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FOREW0RD 

National Parks in South Florida du not 
exist in a vacuum. This document addresses 
the ecological wltiole of the region, an 
approach favored by Secretary of the Interior, 
Bruce Babbitt. Shipwrecks are one signature 
of the reIationshilr between man and the 
ecosystem,a fact richly demonstrated in the 
array of sunken vessels around the Dry 
Tortugas. 

This mntributioiii to the N P S  Submerged 
Cultural Resources Series edited by Larry 
Murphy should bc of interest to a wide 
spectrum of people. Managers of marine 
protected arm (and cultural resources 
specialists are the targeted audience, but 
scientists working in any context should 
appreciate the methixiologicat and theoretical 
depth of the document. 

An "assessment' level report in this series 
is designed to provide 8 firm foundation for 
future research and stewardship of the 
archeological resources of a park. The 
emphasis is on subinerged sites, particularly 
shipwrecks, but the systemic linkages 
between the underwater and terrestrial 
components of the archeological record in the 
Dry Tortugas is maintained throughout the 
textI 

It is particularly instructive to note the 
level of site description and analysis 
undertaken without impact to the resource 
base. Then compare the leve1 of these 
information returns with those resulting from 
highly invasive treasure hunting activities 
conducted in the same region. It should help 
clarify the rationale behind the adamant 
rejection in National Park Service policy of 
the practice of antiquity harvesting for profit 
on public lands. 

The reader should also note the extensive 
cooperation with other agencies, academic 
institutions and volunteer groups evident in 
the conduct of this research project. These 
partnerships were critical to the successful 
completion of this report and are particularly 
appropriate to research programs where the 
resources being studied are part of a 
collective patrimony, We all have a stake in 
the future of Fort Jefferson and all of the 
Tortugas,wet or dry. 

Daniel J. Lenihan, Chief 

Submerged Cultural Resources Unit 
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CHAPTER I 

Introduction 

L q  E. Murphy 

This volume describes and assesses the 
known and potential archeological resources 
in Fort Jefferson National Monument. It also 
comprises an overview of existing archeologi
cal data, including a compilation of past work 
results, mostly urireported. Potential for 

prehistoric and historical sites and their 
context is discussed. Recommendations for 
futureculturalresources research and manage
ment are made in the last chapter. 

Fort Jefferson National Monument was 
redesignated Dry Tortugas National Park as 

Figure 1.1. Fort Jefferson National Monument. 
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this repori: was readied for press. The old 
name is used throughout this volume because 
ta change it would have prover1 almost 
impossible given the different nuances of use 
of these terms. 

Fort Jefferson National Monument, l m k d  
68 miles west o� Key West, Florida, 
encompasses Seven small islands known as the 
Dry Tbrtugas within its lO-square-mik 
jurisdiction. Central b the area is Fort 
Jefferson, a masonry “third-system”fort with 
half-mile-long perimeter walls 50 fi high and 
8 ft thick, located on Garden Key (Figure 
1 ”1). 

The Dry rlortugas are situated on the edge 
of the main ship channel between the Gulf of 
Mexico, the! western Caribbean and the Atlan
tic Ocean. Gulf and Atlantic ship traffic must 
pass through the 75-mile-wide straits between 
the Gulf of N!exiccs and the Atlantic Ocean. 
Any ships traveling the more than 1,200 miles 
of United States Gulf coastline will pass close 
Is the Tortugas, The Dry Tortugas pose a 
serious navigation hazard and have been the 
site of hundreds of marine casualties, 

Most weskrn Caribbm traffic also passes 
through the Straits of Florida, a situation that 
has changed little since the Spanish exploration 
and conquestperid, Spanishinterestscentered 
on the larger Caribbm islands, Sate 
Domingo (Haiti and Dominican Republic) 
h e r b  Rico, Cuba and on the continental land 
masses. Much Spanish activity was in the 
western Caribbean, which became their 
stronghold. Spain began western Caribbean 
fortification in 154‘7 in response ta other 
nations’ New World incursions. 

The long history of the Dry Tortugas, 
which were discovered by Ponce de h n in 
1513 and dixussed by the English as early as 
1565, is reflected by the maritime 
archeological sites within its waters. The 
earliest known shipwreck site is from the 1622 
Spanish plate fleet, however, it is reasonable 

toexpect many earlier, presently undmument
edl casualties in the park. Marine casualties, 
wrecks and strandings, wcurring frequently 
in the past, still occur here. High potential for 
a large wreck population and rich archeologi
cal r m r d  within park waters has been 
demonstrated by bath historical research and 
the limited archeulogicd fieldwork repried 
In this volume, Edwin Bearss (1971), who 
very early recognized the park’s historical 
importance, lwatd records for more than 200 
ships sunk, stranded or damaged in the ‘brtu
gas. 

The Tortugas’ strategic importance has long 
been recognized. Fort Jefferson construction 
ratifid the gmplitical imporhnce of the 
Tortugas to h e  ‘United States early In the 
nineteenth century. Fort Jefferson w a s  a 
product of the coastal fortification buildup that 
taok place as a planned development af United 
States coastal defense beginning after the War 
of 1$12* Fort Jefferson was considered critical 
for protecting Gulf trade and pork;. The forl, 
begun in 1844, w a s  a strategic necessity to 
establish United States presence on the 
international Caribbean frontier and was a 
direct response to continuing United States 
concern about British Bermuda fortificationy 
Spain’s diminishing role and growing weak
ness, and the Mexican conflict in Texas, 
Principally, the fort was constructed ta deny 
an enemy fleet carrying out blockading 
operations against the United States, access b 
the lbrtugas’ anchorages. 

There are a number of historical themes 
and movements potentially represented in the 
Fort JeEersan National Monument archeologi
cal record. The earliest historical sites are 
likly related b Spanish and European explo
rations. 

Beyond the discovery and exploration 
perid, the consolidation of control and com
mercial development that followed close 
behind the explorers and adventurers is a 



primary theme that could be elaborated by 
Fort Jefferson National Monument archeologi
cal study. Prior b 1600, Spanish fleets 
returning to Spain from Vera Cruz sailed 
around theGulf hupging the shore. This early 
route brought the fleet close to the Tortugas. 

The competition between European mari
timenations for Atlantic, Gulf and Caribbean 
control and domination will certainly have left 
material remains of war and commercial 
wrecks in the Tortugas. Today’s international 
economic system is largely result of interac
tion among principal European maritime 
nations, much of which occurred near the sea 
lanes passing close to the Dry Tortugas. 

A representative material record of Spanish 
development and {decline as a world sea 
power, Competition lvetween the French, Dutch 
and British, and rise of the United States as it 
maritime power is fimnd in the park’s waters. 

Development and commerce of the Gulf 
port cities are certainly well represented in the 
archeologicalrecord of Fort Jefferson National 
Monument. Ships from Wlahassee, Biloxi, 
Port Arthur, Corpus Christi, Pensacola, 
Mobile, New Orlearis and Galvestun were lost 
in the Dry Tortugas, 

Local fishing and exploitation of the rich 
natural resources of the islands and surround
ing waters, beginning with Ponce de Leon 
who named the islands for the many turtles 
captured there, should be seen in archeological 
remains. Indigenous Native American and 
Caribbean populations’ use, as well as that of 
the growing United States will be reflected in 
the park archeological record. 

Clandestine commercial operations of 
piracy, privakering, smuggling and slaving, 
which are poorly documented in archival 
sources of any nation, should be revealed in 
park archeological sites. Some clandestine 
activities are still going on, and they offer 
direct links with past activities. 

The great trade between the Atlantic coast 
and the western rivers, all of which passed 
close to the Dry Tortugas, Certainly left 
vessels, cargos and crew effects that have been 
scantily depictd in historical documents. 

The archeological record of Fort Jefferson 
National Monument is rich, and its study will 
be rewarding. This report is the first compre
hensive look at the monument’s archeological 
gotentid, but it’s just a start. 

3 




CHAPTER It 

Dry Tortugas and South Florida GeologicaI Development 
and Environmental Succession in the Human Era 

Peter A. Stone 

INTRODUCTI0N 

Large geographic changes have occurred in 
the Dry Tortugas since the first human entry 
into South Florida. The Dry Tortugas area 
reflects extreme environmental changes during 
the human era: from peninsular mainland near 
the time of human entry, to rock islands, to 
open marine water, finally to the development 
of sand islands. Deposition continues in the 
current large submarine reef/bank/lagoon 
complex where a thick marine and freshwater 
sediment mantle has been laid. 

Postqlacial DeveloDrnent of t he  
Floridian Coral-Reef Tract 

Fringing coral reefs, which cover a 
significant portion of the Dry Tortugas, 
protect and generate much island sediment. 
Although the area is not predominantly coral 
reef per se, reefs play a dominant role in the 
Tortugas’ geologic history and environmental 
sequence. Reefs occupy a similar position on 
the continental shelf’ and act essentially as an 
extension or outlier of the Florida reef tract 
fringing seaward of the Florida Keys. Other 
extensions and relicts occur between the Dry 
Tortugas and Key ’West on shoals near the 
Quicksands and the l ~ ~ r q u e s a sKeys and along 
Biscayne Bay and the southeastern peninsula 
coast. These reefs have been studied more 
than those at the Dry Tortugas, but consider-
able reef origin and development information 
has transfer value. Especially useful are 

several major studies by Shinn and his 
associates (Shim et al. 1977, 1989) that 
summarize numerous reef investigations, 
Lighty (1977; Lighty et al. 1978, 1982) adds 
information from more northerly reefs off the 
southern Atlantic shoreline. High information 
transfer value between these areas stems from 
dominance of sea level change as a physical 
control in all these areas; however, consider-
able differences in local factors limit extrapo
lations somewhat, for example, susceptibility 
to cold-water incursions from nearby shallows, 
which changed with sea-level rise. Following 
is a summary of overall Florida reef-tract 
coral reef development, mostly outside the 
Dry Torrtugas, emphasizing specific character
istics with potential importance for archeologi
cal inferences. Syntheses by Shinn et al. 
(1977, 1989) are principal sources. 

Carbonate geology dominates the extreme 
southern peninsula coast. Little quartz sand 
extends south of Miami or the Ten Thousand 
Islands, which has been the condition for a 
very long time. A 4,500 m well near the 
submerged Florida platform margin southwest 
of the Marquesas Keys encountered limestones 
throughout, the lowermost of Cretaceous age. 

Despite the great age of the local lime-
stone-forming environment, present reefs and 
carbonate banks are geologically very young. 
In contrast to their appearance and ancient 
relatives, these thick reefs and banks postdate 
human entry into southern Florida. Humans 
probably trod on dry land surfaces now 
beneath 10-14 or more meters of coral reef 
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deposits lying 15 or i1m-e meters beneath rhe 
present sea level. Oldest of the still-living 
reefs investigated originated about 6000 n.I?. 
(before present) on sites that were dry 1;iiid up 
to about 8,000 years ago. Senescent or dead 
reefs lying along a line 100-300 i n  oll'shore 
the discontinuous living reef$ in the Ploridtr 
Keys and now 8-18 in below sea level iire 
thought by Shim et al. (1989) lo be older; 
they were possibly drowned sornelime betwccn 
10,000 B,P. aiid 6000 B.P, (notc: inwpolawl 
dates from sea-level data are unccrl;tiii). 

Reefs were not tlie oiily feaiures on older 
surfaces Lo accumulate thick deposits; 
carbonate sand arid coarser debris up to 10 111 

thick comprise somc banks. 0 t h  areas have 
accuinulatcd little or no sedirnent since inucli 
earlier in former Pleistocene interglacial times, 
and that rnsltcrial is now hardened into rock. 
Some rock areas that are esscntially bare are 
covered with, and the surface obscured by, 
cslr~bonate-producillgorganisms(colonialalgae, 
coralline animals), but the debris they produce 
is swept way by currents, Fine grained or 
muddy (silty) sediments occupy some deeper 
areas, with accuinulated thicknesses from a 
few centimeters to several meters. The shallow 
but protected Floricla Bay area leeward ol' [lie 
Florida Kcys also has accumuIated severill 
meters of mostly fine-grained carhonate 
sediiiienls (Davics 1980; Davics arid Coheir 
1989)* 

A large and rapid rise in sea level caused 
by melting continental glaciers flooiled Florida 
shelf areas that c m  now support coin1 reels or 
accumulate other types of carbonate sediments, 
Similar glaciii I warring occurred w ikh resultant 
sea levels higher 11ian at present several times 
in the Pleistocene, The Sarigainon interglacial 
prior to the present IIolocene interglacial 
ended about 100,000 years ago arid had sea 
lev& 10 m abovc present levels. Coral reefs 
growing at that t h e  now form the Key Largo 
limestone of the upper Florida Keys chain and 
lie submerged in ileal-by areas. 

Other types of' surface-forming liinestorie, 
particularly oolitic Miami Iiiiiestonc, coirie 
froni Sangariion sandy shoals. Nearly 100,000 
years of emergence arid subaerial exposuic 
hardened these limcsioones arid foiiiiecl a hard, 
iecrystallized clzlcrck crust. 

The present Holocene interglacial sedi rneiit 
deposition occurred 011 these Pleistocene 
surfaces after their resubmergence. Most 
Holocene sediment is loose and unconsoli
dated, with several exceptions: 1> the 
semirigid intergrown rnitss of the soine coral 
r e d  cores, 2) beachrock found in a few 
limiicd weas and 3) slighlly cerncirtcd 
"barrlgrounds.'I Both bedrock topography and 
water depth influence Holocenc coral reef 
clcvelopinenr. Water depth alrects developmerri 
through wiivc: arid cur rent exposure along with 
proximity and direction of shoal areas where 
cold water may tie produced. Modern reefs are 
i'reyueritly locatcd upoii bedrock from 
Sangamon-age ancient reek. The linkage in 
pal t seem to be topographic, with reefs 
foming at a break in slope. Elevated a i m s ,  

iricluding Sairgarnm-age dunes, are also 
iepresented berrea'lli Holocene rcefs, piabably 
in laige part because elevated sites ;ire less 
likely than nearby shallow depressions 'lo 
coiitain a veneer of fine, loose sedlinents chat 
interfere with coral colonization. 

Probably lktle surficial sediment capped the 
reflooding iiiarine limestone before rcinrrricla
ciorr (Shinn et al. 1989), Sediriieril typically is 
absent on presently emerged Bahainas and 
Caribbean islands, but marine sediments may 
have accumulated in swales prior to atlainrneiit 
of depths (or dislancc from shallow arid 
occasionally cold waier, perliaps) iiecessaiy 
for coral grow& Possibly even fresh- or 
hi-ackislr-watei sediments acccrmulated, 11' 
presently sand-lilled, low spots in the bedrock 
are located in h e  Tortugas, they would bc 
favorable sites for. obtaining a scdimmtary 
record of rhe last slages of the Eol-mer 
terrestrial eriviromnent. Corals ale excluded 
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from these low spots presumably because they 
cannot readily colonize fine sediments. 
Frequent occurrence of coral reefs upon 
ancient reefs, and carbonate sand deposits 
upon non-dune, lithified sands now hardened 
into limestone has led Shim et al. (1989) to 
postulate general s idar i ty  of conditions today 
to those of around 125,000 years ago. Starkly 
different conditions characterized the interven
ing time. 

Postglacial sea-level rise triggered develop
ment of modern depositional environments and 
allowed vast sedimentary accumulation during 
the South Florida human era. Rates of rise and 
former sea-level positions at various times are 
important in several ways, Deposition onset 
is dated at very few sites and depths, and, 
therefore, interpretations from elsewhere must 
be made by extrapolation and interpolation. 
Considerable disagreement exists locally for 
5000 B.P. back to 14,000-16,000 B.P. or so. 
Far more data, and a degree of agreement 
among them, exist for the past 5,000 years 
and the last 4-5rn of rise (ScholI 1964; Kuehn 
1980, Fig, 17; Shim et al. 1989). 

Dated sea levels are important to archeolog
ical inference. Unfortunately, there is no 
general agreement on sea-level position in 
South Florida during the human era. For 
example, Robbin (1984), using Florida Keys’ 
data, recently has challenged the accepted 
general view and interprets much less 
depressed sea levels (to 100 m differences) for 
the period 14,000 to 7000 BOP,It is difficult 
to accept his interpretation (discussed below), 
but for the purposes of a purely geologic 
reconstruction, the problem is minor. Shim et 
al. (1989) observe that all sea levels and stages 
above its minimum level existed no matter 
what the actual timing, and the deposits of 
main interest were within the shallower depth 
range and more recent time range (<8000 
B.P.). To archeology, however, timing of the 
rise and the maximum depth at the entry of 
humans into the region is critical. 

Nearly all investigators agree on a rapid 
sea-level rise in the earlier postglacial period 
(terminal glacial and early Holocene times), 
Much of that rise took place beyond the 
present depth range of the Florida reef tract. 
Considering -20 m msl (meters below present 
mean sea level) as the maximum depth of 
interest in the local deposits, then the sea 
appears not to have reached it until very 
approximately 10,000 B.P, (using the curves 
of Blackwelder et al. 1979; Kuehn 1980; and 
with reference to date/depth data from peats 
off the east coast of Florida; e.g., Field et al. 
1979). Coral reefs can match this Holocene 
rise in sea Ievel by accretion, especially at the 
slower rates for mid- and late-Holocene times 
(Shinn et al. 19’77). 

Still, there are senescent reefs offshore 
living ones, and something caused them to 
drown. It appears that dramatic slowing of 
sea-level rise over the past several thousand 
years may have had more of an effect in 
limiting upward coral growth than the former 
rapid rise did in haIting growth. Reefs can 
readily reach almost to the surface, where they 
greatly affect wave energies and currents to 
the leeward, and where they are highly 
exposed to wave damage and erosion during 
storms and hurricanes. 

Shim et al. (1989) outline important stages 
in Florida reef postglacial developments. 
Because bathymetry is used along with a semi-
arbitrary extension of the sea-level curve back 
in time from the generally accepted post-6000 
B.P. data, dates of earlier stages probably are 
not very accurate. However, information about 
former shoreline characteristics, no matter 
what their actual age of occurrence, is well 
founded. 

When the sea stood very low, 100 m or 
more below present, such as at 15,000 B.P, 
or earlier, the shoreline lay at the base of a 
fairly steep, uniform bedrock slope. Freshwa
ter seeps or springs, and possibly streams, 
discharged from this rock terrain. Freshwater 
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sources protxibly cxisted near tlic slope base 
near sea lcvcl. Strcarns are much less likely 
than springs arid secps (see paleoenviroiiinertts 
of' Ihe niainlaiid in the ricx1 sectiori). By the 
time humans entered south l:lorida, no l a k u  
than around 10-12,000 U.P. (Claust'n ct a1 
1975, 1979; Cockrell arid Murphy 1978b; 
Uoi*ilrii d Dickcl 1988) the topogniphic relief 
was ~.cduccdby the Jisiiig sea, but a. distinct 
rise in topography back froin the shore and ii 

steeply deepening oiI'shore cnvironiiieni still 
cxisteed. Shoreline springs imy still haw 
occurred, which would have been o i  lncerest 
to humans occupying N dry, elevatcd bedrock 
terrain. An elongtted series of ridges now fa, 
ofCshore mid foniiing tlie bases of major ieefs 
existed as a series of' offshore bedrock islarids 
whe~ih e y  Irecaine surrounded and isolated hy 
the transgressing sea, 10,000-8000l3.P. on the 
assu111ed cucve. 

With sea level 8.5 m below picmil uround 
8000 B.1'. on the assumed cukve, small, 
submerged bedrock islands remained at several 
sites that would later support distinct i3orida 
Keys reefs. The deprcssiion fui-miIig present-
day Hawk Channel between the iiiodern 
offshore reefs arid the relict bedrock Florida 
Keys bcgan to flood, hut die main shoreline 
still lay 3-7 km 051' the cuirent shoreline. 
Akovc a11 elevation of' T5 in below present sea 
Icvel, thc bedrock slope is considerably less 
ihair below, so the nature of tlic: iiearshorc 
zonc--both the land and thc sea 
bortom--clrmged at that crosshig. l'hc 
relatively smooth shoreline of the steeper, 
deeper slopes became much marc irregular as 
shallower slopcs became encompassed, 
incluclliig the Ibrmation of eiiibayynierits into 
the land area. At 6000 IH?, with sea level 
about 6 111 below pi.eserit (by Ihis tirile there is 
ri-iuck better control and picsumably more 
accurate dates), thc ofTsho1.e bcdiwk islands 
were subiiierged . Hawk Clrannel txtwccn 
rocky shoals and the mainland was flooded, 
and lagoons Formed on the rocky mainland. 

At 4000 U.P., sea level stood about 3 111 

below present, arid rhe mainland shoreli~iewas 
1-4 kiii seaward. The coastline had beconic 
very irregular-by cxtensive flooding north a r d  
west of ihe pi-csent Florida Keys and in inlets 
bctweeri Ihc keys. l'hk initlared i k r i d a  Bay 
dcvelopirient. ho rn  :in arclieoiogical perspec
live, the domiii;mt result of coast disscction 
and flooding 01' cxp;insive shallow, protected 
enviroriiiieriis was Ibrnration arid gieat 
cxpansiori of diverse and productive iriter tidal 
and estuarinc environments, which we 
exuemely rich food sources. 

By 2000 &l?, the Florida Keys shoreliric 
was siiiiilar to today, with seii level about .5 
i n  below present. Both Florida Uay and 
13iscayrre Bay were highly dcvcloped, Since 
abou'l 9000 13 .P  and especialiy since 6000 
13.1: lor exisiing rects, while tlie shoreline 
wiis retrcating m c l  diversifying, coral reeEs 
and associated carbonate ~~rrnirr~/clcpositiilg 
sha 1low rnariiic cnv ironmeim were growiiig 
arid evolviiig oflsliore. 

A number of iiirlividual reef areas have 
been studied srratigr~i~hic;illy,from the lower 
east coast (Lighty 1977; Lighty et al. 1978, 
1982),through thc Florida Kcys area includirig 
Southeast Reef in the Dry 'kortugas (Shim e l  
al. 1977, 1989). 'I'hese studies provide a 
context for iiiterprctation arid plamiiug future 
Dry 'l'orkugas Iescarch. Selected aspects with 
iircheologiual significance related 10 posilion 
;ind timing of depositional onset, to ;iccretion 
rilles, ;mi LO geographic shifts in depositiorial 
environments arc discussed here. Again, 
summaries by Shim and his colleagues (Sliinn 
ci a1, 1977jl 1989) are prirrcipal references. 
Generally, a soutiiwiirli-westwaltd~progression 
is madc in orclcuirig the discussioii. 

The most nortlrerly reef studicd, extending 
iiom North Miami to I?dm Beach, was 
exarniiied at a transect off Rillsboro Met  by 
Liglity (1977; Lighty el al. 1978, 1982). 'l'his 
now-dcad tropical coral recf diffcrs hom reefs 
fiu-ther south and west in that it is 
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considerably older, dying before or around the 
onset of existing live coral reefs. Layers above 
the reefs base dated about 9400 B.P. and 
8700 B.P. (the oldest about 10.5 m beneath 
the reef crest); coral from near the crest dated 
about 7100 B.P. Deeper, older samples were 
about 21 m below modern sea level and the 
shallower, younger samples from about 17 m 
deep. Elsewhere, the reef crest ranges to 30 
rn deep. This reef is located at a distinct break 
to steeper slope on the submerged shelf, Net 
reef accretion based on age and elevation 
differences (roughly 10 m elevation in 
1,200-1,900radiocarbon years) is an apparent 
8.5-5.25 rn per 1,000 years. Lighty and his 
colleagues attribute the reefs demise to 
turbidity, or as likely chilled winter water 
from the broad shallows that formed on the 
gently sloped shelf behind the reef as sea level 
rose. Tropical conditions are suggested for 
reef growth periods by specific coral taxa and 
associated biota. 

Long Reef in Biscayne National Park 
provides a good example of how biotic and 
depositional envirorunentshave shifted through 
time. At the reef crest, coral (>1.5m thick) 
overIies thick, loose carbonate sands (about 8 
m thick) above a thin carbonate mud layer 
(about 0.5 m thick), all lying atop bedrock. 
The crest does not mark the location of the 
thickest or oldest portion of the reef, which 
lies slightly seaward. There, about two-thirds 
downward through the thickest coral accumu
lation (3.7 m under 4.6 rn of water) the coral 
dates about 5600 B.P, 

Likely the initial reef protected the leeward 
mud- and sand-depositing environments, and 
the coral colonized the sand by breakage and 
rubble from the seaward reef. At Elbow Reef 
off the upper Florida Keys, coral rubble 
accreted landward several meters during 
Hurricane Donna in 1960 in presently 4.5-12 
M of water (Ball 1967). Patch reefs with more 
than 4 rn of relief are scattered on sandy areas 
shoreward of Long Reef, Other reefs, such as 

Carysfort Reef off Key Largo, seem to have 
accumulated largely by in situ coral growth, 
there to within 2 m of the surface and 13 m 
thick. 

At Bal Harbor, the control exerted by 
underlying bedrock topography is well 
evidenced. Coral reef has developed on 
cemented sand ridges, which are now bedrock, 
but absent on interdune swales, possibly due 
in part to loose sediments that inhibited coral 
polyp colonization. This reef began around 
6300 B.P. (this date from near the base, about 
16 rn below modern sea level). It had grown 
at the .coring site about 6 rn thicker by around 
4900 B.P. 

The middle Florida Keys area provides 
other good evidence of strongly patchy or 
zoned depositional environments. There also, 
large areas of carbonate sand have accumulat
ed in late-Holocene times. Reefs with "key" 
in their names (e.g., Sombrero Key Reef) 
were associated with vegetated islands in 
historical times (Romans 1775; Shim et al, 
1989), but these terrestrial environments no 
longer exist. Immediately landward of a 
distinct, thick coral reef, Robbin (1984) found 
shallow Pleistocene bedrock beneath Bolo
cene-age peats and a very thin layer of sand. 
Surprisingly, the peat extends beneath the 
drowned reef-flat at AIligator Reef, which 
obviously overgrew or otherwise colonized the 
soft sediment on washed-in coralline rubble. 

Looe Key Reef also exhibits the geographic 
shifting of distinct depositional environments, 
but in partial contrast to Long Reef, the 
deeper seaward reef portion is being covered 
in some areas by a moving sand body, with 
generally northerly winter storm activity likely 
the principal burial mechanism (Lidz et al. 
1985), As at Long Reef, Looe Key Reef has 
transgressed shoreward, here above a sand-
and rubble-filled depression. A predominant 
initial control by Pleistocene bedrock topogra
phy is demonstrated. The main reef began on 
a coralline bedrock ridge at the edge of a 
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disliiicl drop-oil . The ridge txcamc the m a n y  
bedrock islands a k r - charir~elf h ~ l i i i gbtltweeri 
the ridge arrcl thc coniemporary mainland, 
which is now rhe Fiorida Keys. 'lhis channel 
accumulated liiici, loosci' sediiiicrits and rubble 
near tkc seaward reels A distinct topographic 
iwl' fcatuic sccins to be cntirely oC biological 
and sedirnei~lologicaI~~coilti-ool, with ctmeiiis 
also a fmor. On older, deeper ieef portions 
not covered by sand, spirrs or seawaid 
poinling, s[eel:,-si cled to ovei-hilngiqg, deep1y 
giouved coral I idgcs iiiiei veiie. 'l'hcse spiiis 
have grown upon thick ciii bonaw smds 
witliout ii bedi.ock control (Shim et al. 1981). 

OR Big Pine Key in the lower Floiida 
Keys, two par-allcl reefs are locarcd ahovc 
morc elevated bedrock iormed from I'leisio
cene reefs and scpiirared by a carborrarc sarid 
area tinderlain by bedrock dei ivcd from 
similar sands. This fcaturc dcmoiistl ates both 
topogiiiphic controls and sirnilariiics LO 
previous interglacial coiidiiioiis (Shinn c i  al. 
1977). 

Archeological Implications of Reef and 
Sediment Acc umuI ation Rates-

heads near Key Largo. This rrraxirrrurn avvcragc 
iak was from shallow, well exposed siies (<3 
rn deep iieiii the ieei' inargin) Ncarshore 
patch-rcef c01-:11~rowl l liivtilagcrl iiiore than 8 
i i i ~ i iper year, and coral from ilcelrer (>6 111) 

off6hore sites wiis lower, but more than 6 mi 

p e ~year. Oilier Florida coral h x a  have shown 
roughly cornparitblc growih l a w :  2.4-16 inrii 
per year (TIiidsorrex al. 1989;Ckiold a i d  Eiios 
1982; Landon 1975), which suppor IS a 
cc 11Iime tc 1 - p c r -ye a I r u 1e -of- t h 11 r r r l ~ .  'This 
growth late obviously can hury coloiiiLed 
i i i  tiliicis in ;.I f'ew decades. COI-;~overgrowill 
may be consideoiible on early shipwrecks in 
sollll: ;t1-eas of FW deire17soIl iwio i l~ l i  
Morlrlrnellt. 

Avcrage loiig-ienn reef accrerion rates are 
considerably slowei than outward growih 01' 
iiiilividual coral heads, yet are geologically 
very rapid cornpared especially to ra~eesof 
mid- arid late-1loloccire sea-level I isc. Skiiiri 
ct al. (1989) rioies tlie r r i a j ~ i  ctiil'erences 
between individual coral and reef growth are 
relaled to major iucl' growth iriterrupiions, 
which iiiay be frequeiit and piulonged ~ 

Intci-ruptions can relate 10 s~ress from 
iemperalure, especially cold water; salinity 
increase, especially in shallow, balfled 
cvaporating waters, or decrcase fr'r-onrbnickisti 
1 m - o f f  watcrs; fine seclimerit; disease arid by 
tnochanical hurricane damage. 'l'hesti 1Sicior-s 
r e p  cseiil tlie most probable rcasoiis rriosl 
Florida coral ieefs liaive not giown LO ilic 
surl;nce and kcpl coiitirruous pace with sea 
level. Note ihai some recfs a i d  iiiaiiily 

algal-derived saircl deposits do risc to low-tide 
level, or even above high-tide level in ~ht :case 
01 s;rnd rslands. 1Vicasured rccf growth rates 
also havc gcoiogic associalions arid archeolog
ical irnplicailoiis beyond simple biii ial rares, 
Ibr example boring organism alleration and 
general ccrncIiiiitiol1 IS greatel in the slower 
iicciering reets. 

RccT accr elion rates calculated using it dated 
depih and assuiiiing a zero age for the reef 



surface are lower than rates calculated between 
two dated depths. The former overall net rates 
to present are reported to range from 0,38-
2.38 m per 1,000 years; the somewhat older 
interlevel net rates range from 1.56-4.85 m 
per 1,000 years; the highest from Southeast 
Reef in the Dry Tortugas. Slower rates assume 
reefs are still growing, when in fact erosion, 
or perhaps merely a rough equilibrium with 
the much slowed sea-level rise, may have 
characterized the past 1,000 years or more 
(Lidz et al. 1985). At these longer-term 
accretion rates, discovery-era artifacts could 
now be buried by more than 0.5 to almost 2.5 
m of coral reef. 

Burial - Paleoiridian occupation surfaces, 
although likely present, are probably deeply 
buried. Ten meters or more of sediment have 
buried the submerged bedrock in places in 
late-Holocene times, For example, loose 
carbonate, sandy sediments behind Looe Key 
Reef accumulated overall at about 2 m per 
1,000 years (Lidz et al. 1985). The overall 
average thickness for the area is 3-5 m (Shim 
et al. 1989). 

Normal currents and waves transport sands 
and coarser debris from their immediate 
formation sites, which are reef-forming corals 
and sand-forming colonial algae. Hurricanes 
are the most powerful transport agents, but 
northerly storms are also important, especially 
when the strong, slowly shifting winds 
approach from the open sea. Ball (1967) note 
that because local and regional topography 
play such a role in current and wave action, 
the high-energy events overall have about the 
same direction as prevailing tidal and wave 
actions. 

It is expected that early inundated sites 
would be buried by at least a meter of sand by 
simple local deposition alone, Focused or 
episodic deposition from eroded areas could 
be greater. Nevertheless, while more than 10 
m of sediment, including notably the semirigid 
reefs, has accumulated at some sites in the 

reef tract, and lesser but considerablesediment 
covers most of the submerged area, little or 
none has accumuIated in the large total area. 

Lateral and Temporal Shifts - Enormous 
environmental changes have occurred during 
the human era in the area of the now sub-
merged shelf. The shoreline has moved many 
kilometers landward and at least tens of meters 
upward, although uncertainties in both 
directions result from the considerable 
uncertainties in sea-level positions for times 
prior to around 6000 B.P. During human 
occupation of the study area, open marine 
waters replaced dry, not necessarily arid but 
perhaps inhospitable, rock-surfaced land onthe 
present shelf. 

Major coral reefs center upon bedrock 
ridges and downward breaks in dope because 
of physical ecological linkages and controls 
expressed through topographic effects on 
currents and sedimentation, Some inferences, 
or perhaps just hints because the association 
is not infallible, can be made about underlying 
ancient surfaces from examination of recent 
sediments. For example, bases of steeper 
slopes would have been favorable sites for 
finding freshwater seeps in the past, and 
bedrock ridges would have formed the last 
occurring stable rock islands early or midway 
in the shelf inundation sequence. Conse
quently, sediment-filled depressions between 
ridges would be the most favorable sites for 
obtaining sedimentary evidence (e.g+, peat, 
mud, pollen) of the late-stage bedrock 
mainland environment prior to marine 
flooding. 

Lateral shifting of distinct sedimentary 
environments accompanying vertical accretion 
obscures confidtmt or detailed predictions of 
local bedrock topography made from modem 
sediment surface observations. More impor
tant, deeper sediment types and archeological 
considerations, for instance, ability to 
excavate, cannot be predicted with precision 
in or near specific reef areas. Prediction is less 



problematic in wider, cfeeper muddy environ
ments, or broad sandy erivironrnents that 
should be more lioriiogencous away limn reef 
boundaries, 

Most prehistoric surfaces iirc fiiirly dceply 
buried; most early liisrorical suriiices may be 
considerably buried; and evcn many lare
historical surfaces may be significantly 
overgrown, buried 01' obscured, Overgrowth 
and burial can involve ridged, liard, and 
difficult to reriiove corals and other organisms. 
Areas swept ol sediiiients, or ;it least free from 
thick and rapid 1y clcveloping iiccumu1atio11s, 
likely may also be poorly suitcd to retain any 
but ClCllSC or liealvy, resistant artilhcrs. 

All shallow-dcplh surliices itre subject 'lo 

of Key Wcst and Dry 'l'ortugas, coral reefs arc 
poorly developed, but soinc: do occur. Orre, 
New Grouird Ikel', norlhwest of the 
Marquesas Keys, has accumulated 7 . G  111 oT 
car1mi;tres above a high area oC Pleistocene 
coralline bedrock. 111 the "Quicksands 'I aL'ei.1 
to the south, much bedrock was exposed i is 

islands until sea level reachcd to within 7 111 

or so of the present level (Sbinn et al. 1990, 
Fig. 4). 

Prevailing easiel-ly winds arid waves 1-uii 

along the shelf arid red' axis, here iiIid along 
he lower Florida Keys, which likely c w s e  a 
preferential westward movement or carbonate 
sand (Shim et al .  1990). Calcareous saiid 
production and accuniulation is largely from 

occiisiod S W ~ I X  wave attilclc l i ~ lC L I ~ ~ ~ I ~ S .Ikdimeda spp. (colonial algaej, not from coral 
Deeper water areu I n  gcriecal would have 
been less af'f'ected, UnSoi-tunately, the slowly 
accreting, less disturbed, more easily 
explored, finer-sediment areas arc perkips the 
least liltely areas for shipwreclts. 

Geologic Features and Deposition 
Between Key West and 

the Dry Tortugas 

More tlian 100 kin presently scpa~'ateilie 
chain of Florida Keys from the Dry rTor-iugas. 
This area has not becn intensively irivesligatcd 
until quire receiitly arid still has relalively little 
stratigrap11ic or gcochronologic daia from 
cores. 'I'herc :ire LWO principl dara soiwces. 
Davis (1940, 1942) described the topography 
arid vegetation of the Low Miirqucsas Keys. 
Shim et ill. (1989, 1990) present very useful 
observational data arid scisiiiic profiling 
information strpplanted by liiiiiiecl coring for 
the miin shallow feature in the area. 

Florida Keys noncoralline, oolitic lirncsionc 
forms the subsediiiienr bcdrock at least its fiir 
21s the Millytlesas Keys and the Quicksands 
(see below) ; however, coralliiic bedrock 
occurs rrorhwest of ihe Marquesas Keys and 
ar. thc ]>I-y 'h- tugas.  Except for the icrriiinuses 

reefs. Lesser reef abundance is thought to 
relate 'to colder winter watcrs ;uid Gull 
Iwtt.ient-ei~t-icfie~,clilol.ophyll-color.ed water, 
iis wcll as to shifliiig sands (Shim et al. 1989, 
1990). Near the Marquesas Keys at the 
Quicksands area, Hudson (lC-,SSj meiisurcd 
annual carbonate production in excess of 1,200 
gim' In a derisely algal-vegeiawl iim. (At a 
inineral densiiy of 2.7 g /m3and an ;issumed 
iiiiriirnal porosity of' 25 pcrcenl, this equates 
to almost 60 cndX ,000 yr  vertical acci*etion, 
but relates only to the densely vcgctatcd 
patches.j 'l'he Quicksarrds doininatc a vast area 
(28 km x 4 kin) wlierc large, shifhg rjpplcs 
of' sand waves its high as 5 m occur pel-pcndic
ular kt0 ~iorth-southtidal currents on sand 
deposits as thick iis 12 ~ n .Nearby ieef's itre 
separated li-om these sarrcls by deeper 
sediment-licc " hardgrounds. I' 'l'tiesi: sand 
waves riiovc daily repeatedly burying and 
uncovering heavy objccis. Except fbr Rebecca 
Shoal, deeper waters 18-24 kin wcst of' the 
Quicltsaiids towards the Dry 'lh-tugas 
gerierally lack reef growth and have iiccurriu-
Iitted line-grained carbonaie muds. About 8 111 

of mud and finc sand in 23 111 oi' water were 
recently recorded in this sIea (Shim et al. 
1990, 1Tig 6). 
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Deeper areas just east of the Dry Tortugas 
would have flooded and isolated the Dry 
Tortugas from the mainland early in the 
marine transgression, forming a bedrock island 
or islands at the site of the Dry Tortugas. 
Rapid to extremely rapid burial of historical 
artifacts, is probable in areas such as reefs, 
Hawk Channel extension, and especially 
Quicksands; but some deeper bedrock-type 
hardground areas that accumulate little 
sediment may contain resistaat cultural 
remains at or near the surface, from perhaps 
as far back as early prehistoric times. 

It is important to note for archeological 
purposes that nonbedrock "hardgrounds'I can 
form the bottom in marine-carbonate environ
ments where algae partially cement the top of 
granular marine sediments. These recent 
sediments could be mistaken for ancient 
bedrock in remote-sensing record interpreta
tion. This mistake, however, is much less 
likely in physical examination. 

Drv Tortu(1as Deoos itionaI 
Environrnents 

The Dry Tortugas' islands mark the 
location of a mid- to late-Holocene age 
coral-reef and carbonate-banks complex on a 
shallow area of submerged Pleistocene 
bedrock shelf. The site is just beyond 100 km 
west of Key West and about 170 km north of 
Cuba. The ten fathom (60 ft, 18.3 m) isobath 
encompasses aboul: 260 sq km (about 100 
square miles) (Stoddart and Fossberg 1981). 
These islands were the scene of much shallow 
marine biological research early in this century 
by the former Carnegie Institution Tortugas 
Laboratory. There was, however, little 
research done on sediments, except for deeper 
lagoon and reef descriptions (Thorp 1935; 
Vaughan 1914). The early attribution of the 
Tortugas as an atoll is refuted by Brooks 
(1962) for dissimilarity with classical Pacific 
atolls, which are fringing subsiding volcanic 

islands or seamounts. Nevertheless, the term 
seems descriptive and useful, given the 
rounded, semienclosed ("horseshoe shaped, If 
Jindrich 1972) complex that is partially ringed 
by fringing reefs and banks enclosing an 
interior area with deeper lagoons and banks. 

Brooks' (1962) contention that seasonally 
shifting currents and wave actions are the 
main shaping agents is supported. Seasonal 
effects of shifting wave energies are dramati
cally shown for the sand islands (O'Neill 
1976). The Tortugas' overall shape may be 
relict through Holocene recolonization of 
bedrock ridges from a Pleistocene interglacial 
"atoll" (Shinn et al. 1477). 

The Tortugas complex as a distinct 
depositional unit is approximately 20 km long 
in its northeast-southwest axis and about 11 
km across. Three main channels through the 
discontinuous fringing reefs and other 
carbonate shoals allow good circulation and 
swift currents (20-60 cm/sec, .39-1.18 kn) 
between the sea and the central lagoon 
(Jindrich 1972) (see Figure 1.1). Tidal 
currents in shoal waters reach 110 cm/sec; 
2.17 kn. 

Principal modem submerged geological 
investigators are Jindrich (1972) who describes 
depositional environments and processes and 
Shinn et al. (1977 reprinted in Halley 1979; 
see also Shim et al. 1989), who investigated 
cores from one main coral reef. Shim reports 
that cores have been taken from Pulaski Reef, 
Loggerhead Key and a site north of Ft. 
Jefferson. Jaap et al. (1989)' Davis (1979 a &L 

b) 	and Meeder (1979) describe the biologic 
communities that generate reef rock and 
sediments. As references indicate, the 
luxuriant local coral reef environment has 
received most scientific attention, but sandy 
and coarser (ntbbly) carbonate shoals and 
islands of late-Holocene origin are also 
prominent. 

Elongated ridge interconnections form a 
honey-comb pattern in parts of the interior 
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lagoon, and some corals grow on interior 
shoals (IhvIs 19794 1982.).Cold weather and 
disease sti~esseclalrd widely I d l e d  these coraks 
in 1977 (Ibr-tcr-ctal. 1982; Shinn et d.1989). 
Sd~n~ergeclsandy and rubbiy environmenis, 
little ilivcstigatctl except near reefs, are 
derived botli from rncchimical disiniegmtion 
and Iagoon.-wu-dtrttnspor~of rwf debris, and 
by colonial calciirmus g:reen-algiieproduction, 
especially flalimeda. 

Only brief' riicntion is giveii here Lo the 
iagoonal seilirncnts due to lack of data-
Lagotma1 sulimcrits itre fine$->consisting of 
riiitddy carboriates b ~ a u s eof' rlwpcr- (to I8 
in) ~ quieter, protected waters and distaricc to 
soiirce arcas f i r  cniirscr materials. They  are 
rclaiivcly thin conipat-eclto the thick nxf-arid 
sand-bank deposits. Thinness is judged 
indirectly by lagoon balhymetry and by 
b ~ l r - o ~ keleviitio11 beneath ihc Dry 'Ibrtugas 
area irl  the fcw corcs rcporked, which were 
loci-ired elsowhcrc on the thick dcposii.~(Shirin 
et al. 1981,; Jindrich 1972) (sw Pig1ir-c 
2. 1 ) .  'l'his description ofcoral IwLs arid ilicir 
rlevelopnicnt shows a dirtxiion foi- l'iit~11-c 

research. 'I'hcre is a glaring need i'or firrtfiei 
sti-atigraphic investigation of sarid barilcs arid 
ernergent islands in any attempt to trridersiand 
the Holoceiie origin and evolution of the Dry 

'ibrtugas cornplex, Some of the unreporiai 
cores mentioned by Shim el al. (1973, may 
r-weal such ini'ormalion. 

3indr-ich (I972), working mostly on the reef 
and adjaceni areas in  the Garden Key segrirerit 
of the Dry 'W-iugas fringe, rccognimd three 
riiairi depositional environments: reef, rwf 
bank, and iagoonal bank, each with areal 
subdivisions. I3ich environment and sub
cnvironmeni has an intrinsic lilcelihuod for 
receiving and burying, or otherwise yreservirig 
or retaining, historical artifacts, arid each t i a s  
charackrislics enhancing or complicaiing 
archeological cxplorcition and excavationI 

Reefs contain a rigid wavc-.r-esistaritwall on 
the seaward side built in part or tohlly of 
coral. Reef banks have low energy, coral.-
covered suriices that rarely risc into the 
vigorous surf xmc. Somc protected reef 
banks rise 10 w i t h  1-2 rn of itre suriiicc. 
Where r e d  banks Pice opeti WA~LX-S, they may 
actu aI1y be storm -dcgfiided reefs, btxau se 
erosion stirfaces are not readily difkrentiakd 
from accrelioriary surfaces (Yindrich 1972). 
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Lagoonal banb are raised features 
composed primarily of fragments, but these 
banks may have a coral wering and a fairly 
rigid sufice.  The Garden Key reef Jindrich 
(1972) examined most closely has a seaward-
facing wall that dips roughly five degrees for 
200-250 m, and at about 10 m depth dips 
abruptly to about 25 m depth (note that it is 
not a near-vertical "wdl't).Coral-reef spurs 
3-5 m wide and up to 15 m long rise near the 
seaward edge, with sand and rubble paving the 
floors of intervening grooves. The conch 
Strsrmbus gigas, a common aboriginal food 
item, populates the upper reef wall. Coralline 
algae, which occur widely, covers many dead 
coral rock areas. 

Shinn et al. (1977) cored a reef that 
revealed that an accretion of about 15 rn in the 
last 6,000 years (Figure 2.2). This reef 

w ,core 

Mercn
From Sbinn st d., 19'77 

covered Pleistocene bedrock, but had also 
grown over Holocene-age granular sediments. 

Sand Islands or Kevs 


Present islands are composed of modern 
sediment rather than ancient rock and are 
accretionary rrither than relict. Despite 
descriptions of "rocky'' islandsin reports, with 
"boulders,It"shingle"and "rubble"mentioned, 
rock is not dominant. Rock that is present 
includes two types: 1) large fragmental card 
or coralline dgae debris, deposited in 
substantial storms or 2) tabular beachrock 
formed in place by calcium carbonate 
cementation of calcareous sand and coarser 
debris (Ginsbug 1953; Multer 1971). 

The Tortugas' keys differ fundamentally 
from those of Pleistocene-age bedrock, such 

SE 


Rubble and Carbonate Sand 

Figure 2.2. Generalized cross section through the Dry Tortugas (from Jindrich 1972). 
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Figure 2,3. Historical morphology of East \ lU7Y 

Key (from O'Neil17 1976). 
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.. .... 
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Figure 2,4, Seasotla1 morphology of Ezst 
Key (from O'Neill, 1976). 
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as the oolitic lower Florida Keys or coralline 
upper Florida Keys. A few drill holes on 
Garden Key, Loggerhead Key and Southeast-
em Reef encountered bedrock 20-20 rn below 
sea level (Hoffmeister and Multer 1968; 
Jindrich 1972; Shinn et al. 1977, 1989). The 
islands are neither composed of exposed 
Holocene-age coral reefs nor coral-growth-
capped shoals, now at or slightly above sea 
level. Growing cords and in place (untrans
ported) Holocene-age coral all lie below sea 
level, Similar sand keys elsewhere in the 
Caribbean may have useful comparative data 
for future investigations of Dry Tortugas’ 
islands (e.g., Alcarn Keys, Mexico: Folk 
1967; Fosberg 1962), 

Ages of existing Dry Tortugas’ sand islands 
and the local sand-island environment are 
unknown; it also is not known if similar 
islands preceded the present ones. Some 
speculation based on sedimentary and sea-level 
conditions can be applied to this question. The 
seven existing islands were reported in their 
approximate present locations in A.D. 1773, 
but three other islands also reported then have 
disappeared (Stoddart and Fosberg 1981). In 
addition, some existing islands were nearly 
eliminated in the interim period, presumably 
by hurricane wave attack, and these islands 
have subsequently recovered to emergent 
vegetated features. No new islands have 
formed. Stoddart and Fosberg (1981) have 
reviewed map records and identify other 
written descriptions and compilations, notably 
Robertson (1964); Jindrich (1972); O’Neill 
(1976) and Davis and O’Neill (1979). 

Tortugas island topographic and vegeta
tional dynamics are important to archeological 
interpretation. For example, the islands and 
the idand environmmt may not: be very old. 
Current islands have been subject to seasonal 
(interannual) and occasional, but not infre
quent, moderate to substantial modification in 
shape, size, and probably even location, which 
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is poorly documented. Major modificationsare 
known to recur on time scales as short as 
decades and seem hurricane related (Figure 
2.3). Shorter-term changes are thought to be 
related to seasonal shifts of prevailing wind 
and wave dirNtion (Figure 2.4) (Jindrich 
1972; O’Neill 1976; Davis and O’Neill 1979). 
Seasonal weather variations are discussed in 
Chapter VI. 

The two larger islands, Loggerhead and 
Garden Keys, have fewer complications due 
to shifting at lesist since A.D. 1773, and by 
inference probably were more stable in earlier 
historical times (ca. A.D. 1515-1773). In 
essence, the other islands are active beach 
environments, including only temporarily 
vegetation-stabilized interior beach-ridge 
features. 

Long-term pmervation of recognizable 
archeologicalsites, topographic or vegetational 
fixtures has been threatened frequently by 
storm waves throughout the past millennia. 
However, rising sea level and rapid accretion 
does give some hope for long-term preserva
tion of older surfiices by deep burial. Although 
the present near-surface environment has been 
battered for several thousand years, older 
surfaces are now buried and protected within 
the islands by meters of sediment. But were 
they terrestrial surfkces? 

If occupied surfaces exist, older ones may 
have had a better chance of surviving by being 
both crossed by sea level and buried more 
rapidly in the faster middle-Holocenesea-level 
rise, compared to that of the last few thousand 
years. Obviously, any site on a part of an 
island that is seasonally eliminated, or has 
ever been eliminated, is essentially destroyed, 
and its contents, if not very dense, are 
scattered.Dense objects may rebin patterned 
spatial integrity as a buried storm-lag deposit 
(Murphy 1990~)while other artihcts may be 
buried elsewhere and recovered at seeming 
random fashion, or in a hydrodynamic rather 



than cultural pattern. An important point for 
archeological interpretation In this environment 
is not to overdraw the modem krrestrid 
conditions as analogs to the past, even to the 
historical past, 

Present and past sand-island terrestrial 
environments and vegetation seem to have 
little of significance that would especially 
attract humans. Certainly, any mature plants 
recorded for the Dry Tortugas (Stoddart and 
Fosberg 1981 and their previous survey 
references) would have been readily available 
along the mainland coast. Marginally drinkable 
water is available only as it lens at shallow 
depth, on at least some larger islaiids 
(Loggerhead Key, 3 ppt salinity Halley and 
Skeiner 1979). 

Reconstruction of the islands' earlier 
geologic history will require stratigraphic 
analysis and drilling or coring. Specifically, 
attention should be directed to locating former 
terrestrial surfaces that were buried during 
vertical accretion by sea-level rise. Specific 
attention should also be directed to ldcntifying 
mnes evidencing sirbaerial exposure: buried 
soil zones, mnes with carbonaceous matter 
that could be radiocarbon dated or beach-rock 
strata, also potentially datable (the calcareous 
cement should be quite reliable). Coring 
submerged banks, in addition to revealing 
accretionary history and rakes, may give 
evidence of foriner islands, either where now 
extinct, or perhaps even where now-existing 
nearby islands once stood, if these features are 
laterally mobile, Lakrd mobility over many 
hundreds of meters would not be at all 
surprising given the time length, available 
wave energies and sea level rise, Must 
important, the islands seem to be merely 
highly conspicuous areas (albeit drastically 
different environments) of much larger sand 
banks, Long-term changes in location of 
grates1 ernergcncc areas seem probable rather 
than unlikely, given the apparent absence of 

controls by older substrate topography. Future 
investigations, however? may reveal that some 
islands result from specific convergences of' 
nearby carbonate production, currents and 
waves, and consequently may be  somewhat 
fixed in position, at least recently during slow 
sea-level rise. Drowned and migrating barricr
type sand islands arc well h o w n  elsewhere, 
as are mobile beach ridges in general and 
these features offer comparative dah. 
Although little Ss known of the early sand 
island environmental history, much can be 
le;lmd through coring and stratigmphic 
andysis, 

Tortugas PaIeoenvironmenta I 
Inferences from Mainland Data 

Introduction; l'ypes of Evidence and 
L i n h m x  Palmenvironmental conditionsat the 
peninsular tip, including the coastline and 
Florida Bay and Keys area must serve as a 
model for irrferences to Dry Tartugas 
conditions during i;ime(s) of' emergence. 
Extrapolation is necessary because of the 
extremepaucity of Dry Tortugas paleoenviroo
mental dab; however, this does not reduce the 
need for locally derived sibspecific data 
through future research. 

Availablejnfbrmatlon on palmenvironments 
and their sricccssioo in South Florida Is 
provided mostly by abundant stratified, 
rddiocarbon-datable and, most important, 
environmentatlly diagnostic, fresh- and 
brackish-water wetland sediments. These 
sediments arc widespread in the regionally 
dominant wetlands. Basal sediment positions, 
ages and internal stratigraphies document 
regional envii-onmentalconditions, stages, and 
shifts during the human era. Direct linkages 
between sedinient type and hy(lrulogica1 
environmental factors, and indirect linkages 
through ecological controls on biota that either 
forin or facilitate sediment formation allow 



strong inkrences t.0 be made regarding the 
Holocene geologic record and previous 
conditions of surface-water hydrology. Fossil 
pollen in wetland or lake sediments reflects 
soil moisture conditions in nearby and regional 
sites that were lanflooded and unburied. 
Vegetational remains, and the less-abundant 
faunal remains, inform directly about the 
human subsistence base around sites, or in 
particular types of depositional environments. 
Hydrologic inferences about climate are 
especially important; these can be extended 
further in interpretingconditions on contempo
raneous, n o n f l d d  peninsula soil surfaces 
that did not directly accumulate sediments or 
contribute a detailed pollen record. 

Reconstructions are possible because of 
very strong interrelationships between 
surface-water hydrology and vegetation, and 
by regional occurrenceof modern depositional 
environments that serve as analogs for most 
ancient sediment types. These analogs reveal 
environmental conditions of deposition. South 
Florida paleoenvironmental research is highly 
favored by this convergence of circumstances, 
although it has not progressed beyond a 
general regional reconstruction. Detailed 
examinations have been made for only a few 
of the many freshwater sites. Very shallow 
marginal marine environments or marine-
dominated estuarine environments have been 
more extensively researched. 

Sources and Prior Work 

Relevant South Florida information p a l e  
environmental recornstsuction is scattered in 
many disciplines' literature. Little has been 
collected specifically for palenvironmental 
research, with some important exceptions: 1) 
stratigraphic pollen analyses of lake sediments 
by Watts (1969, 1971, 1975, 1980; Watts and 
Hansen 1988);2) pollen and plant macrofossil 
analyses including wood taxonomy of several 

archeological sites (Warm Mineral Springs: 
Clausen et al. 1975; Little Salt Spring: 
Clausen et al. 1979; Brown 1981; Fort Center: 
Sears 1982); 3) late-Holocene vegetational 
succession of specific Everglades and CoastaI 
plant communities (wrious types in Everglades 
National W k  area: Craighead 1969, 1971; 
tree-islands and marshes in the northeastern 
Everglades: Gleason et al. 1974, 1975, 1977, 
1980). Archeological materials as a unique 
type of sediment also reveal important aspects 
of geologically recent environmental changes 
in a prescient article by Goggin (1948). 
Reviews, syntheses or regional treatments of 
late-Quaternary 1,aleoenvironrnentscontaining 
extensive reference lists include: Gleason et d. 
(1974), Watts (1980), Watts and Hansen 
(1988), Stone and Brown (1983), Stone and 
Gleason (1983), Carbone (1980, 1983), 
gelacourt (1985), and Delamurt and Delacourt 
(1985). 

Considerable additional information on 
vegetational and sedimentary environmental 
successions in specific areas mmes from 
sedimentology-fixused stratigraphic analyses, 
including floral md faunal identifications fiom 
macro- and microfossils: 1) coastal nearshore 
mangrove fringe and lagoons (Spackman et al. 
1966, 1969, 1976; 3hft and Harbaugh 1964; 
Scholll964; Scholl et al. 1969; Riegel 1965; 
Smith 1968; Cohen 1968; Wanless 1976, 
1989; Kuehn 1980); 2) Florida Bay and Cape 
Sable specifically (Davies 1980; Davies and 
Cohen 1989; Roberts et al. 1973); 3) freshwa
ter Everglades environments (Gleason 1972; 
Altschuler et al. 1983; and specific additional 
freshwater sites in works by Spackman, 
Riegel, Smith, and Cohen, see above). Peat as 
a soil has been examined in several wide-area 
surveys with stratigraphic information 
(Dachnowski-Stolces 1930; Allison and 
Dachnowski-Stokes 1932; Davis 1946). 
Various county and subcounty soils surveys 
include some significant stratigmphic data 
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(e.g. I p d m i l d  interlayering in Dade Co. , 
Gallatin et al. 1958). Many other scattered 
data related to erivironrnentally significant 
stratification in Holocene sediments occur in 
an eclectic array of sources: Quaternary 
geological, archeological, water resources, 
historical, agricultural, habitat management 
and others. 

I nr:reasinq Se paraf ion 
from the Mainland 

Interrelationshipbetween the Dry Tortugas 
area and Florida mainland and coastal 
near-shoreenvironments changed dramatically 
through the postglacial period. At first, the 
Dry Tartugas area w a s  part of the ernergent, 
and at that tirile much larger, Florida penlnsu
lar mainland. At the most general view, 
subsequent evolution was one of the Dry 
Tortugas area becoriiing divided and increas
ingly isolated from South Florida by open 
marine waters as sea Level rose In postglacial 
times. Although it is entirely possible, perhaps 
grabable, that no islands existed for an 
extended period or periods at the Dry lortugas 
area, the Florida Keys Pleistocene limestone 
has r e m i n d  emerged, first as a ridge and 
later as a series of island "stepping stones,"to 
the mainland. The fairly deep channel between 
Rebecca Shoal and the 'Iodugas (deeper than -
18 m msl) flooded early in the marine 
transgression alzd isolated the Dry Xxtugas 
bedrock island(s) from thhe inainland. In the 
later stagesl marine waters ilooded Florida 
Bay, displacing freshwater marshes in many 
areas, and occupied the channel depressions 
between the present Florida Keys. The South 
Florida shoreline ecology facing the Dry 
Tortugas changed from more terrestrial with 
somewhat steeper coasts and offshore bottoms, 
to more island-like and backed by lagoorial 
envii-unments such as the present shoreline 
along the southwestern shore. 

Today's physical SsoIatiom of the Dry 
Tortugas area is thhe greatest of the human era, 
Increasing physical isolation must be balanced 
against an archeological assessment of the 
"tmhnologicaltl" distances, which certaairrly 
decreased sharply in premodern times, and 
dso must consider the possibility that no 
islands or ''target" existed at some earlier 
times. 

LateGlacial and Poslqlacial 
Slrccessio n of Environrnents 

Conditions at the Dry Tortugas area when 
it existed as elevated Pleistocene-lirnestone 
bedrock terrainy at first attached to the 
mainland and later as bedrock islands, can 
only be Inferred from recorded or interpreted 
conditions on the riiainland or Florida Keys. 
Presence of some organic debris, such as 
found by Shim (1977, I989), In minute 
pockets at the top of the uppermost, now 
buried, Plelstucerrebedrock surfacegives hope 
for future pollen analysis of the last terrestrial 
or coastal environments prior to inundation. 
Peat has been found tinder marine waters in 
reef and backreef areas of the Florida Keys, 
even beneath established cord reefs (Robbin 
1984), and If found at the Dry Tortugas, will 
provide not only precise and datable sea-level 
indicators, but also fossil-pollen evidence of 
peat-forming and adjacent terrestrial vegeta
tion. At present, there is no Interpretable local 
evidence for such conditions at the Dry 
Tortugas. 

The general South Florida postglacial 
environrnenbl sequence inland from the 
shoreline has been one of increasing environ
mental wetness by freshwater, both surkce 
and soil watccr, This is shown mast strongly: 
1) by the basal ages of abundant wetland 
sediments, times prior the onset of deposition 
being drier and below the wctricss threshold 
f ir  aquatic or wetland sedimentation, and 2) 
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by the seasonal-wetland nature of sediments 
earliest (deepest) in the sequence. This 
sedimentary record comes primarily from the 
Everglades/LakeOkeechobeelimestonebasin, 
but important parts of the record come from 
smaller deposits in topographic depressions in 
the regionally prominent sandy sediments 
surrounding the main basin. Corkscrew 
Swamp in Collier County is notable for its 
long and reasonably continuous record of 
hydrologic and vegetational conditions (P. 
Stone, X Meeder and M. Duever, unpublished 
data). 

Very few sites from the enormous freshwa
ter wetland-sediment area in South Florida 
have yielded basal ages greater than terminal-
Pleistocene or earliest-Holocene times. The 
exception is the poorly understood "Lake" 
Flirt, a pond or deep marsh in Hendry County 
with nonbasal apparent dates (see below) as 
old as 32,000 B.P. (Brooks 1968; Stone and 
Johnson, unpublished dab). Regional 
freshwater sedimentation onset marks 
Holoceneinterglacialenvironmentalconditions 
(Watts 1975). Lake Annie, on the southern-
most extension of a quartz-sand ridge that 
protrudes into SouthFlorida northwest of Lake 
Okeechobee, began its current round of 
sedimentation about 13,010B.P. (Watts 1975). 
The immediately underlying aquatic sediments 
yielded radiocarbon dates of about 33,300-
44,300 B.F. (Watts 1980), but may be much 
older due to effects of slight natural 
contamination. (All finite radiocarbon dates of 
20,000 B.P. or older should be viewed with 
suspicion, especially any associated with 
evidence of interglacial conditions (Morner 
1971; Stapor and 'Timer 1973)). A long 
sedimentation hiatus is very strongly sug
gested, encompassing at the least the time of 
the late-Wisconsin glacial extreme advance, 
which peaked about 18,000 B.P., hr to the 
north of South Florida. Erosion or extremely 
slow deposition seems likely, even though 

Watts observed no overt sedimentary sign of 
exposureand drying. An abrupt shift in pollen 
flora assemblage proportions also argues for 
a significant hiatus below the 13,010 B.P. 
layer.
Near Lake Okeechobee, all nonsinkhole 

lakes investigated by Watts in peninsular 
Florida were apparently dry during this glacial 
extreme. Where underlying sediments 
occurred below the hiatus level at Mud Lake 
in Marion County, radiocarbon dates were old 
and indeterminant (>35,000B.P.), and Watts 
thought the pollen flora represented intergla
cial conditions (Watts 1969,1971,1980). The 
last interglacial was around 100,000 or 
125,000 B.P. Shealer Lake, in northern 
Florida between Gainemille and Jacksonville, 
has some sediments just older than the final 
glacial advance in a layer bounded by levels 
dated to around 18,000-24,OOO B.P., but this 
lake sequence still evidenced a hiatus from 
about 18,000-14,OOO B.P. (Watts and Stuiver 
1980). Only W e  ?7ulane, near Avon park: on 
the sandy ridge, shows enticing evidence of 
holding water during this last glacial advance 
(Watts and Hansen 1988). 

Environmental dryness prevailed in the 
later-Wisconsin glacial period, at least 
sufficient to prevent prolonged inundation in 
vast areas or depressions that are now 
marshes, swamps and even lakes. In modern 
lakes, water now stands 20 m higher than the 
hiatus level in the sediment profile, which 
indicates a water-table rise of at least this 
magnitude (Watt9 1980). Greatly lowered sea 
level under the continual glaciation influence 
obviously had a major role in the substantial 
lowering of the water table by increasing 
hydnulic gradients for surface-water run-off 
and ground-water drainage. SinkhoIe water 
tables, which form the focus of important 
mainland archeological sites, lay considerably 
below modern sea level in terminal-glacial or 
early postglacial times (Cocksell and Murphy 
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1978b; Clausen et al. 1979). Hydraulically, 
lowered water tables could only be 
accomplished under direct influence of 
lowered sea level, 

Hydrologic base level control seems 
insufficient as a total explanation for the 
evidenced environmental conditions in the 
wider region, however. Earliest pollen 
assemblages, deposited soon after resumption 
of aquatic sdinienhtion in the deeper lake 
depressions, have strong suggestions of 
drier-aspect vegetation. This, in tum, suggests 
a decreased rainfill climatic regime relative to 
later times, Including the modern, because 
much modern vegetation outside wetlands does 
not depend on tapping the water table by 
roots, but rather intercepts infiltrating 
rainwater as unsaturated-zone soil water, 
Plants are not likely phreatophykes, especially 
those on the high sandy terrains, At 30,000 
B.P. at Lake Annie the conditions were very 
different than at present. The surrounding 
overdrained sandy ridges supported few pines. 
Instead, the plant types that now accupy only 
the highest and driest ridge tops, such as 
rosemary (Ccraziolu), were much more 
prevalent thau in later Holocene and modern 
times (Watts 1975, 1980). Shade-intolerant 
herbaceous plants also appear ta have been 
comnion, though the broad environmental 
range and dificulties in identifying genera by 
pollen for the fimily Corupositae limit the 
inference somewhat (Watts 1969, 1971). Pine 
is wind pollinated, and the very low percent-
age of this widely dispersed pollen shows a 
regional, rather than local, rarity of pines, 
especially compared to their present ubiquity 
outside regularly flooded sites. 

The earliest sediment record in the era of 
reliable radiocarbon dating at Lake Annie (ca. 
13,010 l3.P.) is conveniently very roughly the 
same time as the earliest known human 
occupation of the region. These Holocene 
basal sdimcnts also show pine to be much 

rarer than hr all of late-Holocene times, 
including today? and show oak to have bccn 
much more common watts 1975). Oak is also 
wind pollinated, and therefore is evidenced on 
a wide-area basis from this one site. Oak 
species differ greatly in their ecological 
associations, from xeric saandhi'ils b very 
moist lowlands (althoirgh not in flooded sites, 
typically), and this limits the inferences (Watts 
1969). Cadorninance of xerophytic oaks with 
pines in historic times on dry, highly perme
able, elevated, peninsular ridge acid-sands 
gives support to interpretation of a dry open 
forest or forestlherbaceous-prairie mosaic for 
the vegehtian at the end of the Pleislocenc 
glacial era and onset of Holocene interglacial 
conditions (Watts 1971). 

The approximate Holocene era onset of 
postglacial conditions is usually given as 
10,000 B,R This is derived more from 
north-temperate or boreal area sequences, but 
several continuing South Florida wetland 
deposits dak from about this time. 

Sedimentation in the first half of the 
Holocene period at the more southern sites 
that have been investigated at Corlwrew 
Swamp and Everglades consisted mostly of 
freshwater marl or calcitic marsh muds. At the 
Windover Site near Titusville, Volusia County 
and the Bay West site near Naples, Collier 
County, pent or muck deposits initiated the 
archeological sequences ( D o m  and Dickel 
1988; Kropp 1976). Deposition began in Buck 
Lake, n e w  Lake Annie, about 8500 B J .  
watts arid Hatisen 1988) a d  at the Bay West 
site deposition began around 7200 I32 
(Beriatilt et al, 1981). In the Everglades, 
deposition began prior to 6500 I3.P (Gleason 
and S t w e  1975; Brooks 1974). 

The long record at Corkscrew Swamp and 
the wide arm of the Everglades best represent 
South Florida conditions. Marl evidences a 
seasonal-marsh enviranment--wetland but 
drier than the peatland conditions of today in 
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both areas. The oldest examples of peat or 
muck deposition without marls elsewhere in 
the region reflect somewhat wetter conditions 
at those sites. At the larger wetlands, marl 
deposition continued apparently steadily for 
thousands of years, until mid-Holocene times. 
However, the early mid-Holocene onset of 
peat or muck deposition at the Bay West site 
shows that local shifts, or else trends with 
crossing of hydrologic thresholds, took place 
within early Holocene times. Similar shifts are 
shown by areas of thin, calcitic Everglades 
mud that date somewhat prior to 6500 B.P. 
The 6500 B.P. date is fiom a bulk date on the 
entire thickness at Kreamer Island, in an 
extension of the Everglades at the south end 
of Lake Okwhobee (Gleason et al. 1975), 
and about the same date from a similar layer 
at the eastern lake shoreline (Brooks 1974). 
These thin marl areas began accreting within, 
not at the beginning of, early Holocene times. 
Elsewhere, in a small portion of the northeast-
ern Everglades, much thicker marl occurs 
beneath peat (Davis 1946, Fig. 15), conse
quently this deposit's initiation must have been 
considerably earlier, Freshwater sediments as 
old as 6500 B.P. occur beneath marine 
sediments in Florida Bay (Davies 1980). 

The early mid-Holocene sedimentary shifts 
presaged dramatic changes occurring around 
5000 B.P. and have parallels in the pollen 
record, Lake Annie, similar to other Florida 
peninsula lakes such as Mud Lake and Scott 
]Lake, shows an oak-dominated, woody 
vegetation containing much well-lighted 
ground cover, indicating a sparse forest or a 
forest with prairielike openings. This situation 
characterizes much of the regional early 
Holocene period vegetation, which persisted 
from terminal-glacial times. Pines, presently 
regionally dominant, must have been few, but 
they dramatically increased in abundance 
starting very roughly 7000 B.P., toward their 
eventual dominance by the middle of the 

Holocene (Watts 1971, 1975, 1980). Change-
over from oak to pine dominance has been 
ascribed to increased wetness, which is 
independentlyevidencedby wetland sediments, 
fire frequency with humans suspect and even 
to soil leaching (Watts 1980). The actual cause 
remains unproved, but recurring fire is 
necessary to maintain pine forests in the 
region, and many of South Florida's pinelands 
are marginally wet occurring in wide areas of 
low, slash-pine flatwoods environment off 
better drained coastal and axid ridges. 

Wetland sedimentary evidence overall 
shows somewhat drier conditions than today, 
at least seasonally, for the early Holocene and 
an increase in wetness toward mid-Holocene 
times. The probable causes are discussed 
below in relation to the dramatic "explosion" 
of peatlands in the middle of Holocene times. 
Around 5500 B.P. at the earliest, and over 
wide areas by 4500 B.P., peat deposition 
succeeded marl deposition, or else initiated 
directly on limestone and sand surhces. This 
occurred at both Corkscrew Swamp and the 
Everglades. The oldest Everglades dates come 
from former southern and northern extensions 
now beneath Florida Bay and southern Lake 
Okeechobee pavies 1980; Gleason and Stone 
1975). By 5000-4500 B.P., wide areas of 
Everglades and Corkscrew Suamps existed as 
peatland, and by 4000 B.P. many of the vast 
number of small isolated depressions that are 
surrounded by more terrestrial environments 
in the region had evolved to wetlands and 
begun to accrete peat or related muck. Some 
other southeastern United States lakes and sites 
simiIarly date from this mid-Holocene time, 
for example Scott Lake (Watts 1971) and a 
peat deposit (GUIT1972) both in Polk County. 
At Okefenokee Swamp in southeastern 
Georgia, even though the earliest peat 
deposition was around 6500 B.P. (Spackman 
et al. 19761, almost certainly in the deeper 
areas of the depression, the initiation of 
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widespread peat deposition in many areas 
began somewhat later around 5000 B,P+(Bond 
1979; Stone and Johnson, unpublished data). 

This wide-area initiation and peatlands 
expansion in the southeastern United States 
and southern Florida regloris c’iarlyeviderrces 
wetlands establishment and prolonged annual 
flooding. At present, such peat-forming 
marshes are flooded for more than half of each 
year, in some cases to near continuorrs 
flooding year-after-year (Olmstecl et al. 1980, 
Figs. 5-7; Gkason et al. 1975). Some 
wet-mesic to marginal-wetland forests, 
especially bayhead vegetation, including some 
cypress forests accrete peat without prolonged 
flooding (Gleason et al. 1975; Spacknian et al. 
1976), These environrrients are dwarfd in 
importance by South Florida marshes, and 
their woody peak are unlikely to be confused 
with marsh peats. 

There are two obvious outside physical 
controls that could have imposed regional 
peatland development: climate and rising sea 
level acting as the hydrologic base level. 
Hydrologic f i b a c k  mechanisms may also 
have played some role. Davis (1943, 1946) 
mentions dense, developing marshes retarding 
run-of”, pa t s  with high waterholding capacity 
retaining wdker, partial sealing of substrates by 
marl retarding infiltration, peat damming; to 
these could be added partial sealing of 
substratc by soil-horizon development in the 
widespread spodosols in the sand lands, 
particularly beneath low pinewoods. 

Hydrologic fedback mechanisms cis nut 
intuitively seem to be the principal hydrologic 
factor in postglacial trends to increasing 
wetness. Sea-level rise substantially lowered 
hydrologic gradients for surhce-water run-off 
arid for ground-water drainage at low-elevation 
ites. For the presently emergent portion of the 
peninsula, this would have been most 
inrporfant since around 5000-60W D. P , after 
sea level had quickly reached within 4-4 m of 

its present elewtiun. Obviously, the now 
submerged terrain of’l’shore wouId have been 
affected earlier- Sea level, as hydrologic base 
level, would have ‘been much less Important 
as a f&or for more elwaled sites or sites at 
which a wdter table is perched above low 
permeability clay layers or semiperched 
(where vertical ground-water infiltmtiun or 
drainage is greatly retarded even If nut 
essentially precluded) above relatively low 
perineability mixed clayey sediments, or 
perhaps even in places above dense recrystal
lized limeshie. In such situatiorrs, cllniate is 
likely the control on wetland initiation, 
especially when it occurs at roughly the mnc 
time at d i k e n t  elcvations. Cliniate here 
specifically implies the rainfall regime. There 
is no evidence of a great temperittire change, 
and in my case wetland initiation occurred iIr 

Holocene times when warriier and more 
heavily vegclald conditions would have 
increased, not decreased, evqmtranspiration 
losses. 

By 5000-6000 B.P.7 the close approach of 
sea level is deduced to have greatly affected 
the low lying Everglades hydrology at the 
basal elevations of the present peat deposit, 
especially in its former, now submerged, 
extensions to the south. Other low elevation 
deposits in Big Cypress Swdnip, the saridy 
flatlands, and inkrridge swales in the coastal 
ridges would have bcen siniilarly Influenced, 
By errlension of this reasoning, howcver, 
climatic controls are implied for the initiation 
of lake or wetland sedimentation in the 
14,000-~0,00013.1s. time range, particularly 
at Lake Annie, the former Lake Okcmhobct: 
marsh and Curhcrew Swdrnp, when sea level 
w a s  at least 20 m and possibly 70-240 111 below 
its present level (Kuehn 1980; Robbin 1984; 
Blackwelder el al. 1979). The sea had risen 
greatly from its most depressed levcl around 
18,000 B J , ,  so that base lcvel control is not 
disproved, but tenhtively, pending numerical 
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geohydrologic modeling, sea level does not 
seem to be the main or singular control for 
wetland development. Similarly, widespread 
mid-Holocenewetlands developmentatvarious 
elevations from roughly -4 to +30 m relative 
to modern sea level strongly suggests a 
significant increase in annual rainfall. 
Examples are the low elevation Florida Bay 
and neighboring coastal environments, the 
midelevation Polk County deposit, and higher 
elevation Okefenokee Swamp, which is around 
30-35 m msl. 

A peculiarity in Florida’s climate, especial
ly in the south, favoring wetland development 
is strong rainfall seasonality that delivers much 
more water in the hotter months when 
evapotranspiration is highest. High-water time 
in freshwater areas of southern Florida is in 
the fall, not the early spring as it is to the 
north, and wetness rather than dryness prevails 
in the most active growing season. 

Climate probably played a role in early 
Everglades development, even in mid-Holo
cene times. This is suggested by the apparent 
initiation of the oldest pats,  (closely spaced 
data available only for the northeastern 
Everglades) on the less-permeable rock areas 
rather than at the topographically lowest rock 
areas (Gleason et aI. 1974). Sand layers above 
the rock and below the peat weakens this 
inference, however (see Davis 1946, Fig. 14). 
By 4000 B.P., the largest regional deposits, 
and most investigated examples of the much 
more numerous small peat and muck deposits, 
had begun to accumulate in newly created 
long-hydroperiod wetland environments. 
Obviously, topographic depressions holding 
these deposits had long existed previously, 
excepting possibly some of the smallest ones 
(bleeder in Duever et al. 1979:83). 

Local and regional pollen data show that 
pine predominated in the forest vegetation by 
5000 B.P. (Riegel 1965; Watts 1975, 1980; 
Brown 1981; Nichols in Gleason et A. 1975, 

Core 5). Essentially modern environmental 
conditions were established in mid-Holocene 
times. It was not the modern or predevelop
ment landscape, however. Slower changes, 
occurring as long-term trends, continued with 
sea-level rise: outward expansion of existing 
wetlands best represented by peatlands; 
in i t ia t ion  of smal l  wet lands  as 
hydrologicthresholds were passed on scattered 
low sites; and the establishment of higher 
water tables arid occasional flooding over 
wide, low flatland areas. 

Evidence for episodic changes exists also 
for lateHolocene times, in coastal areas either 
in sea level or storminess (or perhaps in 
coastal exposure, without an outside influ
ence), and in the freshwater hydrologic 
regime. Both would have affected the Dry 
Tortugas area,while storms would have been 
the main regional influence on the environ
ment. Episodic here implies periods of rapid 
change, probably including some or all of the 
14,000-10,OOO B,P. shifts along with the 
mid-Holocene shifts, separated by intervening 
periods of relatively stable conditions, or at 
least slower change. Fluctuations with 
reversals provide the best evidence of 
episodes. 

Sanibel Island is formed of four separate 
sets of beach ridges, each formed of adjacent, 
similarly orienvd ridges (Missimer 1973). 
Shifts in orientation between the sets suggest 
changes in wave approach, but a curious 
increase and then decrease in beach ridge 
height in one set dated approximately 
2400-1600 B.P. {(butnote the uncertainties in 
ridge dating, see Stapor and Mathews 1976), 
suggested to Missimer (1973, 1980) that sea 
level stood up 1 m higher than present 
during that time. The dramatic effect that such 
a high stand should have had on the low-level 
southern and southwestern coastal fringes has 
no known sedimentary evidence. Other 
researchers (e.g., Scholl 1964; Scholl et al. 
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1969; Spackrnan et al. 1966, 1969y 1976; 
Rkiegel 1965; Smith 1968; @ohen 1968; 
Gleason 1972; Davies 1980; Kuehn 1980; 
Wanless 1976) suggest causes other than a 
high sea level stand because of the lack of 
supporting evidence in this well-investigated 
arm. Perhaps wave energies were responsible, 
possibly climatically affected through 
increasing storminess or else incidentally 
caused by evolution of the bottom 
topographyand the adjacent shorelines under 
a changing, but still lower, sea 1evel. 

Investigators elsewhere in the southeastern 
United States have found evidence for 
fluctuations in the late-Holocene rise in sea 
level, hut without incursions significantly 
above present levels (Colquhoun and Brooks 
1986; Colquhoun et al. 1981; Brooks et al, 
1989; for an alternative view, see Fairbridge 
1974). While not overtly evidenced in South 
Florida, where certainly they would be 
expected, it is possible that such minor 
fluctuations, evidenced in various portions of 
the world, are obscured in the record that 
reflects overall net rise, Minor short-term 
incursions above present sea level could easily 
be mistaken for hurricane storm deposits 
(Scholl 1964; Scholl et al. 1969). 

The freshwater sedinnenhry record is more 
dear on fluctuations and their likely climatic 
cause and influence, but the interrelations 
among shifts are not apparent. Substantial 
shifts are evidenced within the period very 
roughly 3000-2000 B.I? The northernmost 
Everglades iriirck deposit along the southem 
shore of Lake Okeechabee lying above the 
peats initiated deposition around 2800-2500 
B.P. (Cleuon et al. 1975, Core 1I; Glaison 
and Stone 1975, and unpublished dates from 
l'arrey Island). R rise in the level of Lake 

Okwhobee relative tothe adjacent Everglades 
is the most likely explauation, and 
reencroachment of peat above the muck layer 
at its southernmost portion furthest from the 
lake indicates an undated reversal 
(Dachnowski-Stokes 4930). Perhaps the came 
of lake-influenced expansion was increased 
minfdll EO the north over the Kissirnrnee River 
basin, the principal lake tributary 

A widespread freshwater marl layer occurs 
within the southern or midlatitude Everglades 
pea& (see Davis 1946; Gleason et al. 1974; 
Spackman et aL 1976; arid Altschuler et al. 
1983). The main layer dates about 3000-2000 
B,P+for its deposition pcriod (Gleason et al. 
1975, core 25; Glason and Stone, in press) 
and has given slightly younger mean dates at 
another site (ca. 1800 B,P, far midperiod, 
Stone and Treadgold, unpublished data). 
Because modern marsh environments of 
freshmter marl deposition are seasonally drier 
than marshes where pats are forming, a 
roughly millennium-long somewhat drier 
period is suggested. Minor marl layers above 
and below the main layer also occur (Altschu
ler et al. 1983) and evidence other shorkr or 
less altered conditions, Goggin (1948) using 
South Florida archeological evidence observed 
that water levels had risen and, in some cases, 
shifted cyclically or at least episodically, 

Even for late-Holocene tirires of essentially 
modern environmental conditions, the South 
Florida regional errvironinent has experienced 
slow, smail-magnitude long-term trends ( ~ ~ g .  
2-4 rn rise in sea level in the most extreme 
examples, arid 2-k m rise in water levels in 
Lake OkeecIrobcc: and the northern Ever-
glades) as well as more dramatic shorter-term 
fluctuations in hydrology. 
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CHAPTER 111 

Dry Tortugas Physical Oceanography 

Wilton Sturges 

INTRODUCTION 

This section is an overview of the eastern 
Gulf of Mexico physical oceanography, 
concentrating on the area near the Dry 
Tortugas. The focus is on currents that 
influence shipping, both now and historically, 
as well as present-day archeological studies. 

The deep-water currents near the Dry 
Tortugas are dominated by the Loop Current. 
It is the major permanent current in the 
eastern Gulf; it is, to the Keys, as the Florida 
Current is to Miami. Figure 3.1 shows a 

figure 3.1. Position of the Loop Current on 
April 2, 1985, full curve, from satellite infm
red data: dash-dot curve shows mean position 
of Loop Current from the full 1984-1985 
satelliteviewing season. The triangle near 26" 
N, 87" W shows the position of a NOAA 
meteorology buoy. 

typical path of the Loop Current, showing 
both a single day's observation and the 
average position for that year. 

Snapshot observations such as shown in 
Figure 3.1 have been routinely available for 
roughly a decade from satellite infrared (E) 
data. Data sets like this have made a major 
advance in our understanding of such highly 
variable current systems. The path in Figure 
3.1 shows the main axis of the Loop Current 
as indicated by a strong contrast in the 
observed surface temperatures. Because the 
sea surface becomes uniformly warm in the 
summer, these data are usually available only 
from about October-May. 

The following sections will describe the 
h o p  Current and its variability in detail, The 
continental shelf currents will be described on 
the basis of theory and observationswithin the 
past few years. Currents in shallow water are 
driven primarily by winds, so some attention 
is given to those observations. Fortunately, the 
wind and tide-guge records at Key West are 
quite god. Finally, complications of long-
term level rise will be addressed. 

Currents in DeeD Water: 
The loo^ Currenf 

Before flowing along the United Stateseast 
coast, the Gulf Stream waters flow through the 
Gulf of Mexico, making a large Sweeping arc, 
or "loop," between Mexico and Key West. 
This fiow pattern, shown in Figure 3.1, has 
led to the name "Loop Current," and its flow 
dominates the deep waters of the Gulf of 
Mexico. The b o p  Current path has a great 
deal of variability. It is generally believed that 
the smaller, long thin features,having a width 

27 



figure 3.2, Vcrtical 
sections of temperature 
and sdlnity along a 
tmnsect bctween Key 
West arid Cuba. North is 
to the left. The station 
numbers (24-29) are 
shown across the top; 
temperature is shown in 
degrees C, salinity In 
par&per thousand (from 
"owlin 1972). 

of only 10-20 krn are perhaps corrfined to 
near-surface pherromena, The larger varia
tions, having scales of 100 km or Inore repre
sent the full current, which penetrates to 
depths of about 1,000 nr. The current's path? 
as dekctcd by the IR signal, is the region of 
largest surfice temperate gradient. This Is 
shown in Figtire 3 2 ,  iakm from Nowlin 
(1972). The leh-hand side of this figure shows 
isotherms measured at a section from Key 
West to Cuba. The small dots are thc 
observation poinis, Just to the left of station 
24, it appears that the surface kemyerature 
changes from nearly 26" to about 23" In a 
narrow mne. This is the feature seen best 
from a mteflite. 

1
I 

The region of sloping isotherms is where the 
cumnt velocity is increasing from low values 
at depth to struiig surface velocities of up to 
4 kn or greater. 

The same pattern of sloping canburs is 
observed In salinity, as well, and is shown on 
the right, This high correlation between 
kmperature and salinity is CorninoIi In such 
current systems. 

Over a period of many months, the Loop 
Current gradually extends farther and farther 
into the Gulf, until the loop closes back upon 
itself. At this point a large clockwise ring is 
detached, very much like the warm core rings 
shed from the Gulf Streani beyond Cape 
Hatkras (e.g. lV!aul 1977; Elliott 1982; 
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Fl~igure3.3, Position of the h o p  Current from satellite IR data, January 2, 1982. The 
values 2 1-25, etc. indicate sea surface temperature. The approximately circular feature 
in the center of the Gulf marked "WE" represents a small anticyclonic, warm-core eddy 
or detached ring. (From NOAA/National Satellite Service, Washington.) 

Hurlburt and Thompson 1980; K i m  et al. 
1988). This variability is known fairly well in 
terms of the amplitude of fluctuations 
(Vukovich 1988b). Predictability, however, is 
extremely poor. Some numerical models are 
available (e.g., Hurlburt and Thompson 198O), 
but these are not run in a prediction mode. 

Rings are known to separate at irregular 
intervals of 6-18 months. The spectral energy 
at various frequencies increases toward lower 
frequencies, reaching a peak at approximately 

12 months (Sturges and Evans 1983; Vukovich 
1988a). 

Figures 3.3-7 show a series of selected 
h o p  Current patterns. Figures 3.3, January 
2, 1982, and 3.4, May 10, 1983, show 
typical large intrusions and the associated 
waviness around the edges. Figure 3.5, 
December 13, 1983, shows a very large ring 
formation that appears to be about to separate 
from the main flow. These large separated 
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Hgurt! 3,4, Position of the 
h o p  Current from satellite 
IR data, May 10, 1983. The 
values 21-25, etc. indicate 
sea surface temperature, The 
approximately circular fea
ture in the center of the Gulf 
marked “WE” represents a 
small anticyclonic, warm-
core eddy or detached ring. 
(Prom NOAAlNational 
Satellite Service, Washing-
ton .) 

Figrure 3.5, Pasitirrn of the 
h o p  Current from satellite 
IK data, December 13? 
1983. The vallles 21-25, 
etc, indicate sea surface 
temperature, The approxi
mately circular fmture in 
the curter of the Gulf 
marked “WE“ represents a 
small anticyclonic, warm-
core eddy or detached ring. 
(From WOAA/National 
Satellite Service, Washing-
ton .) 
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Figure 3.6. Position of the 
Iaop Current from satellite 
IR data, May 9,1984. The 
values 21-25, etc. indicate 
sea surface temperature. 
The approximately circular 
fatures in the center of the 
Gulf marked "WE" repre
sent small anticyclonic, 
warm-core eddies or 
detached rings. (From 
NOAA/National Satellite 
Service, Washington.) 

Figure 3.7. Position of the 
h o p  Current from satellite 
IR data, May 14, 1985. 
The values 21-25 etc. indi
cate sea surface tempera
ture. The approximately 
circular feature in the 
center of the Gulf marked 
"WE" represents a small 
anticyclonic, warm-core 
eddy or detached ring. 
(From NOAA/National 
Satellite Service, Washing-
ton.) 
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rings then propagate to the west at about 5 
cm/sec. 

Figure 3.6, May 9, 1984, shows a large 
warm surface water intrusion, presumably 
from the h o p  Current, that has penetrated 
onto tlie shallow continental shelf waters. It is 
expec;td that such large features are not 
merely thin surface skin features, but extend 
down to perhaps 50 or 100 m depth, and have 
an associated velocity of approximately 1/2-
1kn (25-50 cm/sec).These features forin what 
is generally referred to as "large scale 
turbulence" on the shelf. 

Figure 3.4 suggests that the Loop Current 
edge is passing very near the Dry Tortugas. 

Figure 3.7, however, W h y  1985, which 
suggests that the edge is farther away s e e m  
b be more nearly "typical" of these plots. 
That is, after examining many of them, one 
comes to the subjective conclusion that Pigrrre 
3-7 is much more nearly the "typlcal" case 
than is Figure 3,4. 

In order to make this idea quantitative, the 
h o p  Current position was digitized along a 
north-south line just to the west of tlie 
'lbrtugas. These maps are available on an 
irregular basis, usually twice a week. Data 
paints were Interpolated with a cubic spline, 
and the results are shown in Figures 3.8-10 
for three viewing seasons. 'I'his coordinate 

Figure 3,& Huctuations in the i-iorth-southposition of the h o p  Current edge nair the Dry Tortu
gas, from satellite IR data as in Figures 3,3-7. The origin of the Y-coordinaie system is a1 23; 
the time <axisbegins on Novenrber 15, 1983. The position of the Loop Current was digitized on 
every available data map (usually twice a week) and a cubic spline was then fit through the data 
points. 
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DIGITIZED LOOP CURRENT DATA 
SPL2'713 
RUN 23.14.0'1. 

Figure 3.9. Fluctuations in the north-south position of the Loop Current edge near the Dry 
Tortugas, from satellite IR data as in Figures 3.3-7. The origin of the Y-coordinate system is 
at 23; the time axis begins on November 6, 1984. Theposition of the Loop Current was digitized 
on every available data map (usually twice a week) and a cubic spline was then fit through the 
data points. 

system begins at 23", so the Tortugas lie near 
I.6' on the plots in these figures. The general 
result, based on this short record, is that the 
Loop Current seems to meander up this far 
north about once a year, but typically seems 
to be farther south. 

A standard technique for examining 
variability of the kind shown in Figures 3.8-10 
is spectral analysis. In this method, the 

energetic frequencies at which the ffactuations 
go back and forth are determined. The results 
are shown in Figures 3.11-13. The left-hand 
part of the figures shows the normal way the 
spectmrn is plotted; on the right is given the 
so-called variancepreserving form. The plot 
on the left-hand shows energy of fluctuations 
versus frequency, and is a log-log plot. The 
second form is linear in the y (vertical) axis, 
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Hgrure 3,YO. Fluctuations in the north-south position of the Loop Cunerrt edge near the Dry 
Tartugas, from satelllid Ilt data as in Figures 3.3-7. The origin of the Y-coordinate system is 
at 23; the time axis begins on September 26, 1985. The positiorr of the h o p  Current was digitizcd 
on every available data map (usually twice a week) and a cubic spline was then fit through the 
data points;. 

Figrrrv 3.11 1 Spcctrirrn of the co~siplctedata set of Figure 3,8, of the north-south Loop Current 
fluctuations near the Dry Tortugas, from the 1983-1984 viewing season, The plot on the left is 
the normal spcctral density, and on the right Is the variance preserving form. The 90 pcrcent 
confidence liinits for the left-hand figure are shown. 
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Figure 3.12. Similar to Figure 3.11, except this one shows the spectrum of the data from Figure 
3.9, for the 1984-1985 viewing season. 
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Figure 3.13. Similar to Figure 3.11, except this one shows the spectrum of the data from Figure 
3.10, for the 19851986 viewing season. 
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These plots show that the peaks are niostly 
at periods of 8-16 days. This is the "wind-
driven'' frequency band. In other words, these 
fluctirations are being pushed back arid forth 
by the local wind. The lower-frcyuency hump 
in Figurz. 3.13, near a period of 30 days, is 
probably a result of the eddy-like motions of 
the type shown in the IR data of Figure 3.6.  
This is thc CoIniiion belief, but the data from 
a single 11: map are only suggesiive. 

Currents on the Continental Shelf 

Tides 

The standard US Atlantic Coast NOAA 
time tables list two tidal height locations in the 
To1tugas: Garden Key and Channel Key. They 
are both given relative to Key Wesl, and it 
appears the Yorttrgas tides are quite similar io 
those in the larger surrounding area. The spring 
range of 1.7 ft is slightly lcss than at Key West. 

'rile l'ldal Current nbles, however, give 
no inforniatiun for 'ibrtugas locations, Florida 
Institute for Oceanography ship captains, who 
go into the 'Ibrlugas regularly on research 
cruises, report that the tidal currents in the 
narrow channels can be "quite strongy'' but 
there are several hours of slack water during 
which diving aclivity would be uriiiinclererl 
even cluring spring tides (a. Millander �710;  
Waltcr hap, Fla UNR, personal conimunica
tion 1989). It should be notccl that these 
corntiierits apply only to the tidal components 
and not to currents gerieratccl by o t h  
JmChlzniSIliS, SUCh as Wind. 

Figure 3.14 shows the variation in the tidal 
signal in Ihe Gulf (from Txtllcr and Hariseir 
1972). Figure 3,15 shows a map of the K1 
tidal coniponent, one of the diurnal terins. 'r'he 
phase lines (solid) show that this cor-nponent 
of lhc tide increly enters at  the Straits of 
Plorida (at a phase of 27W, I-dative to 
Greenwich) ~ propagates around the basin, and 

Figure 3.14, A plot of the shape of typical 
tidal height curves around the Gulf of Mexico. 
(horn Marrner, copied from Zetler and &insen 
1972). 

exits through the Yucatan Channel into the 
Caribbean Sea. The tidal heights (dashed 
contours) associated with this component are 
only 10-20 cnr. The other diurnal term will 
behave essentially the same wdy* rt has bccn 
fourid, howevery that the semidiurnal tidal 
components (periods near 12 hours) arc ncarly 
resonant with the tidal generatirig forces, 'I'hc 
amplitudes are not very large because the 
basin is mal l  in cornparison with the upcn 
ocean, The  irregular appearance of thc Kcy 
West tide in Figure 3"14, as we11 as along the 
rest of the Gulf Coast, is the rcsull of the tidal 
constituents drifting into and out of phase with 
each other and having similar amplitudes. 
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Figure 3.15. Phase and amplitude lines of the K tidal constituent in the Gulf (from Grace, copid 
from Zetler and Hansen 1972). 

inertial Motions 

These motions have periods of approxi
mately 28 hours at 25". These are quite ener
getic on the west Florida shelf, and have been 
studied briefly (I?Hamilton in SAIC 1987). 
These currents are sporadic, usually driven by 
sudden wind events. They have amplitudes of 
typically one-half knot, but because their time 
scale is so short they are expected to con-
tribute only "noise" to the problem at hand. 
The path of a particle in such a current would 
be approximately circular, of 5-10 km radius. 

Wind-Driven Current s  

These currents have been observed on 
some parts of the shelf, as discussed below, 
and well studied from a theoretical point of 
view (e.g., Clarke and van Gorder 1986; 
Mitchum and Clarke 1986). These are not the 
most energetic currents, but within this 
frequency band, the currents are probably as 
"predictable"if not more so than the wind that 
drives them. The analytical models have been 
fairly well confirmed (for present purposes) by 
comparison with data from moorings, from 
shallow water out to midshelf. 



Figure 3. I6 shows the locations of all 
known current-meter moorings on the west 
Florida shelf in the 1980s. At the shallowest 
moorings, such as Nou l y  in only 13 m of 
water, there is very high coherence with wind 
in the long-shelf direction, We think we 
understand these motions. At mid-to-outer 

m 
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shelf depths to the north of the Tortugas, wind 
driven currents are smaller than the eddy 
motions and so 'become relatively less 
important. The cross-shelf velocities are 
usually smaller than the dlong-shelf velocilies, 
and are difficult to predict without high 
resolution wind data+ 

figure 3.16, Map of all known current meter mooring'locations on the west Florida shelf since 
1982. The star (42003) shows the NOAA met buoy. The numbers by each mooring dot show 
the number of instrumenk on the mooring, followed by the water depth. Dots surrounded by a 
triangle indicate that a pressure gauge was at the bottom of the mooring (from SAIC 1987). 
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Away from shallow water near the coast, 
a rough rule of thumb is that the wind-driven 
currents are approximately 3 percent of the 
wind speed. When the winds are very strong, 
such wind-driven currentsbecome appreciable. 
The winds will be examined in a later section. 
For a typical "strong" wind event of 5 m/sec, 
however, the wind-driven currents are thus 
approximately 15 cm/sec. The eddy-like 
currents and the effects of other factors, such 
as Loop Current intrusions, seem in general 
to be stronger. 

Eddy Motians 

The amplitude and durations of these 
motions have been studied by the 1983-1985 
Minerals Management Service mooring 
program (Figure 3.16; SAK 1987) to a 
sufficient degree fox determining "typical" 
amplitudes. The data base is 2-3 years at a 
small number of 'locations. These eddy 
motions are as yet unpredictable. Some 
originate from large detached parcels of water 
near the south end of the shelf, as suggested 
in Figure 3.6; others may arise from Current 
h o p  instabilities as it flows to the south and 
passes along the shelfedge (e.g., Niiler 1976). 
Cross-shelf (i.e., on-shore) amplitudes at 
midshelf (mooring D) have been observed to 
be as large as 25 cm/sec. The upper limit of 
speeds in the alongshore direction is rarely 
observed to be greater than approximately 
1-1.25 kn. To be slightly more quantitative, 
one can use the longest available data set at 
midshelf, at mooring D (Figure 3.16) at the 
uppermost current meter. The mean currents 
there are 4 cm/sec to the south, but this value 
is not significantly different from zero. The 
root-mean-squared variability is 12.4 cm/sec 
in the along shelf (N-S) direction. An estimate 
of the mean plus 3 standard deviations (to the 
south) gives a flow of 41 cm/sec. Note that 
these velocities are observed at 17-30m below 
the surface. 

Because the eddy motions are so energetic, 
they contribute a great deal of uncertainty to 
the "mean"velocity to be expected at any 
particular time. As a result, the mean flow 
values are poorly known in the vicinity of the 
long-term moorings from the 1983-1985 
mooring experiment, and scarcely at all 
anywhere else. As an example, suppose we 
wish to "forecast" the flow during aiy specific 
perid. During a threeweek period, we might 
expect currents that appear to be nearly steady 
for the entire time, as a result of unpredictable 
eddy motions; or the flow could be driven by 
wind-induced motions, reversing direction 
during the middle of the period of interest. 
Real flows are usually a combination of all 
these. 

The mooring closest to the Tortugas in 
Figure 3.16 is mooring 6; the instrument there 
(as in all the moorings labeled 1-81 was a 
single current meter placed 1 m above the 
bottom. The currents observed at that location 
are shown as "stick plots" in Figure 3.17. The 
flow rarely exceeds 20 cm/sec. However, a 
speed of that magnitude at only 1 m above the 
bottom is a fairly strong flow. The flow at 
mooring 6 appears to be concentrated in the 
onshore-offshore direction, with almost no 
flow in the direction of the main flow of the 
Limp Current nearby. For completeness, the 
"stickplots" of velocity from moorings 1-8 for 
the full experimentalperiod, together with the 
temperature records are reported below, 
Figures 3.17 and 3.22-26 (from SAIC 1987). 

Water Temperature 

From the satellite IR maps shown in 
preceding sections, we see that the surface 
temperature in the open Gulf reaches the high 
20s (centigrade) in the summer and the lower 
20s in the winter. The coldest kmperatures, 
however, are found near the coast when cold 
winter air cools the shallow water. Figure 
3.18 (Goulet and Haynes 1979) shows the 
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Figure 3.17, Plots of a data segment from moorings 5 and 6 (positions shown in Figure 3.16). 
For each mooring, the tipper trace shows temperature; the lower trace shows stick plots of 
velocity. The sticks point in the direction toward which the current is flowing. The data have 
been filtered with a 40-hour low-pass filter, (The designation ES&E rneans that the moorings 
were installed by Dnvironrnental Science & Engineering, Gainesville, FL) 

temperature around the edge of the Gulf as a 
function of time of year (X axis) and a 
function of position (Y axis). The long-term 
mean is on the left, and the deviations for a 
single year arc an the right, It appcars that the 
monthly value at a single position may depart 
from the long-term mean by as niuch as 5".  

The Key West temperature reaches its 
mean yearly minimum in February (Figure 
3.18). As the monthly dep-ttrres can be 
several degrees, however, it would appear that 
a rninimuni mcan monthly temperature could 
occur in a given year from December through 
March and still be within the statistics shown 
here. 

In recent years, a valuable source of 
krnpemtul-e data has been the Ship of Oppor

tunity program. The cruises between 19233-
1985 have been conveniently compiled by 
Waddel et al. (1986). This was a time of 
very active Ship of Opportunity data acquisi
tion in the Gulf. This report shows XUl' 
sections from various ship tracks, and includcs 
information not only of the type shown in 
Figure 3.17 but also the vertical variation of 
temperature as well. A brief study of this 
report suggests that, first, from the perhaps 
dozer1 sedions that come close to the Ibrh
gas, the kcrnpeiature in the upper layers is 
consistent with the data of Pigurc 3.18; arid 
second, the report (having rnorc than 600 
pages) is not organized so as to allow casy 
extraction of information rdatirig to the 
Tortugas, although a computer sort of the 
original data is possible. 
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WIND STRESS 


Figure 3.19. Monthly mean winds over the Gulf of Mexico. These winds are computed from 
the observed surface pressure data and corrected by coingarison with met buoys (from Rhodes 
el al. 1989). 

Some Relevant Wleteoroloqy and second, the transient frontal systems that 
are more characteristic of higher latitudes. The 

Meteorology of the eastern Gulf of Mexico prevailing winds are shown most clearly by 
is dominated by two large-scale processes: the usual mean monthly maps; a new set of 
first, the prevailing trade winds from the east, improved wind data from Rhodes, Thompson 
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WIND STRESS 
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figure 3.20. Monthly mean winds over the Gulf of Mexico. These winds are computed from 
the observed surface pressure data and corrected by comparison with met buoys (from Rhodes 
et al. 1989). 

and Wallcraft (1989), computed from the 
pressure field, is shown in Figures 3.19-21. 

These figures show the "mean conditions" 
that are typical if one is interested in condi
tions averaged over the passage of many 
frontal systems. Because these winds are based 

on correction factors from the three meteoro
logical buoys in the central Gulf, some aspects 
of the mean winds are significantly different 
from the older wind charts. The curl of the 
wind stress is changed, and the largest changes 
overall are near the Yucatan Peninsula. The 



differences over the west Florida shelf, 
however, are more subtle, and involve slight 
changes of direction from month to month. 

To see the eflects of the passage of frontal 
systems, the most direct manner seems to be 
to examine the wind data directly. Figures 

3.22-26 show plots of the winds observed at 
Key West. Note that in the third panel of 
Figure 3.22 the prevailing winds out of the 
southeast have been plotted in the oceano
graphic convcmjon; that is, the head of the 
arrow is on the x axis. The most noriceable 

Figure 3.211, Monthly mean winds over the Gulf of Mexico. These winds are computed from 
the observed surface pressure data and comcted by comparison with met buoys (from Rhodes 
et al, 1989), 
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Figure 3.22 the prevailing winds out of the field on any given day. 
southeast have been plotted in the oceano- It is fortunate that the Tortugas are close 
graphic convention; that is, the head of the to the weather station at Key West. The winds 
m o w  is On the X =is. The most noticeable and tide data from K~~ West are among the
feature Of these plots at first (Or third) dance best records avblilable. The d a b  conve
is the enormous variability. While the "mean 

winds" may be true, on the average, they are niently available for further calculations, as 

quite unlikely to be representative of the wind necessary. 


~ ~f i g 3.22-26. A 
selection of stick plots 
showing winds at Key 
West, Florida. Because 
of the difference be-
tween data archiving 
conventions between 
meteorologists and 
oceanographers, these 
plots have the opposite 
sign convention from 
the current meter stick 
plots: the wind in these 
figures flies from the 
end of the stick toward 
the plot axis. The pre
vailing winds in July, 
for example, are out of 
the southeast, blowing 
toward the northwest. 
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A selection of stick plots showing winds atFigure 3.26. 
Key West, Florida. Key West, FIurkh. 

3.25. A selection of stick plots showing winds at 
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Hurricanes 

There is a recent comprehensive meteo
rological study of Gulf hurricane data 
sponsored by the Minerals Management 
Service (Ford et al. 1988). Maps are available 
that show all known historical storm tracks for 
storms with winds greater than 34,H and I00 
mph. Most maps show a tdally blaclcened 
Gulf of Mexico; the 100 mph map has some 
white area peeking through. That is, the 
hurricane tracks go everywhere. Calculations 
have been done, and maps plotted, to show the 
percentage likelihood that a storm of’ given 
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strength wil1 pass say within 139 km of a 
chosen point In 100 years. Far the area near 
the Torlugas, these values are roughly 55 
percent for winds over 34 knots, about 30 
percent for winds over 64 knots. 

LonqT‘rrn Sea-Level Rise 

Figure 3.27 shows the mean yearly trend 
of sea level from tide data at Key West since 
1910 (Hicks 1983)-The long-term trend of the 
data is 2.2 +/- 0.2. rnm/yr; 2 mm/yr or 20 
cm/century, If this trend were constant, that 
is 1 m +I- 10 percent in 5 centuries. 

Figwe 3.27, Long-term trend of sea level at Key West (from 
Hicks). The yearly mean data have been smoothed with a low-pass 
filter, and not adjusted to constant atmasphe ric pressure. Note that 
the Y-axis Is in feet; the absolute value, however, is essentially 
arbitrary 

Lucd effects of winker storms on beaches level rise, of course, Is that It happens every-
can be greater, but these would be highly where at middle and lower latitudes. There is 
l o c a l i d ,  The importance of long-term sea- nothing anomalous at the Key West tide 
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gauge; the trend seen there is completely 
consistent with the trend observed across the 
southwestern US. 

It would be a gross mistake, to extrapolate 
the observed trend over 70 years to time scales 
longer than a century. We know that the 
observed rise of sea level is partly the result 
of local tectonics, and partly the result of 
continuing response of the mantle from the last 
ice age. There are a few tide gauge stations 
that have records going back into the late 
1800s. Observations from those few stations 
(Sturges 1987)suggest that the long-term trend 
from glacial unloading, about 12 cmkentury, 
is the only clear fixture; the rest--including the 
apparent trend shown in the Key West data 
since 1910--may be related to large scale, 
time-dependent variability rather than to a 
reliable long-term trend. 

Discussion 


It is possible to make a few random 
speculations in answer to the question, "is 
there anything unusual about the Dry Tortugas 
that would make this area the likely site of a 
high proportion of shipwrecks?" There are, 
indeed, several anomalous combinations of 
ocean currents and winds. While plausibility 

and causality are sometimes handmaidens, the 
prudent reader will remember that the 
operative word here is speculative. 

The Tortugas lie in the transition zone 
between the fkirly steady trade winds and the 
irregular meteorology of frontal passes 
characteristic of higher latitudes. Such a 
transition could catch an unsuspecting mariner 
by surprise. 

The prevailing winds at these latitudes are 
out of the east. In surprising contrast, the 
b o p  Current flows out of the west, past the 
Tortugas. This is a most unusual current struc
ture. Away from land boundaries, both the 
Gulf Stream and the North Equatorial Currents 
tend to flow with the wind. 

To make a passage from the northern Gulf 
around the tip of the Florida peninsular, it 
might seem possible, if the charts were poor, 
merely to skirt the edge of the keys, such as 
Key West. That is, if a ship travelling to the 
east had unexpectedly been carried to the north 
by the Loop Current, a captain without 
sufficient knowledge might try to sail directly 
toward Key West without making his course 
adequate to miss the Tortugas. 

And, finaIly, Murphy's law of fluid 
similarity: low-lying islands move into the 
path of ships like trees attract kites. 
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CHAPTER 1V 

Relationship of Dry Tortugas Natural Resources to 
Submerged Archeological Sites 

James T.?“llmant 

The Dry Tortugas are of keen interest to 
archeologists because their geographical 
location and natural features have made them 
the focus of much human activity since their 
discovery. This activity has left a rich deposit 
of archeological remains on land and underwa
ter. The small island group and surrounding
coral reef formations, first named ”Las 
Tortugas” by Ponce de LRon in 1513, served 
as a key Gulf of Mexico miIitary defense post 
during the following four centuries. The 
Tortugas reef formations have always provided 
protected anchorage for vessels plying the 
Florida Straits, fishing the productive shelf 
waters, or caught in tropical storms. Today 
the Dry Tortugas are used extensively by 
recreational boaters on short-term outings 
from the mainland or Florida Keys, and those 
travelling to and from the Yucatan Peninsula. 

Sincethe early nineteenth century, the Dry 
Tortugas have been recognized for their 
magnificent natural resources including 
tropical coral reef formations, sea-grass beds, 
fisheries and pelagic bird nesting. The Dry 
Tortugas became a national bird sanctuary in 
1918 after discovery of significant pelagic bird 
nesting areas there. A presidential order in 
1935 proclaimed the Dry Tortugas a national 
monument to protect its historic and natural 
resources. 

Because of their location on the edge of 
the Florida Straits, the Tortugas have been the 
site of numerous maritime casualties from 
passing vessels and thoseusing localresources. 
Despite modern navigational aids, such as the 
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Loggerhead Key Lighthouse established in the 
1850s and LORAN, wrecks and groundings 
continue within the monument. Some recent 
mishaps include sinking of the 45-ft vessel 
CAPTAIN BLEIGH east of East Key in April 
1990 and grounding of the 475-ft M V  
MAW0 VETRANIC on Pulaski Shoal in 
November 1989. 

This chapter presents the history of natural 
science research in the Dry Tortugas, 
describes the area’s natural resources and 
discusses their relationship with submerged 
cultural resources and the role of biological 
assessments in archeological site evaluation. 

HISTORY OF NATURAL 
RESOURCE STUDIES 

Early Dry Tortugas scientific expeditions 
include visits by Louis and Alexander Agassiz 
during 1850 and 1851, the research vessels 
BIBB in 1869, BLAKE in 1877and 1878, and 
ALBATROSS in 1885 and 1886. The 
University of Iowa sponsored the C.C. Nutting 
expedition of 1893. The Agassizs published 
severalpapers (1852,1869,1880,1883,1885, 
1888) containing information acquired during 
Dry Tortugas visits, including a detailed map 
of the islands and benthic marine communities 
(A. Agassiz 1882). 

In 1902, the Brooklyn Institute of Arts and 
Sciences sent an expedition under the direction 
of A.G. Mayer 80 the Dry Tbrtugas (Mayer 
1902). Mayer recommended that a permanent 
marine research station be established at the 



Tortugas. In 1904, the Canegie Institution 
built a laboratory on Loggerhead Keyy and 
A.G. Mayer became its dirwbr, During the 
next forty years, many of the world’s leading 
tropical marine and coral reef scientists studied 
at the Tortogas Laboratory, Their work, 
constituting some of the most noteworthy on 
reef geology and biology, include classic 
studies of marine algae (Thylor 1928),sponges 
(dehubenfels 19J6), corals (Mayer 1914; 
Wells 1932; Yonge 1935a, 1935b; C a y  1914, 
1918a, 1918b), fishes (Longley and 
Wildebrand 1941) and reef development 
(Vaughan 1910, 1914). A fire destroyed) the 
Tbrtugas Labomtory in 1937. All that remains 
Way on Loggerhead Key is a sbne memorial 
to A.G. Mayer, a small boat house and 
foundation ruins. 

Between 1932 and 1977, only one publi
cation about the Dry Turktrgas marine 
resources appeared in the scientific literature 
(Brooks 1962). However, in the early 11960s 
a group of ornithologists, headed by Dr. 
WrllZam Robertson of the Natiorial Wlr: 
Service (NPS), began a long-term study of 
smty and noddy tern nesting on Bush Key 
This study, involving annual tagging and 
monitoring of nesting birds, has resulted in 
numerous publications over the last 30 years 
that have been s u m m a r i d  by Robertson 
(1964). 

In 1975, WPS initiated the Tortugas Reef 
Atoll Continuing lhnsect Studies (TRACE), 
whose objective w a s  tu develop a bench-mark 
marina-resource description af Fort Jeiferson 
National Monument using maderii techniques 
of in situ submarine habitat observation and 
mrnpling (Davis 1983, Basic TlrBnCE data 
combined with those of the Carnegie hbara
tory studies will be important todefining and 
evaluating long-term change..During 1975and 
1976, cooperative studies were made by 
investigators from the 5:mittisonran Insiitution 
(IFoxt Pierce Bureau), Harbor Branch Founda
tion, US Geological Survey, US National Yarlc 

Service, Florida Department of Naturd 
Resources Bureau of Marine Research, 
‘University af Michigan and ‘University of 
Texas. Contributions from this program 
include reports on reef geology (Shim et aL 
1977; Walley 1979), fish assemblages 
(‘ilmmpson and Schmidt 1977; Jones and 
Thompson 1978), coral community structure 
at Bird Key l h f  (Yap 1987) and a benthic 
community map showing the coral reef, sea 
grass and sediment distribution over the entire 
area (Davis 1979b). Davis later (1982) 
compared his map with A. Agassizk of 1882. 
An example of the long-krm Irnporhnce of 
the TlXACl3 studies is Dustan’s (1985) 
comparison of Carysfort Reef off Key Largo 
with Long Key R e f  (Bird Key Reef) at the 
Dry Tortugas. 

Sirice the initial T R A C E  work, the WPS 
In cooperation with other ageocies and 
uriiversities has periodically conducted 
additional ‘I‘brtugasbiological assessments and 
reef community dmumentation. Most signifi
cant among these is a 1976 assessment of reef 
fish assemblages, a 1977 sponge survey, 
documentation of a massive shallow water 
coral kill by an extreme cold front in 1977and 
sampling of coral and reef fish communities 
during 1989 and 1990 (NPS unpublished data, 
on file South Florida Research Center). 

The Dry ‘lbriugas are located In the 
eastern Gulf of Mexico approximately 117k m  
west of Key West, Florida (bounded by 
coordinates 2493’ - 24*44’ M and 82%’ -

82’58’ W)” The Tortugas are an elliptical, 
atolj-like, coral reef formation, approximately 
27 km iong and 12 kin wide with a souttwest
northeast axle (NOAA-NOS Chart 11438) (see 
Figure 1.1)- Three major bank reef systerns, 
Puhski Shod b the northeast, Loggerhead 
Shoal to the west, and h n g  Key/Bird Key 
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,Shoal to the southeast, comprise the atoll’s 
outer extent. These reefs are separated by 10-
20-m-deep channels on the northwest, 
southwest, and southeast. Thebanb surround 
a 12-33-m-deep lagoon containing numerous 
patch reefs and shoals. Water depth over the 
bank reefs is 2-3 m, while depths immediately 
adjacent to the Dry Tortugas reefs iange from 
11-29 m. 

Islands 

The Dry Tbrtugas contained eleven islands 
when originally mapped and reported. These 
included Loggerhead Key, Sandy Key, Bird 
Key, Garden Key (site of Fort Jefferson),
Bush Key, Long Key,Hospital Gy, Middle 
Key, North Key, Southwest Key and East Key 
(Robertson 19a). By the time the Carnegie 
Laboratory was established in the early 19OOs, 
there were only eight major keys in existence 
with North, Sandy and Southwest Keys sub-
merged. Following denudation by hurricanes 
in 1910 and 1919, Bird Key washed away in 
the 11930s (Robertson 1964). When Davis 
mapped the Tortugas in 1976, he reported 
only the seven remaining islands, although the 
total land area within these islands roughly 
approximated the total land area reported by 
A. Agassiz in 1882 (Davis 1982). Davis 
observed that Middle Key was f q u e n t l y  
awash, and Hospital Key occasionally 
submerged on spring tides during the 1970s. 
Since 1986, Bird Key reef has accretecl 
sediment, and it is now above sea level 
continuously, although no vegetation has 
developed on the island. Loose calcareous 
sands resting on Pleistocene reef formations 
compI-ise all Dry Tortugas islands (Halley 
1979, see Chapter II). 

Geolonv 

Although the Dry Tortugas resemble an 
atoll, they are not in Darwin’s classic Indo-

Pacific definition (1842). Pacific atolls 
developed through volcanic land mass 
subsidence, whereas the Dry Tortugas reef 
formations sit atop an ancient reef formation 
(Key Largo Limestone) of Pleistocene origin 
that once extended from Soldier Key (near 
Miami) to the Tortugas (Hoffmeister 1974; 
Shinn et al. 1977). 

Shinn et al. (1977) reprted on several 
cores obtained by drilling through the present 
(Holocene) reefs at the Dry Tortugas. Five 
cores were drilled in a transect across Bird 
Key Reef (Long Key Reef)and other cores 
were obtained from Pulaski Reef,Loggerhead 
Key and at a site north of Fort Jefferson near 
the center of the atoll. The thickest reef 
section encountered was on Bird Key Reef 
where reef crest Holocene accumulations 
exceeded 13 m thick. Near the present reef 
base in 24 rn of water, Holocene deposits are 
only 8 m thick. The underlying Pleistocene 
bedrock matched the Key Largo limestone 
formation farther north along the Florida Keys 
and contained the Same coral huna as the 
present Holocene reefs (Shinn et al. 1977). 
This observation prompted Shinn et al.’s 
conclusion that the Tortugas reefs have been 
built upon an atoll-like Pleistocene reef 
formation similarly shaped as the present reef. 
With the Holocene transgression, corals 
became established on and around the 
topographic rim and continued keeping pace 
with rising sea level during the past 10,OOO 
years. 

One of the Tortugas corings most signifi
cant findings was absence of the coral 
Acropora palmata, long considered the major 
Caribbean Holocene reef-builder (Shinn et al. 
1977). Although three small living colonies of 
this coraloccur om the south side of the 2 m 
channel across Bird Key Reef into Garden Key 
near the northern end of that reef, no A. 
palmuta was found in the cores or in coral 
rubble comprising the reefcrest and flat. A. 
palmata presence on other Florida and 
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Caribbean reefs perhaps has enabled those 
reefs to keep pace with rising sea level. 

An unusual coral rubble and carbonate 
sand abundance within the first 5 nr beneath 
the reef crest on Bird Key Reef indicakd b 
Shim et idII.(1977) that the lbrtugas r e f  did 
not grow upward in the manner traditionally 
ascribed b reef growth, but rather as a 
mechanical accumulation. Perhaps a n d  and 
rubble accumulation at the reef crest, probably 
during hurricanes, is responsible f i r  the reef's 
ability to keep pace with sea-level rise despite 
absence of A. palma& (Shim et al. 1977). 
Similar situations are likely to occur on the 
other major Tortugas reef banks. This unusual 
unconsolidated sediment accumulation within 
a rapidly growing (expanding) reef syskm 
may be a major formation process that covers 
and encases historical artihcts at Tortugas 
shipwreck siks, 

Davis' (1979) detailed benthic community 
map and his later descriptions (1982) provide 
a g o d  indication of the present Dry Torlugas 
natural marine resources. Davis (1982) 
reported that, in 1976 "living" card reef 
wcupiecX less than 4 percent of the bottoni 
above the 10-fathom (18 m) depth at the Ury 
lbriugas. Included in his living coral-reef 
classification were stony (Scleractinian) coral-
dominated areas of the three major banla, 
larger staghorn areas such as those found west 
of Loggerhead Key and large coral-head 
buttresses (patch reefs) wcurring within the 
lagoon and adjacent the major bank-reef 
systems. The most extensive reef type at that 
time was the staghorn coral (A cervicmiix) 
reefs that accounted for about 55 percent of 
scleractinian coral cover, Nearly half this reef 
type was concentrated in a single 220-ha reef 
on norihwest Loggerhead Shoal at 6-14 m 
depths In an area of strong northeast-southwest 
tidal currents pq~ndicularto ridges of this 

coral. J a p  (1987)described cord cover within 
the rugged I deeper spur-and-groove habitat of 
Bird Key Reef, which matches Davis' (1982) 
"s~sny-coddonrirratd" mne. Within this 
mne, Wlorm.silau apmularis, Siikrwtrecl 
siderea and M.C ~ W ~ U I S Qdominate. 

In shallower water between thhe deeper 
stony-cod zone and lagoonal grass beds, the 
major Tortugas banks and shoals 'lbrtugas are 
dominated by a hard-buttoom community of sea 
fms, plumes, and whips (acta\comls)occurring 
on exposed limestone. The numerous shallow 
patch reefs within the lagoon are dsrr hopped 
by w ~ o r d - d m i n a t dgrowth. Davis esti
mated that approximately 17.4 percent of the 
Dry Tortugas w a s  occupied by hard-bottom 
wtcrcoml communities in 1976 Small and 
low-profile stmy corals common within this 
zone include Diploria clivosa, Siderutred 
d i u n s ,  Millepora dcicorriis2 FWio jiiigurri 
and hi-iiies uxtreuide,~(Yap 1987). 

On the shallowest partions of the major 
banks' southeastern sides, Davis reported 
finding small, partially Intertidal algal-
dominated communities, Fleshy algae of the 
genera Luureric'io, Dictyula, $%tgassumj 
Rxhu and Zwmiu, .and calcareous green 
algae such as Hdirriedu, Avruinvillea, 
&fiicih.s and Udiuu were the dominate 
s p i e s .  A narrowyintertidal coral-rubbleridge 
extending south-southwest of Long Key was 
dominated by the crustose coralline algaey 
Gortioliifm spp. and included in Davis' 
"Algal Community" classification. Overall, 
Davis' algal communities occupied less than 
I percent of thhe total benthic area. 

rIkopical coral-reef benthic algae can be 
categorid into four majar groups: cruslase 
coralline algae that encrust coral, reef rack 
and other limestone skeletal material; 
iitilanrenbus and fleshy algae, which occur as 
sparse vegetation and dense vegetation; algae 
on unconsolidated sediments, which are erect 
macro-algae of the order S ~ h o m d e ~and mats 
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of blue-green algae; and excavating or boring 
algae (Humm 1984). 

The crustose coralline algae, blue-green 
mats and boring algae ate of primary archeo
logical interest. Crustose coralline algae form 
thin or massive crust, with or without erect 
branches, and are calcified throughout. When 
living, they are usually a red shade in low 
light, but may be yellow-brown in surface 
light. Dead,they are chalk-white, but soon 
become greenish as a result of establishment 
of limestone-boring green and blue-green algae 
that lend color to the outer 5 mm of skeleton 
(Humm 1984). The mat-forming blue-green 
algae community is composed primarily of 
filamentous species that play a significant role 
in trappingand binding fine sediments. Among 
the least conspicuous algae are those possess
h g  the ability to bore into limestone by 
dissolving it as they grow. ?b the unaided 
eye, they are visible as a greenish tinge or 
discoloration at the supface of dead coral, 
mollusk shells, or other limestone material 
(Humm 1984). Boring algae belong to three 
taxonomic groups: most are blue-green 
(Cyanobacteria), some are green (Chlom
phyta), and the remaining are Xanthophyta (no 
common name). 

Sea grasses, occupying nearly 30 percent 
of the bottom in 1976, occur primarily within 
the lagoond area surrounded by the banks 
(Davis 1982).The sea-grass commuriityranges 
from barely subtidal on Bird Key ( Img Key) 
Bank to depths of 15 m in the northeastern 
lagoon. Sea grasses occur on sediments 
ranging from fine sands in the deeper areas to 
coarse sand and Porities coral rubble on 
shallow fiats. 

Sea-grassbeds adjacent to coral reefs often 
provide a foraging area for resident reef fish 
and macro-invertebrates whose grazing 
reduces blade density adjacent to the reef. 
From the air, there often will be a halo 
appearance around or adjacent to a reef. This 
Same phenomenon can occur around sub-

merged cultural resources that provide 
structure and relief to an otherwise flat sea-
grass surfhce, which attracts a concentration 
of reef organisms that feed on the surrounding 
sea grass. Sea grasses typically grow in an 
dligotrophic (nutrient limited) system and 
respond to increased nutrient availability by 
increased productivity and plant vigor. Often 
shipwrecks will provide a source of slow 
nutrient input as the wreclage ages and 
deteriorates, consequently here may be an 
area of increased sea-grass blade density 
and/or plant height over the wreck site. Again, 
this sea-grass bed anomaly can often be 
detected from aerial observation. 

Bare sand and rubble areas occupied nearly 
half the seabed above the 10-kthom isobath 
at the Dry lbrtugas in 1976 (Davis 1982). 
Channel bottoms and aprons at outer reef 
bases are bare sand without conspicuous 
vegetation or coral growth. Davis (1982) 
reported that come sand and c o d  rubble, 
stretching southwestto northeast, separatedthe 
staghorn coral reef from the shallower hard-
bottom octocoral community and coral-head 
buttresses west of Loggerhead Key. Davis 
believed this zone was the result of occasion-
ally severe winter-storm generated surf that he 
observed breaking over the staghorn reef onto 
the ocbcoral zone. He cited large overturned 
Diploria and Sidemstrea cord heads as 
evidence of extreme winter storm and 
hurricane wave energy impinging on that area 
of usually quiet waters, 

Sponges are an important coral-reef 
benthic hunal component that often play a 
major rolein encrustation, and/ordeterioration 
of shipwrecks and artifacts. Although not 
usually dominant, sponges are common in 
most reef zones and can be especially 
abundant in certain situations. Benthic fauna 
substrate analysis on selected upper Florida 
Keys patch reefs indicated a sponge compo
nent ranging from 1.2 percent to 9.2 percent 
of thesurfacearea sampled (Jaap and Wheaton 
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1977). A HPS: Dry Tortugas sponge survey 
found a total of 85 sponge species, not 
including microscopic or boring species within 
the family Clioni'ut, (Schmahl 19S4), 

Of all Dry Tortugas benthic communities, 
those on hard bottoms in depths less than 4 m 
are probably of most Interest to archeologists 
because shipwrecks and historical artifacts are 
most likely to be found in ur close to these 
locations. The primary community wcupy ing 
this mne is the octocoml-dominated shoals, 
although some major isolated coral buttresses 
also occur in shallow water. 

Fish and Invertebrate Fauna 

C o d  refs  have a higher overall density 
of living organisms per square-meter-of-
surface-area than any other habitat; it would 
not be possible tu describe here the extensive 
multitude of marine macro-invertebrates and 
fish species occurring on 'lbrtugas refs. 
However, some of the more common macro-
invertebrates likely to be seen around sub-
merged Xortugas sites include various 
polycheate worms, spiny lobster (&nuZi'ir.ux 
argw) and other decapod crustaceans, 
echinoderms (sea urchins, sea stars and brittle 
stars)I tunicaks md nurnerous mollusk 
species, 

Longley and Hildebrand (1941) provided 
a systematic account of all fishes they captured 
or observed during 25 years of Tortugas 
investigations. They listed 442 s p i e s ,  of 
which 300 were closely associated with coral 
reefs. Species diversity within s n d I  coral reef 
areas can be extremely high. Bohnack (1975)) 
recorded a mean number of species ranging 
from 10-23on isolated natural coral heads less 
than 330 x 210 x 150 cm In size oft'Uig Pine 
Key, Florida. During recent Toriugas 
surveys, Tilrnant and Kemmel (1990) recorded 
avenges rangirig from 43-70 fish species 
visible within a 5 m radius of an observer 
sitting at randomly selected reef f ir a 15 

minute period. Relatively high species 
diversity can be expected on Tortugas 
archeological sibs. A few species most lilxely 
tobe seen because they are extremely common 
or are aften attracted to artificial structures 
are: Gray (Mangrove) Snapper (Lutjllriux 
grisew); White Grunt (fIuemidon p1umier.i)I 

Bluestripe Grunt (Elvsclurla~),and Tomkite 
(H. aumlir~aium);Ocean Surgeon ( A u a n h 
r u  Ircrhiunw) and Blue Tang (A. meruleus); 
Slippery Dick Wmsse (Iluiichmrtx Irivillutus), 
Clown wrasse (fL mcrcdipr'nno) Bluehead 
Wrasse (TLlalussstwriahijhcr'ul'urri); Threespot 
(Stegusliespluuri~roris)and Bicoldr Damselfish 
(S. pur-til'u~');and StoplightParrotfish (Spuriso
r m  viridc)I 

There is at last one species of reef fish 
that seem b occur frequently un shipwreck 
sites but that the author has seldom observed 
elsewhere on Florida reefs. This is the 

.Cottonwick (r-rckemuluri melunu~um) This 
species has been observed on several early 
shipwrecks in biscayne National Park, but w a s  
not recordd during five years of sampling 
surveys on nearby patch reefs. There is no 
explanation for this species' affinity for 
shipwrecks. 

Gomrnunitv and Reef Stabilit-v 

Coral reef ecrrsystems are among the 
earth's oldest and most compkx living 
systems. Overall, most coral reef accretion 
rates are extremely slow, and reefs require a 
long geologic period tn develop significant 
structure (Shim et al. 1977). Because of these 
characteristics, the coral reef mo~ysternIs 
geologically stable. However, from a commu
nity cornpsilion standpoint, new evidence 
reveals coral reefs are a highly dynamic, often 
perturbed system that can vary dmnatical1y in 
dominant species and functional processes over 
relatively short time periods (Connell 1978). 
Environmental perturbations that may be 
responsible for such changes include 
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hurricanes, unstable substrate, temperature 
changes, water mass movement, turbidity and 
human influences. The coral reef's complexity 
reflects both perturbation frequency and 
geological stability (Connell 1978). 

Within the Dry Tortugas, species composi
tion of live reef-building corals has changed 
dramatically during several periods. Perhaps 
the earliest recorded natural reef perturbation 
in Florida was the 1878 "black-water" 
phenomenon that caused massive fish kills and 
extirpated extensive coral fields from shallow 
flats at the Dry Tortugas. According to the 
original Tortugas supply vessel ACTIVA's 
log, the water was "very dark, like cypress 
miter'' (fieinsteinet al. 1955). The black water 
was believed to have been caused by an 
unusually large fresh water surface runoff 
from the Everglades (Mayer 1902; Jaap 1987). 
Mayer (1902) reported that species of 
Madrepora (Acropora)were nearly eliminated 
from the Dry Tortugas reefs during the black-
water event. 

Some indication of coral reef community 
alterationscan be seen by comparing historical 
reef studies. When Agassiz (1883) mapped the 
Tortugas benthic communities in 1881, he 
recorded Elkhorn coral (Acroporapalmatu) as 
the dominant coral along a major portion of 
the Long Reef crest (Bird Key Reef). 
However, by 1932 when Taylor and Wells 
were working at the Tortugas, A .  pnlmta was 
found only along the seaward edge of the Bird 
Key Reef rampart and the seaward end of the 
Five-Faot Channel in depths of 2.4-4.0 m 
(Jaap 1987). These colonies were ~eportedas 
flourishing, with some of them as much as 8 
ft high and 15 ft across. All that remained of 
this dominant cord by the timeDavis mapped 
the Tortugas in 1976 were two small patches 
less than 600 sq m near the Five-Foot Channel 
on the northern end of Bird Key Reef (Davis 
1982). 

When Davis mapped the Dry Tortugas, 
there were extensive shallow water staghorn 

coral (Acropora cervicomis) stands in the 
Tortugas. The most extensive w a s  the 
"staghorn ref"  on the northwest side of 
Loggerhead Bank. Davis (1977) reported a 
concern about anchor damage within these 
massive staghorn reefs. When Agassiz 
constructed his map, he showed only linear 
ridges of gorgonian-dominated rubble within 
Davis' staghorn reef zone. In late January 
1977, an extreme cold front passed through 
south Florida killing between 90-95 percent of 
the A. cervicomis within the Tortugas (Davis 
1982, Tilrnant unpublished data). Today 
(1990), there is once again only gorgonian
dominated rubble within Davis' northwest 
Loggerhead Key staghorn reef zone. 

While Davis (1982) found several 
significant changes in coral distributions and 
community composition between his map and 
the detailed map of Agassiz (1883), the total 
area percentage covered by coral reef 
community (both stony corals and gorgonian 
dominated hard bottom) and the general reef 
formation distribution had not changed signifi
cantly. This, dong with the geological 
investigations that have been done at the 
Tortugas, suggests that there is indeed 
geological stability in the Tortugas Reef 
formations, although the biological communi
ties may be rather dynamic. 

Davis (1982) concluded that Dry Tortugas 
reef form and structure have been determined 
by prevailing physical environmental condi
tions. Major bank shapes, which form the 
atoll-likeDry Tortugas morphology, have been 
determined by prevailing westerly currents. 
Bank reefs on the southeastern, windwad reef 
side complex reflect the moderate wave energy 
generated by mild summer trade winds, while 
massive coral buttresses and hard-bottom 
octocoral areas dong the northern rim appear 
to reflect regular high-energy winter storms 
(Shinn 1977; Davis 1982). 
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Growth Rates of the Reef and 
Its Prominent Srrecies 

Two aspects of coral-reef growth are of 
imprtance to underwater archeological 
irrvestigations. These are the overall growth 
rate of the reef formation (net sedimentation 
rates occurring at the reef surface) and growth 
rate of individual encrusting; organisms on 
exposed artifactsv 

Rate of Reef Formation 

Coral reef development progresses through 
the integration of biological, chenrical and 
physical precesses (hap 1984). Annual 
skeletal calcium carbonate accretion in the 
more massive corals: form the reef% skelebun 
and structural integrity. Dominant 'Iirtugas 
reef-building corals are those of the genera 
MonL'ustrueu, raiproriu and SidetZW'3rza. 

However, smn after thhe first coral and 
algal colonies settle and start to grow, skeletal 
breakdown by biological and physical agents 
begins producing sediments that also bccome 
part of the r e f .  Piner sediments filter into 
voids between c o r d s  and into barings in the 
reef; coarser fractionsfill the interstitial spaces 
within the reef framework, Carbonate ref-
tract sediments die predominately dgal and 

cord skeletal material (Ginsburg 1956)I 
Sedimentary material becomes incorporated 
into the reef framework through binding t~ the 
platform by crustose cordhe algae and 
through thhe in situ gmchernical cementation 
by high magnesium calcite cements, Ginsburg 
and Schrder (1973), among others? have 
provided detailed accounts of the coral-reef 
marine cementation process. 

Reef accretbn rakes based on south Florida 
carbon-dated borings (Xible 4.1) have ranged 
from 0.65-8.5 m/1,000 yr (Shinrr et dII.1977, 
19$1; Shim 1980). At these rates, shipwrecks 
settling to the reef surface in the late 1600s 
may be incorporated into the reef and as much 
as 2.5 m below the reef surface. 

hose  carbonate!sediments?picked off the 
reef by storm surges, and sediments produced 
by calcarious algae within the grass beds 
surrounding the reef are deposited in depres
sions, behind reef barriers and in deeper 
water. Sandy-sediment accumulation rates 
behind L a x  Key Reef off the Florida Keys 
were recently measured at 2-0 rn/1,000 yr 
(Lidz et al. 1985)" However, unconsolidated 
sediments within such areas are subject to 
continual shifting and movement, often 
covering and exposing hard substrate and 
artifacts laying upon them. 

'hbk 4 L  Age and growth rate of recent Florida reefs (Shinn et al. 1977; Shinn 1980)* 

Base Age (YBP) 
(with confidence limiL,l 

5,630 +/- 120 
5,250 +/- 85 
5,950 +/- I00 
7,160 +/- &5 
6,580 +/- 90 
6,017 +/- 90 

Accretion Growth Rate 
m Iml1.Oy) 

5.0 0.65 
7"3 0.86-4+85 
9 3  6-8 

4.4-8.2 1.14 
7.3 1.12 
13.7 x " 36-4.85 

* As presented in Jaap (1984). 
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Growth of Reef Organisms 

A second aspect of coral reef development 
of archeological importanceis the growth rate 
of individual coral s p i e s  or other common 
marine organisms that typically colonize 
exposed artifacts and ocean floor surf$ces. 
IndividuaI coral species' growth rates have 
been investigated by means of marker dyes 
and analysis of seasonal variations in skeletal 
makerial density. 

Sderactinian (stony) coral taxa found 
within Florida waters vary widely in growth 
rates depending on location, exposufe, depth 
and other factors. Rates ranging from 0.3-3.7 
cm/yr have been reported (Hudson et al. 1989; 
Hudson 1981; Glynn 1973). OcfocoruZZa(soft 
corals) growth rates have been much less 
studied. Highsmith (1979) reported growth 
rates of 3-5 crnlyear for sea plumes of the 
genera Gorgonia. 

Sponges and algae are two other common 
colonizers on exposed artifacts and substrate. 
Uncalcified filamentous and fleshy algae 
typically occur in dense abundance, but are 
not good indicators of age or duration of sub
strate exposure because of grazing impact. 
Often these algae will develop in cropped 
forms 1-2 mm high on a seasonal or intermit-
tent basis. The most distinctive and character
istic algal group inhabiting exposed artihcts 
will usually be the crust-forming coralline 
algae. CoIonization, succession and growth 
rate of tropical crustose coralline algae were 
unknown until Adey and Vassar (1975) 
reported that crust margins grew 1-2 mm/mo, 
and accretion rates were 1-5mm/yr for Virgin 
Island plants. 

Although sponges will commonly be one of 
the most abundant reef organisms found colo
nizing exposed submerged artifacts, little 
information is available on their ecology or 
life histories. WrtualIy all algae research has 
focused on taxonomy. Common Florida Keys 
reef-sponge growth rates have not been 

reported. It is suspected that growth rates 
probably wry greatly because pumping activ
ity and respiration of these filter feeders are 
known to vary with sediment conditions and 
light availability (Reiswig 1974; Gerrodette 
and Flechsig 1979). 

BIOLOGICAL INFLUENCES ON 
SUBMERGED CULTURAL RESOURCES 

Encrustation 

On healthy, actively growing coral reefs, 
suitable substrate upon which larval organisms 
can settle become established, and growing 
morn is at a premium, Newly submerged ship-
wrecks or artifacts provide a substrate that is 
usually rapidly colonized by the abundant 
planktonic larvae needing settling space in a 
coral reef community. Following the ground
ing of the M/V MAVRO VETRANIC on 
Pulaski Reef at the Dry Tortugas in November 
1989, filamentous green algae had colonized 
the newly exposed carbonate substrate to a 
visible green "turf' within a few weeks. 

Usually, filamentous algae are first to 
invade any new available substrate. In studies 
using clear, artificial substrates, colonizers 
were principally filamentous brown and green 
algae of the genera Gri$ordia, Cladophoru 
and Enteroinorpha during the first 6-8 weeks 
(Wanders 19771, After 10-15 weeks, these 
were replaced by larger filamentous and 
parenchymatous species. Within six months, 
calcarious algae are likely to appear. Calcari
ous dgae heavily encrusted research study-plot 
markers placed on the Tortugas reef within a 
year. Eatophom is usually one of the most 
prominent calcarious genera to first encrust 
foreign objects introduced into the marine 
environment. 

Significant coral reef algae biological 
controls are competition for space with other 
epibenthic sessile organisms and the grazing 
impact of herbivorous fish and invertebrates. 
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On recently exposed substrates, benthic algae 
may be the first colonizers, but under normal 
grazing pressure, they are usually replaced by 
sponges, tunicates, corals and bryumans over 
a longer period of time. 

Most e x p s d  submerged artifidacts found 
within Fort Jefferson National Monument will 
have had a long history of colonization and 
may be supporting a relatively well-developed 
coral-reef community. Davis (see Chapter XX) 
reports observing 14 of the 50 corals lrrrown 
to occur in the Ilbrtugas on the Windjanrmer 
wreck (FOJE 003) within the monument. This 
site also has an abnormal concentration o� 
predators and g m r s  because of increased 
substrate availabi1ity. 

Typically, artifacts will be suppiing well-
developed communities dominated by organ-
isms of the phylum Cnidurju, which includes 
jellyfish, sea anenranes, corals a i d  
hydromars, An ofkn donrinant substrate 
colonizer is the hydrwman Millepom or fire 
coral. Fire corals are quite corninon through-
out the western Atlantic tropical reef areas and 
occur in two main growth forms: hi"ralcicor
nis, a dighie branching form, and M. 
cowpiarm&, a truncated-blade form. Both are 
aggressive encrusting organisms that may 
mpidly encase exposed artifacts or exposed 
shipwreck surface areas. Scientific IUiflepoia 
growth-rate studies are lacking, but after 
settlement, annual rates may be as high as 10 
cm (hap 1984). 

Bouirrq 

W h y  marine organisms colonizing newly 
submerged and exposed substrate have the 
capability to bore into soft or calcarious 
substrate, these include marine worms, 
sponges, algae and hydrumans. These 
organisnrs can often cause extensive damage 
to exposed artifacts. Among the least conspic
uous and most often overlooked are boring 
algae. Boring algae belong b three taxonomic 

groups: rnost are blue-green (C'yanobt~ieria)~ 
some are green (Chlomphyta)yand some are 
Xckriihuphp (Bumm 1984). 

Sponges are a major force in the coral reef 
'trioerosional process (Goreau and Hartman 
1963; RutAer 1973, and they may play a 
significant role in attacking exposed organic 
subsbates on shipwrecks or other artifacts* 
The boring sponges are classed nrostly in the 
family Clionidae (genus; Clionu))I but species 
of the Ardocidm (Siphorrodictyou) and the 
Spriastrellidm (Sphcciosporigirr, Ar i th ig 
unelh) also excavate coral limestone slcelehons 
(Schmahl 1984)I 

It is iinporhnt to conduct biological assess
ments and subsequent submerged cultural 
resource site monitoring for several purposes. 
Once a site is discovered, a detailed biological 
assessment may be able to greatly assist in 
dating artifacts and determining time of 
deposition. Irr addition, an assessment may be 
important to determine what impact the 
cultural resource Is having un adjacent 
communities; determine pokniial impact to 
natural resources if the cultural site was to be 
excavated, recovered, ilrovecl or preserved in 
xitu; or to determine if the cultural resource 
is being further exposed or encased within 
sediment or reef structure due to storm events 
or reef surface structural changes. 

Investigation af biological,hydrological and 
sedimentary characteristics of a historic 
shipwreck in the Biscayne NP Legare 
hchurdge is rn exainyle of the value uf 
environnienlnl assessments ~lllmantet al. 
1982). Shipwreck arid artifact analysis 
revealed the wreck w a s  an eighteenth-century 
warship of considerable historical imporhce. 



Archeologists evaluating the site during the 
first few months after its dimvery believed 
the area was being threatened by continued 
erosion, further exposing the wreck to human 
disturbance and destruction by natural forces. 
A commercial treasure hunter’s illegal 
excavations prior to N P S  control seemed to be 
causing erosion. A detailed biological 
description, and sedimentological and 
hydrological characterization of the site was 
necessary to evaluate management options of 
salvage, recovery of surface artifacts or in situ 
preservation. 

Physical and biological datagathered during 
a three-month sampling period clearly showed 
a net sediment loss of 2.1 cm during the study 
period. However, close inspection along 
artifact-sediment interfaces did not support 
high rates of continuous sediment loss over 
long periods. All exposed material was either 
heavily colonized with algae, sponges, 
tunicates, bryomans and other encrusting 
organisms, or in the case of wooden beams, 
highly infiltrated with teredo worms and other 
boring organisms. A star coral (Mdrucias 
madracias) exceeding 19 cm in diameter ms 
noted on an exposed cannon. Another star 
coral (Rviacflagnum)4 crn in diameter w a s  
observed only 3 cm from the sediment 
surface. Although these species’ growth rates 
have not been reported, similar species 
(Fbrities, Favia and Montastrea) grow 
anywhere from 0.63-3.70cm/yr (Glynn 1973; 
Hudson 1981). Sea plumes (knawn to grow 
between 3-5 cm/yr) up to 50 cm in height also 
were found on exposed artifacts. Other corals 
on exposed artifacts included an Oculinu 
d m u  and a Poritiesporities, both exceeding 
70 cm in width and a brain coral measuring 
35 cm in diameter. These encrusting organ-
isms’ size and location indicate most of the 
wreck site had been exposed continuously for 
at least the last 40 years, and perhaps longer. 

In addition to the above biological data, 
numerous skeletal remains of small corals, 

worm tubes, coralline algae and gastropods 
were observed in open sandy areas surround
ing the wreck. Presence of these remains 
suggests the sandy substrate surrounding the 
wreck had been exposed and recovered 
periodically in the past. The main conclusion 
of the physical and biological site assessment 
was that the wreck is located in an area of 
relatively unstable surface sediments that 
experiences periodic shifting and buildup 
within relatively narrow overall limits in 
response to storm events and wave conditions. 
Recent, or continually increasing long-term 
exposure of the site is not likely. 

Asse9srnent Methods 

The best approach to a detailed biological 
assessment lies in establishing a grid network 
over the entire area and mapping biological 
features in relation to grid cells. A detailed 
grid survey insures that all significant features 
and organisms present will be enumerated and 
precisely positioned. Key locations necessary 
b establish the grid can be permanently 
marked so the grid can be rapidly reestab
lished and all organisms relocated. This 
approach allows investigators to easily and 
accurately assess artifact loss or movement, as 
well as changes occurring in the physical and 
biological attributes of the site over time. 

The author and his coworkers have found 
a 10 m grid interval provides sufficient detail 
and is of a cell size that can be easily surveyed 
and mapped. The grid system can be rapidly 
established underwater by first laying two 
parallel lines marked in 10-m segments along 
the major site axis. One line should be laid 
near each extremity. The baselines can then 
be easily used to guide laying the remaining 
grid lines as the survey progresses across the 
Site. 

Whenever possible, it is desirable to obtain 
low-level aerial site photography. Benthic 
communities are often distinct in aerial views, 
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which allows tracing QII t~ photo overlays to 
firm base maps and b reference the grid 
sys te~~ .In addition, a e d  photos, and 
subsequent community analysis, can often 
provide a good indication of additional buried 
material at the site through recognition of 
changes in grass density, morphology of a n d  
areas or benthic community composition and 
structure. 

Underwater surveys should be conducted 
within each visually distinct benthic; conrrnu
nity e0 obtain quantitative and qualitative 
community descriptions. Within --grass 
communities, - 1  m plots at 1 m intervals along 
randomly laid line-t-transects work well to 
enumemk grass species and blade density. 
l k o  transmts of 10 plots each are usually 
sufficient io obtain a statistically reliable 
estirnak of mean grass density. C o d  
communities are best surveyed utilizing 2 5  rn 
x -25 m plots placed at t m Intervals along 
20 m tmsects. Within the sample plotsy all 
corals, sponges and other macro fauna should 
be enumerated and recorded. In addition, all 
exposed artifacts? or wreclrage substrate, 
should be individually mapped at a scale that 
allows recording of all encrusting macro-
organisms. At several selected grid hxations, 
permanent "sediment surface" reference stakes 
should be established ta document changes in 
site exposure. Copperweld survey markers 
driven into the substrate, or pvc stakes 
cemented in place, with a clear reference mark 
work well for nieasuring sediment surface 
level changes over time. 

Other factors that may need b kassessed 
or monibrecl at a cultural site include 
sediment composition through core mnrple 
analysis; overall surface sediment thickness, 
which can be done with deep probes (a high-
pressure w k r  drill works well); water 
currents and sediment transpod potential 
(particle size and wave dynamics of surface 

sediments). h c h  factor plays a role in 
determining necessary and prudent manage
ment a&.m regarding site protection and 
preservation I 

Sclerochronology is the marine counterpart 
to\ the more commolrly known dendrochrru
nology--the study of tree rings for archmiagi
cal dating. The relatively new science of 
sclerachronology involves examination of
sbny coral density bands and offers, great 
potential for dating submerged sites. Varia
tions in the density of calcium carbonate 
skeletal material laid down by a stony coral 
colony as it grows has been shown b occur an  
a seasonal basis &nutson et al. 1972). Density 
banding, most clearly visible in rdiognphs 
of a cord colony cross sectional, appears t~ 
be the result of the seasonal variations In light 
and temperature (Sudderneier and Kinzie 
1976)I 

Two distinct types of high-density banding 
were found in Montustrcu unrrulwis from 
Florida reefs (Hudson et al. 1976): consistently 
spaced, thin high-density annual bands and 
Occasional, wide high-density "stress" bands. 
The higher density bands are related ta known 
cold weather/wkr or other stress-causing 
natural events and are believed ta represent 
periods of unusually slow coral growth 
because of unusual conditions. 

Stony corals, found on e x p s d  artifacts? 
may serve to help document the time of 
submergence through a sclerochronological 
analysis, Although it will not be known how 
long afkr deposition of the material the coral 
began tu grow, this approach will allow ducu
mentation o� ;a minimum time p e r i d  of 
exposure t~ the marine environment and 
provide a reliable relative dating bal. 



CHAPTER V 

Dry Tortugas Prehistoric Cultural Resources Potential 
Wilburn A. Cockrell 

INTRODUCTION 

This chapter's objective is to evaluate the 
Dry Tortugas' potential for prehistoric sites, 
materials, structures, wkrcraft and other 
cultural resources on land and underwater, 
This evaluation is in a regional context 
encompassing the Florida Keys, south Florida 
and the Caribbean, and is designed to 
contribute to a research design that includes 
site location and evaluation methods and 
techniques appropriate for inclusion on the 
National Register of Historic Places Figure 
5.1). 

At present, from both the writer's limited 
research in the Dry Tortugas as Florida State 
Underwater Archeologist (1972-1983), and 
review of the Florida Master Site File, there 
are no recorded prehistoric cultural resources 
in this small cluster of keys. Uplands 
prehistoric sites potentially exist, but no 
formal archeological survey has yet been 
undertaken. It is highly improbable that 
prehistoric peoples never visited these keys, 
given the islands' proximity to arm known to 
have been occupied or utilized, yet it is quite 
possible that visitors or inhabiiants left little 
or no readily identifiable archeological 
evidence. Given centuries of exposure to 
weathering ranging from annual freezes in the 
terminal Pleistocene to hurricanes in the 
Holocene (MillPs 1968),it is also possible that 
traces were left, but have long since become 
undetectable to traditional survey approaches. 

Inundated prehistoric cultural resources 
potential is much greater given the fir larger 
target area of the submerged shelf that 
surrounds the keys and extends outward to a 
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depth of as much as 60-100 m, which is the 
present depth of the submerged Pleistocene 
shoreline at ca. 12,000 B.P. (Coastal Environ
ments,Inc. 1977; Widrner 1988) (Figure 5.2). 
(NOTE: To facilitate date comparisons, all 
citations, unless contained in a quotation or 
"Figure,' I  are B.P., i.e., years Before Present, 
normally 1950. Here "present" is rounded to 
2000 A.D. to facilitate computations; a fifty 
year "error" is insignificant over a 12,000 
year period.This would be an error only if the 
date being adjusted were an absolute and exact 
date, which of course it is not.) Terrestrial 
sites, now inundated, could have been 
established in the survey area, and it is also 
quite possible that other prehistoric evidence 
could have been deposited and subsequently 
preserved on the shelf surrounding the keys. 

For more than forty years, archeologists 
have been speculating about the existence and 
nature of offshore, nearshore, and inland sites 
inundated as a result of rising sea levels 
(Goggin 1964; Rouse 1951:238-240; 1956; 
Lazarus 1965). Studies or literature reviews 
for inundated site potential may be found in 
Gluckman (1982), Cockrell (1974a),Coastal 
Environments, Inc. (1977), Cockre11 and 
Murghy (1978a; 1978b), Cockre11 (1980), 
Rupp6 (1980; 1988), Cockrell(1985),Garrett 
(1983), Masters and Flemming (19831, 
Kellogg (1988) and Murphy (1990b). 

In addition to these reviews and long-
standing speculations on the potential for 
finding and excavating inundated sites, there 
have been some successful nearshore projects. 
The writer and Larry Murphy have studied a 
drowned terminal Pleistocene site @ouglass 
Beach Site 8SL17) off the Florida mst coast 
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Figure 5.2, Submerged land forms and bathymetry. 

(Cochell and Murphy 1978a, 1978b;Murphy 
1990b). Rupp6 and Koski continue to conduct 
research on a 2000 to 3000 B.P+drowned site 
(Venice Beach 8S026) off the Florida west 
coast (Ruppk 1980; Koski 1988). For inland 
submerged sites, Clausen worked extensively 
in the 1970s in and around the cenotk at Little 
Salt Springs (8SolS) recovering extensive 

materials from ca. 7000 BJ? and some earlier 
materials (Clausenet al. 1979),although some 
researchers question the earliest dates and 
associations. 

Another drowned site, Warm Mineral 
Springs (SSo19), historically known as Salt 
Springs, is only 3.2 lun southwest of Little 
Salt Springs (Figure 5.3). It was visited briefly 
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by Goggin in the early 1960s (1962) and by 
C l a u ~ nin 1971 (Clawen et al. 1979). 
Intermittent multidisciplinary investigations 
conducted there since 1972 (Codaell 1988; 
W d  1988) have p r o d u d  a continuum of 
historical and archeological materials from 
11,000 8 1 4  including extinct Pleistocene 
megafauna, ta the present. 

Evidence fnr Aboriginal Watercrai? 

Other nonhabitation evidence possible in 
the study area includes aboriginal watercraft%, 

which we frequently found in Florida and are 
currently being reported to the Florida State 
Museum in Gainesville. Aboriginal watercraft 
are known in Florida as early as 3000 I3.P 
(Garrett 19113:28), and Inferred to exist In the 
Caribbean at least as early as kuse's  
"Meso-Indian"stage, which roughly equates 
ta Florida's "preceramic Archaic" stage 
(�&use 1960:10,12), with a temporal span 
from ca. 8500 I3.P to ca. 5000-4500 B X  
(Milmich and Fairbanks 1980:19)

James A. Ford makes rn eloquent 
argument �ortransoceanic transport of peoples 

k3gure 5,J, Early Florida west coast sites. 
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and ceramic technology to South America at 
about 5oOO B.P. (Fwd 1969:183), and then to 
Stallings Island, at the mouth of the Samnah 
River, by ca. 4400 B.P. (Figure 5. I). Crusoe 
(1972:63), in support of Ford's thesis, 
presents evidence that "ancient mariners" 
brought ceramictechnologyvia water to North 
America by approximately 4000 B.P. In 1971, 
one mdiwarbon sample from an early 
single-component fiber-tempered site on 
Marc0 Island was dated at M. 5000 B.P., or 
five hundred years earlier than the earliest 
Stallings Island date (date on file at Division 
of Historical Resources,Wlahassee). 

This early long-distance transport of 
ceramic technology, as well as other cultural 
evidence, with no intermediateevidenceof any 
sort indicatingoverland travel, argues strongly 
for water transport over considerable dis
tances. In addition, once a lower sea level is 
postulated, there is a far greater cumulative 
land mass area available to early travelers, 
effectively shrinking water distances between 
points in North and South America and the 
Caribbean basin (Cockrell 1986:49)* 

Florida prehistoric watercraft are also 
inferred from "toy" wooden canoes such as 
thosefound by Cushing at the Key Marc0 site 
(8Cr48) (Cushing 1893, and the extensive 
southwest Florida canals reported by Goggin 
(19@:87) and recently reviewed by Luer 
(1989). Gogin and Stur&vant (1964:195)later 
s takd  the Calusa canals "...are considered to 
be ceremonial in nature.. ." (1964:195). 
Widmer (1988:6) agrees that the canals are 
"apparently without economic function" and 
are "ceremonial in nature. 'I This conclusion, 
even if correct,does not preclude canal use by 
prehistoric watercraft. 

Finally, the first Europeans' reportsof ?he 
region (1492 for the Caribbean, and at least 
prior to Pone de Leon's 1513 Florida 
expedition (Smith 1944:62)) and shortly 
thereafter contain observations of aboriginal 

use of non-European mtercraft (Smith 
1944:29,44; Connor 1964). Rouse (1966: 
235-236) reviews prominent sightings and 
other evidence of large seagoing watercraft, 
including Columbus' 1502 report of a large 
trading canoe that must have held 40 people, 
as well as a 96 fi x 8 ft Amwak craft observed 
in Jamaica,which wits 'I.. . supplied with both 
oars and sails" (1966:236). Rouse notes that 
the Caribs had similar canoes, but without 
sails, and that there is no information about 
the nature of Ciboney canoes. McKusick 
(1960) in "Aboriginal Canoes of the West 
Indies" reviewshistorical documents with both 
Carib and Aramk watercraft accounts. 
Various other accounts of interisland interac
tion exist, and the vast archeological and 
ethnological evidenceof transmission of ideas, 
peoples and material culture over water for 
millennia forms a self-evident inferentialbody 
of data demonstrating watercraft existence. 

Additional Sites 

In addition to preserved watercraft, other 
materials are being discovered in varying 
states of preservation in submerged contexts, 
primarily in anaerobic water, peat or muck, 
thus demonstrating potential forother cultural 
materials' existence in the study area (Purdy 
1988). 

Submerged structures, such as fish weirs, 
have been found in North America (Cockrell 
1980:145),and could have been used in the 
study area.That structuralwood could remain 
preserved in a marine context has been 
documented most recently in a 3000 B.P. 
context in 2.5 m of water in the Venice Beach 
Site (8S026) on the west coast of Florida 
(Ibski 1988:26). A feature consisting of a 
ring of stakes dated at 4600 B.P. (Murphy 
199Ob: 27)was reported for 8SL17 offshore 
the FloridaEast Coast. 



~ ~ . . . ... . .... . ... ~- I 

SEA LEVEL 

The relativePleistocene-Holocene sea level 
rise, whether and b what degree oscillations 
occur, and the cuw& shape depicting the rise 
have been subject to considerable expert 
attention. Several excellent studies; have 
reviewed the literature (Fairbridge 1974; 
Coastal Environmentss, Inc. 1977; Science 
Applications, Inc. 1979; Garreti 1983; 
Wiclrner 1988; Murphy 1990b). A plethora of 
data Is available, but there is no universal 
agreement on many points;, However, some 
consensus occurs an the maximum lowering 
during the last 12,000 years. The range of 

opinion clusters, between lOO-&8 111 below 
present sea level (Figure 5.4 and lhble 5.1). 
Mast authoritiesagree that eushasy, rather than 
isosiasy, accounts far most or all of the rise. 

There 1s widespread agreement that the 
global warming that ultimately resulted in the 
terminal Pleistmene-Hdocene rise occurred 
ca. 12,oUO-14,ooOyears S.Pu;there is also 
general agreement that the rise was gmlogi
a l l y  quite rdpld, Widrnerdevotes considerable 
atteenth to this rdpld rise (‘lhble 4.2)  and ltsl 
natural and cultural effects (1988 passim) in 
the southwest Florida area. Il’he present-day 
optimum, or the time at which the rising sea 
level slowed md essentially stabilized at 

figure 5,J. Generd Florida sea levels (after 
Rupp 31980:44). 
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Date 

Present 


2700 B.P. 

4Ooo B.P. 

5500B.P. 


7000B.P. 


8500 B.P. 

9OOO B.P. 

10,500 BJ? 

12,000 B.P. 

15,000B.P+ 

18,000B.P. 


30,000B.F. 


73,000B.P. 

Bble 5.1. South Florida Geological Chronology 

MY Sea Geological 
Usage Gaglitma's Level Characteristics 

0.0 m 

Origin of modern coastal configuration & Big 
Late Cypress Swamp, sedimentation = sea-level rise, sea 
Holocene IntervalK -1.5 m level s l m  dramatically 

Interval J -2.7 m Water table riw to surface, formation of coastal 
I~l______-r*_*l"-___---*-~~- zone, peat formation and sedimentation begins, 

Middle -4.0 m origin of Lake Okeechobee, Everglades, calmsa-
Holocene -12.0 m hatchee River 

Interval I -20.0m 

lnterval H4 -25.0 m 

Interval If3 -45.0m 

Interval H2 -60.0m Surface water restricted to cenotes, water table -11 
Early -"_*-_---_--*---_----- to -2.6 m,dunes become stable 
HoIocene IntervalH1 -80.0 m 

% S i n g  

Interval G 6e8 

Late InterValS Maximum exposure of Florida Peninsula,maximum 
Wisconsin E & F  -100.0 rn extent of glacial ice 

IntervalS Lawered water table, no flowing rivers, no sudace 
Late C&D Falling sediment, beginning of climatic deterioration, onset 

--_-_-----_---Iw , ~ n s ~  ---_ Sea of glaciation 
Interval B 

Sangatnun Interval A + 7.0 m Sangamon (Pamlico) sea inundates south Florida 
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%Me Y,Z. Sea-hvel Transgression for Southwest Florida 

- 128.0 m 
- 125.0 m 

- 115.0 m 

- 95.0 m 

- 73.0 m 

-55.0 m 

-45.0 m 

-30.0 m 

- 12.0 m 

- 4.0 rn 

- 4-0 m 

- 4.0 m 

- 2.75 m 

- 2.0 rn 

- 1.8 m 

1.2 m 

.go m 

I 

Rate of sea Rate of Shoreline 
Level Rise 'hnsgressisa Per 

-

0.84 m 
- I I 

2*0111 	 8.3 3.4 rn 
- -

2.2 m 30.4 m 11.6 rn 

1.5 nr 37.5 m 21.0 m 
I 

I 

& 

0.213 rn 

0.151 rn I 

-0,107 M .. 

0.075 m I 15.2 rn 
-0.053 m 

0.038 rn ... 1.6 m 
0,027 m I 

0.019 m 0.3 rn 

0.017 m 
I 

(1) Rate from Millirnan and Emery (1968) 
(2) Rate from Kuehn (1980) 

Adapted from Widmer (1988) 
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current levels, is agreed on in general, but 
informed estimates range from as early as 
6OOO B.P. (Fairbridge 1974228) to as late as 
4000 B.P. (Murphy 1990b:18). While most 
contend that no transgressions, or rises above 
current level, have occurred since then, the 
"Fairbridge Curve" shows "important oscil
lations" in the last 6OOO years (Fairbridge 
1974:226-229). Fairbridge also reinterprets 
data obtained by Scholl and others (Scholl et 
al. 1969) and concludes they may show 
repeated transgressions since 6OOO B.P. 

While such precision regarding temporal 
events and transgressions is demonstrably 
critical to Widmer's thesis on prehistoric 
coastal adaptation, it is of less critical 
importance to the Dry Tortugas prehistoric 
study, as the research objectives differ. The 
goal here is to determine whether potential for 
cultural resources, as defined at the beginning 
of this chapter, exits, whether taphonomic 
events would allow them to still occur in any 
discernibleform, and to stipulatea strategy for 
their location, examination and analysis. 

The targeted temporal frame begins ca. 
12,000 B.P. (see Meltzer 1989, for a 
discussion of earliestdates forpeople in North 
America), thereby excluding depths below 60-
100 m from consideration as possible 
habitation sites. Because there is general 
agreement that at ca,4000-6000B.P. the sea 
level reached present-day optimum, there is a 
6,000-8,000-~window during which 
prehistoric peoples could have occupied now 
submerged lands surrounding the Dry 
Tortugas.Factors such as population densities, 
settlement and subsistence behavior, and 
regional and local environments are critical 
elements in the quation, but the existence of 
once-dry land during a time period when 
p p l e  were available to occupy it is not the 
only required element. The element of culture 
must be considered; human behavior is the 
other critical factor in determining site 
location. 

PREHISTORIC WATERCRAFT 

Given these limiting fictors, sites and 
structures can be fairly safely predicted b lie 
in discrete areas. Predicting location of 
submerged watercraft away from the immedi
ate vicinity of a site is much more difficult. 
Even if transportation routes could be known 
or assumed on the basis of proximity to 
settlements inkrred from intersettlement 
transport models, postdepositional events such 
as floatation and transportation by sea or wind 
currents would result in widespread dispersal. 
Preciselocationalmodellingremainsextremely 
tentative. 

All known prehistoric watercraft found in 
Florida have been in anaerobic mud and peat 
at the bottom of ponds and bogs adjacent to 
habitation sites and in rivers. While the Dry 
Tortugas geomorphological history makes it 
highly unlikely that rivers were located in the 
study area within the last 12,OOO years, it is 
nevertheless possible that, if sites did exist 
(given that at least �or the last few millennia 
the p p l e  in the area almost certainly had 
watercraft, as noted earlier), there is the 
potential for watercraft loss and subsequent 
preservation in areas immediately adjacent to 
habitation sites. A notable example of a 
prehistoric situation that would fit this model 
was reported by Cushing after his excavation 
of the Court of the Pile Dwellers on Key 
Marw (1897). Directly adjacent to a habita
tion site in a lagoon he recovered well-pre-
served organic remains, primarily wood, 
including the "toy" canoes mentioned earlier. 
He surmised that a hurricane and subsequent 
fire had deposited the remains in the water 
where they became waterlogged, sank and 
were ultimately covered by ''muck" and 
preserved. While he found no functional 
watercraft, an analogous situation could allow 
similar preservation in the study area. 

For the foregoing reasons it is important 

to survey the spatially and temporally 


, 
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neighboring cultures for Insighfr; into settle
ment and subsistence behavior. Thus far, it 
has been demonstrated that it is possible for 
submerged cultural resources fu exist, and that 
it Is possible to identify and study thein. In 
order ta produce a survey design for the Dry 
Tortugas, it is advisable ta next evaluate 
adjacent areas, defined for the present purpose 
as the nearby islands of the Florida Keys, the 
Baharnas, south Florida and the Caribbean. 

Archeologists have long used heuristic 
devices to order data. In order ts prcxeed, it 
will be helpful to arrive at operational 

earliest and last complex peoples; the Archaic 
stage, "the stage of migratory hunting and 
gathering culturescontinuing intoenvironrnen
tal conditions approximating those of the 
present" (1958:107); and the Formative stage, 
defined by ' I  I I presence of agriculture, or any 
other subsistence economy of conrgardbk 
effectiveness, and by the successful integration 
of such an wcunomy inb well-established, 
m h t a r y  village life" (1958: 146). It is 
imporiant to remember that this is not a 
deterministic model, and that cultures do not 
necessarily move inevitably from a less 
complex b a more complex stage. This is nut 
ar~evolutionary model. 

Rouse, for the 1954 symposium "Settle
ments md Society: A Symposium in Archeo

definitionsfur d ~ v ~ l o p m e n ~ l - ~ m - ~ ~ a ~ i a ~  
constructs that are frequently, and not always 

logical Inference, ' I  faced similar problems and 

clearly, used by prehistoric archeologists 
dealing with North American, Meso-Arner
ican and Caribbean cultures. As these devices 
are artifices of convenience constructed and 
imposed (sometimes forcefully) on dataa,it is 
necessary to use and modify them in ordering 
data or addressing a specific problem, and to 
ignore or discard them when not relevant. In 
a classic discussion of this bpic, XO. Brew 
wrote, "We need have no f i x  of changing 
established systems or designing new ones, for 
it is only by such means that we can progress" 
(reprinted in Uuleetz; 1971:105). 

Xn Willey and Phillips' Method wd Theory 
in Arrwicwt Archeology (1  958)~ the authors 
used a "His~sric~l-Developmen~~Approach" 
and postulated five "stages" b order New 
World archeological data. These stages 
generally, but not always, had a kmporill 
reality; however, they were based on the 
assumption that cultures may develop irr 
complexity through time, and that culturd 
manifestations might be efimtively studied by 
classifying them in this manner. North 
American prehistoric peoples fall into the first 
three of five stages: the Lithic stage, the 

followd Yuliarr Skward's 194.7 articulation of 
an interestingly parallel construct in "Settle
ment Piterns in the Caribbean Area" (Rouse 
1951;: Maj. R D U S ~states that: 

One of the characteristics of the 
Caribbean area,as here defined, is that 
it was mupied by tribes on differmt 
levels of cultural development, who 
sometimes lived side by side. In ehe 
time of Columbus these included (1) 
Indims who subsisted by hunting, 
fishing, and gathering without the 
practice of agriculture and who 
generally lacked pottery; (2) tribes 
which practiced agriculture and made 
pottery but which had a relatively 
simplesocialorgarrimtion and religion; 
and (3) agricultural, pottery-making 
Indians with chiefs, social classes, and 
elaborate forms of religion, character
ized by the presence of priests, 
temples, arid idols. It has become 
customary b call the Indians of group 
1 'Marginall', those of group 2, 
'Tropical Forest'; and those of group 
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3, 'Circum-Caribbean' 'I [1956:1651 
(Figure 5 3). 

In the Caribbean, "the Ciboney were of the 
Marginal type, and were the first peoples in 
theAntilles" (Rouse1966234). Marginal sites 
were camps, occupied by small, independent 
bands (Rouse 1956:172). In central Cuba, the 
''sub-Taino"were Tropical Forest, while the 
lXno in eastern Cuba were Circum-Caribbean 
(Rouse 1956:165) (Figure 5.6). The late-
comers to the Antilles were the Caribs, a 
Tropical Forest type, who came into the 
Lesser Antilles as aggressors, but ultimately 
had their language displaced by Arawak 
(Rouse 1966:234-235). The Greater Antilles 
Arawaks were Circum-Caribbean, probably 
moving from Venezuela's north coast into the 
Antilles by loo0 B.P. 

These peoples of differing cultural 
complexity and settlementpatterns werecoeval 
at the ethnographic present. This is not a 
temporal model, although theMarginalpattern 
developed first, followed by the Tropical 
Forest pattern and the complex Circum-
Caribbm was the latest. This conceptual 
model is included here because of its parallels 
to the Willey and Phillips historical-develop-
mental model, which, in a modified form, is 
to be used in the remainder of this discussion. 
In addition, the Steward/Rouse model casts 
useful insights on the study area, which is on 
the northern periphery of the Caribbean, but 
also directly adjacent to south Florida, where 
Milankh and Fairbanks observe, "There is 
sume evidence to suggest that the extreme 
southern third of Florida (outside of the Lake 
Okeechobee Basin) remained in what was 
basically an Archaic stageuntil the coming of 
the Spanish" (1980:20). Thepoint emphasized 
here is that in the study area and environs, 
prehistoric peoples of differing stages of 
cultural complexity, with resultant differing 
settlement and subsistence behavior, occupied 
neighboring, sometimes overlapping, or 

sometimesquite similar ecologicalniches, and 
they had varying interaction systems. 
Therefore, at the same temporal horizon, 
particuIarly during the later millennia of the 
target 4000 to 12,800 B.P. era, it is possible 
to have coeval groups with different settle
mentlsubsistence behaviors operating in the 
survey area, i.e., the shelf surrounding the 
Dry Tomgas. 

Interestingly,Rouse,withCruxent, utilizes 
a primarily temporal and developmental, 
rather than behavioral, model in the paper 
"Early Man in the West Indies" (Cruxent and 
Rouse 1969) (Figure 5.7). Rather than 
"stages", the authorsuse "ages":Palm-Indian, 
Meso-Indian and Neo-Indian. The Palmindim 
mupations were identified 'I.. .by the absence 
of ground-stone artihcts; the only stone 
artifacts were made of flaked flint" (1869:73). 
'Ikmporally, they pustulate Palmindim sites 
in Hispaniola as early as 7000 B.P., with 
Meso-Indian sites being coeval on the eastern 
coast of Venezuela (Figure 5.8). The Meso-
Indians "... knew nothing of pottery; they 
made their distinctive artifacts by grinding 
stone and by chipping flakes of flint. They did 
not know farming and fed themselves instead 
by fishing and gathering shellfish and wild 
vegetable foods" (1969:73). The Neo-Indians 
were latecomers, arriving in the Greater 
Antilles about 1700 B.P.,and the Bahamas 
about loo0 B.P. (Figure 5.9). Their culture 
is characterized by pottery, and they were of 
Cariban and Ammkan linguistic stack 
(196971-72).At the time of first European 
contact, the Neu-Indians had displaced the 
earlier West Indian (Meso-Indian)population, 
who "...existed only as remnants in western 
Cuba, in a few small Cuban offshore islands 
and in southwestern Hispaniola" (1969:72). 
This Cruxent and Rouse paper makes two 
innovative statements. First, relating to sea 
level change, they suggest that the Paleo-
Indians' purposeful movement from island to 
island was made less difficult as a result of 
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Figure 5.6. Caribbean culture areas (after Rouse 1956). 

lowered sea level that created many more 
islands in the Caribbean chain. Second, they 
state that, "It seems entirely possible that 
various Paleo-Indians were using rafts for 
coastwise travel in very early times. The first 
Americans need not have been restricted to 
overland routes for their movements, as many 
have supposed" (1969:81). 

Having been favorably exposed to the 
Willey-Phillips model in the early 1960s, I 
made the choice to utilize. a combination of 
their construct and Goggin's "Traditions" 
(Goggin 1964:108fF) for a master's thesis 
(Cockrell 1970) dealing with late Archaic 
stage and early Formative stage settlement and 
subsistence at Marco Island on Florida's 
southwest coast. After beginning research at 

the Warm Mineral Springs site, which was 
first thought to be a very early Archaic stage 
site, it became evident that the site was quite 
old, and possessed characteristics of the 
Willey-Phillips Lithic stage and the Cruxent-
Rouse (and others) Paleoindian concept. 
Beginning in 1974, as well as subsequent 
papers, the three stages are used to order data 
relating to Warm Mineral Springs in particu
lar, and North American drowned terrestrial 
sites in general (Cockrell 1974a, 1980, 1981). 
For present purposes, it is useful to condition-
ally define the stages with bracketing dates, 
while nevertheless restating Rouse's (1956), 
Cruxent and Rouse's (1969), and Milanich and 
Fairbanks'(1980)points about the documented 
or suspected cases of proximate coevality of 
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cultural groups from different stager;. The 
dates; for the stages mark their first appear
mce, with the exception, of course, the 
obvious conclusion of the Formative stage at 
the ethnographic present. 

The hlmindian stage is generally 
recognized as the earliest Americans, 
erroneously krmed "Big Game Hunters" at a 
time of' more limited data. The earliest widely 
accepted hleoirrdian dates are around 12,OOO 
B.P ( M e l k r  1989). The p p l e  aye of a 
recognizable physical type, in the rare 
instances where skeletal material has been 
recovered. They frequently pssess distinctive 
artifact types; for example, himindim 
"projectilepoints? arecharacteristicillyb a d l y  
and laterally ground. Thus far, evidencep i n t s  
to small groups, and a generalid rather than 
special id subsistence pattern. 

The Archaic stage has a loosely defined 
early date, Milanich and Fairbanks use 8400 
B.P: (Figure 5"10). Due to the scarcity d sites 
from this era, it is possible that this time could 
be moved, more likely b w d  a more recent 
mther than earlier datee.It is more probable 
that the beginning date will be widened to 
reflect the hct that the Archaic did not 
"begin;" knowledge of the mechanics of 
culture change dictates rather the new stage as 
"becoming," i.e., a process occurring at 
varying rates at wrying places, It is most 
probable that whether P~lmindians and 
Archaic peoples were different p p l e  doing 
diEerent things;, or the same p p l e  doing 
different things, groups from .the two stages 
were for a time approximately ccleud, just as 
the Caribbean peoples from digiring "ages" 
and "groups"were. The early Archaic toor 
types are readily recognizable, with the 
absence of basal and lateral grinding of 
"projectile pints .  I' 

By the middle Archaic, a very real change 
becomes evident In Florida and the Soutfrwt
ern United States. Larger sites, several with 
up trr 200-300 burials, occur indicating a more 

Intensive subsistence adaptation, and the 
beginnings of settkments at last seasonal, if 
not longer-termed, in nature. By the late 
Archaic, fiber-tempered ceramics appear (it is 
possible that in a limikd area, sand-tempered 
ceramics show up at nearly the same time), 
and their appearance at about tiooo B.P. in 
coastal South America and shortly thereafter 
in the Southeastern United States marks the 
beginning of the late Archaic. Clearly, fiber 
ceramics m u r  at Stalllngs Island by 4400 
1 3 2, andl certainly in Florida by 4ooO 13.P 
perhaps as early as 6OUO BOPu 

The End  stage, the Formative, is easily 
rmggnlzed at Its Inception by the replacement 
of fiber-tmngerecl pottery with md-tempered 
ceramics; the generally recognlid date for 
this event is ca. 2500 B.P1This obviously was 
not an overnight event, nor would all groups 
have chmged their material culture at the 
same time or at the same rate, A great deal of 
cultural change I s  evident, but the ceramics 
provide an auily recognimble marker. Again, 
we would e x p t  p p b s  �ram the two stages 
to exhibit proximate emvality. it will be 
recalled that Milanich and Fdrbarrh suggested 
that in the extreme southern third of Florida, 
the Archaic-stage p p k s  cumtinued their 
exiskrice until the ethnographic present, 

James Ford, in ''A Comparison of 
Formative Culture in the Anredcas," defines 
the Formative somewhat di@ermtly9 *.asthe 
3 , W  years (or less In ~i~rneregions) durirrg 
which the elements of ceramics, ground stone 
tools, hmdrnade figurines, and manioc and 
maize agriculture were being diffused and 
welded into the socioeconomic: life of khe 
p p l e  living in the region extending from 
Peru b the eastera United States" (i!%9:4-!9v 
This stage is defined as beginning 6 0  
l3.R (I3b-d 1949;183), Crusae (1972~50)~in 
an extensive conslderatiion of Ford$ trans-
Caribbean contact theory, declares that 
"...early New World village life was based 
upon a primary aquatic oriented subsistence 
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pattern and not upon a primary village farming 
eificiency pattern. " 

While noting that there are physical 
characteristics distinguishing hleoindian 
peoples from those who are c'tmrly Archaic 
(Morris 1975), there is no present evidence to 
(radiocarbon dated, along with Burial #/1 at 
Warm Mineral Springs, at 10,240 B.P-), it is 
quite easy to suppose that this tool, which so 
greatly increased hunting internal changes 
demonstrate whether these differences are 
result of new genetic material, or a result of 
in resident populations, or both. As the change 
occurs after the introduction of the spear 
-thrower into the area efficiency, was a 
contributing factor in a number of subsequent 
changes in the people and their culture 
(Cockrell 1980). 

Following is a review of cultural/historical 
information in  the Florida-Caribbean area 
(Figure 5-11). A regional conkxt was the 
framework for this study and includes 
prehistoric sites in south Florida, Florida 
Keys, the Caribbean and the Bahamas. The 
baharnas, although not properly In the 
Caribbean, are included because of their 
proximity to south Florida and the Florida 
Keys; culturally, the Bahamas arc affiliated 
with the Caribbean (HoRnian 1970) rather 
than with Florida. 

In 1948, Goggin (1964) defined the lower 
one-third of the Floridian peninsula as the 
Glades archeological region, a term he quaked 
with Glades culture area (Figure 5.12). After 

Figure 5.111, Florida-Caribbean region and principal sites. 
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Figure 5.12. Goggin's 
Florida archeological 
regions, 1964. 

ARCHEOLOGICAL REGIONS IN FLORIDA 

I NORTHWEST GULF COAST 
I1 CENTRAL GULF COAST 
111 MANATEE 
I V  GLADES 
V KISSJMMEE 
VI INDIAN RIVER 
VII NORTHERN ST. JOHN 

VlII CENTRAL FLORIDA 
(AtT'rEHGOGGlS 1964: 109) 

Figure 5.13. Mila
nich and Fairbank's 
Florida archeological 
regions, 1980. 
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thirty years research, the same area is now 
viewed as three distinct areas: the Caloosa
hatchee, the Okeechobee Easin, and the 
Circum-Glades (Figure 5.13; Miianich and 
Fairbanks 1980). 

Archealogical research In the past two 
decades has demonstrated a longer occupation 
for South Florida than traditionally thought. 
In 1948, Goggin's earliest south Florida dates 
were estimated at ca. 1300 IXP. (MA), the 
beginning of the Glades Period (Figure 5.14) ~ 

or the beginning of the Formative stage, touse 
the terminology proposed earlier. Three 
decades later, Milanick and hirbanks 
published their update on culture periods in 
Florida, and the Centrd Peninsula Gulf Coast 
culture area is depicted as going back to the 
early Palmindim stage at ca. 14,000 BJ? 
This early date Is from Little Salt Springs 
(Figure 5.15) and dates a land tortoise and 
stick associationI The data probably are valid, 
and the site probably was utilized by humans 
at or about that time, but 1 would feel more 
comfortable with more solid evidence. Warm 
Mineral Springs, as noted, has produced dates 
of ca. 10,000 to 11,000 B.P. for human and 
stratigraphically related exlinct l'leislocene 
megafauna. Of particular lniport lo the Dry 
Tortugas study is the remarlabfepreservation 
of organic remains recovered from anaerobic 
peat and mud at both sites. These examples 
demonstrate that, given a certain set of 
conditions, both plant and animal rcrnaiIrs can 
remain in excellent condition even after 
several thousand years of submersion, These 
are not the only examples of this preservation 
level. Across the state, in southeast Florida, 
Carr (P*@.) has reported finding extinct 
Pleistocene megafauna in clear human asso
ciation. 

The early Archaic remains enigmatic and 
little known, and may require iecxamination 
and redefinition, as iiotcci earlier, although 
Murphy (199Ob) suggests an early Archaic 
component at the Douglass Beach Site on 

Floridak lower east coast. Murphy reported 
a date of 4800 l3.P. for the Douglass Beach 
Site, and after extensive analysis of materials 
from this submerged sik, assigned it b the 
early to middle Archaic (1990b:36), 

'l'he middle Archaic has become better 
known, particularly due to research already 
disc;ussd on the Little Salt Springs compo
nent. Work at Marco and Horrs Islands has 
expanded our knowledge of the late Archaic, 
when ceramics became established in the area 
(Cockrell 1970; McMichael 1982; Widmer 
1988), Late Archaic sites (also termed 
Pre-Glades in this area by Cockrell(l970) and 
Widmer (1988) after Goggin's 1948 usage 
(Goggirr 1964)) are not uncommon in the 
Caloosahatchee and Circum-Glades culture 
areas, and are recognijrxd by prescncc of 
Orange Series fiber-tempered pottery. Some 
of these sites, when a type of ceramics often 
described as "semi-fiber knipered" occurs, are 
labelled Transitional period, a term coined by 
13ullen (197O), and followcd by Widrner 
(1988:68). rt'his construct does not secni 
applicable in south Florida (Cockrell 1970; 
McMichael 1982:78). Sears encountered 
semi-fiber tempered pottery at Fort Center, 
northwest of Lake Oleechobee, and simply 
ignored Bullen's 'rransitional period (Sears 
19&2:24).Sears estimated the pottery to date 
the lowest part of the sitee,and posited a 3000 
E3.P date, Unfortunately for the clarity of the 
archeological rccord, some pmplc in southeast 
Florida, following a trend started by amateur 
archeologists (e.g., Niowers and Williams 
1972)influenced by 13ullen, have enshrined the 
'Ikansitional concept, and it Is now a part of 
the South Florida archeological literattire. 
l;rcrm extensive personal observations, thcir 
usage of "'hansitional pcriod" means simply 
that they found one or more sand-tempered 
potsherds with soiiie fibrous cast in the paste. 
The concept is overused, poorly understood, 
and probably culturall y meaningless as cur
rently used. 
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Figure 5.15. Principal early Florida iirchculugical sites. 

The Foriiiative stage I s  well-represented in  
south Florida, as witnessed by ~ I I I ~ C I - O I I Ssites) 
some of them quite large, such as the midden 
at Caxarnbas Point QII Marco Island, which 
urns ca. 33 ha in extent and over 9 in in depth. 
There are burial mounds in the earlier sites 
(Cochell 1970), and ceremonial striictiires, 
including temple ~iioiinds,in the later sEtes 
(Widmer 1988). There are a number of exotic 

earthworks, some thought to be ceremonial by 
earlier researchers (Goggin and Sturtevant 
19641, but Sears contends that those earth-
works at Fort Center are actually raised 
agriculturd plots and housemuunds, while 
declining lo generalize about other well-known 
complexes in the area. 

Of particular interest to this study are the 
very well-preserved ceremonial and utilitarian 



wooden carvings recovered from an artificial 
pond at the Fort Center complex, demonstrat
ing again that the peoples of this region were 
excellent woodcmfters, and that in certain 
situations involving anaerobic peat or muck, 
exceptional organic preservation is possible. 
In addition to the large number of extensive 
sites, there are numerous small black-dirt 
middens scattered throughout interior and 
coastal Florida, most probably representing 
seasonal hunting and gathering stations rather 
than year-round camps. 

We have numerous eyewitness accounts of 
aboriginal peoples at and immediately 
following European contact. These historical 
accounts and the attendant linguistic data, 
limited as they are, provide a rich adjunct to 
the archeological record. It may well be that 
linguistic evidence holds the key to demon
strating a strong south Florida-coastal South 

Tmhrgnr 

America contact in prehistoric times (Sears 
P.C.). Accounts from the sixteenth and 
seventeenth centuries have already been cited 
to show extensive watercraft usage during this 
period. 

Florida Keys archeology (Figure 5.16) is 
perhaps less understood than any other in 
Florida. There has been scant professional 
work done there, and very little has been 
published. A thorough review o� the Florida 
Master Site File will be necessary prior to 
field testing the Dry Tortugas model. The 
writer has done limited survey on Key Largo, 
Lignumvitae Key, and Indian Key; prehistoric 
sites were observed on the first two, and 
Baker (1982:104) reports a small midden on 
the third. Irving Eyster, a long-time keys 
resident and amateur archeologist and known 
as a reliable informant and observer, was 
interviewed regarding his recollections and 

MlamI m 

Figure 5.16, Florida Keys area. 
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experiences, and this interview will be used In 
this section (Eyskr 1982). 

G o g i n  published two articles on the keys 
and did his master's thesis on Mabumbe Key 
ceramics (unpublished). Goggin and Sturbmnt 
published Wxcamtions on Upper Makumbe 
Key, Florida" in 1949 and this is still the only 
major publication on the prehistoric archealo
gy of the keys. Milanich and Fairbanks 
(19$0:237-238) review the sparse knowledge 
of the keys Indians, They stak that the keys 
evidently were first occupied ca. 1150 l3.P 
peninsular Florida peoples. They say that 
nothing is known about their lmguage. 
Subsistence .was prirnarlly marine-based with 
supplemental terrestrial �sods. 

For&unalely,it Is possible to expand this 
picture somewhat. Eyster (1982) provides 
additional makrial for review. We shps he 
recovered fiber-tempered pottery from the Key 
Largo site (8Mo25), with a "corrected" 
radiocarbon date of ca. 3600 B.P., and that 
the upper date range for the site w a s  ca. 8 0  
B.P He slays he knows of no other Archaic 
and no hleoindian sibs in the keys. However, 
in a cornment about sea-level rise, he stated 
that after Hurricme Donna he saw shell 
underwater which I looked very much like 
rough Celts  and that sari of thing" (1982: 112). 
On the bpic ~f fresh water in the keys, he 
stated that hisbricdllry there was fresh wkr  
on "Old Makcurnbe,"and that he had seen the: 
wells there and at other lacations in the keys; 
he mentions, a spring on Key Largo where 
" - ..at low tide the water would spurt out about 
three fmt high" (~982:111)+He noks that 
there are more than 100prehistoric sites in the 
keys, and mentions several, from 8M1025in 
Key Largo near the mainland, to8Mo2 In Key 
West, adding that there was probably one 
major site to each large island. 

Garrett (1983:96-8),In a report on cultural 
resources on national wildlife refuges, reviews 
four refuges in the keys. She YIO~ES one site 

(8MoZS) in the Crocodile Lake Refuge md 
claims a high site potential for this refuge In 
the middle keys, at the National Key Deer 
Refuge, she lists four known prehistoric sites, 
and again lists high pkential far significant 
sites. The Great Whik Heron and Key West 
Refuges are in the lower keys. No h o w n  sites 
are listed, and there the prehistoric site 
potential is ranked low, 

Staff of the Florida Master Site FiIe was 
contacted In August 1989, and requested to 
search the files for prehistoric sites located in 
the Marquesas or the Dry Tortugas; none are 
recorded in either island g r ~ ~ p .All 'known 
prehistoric sites thus are on and between Key 
Largo md Key west. 

The remaining source on prehistoric 
p p l e s  of the keys is historical documenta
tion; as in previously discussed areas, 
eyewitness accounts exist. A valrrable 
document is Jutro's unpublished PhDVthesis 
on Lignumvitae Key (Julra 1975). Yutro notes 
freshwater wells dug in the nineteenth century, 
md Matmumbe's farmer abundance of' 
freshwater, as well as natural depressions and 
sinkholes. (These were absenrecl by the writer 

Key Largo, Big Pine Key and Indian Keyy 
functioning as natural catchments;,in each case 
reporkd by lmd informants bhave previous
ly beerr I lmitd potable water sources.) Jutro 
addressees;the C Q ~ ~ U S ~ O ~surrounding the tribal 
identity of the keys Indians, and reviews 
historical amounts that have led those who 
have misunderstood or misused them (0 

conclude that the keys Indians were rkqueski 
or C d ~ s i t ~Jutru, provides a sound dernonstm
tion that the keys Indians at contact were 
called the Makcumbes (1975:10-14). 

Around 1545 Fonianda was shipwrecked 
in the keys and held captive fof 17 yews 
(Smith 1944). His account of south Plorida 
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and the keys Indians is a wonderful and useful 
source document. He discusses the keys 
Indians, the Calusa, the Lucayos (or 
Yucayos), the Tquesta, the Ais, the Jeaga and 
even the Apalachee. He names two keys
Indian towns, Luchiyaga, in the middle keys, 
and Jamgunve, in the lower keys (Figure 
5.17); unfortanately, their description is so 
vague, and the place names varied so much 
through the years, that the towns may never 
be identified archedogically even if they 
survived development. (SeeJutro 1975:Ckap-

F‘igure 5.17. Early historical 
Indian towns (adapted from Smith 
1944). 

ter III, ,for an excellent review of the 
confusion surrounding early keys place 
names). 

Fontenada provided a good description of 
the Dry Tortugas: 

To the west are “islands without trees; 
these islands are of sand and in times 
past must have been keys (cayos) that 
were worn away by the sea and have 
remained as sand fiats without trees. 
They are seven leagues in circuit and 

87 




'LWGIII 
IS. ANT. 

i I GWCl 
-

I 

CUPEGO 

wv 

I I 

LA 
Y YALLE 

1 -

Fiyrrre 5.19, Hoffman's (1970) Bahamas archeological seqtlencc. 

88 


I 



are called Islas Tortugas, there being 
many turtles that come at night to lay 
eggs in the Sand" [Sauer 1971:219] 

The Bahamas, as noted earlier, are in the 
Atlantic Ocean (Figure 5.18), but arche
ologists consider them as Caribbean (Hoffman 
1970). Hoffman's excavations on San Salvador 
and MacLaury's (1970) on Cat Island link 
both islands archeologically to Hispaniola. 
Hoffman's Palmetto Grove site dates M 1100-
750 B.P., while MacLaury's Cat Island dates 
1000-500 B.P. Hoffman gives no indication 
for sites at an earlier horizon (Figure 5.19). 
McKusick says the ethnographic present 
peoples, the Lucapns (Fontaneda's Lucayos 
or Yucayos), were related to the Greater 
Antilles Arawak, and that "Their culture was 
less advanced than the 'Ihino development, 
presumably due to the marginal agricultural 
conditions which existed in the Bahamas" 
(1960:4). Little is known of prehistoric 
watercraft in this peripheral area, but 
McKusick cites Columbus' account of "boats 
or canoes" in the Bahamas. Columbus said 
they ranged in size from one-person craft to 
those holding 40-45 (McKusick 1960:8). In 
noting that the Bahamian canoes had no sails, 
McKusick contends that, while the island 
Caribs had sails after 1650, they learned of 
their use from the Europeans. 

The Caribbean has been extensively 
surveyed, particularly by Irving Rouse. In 
"The Entry of Man into the West Indies" 
(1960) he states, "Only a single well-docu
mented group of Pdeoindian remains is known 
for the entire Caribbean area,Mesoamerica 
excluded" (1960:6).He is referring to the El 
Job0 complex in Venezuela, and says that 
Cruxent found El Jsbo-type points in associa
tion with mastodon, glyptodon, rnegatherium, 
and other extinct animals, with a date of 
16,000B.P. This complex is not known from 
the offshore islands or the "West Indies 
proper." (Note: Current literature contains 

some references to extinct ground sloths in 
caves asssociated with humans in the Antilles, 
but a check of primary sources makes such 
claims suspect.) Recall that later (1969) 
Cruxent and Rouse postulate Mmindians in 
Hispaniola at ca.7000B.P. and in Cuba at ca. 
4500 B.P. (Figure 5.7). Rouse includes the 
northeastern coast of Venezuela in the 
Caribbean Region (Figure 5.20). 

While the Yucatan peninsula is only 
peripheral to the Caribbean, and to the 
problem at hand, the peninsula is a limestone 
plateau c h m c t e r i d  by Karst topography, 
similar to Florida, but at a greater height 
above sea level. For the past three years cave 
divers from Florida have been making 
expeditions to Yucatan ta explore drowned 
caves. One diver, associatedwith FIorida State 
University's Academic Diving Frogram, shot 
very clear videotapes and still film of an 
intriguing phenomenon: a submerged cave 
with wondrously exotic drip and flowstone 
formations that had an apparently naturalbasin 
with charcoal in it (?her pc.). Tb my 
howledge, no one has molested the site, and 
the people who found it are strong conserva
tionists, 50 they disturbed nothing. The point 
b be made here is that we have well-docu
m e n d  cultural resources in drowned Karst 
features in Florida, and an intriguing possibil
ity of such in Yucatan.The Dry Tortugas lie 
on a platform between the two points, and the 
CulruralResources Evaluution of the Northern 
Gulf of Mexico Continental Shelf (Coastal 
Environments, Inc. Vol. I: 1977) states that, 
"OffKey West, at the outer edge of the 
BurtaTes] plateau, large sinkholes have been 
discovered at a depth of -250 m.These holes, 
averaging 1km in diameter and 140-170m in 
depth, are evidence that the Pourtales Plateau 
was once subaerially exposed.. ..It (Coastal 
Environments, Inc. Vo1.I:137).A depth of 250 
m below sea level obviously puts these 
sinkholes out of the range of prehistoric 
peoples. What is demonstrated is that 
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sinkholes do exist in the region in the 
underlying limestones, Hoffmeister(I974)and 
Shinn et al. (1979) describe Dry Tortugas 
geology, and while the stratigraphy of the 
post-Pleistocene surface deposits are of recent 
marine origin affected by surface elements, the 
underlying Pleistocene formations are of 
approximately the same ages and of similar 
origins from peninsular Florida, the keys and 
Yucatan. 

DRY TORTUGAS PREHISTORIC 
CULTURAL RESOURCE POTENTIAL 

Very limited dry land area was available 
to Formative and late Archaic peoples. An 
uplands area of the now submerged surround
ing shelf to a depth of ca. 25 m was available 
at the beginning of the Archaic stage, while 
Paleoindian stage peoples at 12,000 B.P. 
would have had access to a vast area, 
delimited by the 60-100-m isobath (depending 
on which model sea level curve is used). 

For at least the past 15,000 years, the 
uplands area of the Dry Tortugas has been 
shrinking at a greater or lesser rate,with only 
minor shift in the past 2,000 years. The sea 
level change data are still not as precise as 
archeologists need for them to be, and the 
shape, rate and oscillations of the curve of the 
rise should continue to be viewed and used 
with caution. In the end, the archeological data 
from submerged sites will provide the 
definitive evidence, as submerged habitation 
sites are self-evident proofs of associated 
drowned shorelines; by definition the shoreline 
was lower than the habitation site. Dating the 
site dates the shoreline; p t ,  shells, reefs and 
other methods used to establish sea level 
curves generally do not furnish the precision 
needed b formulate and answer the types of 
questions archeologistsoften want to ask. (See 
Kellog 1988 for a discussion of these 
problems.) 

In the uplands area, personal casual 
observations have produced no sites, and the 
Florida Master Site File has no records of 
prehistoric sites in the Dry Tortugas or the 
neighboring Marquesas group. No other 
prehistoric cultural resources are recorded in 
the literature, and historic records reviewed 
for this paper have not alluded to aboriginal 
Occupation or utilization of the islands, 
although they are frequently mentioned as 
landmarks. It is possible that further ethno
historic research will produce documents 
containing observations of such activities; this 
possibility should be explored. 

Potable water is a requirement for 
habitation sites, whether it is available onsite 
or is transported to the site. We speak of the 
"Dry" 'Ibrtugas, and the keys are indeed "dry" 
at present and historically. Halley and Steinen 
(1979), however, refer to ground water 
availability on Loggerhead Key, noting that 
although the water is saline " ... it could 
sustain life for an indefinite period." This is 
a 1979 observation, at a period when annual 
rainfill can be as low as 65-75 cm a year. As 
well, portions of the key are now covered with 
Australian pines, an exotic introduced in the 
twentieth century, which can significantly 
increase evapotranspiration (1979:84). In 
addition, nearby Cluett Key has freshwater 
ponds after heavy rains (1979:86-87). The 
huge amounts of freshwater produced during 
hurricanes would saturate the porous keys and 
provide potable wter for some time after the 
storms. 

The temporal span for this study is at least 
12,000 years, and lowered sea levels during 
that time would significantly affect ground 
water availability during that period, with 
effects not always being easily predicted, due 
b lack of control of all relevant variables. Of 
course a lowering of 100m of sea level would 
lower the ground water, but it would also 
ensure that the porous limestones were not 



saturated with salt water when the rains came; 
cenoks, aquadudes and other geological 
phenomena could provide the mechanism for 
potable water retention. The needl for potable 
water obviously exercises controls on 
settlement patterns, but the nature of the 
control is not always readily apparent, For the 
Dry Todugas it is not sufficient to simply 
conclude that poiable water was unavailable. 
Complex factors; are operable: it may be that 
potable water will be inferred only as a result 
of sites being located during the proposed 
sttrdy. 

Other factors governing the potential for 
uplands sites are subsistence patterns. It has 
been shown that the peoples from surrounding 
areas were maritime oriented for at l a s t  the 
last 6,ooO years; it is also documented that 
these peoples would avail themselves of 
terrestrial f d  resources. The Dry Tortugas 
clearly possess the former, and would have 
possessed the latter at a time of lower sea 
level. It seems clear that the study area’s 
uplands could have been used by prehistoric 
peoples. The question of whether their cultural 
remains can be lucatd or even inferred is 
partially governed by the postdepositional 
history of the subject matter; natural or 
crrltural events froin 12,OOO B.14. tc~ the 
present can preserve, leave unafleckd or 
destroy critical evidence, 

This section 011 the uplands potential has 
conceniratd primarily on sites. Other cuItural 
resources such as structures or m a t e d ,  if 
they existed? would probably have beeen 
discovered by now, given the limited area and 
lack of grourrd cover or wet, anaerobic 
situations conducive to preservation. Water-
craft.?for the same reasons, are not likely tu 
be IwaM In the uplands area+ 

Submerged prehistoric cultural resources 
potential is fir greater than for the uplands for 
essentially two major reasons: first, there was 
a far greater land area, with its necessarily 
expanded surrounding litbraal mne (Figures 

5,2-5,4),and second, the 12,000 year time 
s p n  witnessed, cumulatively, large numbers 
of potential inhabitants or transients who could 
have accupied or u t i l i d  the area’s krrestrial 
and/or marine resources, or who could have 
lost, discarded or abandoned watercraft or 
other materials that could have been preserved 
In same identifiable form. 

The earliest peoples, the Pdeointliarrs, or 
Rouse’s Marginal patkm peoples, were 
generalists, and exhibited highly efficient 
subsistence behavior; they were efficient 
gatherer-hunters and in the region from the 
earliest times in the case of the kleoindjans, 
and until the ethnographic present in the (case 
of the Marginal pattern peoples. Their 
terrestrially deposited evidencecould be, given 
our Iirnitd dataa,an virtually any part oi”the 
surrounding shelf ta a depth uf 100 m, 
Structures such as fish weirs would of 
necessity always be slightly lower than the 
cultural group’s coastline at any given tllme, 
Watercraft, as n o w  earlier, could have Ireen 
lost anywhere, but depressions with a pkntial 
for a postdegositional preservative environ
ment hold greater prrkntial. 

Potential for Archaic terrestrially depo!;itd 
cultural resources is good, Larger numbeirs of 
peoples were in the region and, as noted, they 
possessed water transport rnethuds. Their rapid 
expansion, both in area and population, w a s  
discussed earlier. At the beginning of the 
Archaic at ca. 8500 RP-, the sea level was 
ca, 25 m below present (using Widnrer’s 
mudel, derived from primary sources 
discussed earlier, ’Bble XI)*  By the: Middle 
Archaic;, at ca, 7000 BP. the Archaic: p p l e s  
were living in villages, burying In established 
cemeteries, and had become highly eacient 
gatherers, when the coasthe wdfr ca. 20 ni 
below present sea level (Thble 5.1), 

Widmer presenb a complex and wvell
reasoned hypothesis based on ripid sea-level 
rise between ca. 15,000 B.P. and (:a. 5500 
I3.P when the rise curve flattend at 
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approximately 6 rn below present sea level. He 
maintains that the rise was sufficiently rapid 
and the curve was of a shape so as to prevent 
the formation and development of a littoral 
mne which would support a "...large, dense 
human population" (1988:187). He uses this 
conclusion to argue that "...only occasional, 
sporadic, generalized or perhaps seasonal 
specialized use of the coastal zone would be 
expected in south Florida during this time" 
(1988:187). Acceptance of this conclusion 
requires acceptance of his model sea-level 
curve as conclusive and accurate, which is 
unlikely at this stage of our knowledge. Even 
if his data and conclusions are valid, the 
now-submerged shelf around the Dry Tortugas 
would have possessed a coastline that these 
Archaic p p l e s  would certainly have 
exploited and also used for access via water 
travel to other areas for purposes of exchmge 
or subsistence. Even if correct, his hypothesis 
still allows for coastal utilization by smaller 
groups on a more limited basis. In addition, 
there were interior areas away from the littoral 
mne that Archaic peoples are known to have 
exploited efticiently. Widmer's construct has 
an uncomhmbly large number of uncon
trolled, or even uncontrollable, variables for 
it to be accepted as conclusive at this stage of 
knowledge about both the nature of the sea 
level-change, and the nature of southwest 
Florida Archaic p p l e s .  It is a well-
constructed, reasonable hypothesis, but need 
not be accepted as representing reality. Far too 
few data are available: it should be viewed as 
a good testable model and a theoretical 
framework for manipulating an increasingly 
complex body of data. 

By the late Archaic, sea level had risen to 
approximately the present day optimum, thus 
eliminatingpossibilities for drowned terrestrial 
sites occurring after this time. The occurrence 
of watercraft and other materials from this and 
later times has already been discussed. 

For the uplands area, the first step is a 
literature search; this has been done and no 
prehistoric cultural resources are known, 
although it is possible that further ethno
historic research will provide accounts of 
aboriginal presence at the ethnographic 
present. A thorough standard walkover survey 
should be undertaken, utilizing test excava
tions, shovel testing, and coring, as judged 
appropriate. Remote sensing techniques such 
as aerial or satellite imaging would probably 
not be particularly helpful on the uplands area, 
but would have obvious applications on 
submerged areas. 

Older evidence could be buried beneath 
later detritus; Shim et al. (1979) recorded 13 
m of submerged Holocene reef rubble 
overlying marine Pleistocene bedrock on 
Southeast Reef near Fort Jefferson. They also 
cored on Loggerhead Key, but did not publish 
their results in this volume. Nevertheless, their 
data are intriguing, as they demonstrate that 
there is bedrock near enough to the surbce to 
demonstrate that there was land at this spot 
during the time under consideration. Their 
brief report thus supports the possibility that 
strata containing prehistoric cultural resources 
could lie in areas above bedrock. If the Dry 
Tortugas and the surrounding platform were 
simply projections of marine Pleistocene 
bedrock from the deep seabed with no 
overlying Holocene strata, the possibility for 
finding evidence of prehistoric p p l e s  would 
be very slim; as it is, there is a good possi
bility that evidence is there. The task is to 
devise strategies for finding and recognizing 
the evidence. 

It would be appropriateto radiocarbon date 
uplands strata on the various keys in order to 
define and isolate test excavation target strata 
from the past 12,ooO to 15,000 years. In 
addition, sedimentary and geochemical core 
and bulk sampleanalyses should be performed 
to discern human activity evidence, as well as 



b determine the strata's depositional and 
postdepositional his&.xy*Wiurphy's mrrdifica
tion Q� the Gaglimo model for such analysis 
successfully demonstated the procedure's 
eEwtiveness an Douglass Beach site samples. 
He was able to determine whether sediments 
within a stratunr had suffered mechanical 
disturbance, and to discern cultud activity 
(Murphy 199Ob). Location of prehistoric 
cultural materials such as: artifacts, human 
refuse, structural evidence, burials rund other 
traditionallyrecognized archeologicalmaterials 
would obviously achieve the survey's goal, 
Negative evidence, i.e., finding nothing, or 
even learning that there is no patentid for 
finding mything on the uplands or submerged 
areas, either because data were never there or 
were there and subsequently destroyed, is still 
significant evidence. The results W Q U ~ ~still be 
scientifically valuable, if Bot particularly 
satisfying. 

Surveying for the earliest submerged sites 
should properly begin at the appropriate 
drowned shoreline and praceed b shallower 
depths, At my given time, deepest = a s  
would be the target population's Wxal mne, 
while shallower depths, up ts the present day 
shoreline and onb the uplands, would 
constitutetheir "interior. " Because kUeoindian 
sites could be found on any now-submerged 
areas they had access to, their sites could be 
found out to their deepest shoreline; likewise 
for the Archaic. We should, however, focus 
on those depths having higher probabilities for 
site location. For lrrcating the ewliest 
submerged sites?the survey should begin at a 
depth of 100 m.However, since dimgi-ement 
exists in the literature, and some authorities 
contend that the 12,000 BY. coastline is at a 
depth of only 60 my it would smrn that 
practical Factors dictate beginning the search 
at the shallower depth, One such practical 
factor is the extreme likllhmd that even if the 
target shoreline is at a depth of 101) m, the 
population density at that time would have 

been so small that even a survey on a 
c~mpar;lbleeasily accessible uplands area 
utilized by Palmindims would probably 
produce na identifiable data. 

The economical outlay of time and funds 
has to be a consideration; the arm ta be 
surveyed within a 100-m curve is perhaps 
double the area of the 60 INpostulated plateau 
(Figure 5,3). Diving technology lirniiations 
and hurlran safety are other considerable 
factors. Human physiology, diving technology 
and s,a�ety must obviously be considerations, 
Redizirrg that much of the underwater survey 
can be most efficiently done remotely, it will 
still be essential b put diving scientists and 
technicians down, With recent advances in 
special gas-mix technology, 40 m Is a 
relatively safe and routine scientific dive, 
while 100-mdives, even an special mixtures, 
are fir more difficult and dangerous. Of 
course, having reviewed these practical 
considerations, the study's goal has t~ be kept 
in mind; if the: data needed to address the 
research concerns are in 100 rn ofwater, then 
we should utilize the necessary technology b 
get there, either remotely or in person, 
However, absent persuasive evidence of the 
pressing need to be there, and realizing that 
continued funding o� a project of this 
magnitude requires positive rew& it seems; 
that prudence, as well as good science, 
dictates beginning at the shallower level, 
establishing the data base, reformulating 
hypotheses as the need occurs, and then going 
deeper or shallower as the data dictate. 

After having identified the Paleaindim 
shoreline target litbrd mile, arrd realizing the 
sik scarcity at that harimnya potentially more 
productive middle-Archaic target litbra1 mne 
should be identified. As with the Yaleoindian 
shge sites, submerged Archaic sites could 
occur from the deepest Archaic coastline for 
l i t b d  zone sites b the shdluwesl depths f ir  
interior sites. The ca, 12-rn depth is where 
most: authorities would place the ca. 6,000 to 
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5500 B.P. shoreline; adding 3 m to the 
inshore and 3 m to the offshore side of this 
line establishes a middle-Archaic littoral target 
zone of 9-15 m in depth as a beginning point. 
The middle Archaic was a time of population 
expansion and increased efficiency in sub
sistence technology, and sites of this stage 
might be larger and, therefore, have a higher 
potential for being located. The next step is to 
plot this band on the bathymetric charts, and 
then select sample areas. Random sampling 
this target band is not appropriate, as bottom 
and subbottom topography must be addressed 
in order to identify (1) natural features, 
including but not limited to ridges and 
hollows, lagoons and ponds, solution fatures, 
watercourses, potential submarinesprings; and 
(2) possible cultural features, such its shell 
beds, rock deposits and depressions, all of 
which would indicate potential loci of coastal 
middle Archaic or even interior Palmindim 
settlement and subsistence activities. 

The technology qui red  to conduct such 
investigations is well-established, albeit 
frequently expensive and cantankerous. After 
establishingaccuratebathymetric charts, either 
by consulting existing ones or doing supple-
mental surveys, the next step should be the 
subbottom survey, again to establish bottom 
topography with the possibility of also 
identifying submarine springs. Aerial or 
satellite remote sensing can be used for 
general survey, mapping, site survey and 
could possibly reveal submarine springs as 
well. 

Following topographic feature analysis, 
and selection of areas to be sampled, actual 
excavation should begin, Unless suspected or 
documented submerged prehistoric cultural 
resources have been located in the initial 
stages, the preliminary approach should be 
through caring, with cores being subjected to 
multiple analytic techniques. Such techniques 
should include visual examination and 

palynological, botanical (especialSy if peat is 
encountered), malamlogical, faunal, sedimen
tary, geochemical and radiocarbon analyses. 

After digesting the analyses, it is probable 
that areas with varying degrees of potential for 
containing cultural resources can be identified. 
The higher probability areas may then be 
selected for a more intensive scrutiny, such as 
more coring, or actual hand excavation, using 
standard underwater archeological excavation 
and recording techniques. 

At any time in the study process, partici
pating scientists will need to be able to dive 
on, and access by remote sensing techniques 
such as remok-operated vehicles (ROVs), loci 
in the study area to answer specific questions, 
or simply to engage in unselextive seabed 
examination. This will allow the constant 
rethinking, reexamination and reformulation 
necessitated by such a pioneering study. 

To conclude, there is great potential for 
the existence of prehistoric cultural remains in 
the Dry Tortugas. For at least 12,000 years 
people have been on the mainland of the 
Americas surrounding the Caribbean.Some of 
those geople were in south Florida by that 
early time, and in later millennia larger 
numbers of people occupied the entire region, 
and their numbers and cultural complexity 
grew until the ethnographic present. Lowered 
sea level near the end of the Pleistocene 
uncovered vast areas of dry uplands exposing 
an area of the Floridian peninsula and the 
Florida Keys twice as large as at present. For 
some time it has been contended that early 
peoples expanded their activities into that area, 
only to retreat before the rising Holocene 
waters. We now know that this did indeed 
occur. It is now known that cultural remains 
can stay remarkably well-preserved over 
millennia, given cerfain conditions. And it is 
now known that these remains can be located 
and recovered. 
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CHAPTER VI 

Environmental Factors Affecting Vessel Casualties and Site 
Preservation 

Larry E. Murphy and Randolph W, Jonsson 

Environmental factors have contributed 
directly b vessel losses at Fort Jefferson 
National Monument, and they have produced 
postdepositional alterations to submerged and 
terrestrial sites. A consideration of environ
ment is fundamental to site interpretation and 
is necessary to account for the number and 
kind of marine casualties within the study 
area, and the level of site preservation and 
integrity. 

Historical research indicates the Dry 
Tortugas have been the focus of numerous 
marine casualties, and �or centuries they have 
been recognized as a primary Gulf and Florida 
Straitsnavigation hazard. The Tortugas canbe 
seen as a "ship trap" because of their 
proximity to principal Gulf of Mexico shipping 
routes and then extensive unnavigable shallow 
water and associated reefs. Formation of a 
ship trap requires a cornbination of natural and 
cultural variables that have yet to be com
pletely isolated and defined. Among the most 
obvious variables would certainly be trade 
routes, which are dependent on sociocultural 
f'actors; density of vessel traffic; weather 
factors, including wind, waves and currents; 
presence of navigation aids including warning 
devices and charts; and navigation technology. 
This chapter focuses on natural processes that 
have influenced the wreck collectionwithin the 
monument. 

Environmental factors are important to 
developing a predictive model for wreck 
concentrations useful for stratifying the study 
area in various zones, including areas most 
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likeIy to contain a high site density, and those 
most likely containing sites of a particular type 
and preservation level. Stratification contrib
utes directly to cost-effective remote sensing 
survey. 

GENERAL CLIMATE 

Southwest Florida, including the study 
area, is classified as tropical. The average 
monthly temperature is above 18*C, with no 
notable winter season (Garrett 1983:5). Mean 
daily temperature ranges from 21.3" C in 
January to 29. loC in August. Infrequent cold 
spells, exceptionally approaching 0"C, may 
accur during winter "northers.'I 

Annual precipitation is about 83 cm/year 
with the wet season from May to October 
averaging 58 cm/yr and the dry season, 
November through April, averaging less than 
25 cm/yr (Davis 1942:144). September is 
usually the wettest month. Monument rainhll 
in 1990 was just over 76 cm (NPS 1990 
weather data).

The Dry Tortugas have an average rainfall 
only about 12 cm less than Key West. The 
reason that the Dry Tortugas are "dry" is not 
because of lack of rainhll. Tortugas' aridity 
results from a combination of poor water 
retention by the coarse calcareous soil, and a 
high evaporation rate from nearly constant 
winds and intense sunlight. Davis (1942:146) 
observed that rainfall decreases and soil 
coarseness increases as one moves westward 
from Key West to the Tortugas. While there 



is no fresh water in the Dry Tortugas, a 
brackish water lens has been docurnented on 
Loggerhead Key. 

The mean sea-level pressure in the Gulf 
region ranges from a low of 1,018 mb in 
September b a high of 1,021 mb i r ~January. 
Less than 10 percent of observations depart 
from the m m  by as much as 5 mb in sumner 
or 10 mb in winter (Jordan 197J:IIA-I). 

Wind 

Examination ofthe historically documented 
vessel casualties in the study area indicate that 
storm-generated wind contributes b vessel 
loss. Prevdiling winds dominate sailing vessel 
navigation, and ab rm winds are direct cause 
of many casualties in the Dry Tortugas. 

The Tortugas lie within the influence of 
the northeast trade winds, which blow easterly 
throughout the year. These constant winds 
have given rise to the terms. "windward" and 
"leeward,I' commonly applied in Caribbean 
navigation to note a p i n t  relatively to the 
eastward or westward (Green 1877:1)

March through September, the eastern Gulf 
is In the western side of the Bermuda 
high-pressure cell that has a gentle clockwise 
(anticyclonic) wind flow. During October 
through May? northeasterly winds prevail in 
the astern Gulf. November through February, 
the eastern Gulf winds are predominately from 
the northwest and north. During the summer 
months, flow is southerly. Principal QuIf 
winter influences are continental cold-air 
masses, while in the spring and summer, 
tropical air masses arrive from the south and 
southmast (Jordan 1973:1TA-2; Mfineral 
Management Service 1982:126)" The mean 
wind sped for Fort Jeffersori for 1990 is in 
Figure 4. I .  

The 1877 US Hydrographic Office 
Caribbem navigation guide (Oreerr 1877:1-4) 
gives a good general Tortugas wind pattern 
description particularly pertinent to mariners, 
and the following discussion Is from that 
publication 

Trade wind diurnal variations are called 
lmd and sea breezes, which are locally 
variable. Sea breeze generally begins about 

figwe &I. Mean Dry Tortugas wind speed 1990. 
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9:Ms A.M. and blows onshore until sunset, 
when there is usually a calm. Evening land 
breezes are offshore, blowing strongest just 
before dawn. The land breeze usually does not 
occur in the Bahamas area,where the trades 
diminish during the night. SaiIing vessels 
usually went to sea in the Caribbean at early 
daylight. 

During the rainy season, the wind inclines 
toward the southeast with periods of calm and 
squalls, which bring most of the rain. While 
Fort Jefferson was under construction, the 
rainy season was also called the "sickly 
season" because of the prevalence of fevers, 

During the dry season, the wind moves 
more to the northeast and increases in 
strength, sometimesblowing a strong gale for 
two or three weeks, especially during 
December, January and February. Occasion-
ally, strong north and northwest winds 
interrupt the trades, usually from November 
to April. These periodic storms are called 
"northers." July to October is the hurricane 
season. Besides hurricanes and northers, 
intense thunderstorms can be hazardous to 
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mariners. These three storm types will be 
discussed separately below. 

Thunderstorms 

Thunderstorms can be very serious in the 
Gulf-Caribbean region. The southeast Florida 
Gulf coast has a mean average of between 60 
and 100 thunderstorm days a year. About 66 
percent of the thunderstorms occur between 
June and September, and only about 7percent 
between November and February (Figure 6.2) 
(Jordan 1973:TIA-7). 

Tropical thunderstorms form' when large 
masses of moist, unstable air rise to high 
altitudes. In the tropics, this occurs when 
major wind systems converge, forming 
storm-cell systems that can be particularly 
violent. Winds exceeding 100 km/hr can be 
generated during regional thunderstoms 
(MillAs 1968:xvi). Thunderstorms frequently 
produce tornadoes and waterspouts. Severe 
gales are produced when rapidly descending 
cool-air downdrafts fan out along the storm-
cell base, A vessel caught in an intense 

Figure 6.2. Key West monthly thunderstorm activity days. 
&_ 
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thunderstorm could easily suKer damage and 
be blown off course onto the Tortugas reefs. 

Northers 


The first documentation of a Caribbean 
norther was by Columbus. On November 9, 
1492, Columbus recorded cold weather and 
heavy seas along the Cuban coast (MillAs 
1968%). 

Numerous Key West Admiralty Court 
Wreck Reports list strong northerly winds or 
"northers" as contributing factors for marine 
casualties. Northers occur when polar air 
masses inow south from the cold continental 
interior out over warm Gulf waters. When 
heated by convection from below, these cold 
air masses develop strong, gusty north wirrds, 
substantial cloud cover and rainfill. Qplcally, 
from November to March, 30 or mare such 
cold front intrusions c m  directly affect the 
Tortugas area (Figure 6.3). Majority of cold 
fronts produce winds ranging from 28-37 
lcrn/hr. About 30 percent have winds in excess 
of 62 km/hr and about 15 percent have 

winds as high as 90 km/hr (Department 05 
Interior 1979:11-20; lWMS 1982: 128)" Cold 
weather periods lasting several days, with 
kmperatuies uccaslunally approaching 0" C, 
can be attributed to norihers (Stoddart and 
Fosberg 19815). Northers generate high seas 
and rough conditions that contribute e0 vessel 
losses in the Tortugas. NortherIy winds can 
occur in any month, but are most frequent In 
the winker. Figure 4.3 depicts northerly wind 
days for 1990. 

The I877 marirrer's guide to the Carlb'lrean 
relates the mehrological changes indicating 
an approaching north gale (Green 1677:2): 

Always heralding their approach by a 
heavy bank of clouds in the WW?and 
preceded by a light air from the 
contrary direction, accompanied by a 
falling barometer, they commence with 
a violent squall, gradually settling 
down into a fresh gale, which hauls to 
the NE and E, ending with fine 
weather. 

i 'L. 
i 't 
i 

Figure Dry Tortugas days with northerly wirrds. 
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Hurricanes and TroDical Storms 

The Gulf is particularly favorable for 
turbulent weather because of its extensive 
coastal regions and nearly complete enclosure 
by land. The Gulf of Mexico and adjacent 
coastal areas are part of the Atlantic tropical 
cyclone basin. 

Hurricanes are tropical cyclones, which 
revolve counterclockwise in the northern 
hemisphere. Cyclones are designated hurri
canes when their winds exceed 119km/hr, and 
they are the most destructive meteorological 
phenomenon known. Windspeeds have been 
clocked in excess of 400 h / h r  and storm 
surges 12 m above sea level. Hurricane size 
may range from 100 km to 2,000 h, 
Although recorded hurricanes that have struck 
the study area are about half these levels, 
these maximums indicate the range of 
possibility. 

IIkopical cyclones with winds between 61 
h / h r  and 119 km/hr are classed as tropical 
storms, while weaker circulations are known 
as tropical depressionsor disturbances (Gentry 
1984:516). A hurricane can form from a 
tropical depression in four to eight days. Once 
formed the system can last a few hours to 
three weeks, with a majority dissipating in five 
to ten days. 

Several conditions necessary for tropical 
cyclone and humcane formation frequently 
combine in the western Atlantic and Gulf of 
Mexico. Some conditions are: 1) sea water 
temperaturegreater than26" C, with suficient 
surface area to supply overlying atmosphere 
with water w p r ;  2) coiivectively unstable air 
with no strong inversions to prevent high 
cloud growth; 3) high middle-troposphere 
humidity; 4) minimum vertical wind shear 
(wind constant for great height); and 5) 
cyclonic wind rotation in the lower tropo
sphere (Schlatter 1988:234). 

The first recorded hurricane is probably 
that by Columbus in June 1494 (Millds 
1968:7). Millds has analyzed historical 
documentsrecording more than 170Caribbean 
hurricanes between 1494 and 1800. His study 
found that the hurricane season lasts from 
mid-May through November, with nearly 73 
percent occurring during August, September 
and mid-October (MillQs 1968:xiv). 

Florida's position between the Gulf and the 
Atlantic makes it the most exposed area of the 
United States to hurricanes. Hurricanes 
approach from the Atlantic to the east, the 
Caribbean to the south, and Gulf of Mexico 
to the west. From 1875 to 1958, 125 hurri
canes have struck Florida, an average of 1.7 
storms per year (Ichiye et al. 1973:l-3). 
Southeast Florida leads the nation in major 
hurricane strikes between 1899 and 1980 
(NOAA 1981:28). Hurricane and tropical 
storm monthly frequency from 1886-1980 is 
depicted in Figure 6.4. 

Mill&' frequency data correspond with 
more recent findings. Gentry (1984:511) found 
that approximately 18 percent of cyclones 
affecting Florida occur in August, 31 percent 
in September and 30 percent in October, most 
before October 20. About 10 percent of the 
cyclones occur in June and 7 percent in July. 
Probability that a major storm will hit the 
general Tortugas area in any one year is also 
provided by Gentry (1984511). The proba
bility is 18 percent for a tropical cyclone, 13 
percent for a hurricane and 2 percent for a 
great hurricane, which means storms with 
winds exceeding 201 km/hr. 

Just as there is predictable hurricane 
seasonality, hurricane frequency appears to 
follow predictable longer cycles. Leal (1991:5) 
reports periods of hurricane intensity resulting 
from increased summer rainfdl in the western 
Sahel region of West Africa. During 
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years of Sahel drought, hurricane activity 
diminishes. About every 20 years higher than 
average tropical Atlantic temperatures supply 
moisture for irrcrmsed S&el rainfall hcilitat
ing forination of organized tropical distur
bances. Severity of the 1988 and 1989 
hurricanes correspondswith therecently ended 
eighteen-year draught period in the Sahel and 
portends increasingIy inkmehurricanes during 
the next few years. 

Hurricanes pose a serious threat to 
mariners, and the 1877 mariner’s guide 
provides a recommended course of action 
(Green 1877:3-6): 

As the centre, or voriex is approachd, 
the wind increases in violence and the 
furious gusts beconie more frequent; 
the mercury in the barometer falls 

steadily, rising again as the sbrrn
centre recedes. The confused crass-sea 
at the centre is tremendous, and very 
few vessels could there escape serious 
disaster. The mast important requisite 
therefore in experiencing one of these 
tempests is to keep the skip as far as 
possible away from the centre. As the 
wind blows In a nearly circular course 

it is evident that the centre will 
dwdys bear eight points from the 
direction of the wind ..” To cross in 
�rout of a hurricane would be a most 
perilous undertaking, but, ... if a 
vessel finds herself in the right-hand 
semicircle of the storm, she should 
heave b on the starboard tack; if In 
the left-hand semicircle, then the port 
tack Is better, as In each case as the 
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wind shifts the ship will mine up 
instead of breaking offand consequent
ly will run far less risk of being taken 
aback. 

The National Oceanic and Atmospheric 
Administration compiled major tropical 
cyclone storm tracks for the period 1871-1980 
(NOAA 1981). For the years 1871, when the 
Hurricane Warning Service was established, 
b 1935 (an arbitrary end date), cyclones have 
struck or passed near the Dry T&rtugason the 
following dates: 6/1/1871; 10/19/1876; 08/17/ 
1881; 10/10/1885; 08/17/1886; 09/24/1894; 
lO/Ol/1895; 09/ 10/1897; 09/05/1900; 10/17/ 
1906; 10/17/1910; 08/09/1914; 11/15/1916; 
1011011919; 10/20/1924; 09117/1926;08/12/ 
1928; 05/27/1934; 09/03/1935. This list is not 
exhaustive as historical research by Edwin 
Bearss (1983) located reports of additional 
storms of sufficient strength to damage Fort 
Jefferson (discussed below), 

A search of the 241 marine casualties in 
the Fort Jefferson database indicates that only 
two casualties, both occurring in the 1910 
storm, can be directly attributed to these 
storms. The two vessels stranded by the 1910 
storm, LAKE WINONA and FRED W. 
WELLER, recorded the lowest barometric 
pressure of this storm,929.2 mb (27.44"). 
This is the lowest reading recorded in a 
hurricane between 1900-1973 (Ho et al. 
1975:5). 

Between 1871 and 1935, 107 vessel 
casualties are documented for the Tortugas. 
Twenty-seven have sufficient information to 
determine they were storm related. Based on 
this rather small sample, it appears that in the 
Dry Tortugas more marine casualties result 
from northers and thunderstorms than 
cyclones. 

Hurricane Storm Surge 

Although hurricanes and cyclones may not 
have been responsible for many Tortugas 
marine casualties in the last 1UO years, high 
waves and storm surges have certainly 
impacted archeological sites in the study area. 
While storm surge impact is well documented 
for occupied areas, its effect on archeological 
sites is less well known. It is likely that the 
majority of Tortugas archeological sites have 
been affectedby hurricane waves, currents and 
surges. The difficulty lies in determining just 
how great that influence has been, or will be. 

Every hurricane landfall produces a storm 
surge, which canbe the most dangerous aspect 
of a hurricane. Typically, the longer a storm 
remains in the Gulf, the higher the surge 
(MMS 1982:129). Surge results from 
proximate sea level changes caused by 
interaction of several processes, including 
local low barometric pressure with highs 
offshore, bottom friction on waves and 
stom-carrid water mass, and high winds. 
The highest surge is usually on the on-shore 
wind side of the storm (Gentry 1984; Bascorn 
1980:87-91). Surges as high as 5.5 m above 
normal have been recorded in the Florida Keys
(Gentry 1984:512). 

Great differences in water height in the 
short period of a hurricane can cause severe 
coastal erosion and unusual deposition. Dunn 
and Miller (1964:221)observe that hurricane-
driven wves have washed away 9-15 m of 
beach in a few hours. R e e f - h d  shores 
receive some protection from wve damage, 
but adjacent subtidal offshoreareas are subject 
to extreme damage (Britton and Morton 
1989:37). Hurricane surge and waves are the 
primary processes that have altered the 
islands, as discussed in the historical geogra
phy chapter (Chapter II). 
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Hurricanes are the most efiwtive sediment 
movement processes, but northeasbrs also are 
efficient sediment transporters. Hurricme 
driven seas have been observed moving 
enormous quantities of sand m d  boulder-siz 
coral rubble in the Florida Keys (Shinn et al. 
1989:27-8). Hurricane sediment transport in 
the lower keys is related to the east-west 
platform margin iilt, which means primary 
transport is to the west. Shinn notes that most 
hurricanes approach Florida from the 
southeast Consequently, the first and strongest 
winds hitthg the Tortugas would be from the 
northeast, which would tend to move sediment 
offshore. 

lhpical cyclone and hurricane impact has 
been a significant factor during Fort Yefler
son's history. At las t  11 major sbrms or 
hurricanes are known to have affected Fort 
Jefferson construction: 

October 11,  1844 - A kurricLme altered 
Garden Key (Mmucy 1936; h r s s  19&3:40). 
Maj. Harh~anBacke surveyed Garden arrd 
Bush Keys in January 1846, Lt. Woratiio 
Wright found that the island migrated bwdrd 
the south and waves were reporkxi to have 
washed over the island when he arrived a few 
months later. 

1852- A hurricane undermined the breakwater 
(Mmucy 1936). 

August 27-28, 1856 - Government vessel 
A@TltVA sunk by hurricane (Beam 1983: 
171). 

1845 - Hurricane kn~clrs:down the walls of 
officers' quarters (karss 1983:262,2&8). 

October 20, 1870 - Damage to government 
boats and wharfs; small buildings swept away 
and 25 tons of coal were lost (Bearss 1983: 
333)" 

Bctotrer 6,  1873 - Damage to parade ground 
buildings, some buildings and cattle pens 
swept away (Mrss  19833318). 

September 13y 1875 - Damage to the light
hause tower and two officer's quarters' 
chimneys were toppled (Umrss 198334.3)I The 
kick of this hurricane is plotted in NOAA 
1981:37. 

August 1886 - Hurricane damaged buildings 
and tore porches off parade ground quarters 
and nearly leveled the wharfs (Bearss 
1983:374), This probably occurred August 17, 
based on this hurricanek track plot (NOAA 
1981~4.8). 

1888 - Sbrrn collapses a 15-in h d m a n  
platform an the parapet @earss 1983:376). 
This could have resulted from a September 23 
storm or a hurricane on August 16 (NQAA 
I98150). 

1904 - Ropical storm damages the cod docks, 
probably on September 18 (NOAA 1981:66). 

October 14-17, 1910 - Damaged coal docks, 
levelled some out buildings and tore down the 
north dock approach (Snell 1983:41&-417). 
The track of this storm passed directly over 
the Tortugas on October 17 (NOAA 1981~ 7 2 ) .  

Historical evidence has provided some idea 
of storm surge impact an Torhigas Islands and 
structures. How these processes affect shallow 
water shipwrecks and other submerged sibs 
is not known aud so far urrirrvestigated. What 
appears at first to be a devastating impact, 
may not be. Mast of the wrecks that have been 
investigated so far at Fort Jefikrsori National 
Monument have associated wooden structure 
and are relatively compact sites, indicating less 
severe storm impact than might be expected. 
Investigation of natural site-formation 
processes on the 'Ibrtugas' shallow-water 



wreck colle&on will greatly augment what is 
known about wreck and submerged site 
formation and preservation in general. 

Hurricmes also damage marine life and 
reefs. Intense hurricanes are capable of 
bringing cold water to the surface that can 
persist for weeks. Surface water cooling as 
much as 9°F was recorded from hurricane 
Hilda in 1964 (Jordan 1973:IIA-9). 

Other Weather Phenomena 

In extreme south Florida areas, there are 
fewer than 10 fog days a year, with diminish
ing frequency southward. These fogs usually 
dissipate after sunrise and heavy daytime fog 
is seldom observed (Ichiye et al. 1973:l-3). 
Fog reducing visibility below one-half mile is 
very rare in the Dry Tortugas. It is unlikely 
that fog would be a factor in Tortugas marine 
casualties. 

Low Visibility from Heavy Rain 

Reduced daytime visibility in the Tortugas 
can result from very heavy rain,which might 
contribute to marine casualties. 

Tides 

Gulf of Mexico tides usually do not exceed 
0.7 m. The tidal regime for the southwest 
Florida Plateau is mixed, having both diurnal 
and semidiurnal tidal components (MMS 
1987:25). 

Current 

Current can be viewed on at least three 
levels: global, regiond and I u d .  On the 
global level, as depicted in Figure 6.5, the 
major Atlantic currents and prevailing winds 
provide a natural circulatory route from Spain 
to the Caribbean and back. Oceanic currents 

Figure 6.5. Principal North Atlantic and Caribbean currents. 
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figure 6,6. Principal sea routes (after Kosler and Imray 1869). 

were critical factors in maritime exploration 
and European global expansion. The North 
Equatorial Current, along with the prevailing 
easterly trade winds, provides a direct sailing 
route from Spain to the Antilles. The swift 
Gulf Stream provides egress through the 
Florida Straits up along the Atlantic seaboard 
to the Carolinas, where prevailing westerlies 
and the Nw&h Atlantic currents return to 
European shores. This natural oceanic system 
structured European, esptxkdly Spanish, 
maritime activities for centuries. 

Regional current systems are those of the 
Caribbean, Gulf of Mexico, and Gulf Stram, 
which flows through the Florida Straits. The 
Atlantic northeast trade winds drive the 
Caribbean Current that flows westward from 
the Equatorial Current (Figure 6.5). The 
Caribbean Current crosses the Caribbeari Sea 
and continues through the Yucatan Chamel 
into the Gulf of Mexico forming the h p  
Current (Jones 1973:IIB-4)- Gulf circulation 
is dominated by the h o p  Current, which is 
discussed in detail in Chapter IKI. 
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The eastern Gulf, including the Tortugas, 
is the most dynamic area of the Gulf of 
Mexico. The lower Florida peninsula separates 
two adjacent environs with a typically strong 
flow of ocean water from the Gulf into the 
Atlantic. This strong current system tends to 
remain very close to land areas in the Florida 
Keys ( M M S  1982:139) and augments local 
currents. 

Local currents of the Dry Tortugas have 
not been studied in detail. While global and 
regional current patterns have afFe&xl 
Tortugas sites by influencing maritime 
activities conducted in the vicinity, local 
currents directly affect both cultural and 
natural site formation. The lack of data on 
local Dry Tortugas currents reinforces the 
necessity of a multidisciplinaryapproach to the 
cultural resource inventory in Fort Jefferson 
National Monument. Detailed knowledge of 
local current regimes is necessary for site 
interpretation, as well as biological assess
ment. 

Waves 

The discussion of wind and storm activity 
above suggest that moderate seas dominate the 
eastern Gulf most of the yeat. Wave patterns, 
like most weather, do show a seasonality, 
generally being more severe in the winter than 
summer. 

Summaries of wave data for the eastern 
Gulf collected by the US Navy (reported in 
Jordan 1973) show 60-65 percent wave height 
below 3 ft between October and April, 10-15 
percent greater than 5 ft and about 1 percent 
of the time exceeding 12 ft. May through 
August the waves are less than 3 ft 80-90 
percent of the time, 2-6 percent more than 5 
ft and much less than 1 percent of the time 
more than 12 ft. 

Predominate wave directions are from the 
east and northeast September through 
February, and from east and southeast March 

through August. Waves from the north and 
northwest, especially in the fall and winter, 
tend to be the highest. Wave periods of five 
seconds or less occur 61-74 percent of the 
time and predominate in summer. Wave 
periods greater than nine seconds occur about 
5-6 percent of the year (Jordan 1973:IIA-3). 

The highest waves are associated with 
cyclones. Hurricane waves can exceed 10 m 
(Jones 1973). Generally, oEshore waves are 
higher than those in near-coast areas. The 
Tortugas would have higher waves than many 
coastal areas because of the long fetch in 
nearly every direction. 

Swells follow a pattern similar to waves. 
September to April 72-80 percent of the swells 
are less than 6 ft and 3-6 percent are more 
than 12 ft. May to October 93-96 percent of 
the swells are less than 6 ft and less than 2 
percent are more than 12 ft. Minimum swell 
is noted in June and July (Jordan 1973:IIA-3). 

Wave action affects initial shipwreck site 
deposition and is a principal postdepositional 
process. Muckelroy (1978:176-182) classes 
wave action as a "scrambling device" along 
with currents. Other thanMuckelroy there has 
been little investigation of wave impact on 
shipwrecks. 

Bascom (1980) presents a useful account 
of wave action, and this discussion draws from 
that reference. As ocean waves and swells 
enter shallow water, their systematic circular 
motions become turbulent in the surf zone. 
Bottom sediments are suspended, with the size 
of sediment suspended and the duration of 
suspension being a function of particle size 
and weight and of wave energy, which is in 
turn a function of wave height and length. 
Bigger waves have more energy and conse
quently suspend larger particles for a longer 
time. When waves diminish, heavier particles 
come out of suspension first. The depth of 
sediment disturbance below the seabed is also 
related to wave height and length. The deepest 
level below the seabed disturbed by waves is 
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called the wave base. Because af these 
processesr heavier objects tend b be quickly 
buried at the wave base when sufficient sand 
is present (Murphy 1990c:53). 

Waves can move materials on the seabed, 
but because most artifacts are heavy relative 
to even large suspended particle s i q  they 
tend not i~ be moved much after initial 
deposition, but rather migrate downward, 
Lighter materials knd  tobe tmsporid in the 
direction of waves, currents and 1itQrd drift, 
but they, too, eventually beconie stabilized. 
Because there is a size and weight limit for 
materials tmnsportd under a cerhin set of 
conditions, and the principal nroveriient 
direction can iisuaily be discerrled, wdve arid 
current impact can be roughly estimated, and 
eventually accurately predicted. 

Wave impact is typically viewed as an 
overwhelmingly destructive force on shallow-
water shipwrecks, however, recent work 
indicates that it is not as destructive as 
corninonly believed (Murphy 1990~) 
Wiuckelroy (1978: 176-182) found the level of' 
site disturbance w a s  closely rclated t~ 
particular environmental conditions, which 
indicates the iniporhnce of geomoryholaglca~ 
and oceanographic research towreck inkrpre
tation Fort YeRerson shipwrecks; occur in 
many different environments, <and the level of 
integrity and preservation is a function of 
environmental variables, Analysis of environ
mental variables' influence an site preservation 
will be an important part of multiple-sik 
research at Fort JeRerson Ndtional Monument, 

Someother environmental factors:affecting 
artifact niovement or stabilization are: the 
nature of initial site deposition (whether or nut 
it was storm deposited, storm Inkxrsity and 
extent of initial s ik  scatter); storm occurrence 
prior b site stabilization; bottom slope and 
composition (whether solid or scaikred reef, 
amount and depth of m d  cover); growth rate 
arid nature of pioneering reef organisms that 
may contribute skibllimtion; and chemical 

and electrochemical environment that affects 
artifact encrustatiun rate:. These factors, and 
other unrtxognlzd variables, if tested and 
controlled for in a multidisciplinary study of 
the Fort Jefferson sites, will be important h 
developing a reliable model for subrnerged site 
formation processes in the monument as well 
as other areas. Such a model, If sufficiently 
refined to allow prediction, will enhance 
cost-eifective submerged site evaluation and 
survey design in other NPS areas. Orie of the 
contribukions nioilel development and testing 
has Is the generation of (usually slatistical) 
laws of iratiiral site transformation underwater, 
which would have g e n d  applicability 
(Schitfer 1987rPI-11). 

At this stage, sonie speculation about the 
nature of site integrity and preservation can be 
made about various: Fort Jefkrson areas 
known la contain historical sites, Environmen
tal hctors must be considered in the survey 
design, which is discussed in a later chapter, 
Temporal and spatid distribution and 
composition of 'hrtugas' historically doeu
nienkd wrecks are d e b i l d  in Chapter IX. 
Summarily, there are basically two wreck 
populations in the monument: vessels passing 
the Tortugas en route and vessels bound for 
the Tortugas for either mctuary  or pariicipa
tion in local activities. 

En route vessels will be found primarily 
on the outer shoal perimeter, Vessels involved 
directly with the Torlugas will be found near 
the 10-20-m-deep channels, within sheltered 
mckorages or on the interior island gerirne
krs. Because of"protection and lirnikd fetch, 
waves; within the sheltered portions will be 
much lower and shorter than those on the 
outer perimeter. Consequently, interior wrecks 
should generally be less dispersed than 
periiiiekr wreclrs. However, because a 
principal preservatiori variable is depth of 
m d ,  the shallower of these sites may be on 
hard reef, which would allow inore disyersd. 



Outer perimeter wrecks will reflect the 
impact of numerous variables. Principal 
bank-reefsystems that form the perimeter are: 
Pulaski Shoals to the northeast, Loggerhead 
Shoal to the west and Long Key/Bird Key 
Shoal to the southeast (seeFigure 1.1). The 
highest and longest waves occur on the 
perimeter, especially on the north. If the 
vessel was storm deposited, the wreck scatter 
may be shallow and widely dispersed, or the 
wreck may fall into deeper water on the reef 
face, which could enhance site integrity. The 
vessel could also be damaged on an outer 
shallow patch reef and sink in somewhat 
d e q e r  mter inside the reef. 
Wrecks can be found in water much 

shallower than the vessel’s draft because high 
waves can carry the vessel into much 
shallower wakr than would normally float the 
vessel. Complex wreck scatter can be formed 
by a vessel holing in a high-wave trough and 
then being carried further inland to disperse 
in shallow water, or alternately breaking apart 
and dispersing in heavy waves. The hull, or 
large sections of structure, can ground and 
initially survive, only to be broken up by later 
storms, for example apparently the case with 
FOJE 003. If the vessel was grounded through 
navigation error and broken up by later 
storms, the dispersal pattern would vary as a 
function of postdepositional wind and wave 
direction, intensity and duration. 

Bottom topography is an important variable 
to d l  wrecks within the monument. The best 
preservation is expected in areas of deep sand. 
However, sand is not necessary to preserve 
wooden structure. For example, most wrecks 
examined so far have wooden structure such 
as FOJE 008,011, 029 and the Coast Guard 
Dock Ballast Pile, which represent both 
interior and perimeter sites. Sand bottom 
extent is presently unknown for the Tortugas, 
However, sand of varying depths has been 
observed in the grooves between reefs, in 
channels and anchorages, and in patches 
within living reefs. Grasses can effectively 

stabilize material in relatively shallow sand, 
and coralline algae and encrustation can 
cement artifacts to bare rock. Basic investiga
tion of biological questions, for example the 
minimum sand depth necessary to support 
grass cover, are important to site prediction 
and interpretation and argue for a multidisci
plinary approach. 

Live reefs cover less than 4 percent of the 
monument’s area (Davis 19821,which means 
that most wrecks probably occur in areas with 
little live coral. However, the introduction of 
a shipwreck produces protected substrate that 
is colonized by reef organisms (see Chapter 
XX). Growth of reef-building organisms 
coupled with artifact encrustation processes 
help stabilize cultural materials, even in 
high-energy areas. 

In summary, toggerhead Key, North Key 
Shoals and to a lesser extent Pulaski Shoals 
are high probability meas for vessel casualties 
resulting from northers. The southern shoals, 
from East Key through Garden Key Shoals 
and the southeast side of hggerhead, are 
likely to pick up vessels driven by strong 
southeast cyclonic winds. Thunderstorms and 
pilot errors would be more random and less 
attributable to these larger stom patterns. 

The most intact wrecks will generally be 
found in the interior of the Tortugas group and 
the most scattered will be on the perimeter. 
However, local conditions can produce a high 
state of preservation and integrity anywhere 
in the island group. We currently do not have 
sufficient data to predict preservation and 
integrity levels based on site location. 
Consequently, at this point we cannot identify 
areas most likely to contain sites with the 
highest information potential, although this is 
a critical hctm for National Register determi
nation, as well as necessary for future research 
planning. Completion of an extensive survey, 
inventory and evaluation of a wreck population 
like that of the Tortugas will go a long way 
toward providing a model that wili provide 
predictability for other areas. 
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CHAPTER Vi� 

Historic Contexts 

Larry E. Murphy 

Fort Jefferson National Monument 
historical sites are an international heritage as 
well as an important representation of United 
States historical development. This chapter 
develops a general interpretive framework 
based on established United States Department 
of Interior (USDOI)historic contexts for the 
international collection of Dry Tortugas sites. 
This framework is intended to provide a basis 
for site significance evaluation, and to serve 
as a field guide to ascertaining probable 
submerged site function--that is, what category 
is most likely represented by a sik, which can 
assign each site a property-type as defined by 
the Secretary of Interior's guidelines (USDOI 
1983b). It is expected that this approach will 
be modified and amplified considerably as a 
comprehensive site survey and numerous site 
evaluations are conducted. 

Historiccontext development has long been 
part of USDOI preservation planning. Historic 
property significance evaluation for planning 
and management purposes is typically 
conductd within historic themes (IJSDOI 
P S - 2 8 1  1985:Ch. 2, p. 1). The Secretary of 
Interior's Archeology and Historic Preserva
tion Standards and Guidelines (USDOI1983b) 
establish historic context as an integral part of 
research for preservation planning purposes. 
Contexts are intended to describe an area's 
significant, broad developmental patterns. A 
basic assumption of these guidelines is that 
decisions about identification, evaluation, 
registration and treatment of historic properties 
are most reliably made when infbrmation is 
colkcted and organized within historic 
COIlkXts. 

General Approach.. .A single historic 
context describes one or more aspects 
of the historic development of an area, 
considering history, architecture, 
archeology, engineering and culture; 
and identifies the significant patterns 
that individual historic properties 
represent.. .The goal of preservation 
planning is to identify, evaluate, 
register and treat the full range of 
properties representing each histdric 
context, rather than only one or two 
types of properties. Identification 
activities are organized to ensure that 
research and survey activities include 
properties representing all aspects of 
the historic context. Evaluation uses 
the historic context as the framework 
within which to apply the criteria for 
evaluation to specific properties or 
property types (USDOI1983b:44718). 

This chapter provides an interpretive 
framework based on principal historic themes 
recognized by the National Historic Land-
marks (N-XL) Program (USDOI 1987a). 
Thematic classifications were initiated in 1936 
by the National Park Service Advisory Board, 
which stated, "classification of resources is 
intrinsic to an understanding of a body of 
knowledge about those resources and is 
fundamental to the comparative andysis 
necessary in making judgments of relative 
significance" (USDOI 1987a:i). The purpose 
of thematic classification is to provide a basic 
outline of US history, prehistory and cultural 
endeavors against which parks and landmarks 
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are evaluated to determine prspriies' 
representativeness within the National Park 
System. Currently (1987 revision), there are 
34 WS historic themes, divided inlo subthemes 
and facets. 

Hisbrical contexts provide a reasonable 
orgmizational framework for the vast 
hisbricd record pdmtially relevmi b the Dry 
Tortugas,A hierarchical structure is useful fir 
developing archeological inferences, and 
determining historical significance of the 
complex maritime makerial record within thhe 
study area. Different geographical scales 
include activity involving the Dry Tortugas 
directly, such as exploration, fishing, 
wrecking, anchorage; Fort Jeefl-ersorr supply 
and construction; regional activity, such as 
Gulf navigation and transport; Caribbean trade 
and ascendancy of 'US markets and tmnsprta
tion; and international themes, including 
navigation and interaction of all nations 
involved in Caribbean and Gulf trade, warfare 
and privakering; and finally clandestine and 
poorly dacumented activities such as smug
gling, piracy and salvage. Consequendy, sites 
within Fort Jefferson National Monument may 
have lmal, regional, national or irrtematianal 
context and significance, Rather than irrcluding 
a comprehensive historical narrative in this 
assessment, the approach here is b delineate 
specific themes on various levels that represent 
Dry 'Ibriugas historicid activity. 

Historic context used as a framework for 
maritime sites interpretation is just beginning. 
The approach I s  untested, but it may have 
general methodological applicability. For 
example, recently the 'lkxas Antiquity 
Commit& developed an historic context 
overview �or Texas shipwrecks (Arnold 1989) 
as part of the revision and expansion of the 
Texas State Historic: Preservation Plan 
concerrring shipwrecks, Arnold notes that "The 
determination of a site's significance Is often 
a ticklish matter. Examination of a site relative 
to its hisbric context can fkilitate this 

determination a d  make the historic context a 
valuable functional tool" (Arnold 1989:12). 

Some historic contexts relevant to Fort 
Jefferson site interpretation are just mentioned 
here. Others, which pertain to known 
casualties, are more d ~ d o p d ,Based on the 
lung Dry 'I'ortugas maritime history? more 
thematic corrtexts are presented than might be 
finally represented vnce a comprehensive 
survey and evduation is completed. This 
chapter, which is experimental, is intended to 
include most currently listed potentially 
applicable contexts. 

Mobility ~f ships requires a modified 
application of NML themes, Dry 'Lbriugas 
archeological sites reflect many dliferent 
activities designated by the thematic classifica
tions. However, sonie categories have to be 
stretched a bit to include specific maritime 
activities represented by probable: sites in For& 
Yefferson Natiord Monument. Dry Tortugas 
sites also reflect International activities that 
extend beyond NPS thematic classification 
Primary modification of the W S  thematic 
framework, besides addition of themes, 
stibthemes and facets, is the inclusion of 
activities, some treated as processes, that do 
not fall within a particular hisbrical p e r i d  
For example, piracy is treated as a particular 
hcet of thhe subtheme "Shipping and I1'Lanspar-
tatiaa" under Theme XI1 "Business. " It is not 
limited 'w a particular period, but rather Is an 
activity that occurred at varying intensities at 
various times. 

The format for the remainder of the 
presentation Is a discussion of pariicu'iar 
cakgories (subthemes are designated by 
letters, facets by numbers) presented In the 
USDO1 National Historic Landmarks publica
tion (1987a); modifications to the WHL 
categories; related NHL propdies  (1987b); 
likely vessel characteristics Involved; archeo
logically hisbrically documented sites In 
the study area (property types); a id  other 
archeological site examples useful for 
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comparative purposes, which includes 
appropriate sites from the National Maritime 
Initiative ShipwreckInventory (USDOI 1990). 

Theme I: Cultural Developments: Indigenous 
American Populations 

A. The Exliest Inhabitants 

1. The Early Peopling of North Amekca 
3. The Early Peopling of the Caribbean 

13. Archaic Adaptations of the Southeast 
14. Archaic Adaptabons of the Caribbean 
19. Early Man and Late Pleistocene 

Environmental Adaptations 

B. Post-Archaic and Pre-Contact Develop
ments 


16, Post-Archaic Adaptations of Eastern 
Coastal Regions 

17. Caribbean Adaptations 
23. Other-late Prehistoric Specialized 

Maritime Adapta~ons 

C. Prehistoric Archeology: Topical Facets 

2. Prehistoric Technology 
8. Prehistoric Economics/Trade 

15. Prehistoric Ihnsportation and 'kavel 
20. Submerged Prehistoric PeriodArcheo

logical Resources 
23. P a l ~ l o g y  

D. 	Ethnohistory of Indigenous American 
Populations. This theme encompasses the 
period 1500-1830;thelatter daterepresents 
the time when southeastern Nathe 
American groups had been displaced. 
Recently, the WS Southeast Region 
developed a NHL Theme Study (MPS 
Southeast Region Office nd.) that included 
a discussion of thematically related sites 
that provide specific context for this 
subtheme. 

1. Native Cultural Adaptations at Contact 

j, Native Adaptations to Southeastern 
Environments 

k. Native Adaptations to Caribbean 
Environments 

2. Establishing Intercultural Relations 

d. 	Guiding Explorers Across New 
Territories: exploration and Menen
dez' 1566 passage through the 
Marquesas Islands 

h. New Native Military Alliances 
(Menendez-Cdos 1566) 

i. Trade Relationships 

3. 	Vheties of Early Conflict, Conquest 
or Accommodation 

b. Forced and Voluntary Population 
Movements (Keys Indian removal 
and extermination) 

Theme TI: Europai Colonial Exploration and 
Settlement 

Subtheme A: "Spanish Exploration and 
Settlement"includes all Spanish activitiesuntil 
conclusion of the Spanish-American War in 
1898. After that period Spanish maritime 
activities would be included within other 
categories, such as international trade. 

Facet 1: Gulf and Caribbean Explom
tion 

Related Sites: Florida: Martin S k  (8Le853B/ 
8Le282) - Winter encampment of de Soto 
expedition (1539-40). 

Puerto Rico: Mona Island Passage - Important 
seafaring landmark since earliest European 
exploration and discovery. Capam - First 
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capital, founded by h n c e  de LRon in 1508, 
abandoned 1521I 

Virgin Islands: Columbus Landing Site -
Associated with 1493 discovery s f  St. Crok 
{I960 NHL). 

Facet 2: Spanish Occupation and 
Defense, including naval operations. 

Related Slks: Alabama: Aphchicola Fort Site 
- Northernmost Spanish colonial outpost on the 
Chatbhwhee River. Built Srr 1690 to prevent 
British inroads among the Lower Creek. 

Arkansas: Arkansas Post - Site of both 
French and Spanisheighteenthcentury colorrial 
occupations along the Arknnms River (11969 
NHL) 1 

Florida: British Fort ("Negro Fort" 1975 
NHL Property) - Established by English md 
Spanish during the War of 1812 as a haven fir 
runaway slaves, Fort was destroyed by the US 
in 1816. Cathedral of St. Augustine estab
lished in 1594. Fort Sari Carlos de Barrmcas 
@ahria de San Antonio) eighteenth century 
brick fortification that was an outpost of the 
Spanish Caribbean empire, captured by 
Andrew hckson in 1814 (I960 WRL), Fort 
San Marcos de Apalache - Established in 16160 
to control the Florida west coast, captured by 
Andrew Jackson in 1818 (1966 NHL). 
Cion~es-Alv~rexHouse: - Eighhfith-century 
Spanish townhouse (1970 NHL). Lhmbias -
Dwelling dating to the first Spanish Period 
@re-1763)and containing British and Spanish 
details (1970 WHL). St, Augusthe lbwn 
Historic District - Oldest continuously 
occupied settlement In US (1970 NIX)* Sarr 
Luis de Apalache - Seventeenth-century 
Spwish mission province o�Adache. Burrled 
by British colonial troops in 1702 (1960 
NHL)" Fort Mose (8Sj40) - Site of Bhck 
freedman established by Spanish in 1738. 

Fountain of Youth Park (8Sj31) - Created by 
Pedro Menendm de Aviles 1565, Santa Rosa 
de Siguenza - Established 1722 a�kr French 
f o r d  out of northwest Florida md destroyed 
by hurricane in 1752. Spanish Colonial 
Coastal Defense Complex - Sevenknth and 
eighteenth century coastal fortifications, 
includes Sari Fmnclsco de P u p  (8@110),Fort 
Picolah (3Sj67) and Fort Mahnms (8Sj448). 

South Carolina: St. Elena - Sixteenth century 
fort and township, Spanish Florida capital 
1564-1987, 

Pue* Rica: El Fuerie de San Jeranimo del 
hquerron - Main defensive fort of eastern San 
Juan Island. Constructed in 1591 attacked by 
English 1595, 1598, 1797 and by Dutch in 
1625, Fuek  del Code de Mirasal - Can
structed in 1845 to protect Vieques, Conde de 
Wiirasol kaibor and the largest masonry fort 
outside Sar! Yuan, 

Facet 3: Spanish privakring, smug
gling md slaving. 

Facet 4: Spanish Conrmerce and 
Merchant Shipping 

lklatd Sites: 

Subtheme B: "French Exploration and 
Settlement"includes activities until the transfer 
of huisiarra to the US in 1803, 

Facet 1: Gulf and Caribbean Explom
tion 

Facet 2: Gulf Coast Occupation and 
Defense, including naval oprdtiorrs 

hI ; z t ed  Sites: Alabama Sites: Fort Toulouse/ 
Fort kclaon Sites - Established in 1717 and 
was significant in extending French influence 
into Southeast interior; Fort Louis de 13 
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Mobile - Site of first French colonial settle
ment (1702-1711) in the Mobile area. 
BienviUe's establishment of military post and 
village secured France's claim to the northern 
Gulf coast. Recent archeological work has 
confirmed this site's location. Dauphin Island -
Numerous French colonial sites located. Fort 
Tombecbee - Eighteenth century French 
colonial rnfiihry and trading post in Alabama 
interior. 

Arkansas: Arkansas Fost (1960 NHL) -
Site of both French and Spanish eighteenth 
century colonial occupations along the 
Arkansas River. 

Louisiana: Fort de la Boulaye (1960 NHL) 
- Established to hold French claim to Missis
sippi River mouth in 1701. 

Facet 3: French Primteering, Smug
gling and Slaving 

Related Sites: Mtte's Blacksmith Shop (1970
NHL)- Traditionallyassociated with Jean and 
Pierre Mtte. 

Facet 4: French Commerce and 
Merchant Shipping 

Related Sites: huisima: Natchitoches Historic 
District (1984 NHL) - Established by French 
in 1714 as Red River trading center. 

Mississippi: Fort St. Pierre Site (22W 14) 
founded in 1718 to control YazooRiver h i n  
trade, destroyed in Natchez War of 1729. 

Subtheme C: "English Exploration and 
Settlement" includes activities from Cabot's 
voyage in 1497 through colonidon. 

Facet 1: Gulf and Caribbean Explora
tion 

Facet 2: Gulf Coast Occupation and 
Defense, including naval operations 

Relatad Sites: Florida: Fort Pensamla 
(8Es1150), British fort from 1763-1783. 
Attacked by Spanish in 1781 as part of US 
Revolutionary Wa. 

Facet 3: British Smuggling, Prim
teefing and Slaving 

Facet 4: Gulf and Caribbean Com
merce and Merchant Shipping 

Related Sites: Florida: Panton, Leslie -ding 
Co. Site (8Es534B)British trading company 
that worked with British and later Spanish 
colonial governments for Indian trading 
concessions. 

Charleston Historic District (1960 NHL) -
Largest and most prosperous eighteenth 
century seaport south of Philadelphia. 

SubthemeD: Other European Exploration 
and Settlement. Deals with the earliest 
European voyages to the present territory of 
the US including Dutch and Swedish activity. 

Facet 2: Gulf and Caribbean Occupa
tion and Defense 

Related Sites: Virgin Islands: Fort Christian 
(1977 NHL) - Built in 1680 to protect second 
Danish occupation of St. Thomas and secured 
Charlotte Amalie Harbor. Blackbeard's Castle 
(Skytsborg) - Constsuckd about the same time 
as Fort Christian,only defensive tower of its 
kind known in Lesser Antilles. Hassel Island -
Ruins of fortifications, shipping and coaling 
facilities related to nineteenth century 
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Charlotte Armlie, iricluding Shipley's Battery 
1807-1809 British Napoleonic War battery 
Fort Sale - Midseventeenth century earthwork 
Dutch coastal fort laprotect St. Croix, became 
main French defense after 1450, Frederick's 
Forl - Constructed 1718, destroyed in 1733 
Slave Revolt. Rebuilt in 1736. 

I%cet 3: Srnu&ing, Privattming and 
Slaving 

Related Sites: Cinnamon Bay Plantation and 
Frederick's Fort asswiatd with 1733 Slave 
Revolt. 

Ficet 4: Commerce and Merchant 
Vessel Operation 

Related Sites: Virgin Islands: Zufriedenheit 
Site - Archeological representation of sugar-
making facilities dating from seventeenth-early 
twentieth centuries. lbpresenh earliest Danish 
plantation atkmpis In Virgin Islands, Whim 
Plantation - 1790s plantation. Adrian Plan&
tian - Earliest St. John plantation (1718) and 
island's largest sugar producer" Annaberg 
Planhtion - Well preserved sugar phiation. 
Cinnamon 'nay Plankition - Associated with 
the 1733 Slave Revolt. Reef Bay Plantation -
Last warking sugar plantation on St. John, 

Theme 111: Development af the English 
Colonies, 1488-1763. This fwus Is 011 the 
physical, military and political development of 
Great Britain's North American colonies 
during the eighteenth century. 

Theme 1% The American Revolution 

Subtheme P: The Naval War 

Theme W: Political and Military APaiirs, 1783-
1860. This fhenre addresses the rdakd 
activities during the period of US development 

into a growing nation capable of pursuing its 
interests by military action 

Subtheme E: War of 1812, 1812-1815 

Subtheme H: Manifest Destiny 1844-1859 

Subtheme M:The Army and Wavy+ This 
would include the building of Fort Jeiferson. 

Theme V1: The Civil War includes voar-relatd 
and unrelated political and social activities of 
both the 'Union and Canfederaq 

Subtheme D: Naval Action 

Theme Wl: Political and 1Vfilihry Affairs, 
1865-1930. This thenre! includes related 
activities from the Civil War's end to the 
beginning of World Wx 11. The period was 
characterized by the South's reconstruction, 
Increasing influence af corporations, a "war" 
with Spain, the increasing stature of the US as 
a world power, especially with the entry af the 
country into World War I, The period was 
also characterized by massive hnrnigration a d  
isolationism after the war> rise in living 
standards, the Great Depression and increased 
national government involvement in economic 
and mid affairs. 

Theme VUI: World War Tl 

Subtheme D: The Home Front. German U-
boats operated in the Gulf of Mexico, 
northweskrn Caribbean, &ahamas and dong 
Florida's east cuast in 1942 and sporadically 
in 1943. During June 1942 in this area, U-
boats destroyed more shipping than they had 
sunk in m y  single month In all other theaters 
combined. 'U-boats sank 58 ships o� about 
300,000 gross ions bctween May and 
September 1942 (Cronenberg 1990:163; 
Mcrrison 1947:142-4). 



The response to the U-boat threat was 
increased patrols from Key West-based 
military ships and planes and the organization 
of merchant ship convoys for the Gulf sea 
lanes. Only two U-boats are recorded sunk in 
the Gulf during the 1942 campaign,one in the 
Florida Stpaits,U-157(Cronenberg 1990:174). 
At war’s end, there were 12 Tvpe XXI U-
boats in operation and another 121 launched. 
The Type XXI subs were the most refined 
produced by Germany. Early in 1946, a 
Three-pOwer agreement provided Britain, 
France and the US with 10 German U-boats, 
all others were destroyed. One TypeXXI sub 
assigned tQ the US was U-2513; launched in 
late 1944 or early 1945 this sub had not been 
commissioned. U-2513was commissionedinto 
theUS Navy where it was used for submarine 
tactics development until 1949.U-2513 was 
sunk during a Navy weapons test by destroyer 
ROBERT A. OWENS @DK-8217) on 
October 7, 1951, off the Dry Tortugas at 
24”53’N, 83”WW in 228 feet of water. 
Although the sub w a s  dived by Navy divers 
after sinking, the site has apparently not been 
located by divers since that time (Katts and 
F~XT1986:159-162). 

Theme IX: Westward Expansion of the British 
Colonies and the US, 1763-1898 includes the 
period between the Proclamation of 1763 and 
the end of the Spanish American Wx. 

Subtheme A: British and US Exploration 
of the West 

Facet 3: Scientific and Topographic 
Surveys 

Subtheme B: The Fur Thde 

Facet 1:Old Northwestand Mississippi 
Valley Fur Frontier, 1763-1815. Furs were 
brought down the MississippiRiver and loaded 
aboard coastal and oceanic vessels for trade. 

Subtheme D: Western M l s  and flavelers 

Subtheme E: California Gold Rush 

Theme X:The Farmers’ Frontier 

Subtheme 4: Settling and Farming in the 
Great Plains, 1862-1900 

ThemeXI: Agriculture 

Subtheme B: PlantationAgriculture, 1607-
1840. South and Virgin Islands 

Theme XII: Business 

Subtheme A: Extractive or Mining Indus
tries 

Facet 4: amber and Lumber 

Facet 5 :  Fishing and Livestock 

SubthemeB: Manuhcturing Organiations 

Facet 2:Transportation Equipment 

Subtheme D: Trade 

Facet 1: Export-Import 

Facet 5 ;  Commodity Markets 

Subtheme F; Insurance 

Facet 1: Fire and Marhe 

Subtheme L:Shipping and Transportation 

Subtheme M: Supporting Institutions 

Subtheme N: Piracy and Its Suppression 
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Theme XITI: Science 

Subtheme B: f irth Science 

Facet 1: Physical Gmgmphy 

Facet 3: Hydrology 

Subtheme @: Biological Sciences 

Subtheme Eg: Shipy  b a t s )  Lighthouses 
and Other Structures 

Theme XV: Communication 

Subtheme B: Mail Service 

Theme XW: Architecture 

Subtheme Z: N a d  Architecture. The 
National Maritime Initiative has added this 
subtheme and began a NHL Theme Study, 
"TheMaritime Heritage of the United States." 
The first phase recognized large historic 

vessels and developed an American maritime 
vessels typlagy, 

Theme XVIk Tmknobgy (Engineering and 
Invention) 

Subtheme B: Wdilitary (~rilficatians, 
Wapos). Documentation of Fort kffersan 
construction and support details Is important 
for augmenting what is ~ Q W I  of this fort in 
particular and the conskrrictian and operation 
of "third system foris" irr general, There is 
clear need of archeological documentation of 
these activities. 

Subtheme P: Extraction and Conversion of 
Industrid Raw Materials 

Subtheme G: Industrial Production Prm
esses 

Subtheme H: Construction. @OnstrUGtiQn 
of Fort Merson as the largest masonry 
structure in the Western Hemisphere and corn
plekly supported by shipping would augment 
this theme. 
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CHAPTER Vlll 

Documentation for Dry Tsrtugas Historical Archeology 

Larry E. Murphy 

There has been very little terrestrial 
archeology done in the Dry Tmtugas (see 
Chapter X).Nevertheless, the potential exists 
for material examination of events and 
processes known to have occurred on the 
islands within Fort Jefferson National 
Monument (NM). Prtimary and secondary 
historicaldocumentationpresentdherecenters 
on events likely to have left archeological 

residues and indicates areas that should be 
archeologically examined prior to any impact 
activities within and around Fort Jefferson. 

LOGGERHEAD KEY 

The principal features are the lighthouse 
and its support structures. On the island's 
north end are foundations, trash and other 

Plate 8.1. Loggerhead Key light and Coast Guard dock today. The trees are Australian pines 
(C'asuarina),which are twentieth-century exotics. USN photo by W. Krumpelman. 
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features assmiatedl with the Carnegie 'Institu
tion research station that operated from 
1904-ca. 1944 (Maya 1910; kingley 1927)-

-Sqtemher 8, 1867. During a yellow fever 
epidemic, Company K, 5th US Artillery was 
moved to the island from Fort Jefferson. On 
September 21, Company L was moved there 
from Bird Key @danucy 1938). 

1877. The Fort Jefferson command was 
evacuated b Loggerhead Key during a yellow 
fever outbreak (&am 19&3:336).Duration is 
not clear for either the 1867 or 1873 wcupa-
ti0ns. 

GARDEW KEY 

1824-2.5 I CommodoreYorter recorrnoikred the 
Dry Tortugas and noted the islands were 
"liablebchanges from gdles of wind" (karss 
198313). The lighthouse, which wils con
structed in 1825, w a s  not mentioned. 

&y 1829. Commodore John Rogers made a 
four-day stop tru examine the Tortugas 
anchorage ( b r s s ;  1983:3). 

October 3. lR29-January 18130. Lt Jasiah 
'lhttnall conducted a survey d the islands. 
From October 3-20>TWnall surveyed the area 
and may have stayed aboard sloop F'LOKIDA. 
On October 20, he went to Havana and 
returned b thhe Tortugas an the October 22. 
He dispatched FLORIDA h Pensacola for 
supplies. From October 22 b the end of 
December, 'httnall arid five others surveyed 
the harbor and Islands;, The T;rtindl survey 
crew may have camped on the Islands or could 
have utilized the liglitlroose or keeper's 
quarters. 

Mid-October 1844. @apt John G, Barnard 
reconnoitered thhe Florida reef, including the 
Dry Ibrtugas (lkarss 1983:12). 

November 1845-Januarv 1846. Maj Hartman 
hche surveyed Garden and Bird Keys. It is 
not clear how long bche was in the Tortugas 
or where he stayed (Hearse 1983310). 

Fort Jefferson is, of course, the largest and 
most important featureyhowever, evidence of 
ohher structures and activities lie underground 
and in shallow water. The reason drat Garden 
Key, rather than larger hggerhead Keyy was 
chosen as the fori site is: that It is the largest 
island close to Ybrtugas Harbor. 

%bl?er 1846. Lt Woratio Wright, Superin
tending Engineer, arrived at Dry rGortugas 
aboad ACUVA and observed eight islands. 
Garden Key had been significantly altered by 
hurricane from what Bache ch&td. The islard 
had migrated from north to south. During thhe 
hurricane, waves wdshed over the island, 
flatkned some lighthouse buildings and 
damaged one of the wharfs (Bearss 1983: 
40-41)I Wright apparently had a steam engine 
and machinery for a pug mill (a mill for 
mixing and extruding clay) (Bmrss 1983:38) 

1846. Construction activities began. Orders 
were given to fence the Lighthouse Board 
property (Barss 1983t 28). The property 
consisted of a lighthouse, built in 1825 
(Manucy 19431-r:JW) a lighthouse keeper's 
residence, and likely some out-buildings;. The 
lighthouse kper's  residence has been 
described as a i'Swlss-like structirre with a 
large veranda, before which stmd two old 
cma-nut palms" (Holden 1887).This site w a s  
the scene of James Feninlore Cooper's navel 
Jack Tkr. 

The fort scarp (walls) were built around the 
Iightlrousq which wds in the angle of Baation 
C, with the lighthouse keeper's quarters at the 



Rate 8.2. Garden Key and Fort Jefferson today. Aerial view look-ing east toward Bush Key. 
Lung Key is to the top, north coal docks to the left, south coal docks right. Photo by John 
Braoks. 

light base (Manucy 1936). A single grave is 
inside the fort, that of the wife of a lighthouse 
keeper (Anon. 1941:6). 

Mav 1846. Before arrival of contracted 
temporary buildings, eleven slaves were hired 
from their owners and were engaged in 
strengthening the wharf and removing a wreck 
from in front of the landing (Beatss 1983:44). 

October 1847. Beginning of permanent 
structure construction with officers’ quarters
and three detached kitchens. The kitchens 
were laid at reference 4 ft above water level, 
instead of 0 ft, and with concrete foundations 
rather than brick. The foundations had 
“enrockment”placed to shield against the surf, 
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and fill was placed in the foundations and a 
cord barrier erected (Bearss 1983:46-47). 

1847. The first permanent fort construction 
work began in the fall when about twenty 
slaves began digging foundations for the 
three-storied officers’quarters in what would 
be the fort’s parade ground (Manucy 1943a: 
307). The officers’ quarters foundations can 
be seen in Plate 8.2 above. They are the 
rectangular feature to the lower left. 

The first blacks arrived on May 26,1847 and 
became the principal heavy laborers. Origi
nally, their owners were paid $20.00 per 
month per slave; rations, quarters and medical 
care were furnished. Slaves operated under 



this syshm until 1855 when all laborers were 
paid a basic wage of 51 12 pcr day (Manucy 
19431:J08-3O9)I 

lB4R. A 69-�t 3-in x 44-ft secliori of the 
three-story officers' quarters w a s  mised and 
enclosed, The structure had stone plinths and 
curb stones (karss 1983:47). 

1849. A "light piazza'' w a s  built on the east 
front of the fmme barracks (Ltearss 1983:59). 
Experiments with a trernie funner for pouring 
cement underwater were conducted on a 
platform constructed on south Garden Key 
shoal (karss 1983:80), 

1850,Wocden cisterns, although they had 
been covered with pitch, were rotting In place, 
and a cistern was begun as a foundation for 

Sbne flagging was determind better than 
brich �or casemate floors. The stones under 
traverse circles could be 3-6 in thick- ( h r s s  
1983:134,152). 

1858. Carpenters fitw t e m p m y  quarkrs in 
front four casemates (Manucy 1936). 

1114,o. Black assistant &1 the blacksmith w a s  
making spearheads (Manucy 1936). 

I861I Chief Engineer states no guns are at the 
fort; the walls are 30 A high and the lower tier 
is ready fir guns to be mounted (Meigs 
1861x4). On April 15, 1861, Col Harvey 
Brown (1861:37&)listed the armament at Fort 
JeEerssn in a letter b the Secretary and the 
General-in-Chief, Washirrgbn: 

the 66-ft x 534t building planned far O ~ ~ ~ C C S -

and a chapel on the parade ground. The large 
area would be divided into 15separate cisterns 
(lkarss 1983:124-125). 

_I1854. Parade ground leveled, sand from the 
counterscarp cofferdam and a n d  from Long 
Key was added to fill the pond in the island's 
center and raise the parade three f i t  (Bwss 
1983:127). Fill and features surveyed in 1854 
are shown in Figure 8.1 I 

1855. Fort drainage system wds begun with 
subfloor outlet culverts in the scarp of the 
curtains near the flank angles, Three ~utkh 
would serve the fort, A 2-�t-diametery 
cylindrical exit wi ls  installed through the 
scarp. Six-inch iron pipe was installed for 
ciskm conduits. Twu-lnch diameter composi
tion pipe wits installed at the cistern floor 
level. Five privy vaults (two doubles and one 
single) and brick privies wiEh slate rods were 
constructed over a double and single privy 
(Bearas 1983:119-121). 

13 8-inch cslurnbiads and a field 
battery, and 104 barrels gunpowder, 608 
shells;,l§O shot, md a vessel now at the 
wharf is unloading 30 &inch colurnbiads 
and 24 twenty-four pounder howitzers 
with carriages, implements, mrnp1et.e 
with 250 barrels of powder 2,400 $-inch 
shellsy 6Nl round shot and a propor
tiand q u d t y  of fixed arnnrunition. 

A contemporary sketch (Figure 8.2) Indicates 
buildings at the southwestern end of the parade 
ground, including bakery, lime house, 
blacksmith md carpenter shop (Nianucy 1936, 
froin July 1861 d e i ~ h ) ,  

rPecarnrnendation was made i~ excavate the 
parade ground ia 18 in below low water and 
baddill with "day puddle" e0 low wdkr and 
then "silicious sand" (Bearss 1983:185). Mat 
clear if this w a s  done (uunlikly). 

First of many alterations tokrrepkin barbettees 
(Beaus 1983:197). 

122 




1. Coral piles 7. Storehouse 
2. Stable 8. Limehouse 
3. Mess hall and kitchen 9. Smithy
4. Masonry cistern 10. Carpenter’s shop 
5. Workmen’s quarters 11. Kitchens 
6. Bakery 12. Officers’ quarters 

figure 8.1. Fort Jefferson buildings, 1854. After district engineer’s drawing 9/30/1854 (Bearss 
1983). 
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Hate 8 A  The sally port today. The lower casemates and uncompleted upper tier and templein 
are visible. The light segments In the curtain wall are recent repairs. WPS photo by Larry 
Murphy. 

hrade ground magazines begun ( h r s s
1983205). 

A horse railway from the wharf try the parade 
w a s  approved. Small four-wheel carts were ta 
be used with open carts and iron tanks f i r  slop 
and refuse (Beans 1983211). 

First water-distilling apparatus (made by 
Normandy) of 400-gallon capacity arrived 
from New York Cityy and a second soon 
arrived. A third of 5,000-gallon capacity Is 
ordered (llearss 1983:221). A Lighthall 
condenser reported In use In 1865. The 
Normandy condenser w a s  repaired ( h r s s  
1983;279), These condensers were necessary 
because the water diverid from the terrepleins 

w a s  unfit for use from lime and silt conkmi
nationI 

1863. Several magazines and the hot-shot 
furnace were finished (Marrucy 1943x314) 
k s s  (1983252) notes all 52 service 
magazines completed, as well as barracks 
foundations. 

Stronger traverse sbncs were ship@. 
Curiains one and two were laid on bricks, 
concrete was specified for others (Bmrss 
1983:265), 

18Qi4. hrbette magaaines on the t-errepleln 
were finished (Manucy 1943b;316). Wharfs 
were repaired, piles were driven and one 
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1. wharf 16. Lighthouse tower 

2. Cattle pens 17. Lightkeeper’s dwelling and kitchens 

3. Workmen’s privy 18. Soldiers’ barracks (was engineer storehouse)

4. Saw pit 19. Commissary for carpenter’sshop

5. Hospital 20. Blacksmith 

6. HospitaI steward’s lodging 21. Soldiers’ barracks (was limehouse) 

7. Engineer workmen’s mess 22. Barn

8. Engineer workmen’s barracks 23. Soldiers’ barracks (was lumber shed)

9. cistern 24. New soldiers’barracks 


10. Cement house 25. Lightkeeper’s structure (?) 

11. Carpenter’s shop 26. New lumber shed 

12. Small boat landing 27. Kitchens 

13. Boat house 28. Permanent officers’ quarters 

14. Soldiers’ privy 29. Soldiers’ mess 

15. Proposed wharf 


F’igure8.2. FortJeffersonbuildings, 1861. After district engineer’ssketch 8/6/1861 (Bearss 1983). 
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plmlcd (Bearss 1983253). Three atearn 
engines driving a 2O-irr Worthingtm pumpy2, 
screw-pumps and 4 12-In pumps in operation 
in ditch dewatering (Bearss 1983:254). 

1865 Sewers completed, foundation of small 
detached magaxine laid, four barrack’s 
kitchens and two double oEificerd quarters’ 
kitchens completed. Cattle pen removed from 
the center of the parade b Long Key (karss 
1983:257-25 8)“ 

At the Pensacola forts and Fort Pulaski, the 
vulnerability of masonry fork to rifled cannon 
was demonstrated, iio alterations to the 
barbetks began here (Bearss 1983:261), 
including preparation of bastian platforms for 
S i n ,  center-pink lbdrnans. 

1.866. Wood shot-platformsbuilt on krrepkin 
( h r s s  1983278)” 

1867u Blacksmith and two sbne cutters 
working The multiple storied quarkrs had 
iron floor beams. Quartermaster and commis
sary sbres were in first-floor casemates 
(Mmucy 1938). In that year) soil from the 
mainland was duinpd on the parade ground 
to provide a garden (Manucy 1938; Report of 
Surgeons 1870)

Most troops were quarkred in the second tier 
casemates that were boarded up on the parade 
ground side? and racked by w d e n  stairs 
leading to a makeshift landing and entry dmrs 
on the second level, The post hcrsplkl was in 
two unplaskred rooms in the north end of the 
soldiers’ barrach (Mmu~y1938). 

Company K was iiioved ta the center of 
Bastion C at; the eastern angle of the fir( and 
exkended over casemates north and along front 
two and southwest b the prisoners living in 
front three casemates @ h u c y  1938). 
Company K reprid  quarkred in the 

casemates on the fort’s south side above the 
unfinished moat (Malrucy 193&from Mudd’s 
notes on the yellow-fever epidemic). 

Additianal hospital quarters were set up in 
four casemates on the ground tier of front two, 
directly opposite the barracks hospital and 
under Company L (~Vimucy1938). 

Three krnpmry w d e n  buildings, a 
blacksmithy, paint shop and dwelling, 
belonging b the Carps of Engineera were 
planned for rrzmoval from the parade ground 
(karss 1983293)-However, these apparently 
remained until April 1878 when they were 

Phte K& Example ofmarid tier brickwork 
In the communicationpassage. NPS photo by 
Randy YansscPn, 



razed. At that time, the dwelling was referred 
to as a bakery (Bearss 1983:335). 

In an attempt to combat sickness, an order was 
given that troops would be quartered in tents 
on the parade during the summer months 
(Bearss 1983:335). 

l&& Fort privies were not being used; ones 
at the “margin of the shoal” are specified 
(Bearss 1983:298). 

Sand from the 4-ft 6-in-deep ditch excavation 
pralleling front three and four was used to fill 
parapet interior ( B a s s  1983:302). 

Plate 8.5. Example of second tier brickwork 
in casemate.NPS photo by Randy Jonsson. 
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1810.A plan was formulated to modernize 
Fort Jefferson, which would include mounting 
the largest possible rifled cannon b defend 
against modern English ironclads (Bearss 
1983:319-327). 

1825.Traverse magazine alterations com
pleted. Five barbette platforms were modified 
for 4-in pint�es for 15-in Rodmans. Eight 
traverse magazine roofs were embanked with 
sand and timbers (Beam 1983:331). 

On September 13, a hurricane damaged the 
1825 lighthouse tower and toppled two 
officers’ quarters chimneys (Bearss 1983:343). 

m. All framed buildings, except the 
lighthouse keeper’s quarters, were removed 
from parade ground; the wrought-iron 
lighthouse was installed on Bastion C;  the 
1825 lighthouse tower was razed (Bearss 
1983:346-347). 

1878. Fifteen cartloads of rubbish were 
removed from privies (�3earss 1983:353). 

1885. The frame building housing the 
condenser was in ruins; its large chimney had 
pa~%allycollapsed (Fjearss 1983:367). 

m.The following buildings were reported 
in the parade ground: officers’quarters 44 ft 
x 288 ft, barracks 38 1/2 ft x 337 ft, light-
house keeper’s quarters, ordnance-sergeant’s 
quarters, an unfinished magazine and 
numerous kitchens (Bearss 1983:385). 

1912.A fire burned the lighthouse keeper’s 
quarters, outhouses and Marine (enlisted) 
b m c b .  The fire may have begun in the 
keeper’s outhouse (Snell 1983:421; Manucy 
1943b:33O). 

1913-14. Bureau of Supplies was given 
authority by the Secretary of the Navy to sell 



all condemned property at Garden Key, except 
for 10 large cannon, which had been sold by 
the Burem of Ordnance prior to the last Navy 
takeover. The contractor for the condemned 
property wsBoston Iron and Metal Company, 
which removed items selectively and left the 
remainder as junk (Sncll 1983:423). 

1415. Several thousand bricks from the 
enlisted barracld (burned in 1912) kitchens 
were taken to the Key West Station (hell  
1983:424) ” 

191-6. Public Works Officer’s report lists a 
two-story brick building 31 1/2 ft x 20 ft 3 in 
with a wood kitchen 3 1 I /Zft x 1I ft ,and two 
smaller brick buildings in poor condition 
(Snell 1983:425) 

1934.Salvage of fort’s metal was being done 
by Sherman Adler arid M.B. Bostwick, who 
apparently employed 40-75 meu camped at the 
fort for about 60 days. Plans were b salvage: 
between 800-1,oOOtons of scrap for sale in 
the US and Europe (Key West Citizen Yuae 
14, 1934). 

Aqtjvities, Structures and 
Features Outside the Fort 

-1846. Homtio Wright arid George Phillips 
built a temporary shelter on Garden Key 
(Manucy 1943x307). 

Materials were ordered for eight kxqmary  
buildings, but the firm went barrkrirupt before 
they could be delivered. Niaterids were rebid. 
Buildings included a blachmith shop, 
carpenter shop, barrach, kitchens and mess 
room, bakery, stable and storehouse (Wianucy 
1936, from Annual Report of Operations 
1847). 

,Midsummer 1846. Materials and workmen 
arrived bconstruct knrporary buildings under 

contract. Five buildings were completed by 
Sepkember: Carpenter’s shop, blacksmithy, 
Jimehunse barracks, and combination mess hall 
and kihhen, The bakehouse was missing its 
large boiler kettle, the stable’s upper flour and 
weatherboarding had not been finished, only 
the storehouse frame w a s  up, and 4 of the 22 
wooden cisterns were not positioned (3earss 
19&3:31,35:,45,123).Dimensions of these 
buildings were: 

2-sbry storehouse, 80 ft x 25 ft I burned 
May 15, 1857 (Wmrss 1983:172). 

1-story lime and cement house:, 80 ft: x 25 ft 
1-story carpenter’s shed, 40 ft x 25 ft 
1-story blacksmithy, 25 H x 25 fi 
I-story bakery, 25 ft II 30 ft 
2-story stable, 40 ft x 25 ft 
2-sbry barracks, 80 ft x 25 ftY4 r u m s  
I-story mess hall and kitchen, 75 ft x 25 

ft, kitchen In the middle of the structure, 
with the niess tables in either end tu 
separate mechanics arid laborers, 

1848. A 3 4 4  x B-f t  pierhead w a s  built, 
rebuilt In 1853 and In service through 1854 
(Uearss 1983:94)I 

_I1849. Excavation of counterscarp, which went 
to 4 1/2 R below water level, began (Manucy 
1936). P l m h ,  2 in thick and 5 �t long were 
used for sheet piling during construction of 
counterscarp. Pumps and windmills were used 
for dewdkring. A skanr engine and rotary 
pump were received for dewakrirrg (Beam 
1983:102-103). 

1850. Quarters cmzpletd, including a 
thrm-story section 66 ft x 44 ft and three 
detached kitchens (Nianucy 1936)). 

185I First concrete poured in the foundation 
of the main WAUS (Manucy 1943a:308). A 
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cofferdam and wind-pawered pumps were used 
to dewater the ditch. 

1852.Chapel foundation cornpletd and used 
as a cistern (Manuq 1936). An enrockment 
was placed along the weather-front breakwater 
(fiont S ) ,  which was undermined in a 
hur r ime (Mmucy 1936; Bearss 1983:106). 
Funds ran out in May. Before then, a shed 
was erected over the steam engine and boiler 
(Beass 1983:92), location unknown. 

The foundations of Bastions A, I3 and F and 
curtains 1 and 6 were constructed and faced 
with a “very superior quality of hard-burned, 
pressed bricks” from North Danvers, 
Massachusetts (Eearss 1983:115). 

1854. Tws cisterns built, each 40 fi x 6 ft x 
6 ft and positioned outside the fort, one 
between the temporary barracks and kitchen, 
the other at the rear wall of the officers’ 
quarters. These cisterns used some existing 
foundation walls in their construction (Bearss 
1983:125-126). 

1855. Grillage (a construction of timbers and 
crossbeams forming a foundation support in 
sandy soil) and foundations for the fort wall 
piers were begun. The sewer was begun, mess 
hall kitchens and an old stable enlarged and 
adapted as quarters for workmen. A new 
wharf extended from front two (Manucy 
1936). A bridge was built from the parade 
through the casemate for a plank roadway. 
This new pierhead was 40 ft x 30 ft, with it 
12-A approach (Bearss 1983:95). 

The counterscarp had only one gap, on front 
two, which was used to kcilitate landing 
lumber on the parade ground (Bearss 1983: 
184). 

1857. The storehouse burned with an 
estimated loss of $7,000 (Manucy 1936). 

A frame one-story building was built near the 
mess hall for useasa store (Bearss 1983:173). 

m.A contemporary description indicates 
that some wooden buildings were located 
outside �hefort to the south. These structures 
included the workmen’s barracks, kitchens and 
mess room, storehouse and stable (Manucy 
1936 from photostatic sketch dated July 1861) 
(Figure 8.2). 

A proposal made to build a concrete wharf to 
mount an iron crane, which had been obtained 
earlier (Bearss 1983:186). It is not clear if this 
was done. 

A boathouse was constructed for protection of 
engineers’ boats (Bearss 1983:224). 

Recommendations for batteries to be erected 
on several keys were made, but were 
apparently cancelled, however, this is not 
clear (I~WSS1983:219-220). 

A letter from Col H. Brown to Maj L.G. 
Arnold (1861a:371-2) reveals orders to 
reinforce the Tortugas Harbor with Navy 
vessels and build temporary shore batteries, 
each containing at least three pieces of heavy 
caliber artillery in closed works containing 
bomb-proof magazines. Sufficient garrison 
shelter was to be provided (temporary sheds 
of lumber) with the guns en barbette. Con
struction would be of material at hand, sand 
and f ixes  or gabions. Probable occupation 
sites are Bird Key, Sand Key, hggerhead 
Key, East Key, Middle Key and Bush Key. 
Work was to begin immediately, prior to 
a p p r d  of plans, with the first site Bird Key.
Brownordered 20-24 heavy guns with barbette 
carriages and platforms of timber for these 
batteries (Brown 1861:372). The documents 
are not clear as to what extent any of this 
construction was actually done. 
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1862. Wails were completed to 50 fi high 
(1Wanucy 194Jb:315). A shed near thhe parade 
ground center used to store hundreds of lime 
barrels, burned. Afterward, trenches along 
parade fronts one, five and six were dug and 
used to slake the sahaged lime, which was at 
least partially utilized ( h r s s  1983:284), 

1865-66. A large construction crew was 
present using about 50 barrels of cement a 
day. About 70 percent of the delivered bricks 
were rejected (Bearss 1983:288), 

1R6gS Spoil fram ditch excavation of fronts 
three and four w a s  dumped on the parade 
ground or over the counterscarp (Bearss 
1983:307). The wharf w a s  repaired, and 
included a 100-A walkway and a TO-ft x SO-ft 
building containing a slaughter house @ w s s  
I983:332)1 

1870. On October 20, 1870, a hurrfcane 
wrecked two government boats, carried away 
two small wharves. The IOO-ft walkway 
leading to one of the wharfs was damaged. 
The slaughter house and enlisted men's privy 
was carried b sea, caseemate laundress' 
quarters wrecked, the coal pen damaged arid 
25 toris of coal were lost (Beam 1983:333). 

Recesses were cut Into the breast-high wall on 
the parapet b accommodate fu11 tmverse 
chassis for 10-in bdmans .  Eleven eccentric 
traverses placed on temporary wuud platforms 
Pearss 1983:311). 

1871. An Andrews pump 'Was in use far 
dewatering the ditch west of mlly port 
1983:314)* 

1872. Counterscarp was ca~nplekdand water 
began circulating around the fort ( h r s s  
1983:314). 

1873,On Ocbber 6, a hurricane damaged 
parade ground buildings, including kariog off 
barracks rcmfs, destruction of hospital kitchen, 
bakehouse and oven were damaged, enlisted 
men's sink outside the fort was swept awayy 
as w a s  the cattle pen, daughterhouse and 
stable ( H e m s  1983:31&). 

Presence af yellow fever prcpmpted a report 
that buildings outside the fod near thhe wharfs 
should be demolished, Six buildings were 
din 1874 @ e m s  19&3:337-440) 

1878,A visiting general recommended that the 
military burials on Bird and Sand Keys, along 
with .the single darden Key burial be removed 
to Fori Bmrulcas National Cemetery (Bearss 
1983:355). It is not clear If this w a s  done, 

A
1887. Although the fort mounted 132 guns, it 
was pronounced defenseless against ironclads 
( k s s  1983:361), 

4#HA. Wharf noted as deteriorated arid unsafe, 
six M m m  platforms were useless, the sally 
port doors could not be moved because of rust 
(Nianucy 1939:32&;piarss 19&3:36l, J70), 

An August hurricane damaged buildings, 
piazzas: were bm off walkways accessing the 
parapet magazines were blown down and the 
wharf w a s  nearly destroyed (Emrss 1983:374). 

m, Holden (1887) mentions "an old 
abandoned building which once bore the name 
of Hospital, but latterly it was more like a 
curiosity shop Quaint old balconies and 
verandas were on the old hospital and away up 
in ihe peak or gable end was a balcony 
Imk-out. ' I  Pdrade ground fmturcs and 
structures pment in 1887 are depicted in 
Figure 8.3 

Only one building, a shed, was standing 
outside the fort @e;uss 19833375)-
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1. Counterscrap 
2. walkway 

7. Privy 
8. Fence 

3. Wall 9. Hospital quarters (brick) 
4. Brick cistern 10. Kitchen @rick) 
5. Keeper’s dwelling (wood) 11. Light tower (iron)
6. Chicken house 12. Fence 

Figure 8.3. Light station buildings. Surveyed March 5 ,  1887 (Bearss 1983). 

1888. A storm collapsed a 15-in Radman m.Army transferred the fort b the 
platform on the parapet (Beam 1983:376). Treasury Department. Excluded were the 

lighthouse tower,keeper’sqmrtqrs, lighthouse 
The Lighthouse Serviceerected a wharf, buoy wharf, buoy and coal sheds (Bearss 1983:379). 
and blacksmith sheds on a spit west of Quarantine station was established, sulphur 
Engineers’ Wharf (Bearss 1983:376). The fumigation and steam disinfecting equipment, 
location of these structures is in Figure 8.4. tents for soldiers, a new wharf and a 
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warehouse were constructed (Manuq 
194Ja:327), The lighthouse keeper and f m i l y  
were housed in a parade building near the 
a l l y  port. Tire quarantine shed was lcKl ft 
long (Bearss 19&3:382) 

Shot and shell were sinking into the parade 
ground (Bearss 15)$3:378), 

-1892. 120-ft 1~ 3 2 3  wharf was built and 
connected to the for&by a bridge near the sally 
p r t .  The wharf w a s  covered by a 120-ft x 
24-ft shed containing a steam Ghamber and 
diainl'ectingplant drat included a 30,000-gallon 
tank, storeroom, sulphur furnace, boiler fan 

and engine. There w a s  also a 2,500-gallon 
tank bwash vessels in mercury bichlorideand 
a hoist for ballast and coal. A site Vvas cleared 
for a 250-hn coal bin, and car and rail for 
C O ~  (B13earss 1983:383-384).t ~ s p ~ r t  

A 150-tmr coal shed was erected on the 
wharf gangway. A diver, the first recorded at 
work In the Dry lbrtugas, cut iiway the 
pilirrgs of the lighthouse wharf, which 
collapsed in 1893 (F3earsa 19833384). 

1895. The following structures were reporkd 
outside the fort: near the 1894 coal dock w a s  
a frame coal shed, formally a carpenter's 

1. Buoy Shod 
2. Plaiforlo 

Figure h a t i o n  of lighthouse establishment structures. After district engineer's drawing 
May 15, 1888 (Bmss 1983). 



shop, concrete cistern on the southeast spit, a 
50-person dormitory for the disinfection crew 
50 fget from the drawbridge (Ekarss 1983: 
386). 

Mooring piles were placed in front of the 
wharf, the carpenter’s shop foundation was 
renewed, the 18-ft x 3 6 3  cistern was 
serviced, 500 ft of 1 1/2-in galvanized pipe 
were taken from the parade cistern to connect 
the Enginers’ cistern and wharf tank (Bearss 
1983:386). 

1898.A cable was laid between Garden Key 
and Key West (Bearss 1983:389). US Navy 
reported using the harbor for the ”White 
Fleet. I’ Tt;venty-three naval vessels in and out 
of Tortugas Harbor (Manucy 1943b:329). 

The two moat openings were opposite the 
southeast bastion or between it and the 
quarantine wharf, and the other was at the 
northwest angle of the d l .  These were gated 
in 1898. A steam launch could enter the 
western opening (Snell 1983:427). 

m.Channel dredging and construction 
began on coaling docks. Ma,rines were 
stationed and camped in tents on the parade 
ground. A new condensing plant w a s  finished 
capable of distilling 60,oOO gallons a day. 
Wireless antennae masts were installed 
(Mmucy 1943a:329). Extensive dredging 
allowed vessels drawing up to 30 ft to 
approach the wharf (Bearss 1983:393). 

The Union Bridge Company, the Alabama 
Bridging and Jetty Co. and Babcock and 
Wilcox Co. were engaged in various contracts 
(Bearss 19833393).The Union Bridge Co. and 
Brown Hoisting and Conveyor Machine Co. 
were the prime contractors (Snell 1983:408). 

m.Dry Tortugas transferred to the Navy, 
which requested the quarantine station be 
removed (Beaxss 1983:394; SneIl 1983:407). 

A11 the Bureau of Yards and Docks’ construc
tion m r d s  of the Dry Tortugas Coaling 
Station were destroyed (Snell 1883:408). 

m.July, the Dry Tortugas Coal Depot was 
completed and turned wer to the Navy Bureau 
of Equipment for operation (Snell 1983:409). 

All ordnance removed except for 11 
guns: 8 24-pounders, 1 6-pounder, 1 24-
pounder, 1 10-pound mortar (Snell1983:412). 

A distilling plant was completed (Snell 
1983:413). 

m. A hurricane damages coal docks. 
Dredging ceases (Manuq 1943b3330). 
Between August 1898 and March 1906, 
$318,624spent on dredging (Snell1983:409). 

1904-1912. Coal depot received 19,984 tons 
of coal (Snell 1983:410). 

m.Distilling plant removed to Guantan
amo, Cuba (Snell 1983:415). 

1907. Cod depot operations ceased (Manucy 
19436:330). 

1910.October 14-17hurricane damaged cod 
docks, including breaking up the blacksmith 
shed, levelling wharf sheds, tearing up the 
approach to the north dock and bringing down 
the Weather Bureau tower. The north pier 
jetty was gone, the southjetty missing sections 
(Snell 1983:416-417). 
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m.The south coal shed may have been 
removed to the Philadelphia Navy Yard. 
Weight of material wds estimated at 480,OOO 
pounds (Snell 19%3:424). 

1917. Wireless station reestablished (Manucy 
1943b3331)" 

1935. Fort JeTe$'erscm transferred h the 
National Park Service as a national rnonirrnent 
(Mmucy 1943a331). 

The freight rates from the southern ports 
were high in relation to norihern rates;,In 
1854, the overseer remarked In the Annual 
Report of Operations that there was: a scarcity 
of freighters handling lumber and brich 
(Manucy 1936), One obvious problem is that 
vessels bringing supplies to the fort had t~ 
return empty (ucrtrss 1983:45). 

Early in 1847 lumbery iron and other 
supples came from Mobile (Manucy 1943a: 
310). By September, stackpiling of materials 
had begun for the permanent structures, 
including stone, lime cement, glass, iron, ekc, 
(karss 1983:46). Little: more than bricks and 
lumber was available from wuthern suppliers 
(Mmucy 1936)

Bricks 

-1847. Northern bricb had been used in the 
officers' quarters ( h r s s  1983:67). 

ma
Supervising engineer visited Permcola 
and Mobile brickyards. He found the Pensa
cola bricks superior and recaiiirnendecl their 
use �ore x p a d  surfaces, with northern bricks 
forming rear courses next to the concrete core 
(karrss 1983344-67). 

1851-2, North Dmvers, Massachusetts, bricks 
used for Bastions A, B and F and curtains 1 
md 6 ( k r s s  1983:115)-

1853. The first order for southern bricks was 
placed. Companies In Pemaccrla (particularly 
b w n  and Abercrombie), Mobile, New 
Orleans, Charleston and Savannah pressed 
millions of bricks for the fort before the Civil 
'war &hnucy 1834; 1943:310), karss 
records first contract with Abercrombie and 
hiford, Mdwin County, Alabama, in 1854 
for bricks of' 90 cu In of Escambia clay, 
shaped 'bricks began the same: year. Benner 
and aft of Jacksonville received a contract in 
I854 ( k s s  1983:74,77). 

Pensawla bricks averaged 90 cu In, whereas 
northern bricks averaged less than $0 cu in 
(Bears$ 1983:73), 

m.Madhe-made bricks were attempted by 
Bacon and Abercrornbie, but the experiment 
wa considered a hilure @anucy 1936; 
Letter, Bacon and Abercrsrnbie t~ Lt H - G  
Wright April 14, 1859). The principal 
producer was the 'Pensamla firm, 

J+hruary 1861, hmn and Abercrombie 
notified fort of refwd to supply any more 
bricks and lumber. Danver, Massachusetts, 
bricks were unsuccess�dly sought; a Brewery 
Maine firm supplied some, two million were 
ordered ( k s s  1983:226-227). 

cement 

Cement came from, or at least was: shipped 
from, Mew York (Manucy 1s)43b:310) 

1861,- 21,OOO barrels ordered (Eearss 
1983:228). 
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Stone 

Granite came from New York (Mmucy 
1943b:310) and Vermont (Manucy 1936; 
Annual Report of Operations: Fort Jefferson 
Material Book pp.3, 5 ,  34, 36, 58, 61, 
77-116). 

1855. Flagging for casemate floors, 3-6 in 
thick, was s p i f i d .  Orders for flagging and 
granite traverse circles arrive in 1856 (Bearss 
1983:134,152,157). Flagging was laid 16 ft 
from the scarp in the lower casematesby 1859 
(Bearss 1983:154). 

Granite tongue-hole lintel stones for casemate 
guns were ordered; pintle holes would be 
drilled on site (Bearss 1983:135-136). Granite 
sole stones, which sit atop the lintel stones 
were specifmi for embrasures (Bearss 
1983: 165). Apparently, these began arriving 
in 1856. 

1863. 150 stones shipped to reinforce traverse 
stones (Beam 1983:265). 

Lumber 

-1849. Moody and Byrne of Jacksonville 
supplied lumber (Beatss 1983:65). 

1850-51. Lumber was supplied by Moody and 
Boultier of Jacksonville. They received the 
1853 contract but were unable to deliver. Two 
of their vessels charter4 to transport lumber 
were lost at sea, location unknown (Bearss 
1983:71). 

Iron 

m. Decision was made to add 9btten 
iron-and-brickembrasures to third system forts 
(Bearss 1983:163). The embrasures had 
wrought iron around the opening and were 
faced with 3% or 1/2-in boiler plate 9 in 
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wide. Embrasure irons were received and 
being positioned by February 1858 (Bearss 
1983:169). 

m.Irons for 2 30-ft long hot-shot furnaces 
were ordered (Bearss 1983:215). 

m.Iron ordered for casemate traverse 
irons, 6 in wide, 1/2 in thick with a radius of 
16 ft 9 1/2 in (Bearss 1983229). 

1863. Iron beams used in upper floors of 
barracks (Bearss 1983:251). One-inch thick 
iron used for 15-in Rodman traverse circles on 
bastions (Bearss 1983:266). 

Lime 

In 1851, lime was used in all mortar above 
the lower tier level, not less than 1 barrel of 
lime to 1of cement, in large masses it was 2 
barrels (unslaked) lime to 1of cement (l3earss 
1983534). 

Coral Aggregate 

Collected at low tide on the outlying reefs 
in scows of 375 cu ft capacity (�3earss 
1983:21I). 

Armament 

Apd 25,1861. Four mountain howitzers with 
prairie carriages and ammunition taken aboard 
ATLANTIC for Fort Pickins (Meigs 1861a: 
395). 

1873. Some 15-inRodmans mounted (Mmucy 
1943a:326). 

January 1887. Eleven 1 0 4  Rodman guns 
received, but none mounted.Unmounted guns 
on hand: 33 10-in Rodmans, 12 24-poundeq 
1 10-culurnbiad, 6 18-pound howitzers,4 



Before 1846. Cuban fishermen collected 
thousands of bird eggs here (Annual Report of 
Smithsonialr Institution 1917:473-477). 

May 1846. Eleven slaves hired fram their 
owners by supervising engineer (l&earssr 
1983344). Slaves were used far labor until 
1863. The Emancipation Proclamation of 
September 1862 did not apply b US Gov
ernment territory, which included Key West 
and Dry Tbrtugas (Hearsis 1983:281). 

1847. Rules promulgated preventing direct 
contact with fishing boats for health reasons. 
Quarantine was required in the outer harbor. 
No person w a s  b land without permission and 
all personal property had to be removed froin 
the Islands, No one was allowed b build any 
structures, and the 2brtugas Islands could nut 
be used fir drying, salting or curing fish 
(Ikarss 1983:56-57)* Presumably, some of 
these activities had been going an. 

185J.Forty-six p p l e  on the roll, including 
15 white laborers and 17 black laborers 

S( ~ S 1983;62-63). 

1854, Rolls Indicate no more than 60 people 
at Garden Key for the surniner (Manucy 
1936). One death from yellow fevery burial 
unrecorded (13earss 198354). 

1847. Number of workers doubled, high p i n t  
in numbers of construction workers before 
1861: 299 workers in Uecernber, Including 
148 white laborers, 58 slaves, 68 masuns, 7 
carpenters, 2 smiths, 2 stone cutters, a 

physician, overseer, 8 crew and 4 utility men 
(Nianucy 1936 �ran  letters lo General Toiten) 
Principal whik laborers were Irish (W!anucy 
1936). 

HJ?&. Apparently, all Union soldiers arrived 
after December 1860. In a December 23, 
1860, letter tn President Buchanan, Gen 
Winfield Scott, stated: "There Is only one 
fmble company at Key West for the defense 
of Fort Bylor, and not a soldier in Fort 
kiferson to resist a handful of filibusters or 
a rowboat of pirates'' (Shinn 19105). 

Jarruilry 1861. Sixty-six ofi'rcersand men of 
the 2nd US Artillery, C Coinpany arrived 
from Pod Independence, Baston aboard 
JOSEPH WHIILTNBY @ m s s  1983:183), 

September 4. 1861 Fifty-Three soldiers 
charged with mutinous conduct from the 13th 
and 79th New Yark InEantry Regimenis 
arrived aboard WILLIAM H. WALL ( k m s  
1983:231)I 

Average wartime complement was about 500, 
peak population during this period w a s  1,400 
(MUUCY 1 9 4 3 ~ 314-315). 

&il 1861. Two companies from the 4th New 
York, Wilson Zouaves, arrived at the fort 
(Shinn 1910:12). Their uniforms were burned, 
and they were given regular uniforms (Shinn 
1910:21). 

Jrr& B and B Companies from the 1st 
US Artillery arrived (Shinn 1910:12; Ekarss 
1983:223). Company K, 1st Artillery l a v e s  
for Fort Pickens. 

$evtemher 1861. The first prisoners (33) 
arrived (Mmucy 1943x316). 
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1862. One thousand men manned the fort 
(Manucy 1943b:314) 

1863. One hundred free blacks were recruited 
from New Orleans (Bearss 19833281). 

1865. Eight hundred eighty prisoners at the 
fort (Bearss 1983:283). 

m. Arrival of 82 US Colored Infintry to 
replace the 110th New York garrison (Bearss 
1983:259). 

1867. There were 113 prisoners, 345 soldiers 
and officers of Companies D, L, K, M and I 
of the 5th US Artillery present. In March, 50 
prisoners were released and D Company was 
transferred. Number of prisoners averaged 
about 50 for the year, average of 15 in 
engineer force. Entire force was about 400 for 
the year (Manucy 1938; 1943:321). 

Thirty-Eight people died during yellow fever 
epidemic. Their burial place is unlmown 
('pssibly Sand Key) (Manucy 1938). 

Only two companies of artillery present 
(Bearss 1983:296). 

m.Four companies of the 3rd US Artillery 
replaced the 5th Artillery (Bearss 1983:305). 

1873. Fourteen deaths from yellow fever were 
recorded (Bearss 1983:336). The burial place 
is unknown. 

1878. Two companies of the 5th Artillery sent 
to Fort Jefferson to escape yellow fever 
outbreak in Key West (Bearss 1983:357). 

m.Only War Department personnel at the 
fort were the keeper and ordnance sergeant 
(Bearss 1983:359). 

1887."Garrisonconsists of four companies of 
the Fifth US Artillery.. .prisoners quartered in 
the casemates above the moat. The sally port 
is the only entrance;and here is a draw bridge 
and heavy gates, over which ate the cells 
where the [Lincoln assassination] conspirators 
are incarcerated" @olden 1887). 

m.Army left the fort (Bearss 1983:376). 

m.Companies A and C, 5th US Inhtry, 
occupied Fort Jefferson and camped in the 
parade ground @earss 1983:390). 

IppL.Marine guard was in place for Coal 
Depot security. This ms reduced to a 
"sergeant's guard" in 1905 (Sndl 1983:411, 
414). 

m. All but two Navy personnel were 
withdrawn (Snell 1983:415). 

1912. Lightkeeper and family left Garden Key 
after a fire destroyed their quarters (Snell 
1983:422). 

m.Fifty to seventy-five men involved in 
metal salvage operations at the fort for 60 
days (Key West Citizen 6/14/1934). 

Botanical References 

At the time the fort was usedl as a prison, 
there may have been few plants. Samuel 
Arnold, one of the Lincoln conspirators, 
reported: "On our arrival the island was 
entirely destitute of vegetable matter, with 
exception of some few bushes of small 
growth,natural to the soil, and about a dozen 
Cocoa nut trees planted many years back" 
(Manucy 1943b:95). There were date palms, 
guavas, tamarinds, oleandersand gumbolimbo 
trees (Anon. 1941:6). 
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Plants Mentioned in 1868 

An early description of the fort (Anon. 
1868, which w a s  reprinted In Century 
magazine in 1887) gives an idea of the interior 
appearance: 

2 coconut palms at early lightkeeper's 
house, u p n  entering the fort, the 
stmder Is surprised b see a pleasant 
parade-ground of fine Bermuda grass..I 
and large groups of evergreen man-
groves and buttonwoods, Tbwering 
above dl are the elegant plumes of the 
cwoa palm.I .and as we approach 
headquarters, a beautiful group of 
mangroves is seen, furnished with 
shady seats and lounging places where 
the ever acceptable harnrnock swings 
invitingly .* .  

Across the parade ground is a cottager 
vine-clad and c a ~ y...my time of the 
year is the same display of rich foliage 
and flowers.I.jasmines, Thunberglas, 
morning glories and cypress vies. 

* ,  four-o-clocks are quite like 
shrubs...at the end of the veranda [of 
the cottage on across from the officer's 
quarters' is a group of splendid 
bananas...on the brick wall of the 
house Is thhe night-blooming cere
us. here is a banyan or wild fig. * 011 

the fence grows one of the curious 
"air-plants" -orchids.. IGum-trees, 
castor-oil plants, date gairns and the 
curious palm-like: tapioca plant are 
here. .those large clumps of maritime 
lilies are perfitly at hame in thhe d t  
i;aund-m;Oiland give confidence to the 
tender gladiolus and crocus and 
dyeletras, I marigolds, larkspurs and 
hollyhwk have been cheering uti all 
winterythe great vine that covers much 
of the cottage is an I p m m  - It; a 

native here and is surnamed Bma Nox 
or g d - n i g h t  [Holden 18871. 

"Pusly" grew in unfrequentedplaces-inside 
the fort and was u d  as a vegetable (Manucy 
1938). 

Faunal and Food References 

Pmce de Leon reported to have killed 170 
trrrtles, 14 d s ,  and sea birds and eggs (Sauer 
197127; Manucy 1936), 

A canary, mbbits and a goat were 
mentioned (Holden 1887).Two mules (Arnold 
1&61:347). Cattle were brought for Punta 
h s u ,  near Tt-lrnpa. A full-grown bullock 
seldom dressed 300 pounds of meat; fresh 
meat averaged 3 issues In 10 days, Ration 
records for 1861-68 record beef, ham, pork, 
cans of lobster, clams and oysters, flourycorn 
meal, hominy9 beans, rice, died apples, cans 
of milk, potatoes, tmnatues, pas ,  onions, 
assorted cans of preserves, syrup and 
molasses, brown and white sugar, salt, pepper, 
vinegar, ketchup, hops, lard, c0Ee-e a d  
tobacco (Manucy 1936; 1943:321-322). 

Mosquibs were a problem after fort 
construction; they bred in the cisterns 
(Mmucy 1938)I 

h a f t  animals were used to raise concrete 
in wheelbarrows to the krreplein (Bearss 
1983:211) " 

EAST KEY 

Capbin Benner, the 'Tbrtugas lightkeeper 
is reported to have recovered "Somethingover 
a thousand dollars of silver money at &st 
Key'' (Holden 1887), 

m. The first supervising engineer noted 
that the eastern md northern shores of Bush 
Key would be a g d  source of coml 
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aggregate. By at least 1848, crews were 
boating coral from the island (Beapss 
198358). 

Beeinninr!in earlv 1850. Whenever laborers 
were not otherwiseengaged, they boated cord 
from Bush Key. Four scows, each handling 
448 cu ft per load were used. It took seven 
laborers all day to collect one load (Bearss 
1983:42, 58). 

By 1854. Most of the coral had been collected 
from this key (Bearss 1983:42,78-79). 

There is mention of a "slaughter house on the 
key opposite the fort" (Holden 1889, which 
is most likely Bush Key. 

SAND KEY - HOSPITAL KEY 

1846. Lieutenant Wright, first supervisor, 
notes that the best sand for mortar was found 
on Sand Key (Eearss 1983:42). 

1862. A hospital was built to isolate small pox 
patients. It was a "little shack" with the 
capacity of only 10 patients. In 1867, three 
tents were pitched there to accommodate 26 
yellow fever victims (Manucy 1938). 

1867. On September 1, a hospital w a s  
reestablished on Sand Key in the frame 
structure that had housed patients in 1862. 
This was discontinued by Dr. Mudd, who 
moved patients to the four lower gun tiers 
behind the barracks (Bearss 1883:291). 
Hospital abolished by Dr. Mudd during the 
yellow fever epidemic of 1867 according to 
Samuel Arnold, one of the Lincoln conspira
tors incarcerated there at the time (Manucy 
1943b:99). 

1872. Graves of yellow fever victims may 
have been on Sand Key (Mmucy 1943a:325). 

BIRD KEY 

m.A frame isolation hospital was built on 
Bird Key (Bearss 1983:225). 

A lunette-shaped earthworkwith its principal 
lice parallel to the northeast front of Fort 
Jefferson is built on Bird Key (l3earss 
1983:224). 

m.
Forty soldiers quarantined with small 
pox in hospital (Bearss 1983:225). Although 
plans were produced for a permanent fort on 
Bird Key, none was begun. 

m."Scatteredgraves of Union soldiers who 
have died at this post during the warn noted, 
and hogs were transferred from Long Key 
(Bearss 1983:258). 

m.Company L moved there from the fort 
September 4 during yellow fever epidemic 
(Manucy 1938). 

l&& A 30-ft x 34-ft hospital, 8-ft x 16-ft 
kitchen and 6-ft x 10-ft outhouse was 
constructed as a lazaretto, but was not fully 
equipped until 1897when a small landing and 
boardwalk:were added. A mmm died in 1898 
( B ~ s s1983:387-389). 

m.A small "hurricane-proof" hospital was 
built at the lazaretto (Bearss 19833393). This 
structure may have had a solid concrete 
foundation and could be the foundation visible 
in Plate 12.21. 

LONG KEY 

Most of the sand used in the concrete and 
brick masonry was boated from Long Key 
bemuse of its superior cleanliness (Bearss 
1983:78). Sand was used to fill the Fort 
Jeffersun parade in 1854 (Bearss 1983:127). 
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m," A b u thalf of Long Key" washed away 
in the hurricane of August 27-28. Several 
hundred feet disappeared from the western end 
and a 600-70-ft cut was opened in the center-
A flat boat w a s  lost (karss  1983:171). 

1866. Hogs transferred t~ Uird Key. Cattle 
pen removed from parade ground and 
relocated on Long Key (Ilearss 1983:258). 

BaCTI'vA. 112-bn schooner, sailed froin New 
Yirk in 1846 carrying the first expedrrrrrrrrrrrrrrrrrrrlllhrn to 
Dry Tortugas to begin for& construction 
(Mmucy 1936). ACl'IVA was purchased by 
the Corps of Engineers (Bmrss 1983:3&),The 
master purchased many items for fort 
construction ( h r s l ;  1983:62)-The vessel was 
recoppered in 1850 irr New York City (Bearss 
198352)I This vessel apparently supported 
Fort Jefferson activities until 1858, when it 
was lost near the Marquesas Keys (Manucy 
193&), h r s s  (1983: 1'71) reports ACl'IVA 
was at anchor in the Marquesas' lee at the 
storm's beginning, but parkd anchor and 
sailed for Fort Jefferson during the hurricane 
of August 27-28, 1854. The vessel was l ~ s tin 
sight of Garden Key light (most likely within 
the monument's waters) * 

ATLANTIC, US transport steamship that 
served as hadquarim for Col Harvey Brown 
in 1841 of Key West (Brown 1861:371-372). 

B.K, EATON. While en route �rom New 
York b Dry Ibrtugas wiih 1,046 cement 
barrels and 1,047 lime casks, burned by 
Confederate priwtmr (Beam 1983:229). 

CRUSADER. US steamer brought reporis b 
the h i :  frotri Wiabilein 1861 (Meigs 1861bt5). 
Conveyed pasorinel between the fort and Key 
West (Arnold 1 841:347), 

YSAGMAk.. Steamer purchased by Marine-
Hospital Service for support of the Port 
Jefferson station in 1892 (Beam 1983:383). 

HORACE BHALE. 'lowed by JOSEPH 
WHr'L'NEY while bringing armament b the 
fort (Arnold 1861:347; Shim 1910:10). 

XC. CWAlW3ERS, Grounded an a shual near 
Southwest Key on February 14, 1862 and 
relased the next day (Bmrss 1983:232), 

JOHN HOWELL. A schooner burned en route 
b Fort Jefferson [lacation unknown] with 
49,000 bricks and 389 barrels of lirne. 
$15,000 in gold had been recovered by the! 
survivors (Wrss 1983:@) 

JOSEPH WfiITNE'K Simmer (Meigs 
1861b:1) brought personnel to fort in 1861, 
Brought six 8-in calunibiads, �our field pieces 
aid ammunition to the fort in Ymuary 1861 
from Pt. lhylor (Arnold A861 34.7)- This 
vessel wds owned by the Merchants and 
1Uiaew l'kansprhtisn Ca. d Boston arid 
diarkrd 'by 'US Government for troop 
ir;ulqmrt (Shinn 1910:6), The vessel cleared 
Bosbn January 14 for the Tarlugas carrying 
two companies of trmps, 750 barrels of 
provisions and 320 tons of cQd. 

MACEDONIA. Slmp-of-w/ar, landed at Fori 
Yefikrson January 29, 1841 (Shinn 1910:10). 

WIA1CRLESS. Schooner, On August 25, 
1847, sided into the fori with a yellow fever 
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victim aboard (Manucy 1938). This was a 
quartermaster vessel (Bearss 1983:313). 

MOHAWK. US steamer (Meigs 1861b:2). 
This vessel captured a bark and a brig fitted 
out in New Orleans for the slave trade (Meigs 
1861b5). Guarded Fort Jefferson while the 
first shipment of armaments were being 
unloaded (Arnold 1861:347; Bearss 1983:181). 

NELLY BARRETT. Schoonercarrying freight 
to Fort Jefferson; sunk in the October 1865 
hurricane (Beams 1983:289). 

ORIENTAL. Schooner leased as engineer 
tender in 1868 (l3earss 1983:303). 

RICHMOND. Sloop-of-w. Transferred 
members of C Company from Fort Jefferson 
to Fort Pickens in 1861 (Shinn 1910:21). 

SALVOR. Steamer. Owner was threatened by 
citizens of Bmpa for taking cattle to Fort 
Jefferson in 1861 after hostilities erupted 
(French 1861:405). 

ST.LOUIS. Dispatched to Fort Jefferson by 
H.A. Adams, senior officer present on 
blockade duty off Pensamla. This was 
prompted by a ques t  of Army Commander 
Col Harvey Brown (letter from W.Brown to 
Captain Adams April 22, 1861,and report of 
Adams to Secretary of Navy Gideon Wells 
April 22, 1861) 

THOMAS A. SCOTT. US transport. Dr 
Mudd tried to escape aboard this vessel, 
apparently in 1865 (Manucy 1943az318). 

IORTUGAS. Replaced ACMVA in 1857. 
The 110-tonvessel cost about $6,700 (Manucy 
1936). Vessel ms armed in 1861 (Beass 
1983:222). The schooner sank at the quarter-
master dock in Key West during the October 
1865 hurricane (Bearss 1983:289). 

UNION. In 1847, seven blacks stole this 
schooner. The vessel was becalmed a few 
miles from shore; thoseaboard abandoned the 
vessel in a small boat (Manucy 1936; letter 
D.W.Whitehunt to Lt H.G. Wight, July 12, 
1847). 

Unnamed mail steamer. Meigs (1861b:3) 
mentioned his route aboard mail stearner: 
Apalachicola, Saint Marks, Cedar Keys, 
Wpa Key West and to Fort Jefferson. It is 
not clear if separate passage was obtained to 
the fort. He mentions only having semi-
monthly mail. 

Various barges and scows (Beans 1983:250). 
Much more historical research is needed to 
determine small craft use and losses within the 
monument, 

VICTOR. A small craft that was beached in 
1847 by blacks who stole UNION. VICIOR 
was rowed to the becalmed UNION;the crew 
escaped in a small boat (Manucy 1936; letter 
D.W. Whitehunt to Lt H.G.Wright, July 12, 
1847). 

WILLIAM KITCHCOCK. Wrecked January 
20, 1849. Most of the workmen at Fort 
Jefferson were called to Admiralty Court to 
testify.  The vessel grounded on Garden Key 
and was refloated and towed to Key West 
(Bearss 1983:103). 

WYAND(YITE. Vessel captured in Dry Dock 
at Pensamla by Confederate forces (Meigs 
1861b:2). 

This chapter can be considered a first cut 
at the historical research that is needed for the 
background for interpretation of archeological 
features likely to be located on the terrestrial 
portions of FortJefferson NM. This research 
serves as a model of what can be expected 
from systematic historical archeological 
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investigation on and around the monument's 
idmds b a d  on primary and secondary 
dwumentatiun, It Is obvious that much more 
historical research is needed as this discussion 
opens numerous questions about ather 
activities, such as fishing, birding and d w g e  

operations, which are smcely mefiti~ned. 
However, me conclusion that can be drawn 
at this early stage of Investigation is that any 
disturbance on any of the land aras within 
Fort Jefferson NM is likely to encounter 
significmt archeological remains, 
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CHAPTER IX 

Fort Jefferson National Monument Documented 
Maritime Casualties 

Larry E. Murphy and Randolph W. Jonsson 

INTRODUCTION 

It is useful to discuss documented Dry 
Tortugas ship casualties as a collection. Unlike 
most wreck history presentations, which deal 
with individual wrecks, this discussion focuses 
on casualties as a geographically defined site 
population. Relationships of selected attributes 
are examined to discern maritime activity 
patterns. This approach leads to questions and 
observations relevant to developing broad 
interpretations of the monument’s ship-related 
sites in a regional context. 

Unlike most other parks with water 
jurisdiction, specific historical research has 
been conducted on maritime casualties within 
Fort Jefferson Nationd Monument. Individual 
sites are not discussed here because most have 
been documented and reported by Edwin 
Bears (1971). Recent historical research 
building on Bearss’ work has located addi- 
tional casualties, and a computer maritime 
casualty database has been developed that 
formed the basis for this chapter. 

While there is a significant body of 
documentation for Fort Jefferson National 
Monument sites, it is far from complete. 
Currently documented casualties include only 
one identified shipwreck site, F O E  003, the 
AVANT1 or Windjammer Site on Loggerhead 
Key, Although incomplete, the current 
historical record offers a reliable indication of 
what can be expected from a complete area 
survey and is important for planning and 
research purposes. 

The documentary record is a useful 
planning and management tool, Study area 
stratification for survey purposes based on 
recorded marine casualties may prove cost 
eacient. Survey methodology and intensity 
can be varied throughout the study area 
relative to documented casualty density. For 
example, intensity can be increased in areas 
where early wrecks or small vessel types are 
expected and diminished in areas of few 
casualties. Management decisions may be 
affected by number of documented wrecks 
even prior to survey completion, such as 
where to more closely monitor visitor diving 
operations. 

Principal research questions concerning 
shipwreck related sites within the monument 
center on the nature of the wreck population 
and an explanation of how it came to be 
structured in the way that it appears to be. 
Shipwreck distribution is not amenable to 
typical archeological settlement pattern models 
and explanations. An understanding of 
maritime behavior represented in the study 
area sites depends on explanations that 
consider specifically maritime natural and 
cultural factors that are tied to the widest 
possible context. 

Most shipwreck research to date has been 
site-specific, wherein a wreck is evaluated as 
a single site with minimal concern for general 
context. This is a reasonable approach when 
one notes the ship was certainly not intending 
to wreck, and probably was frantically trying 
to avoid the very place where it is now found. 
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The basic site-specific research limitation is 
that it has rarely lead to discussion ~f much 
beyond site descriptions and generdlly ignores 
past cuhral processes and systems. Mast site 
specific reports tell us much about the piesent 
and very little about the past. 

The collective approach Mcen here 
assumes that shipwrecks represent general 
cu l tud  prmsses of which they were a pari: 
p r i ~  to wrecking If naturdl and cultural 
processes affecting maritime activities reslet 
patterned regularities, siks resulting from 
them will be patterned and will best be 
interpreted in a wide s;rw;icrcultural context. 
Shipwreck lacations are viewed here as the 
nonrandom resull of many cample~, interre- 
lated envirarrmenhl and cuitirral hcbi-s7 not 
simply random accidents (Muclelroy 1978: 

'I'esiing these assumptions by interpreting and 
explaining observed vwiations in the Dry 
rlbriugas site collection farm the basic 
research domain for future: park research. 

Interpretation and explanation of the 
monument's sites begins with emmination of 
dacumentwl casualties as a group far associa- 
tions, relationships and patkrns. Examination 
of patterns and mamalies is basic to develop- 
ing research questions directed toward 
understanding the processes that have 
structured the archeological record. Such study 
begins with historical pattern recognition, 
which is hcllitatd by computer elatah% 
mmipulation" 

There are 24 1 vessel casualties docurnenid 
for the Dry Ilirrcujps and immediate vicinity. 
In order b access and analye these wrecks:, 
a computerized database was produced. The 
Maritime hrchamhgicd and Historical 
Society (MAHS) of Arlington, Virginia was 
contmckd to conduct historical research in the 
National Archives ts augment the h r s s  study 
(1972) and b develop a computer dahbase 
inventory. The initial data entry form w a s  
developed in consultation with the NPS 

2153-200; H u l ~  1981; Murphy l989b:T). 

Submerged Cultural Resources Unit. Members 
of hdAW entered data froin Beam md other 
sources. Upon receipt of the database and 
softwdre program from MAWS, the entry form 
was altered, the data reviewed and corrected, 
and additional materials added, which brought 
the casualty list to its present level. 

Database m�twdre Is Q&A, a dBase 
111-mmpatible program, d h s e  111 is both the 
NPS standard and the NPS N!aritirne Initiative 
database, so compatibility with them w a  
important. Q&A was selected for this 
park-speciiic application because it is 
somewhat easier to use and easier b pragmm 
thm dBase 1111, and it has a f'ealure that allows 
manipulation by ordinary language useful fur 
personnel unfimiliar with dBase query 
requirements;, The dai-irkrase is a changing 
document ahat allows cumulative update. Some 
minor contradictions between figures reported 
In this chapter and the current database result 
from this ongoing updatee, (Graphics have b ~ ~ i  
generated from a separate pagram.) 

In addition b the computer database, a set 
of paper files has been produced that contain 
vessel documentation, registrations, opera- 
tiarral background ad Dry 'lbrtugas casualty 
information. Unforiunately, many vessds are 
poorly dwurnenkd. For instance, or' 241 
casualties, only four are documented before 
1800, 69 do nut have cargo documented, 18 
have unlmowri rig and ~ n l y  92 have hull- 
dimension information. Such historical 
research should be a high priority for future 
cultural resource projects;, especially for park 
interpretation, 

The computer database alallows quick 
mriing arr fidd combinations irr whatever 
order desired. Ability ta manipulate a hirly 
large 'body d Information readily allows 
recognition of gatkrns, generation of questions 
and emmination of relationships that have both 
managerial arid research applications. 

Database Pields were selected for cornpati- 
bility wltfi historical infirrmadun. For 



example, the field "Type of Casualty" is based 
on those found in the Merchant Rsse2s of the 
US (US Bureau of Customs 1867-1963, which 
began including a list of "Loss of American 
Vessels" in 1906. This list classifies losses in 
six categories: foundered, stranded, collision, 
burned, abandoned and "all others. '' The Fort 
Jefferson database uses these categories, 
although here few are listed in cakgories other 
than foundered or stranded. The "Loss" list 
also reports gross tonnage, year built, persons 
on board, lives lost, nature of casualty, date 
and place, which are also database fields. 
Additional fields in the park database include 
dimensions, rig, builder, home port, destina- 
tion port, cargo, value and salvage. 

The park database lists all casualties 
documented for the Dry Tortugas, whether 
total losses or not. The reason for this is that 
stranded vessels often leave archeological 
remains, so their record is important for site 
interpretation, and overall casualty patterns are 
important for broad maritime archeological 
inferences. Inferences drawn from complete 
and coordinated documentary and archmlogi- 
cal research inform on many levels, including 
variables of wreck and salvage behavior and 
more generally, the conduct of maritime 
activities in the Tortugas, Gulf and Caribbean 
regions over time. 

The currently documented 241-casualty 
population contains 235 events where it is 
known if the vessel was a total loss or not. Of 
the 235, 94 are documented as lost vessels. 
Another 37 casualties lost partial cargo; but 
six were carrying solely lumber, sugar, cotton 
or molasses, which would be unlikely to leave 
many archeological remains. This gives a 
minimum of 125 historically documented 
shipwreck-related sites likely to be located 
during archeological survey. 

Salvage activities resulting in complete 
vessel and cargo recovery involve an addi- 
tional 83 vessels. Salvage activity at these 
locations may have left archeological remains 

and other evidence. These remains could 
include unrecOvered ship apparel such as 
ballast (for example FOJE 031, see Chapter 
XII), anchors and cable, salvage gear, reef 
grounding scars and wreck disturbance. 
Setting of kedge or salvage anchors was a 
common practice during a stranding and 
salvage, and these, or the stranded hull 
bottom, could have affected archedogid 
materials already in situ on the sea bottom. 
Salvage activity is an important cultural 
'site-formation process that has received little 
discussion or research, but will have to be 
considered during Dry Tortugas site interpreta- 
tion. 

Casualty frequency is basic to pattern 
determination. The primary question is 
whether casualties are simply a function of 
ocean travel, that is, a certain number of 
vessels will be lost as a normal consequence 
of combined riskvariables, principally weather 
and pilot error. If that is the case, then 
correlation between losses and amount of 
shipping should be more or less constant over 
time, and variations would tend tQ be gradual. 
Variation could be explained by the use of 
bigger vessels, technological and navigational 
aids development or perhaps naval conflict. 
Any short-term anomalous variation from 
general trends naturalIy requires an explana- 
tion, and ca,n unlikely be attributable to solely 
natural contingencies. 

Casualties in ten-year increments have 
been graphed for 215 Tortugas vessels, with 
the four pre-1800 vessels grouped together 
(Figure 9.1 and 9.2). Percentages by decade 
are presented in Figure 9.2. As can be readily 
observed, there is no smooth Variation over 
time that could be attributable to general 
shipping parameters. The five-year increments 
are very irregular (Figure 9.3). Decade 
fluctuations are somewhat smoother than the 
five-year periods, but neither appears to follow 
any general pattern. In fact, some periods 
predicted to produce more casualties, such as 
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wartime 1860s and 194.0~~ do not show 
expected increases --both show less than 
priuds immediately before and after. 

In 1944, the mrne year mandatory 
merchant. vessel registration began, the US 
government s k i d  compiling the Merchunz 
&ss& of the Utii~ed Sruies, which lists 
vessels In service, This has been published 
annually since 1847, first by the Bureau of 
Customs (until 1967), currently by the Coast 
Guard. This 13st is a basic merchant vessel 
documentary source, and it has contributed Eo 
the database. This list dm provides compari- 
son data on number and mriatiorr of US 
merchant vessels against which the Tortugas 
siks can be analyd. An obvious question is 
whether the Tortugas casualties are representa- 
tive af regiond (Gulf of Mexico) trends, As 
can be seen In Figure 9.4, which is from the 
" b s s  List" of the Merchant vt.ssCs ufihe US 
and includes a11 US vessel casualties dacu- 
mented between 1906-1936, there Is only 

grass correlation betweerr strandings and 
founderinga, the two nrost common casualties. 
There appears b be a general decline In both 
during this period, which correlates with the 
Tortugas pattern of' Figure 9 I 3 .  

A regiond comparlsorr w a s  developd for 
shipwreck frequency by decade. Gulf of 
Mexico shipwreck frquency data were 
collated by Garrison et al. (1989311-99) as a 
put of the reevaluation of archeological 
resource management mnes �or Minerals 
Management Service, who aversee offshore oil 
and gas leasing. Garrison nates a general 
increase in shipwrwla overtime with under 
reporting in earlier periods, This general 
increase does not correlate with the 'US btal 
trend or the Tortugas dah above, Unfortu- 
nately, available Gulf data only perhin to 
shipwrecks, presumably tatdl losses. A 
cornpuison between Gulf of lWexico "ship- 
wrecks" a d  Tortugas database casualties 
(whether total rosses or not) is Figure 9.5. 

Figure Y J .  Casualties at: ten-year intervals-, pre-1800 to 1949. 
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3.6% 
(7,1%) 
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Prior to  1800 (1.8%) 

1830-39 (12.1%) 

1840-49 (12.5%) 

L 

1850-59 [ 1c7%) 

1860-69 1 .0%]  
18’lO-’I$ 4 5 %  

Figure 9.2. Percentages of casualties at ten-year intervals. 

Weather 

The role of weather is important to 
understanding the nature of recorded casual- 
ties. General weather patterns have been 
discussed in another chapter (see Chapter VI). 
The basic question here is to what extent can 
weather be considered the primary factor of 
Dry Tortugas casualties? 

Sufficient database information exists fur 
43 Dry Tortugas casualties to determine 
whether or not storms were a contributing 
factor. Of these, 32 are storm related, with 15 
casualties resulting in vessel loss and six 
others with partial cargo loss. For this small 
sample, storm-related casualties resulted in 

vessel or cargo loss 65 percent of the time, 
which indicates that when weather is a hctor, 
the casualty tends to be serious. 

If weather is a primary consideration, then 
there should be seasonal correlation with 
numbers of casualties. More casualties would 
be expected during periods of poorest weather, 
which is typically during winter months in the 
study area. There are 206 vessels in the 
database that include the month in which the 
casualty occurred. These data are presented in 
Figure 9.6. The months with the most 
casualties are January and April, with 
September, November and December close 
behind. The five months of September through 
January account for 51 percent of all 
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casualties, with November, December and 
January accounting for 35 pixcent. There does 
seem b be some correlation, although not as 
strong as would be expected if weather were 
the primary casualty determinate 1btd losses, 
of which 82 document month of accurrence, 
follow the general casualty pattern (Figure 
9,"). Fifty-three percent occur in the five- 
month p e r i d  Septetnber through January, with 
37 percent occurring in November, December 
and Janua~y. 

Another view of weather can be considered 
by using monthly casualty frequency variables; 
for d i fken t  areas, Figure 9.8. 'mkrior 
lagaonal s i h  of Bird Key? Garden Key and 
Worth Key were combined, Southwest a d  
Loggerhead Reef were combined and Pulaski 
and &st Key were combined. A comparison 
shows a general siniila-ity2 but with some 
variation. MOSI: Pulaski casualties occur in Eire 
winter-spring season, while at Bird Key they 
occur in the Ml and wlnkr, as do those of 
Southwest k x f o  There is sufficient variation 
between these arms b require going beyond 
weather as a satisfactory explanation. Clearly 
more research is needed on the role of weather 
in accounting for wreck casualty variation 
within the maritime sibs or' the study area. 

Human Error 

Weather is just OW of a complex set of 
operative variables, including pilot error, 
Investigating causal variables that contribiite 
b wreck cancentrations may prove one of the 
most productive research aras in maritime 
archeology. Indicatians are that pilot error Is 
not random, as might be expected, Pilot error 
is a difficult factor- b analyze and quantify 
reliably; it can be seen as an idjosynmtic 
mishakt: or a criltural factor. Because there are 
no means to irivestigak the former, analysis 
of pilot error must include a wide range of 
sociucultural hchrs, including risk asscssinen t 

md blemms, which are affected by 
competition and seasonality. 

Gulf prduct seasonality and concomitant 
shipping demands also structure the parws 
wreck population. The area variaiiori noted 
above may be Influenced by competitive 
pressures of Gulf trades. For example, 
historically mtbn transportation peaked during 
November to May7 with late spring and 
summer shipmu& being at the low point of 
the yearly production cycle? which picked up 
at the September harvest (Daggett 1988: 
126-128). Cotton vesse~s, which comprised a 
large portion of Gulf trade, were minimally 
represented in the sumnier months while 
owners detailed their vessels to other ti-ades. 
Database casualties suppori this observation: 
of 25 vessels with cotton cargoes and casualty 
month recordedy none occur during Yunc, July 
or August, The high overall casualty and loss 
rate during April will require further research 
to explain. It mrhinly cannot be: mtisfdctorily 
attributable to weather alone, and may be a 
result of competitive pressures of trade 
seasonality. 

The documented casualty population is, 
compsed mostly of sailing vessels, principally 
schooners, brigs and ships. Overall , engine 
powered vessels are only about I3 percent of 
btal casualties. Schooners had fore-and-aft 
rigs, generalIy two masts;, later three and 
sometimes four- Brigs were square-rigged with 
two masts. Fulhigged ships carried three 
masts, all square rigged. Barks became 
common in the 1830s and also c a r i d  three 
mastss, the first two quare-rigged, the third 
fore-and-aft. Barks, usually fell between ships 
and brigs in s 3 z ~  Ships and barks are New 
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Figure 9 , 4  US merchant vessel casualties all lwatianr;, 1906-1936. 
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Figure 9.5. Casualty frequency by decade 1800-1969--regiona.l versus Dry Tortugas. 

normally the largest vessels. In the first 
quarter of the nineteenth century, registered 
York-built vessels can are representative of 
period vessel size. Ships averaged 373 tons, 
with a range of 176-899 tons, brigs 250 tom 
with a range of 174-324 tons, and schooners 
averaged 87 tons with a range of 27-173 tons 
(Albion 1938:13-14). Vessels of all sizes grew 
over time, with ships growing fastest. 

There are 215 database casualties with 
documented rigs. A cumparison of total 
casudties by rig is in Figure 9.9. Most 
casualties are schooners (36.7 percent), twice 
as many as any other rig. Both barks and brigs 
number about half that of schooners (17.7 
percent) with ships comprising 13.5 percent. 

Of the 94 vessels documented as total 
losses in the Dry Tortugas, 87 have known 
rigs. Again schooners comprise the largest 

group, 33 percent, with ships, barks and brigs 
each 14 percent of vessels lost (Figure 9.10). 

Rig popularity and use changed through 
time prompted by many factors including 
economical and technological ones. For 
example, the bark rig became very popular 
after the financial depression of 1854-1857, 
because it was almost as fast as a full-rigged 
ship, but more mnomical. Ships outnumbered 
barb in the first half of the century, but barks 
were more numerous at the end of the century 
(Cutler 1958:7). Brigs and schooners generally 
operated in the same trades, with schooners 
possessing a competitive advantage of 
requiring fewer crew-per-vessel-tun. 

The monument's casualty population 
reflects these changes. Bbles 9.1 and 9.2 
indicate the changing pattern of losses by rig 
over time. 
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figure 9,6. rT'atal casualties by month. 
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Figure 9.8. Monthly losses by location. 
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Figure 9.9. 
Casualties by 
rig. 
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Q y r e  9,1QD, 
Vessel losses 
by rig. 

‘hblle 8,1, Dry Tortugas Casualties by Rig 

Barks 19 17 2 
Brigs 34 8 0 
Schooners 22 55 34 
Ships 26 3 1 

Before After Afkr 
1860 1860 1900 

Barks 5 8 1 
Brigs 8 7 0 
Schooners 8 24 17 
Ships 12 3 1 

The= figures reflect what is documented 
by mnkemprary observers regarding thhe 
increasing popularity uf schooners in the Gulf 
mil coastdl trade. Brigs competed with 
schooners with diminishing success through 
the nineteenth century, with few used in the 
Gulf trade by thhe 1880s. Ships and larger 
barks were more heavily involved in interna- 
tional trade and were generally larger vessels, 
For example, np b 1860, coastal-trade lumber 
was shipped aboard xhcmers, which carried 
about 100ycK1o board fmt. Generally, barks, 
brigs and ships, which carried as much as 
5 0 , W  board f i t  were used for ports farther 
away than the West Indies (Eiskrhold 
1972:270). Of the 69 schooner casualties with 
destirratiart port dwumented, only four were 
bound for Eurapeiw ports, and all around 1 9 0  
when few square-riggers were available. 
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Vessel Aae at Time of Casua Itv 

The normal use-life of a nineteenth century 
merchant ship was about 20 years @b�e 9.3) 
(Albion 1938:98). Some authorities put the 
overall average at 10 yeas in 1900, when Home ports provide a perspective on how 
losses, accidents and deterioration are regional shipping economies were structured 
considered (US Census Bureau 1902:210). The in the past. The database contains information 

All seven vessels older than 30 years were in 
the lumber trade or fishing. 

Home Ports 

nble 9.3. Average Age for Tortugas Casualties and Losses 

Bark 14 3-34 15 9 3-28 14 
Brig 6 5 -25 14 5 10-25 16 
Schooner 33 1-44 15 20 1-44 19 
Ship 7 2-32 10 4 8-32 14 

shipwreck database records age at time of 
casualty for 61 sailing vessels ranging from 
less than one year to 44 years. Eighteen of 
these vessels (29.5 percent) were older than 
20 years. Thirty-eight percent of vessels lost 
were older than 20 years. The following 
average ages for casualty and loss relative to 
rig comes from the database information. 

It would not be useful to speculate much 
on these figures, particularly because they 
reflect only about 25 percent of the database. 
However, a correlation between age at time of 
casualty, rig and cargo gives a perspective of 
trades for vessels older than 20 years. There 
are 16 vessel casualties older than 20 years 
where sufficient information is available to 
determine cargo. Of these 16 vessels, nine are 
schooners, five are barks, one is a brig and 
one a ship. There is no correlation of rig with 
cargo, other than that all were carrying bulk 
cargoes. The oldest vessels seem to be 
involved in the lumber trade. For vessels 
younger than 30 years, three were in ballast, 
one in the lumber trade, all others were 
carrying rock, cotton, grain or railroad iron. 

on 77 vessel homeports. a b l e  9.4 presents 
these data. 

Dominance of northern shipping is readily 
apparent. It is interesting that foreign shipping 
exceeds southern vessels, another indicator of 
the Southern transportation weakness. The 
post-1860 growth of foreign shipping is 
notable and reflects a major shift of nineteenth 
century practices. In 1826, American vessels 
carried 92.5 percent of US foreign commerce, 
which diminished to 9.3 percent by 1900 (US 
Census Bureau 1902:210). 

Examination of recorded cargo reveals the 
general nature of the study area's maritime 
trade and suggests what can be expected from 
archeological remains. Eight categories were 
selected for cargo analysis. The broadest is 
agricultural products, which includes grain, 
molasses, honey, wine--basidly everything 
except cotton. 

Cotton is a separate category because of 
its singular importance in the Gulf trade. The 
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‘Wde 9.4, Fort Jefferson Vessel Casualty Homepris 

South Foreign 

principal catbn shipping port w s  New 
Orleans, which peridically rivalled New York 
for dominance in export tonnage. Until 
milroad development , most southern cotton 
was transported by vessels leaving Gulf pris 
bound for the northeastern US and E u r o p n  
cotton market centers. 1% schaorrers carrying 
catton bound for a foreign port are dacu- 
mented as casualties. 

Construction materials include everything 
related except lumber and timber- General 
merchandise is self explanatory. Much general 
merchandise w a s  being imported into Gulf 
ports, especially from the northeast WS, during 
the nineteenth century. Oil and cod were 
combined as a logical, though small, category, 

Cargoes d 172 casualties are documented 
in the database and presented in Figure 8.11. 
Lumber, agricultural products and cotton 
dominate, followed by construction materials 
and general nrerchmdise. The same trend 
holds �or the 103 vessels with known cargo 
that are reparted to have partial or t&d cargo 
losses In the Dry Tortugas (Figure 9.12), with 
percentages of losses in Figure 9.13, The 
basic trend is export of agricultural pruduck 
and import of mmuhctured g d v  �‘or the Gulf 
ports. Based on cargo destinations, more than 
60 percent of Dry Tortugas vessels lost were 
inbound. 

Documented agricultural products for Dry 
‘lixtugas casualties include grain for Buelros 
A i m ,  coffee fir  New Orleans, hogs for 
Havana and sugar and molasses bound for 
northeastern ports. Phosphak rock, although 
not technically an agricultural product, was 

> 1840 .( 1860 > 1860 
9 P 14 

included in this category for general analytical 
purpses because of its southern origin and use 
as a fertilizmv Destination ports for phosphate 
were mostly European and northeastern US 
prb, with the exception of one Cuban load. 

About half the cotbn cargoes also included 
other gods, primarily agricultural produce or 
lumber products such as staves. Primary 
catbn destinations were European and 
northeastern ports, such as Great Britain, 
Ireland, k lg ium,  Germany, Austria, New 
York and lEroshln. 

General merchandise wds mast often 
inbound to Gulf go&;, principally to New 
Orleans and W!obile, with a single load of 
barbed wire bound for Velasco, Tcxas, The 
uther few destination ports for general 
merchandise were Caribbean and South 
American ports, Bremen, Germany and Hew 
Yorlc, 

Lumber and lumber products, which rarely 
were mixed with other cargrses, were bound 
fir northeastera US pork, espedally New 
York, and Caribbean pork, such as h e r b  
&co, Sank9 Darningo and Havana and 
European p r i s  like Queenst~wn and Belfast, 
Ireland; Cardiff, Wales; Qrmnsck, Scotland; 
Great Yarmouthh, England; Harlingen, 
Ndierhds  and Genoa, Italy. 

Many casualties with construction material 
cargoes were Fort Jefferson bound. Examples 
of other destinations and cargoes are lime 
bound for Apdachicala and paving stones for 
New Orleans. 

Most vessels recorded in ballast were 
headed for Florida pork principally 
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Number of Vessels W i t h  Known Cargo = 172 

Figure 9.11. All cargo casualties. 

Number of Vessels With Known Cargo= 103 

figurn 9.12. Wrecks with partial or total cargo loss. 
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Figure 9,131, Percentages of wrecks with par&id or total cargo loss. 

Appalachicola, Charlotte Warbar, St. 3 l ~ ~ p h  
or Jacksonville, all lnmber pork. 

Oil was bound for a wide diversity o� 
pork, including Uostoon, Montevideo, Viracruz 
and hulsboro, New Jersey. 

SDatia I Patter ninq 

Maritime sites u e  not urriformly dlsbib- 
ukd throughout Fort Je8erson NWi, The first 
question is, of course, how the casualty 
population and putentkd sites vary* Spatid 
distribution is f twhmtal  to any errplanatmy 
hypotheses of why variation wcurs. 

The database contains 2 15; casualties with 
known lmaticms. The largest group it; the 
general designatbn "Dry 'lbrtugas. " Figure 
9-14 shows casualties by frequency and 
l o d u n .  Figure 9.15 depicts relative percent- 
ages of casualties; by location. Southwest and 

Loggerhead Reefs are mrrrbirrd because these 
names a p p r  trp have been used Interchange- 
ably in documents. Hospital a d  Middle Keys; 
were grouped bemuse: of proximity and few 
recurded events. TohLloss frequency and 
location are in Pigure 9.16 ordered by 
decreasing frequency. There is fairly close 
correlation between total casualties and btal 
losws except far Pulaski Shad, which has 
relatively more casualties than losses. These 
Pulaski casualties are successfully refloated 
strmdings. North Key casualties are similar, 
but not as prorrouncd as Pulaski. klative 
percentages far total losses by lacation is 
Figure 9,17. 

A more detailed look at location variation 
wds generated fir d l  casudtks fixusing on 
vessel rig type" The 215 bhl casdties were 
s~pxakd  by area b dekrmine patterning 
relative to rig. Total casualties were used 
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because the greater number of events should 
be more reliably indicative of overall patterns. 
The question was: do casualties vary as a 
function of rig for different locations? Figures 
9.18 through 9.22 present graphs depicting 
percentage of total casualties for each rig for 
each location. 

Some general observations can be made 
from examination of vessel rig and location 
variables. The "Dry Tortugas" category is 
probably indicative of the general pattern: 
roughly 50 percent schooners, 15 percent ships 
and brigs, about 10 percent barks and 13 
percent engine-powered vessels. This is not 
significantly different than the summation of 
casualties by rig (Figure 9.18). Each area does 
have particular characteristics and will be 
discussed separately. The statements are only 
speculative at this point and are offered for 
hypothesis construction and testing. 

Bird Key is the only location with no 
engine-powered casualties documented, 
although one is known archeologically (FOE 
029, the Bird Key Harbor Brick Wreck). The 
area has predominately square-riggd vessel 
casualties, with smaller vessel types the 
majority. These casualties were most likely 
using nearby anchorages, or were shallow 
draft enough to be blown over surrounding 
reefs. 

Garden Key has a majority of schooners, 
followed by engine-powered vessels and brigs, 
and again large square-rigged vessels are in 
the minority. These vessels were most likely 
either using the anchorage for shelter or 
conducting some sort of local business. 

East Key has 85 percent square-rigged 
vessels; no schooners are reported. This area 
has the second largest percentage of engine- 
powered vessels, and large, wuare-rigged 

Figure 9.14. Casualties by major location. 
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Figure 9.18. 
Dry Tortugas 
rig casualties. 
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Figure 9.20. Garden Key rig casualties. 
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Figure 9.21. 
East Key rig 
casualties. 

Figure 9.22. 
Southwest Reef 
rig casualties. 



figure 9.23" 
North Key rig 
casualties. 

Figure 9-24, 
Pulaski Shoal 
rig casualties. 

baker (4.5%) 

~ c ~ i u o n e r  ( 4 ~ )  

------lillgille Powercd (4.54 

----%al.k (9.1%) 

-1r1t ( 2 ~ 4  

Drib (15,8%) 

Bdrk (15.8%) 

-1iigiiie Youetcd (31.6%) 

.Ship (1U.5%) 



vessels are the majority. B s t  Key resembles 
Pulaski Shoals in rig type, and probably 
reflects vessels utilizing Rebecca Channel as 
a short-cut between the Tortugas and Marque- 
sas Keys to the east. 

Southwest Reef (including bgerhead Key 
Reef) has the most vessel casualties reported. 
Large square-rigged vessels are most numer- 
ous, followed by schooners and brigs. 
Loggerhead and Southwest Reef casualties are 
vessels passing the Tomgas in transit. 

A wide cargo diversity is documented for 
57 Southwest Reef casualties. Only 15 (26%) 
of the casualties were inbound to Gulf ports. 
The remaining casualties are divided between 
US and foreign ports. US port destinations 
comprise 43 percent of the total (25) and 
foreign ports nearly 30 percent (17). Most 
inbound vessels were carrying general 
merchandise, construction materials or in 
ballast. US and foreign-bound vessels carried 
mostly cotton and lumber. 

North Key had more schooner and brig 
casualties, which make up about 70 percent 
and outnumber engine-powered vessels and 
large-square-riggers. These were mostly 
smaller vessels, perhaps seeking sheltered 
anchorage. Most cargoes lost on North Key 
were outbound, mostly lumber, agricultural 
products and cotton. Fewer than 20 percent 
were general merchandise. 

Pulaski Shoal has the largest percentage of 
engine-pered vessel casualties, which with 
large-square rigg d vessels makes up about 63 

brigs the minority. This is dmost exactly 
opposite of North Key, and is similar to East 
Key- Pulaslci Shoal casualties appear to be 
larger vessels that were perhaps using Rebecca 
Channel between the Marquesas md Tortugas 
as a short-cut to save rounding Dry Tortugas. 

percent of total d sualties, with schooners and 

Nineken Pulaski Shoal casualties have 
documented cargoes. These cargoes are also 
diverse, from lumber and phosphate rock to 
general merchandise. Vessel destinations are 
mostly outbound; only four cargoes to New 
Orleans and one to Apalachicola are recorded 
inbound to Gulf ports. It would seem, based 
on this small sample, that outbound vessels 
tended b use Wecca Channel more than 
those inbound for Gulf ports. 

CONCLUSf ONS 

This is an initial examination of dacu- 
mented variables of the Fort Jefferson ship 
casualty record. There are many more 
combinations and relationships that could be 
utilized. As historical and archeological 
research continues, other variables will 
become useful to understanding and ultimately 
explaining the maritime archeological record 
represented within the monument. Comprehen- 
sive examination of these data contributes to 
archeological and historical research question 
formulation directed toward a more reliable 
understanding of why shipwreck Concentra- 
tions vary, and what are the operative 
structuring principles. 

One conclusion particularly relevant for 
future research in Fort Jefferson National 
Monument is that much more can be learned 
historically and archmlogically from maritime 
sites if they are approached as a group, rather 
than as discrete, disparate sites. Lmalized 
shipwrecks and related-site concentrations are 
complex, and they require examination of a 
wide range of data to isolate causal factors and 
their interaction in forming the collection of 
monument maritime sites. 
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CHAPTER X 

Chronological Overview of Archeological Research 
1969-1983 and Terrestrial Prqiects 1989 and 1990 

INTRODUCTION 

Archeological research at Fort Jefferson 
National Monument 0 is a relatively 
recent flair. From its designation as a 
National Monument in 1935to the mid-l960s, 
there is no record of interest in the archeologi
cal d u e s  of the fort or surrounding waters. 
At some point in the early 1960s, when visitor 
use became heavy enough to warrant fort 
development as a tourist attraction, historic 
architects examined fort structures and made 
recommendations, including a brief comment 
that the abandoned enlisted men’s barracks and 
officers’ quarters were unsafe for visitors. 
This o�fhandremark resulted in a decision by 
then-National patk Service @IPS) Director 
Conrad Wirth to demolish these buildings 
despite the area manager’s protests. Historic 
preservation, then gaining a foothold across 
the country as a result of legislation such as 
the Historic Preservation Act of 1966, 
required evaluation of government holdings 
and land affected by government funding for 
historic and archeological significance. As a 
result, attention was directed to resource 
assessment in and around Fort Jefferson. 

Advent of recreational diving increased 
visitor impact on this unspoiled, remote 
section of the Florida barrier reef. Unfortu
nately, it also attracted attention of treasure 
hunters to whom the numerous Dry Tortugas 
historic shipwrecks represented a potential 
opportunity fur easy wealth. Vandalism in 
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search of imagined gold and silver resulted in 
destruction of the real trasure--inhrmation 
about our historical and cultural heritage. It 
was �or this reason that archeological 
assessment has concentrated on the monu
ment’s undemter resources; they are less 
visible, yet vulnerable. As can be seen from 
the past work, Fort Jefferson NM archeology 
is only just beginning. 

1969 

Prospectus and Initial Reconnaissance 
outheast Archeological Center 

JSEACl Accession 1851 

In 1969, GeorgeFisher, then an archeolo
gist with the NPS, Washington, D.C., 
Division of Archeology, wrote a prospectus to 
conduct underwater archeological research at 
Fort Jefferson NM. A bit ambitiously, he 
proposed conducting a multistage, compre
hensive underwater archeological project for 
locating, identifying, evaluating and studying 
shipwreck sites around Fort Jefferson (Fisher 
1969:2). A preliminary six-week shakedown 
study was planned for summer 1969, with 
subsequent investigations being carried out 
during 1970 and 1971, The proposed Mzsearch 
plan included: 1) study of USGS aerial photos 
and subsequent complete visual survey of 
shallow waters; 2) a systematic deep-water 
magnetometer survey near shoals, reefs and 
channels; 3) accurate plotting of sites with 



minixnuin subsurface testing to recover only 
enough artikcts to determine nationality md 
time period; 4) development of a shipwreck 
priority list bawd on historic significance 
and/or vulnembility to disturbance or 
destruction; 5 )  prioritid archeological 
investigation and site mapping; 6 )  planning 
and practice of in-field preservation and 
conservation, with preparation for the 
long-term; and 7)  carrying through with 
curation (Fischer 19699-10). 

This project was innovative for the time 
because it planrrd fix an overall view towards 
an interdisiciplinary and general approach b 
archeology conducted underwater. Ocearrog
rnphy and marine biology were b be incarpo
mtedl in e4mllog:ical studies of marine bottom 
carnmurrities, Underwater photqyaphy, then 
in its i rrbcy, was to be used for data 
collection, including proposed use of under-
water video as well. h d  survey and potential 
teesting of kmestrial sites were planned for 
same of the barren hys. There was even the 
rudimentary suggestion of an Interpretive 
prospectus for public accessibility Including 
the use of an in siitu transparent shell covering 
a site, with fixed diving bells and undennlater 
audio b provide narrative mid the use of wet 
aud dry submersibles for tours. Closed circuit 
kkvisian was considered �or the impaired 
(Fischer 1969:17)

Four p p l e  conducted the shddown 
survey April 13-19, P969: George Fisr;heraid 
%rro Bradley from the National Park 
Service's Division of Archedagy; Mendel 
Peterson, Srnithsonian Institution military 
histmian and Emmy Efoynton, a Bahamas 
archeologist. This initial survey evaluated 
wrecks reported by park personnel and 
resulted In a recommendation that a well-pre-
served iron-hulled motor-vessel wreck, loaded 
with brick located south of the fort irr 4 ft of 
wakq be util iml by the park f i r  inkrpretive 
snorkeling, A X q e  test excavation was also 
carried out ~n the east side of the moat 100 ft 

north of the entanct: bridge. This test 
excavation was due; from the fort wall across 
the moat to the moat wall, with no artifacts 
discovered, It did K ~ V G ~ ~however, that a fine 
sedirnent buildup had filled in the moat, 
Firrally, a walkover survey by Bradley and 
b y n t m  for prehistoric sites yielded no 
observed suriice makrials on Garden or 
Loggerhead Keys. Bush Key was not visited 
because of Sooty %rn nesting, and Bospitd 
Key w a s  observed from the air only. 

1970 

Returning briefly In December 1970, 
Pischer, Bradley and Ierorne Pebche, also 
from NPS, surveyed h s t  Key and Hospital 
Keyy where they noted building bricks and a 
monument sbne, apparently associated with 
the yellow fiver hospital that gave the key its 
name. They also located arid explored a 
wreck, 150-201) ft long and lying at 5-10" 
magnetic, in the northeast =tor of Bird Key 
Harbor. Later, while working in the fort moat, 
they excavated along a crack in the fort wall 
west of Bastion 6 b see how h r  below the 
water surhce it extended and found it went all 
the way to the founrlation. A single brick 
fragrnent with a maker's mark was reeovered. 
Plans were made for a systematic excavation 
for the summer of 1971. 

1971 


The 1971 investig;itlorr had three goals: a 
controlled muat excavation, architectural 
evaluation of the fort%submerged walls and 
a shipwreck survey. "When Fischer returned 
to conduct the full-scale excavation, he 
brought a full contingent of divers, archedo
glsb, and other spialists, and much in the 
way of specialized equipment" @nihm 
lY74.a:46)). 

Fischer was overdl project directoruOpen
water survey supervisor was Carl Glausen, 



State of Florida underwater archeologist, and 
Calvin Cummings, superintendent of Gran 
Quivira National Monument, directed moat 
investigations. National Park Service historian 
Edwin Bearss conductedpost-project historical 
research and produced the comprehensive 
report S h i v c k  Study - 2 7 ~Dry Tortugas 
(1971), which listed hundreds of wrecks, 
strandings and groundings, and is still 
recognized as the definitive monument history 
of maritime casualties. 

Moat Excavation 

Concerning the moat excavation prow
dures: 

A grid system was constructed above 
the surface which could be rigidly 
secured in place. A base line was 
established through the exact center of 
the Sally port (Figure 10.1) and 
running southeast lengthwise down the 
middle of the bridge and across the 
moat. The grid was in squares, ten feet 
per side with point 00 located at the 

Figure 10.2. Sixteenthcentury cannon, recov
ered in 1971. 

outside end' southeast of the bridge, 
and seven-and-a-half f a t  southwest of 
a brass National B r k  Service corner 
marker, The north-south line is set 
back two feet on top of the moat wall. 
At the fort side 70 feet is even with the 

Markw 
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1FigU.re 10.1. Test area number 1,  1971 moat excavations. 
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wall at the bottom of the moat, but 
almost three f i t  short of the wall at 
bridge level [kn ihan  1974a:4], 

A cannon (Figures 10+1 and 10,2) 
recovered by Lee W d ,  NPS, in April 1969, 
wds noted within ihe initial gridded moat area. 
Cliff Green, captain of WPS slugply vessel 
ALTLVA, remembered the m n o n  coming 
�rom "just west or southwest of the south end 
of Loggerhead Key" (Fischer field notes, 
1971:n.p.).The cannon had been placed in the 
moat to keep it stable until proper wnserva
tion treatment could be arranged. Harold 
Peterson, NPS chief curator, in a letter to 
George Fischer (3/22/74) stated that after 
some: study, he believed it to be "a2-pounder 
falcon dating from the third quarter of the 
sixteenth century. Originally it would have 
been nearly six fwt long." He dso thought 
that at the time it w a s  the earliest cannon 
recovered from Florida waters. 

The area adjacent to the entrance bridge 
had been chosen "bwause of the likelihood of 
historic objects being deposited by trmps 
returning to the fort through the sally port" 
(hn ihan  1974a:46)).However, other than a 
single bottle and some glass arid metal 
fragments> the "hypothesis that a rich 
sprinliling of histmicar material would be 
found near the sally port was not borne out" 
(kn ihan  1974x49). After completing the 
entrance bridge excavaticms, the moat 
investigation was moved, because,. 

One of the researchers discovered 
while perusing some old documents 
that the W h e n  area had beeen lwakd 
at Bastion #4,and an alternate thhecnry 
w a s  proposed that this area should be 
heavily sputtd with debris and that 
there should be a proportional lessen
ing of the occurrence of makrial 
remains as one progressed away from 
the bastion. This alternate hypothesis 
was borne out as indicated by the fact 

that a large number of bottles covering 
about a 60-90 year range In age plus 
a number of other items were r m v 
erd with the predicted frequency 
distribution. An observation made here 
was that medical-type bottles were 
found In consistently closer proximity 
b the b a s h i  than whiskey and wine 
bottles. Further testing would be 
necessary to conclusively indicate 
whether this is a direct function ~f the 
superior aerodynamic properties a� 
dmholk beverage containers of the 
nineteenth century over contempo
raneous medicine bottles. Or perhaps 
the bottles' deposition is instead related 
to the more vigorous and enthusiastic 
state that the contents of the former 
type d container put the cultural actors 
in, over the contents of the latter 
[Lenilian 1974a:49J, 

The large: bottle collation from the 1971 
Furl Jefferson moat and swinirning beach 
investigations w a  the subject of ari indepen-
den1 descriptive study by James Thomson 
(1 975), who cancludeif: 

Little em be added to Lenihan's 
description concerning the distribution 
of alcoholic containers as cornpard b 
those carrying medicines, 1 had 
thought that the preponderance of 
"refreshment"bottles would be lacakd 
an the western side of the fort where 
the soldiers might have drank and 
conversed while the sun was setting, 
but most have been plotted an the 
north east side at Bastion 4 rl'homson 
1975:n+p,]

Architectural Evaluation 

Divers working near the kitchen area 
discovered evidence of construction methods 
used on the large, supportive foundation 
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Water Line 

/ 

Figure 10.3. Example of 
drawings. 

"belts" spanning themoat. Investigators devel
oped a hypothesis for how the fort's founda
tion w a s  constructed: 

They were comprised of burlap 
packaged sand, tied together or bound 
through looped bmss wire, twisted, 
covered with steel mesh, sealed with 
a cheese-like material, and then capped 
and spanned with concrete. They may 
have been built at low tide, the gap 
between pumped dry and the brick 
foundations for the wall constructed. 
Construction would then have contin
ued until the sea wall was of suficient 
height to allow building of the coffer 
dams within. In other words, the fort 
foundation and walls may have been 
built within the sealed "moat" after it 

ter Lfne 

1971 wall crack survey 

had been pumped dry, a section at a 
time p n i h a n  1974a:50]. 

Following the 1971 moat investigations, 
Jerry Livingston, Midwest Archeological 
Center Scientific I l lumm, drew a series of 
foundation wall cracksdiscovered duringmoat 
investigations (Figures 10.3 and 10.4, 
Livingston 1971). The most significant p i n t  
about the submerged moat architecture, as 
described by Lenihan, was that cracks 
observed above the water surface did not 
generally extend much below the low-water 
level (1974~50).Submerged wall preservation 
was attributed to constant water level and 
relative temperature, which apparently 
preclude atmospheric erosion and expmsion
contraction forces: "a finding of considerable 
significance in regard to futurepreservation of 
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masonry forts of this style and period" 
(hnihan 1974x50). 

The open-water survey, under Carl 
Clausen's direction, combined two survey 
techniques, The general approach was Inten
sive saturation nragnetorneker survey using a 
buoy grid-system t ied lo bearings and hori
zontal angles taken on visible pints;, primarily 
navigation buoys and the Loggerhead and Fort 
Jefferson lighthouses. 

A secondary survey method consisted of 
random runs taken when the grid w a s  being 
moved from one area h mother, while the 

magnetometer continued running outside the 
formal grid. Any anomalies encountered were 
treated the same, however, being buoyed, 
positioned by bearing and angles, investigated 
by divers and mapped (Fischer 1973:3-4), A 
Varian 'v4937-A probon-precession magnetom
ekrYwith a one-half gamma sensitivity, digital 
readout and stripchart recorder, w a s  the 
survey instrument. The machine w a s  owned 
and operaeed by Martin Meylach of Miami, 
under WPS contract. Areas ~ f 'most Inkrest 
and intensive, systematic survey were reef 
weas near Loggerhead and Long Keys, 
because these had beerr targeted as being 
"where historical documentation and archco
logical precedent in analogous situations 

HEure IID,4, Area covered by 1971 wall crack survey. 
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indicated most wrecks would be found" 
Pischer 1973:3). 

Five gridded areas were surveyed: Survey 
areas number I ,  2 and 3, each approximately 
1,ooO ft x 4,000 ft, were contiguous and 
southeast of Long Key; survey areas number 
4 and 5, areas approximately 2,000 ft x 6,000 
ft, were located southwest of Loggerhead Key. 
"Magging runs were Carried out at 753 
intervals" within the grid areas (Fischer 
19735). Random sample areas were: north 
and northwest of Loggerhead Key for 2 1/2 
nautical miles; southwest end of Lqgerhead
Reef outside survey a m  number 4; portions 
of the reef southwest of Long Key; portions 
of shoal areas at East Key; and the 15-ft depth 
line from East Key to Pulaski Shoal Light 
(Meylach 1971a:1). All areas sampled as a 
result of magnetometry were in waters 25 ft 
deep or less (Meylach 1971a:2). 

As a supplement to the magnetometer 
survey an aerial photographic survey 
was also conducted of the Loggerhead
Reef area. Besides contributing... to 
the immediate survey goals this was 
also intended as a feasibility demon
stration to determine the utility of 
aerial photography in support of 
marine archeological surveys in 
general [Fischer 1973:4], 

Two historical sites were discwered using 
aerial photographic survey techniques in 
August 1971 by Alan Marmelstein of Earth 
Satellite Corporation, Wshington D.C. 
(Fischer 19735). These discoveries validated 
use of aerial wreck detection in these waters. 

Sixteen sites were recorded as a result of 
open-water survey efforts through 1969-1971, 
twelve sites were classified as shipwrecks, and 
four sites as artifact concentrations associated 
with shipping activities. All were given field 
site-designations and plotted on a basemap. A 
draft report (Fischer 1973)covered the general 

results. A final report w a s  not completed 
because the project was considered ongoing; 
however, the volume of data present in the 
field notes and the professional range of the 
researchers involved continues to make a final 
report desirable, even considering the length 
of time since the project occurred. 

The NPS Division of Archeology, 
Washington D.C., let a contract to the State 
of Florida in 1971 to "conduct survey and 
testing of historical shipwrecks in the Pulaski 
Light and East Key vicinities, and such other 
arms as may be deemed necessary by the 
Service, at Fort Jefferson National Monu
ment..." (Contract No. 14-10-9-900-379, 
6/4/71). A change in personnel in the State's 
Underwater Archeological Reseaxch Section, 
however, caused delays in carrying out the 
continued survey and evaluation until 1974 
when the new state underwater archeologist 
could begin work. 

1974 

State of Florida Contract Survev 
lSEAC Accession 4331 

The 1974 survey project consisted of a 
six-person crew headed by State Underwater 
ArcheologistWilburn Cochell, and took place 
from May 7-23, 1974, although inclement 
weather precluded any work until May 14. 
Terms of the N P S  Washington office contract 
included: 1) establishment of priority areas 
(based on previous surveys, historical 
research, and a study of aerial photographs); 
2) survey by metal-sensing, diver observation, 
and other methods, of those arms not covered 
by earlier survey activities and mutually 
agreed to be most productive on the basis of 
earlier research; 3) testing of discovered sites 
using standard archeological techniques, with 
a definitive sample removed from each site 
tested; and 4) all materials recovered to be 
cleaned, described and preserved. 



The initial survey site area, selected on the 
southwest portion of Loggerhead Reef, was 
changed to the west (lee side) because of 
inclement weather. "This section was precisely 
demarcated by corner buoys positioned 
through radio contact with tmeit operators on 
Loggerhead Key and 011 the krreplein ~f Fort 
Yefterson on Garden Key" (Cochell et al. 
1974a).Thus, there were three transit stations: 
one set up on each end of h g e r h e a d  Key 
(Slations 1 and 3) and one three miles east on 
Garden Key (Station 2). These transit stations 
were used to triangulate the search area 
corners, whereas only Stations 1 and 3 were 
used to shoot in magnetic anomalies recorded 
in the search area. A buoy system w a s  used 
for navigation during the survey 

Seventeen magnetic anomalies were 
recorded and investigated by divers. Of these, 
11 were repried ta be modern metal debris, 
four had no material visible above the 
substrate, and two were reported as historical 
shipwreck materials. Of the two shipwreck 
scatters, one was in the immediate area as the 
Iron Ring Wreck discovered in 1971 (Field 
Site Nou 83: P O E  W9, a k a .  the Spanish 
Wreck, and the alleged ROSARIO site). In the 
accornpanyirrg documentation to the report, 
there are Florida Master Site Pile forms 
dwurnenting five sites listed as shipwreck 
discovered during this survey. Of these five 
sites, four are described as containing modern 
makl-hlarsi. 

The remaining site (8MoZ52), if uot 
entirely conposed of the: same materials 
reprid in the 1971 site sheet far Field Site 
Nov83, I s  in the same 1w;teion. The makrids 
described as recovered In 1974 include a 
bran= rudder gudgeon, square nails, iron 
shot, a bmss coin and animal vcrkbrae. Other 
items observed were a wooden beam, gears, 
an anchor, ballast and fittings. The evidence 
presented does, riot justify an alternate s k  
location from that of PCBJIE; 009 (1971 Field 
Site 1'910,83), until it cm be demonstrated that 

there are two (or more) wreck sites at this 
location, Nonetheless, the site was, recorded 
t;eparakly (FOE 028) based on the survey 
crew's in-field Interpretation that the items 
recovered represent a site o� mare recent 
vintage than that of FOJB 009. The four 
magnetic anomalies recorded on Florida 
Master Site Pile farms are also recorded as 
separate sites (FOE 024,025,026 and 02'7). 

None of the malerial recovered from this 
project I s  available, either having been "lost 
in conservation" or simply lost, although 
phoim of the material are file (SSAC 
Accession 433). Field notes and supporting 
documentation are currently in the possession 
of the State of Florida's Bureau of Archmlogi
cal Research. 

Aerial Remote-Sensing 
(SEAC Accession 4321 

The positive results of"the 1971 aerid 
remote sensing experiment prompied a 
continuing study funded by the NPS 
operationally support additional aerial ship-
wreck survey in Fort Jefferson and other NYS 
lands @!/armelskin 1974:2). 'During the May 
1974 stak survey, George Flscher anel Alan 
W!armelskin returned ta Fort Jefferson to 
continue aerial photography reconnaissance 
and Intmpretatiorr fur archeological sites. They 
flew over the south end af Loggerhead Key on 
their initial approach to God Jefferson and 
now the island's south er~dhad changed in 
shape since 1971--in only three years. They 
dm flew over the Bird Key Harbor Brick 
Wreck (FOE 029) andl established ranges for 
that site (Fisischer field notes 1974:3). 

Prior to the 1974 fieldwork, Marmelstdn 
reviewed high-quality aerial photography of 
Loggerhead Reef avaiIable at the National 
am Survey Archives. While at Fort 
Jefferson, Nhrrnelskin used this aerial 
imagery b relocate suck prominent fatures 
as the Mine-Cmnsn Wreck (FOE OOg)), the 
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ROSARIO site (FOJE 009), and other wreck 
sites, including several Civil War period 
"brick wrecks" in the Bird Key Harbor area 
(Marmelstein 19755-6). 

land Wreck Discovery 

A September 1974 storm, which occurred 
after the state survey crew had departed, 
eroded a section of the southeast tip of 
Loggerhead Key and exposed approximately 
30 ftof w d e n  ship structure (Stark 10/2/74). 
Four iron fitsteners and a smallwood fragment 
were sent to SEAC along with some photos of 
the exposed wreck site. No bronze or other 
metal fittings were observed. To date, no 
other record mentioning this site has been 
located, and it has not been listed on the park 
archeological site inventory. 

1975 

CatGhrnent Svstem, Drain Field 106 
Comnliance (SEAC Accession 434) 

In 1975, during fort catchment-system 
rehabilitation, a drain field was to be installed 
to an already existing septic tank (Richards 
1975:l). In a short report on the line excava
tions, Park Technician Steven Richards, who 
was acting as the archeological monitor, noted 
that: 

One line runs from the presently 
occupied apartments,along the inner 
side of the W, makes a right angle 
at the generator station and empties 
into the first cell of the cistern. The 
second line of the catchment system 
runs along the fort wall from two 
unoccupied apartments near the west 
powder magazine, to the generator 
station, where it also makes a right 
angle, but empties into the third cell of 
the cistern. 

The drain field for the septic tank runs 
between theSuperintendent's apartment
and the cistern, toward the parade 
ground. One fine runs 24' toward the 
parade ground (south). The other lies 
to the west, 40' in the direction of the 
cistern [1975:1]. 

Along the second catchment-system line, 
the original plans had been changed, with two 
45" angles put in near the generator station to 
avoid a trash dump of metal objects. The 
drain-field pipe had also been laid outside the 
originally planned trenchline because it would 
have hit "a line of bricks, 100 ft long and 30 
ft from the present walk" (Richards 1975:l).
Richards surmised that "the line of bricks was 
probably used to delimit the area of a lumber 
shed from the 1890s.. .mecause] A photograph 
from 1898 shows a lumber building in this 
area of about the above proportions, although 
the line of bricks is not shown" (1975:l). He 
recommended avoidance of these two features 
until they could be studied further. A project 
map accompanies the two-page report showing 
the changes to the original proposed catchment 
and drain field lines. 

1976 


Macminn of the Bird Kev Harbor Brick 
Wreck (No SEAC Accession #I 

Aspart of Florida State University's (FW) 
Academic Diving Program,which sponsored 
a Scientist-In-The-Sea(SITS) courseon diving 
research applications, student Trisha Logan 
planned and carrid out a mapping exercise on 
the Bird Key Harbor Brick Wreck (FOE 
029). The result was a map produced from 
twoon-site datum points ("one near the center 
of the wreck on the starboard side ... and a 
second datum point near the bow"),and angle 
and distance measurements along a plane 
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table, or didlade, to various p i n t s  on the 
exposed wreck (Logan 1976:n.pw)wUsing these 
mapped-in points, as well as photographs and 
sketches, a simple site map w a s  constructed. 

Nondestructive drrcurnentatiun of two sites 
first located In 1971, POJE 008, thke Nine-
Cannon Wreck (1971 Field Site No. 82) and 
POJE 0 9 ,  the Spanish Wreck or ROSARIB 
site (1971 Field Sik No. 83), w a s  carried out 
by SBAC In cooperation with the FSU 
Academic Diving Program October 5-12, 
1981. 

The primary objectives for thhe opera
tion were iwofold: ta b i n  and give 
experience to FSU students Irr remak
sensing survey and on-site data 
collection techniques asswlated with 
shipwreck archeology; [and] to lacate, 
photdwurnent and map the surkcce 
materials associated with a shipwreck 
in thke Port kfterson National Monu
ment [Johnson 1982a:43]. 

Photomosaic and Mapping 
of FBJE 008 

Data collection efforis centered on FOJE 
008, the Nine-Cmnan Wreck, as the ship-
wreck documentation training site. "No site 
disturbing activities were permitted, and no 
subsurface testing was conducted'' (Johnson 
1982a:43). &sides relocating and replotting 
the site location, 38 exposed artifacts were 
mapped. A huge site photomosaic of more 
than 1,OOO photos w a s  shot, with each 
archmhgical fmturt?plottedand photographed 

Individually. The nine cmnuns, for which thhe 
site was named, were visually Inspected and 
diagnosticphysical masuremen&taken. These 
cannon were identified as six %pounders, two 
4-pcrundersYand one $-pounder, of contempo
rary mideighteenth century vintage, and 
probably British, although a definite culturd 
afMiation was not firmly established at that 
time (Johnson 1982x43). A basemap was 
drawn from site measurements (Figure 10.5)

Discovery of FOJE 017 
the Luderi-Cooper Site 

The Spanish Wreck site (Iron Ring sik, 
FOJE WS), first rioted in the 1971open-water 
survey, was relocated by magnetometer 
survey. A large number of ladrillus; (ceramic 
fire tiles) marked the site. During visual 
inspection of the site environs, a "nest" of 
seven built-up, breech-loading wrought-iron 
swivel guns was discovered within 200 m of 
POJE 009, This site was drrcumented 
separately, with each gun measured and drawn 
in situ, 

Designated the hided-Cooper site (FOJE 
017), its relationship to FOE 009 was 
unclear; nevertheless, cerhin clues indicated 
a probable!relationship. This site was unknown 
to he WPS prior to the October 1981 field 
investigation. It w a s  subsequently plotted on 
the monumcnt's archmlugical base map. 
Individual ariihcts were mapped in place, and 
approximately 20 adifacts were recovered. 
Ninety percent of these artihcki were 
ceramics, primarily Spanish olive-jar fmg
men& dating to Guggin's Middle Period 
(MO-l800). A wrought-iron swivel gun w a s  
movered, its construction date estimated as 
probably sometime during the late sixteenth 
century (.Johnson 1982a:43). 
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Figure 10.5. Sketch map, Nine-Cannon Wreck, FOJE 008, 1981. 
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Wile carrying out magnetometer survey 
during the SEAC-PSU project, another new 
site w a s  discovered, the Twa-Cannon site 
(FOYE 018). The sitey located approximately 
200-250 rn offshore west of the hggerhead 
Key Lighthousey consisted of only two 
cannons; no other arilfacb were observed irr 
association. These cannons were pbtted, 
measured and phobgraphd. The investigators 
noted they "rev& a probable dump site or site 
of secolldary deposition rather than a ship-
wreck site'' (Johnson 1982a:43). 

Preliminary indicationsreveal that both 
cannons are probably d-punders of 
consistent vintage, probably mid-l8th 
to early 19th with an average caliber 
size of 17 or 18, an indication that the 
guns are o� more recent vintage than 
those on the 1~ine-Cmnor1Site (1WE-
UW-S) [Johnson 1982a:43]. 

They were neither recovered nor buried 
and should still be exposed. The 1981 
investigation results were written up in a brief 
summary as Appendix 114 to the 1982 investiga
tions report, 

The F O E  0 8  photimosaic has not been 
assembled. As a scientific (and legal) 
document establishing the site's condition as 
it existed in 1981, campletion ofthisl particular 
photographic record should be done. 

The SBAC, again supported by IFS'u's 
Academic Diving Program, returned to Fori 
Jefferson National Monument for three weeks 
in YuuIy 1982 ta conduct fur&herarchmlagicaI 

studies on southwest Loggerhead Key sites. 
This project w a s  designed to thhorclrrghly assess 
FOJE 009, the Spanish Wreck siteydiscovered 
In 1971. Identification as a "Spanish"wreck 
was based on materials recovered there during 
the 1971 field investigations, including 
"Spanishbricks?two iron rings (passibly mast 
hoops), forged-iron ship's hsknlngs, rock 
ballast, and a typically Mexican tripod metate" 
(Johnsari 1982b:2), "No {intmasite)proveniemx 
documentation for materid recovered was 
recorded at the time of investigation (1971)" 
(Johnson 198Zb:iv) 

A m n d  objective w a s  to dekrrnine if 
there was any relationship b the swivel gun 
"nest," F O E  017, discovered the previous 
year [198l], which had yielded culturally 
diagnostic ceramics mil the Gmporally 
diagnostic ordnance: that established definite 
Spanish cultural affiliation of the late sixteenth 
or early Eventeenth century. 

Mapping and Testing of F O X  009 

The original grid over FOJE 0 9 ,  
delimited by presence of ladrillos and egg-rmk 
ballast, consisid of' 299 10-m square units. 
1iit;pectioorr of this griddd area prduced an 
artifkt distribution map from which a s1iiakr 
grid of 50 10-msquare units w a s  chosen as for 
intensive investigation (Figure: 10.15).Within 
the 50 10-rn squares, a number of I-m-square 
test-excavation units were planned. Using a 
stratifid, randurn mamphg method (wherein 
the northeast 1-m-square corners of randomly 
chosen 10-m squares from 20 m x 50 m strata 
were tested), a btal of 27 kst units was 
s~lectdfor excavation by dredge screening. 
These test units comprised a -54 percent 
sample: of the: intensive investigation area 
tested for subsurface wreck components;, 
features or artifacts. h i t s  were excavated b 

average of 4.0 cm below the seabed ta a 
generally sterile substrate of finely compacted 
"marI," or clay-like strata. About half (55.6 
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percent) the test units yielded cultural material 
including ballast stone, unidentifiable iron 
fragments and fragmented brass pieces 
(Johnson 1982b:14) from which samples were 
recovered. All diagnostic artifacts were 
recovered. Excavated material consisted of 
unidentified wood, a brass fastener fragment, 

a fire-tile fi-agrnent, two glass fragments, an 
unidentified iron fragment, eight ballast 
stones, an iron-buckle concretion, several 
brass fragments, a ceramic fragment 
(whiteware?) and an iron fastener (Johnson 
1982b:20). W o  anchors, heavily encrusted, 
were also observed. 

Grid North 

I 

Rgure 10.6. Intensive investigation focus area with subsurface test location, FOJE 009 (from 
Johnson 1982). 
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Figure l(tp,7, F O E  OW artifact distribution (from Johnson 1982). 

Despite analysis of recovered material, no 
specific temporal or cultural affiliation could 
be assigned toFOJE 009 (Johnson 1982b.28). 
The sik map, although it appears to exhibit a 
certain amount of artifact patterning (Figure 
10.7), especially for ladrillas and ballast, 
yielded no culturally or temprally diagnostic 
surface artifacts. Subsquent research showed 
that fire tiles were used b line ship galleys of 
different nationalities over a considemblt: time 
period (AD 15W-1800), so they are not 

diagnostic of date or cultural affiliation. 
Further analysis, of all recovered items should 
be considered, however, prior tc~my future 
investigation at the site, 

An attempt was made to determine the 
spatial relationship of F O E  009, the alleged 
Spanish Wreck, and F O E  017, the Ludert-
Cmper sw ivel-gun "nest,' I  by eshblishing 
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datum points at each site, and recording 
distance and azimuth. 

73~0separate transects were run from 
FOE-UW-17 to FOJE-UW-9. The 
first originated from the swivel gun 
nest at FOE-UW-17 and extended to 
the northwest corner of the original 
"gross grid," rnuked by grid unit 
BB-1 Figure 10.81. WOWS 

wearing SCUBA gear surveyed the 
&ansect, keeping notes regarding 
visible surface material, provenieneed 
according to 25 meter sectors. The 
survey covered a 10 meter swath, five 
meters on either side of the established 
transect line. 

A second transect wits run from a large 
coral head (the Datum for 

Figure 10.8. Transect number 1 (from Johnson 1982). 
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FOJE-UW-17) to the southwest corner 
of the final grid, marked by grid unit 
A-11of POJE-UW-9. Two researchers 
on SCUBA and three on snorkel 
covered a 20 meter swath (10 meters 
on each side of the transect line) 

N

I 

between the two sites. Provenience 
was again kept by 25 meter sector, 
including measurements from the 
transect line to the objects noted 
(Figure 10.9) [Johnson 1982b:9]. 

Figure 1UU9,Transect number 2 (from Johnson 1982). 
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The first transect was approximately 220.7 
m at an azimuth of 22" magnetic. "Little 
materialwas observed other thansome modern 
rubbish. Nothing w a s  noted that might relate 
to drawing a relationship between the sites in 
this transect" (Johnson 1982b:12). The second 
transect ran for a distance of approximately 
230 m at an azimuth of 35"magnetic. Ballast 
stones similar to those recovered at FOE 009 
were noted in the immediate areaof the datum 
at FOJE 017. "The single most interesting 
artifact noted during the transect survey was 
a brass chainplate, located within the first 25-
m sector adjacent to the FOJE-UW-I7 datum" 
(Johnson 1982b:12). This item was not 
recovered, 

Related test implications state that 
cultural material observed along a 
transect linking FOJE-W-9's datum 
with that of FOE-UW-17 will evi
dence continuous presence of related 
artifactual materials and that no 
significant zone displaying an absence 
of cultural material between the sites 
would be evident. In fact, there was at 
least a 100 M stretch on the 
FOJE-UW-9 side of the transect clear 
of any historic material with the 
exception of a stray ladrillo adjacent to 
the meridian forming the western 
portion of FOE-UW-9.. . Indications 
are strong that the sites are definitely 
not continuous and it is probable that 
FOE-W-17 is a discrete site in its 
own right and not directly related to 
FOE-UW-9 [Johnson f982b:28]. 

preservation of FOJE 017 and Reef 
Resources Monitorha Plan 

In a related project during August, NPS 
Marine Research Biologist Jim Tdmant 
assisted the SEAC-FSU team in preservation 
of the swivel gun "nest" at FOJE 017 by 

supervising emplacement of large c o d  heads 
over the guns, which had become exposed 
since the previous year (Johnson 1982b:35; 
'Klmant 1982:2). The coral heads were lifted 
by sling from nearby reef areas and placed 
gently atop the guns. This alternative to either 
no action, increased surveillance, or removal 
of the guns was chosen as a protective 
measure that would leave the site intact 
without incurring a fairly extensive conserva
tion commitment (Johnson 1982b:35). A trip 
report and photographs of the site before and 
after coral placement were sent to SEAC 
(lllmant 1982). 

An interesting side note to the above trip 
report is the result of coral reef studies as part 
of an initial reef resources monitoring plan. 
Though not exactly a "culturalresourcestudy" 
the direct application to archeological site 
monitoring makes the study of more than 
passing interest. .Thereef studies reported by 
lllmant (19&2:2)included a survey of debris 
accumulation : 

Surveys were conducted to evaluate the 
accumulation of anchors, ground tackle 
and other debris at tvm major anchor-
age arm used by commercial fishing 
boats. These surveys consisted of 
counts within several 5 x 50 rn quad-
rats at Various depths. At Pulaski 
Light, most litter was found near the 
reef edge at depths of 55-60 ft. A total 
of 41 discarded objects were observed 
on five quadrats sampled (avg. = 
8.2/quad.) at the 60 ft. depth. Large 
anchors, wire cable and nylon line 
were the most common objects.In the 
shallower depths at Pulaski,an average 
of 4.0 objectdquadrat at 45 ft and 6.2 
objectdquadratat 25 fi were observed. 
In all, 14 anchors were sighted in 14 
quadrats sampled at Pulaski. The 
bottom was much cleaner west of 
Loggerhead Key where only 7 
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discarded objects were observed in 6 
quadrats sarnpkd (avg. 1 2  objecb/ 
quadrat). 

In October 19135, Herbert Bump, Florida 
Bureau of ArcheologicalResearch Conservator 
and assistant David Muncher, dong with two 
conosion engineers, visited Fort YeEerson trr 
measure submerged artifact corrosion rakes. 
Due to high ms ,  the submerged artifact 
corrosion rnasuremnts  were not hkm. 
However, while on Garden Keyy Bump arid 
the engineers tmk corrosion measurenrents;of 
the fort's cmrron, as well at; the iron Tbtkn
embrasure frames. Preliminary measures 
indicated active corrosion. Bump reported that 
if 17-pound magnesium sacrificial anodes were 
attached Po exposed cannon and/or window 
fmrnes, corrosion rdes could be significantly 
arrested @wmp 1985). A s  a deterrent to 
corrosive effects under seamkr9 s-acrificial 
anodes could also be placed on submerged 
artifacts and structures after analysis by 
corrosion engineers and conservators. A 
planned follow-up trip w a s  not undertalcen, 
partidly due ta lack of interest by the NPS 
(Bump, personal communication)I 

1988 

In May 1988, a memomdurn for Section 
108 Clearance was sent 'to the Superintendent 
of Fort Jefferson allowing him toprweed with 
a proposal t~ bury the rubble pile outside 
Front NO. 6" This rubble pile was created 
when the ruiris of the enlisted meds barracks 
and officers' quarters, which s;W in the 

parade ground, were razed (dynamited and 
bulldoad) in the mid-1960s. They were 
destroyed at that time bemuse during periods 
of abandonment the qmrkrs had been 
salvaged and vmclalized, arrd NPS Director 
Wirh determined that the threestory buildings 
posed a. safety hazard to the visiting public. 
The brick, granite and slate material was 
deposited outside the for&on the easterri side, 
crating a "rubblepile" approximately 100 yd 
x 15 yd x 8 fi high. 

In the proposal to remove the visual 
intrusion created by the rubble pile, park staff 
proposed digging a trench on the south side of 
the north coaling clocic. The propod stated: 

The trench will be 8 f i t  wide and to 
the depth of the water table. The 
rubble will be moved j n b  the trench 
until filled. A second trench will be 
excavated adjacent to the first and 
filled with rubble. The process will be 
repeafeduntil complete. Approximately 
3300 cubic yards of material must be 
moved md buried, The ground level 
will be raised no more than 2 feet over 
a maximurn area of one acre (i.e. 2 
acre feet [Liggett 198721). 

Since "the intended burial site I s  the 
approximate location of the water distillation 
plant (1 870)" (Liggett 1987;3) II an archealogi
cd survey and testing of the area has been 
recommended prior e0 any digging. This work, 
although approued, has not been programmed 
fir implementation as of 1991 It is considered 
here in order ta establish the on-going 
necessity for terrestrial archeology In and 
around the fort, In this case, the hlshic 
distillation plant location Is an Impartant 
Iriterprefive aspect of the fort that has yet to 
be revealed. 

It is also noted that another additional 
requirement of the proposed action (other than 
archeological surveyy testing, and possible 



monitoring) is that all usable brick from the 
rubble pile be salvaged for use in fort 
rehabilitation. 

Utilitv Line Installation and Removal 
(No SEAC Access ion #) 

Thepark has proposed digging a trenchline 
in the Fort Jefferson parade ground for the 
installation of a 3-in PVC conduit for utility 
lines and to remove existing unsightly and 
intrusive old wire. The conduits are to be 
burid 6-8 in deep in a 12-in-wide trench for 
a distance of approximately 900 ft. ’Recorn
mendations were made in response to the 
Section 106 requirements to have a qualified 
archeologist conduct testing and monitoring of 
the proposed trenchline, as well as to leave the 
already-buried older, and possibly historic, 
lines in place @sar 1989). 

EIkcause] the history of activities and 
construction of and on the parade does 
not appear to have been well docu
mented.. . archeological monitoring of 
the excavations for the new conduit 
may add useful positive and negative 
information about the parade area at a 
minimum of cost Faust 19891. 

Although approved, this work has not been 
carried out as of 1991 due to fiscal and 
scheduling considerations. 

1990 

carnegie Institution of Washinaton 
Dry Tortuaas Laboratory 
(No SEAC Accession #1 

A letter sent to the of Everglades National 
Park superintendent by Dr. Erich Mueller of 
the Coastal Research and Development 

Institute, University of South Alabama 
(4/19/90) generated new interest in the 
Camegie Institution’s Dry Tortugas Labora
tory site. In his letter Dr. Mueller provides a 
succinct discussion of the laboratory’s 
significance: 

To my knowledge, this w the first 
tropical marine field station in the 
world, and the 33 volumes of research 
that came from here stand as classic 
scientific contributions. The informa
tion from these papers also provides 
some of the oldest baselineinfbrmation 
about any reef system. 

In the General Management Plan for the 
park( l983:36), furtherinformationconcerning 
the laboratory and its site is given: 

...the first underwater photographs, 
both black-and-white and color, were 
taken by technicians working on the 
reefs adjacent to the Dry Tortugas 
laboratory. The laboratory was aban
doned in 1942, but its ruins, marked 
by a monument to its director, Alfred 
G. Mayer, are on the north end of the 
key. The site may well be eligible for 
the National Register for its historic 
values. 

There has been no archeological evaluation 
of the site by tkk National Park Service to 
date. As it is, the best description of current 
site conditions comes from Dr. Mueller 
(1990~1-2),who last visited there in 1989: 

There are several structural remains: 
foundations, a cistern (?) and a w d e n  
structure on the beach. The latter will 
be claimed by the sea soon and may or 
may not be worth preserving There 
appears to be erosion on the NE tip of 
the island as a small beach escarpment 
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reveals numerow artifacts from the 
laboratory, mostly glass... the area. of 
obvious debris may have been a 
dumping site..There are remdns of lab 
benches, glass carboys and small 
reagent bottles, aquaria and a pile of 
coral pieces... These items are being 
eroded and, no doubt, removed by 
visitors. 

In his letter, Dr. Mueller suggests a 
project b map the site and recover exposed 
ar-CihctsS,In a responding letkr, Everglades 
Superintendent Chandler agrees adding "it 
will be desirable b establish one ur more 
public informational displays b fully interpret 
the historic Carnegie Laboratory site a d  
significmce it played In early tropical marine 
research" (ChandIer 11990),Mudkr stakesthat, 
because of his expressed personal inkrest, he 
has been invited to examine the Tortugas 
Laboratory records: an file at the Carnegie 
Institution In Washinghon I3C.,a d  he would 
be willing to help obtain hcsiriilles of 
scientific drawings, maps, arrd photographs for 
tlre WS to assist in any prepmject planning 
or interpretive displays. 

What Is evident from the above overview 
of archealogical work is the first idding of the 
potential already revealed at Fort Jefferson 
National Monument, OYL Imd as well as 
beneath 'thewater"It would be fair to state that 
the fort itself has not yet begun b be seriously 
investigated archeologically; the moat 
excavations of 1971 were just a brief kst. In 

the waters surrounding Fort J & X S Q ~are not 
only the remains of those vessels that carrid 
the construction materials and men (slaves, 
saldiers, workers and prisoners), but also the 
ill-hkd Spanish galleons wf 1422 ;and later. 
Pimtees, Indians a d  "turtlers" undoubtedly left 
their mark as well. on Loggerhead Key9 the 
physical evidence among the ruins of the 
Clarrregie 'lbr"lugas Laboratory reflect n 
scientific significance unmatdrd Irr the 
country, If any criticism can be made about 
the archeological work carried out at Fort 
Yefkrson b date, it Is Insufficient publication, 

The objective here has been to show 
inherent archeological value, as well as some 
uf the anthropological aspects, of humans 
meeting the requirements of survival in such 
an unfurgiving, yet beautiful environment as 
the Dry lbriugas. The dreadful logistics 
involved with research in this remote place 
demand efficient use of time and talent. By 
carefully reviewing the work that has gone 
before, md even more carefully recrrrdlng 
(and reporting) the work to be done, we can 
produce synthetic and synergistic data 
collection:: that will offerthe archmlagiski and 
other research investigators of the next century 
an integrated view of the cultural resources of 
Fort .Jefferson National Monument, 

Then, by judlclrrus review of these 
resources md Row best b protect and preserve 
them, we cixn give them back tr9 the p p l e  
through interpretiveand educatiorial prograanrs. 
Imagine a shipwreck excavation wder a 
transparent shell w ith audio headphones, 
closed-circuittelevision, and dry submersibles, 
with handicapped access. 



CHAPTER XI 

Past Archeological Work: 1985-1990 

Larry E. Murphy 

All documentation projects, reconnais
sances and archeological investigations con
ducted in Fort Jefferson National Monument 
(NM) between 1985 and 1990 by the Sub-
merged cultural Resources Unit (SCRU)are 
presented in this chapter. Project objectives, 
structure, field operations and personnel are 
briefly described. Detailed project results and 
recommendations for future work are 
presented elsewhere in this report. 

1985 

Natural and Cultural Resources VideQ 
Documentation Praiect 

At the request of Everglades National Park 
SuperintendentJack Morehead, SCRU phob
graphed and video documented selected Fort 
Jefferson NM natural areas and cultural 
resources. Southeast Regional Director Bob 
Baker requested SCRU's participation, which 
would assist the park in assessing application 
of video technology to natural reef and 
shipwreck site interpretation (�3. Baker to J. 
Cook memo 7/85). 

Project objectives were to "obtain video 
and 35 mm color transparencies of represenb
tive cultural and natural resource features at 
the fort for interpretation and protection uses." 
EvergladesSuperintendentJack Morehead also 
wanted SCRU personnel to become more 
familiar with the park to help make recom
mendations for future action in context of the 
overall submerged culturalresources manage
ment program in the National park. System 
(Lenihan 1985:I). Superintendent Morehead 

led the project and was a project photogra
pher. Dan Lenihan, Chief, SCRW, was project 
director accompanied by Larry Murphy, 
SCRU archeologist, and Research Diving 
Technician/Law Enforcement Specialist Ken 
Vma.  Richard Curry, Resource Specialist, 
Biscayne National Park, Jso participated in 
this project. All diving took place from 
ACTIVA with Capt Cliff Green assisting 
diving operations.

Six days, September 8-13, were spent 
conducting documentation fieldwork. The 
following sites were documented: FOJE 008, 
017,009, 50-ft-deep patch reef about 2 miles 
on a 210" bearing from Loggerhead Light, 
F O E  003, "Anchors and Cave Area," a 
lobster boat sunk in 1982 (now FOJE 030), 
nurse shark breeding area offshore Long Key
and FOJE 029. 

A siteoutsideNational Park Service(NPS) 
jurisdiction was visited en route from Key 
West to Fort Jefferson. Superintendent 
Morehead had earlier been asked to support 
a MineralsManagement Service investigation 
of 8Mo130, an early eighteenth-centuryvessel 
on New Ground Reef. Morehead wished to 
compare the site's present condition with his 
earlier visit to determine recent sport diving 
and commercial salvage impact. After three 
documentation dives, the trip to the monument 
resumed. 

Documentation project results included: A 
brief analysis of cultural sites visited during 
project (transmitted in Lnihan's trip report
19851,which included LORAN readings for 
three sites in an appendix. Nineteen video-
tapes and numerous photographs were taken, 
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and two edited videotapes containing excerpts 
were transmitted to the park and Southeast 
Ar&eolugical Center (SEAC). ( S e e  Appendix 
1 far a carriprehensive catalog of monument 
vidmkpes,) Fifty transparencies were also 
transmitted ta the park for interpretive use. 
Original video tapes were supplied Is Finley 
Holiday Film Corporation in August 1988 for 
use in an interpretive film produced fir the 
park (M.Finley letter b Tr. lLenihan 
8/16/1988). 

In addition, hnihan submitted six recam
mendations In his trip report: 1) F O E  003 
(Wmdjainmer Site) was suggested as a first-
contact p in t  for visiting divers. The site 
should be interpretedwith an undermter mag 
that presents a conservation message and 
warning about artifact removal within the 
park; 2) Underwater surveillance equipment 
should be tested for monument applications; 
3) F O E  0 8  (Nine-Cannon Sik) should be 
completely mapped; 4) A submerged cultural 
resources assessment af the monument should 
be prepared; 5) An inventory of all Iur~wn 
shipwrecks should be completed as a part of 
4; 6) A survey of submerged lands within the 
monument should be conducted I The trip 
report was trarlsrrritkd lo the NPS Chief 
Historian and Chief Anthropologist who 
concurred: "because of the irnporimce of 
inventorying and evaluating these resources, 
[a project la do $01 should csrnrnarrd high 
priority. If recommendation 4 is programmed 
and funded, an interdisciplinary approach is 
mandated" (Chief Historian and Chief 
Anthropulogist t~ WYS Assmiate Directorp 
Cultural Resources memo 1/3/86). 

So fir3rmornrnendatians 1, 3, 4 and 5 (no 
underwater surveillance equipwent has been 
available) have been completed with funding 
supplied solely from Everglades National 
Park, Fort Jeefterwn National Monument and 
SClW 

1988 

The March 12-29, 1988, fiddwork under 
the i l lredan of SOU~.~W&Region archeologist 
Larry Nordby was devoted b producing 
detailed documentation of F O E  003,  now 
known as the Windjammer Site, as follow-up 
cloi Lenihan's recommendation 1 above. A 
secondary objective, and back-up for 0 3 ,  was 
documentation of POJE 029, the Bird Key 
Harbor Brick Wreck, which might be 
accessible when foul weather denied access to 
003, Objectives and historical background for 
this project were presented in an Operation 
Plan (Ntsrdby 19SSa).>. 

This project was conducted in conjunction 
with the US Navy (USN) Mobile Diving and 
Salvage Unit 2, Detachment 506. SC1W has 
had a long-term working relationship with the 
'US Navy h o w n  as "ProjectSeahiark," which 
began with documentation of USS AKIZONA 
In 1984. Numeruus projects have been 
ccmducid under auspices of Project SmMark, 
all of which Involved WS/USN cooperation 
documenting submerged curturd resources 
(Comers 1988). 

Besides supplying diving md supporl 
vessel assistance, the Navy provided a 
helicopter �or aerial reconnaissance and 
photography-William Krumpelman 11, a USN 
combat team photographer, also participated 
and produced aerial and underwater photo-
graphs. 

Strong north and northeast winds precluded 
work an the two target sites the project's first 
week. Rough weather from these directions 
makes both 003 and 029 difficult to work, 
During this time, two areas of Southwest 
Channel were searched for reported wrecks 
with negative results. Pleldwork Crmkred on 
dwumenting three anchors md one gun tube 
on Garden Key (see Chapter XII). The 003 
sik arid same hull structure on 008, were dived 
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when conditions improved (Nordby 1988b;Ice 
1988). 

The project completed all objectives 
including a detailed site map of 003. Ten 
video tapes were shot and cataloged (see 
Appendix 1) and photographs of features and 
field activities were taken, including aerials of 
the fort and vicinity, NPS Maritime Historian 
Jim Delgado identified specific site features. 
Some small artifacts, including a wooden 
bucket bottom,were recorded. Lenihan's and 
Murphy's analysis e n i h a n  1985) of 003 was 
confirmed, but no additional information 
regarding the vessel's identification w a s  added 
(Nordby 1988b:3). 

BiscayneNationaI Park ResourceSpecialist 
Richard Curry conducted a major coralcolony 
inventory of 003. Principal card colonies were 
plotted on scaled mylar drawings of main 
structural components. These mylm will 
serve as basefine data for long-term biological 
monitoring and other research (e.g., Maze1 
1990). In addition, US Senator Bill Bradley 
@-NJ), a primary sponsor of the 1987 
Abandoned Shipwreck Act, and legislative 
aide Gene Peters visited the project. Senator 
Bradley and Peters visited 003,008 and toured 
Fort Jefferson with Fort Jefferson NM 
Superintendent Bruce Rodgers. 

The project investigators completed a 
sketch map of 029 and made the following 
observations: 1) Vessel is probably associated 
with Fort Jefferson construction and appears 
to be a Civil War-vintage iron steam-tugor 
coasting vessel. Speculative dates based on the 
screw and rudder-skeg assembly are 
1850-1870 (Delgado 1988:2); 2) It was 
probably blown up after sinking, and not 
enough hull remains b make closer 
observations about construction details; 3) It 
was about 100 ft long, the bow present but 
detached; 4) A hand-blown,green glass bottle 
bottom with a kick-up base and pontil mark 
was collected. This fragment is 
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identical to wine demijohn bottles from 
B E R T " D  sunk in 1865 wordby 198%; 
Switzer 1974).

Ln addition to documenting anchors and a 
gun tube on Garden Key during the project, 
Delgado located the 1825 brick lighthouse 
foundations and documented the 1875 iron 
lighthouse for the MaritimeInitiativeinventory 
@elgad0 1988:2). Delgado also located the 
lightkeeper's quarters foundations and a slate 
slab believed to cover a lightheper's wigs  
grave. 

Plate 11.1. USN Mobile Diving and Salvage 
Unit 2 diver during mapping operations. USN 
photo by William Krumpelrnan IT. 



PhUe Ue2u USN Mabile Diving Salvage Unit 2 divers aboard Navy vessel during FOE 003 
diving operations. USH photo by William KLrunqxlrnari 11. 

1989 

Principal investigator was SCRU archedo
gisl Larry Murphy assisted by Vultmteer-ln-
Parks (VIP) participants jar, Richard O d d ,  
Brown University, Linda Stall, Superinten
dent, P m s  Natiand Monument and John 
Jolly, John B. Jolly, Inc., Seattle. 

Project objectives sp;peci�iiedl in the 1989 
l3sk Directive (Fort Jefferson 1989) included 
as the prirnary objective "conduct preparatory 
field operations and background research for 

a comprehensive research project an the 
submerged cultural resources of Fort Jefferson 
National Monument. I' Infomniathn was b be 
directed b w d  devehping a survey design, 
instrument package and "reconnaissancedives 
will be made in dprl paris of the rncrrlurnent to 
evaluate bottonr conditions and special survey 
considerations." Field objectives were to dive 
krr~wn sites to develop P docurnentation 
n~ethc.ddogy~visit various park reefs2 conduct 
a brief walking island survey and rmonnais
mce-level surveys of island perimeters. No 
survey for new sites was planned; na 
magriebmekr survey was conducted. 
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Eight fieldwork days between June 27 and 
July 5, 1988, were utilized in this recclnnais
sance. Diving was done from ACTNA, with 
Capt Cliff Green providing suppofl and site 
locations. The following sites and areas were 
investigated and tasks accomplished: A sketch 
map of FOJE 011; located two ballast piles 
(now FOJE 031) of rounded cobbles on 
hlasld Shoals; conducted perimeter search of 
029 and Bird Key; examined construction 
details of 029; checked 1988 draft map of 003 
onsite; located and sketched a large rigging 
pile near 008, which was then considered a 
separate site, but now included in 008; 
investigated a structure area in the vicinity 
(which was sketched by Nordby in 1988 and 
also considered a separate site, but now 
included as part of 008); bcated a pile of 
railroad iron on Pulaski Shoal (nuw FOJE 

032); examined the Sack Wreck (FOE 013); 
conducted perimeter surveys of Middle Key, 
East Key and Hospital Key, where we located 
a site ( n w  FOJE 034) and portions of Lung 
and Garden Keys; and lacahxi the wreck of a 
diesel-powered vessel (FOE 033) on 
Southwest Reef. Brief walking surveys were 
conducted upon each island except Bush and 
Long Keys, which were closed because of tern 
nesting. Five field samples were recovered for 
analysis. No artihctual material other than 
expendable samples was collected (Stoll1989; 
Murphy 1989b). 

Project results including Murphy and 
Gould’s observations, and results of field 
sample analyses can be found as a part of 
appropriate site and island discussions in the 
archeological record chapter and site reports 
below. 

Plate 11.3- USN helicopter used for aerial reconnaissance and photography. USN photo by 
William Krumpefman 11. 
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Known Site Dnr;wrwmi;ation Project 

Principal investigator w a s  Larry Murphy 
and field director was James Bradford, 
archeologist with NPS Southwest Region 
Division of Anthropology and veteran cd 
nuinerous SC1W projects, Following a 1985 
recommendation (Chief Historian and Chief 
Anthropologist to NPS Assmiate Director, 
Culturd Resources memo l/3/86)y this 
project's approach WJS interdisciplinary and 
included marine biological investigations as 
part of site dmumaniation. 

This project's: primary objective was to 
document known sites for inclusion in the Fort 
Jeefhson NM cultirral resources assccssmerrt, 
An assessment is designed b incorporate all 
available site and background information for 
current management requirements and to smve 
as a basis fur planning �uture iriveiibry arid 
evaluation. Primary 1990 fieldwork irdsla were 
''to relacate known sites, position them 
accurately, map and evaluate Ureni" ( k n i h a n  
1990). In 1990, only two underwater siks had 
been satisfactorily mapped, 009 in 1982 
(Johnson 198%) and 003 in 1988. W!ost other 
monument sites have not been dacumerid or 
even revisited by arc;beoluglsis since discov
ery. additional Investigations were directed 
t o w d  augmenting what had been done prior 
tu 1989; no survey for new, unrecorded sites 
w a s  suggested or conducted. 

Final prducts for this fieldwork were a 
underwdkr trail guide for the !%ndjarnmer 
Site ( 0 3 )  and a culturd'l resources assessment 
combining prior fieldwork and background 
infarmalion. The plastic-laminaled trail guide 
was t~ be provided to the park so it could be 
made available on loan b visiting divers as an 
interpretive device that would encourage 
diver-ranger cantact and archeological site 
preservation I Wilurphy designed a version of 
the Windjammer Site map and wrote a text for 

the mail guide; both were reviewed by 
Everglades; National b r k  and Forc Jefferson 
NM prior bprinting (Figure 11.1). More than 
100 Mil guides were printed and supplied b 
Forb Jefferson NM in July 1990. The 
Windjammer trail guide w s  h t u r e d  in an 
article on NPS trails in Wizional &rks 
magazine (BaarLfeld 1990:37-39). 

Purrding, as it has been for a11 Fort 
Jefferson MM research, was limited. In order 
b maximize rewrm, fieldwork w a s  planned 
to incorporate volunteer divers over the course 
of a nine-week msun ,  July ta September 
1990. Lessons from past fieldwork Indicated 
this amount of project time would be mini
mally nwceswy for site dcucumer~htion, 
Bemuse of prior commitmenlsl md understaff
ing, SCRU archmlogists could nut be present 
for all fiddwork necessary b document the 
known sites. Thres separate field sessions 
were set up: July 17-29; July 31-Aiigust 30 
and September 3-19, 

The first and third sessions Incorporated 
members of the Maritime Archaeological and 
Bisbrical Swlety (MAHWS) of Arlingbri, 
Viiginia. MAHS is a nonprofit, strongly 
preservation-oriented organization esmblished 
b"increase historic knowledgeassociated with 
America's maritime heritage .II research, 
education, study a d  dwurncnhtiunof historic 
inaritirne aciivily and the preservation af 
related sites, artif-hctsydwuments and cultures 
and hditians;" (MAHIS 19905). The group 
has dwurrnenkd sites in other areas, Including 
Biscayne National Park, a d  was under 
contract IO SClW for National Archives 
research on Ury Tbriugas vessel casualties and 
historical maps. 

Certification and dive-evaluation probxol 
were discussed with Southeast Fkgiond Dive 
OWcer Richard Curry and procedures 
fallowed his guidelines. All nun-NPS 
prticipants presented national diver certifica
rims and m d i c d  clearances and were signed 
up as Volunteers-in-Parks, A swim eduatian 
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and check-out dive was conducted by Murphy 
for Session 1 and 2 divers and Larry Nordby, 
past southwest regional dive officer, evaluated 
Session 3 divers. 

Session 1 

Larry Murphy, James Bradford and 
Randolph Jonsson, SCRU technician, were 
NPS personnel present during the session. 
Bradforddirectly supervisedMAHSpersonnel, 
who were led by president William Eddy and 
John Seidel, anthropology professor, Univer
sity of Maryland. Part;cipants included: Stuart 
Ellsberg, Kevin Fuschus, CraigHeier, Richard 
Knudson, Pam Krim, Me1 Larson, Steve 
Skolochenko, Jim Smailes, Arun Vohra and 
Mike Wagner. Some were there for half the 
session; aIl were trained in data collection 
techniques by MAHS and had prior field 
experience. 

Fieldwork accomplished during the first 
session included beginning the Nine-Cannon 
(008) Site map, where 2,000 A of base line 
were utilized; documentation of Windjammer 
construction and rigging details; Bird Key 
Harbor Wreck (029) sketch map and initiating 
the Garden Key perimeter survey, MAHS 
volunkers, including some whose research 
identified the vessel, were the first group of 
divers to use and evaluate the Windjammer 
Site underwater trail guide. 

Murphy spent three days using a magne
tometer, LORAN and Ilon Position Finder 
attempting to locate sites recorded in 1971, 
with negative results. Southeast Archeological 
Center (SEAC) site form positions were used 
in combination with horizontal angles recorded 
by the 1971survey team to position the search 
area. SEAC generated latitude/longitude 
(latllong) positions by charting 1971locations 
with original survey data, which consisted of 
a series of cumpass bearings and Ilon 
horizontal angles taken between such 
landmarksasLoggerhead Light, FortJefferson 

Light, various landmarks and navigation 
buoys, which are occasionally moved during 
Coast Guard maintenance. 

A combination of relocation techniques 
was utilized during this brief search. Lati
tude/longitude positions were loaded into the 
LORAN receiver as waypoints with final 
positioning done by Ilon and sextant. LORAN 
receivers give range and beating to mypoints 
that can be used for navigation to a specific 
area.LORAN time-delays (TDs), which have 
a raster update rate and are generally more 
accurate, were computed from the Iatllong 
data and also used as mypoints. LORAN TDs 
were used for navigation to the computed site 
position. 

An effort was made to find four sites on 
Loggerhead Reef, In each case, there was no 
congruenceof LORANposition and horizontal 
angles. In most cases, neither horizontal 
angles nor LORAN position coincided with 
1971 site depth or bottom descriptions. Buoys 
were dropped on horizontal angle positions 
and LORAN positions and the vicinity 
surveyed with magnetometer, with no success. 
The survey was terminated. LOTBAN positions 
for known sites and computations generated 
for this survey have been submitted to the 
park and SEAC under separate cover. 

Session 2 

Brown University anthropology professor 
Richard Gould, who has a special interest in 
anthropological approaches to maritime 
archeology, organized a team made up of 
Brown seniors and graduate students and past 
volunteers who worked for him during one of 
his seven Earthwatch (Center for Field 
Research) projects documenting shipwrecks 
and fortitications in Bermuda (Gould 1983; 
1989; 1990:194-239). Gould directed two 
projects, documentation of 029 and 011. He 
took: the lead for 029 and supervised Donna 
Souza, a Brown master’s student, during 011 
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WELCOME TO THE WINDJAMMER SITE, FORT JEFFERSON N A T I O N A L  iVONUMENT 

The W i n d j a m m e r  S i te  h a s  long  been t h o u g h t  by  some to  be  a s teamer  a n d  cal led t h e  "Steel 


Wreck," " F r e n c h  Wreck" a n d  "Dutch Wreck," b u t  ac tua l iy  i t  i s  a n  i ron-hul led ,  ship-r igged sa i l ing  


vessel. Or ig ina l ly  n a m e d  KILLEAN,  i t  was  b u i l t  i n  P o r t  Glasgow, Scot land  by  J o h n  Reid  & Co. 


in  1875 f o r  M a c k i n n o n ,  F r e w  & Co. of Liverpool ,  England .  K I L L E A N  was sold to  A D .  Bordes  


o f  D u n k i r k ,  F r a n c e  a n d  renamed ANTONIN i n  1893. The Norwcgian  c o m p a n y  C. Z e r n i c h o w  


& 0. Gotaas  bought  t h e  vessel a n d  renamed i t  AVANTI in  1901. 


AVANTI, like m a n y  t u r n - o f - t h e - c e n t u r y  windjammers ,  competed wi th  s team sh ips  a n d  car r ied  


mostly bulk  cargos. AVANT1 sank o n  Loggerhead  R c c f ,  D r y  T o r t u g a s  J a n u a r y  21, 1907 whi le  


e n r o u t e  f rom Pensacola  t o  Montevideo ,  U r u g u a y  wi th  a l u m b e r  cargo.  


At the  t i m e  o f  bu i ld ing ,  K I L E E A N  received t h e  highest  r a t i n g  of 100A1 by Lloyd 's  of London,  


i n d i c a t i n g  i t  was a f i rs t -c lass  vessel. T h e  o r i g i n a l  regis tered d imens ions  were:  Icngth 261.4 feet; 


beam 39.3 f e e t  a n d  d e p t h  23.8 feet  g i v i n g  1862 gross tons. T h e  s h i p  had  3 masts, 2 decks  a n d  


cement  ballast. (Histor ical  research was providcd  b y  mcmbcrs  of t h c  lMaritime Archaeologica l  


a n d  Histor ical  Society of Washington ,  D.C.) 


Archeological  and  h is tor ica l  research  is ongoing, a n d  much remains  t o  be done.  Can you 


d e t e r m i n e  how the  sh ip  broke  up? Do you t h i n k  i t  sank  i n  a s torm? C a n  you recognize pieces 


o f  t h e  wreck t h a t  a r e  not label led? 


T h e  s i te  m a p  on t h e  reverse s ide  was  done  for his tor ical  a n d  sc ien t i f ic  documenta t ion .  I t  h a s  


been  label led a n d  provided  f o r  snorke l ing  a n d  d i v i n g  vis i tors  to  F o r t  J e f f e r s o n  Nat iona l  


M o n u m e n t  who  a r e  in te res ted  i n  t h e  r ich m a r i t i m e  her i tage  f o u n d  i n  the  park 's  waters. 


AVANTI is  one  of n u m e r o u s  wrecks  t h a t  occur rcd  in thc  D r y  T o r t u g a s  s ince i t s  discovery a n d  


n a m i n g  b y  Ponce  de  Leon in  1513. The  p r o x i m i t y  of these is lands a n d  r e e f s  to  t h e  p r i n c i p a l  


g u l f  naviga t ion  routes  h a s  m a d e  them a n a t u r a l  "sh ip  trap." 


You are reminded that  t h i s  wreck like all  park sh ipwrecks ,  shells,  lobsters ,  coral and f i s h  


is protected by  iaw.  Nothing can be removed from underwater w i t h i n  t h e  boundaries o f  Fort 


Jefferson National  Monument.  Please do not  touch or bump t h e  coral.  Enjoy yourself; take 


nothing but pictures and memories.  


Current ly ,  t h e r e  is n o  h is tor ica l  i n f o r m a t i o n  a b o u t  t h e  wreck evcnt .  NPS m a r i t i m e  

archeo1ogists specula te  t h e  vessel N a s  lost i n  a s torm.  Why? The por t  holes  a r e  sea led ,  o n l y  t h e  

s t a r b o a r d  a n c h o r  on a s h o r t  length of c h a i n  w a s  Iocatcd;  t h e  p o r t  a n c h o r  is missing.  T h e  a n c h o r  

c h a i n  h a s  been  brought  u p  through t h e  ha tch  a n d  wrapped  a r o u n d  thc  s t a r b o a r d  bi t ts ,  m a t e r i a l  

ev idence  t h a t  the  windlass  was  inopera t ive  a n d  t h c  c r e w  a b o a r d  were probably  invoILed  in an 

unsuccessfu l  las t -di tch e f f o r t  t o  save  t h e i r  sh ip .  W h a t  d o  you t h i n k ?  
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fieldwork, which bwame her master’s 
research paper (Soum 1990b). Gould and 
Sourn each contributed a chapter on iheir 
respective sites to this volume. Soum also 
reporid her investigations to the Conference 
on Historical Archaeology and Underwater 
Archaeology in Richmond, Virginia (Souzi 
1990a) 

ParLicipants for the second session;),from 
July 31 b August 30 included: William 
Griffin? Suun Hurley-Glowa;),J o ~ y l r’Lcrs, 
William May> Eugene b w e ,  Adam Smith, 
Charlotte Thylor and Steven Wallm. Larry 
Murphy w a s  present fir the first two weeks 
of this session. 

Fieldwork accomplishedincluded mapping 
and dwumentatian of Bird Key Harbor Brick: 

Wreck (029) and East Key Construction 
WECk (011). 

‘1’Lucu marine biologists were invited to 
conduct fieldwork during this session. Gary 
Davis, Channel Islards Wational Park research 
marine biologist (NPS Cooperative Studies 
Unit, University of California, Davis);), 
conducted ccrrnpamtive research on lobster 
populations and inventoried fish and coral on 
four sites (003, 008, 011 and 029). His 
chapter?iricluding observations and inventory 
results, Is in this VQlUrlle (Chapter XX). 

During Davis’ biological inventory, 
Scuba-Phones were used (Plate 11 + 8). 
Scuba-Phones are wireless communication 
equipment with m efl-wtive 2OO-yard range 
that allow diver-to-diver and diver-to-surface 



i 

Plate 11.5, WS archeologistLarry Murphy 
during magnetometer operations. Photo by 
John Brooks. 

communication. Orcatron, manufacturer of 
Scuba-Phones, donated equipment use and 
specially adapted listen-only units for project 
use. Scientific and interpretive applications of 
this equipment were tested during the field 
session. Ability to communicate, allowing 
efficient inventory methods and surface 
recording of divers’ observations, may prove 
the most effective data-retrieval means 
available. Everglades Assistant Superintendent 
Rob Arnberger participatedin an interpretation 
application test of the device, which would 
allow rangers and interpreters to naprate a 
swim-wer to diving visitors. Both tests were 
successful. 

CharIes M m I ,  doctoral student at the 
Boston University Marhe Program, investi
gated coral fluorescence on the counterscarp 
and Windjammer Wreck (003). Mazel’s work 

Plate fL6. Volunteers during the August session prepre for a dive. Left to right are 
Charlotte Taylor, Stephen Walker, William May, Adam Smith and Richard Gould. 
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PIak 11.7. Volunteer Joseph blsl holds a plumb-bb over a point during mapping 
operations. Wiapping rnethdolugy u t i l i d  In dill projects is base-llne trilateratian developed 
by NPS SCRU Photo by John B r w h  

is irr the experimental stage, and he explored 
the potential of fluorescence as a technique for 
monitoring visitor impact, Maml’s Investiga
tion was based on the 1988 Richard Curry 
cord inventory mylars. His manuscript has 
been sent to the park and SEAC. 

John Brooks, photographer and writer on 
assignment for Seu fibuliem magdzlne, also 
visited the project. Brmlcs’ story on SCRU 
operations included this project., and he 
provided phobgraphs to WPS. In addition, the 
project was, a cover story for Wtdww&r 
USA, a popular sport-diving piiblicatiurr (J. W. 
Murphy 1990). 

Session 3 

Jim Bradfordywho had been field director 
for Sesslorr 1, directed this fieldwork con
ducted by a NPS archmlogy team supported 
by MAHS volunteers. NPS personnel from the 
Southwest Cultural Resources Center were 
archeologists Il’dd Metzger, Larry Nordby, 
Scott ‘Tkavis and volunteer Jacquelyn k n i g .  
W!AHS volunteers were Thomas brkey, 
k u k a  Cook, Pam Krim, Virginia Libernran, 
Edward Madden Pay Merkin, William lhbey 
and David Shaw,each or’ whom pariicipatd 
for me week. 



Plate 11.8. Gary Davis conducting biological 
inventory on 003 assisted by Park Diving 
Officer Monica Eng and Volunteer-in-kks 
Joy Wddron. Divers are wearing Oratron 
Scuba-Phonecommunicationequipment. NPS 
photo by Larry Murphy. 

This session’s objectives were to complete 
mapping of 008,continuedetailed documenta
tion of 003 features and continue the Garden 
Key perimeter survey. Fieldwork included 
completion of the Nine-Cannon Site, augmen
tation of 003 construction details and perime
ter survey through the north coal docks. 

In all, volunteers contributed more than 
5,000hours of on-site field timeto document
ing Fort Jefferson’s cultural resources. This 
fieldwork was completed cost-effectively and 
without a diving accident. Fort Jefferson 
fieldwork is logistically difficult, especially for 
complex diving operations. A lot of work is 
necessary for all field support from actual 
diving and data collection and reduction, to 
tank filling and daily housekeeping. Much of 
this load was borne by volunteers, freeing 
archeologists to concentrate on data analysis
and reduction. In some ways, the 1990 
fieldwork was an ambitious experiment and its 
success is attributable to fie caliber of 
P ~ I ~ C ~ P Z U I ~ Sand support of the overextended 
staff of Fort Jefferson National Monument. 
This field season strongly supports a volunteer 
involvement approach, which should be 
considered for future projects. 
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CHAPTER XI1 

Fort Jefferson National Monument Archeological Record 
Larry E. Murphy 

INTRODUCTI0N 

This chapter includes a comprehensive list 
and discussions of all sites examined in Fort 
Jefferson National Monument. Information 
from major surveys in 1971 and 1974, and 
results of all Submerged Cultural Resources 
Unit (SCRU) fieldwork between 1983 and 
1990, are incorporated in the following site 
discussions and separate site report chapters. 
Results of Southeast Archeological Center 
(SEAC) submerged projects between 1969 and 
1983 and terrestrial projects to 1990 are 
presented in Chapter X. Chapter XI discusses 
SCRU projects during 1985-1990. 

Some shipwreck sites investigated in 
greater detail are presented as separate 
chapters: the Windjammer Site (FOJE 003), 
Chapter XIII; the Nine-Cannon Site (FOJE 
008),Chapter XIV; the East Key Construction 
Site (FOE O l l ) ,  Chapters XV and XVI; and 
the Bird Key Harbor Brick Wreck (FOJE 
029), Chapters XVII and XVIII. The last two 
sites were investigated under Richard Gould's 
direction in 1990. 

Primary sources of 1971 information are 
the Florida Bureau of Historic Sites and 
Properties Underwater ArcheologicalResearch 
Section site card (UWARS site card) and 
SEAC site reports, both on file at SEAC, 
Mlahassee, Florida. Source of 1974 survey 
information is the W.A. Cockrell et al. report 
submitted to SEAC July 3 ,  1974. In 1981, 
SEAC printed site cards similar to the 
W A R S  cards and infbrmation from these is 
included for pertinent sites. This chapter's site 
discussions along with thoseof Brewer and the 

separate site reports represent what is 
currently known and accessible about 
archeological sites within Fort Jefferson 
National Monument. 

COMPREHENSIVE LIST OF FORT 
JEFFERSON NATIONAL 

MONUMENT SITES 

Thirty-five separate sites are recorded 
within the park boundaries. The 1971 survey 
recorded 21 sites; the 1974 survey added five 
more; two were apparently recorded in 1981; 
one modern lobster boat (ca. 1981-1982) 
wreck w a s  recorded in 1985, one site added 
after 1987 and four recorded in 1989. 

FOJE 001 - Iron Ballast Wreck, 
SEAC ACC.No.0185 

This site was located in 12 ft of mkr on 
Loggerhead Key's north end June 23, 1971 
during magnetometer survey and originally 
designated "Anomaly #2." The site, identified 
as a late nineteenth or early twentieth century 
sailing ship, was thought to be a schooner. 
Site materials observed included an iron 
anchor, windlass chain, dark and red rock 
ballast and three sizes of iron ballast. The 
notation 'wooden timbers" probably indicates 
structure. The site appeared to have been 
dived by others, and vandalism is reported on 
the SEAC site report. A bronze pin was 
colliected 

In the Fort Jefferson National Monument 
Shipwreck Database (shipwreck database 
hereafter), which currently contains 241 
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marine casualties for the area (see Chapter 
IX), there are only two Loggerhead Key reef 
schooner casualties. Both are stramlings and 
neither total losses. 

Three iron swivel-guns were observed and 
removed from the site soon after discovery on 
May 21, 1971 on the nor&hwest end d" 
Loggerhead Key One gun may hdve had a 
muzzle tampion. No other remahs were 
visible, Heavy staghorn coral growth made 
visual survey dificul. Siirveyars guessed the 
guns were jettisoned or parts of a widely 
scattered wreck. 

In 1977, an extreme cold-water event at 
Fort IeEersun killed more than 90 percent of 
the staghorn coral. Only smd1 sbds  of live 
staghorn coral were observed In 1990. This 

site would be much easier to survey at 
present 

The Fort Jefferson Wiuseum displays a 
swive1 gunl labeled English 1780~~from this 
site (Plate: 12.1). Five vessels are recorded In 
the shipwreck database lost in the Dry 
Tortugas between 1806-1831 (the next oldest 
vessel Is 1775); ntu locations are more specific. 
The most likely recorded vessel possibility is 
SllV JOHN SHERBltOKE, a ship carrying 
general merchandise and $60,000 in specie 
(Beass 1971344). The vessel name appears to 
be British and a vessel carrying specie was 
likely armed, 

Another possibility is ACASr'pa, ;a British 
merchantman bound for Liverpol from 
Jamaica wredced in 1818 (Bmrss 1971:44). 
Swivel guns may have been m s f e r r d  
betwen vessels and used far signalling long 
after Caribbean vessels were typically armed. 
Consequently, there is insuBcient evidence 
correlate this site with hisbricd records. 



Plate 12.2. Remains of Windjammer visible at low tide, 1989. N P S  photo by Richard 
Gould. 

FOJE 003 - Steel Wreck, Dutch Wreck, 
French Wreck, SEAC ACC.No. 0185 

Hullportions were visible above the wakr 
during the 1971 survey, and some are still 
awash at low tide. 

F O E  003, now known as the Windjammer 
Site, is discussed in Chapter XIII. No material 
was collected during the 1971 survey. In 
1989, researchby the MaritimeArchaeological 
and Historical Society under contract to the 
SCRU located this vessel's name and loss 
date. AVANT1 was lost January 21, 1907. 
This is currently the only identified historical 
shipwreck in Fort Jefferson National Monu
ment. 

FOJE 004 - Schooner Wreck, 
SEAC ACC. No. 0185 

The Schooner Wreck, Anomaly #5, was 
located May 23, 1971 on the south end of 
Loggerhead Reef. This site has not been 
relocated. Two "patches" of wreckage were 
recorded, one at least 175 ft long. Presum
ably, this means a 1754 hull portion was 
seen. In addition, the following material was 
noted: "angle iron, iron ship's gear, iron 
knees, cable, deadeye and chain, iron davit, 
six-inch link chain, mast bands, possibly large 
anchor, bricks and railroad iron." The 
archeologists thought the late nineteenth or 



early twentieth century vessel went onio South 
Loggerhead Shoal from the east or srruihast. 

The shipwreck database lists five schooner 
casualties 011 hggerhead Reef and Southwest 
Reef that werc total losses. These two 
locatiang are corisidered together because both 
names were apparenily applied to south 
Loggerhead Key reefs. Shipwreck dahbase 
schooner losses are 1877, 1895, 1905, 19113 
and 1922. 

Cargo is known for a11 five dwulnented 
schaoner losses: one w a s  fishing, three carried 
lumber and m e  carried sugar and molasses. 
If the bricks: and railroad iron were cargo, 
then the site is probably not one of the 
documented sites, unless, of course, one w a s  
carrying an undocunrenid mixed cargo. 

Another possibility is that this site is not 
a schooner. There is nothing listed in the 
observed material or1 site in 1971 that would 
definitely indicate a schcroner, and the 
researchers do not state ihe evidence upon 
which they identified the rig. There are 23 
btal lasses recorded Irr the dahbase for 
Loggerhead Key reel' and Southwest Rexi.: 
Cargo is known for ail but two. Most were in 
the lumber md catbn trade, but there are two 
possibilities for this site: PBMEMCA, a 
three-masted ship of 613 ions wrecked In 
1834, which carried passengers, white lead, 
bbacco and iron ware; and NANCY Wu 
STEVEhIS, a Ehree-maswd bark of 344 tons 
wrecked in 1846, which carried a mixed cargo 
including general merchandise. Neither is a 
strong possibility based or1 the 1971 analysis 
that identified 3 schmrrer rig of the law 
nirreteenth-early twentieth century. 

The SEAC site report has a "project date" 
of 1975, Indicating this site may have been 
visited then. The site, attributed to the 
twentieth century, is in about 10 ft of water 

alniost in the breaker line of the soulhast side 
of h n g  Key lteef- One of the suwe,y kam, 
whose faiher was once superintendent of the 
monument, suggested this site might be a 
C~ibarrship blown out of the harbor duiirrg a 
hurricane. 

Iron ballast bars, link chain and h i r  
sounding leads of two s im were observed. 
'hw sourrdirig leads, pliers, ice tsngs, 
sheathing tacks and a s p u n  were reporid 
recovered, 

The shipwrak database includes two bbal 
losses on br ig  Key Shoal irrcludirrg 
JOlWULNITQ a Cuban fishing smack sunk 
November 1937 (&y W,Y~Citiim 12/OJ/ 
1937). This ship wds lost on the "west side uf 
brig Key Shoal on the east side of ihe 
clianiiel to Garden Key in about six f a t  of 
water,'' which m a n s  this smack was probably 
lost on the edge of Southwest Cfrarinel, while 
POYE UO5 plob oirt on the west side of 
Southeast Channelw The locations do not 
correhk but this lderrtificatisn le the best 
documented possibility at present. 

This site was Anurndy #lo, arid located In 
22 iiof water on the southwest end or' Long 
Key" No rnakrid was co1leckd, Material 
observed w i l s  chain with 6-i~i-bng links, 
scdkred pins and twisted steel cable. The site 
w a s  thought tobe partially buried and pssibly 
associated with 007. The site may be in m 
area of shifiing sediment; when revisited 
during the original survey, only cable wds 
found, 

Presence of "s&l cable" would indicate 
a polst-Civil War sik. Wire-rope rigging was 
Introduced in the late 1830s to eddy 1840sand 
in common Gritlsh usqy from the 1850s 
(MiacGregor 1984:170) with extensive US 
manuiicture and use beginning a f w  the CIviI 
War. 



FOJE 087 - Pin Site, SEAC 
Acc. No.0185 

This site is located in 15 ft of water about 
150 yds from 006, and may be associated with 
it. No material was collected. Scattered iron 
pins 1 1/2 in x 3 ft to 6 ft long were recorded, 
along with pump parts, bronze hstenings and 
miscellaneous hsknings. 

Because 006 and 007 are possibly the m e  
site, they will be discussed together, The 1971 
researchers attributed this site to "middle to 
late nineteenth century.'I IRENE ALBURY, 
14 gross tons built 1888, which foundered on 
Long Key, Florida, January 22, 1914 (List of 
Merchant RsseZ Losses 1914:424) may be this 
site. This is the only historid reference to 
this loss at present, and there are other "Long 
Keys" in Florida. This is only it possible 
correlation until further research is conducted. 

FOJE 008 - Nine-Cannon Wreck, 
SEAC ACC. No. 01858580 

This site w a s  discovered June 14, 1971 in 
10 ft of water, Eight "mixed-perid" artillery 
tubes, identified as "probably mostly eight
eenth century in origin," were o t r s e ~ e d ~A 3 
lb maul head, marked "solid steel" and some 
heavy brass hardware were recovered. This 
site is reported in Chapter XIV. 

FOJE 069 - Iron Rinn Wreck, 
SEAC Acc. No. 0185058Q 

This site was originally designated 
Anomaly #14 and found in 9 ft of water. The 
site was estimated to cover an area 400 ft 
east-west by 150 ft north-south.Material noted 
on site was: Spanish-type bricks, two iron 
rings 18 in x 3 ft (possibly not wreck related), 
forged-iron fastenings and a considerable 
quantity of "shore rack ballast." 

Photographs of this site were generated by 
Earth Siatellite Corporation (Marmelstein 

1972). In October 1981, the site was relocated 
by SEAC. An extensive site investigation was 
conducted in summer 1982 (Johnson 1982b). 

In 1985, as part of video documentation 
requested by Everglades National Park 
Superintendent Jack Morehead, SCRU visited 
features that could be related to this site and 
FOJE 017.At the time the area was referred 
to as the "Keel Pins" site. Twelve pins 19 in 
long and 1 1/2 in in diameter were located. 
No other artifhcts were visible above the 
bottom sediment. The pins were videotaped 
and included in the Fort Jefferson Video 
Catalog 1985-1990 (Appendix I). 

This site may be associated with a small 
patache sunk in 1621, or the DEL ROSARIO 
sunk in 11622, although correlation is not 
conclusive (Bearss 1971:43; see Chapter X). 

FOJE 010 - Buried Wreck Site, 
SEAC ACC. No. Q185 

This site, recorded June 16, 1971 in 10-4 
depths on south Loggerhead Reef, produced 
a 200-gamma magnetometer reading and was 
originally designated "Anomaly #15." Diver 
investigation revealed the site w a s  probably 
buried. No material was collected, and only 
a capstan and several pins were observed. 
There is insufficient information to attempt 
correlation with the shipwreck database. 

FOJE 011 - Construction Wreck, 
SEAC ACC. No. 0185 

This site is directly associated with Fort 
Jefferson construction and is reported in detail 
in Chapters XV and XVI. 

FOJE 012 - Metal Wreck, 
SEAC Acc. No. 0185 

This site w a s  located in 10-12 ft of water 
east of East Key and recorded June 15, 1971. 
No material was collected, and only a short 
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length of 3/4-in or 1 in or larger cable and a 
late anchor were rwkd by divers. Conse
quently, the site was not considered a 
shipwreck by investigators, ilthough ii was 
recorded as one, 

FOJE 013 - Sack Wreck, 
SEAT; ACC. WO. 0185 

This site near Pulaslci Light in I& fi of 
water contained scattered remains, including 
”ballast bars” and hundreds of cement mcks-
The site w a s  recorded in 1911 and relwakd 
in 1989, This site is not documenkt1 in the 
shipwreck dahbase. 

The site was originally lwakd June 15, 
1971 on shoals south of Pulaski Light during 
the SEAC srrrvey, and designated Anomaly 
#19 indicating it w a s  found during magnetourn
eter survey, 

The 1971 UWARS site card states the site 
is the scattered remains of a vessel, which 
gave a broad 200-gamma reading. Site size 
w a s  estimated b be 300 ft x ’75-100 fL 

Site features listed in 1971 were 18 in x 4 
ft iron “ballast bas,  ” hundreds of cement 
sacks and miscellmesus rigging, The main 
wreck portion w a s  apparently locaresl200 yds 
from the sack concentration in the direction of 
Yulaski Light. A buried 125-gamma anomaly 
was noted 200 ydt; b the suuth. A wreck 
symboi Is lcrcakd in the general vicinity of this 
site on the 1986 NOAA Chart 11438. On 
C&GS Chart 585, which was used by the 1971 
group, there Is: no wreck symbol in this armu 

This site wils visually relocated during the 
1989 SCRU reconnaissance by Capt Cliff 
Green aboard ACHV. on July I ,  while 
maneuvering in a systematic pattern in the 
reporid site vicinity. A single dive w a s  made 
by Capbin Gremy K.Goulcl and L. !h!hrphy, 
and a visual survey w a s  conducted with 
diver proprrlsiun vehicles by Guuld and 
Murphy. 

The sib consists of approximately 240 2 
A 6 In x I A 6 in wk-shapd  form that 
appear b be hardend cement sacks (Plate 
12.3). The pile covers a 400 sq ft area, with 
mdcs about five f i t  high in the pile’s center, 
The pile lies an a low reef at the edge d a 
sandy area. Two ferrous metal pieces roughly 
the dimensions given in the 1971 report were 
found, and smie hemp-core wire rope was 
iwakd. 1% other wreck related makerial was 
found. There was MYhull struc;iurey fittings, 
hsteners or much else that would indicate a 
shipwreck. The visual search? which pro
d e d  In overhyping tra~rsects dong a 
northsouth murse through the site In both 
directions more than 300 yds, proved negative. 
An expanding circlesearch originating at the 
s.ach and spiralling out an estimated 250-1300 
yds w a s  &O nega~ve.No remote sensing was 
conducted; the structure reported in 1911 WIS 

not relocated and may have been buried. 
The site clearly docs not represerrl a 

shipwreck, and does not Immdiakly appear 
t~ be a wreck scatter, The siteyif ship-related, 
pi-&ably represents a stranding, Because of 
the .water depth arid site compactness, a 
hir-weather stranding is; indicated mthm than 
one resulting from sholrm conditions. Principal 
evidence supporting a stranding is the siie’s 
proximity b the deepwater Pulaslci Shoals 
dropmil.’,The sik is about 220 yds from 6 0 4  
depths and about 200 yds from the 30-fi 
contour. The 1971 investigabrz; reported 18 
fi of wakr at the site; the ACHVA fafathometer 
indicated � 4  ftw 

The iotd sacks represent about 25 c11 yds 
of cementwA cubic foot of cement weighs 
about 100 lbs dry. An estimate of cement 
weight represented an site Is about 30 bns, lf 
it is assunid that this weight w a s  thrown 
overboard to lighten a stranded vcsseL, it is 
informative tmnshk this weight into how 
much it might decrease: a vessel’s draft” It is, 
of course, impossible b estimate the vessel 
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Plate 12.3. Sack-shaped forms, probably cement near Pulasld Light, FOE 013. WS 
photo by Larry Murphy. 

size that discharged the cement bags, but an 
example may aid site interpretation. 

The relationship of a certain vessel size to 
its displacement is virtually unique, and few 
vessel displacement curves are easily access
ible. However, one early twentieth century 
example is supplied by Desmond (1919: 
28-29). A displacement curve is depicted for 
a vessel 230 x 32 x 20 ft with a 1,050 gross 
tonnage. This is a reasonable example because 
presence of cement in sacksrather thanbarrels 
represents a vessel from the last quarter of the 
nineteenth century at the earliest. The size is 
reasonable for a vessel in the coastal trades 
that might be canying such a cargo. 

United States displacement is calculated 
with 2,240-1b Eons. Thirty tons of cement 

represent about 26,7 displacement tons. The 
example vessel deadweight on a 12-ft draft is 
750 tons and 960 tons on a 13-ft draft. A 
reduction of 17.5 tons reduces draft about 1 
in. Consequently, a discharge of 30 tons from 
the example vessel when loaded on a 13-ft 
draft would raise it about 1 1/2 in. This might 
be enough to release a stranded vessel, 
particularly if very little of the vessel w a s  
grounded, and additional cargo was shifted or 
a tow vessel employed. Presence of metal and 
cable indicate more than a simple cargo 
lightening. 

However, there are some problems with 
this speculation. The site is in about 16 ft of 
water, which would mean a larger vessel than 
the example. Removal of 30 tons from a 
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larger vessel, especially fully loaded, would 
diminish the dmfl less than the 1 1/2 In ofthe 
above example. In addition, the site is a bit 
over 200 yds from Pulaski Light. ‘]The site 
does not reflect a vessel hard aground, as 
would be expected if the casualty occurred in 
foul weather and rough seas. l t  is difficult to 
imagine a scenario where In calilm weather a 
vessel would lightly ground 2 0  yds from a 
principal lighted navigation warfling, unless it 
was servicing the light. 1‘lore curious things 
have certainly happened at sea, but this does 
raise a necessity b consider alkrnatives, 

If the site is a grounding, Shere may be 
indications remaining in the substrate. Grmves 
and gouges often remain visible long after a 
stranding. The site could be part of ;;a wreck 
scatter after all, with this falure being a 
”bounce spot” that happened In heavy seas 
with hul l  reinairis furiher inshore. However, 
It would be expected that such a bounce site 
wuuld be more scattered than this one. The 
sik could be a dump, but there is little 
evidence or rationale for disposal in this ara. 
Or, the cement could have been lost or 
disposed of during construction of Yulaslsi 
Light. 

A final possibility Is that the site may have 
been a well site. In 1979, an explonbry well 
site near the lUiarqucsas Islands w a s  exanrind 
by scientists interested in assessing oil-wcll 
impact on cord r-eefs(Smith and Hunt 1979). 
Although the researchers cuncentraied oil the 
1958-1963 t h e  period, they found at las t  14 
offshore wells drilled In this area beiween 
1947 and 1973 (Smith and Hunt 197W3). All 
but the two wells drilled in 1947 kd precise 
lwations--most were near the lV1arquesas. The 
closest drill site to the Tortugas was Rebecca 
ShoalI 

Smith and Hunt emmined a circa 1960 
kst-well site that “contained a cluster of 
hardened mcks; 106 sacks were counted L . l  

The coverings were g01ie . ~ .their hardness 
and color led us to assume that they were 

concrete” (1979:6)I They ~ S Qlc3cak.d metal 
debris including cable, pipes and drill casing 
(p. 13). The ucks apparently were used as, 
foundation levelling for drillship spud-support 
pads. 

Ikst drilling may have never bmen allowed 
within the nionurnent. lmatiun of 013 is just 
outside the 1936 AdministrativeBoundary, but 
within the h g d  Boumh-y, which Is one of 
few places where shallow wdbr can be found 
in the Dry Tortugas outside the Pidrninistmtive 
Boundary. W l y  ship- or barge-mounted drili 
rigs could only operate in wrckr shallow 
enough to allow securing with spuds. It may 
be unlikely that the site represents a kst well, 
but it cannot be discounted by what is: 
currently known, either from the archeological 
or historical records. But then, neither can the 
oilier possibilities be supported, 

Little can be said confidently about this 
site at present, it  has received only two 
cursory rmsnnaissance-level earninations 
nearly 20 years apart. Future research should 
be directed b w r d  a more intensive and 
systematic site survey (particularly for 
additional artihcts and hull scars), sampling 
the sack material, high-resolution remote 
smsing and additional historical research. 

This site Is not named an the SBAC site 
report form. The site was located June 9, 1971 
OII die south end uf Loggerhead Key, by those 
named while fishing. The site contains 
scattered late nineteenth b early twentieth 
century shipwreck remains, Structure w a s  
observed, dong with iron knees, tubing, 
bronze and iron fiskners, pulleys and hwh, 
The site was scattered over the r e f  in 14-35 
fi depth- No material was removed. Insuffi
cient data exist b correlate this sik with my 
of the 23 documented total losses for this area 
in the shipwreck database. 



FOJE 015 - Deadeve Wreck, 
SEAC ACC. No. 0185 

This site on southeast Luggerhead Key 
Reef produced a broad 600-gamma magnetic 
anomaly. The scattered 18-ft deep site was 
attributed to the mid to late nineteenth century. 
Material observed w a s  iron rigging, Gin 
Dong] link chain, steel cable concentrated in 
one area, wooden deadeye with a 4-ft long 
strap and drift pins. There was additional 
wreckage, possibly associated, of iron pipe 
and another deadeye located 125 to 140 yds to 
the southeast. 

Presence of "steel cable" indicates a site 
probably no earlier than 1860. There are 17 
post-1860 vessels recorded as total losses on 
Loggerhead and Southwest Reefs in the 
shipwreck database, any could be this site. 

FOJE 816 - Shrirnr, Boat 
SEAC Acc. No. 0185 

A modern, recently wrecked shrimp 
trawler was located in 1971 in North Key 
Harbor by diving a buoy, probably placed by 
the wreck owners to mark the site. No 
materialwas collected from the 6-ftdeep site 
on the shoal southeast of North Key Harbor. 
The wreck,estimated to be 6-10 months old, 
was scattered anti deteriorating, but recogniz
able,

FOJE 017 - Ludert-CooDer Site 
j8Mo8361 $EAC ACC. No. 850580 

The SEAC site report indicates discovery 
during the 1971 survey, but the site card 
records a date of October 1981. The site 
record card is differentthan the previous ones 
(which are Florida WARS)  and is IabeIled 
Underwater Archeological Site, Record, 
Southeast Archeological Center. The rest of 
the record card is identical to the W A R S  
card. Apparently, SEAC made a copy of the 

Florida WARS form and began using their 
own, indicating that this site was not recorded 
in 1971 as indicated on the computerized 
SEAC site report. Johnson (1982b:iv) states 
the site was located in October 1981 during 
SEAC investigations of 009, 200 m away. 

The SEAC card states that 7 wrought-iron 
swivel guns were located, dong with a 
"bronze or brass chainplate" and ceramic 
fragments identified as Iberian olive jars. A 
swivel gun was collected in 1981. Thirty 
artihcts were collected from 009 and 017 
(Johnson 1982b:2). 

Ajoint National park:Service (SEAC) and 
Florida StateUniversity team investigated 009 
and 027 extensively during the 1982 summer 
(Johnson 1982b). "Samples of ballast, brass 
material and one ceramic sherd were recov
ered" (Johnson 1982b:i). Investigation results 
are in Chapter X. 

In 1985, SCRUvisited the swivel-gun area 
at the request of Superintendent Jack More-
head. Four guns were observed, videotaped 
and photographed. The general area was 
surveyed, using diver propulsion vehicles, by 
Morehead and Richard Curry, resource 
management specialist from Biscayne National 
Park. About 100 yds from the guns, some 3 
fi 3-in-long iron pins and a piece of iron 4 in 
x l/2 in x 2 ft were l m k d  (Plate 12.4). Five 
2 ft8-inEdsteners laying in a parallel line 8-12 
in apart were located and recorded (LRnihan 
1985:67). This feature was identified as an 
apparently undisturbed keel location, where a 
section of keel deteriorated and left the pins 
in their proper location and orientationwithout 
any traceof wood. These features appeared to 
continue under an old staghorn reef. 

This area lies near the trimsect discussed 
in the Johnson report (1982b; see Chapter X). 
Features observed in 1985 are believed close 
to the area where bronze fasteners, rods, burnt 
wood and ballast were reported in 1982. None 
of the latter features was observed in 1985. 
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This is an i n i p r b t  site, and the oldest 
investigated iri the monument. Speculation 
centers on the site being a 1422 vessel; results 
so far are prarrrising, but inconclusive. The 
brief investigation in 1985 and some of ihhe 
1982 observations Indicate the site may be In 
a naturally active area with current m d  wave 
action uncovering and burying material, The 
general area has been known to camrnerclal 
treasure hurikrs since at l a s t  1972 and called 
the "DEL ROSANO Site:."This area should 
be considered a bp priority for ranger patrol 
and systematic Investigation in future archm-
logica1 fieldwork. 

This site is located offshore on the west 
side uf Loggerhead Key near the lighthouse:. 
Discovery is attributed b the 1971 survey, but 
it wds apparently discovered in October 1981 
(SEAC site ad).]Investigatorsr e p r i d  only 
two gun tubes observed. Lack of material 
indicates a probable dump site rather than a 
shipwreck. 

This site is rmrded on a UWAE site 
card and apparently was discovered in 1971 
as Anomaly $8 ofishare Loggerliead &y just 
south of the light. The 1O-fi-deep site has 
bricks, iron strakes 15 ft x 1 ft, prybars and 
a windlass. No material was calleckd. 

Wa correlation can be made with any 
historically daairnentmi sik lost on  Logger-
head Key or Red" 

Site apparently w a s  discoveredduring 1971 
survey and atti-ibutd to late nineteenth or 

early twentieth century, A 16 ft x 30 ft " s k d  
structure ~f beams and plate" w a s  noted laying 
dat on the bottom In 14 ft of water. The site 
was originally Anomaly R O .  It was spwulakd 
this might be part or'the steel wreck (old site 
75, now %;CUE 003). No material was 
colleckd. 

Apparerrtly this site was discovered during 
the 1971 survey and named Anomaly #22> 
which produced a 60-gamma reading. A small 
quaniity of rigging and pine, and several dozen 
straight-sided: barrelsy thought ta contain iron 
nails, were noted. No material ws mlleckd. 
The siie cannot be mrrelakd with any 
documented In the shipwreck dahbase 

Site originally gave a 100-gamma anomaly 
(Anomaly #22). The site w a s  partially buried, 
with iron rods and cable visible on the bottom 
In 20 ft of watm No material w a s  collected. 
Site not designated a shipwreck. 

There are a .tskdof 37 casualties that were 
not total losses recorded In %heshipwreck 
database for Loggerhead and Southwest Reefs. 
Of these, four wcurrd on Southwest Reef 
(none list hggerhead Reef)afkr  1840, and 
were only pariially salvaged. 

Site was discovered in 1971 on Logger-
head Key &iYs southern end through 
emmining an 800-gamma anomaly (Anomaly 
#6). Chain, iron wreckage and several 1 ft 6 
In IC 1 In x 3 ft "ballast bars" were recorded 
on this 1O-ft deep site. No materid w a s  
removed 
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Plate 12.4. LawyMurphy examines hull fasteners in the 009, 017 vicinity, 1985. N P S  photo 
by Jack Morehead. 

If the "ironwreckage" is structure, then no 
recorded vessel correlates with this site. 
AVANT1 (003) is the only iron-hulled vessel 
recorded lost on Loggerhead or Southwest 
Reefs. 

FOJE 624 - No Site Name (8Mo2481, 
SEAC ACC.No.01858433 

This site was recorded as Site #l during 
the 1974 survey. Site depth was 25-30 ft. No 
material was collected. The following were 
recorded onsite: trailer hitch, 6 4  drive chain, 
two 3-ft steel cable loops, one "Civil War" 
brick, steel drum and "shrimperbucket. " The 
site was designated a modern shipwreck. No 
site in the database corresponds to it. 
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FOJE 025 - No Site Name (8Mo2491, 
SEAC ACC. No. 01850433 

This 1974 shipwreck site, originally "Site 
#3," was 20 ft deep. Site features reported 
were: steel cable, concrete, U-bolt in wood, 
5 ft x 4 ft piece of iron. No material was 
collected. "Steelcable"places it probably dter 
1860. None of the total losses in the database 
correlates with this site. 

FOJE 026 - No Site Name (8Mo2501, 
SEAC ACC. No. 01850433 

This site (Site #4) was classed as a modern 
shipwreck by the 1974 survey team, but the 
SEAC site report designates it "isolated 



artlhcts." The sik w a s  in 20 W of watervFifty 
feet of M - i n  cable, a brass wood-tub handle, 
and a madern shrimp b a t  anchor a i d  chain 
were recorded. 

FOJE I329 I Bird Kev Harbor Brick 
Wreck, Wrr SEAC Accession Nrimber 

This sik has long been lrnswri by rhe NIPS, 
but apparently desigrrakd F O E  029 only 
sometinre after 1987. A site r e p r i  rhai 
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Mate 12.6. F O E  030,1985. Diver is Jack Morehead. NPS photo by Larry Murphy. 

includes 1989 and 1990 field operations 
appears in Chapters XVII and XVIII. This site 
is not documented in the shipwreck database. 

FOJE 030 - No Site Name 

Sites beginning with 030 have not yet been 
entered into SEAC site files, and conse
quently, as yet have no state numbers or 
SEAC accession numbers. These numbers 
were assigned by Murphy in 1989. FOJE 030 
is a lobster boat sunk in 1981 or 1982. This 
site, known as "V-J" lobster boat, was dived 
and videotaped by SCRU in 1985 and reported 
in the trip report of that field operation 
(Lenihan 1985:7; Appendix I).

The vessel, about 50 ft in length, is laying 
on its starboard side. There is a large channel 
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iron projecting from the bow (Plate 12.6). The 
hull is virtually intact; electronic gear 
including fathometer and radio were located 
in the cabin; the only thing missing was the 
prop. The 1985 trip report (Lmihan 1985) 
suggested the wreck should be monitored to 
note position shifts and the processes affecting 
it as it is transformed into an archeological 
site. 

FOSE 031 - No Site Name 

This site, near Pulaski Shoal drop-off north 
of the light, was reported to ACTIVA Capt 
Cliff Green. The site was located by using 
provided LORAN coordinates and conducting 
a visual area search. The site wits finally 



spotted during survey with diver propulsion 
vehicles (DPVs) + 

The site is in 10 ft of water and consists 
of two round-rock ballast piles about 4 1/2 ft 
high and 10 ft in diameter (Plate 12.7). No 
other materials were located. Centers of the 
flattened conical piles are 48 ft apart. Yhunded 
rock, often associated with early Spanish 
wreck sites, is sometimes called "egg-rock 
ballast." Water-worn rocks; or cobbles were 
used for centuries by many European vessels 
and are not in themselves diagnostic, Each pile 
is; about 6 b n s  of rock, assuming 100 lbs per 
cu ft and 2,CHM-lb htons. 

These twin piles undoubtedly represent a 
stranding site where a vessel dumped ballast 
sufficient to raise the hull enough io float free. 
The two ballast piles were formed by throwing 
rocks off both vessel sides. The rock pile 

enters represent the ship's barn plus the boss 
distance;. Ballast stones were likely thrown 
away from the vessel side b ensure they did 
not fill against the hull side and restrict its 
relase;, It is probable that skrn-deployed 
kedge mchors were used, implying the use of 
a ship's boat and the ability to sound the area 
for die shortest escape route. 

The site location supporis a stranding. The 
30-ft conbur is about 400 yds h the east, 
About 500 R away b the north is the closest 
deep water9 12-14 ft, which might indicate the 
direction the vessd tieparid. Apparently, the 
ship entered the shoal from the emt in fair 
weather arid probably left to the north taking 
the shortest route b deep water. 

This Is an Impmiant site archeologicdly 
because it provides a clear signature for one 
kind of marine disaster: a fair-weather 
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PWe 11Z,Y, Twin ballast piles comprising POJE 031, Pulaski S k d s ,  19139, S m n d  pile Is 
dimly visible upper right. NPS photo by Karry Murphy. 



stranding. Signature development for other 
marine disasters and activities should be an 
important part of the long-term research at 
Fort Jefferson National Monument. 

There are 13 strandings documented for 
Pulaski Shoal where neither vessel nor cargo 
was lost. Cargo is documented for all 13. 
Three were carrying phosphate rock and can 
be eliminated as possibilities; the rock on this 
site was rounded, unlike mined phosphate 
rock, which would be irregular. Of the 
remaining 10,3 occurred before 1850 and are 
particularly Ekdy possibilities: ALLBEE, a 
Boston ship with 12.84 draft carrying cotton 
from St. Joseph, Florida to ]Boston, that 
stranded in 1839; brig HORACE, going from 
New York to New Orleans with a cargo of 
paving stoneand miscellaneous cargo stranded 
in 1842 with the cargo partially salvaged;and 
SOUTHPORT, carrying rice, hay and ballast 
from Charleston to Apalachicola that stranded 
in 1846 (Beass 1971:58,62,68). 

Strandingsof HORACEand S O ~ O I C T  
are both likely prospects for this site. The 
Mst Admimlty Recurd (Val. 3:9 pages, 
numbers illegible) indicates HORACE'S crew 
and assisting wreckersjettisoned paving stones 
and ballast. It is assumed that paving stones 
meant streetpaving stones, thus were probably 
cobbles. Apparently, threejettisoningincidents 
occurred. The wreckers stated the brig's crew 
was throwing over ballast when they arrived 
onsite. "They [wreckers] then lightened the 
brig by throwing overboard paving stones for 
two hours,' and later, after the brig grounded 
again, "all hands were employed in discharg
ing paving stones." 

HORACE'S stranding site is given as 
"inner reef of the northeast fiat of the 
Tortugas being north, northeast from the 
lighthouse and distant about 7 miles" (Admi
ralty Record Vol. 3). The location of 033 is 
6 3/4 mi from Garden Key Light. It is likely 
the lighthouse referred to is Garden Key 
because wreckers typically used the Garden 
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Key anchorage and would have more likely 
indicated the distance from their location, 
rather than the more distant Loggerhead Light. 

SOUTHPORTis alsoa good possibility for 
this site. We do not have the Key West 
Admiralty Record for this incident; the 
following information is from Egearss (1971: 
68). 

SOZTTHPORX' stranded on Pulaski Shoals 
the night of Match 4, 1846 bound for 
Apdachicola, Floiida with 20 tierces (a 
measure larger than a barrel and smaller than 
a hogshead) of rice, hay and ballast. The ship 
lay broadside to the reef, and the crew had 
thrown 13 tuns of ballast overboard by the 
time wreckers arrived. Wreckers threw over 
additional ballast and used kedge anchors to 
free the hull. Because the amount ofballast 
located on site corresponds with the recorded 
amount, SOUTHPOKTis the best prospect for 
this site. An area survey for additional 
materials should be done. Lack of additional 
ballast deposits could eliminate HORACE, 
which jettisoned multiple ballast piles during 
its stranding. 

FOJE 032 - Railroad-Iron Site 

This site was spotted during visual surveys 
aboard ACTIVA July 1, 1989. A scattered pile 
of railroad rails was seen in 9 112 ft of water 
depth on Pulaski Shod. LORAN position 
numbers were recorded. The Railroad-Iron 
Site has not been dived as of the 1990 
fieldwork. Although( this is an archeological 
site, it is at present indeterminate whether it 
represents a shipwreck or disposal, either of 
refuseor as a result of stranding. 

A possible casualty for this site is LAKE 
WINONA, a steamer that ran aground during 
the September 1919 hurricane. The crew 
abandoned ship for n day. LAKE WNONA's 
hull was badly damaged, and 600 tons of 
damaged cargo were jettisoned. The Puerto 
Rim bound cargo VMS not specified (Bearss 



Plate 12,& FOJE 033, Diesel Wreck, 1985). The diesel engine, covered with coral, is visible 
at the top of photo- Ship's wheel is at lower left (arrow). WS photo by Richard Gould. 

FOJE 033 - Diesel Wreck 

This shipwreck was located by accident 
while giving Fort JeRerson divers requalifica
tion dives just off Southwest Reef. Richard 
Gould, Lucy Doyle and Linda Stdl were 
surveying south of Long Key Reef fur cuhml 
makerials when they found this x i k  

The site conhind a brass ship's whed 
near a diesel engine (Plate 12.8), hull structure 
including skenrpst (Plate 12.9) with ~ W Qbrass 
gudgmo plates with 3-in pintle holes attached, 
sounding lead, 4-In OD pipe with right angle 

fittings (cooling or exhaust?), two 8 in x 4 in 
x 8-ft iron bar$, 2-in thick iron fastenings and 
structural support elements (Plate 12.10), 
remnants of a lad-acid bakery and 1/2-in 
diameter brass; or copper tubes with regularly 
spaced hales drilled completely through. 
Multiple sections of drilled tubing were 
fashioned i n b  a square. The drilled tubing 
could have been used far hold aeration; 
possibly this vessel was involved in marine 
specimen collection. 

The ship's wheel (Plate 12.11) was 2 ft in 
diameter#The diesel engineblwk (Plate12. 12) 
.was 3 ft 10 in long by about 2 A wide. The 
shaft was 2 In In diameter, md there was a 
flywheel 1 ft 6 In in diameter attached to the 
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main shaft in the front and a shaft coupling on 
the rear of the block. The fuel pump was 
present atop the block. 

FOJE 033 is the remains of a small 
twentieth century vessel made of wood, with 
rather heavy iron hull support features. The 
site dates to the late 1920s at the earliest. 
Rudolph Diesel introduced diesel engines in 
1893; with the first marine engine produced 
in 1902. The first ocean-going, diesel-powered 
ship was the 1910 Dutch oil tanker VUL
CANUS (Spmtt 1953~55-56). 

The site, which was only dived once, was 
lmted in 1 0 3  depths on the reef just 
shoreward of a steep deep-mkr drop-off. 
Sitescatter suggests a storm-driven wreck. 
Measured sketches were made of some 
features. The site should be mapped and 

histoJicaI research conducted to determine 
vessel identity. No documented wreck 
currently in the shipwreck database corre
sponds to this site. One possibility is that the 
site was asmiated with the Carnegie Institu
tion marine researchi facility on Loggerhead 
Key. 

FOJE 034 - tiomital Kev Site 

This site was located July 2, 1989 during 
reconnaissance perimeter surveys of the 
smaller Tortugas iskands. The island was 
circled counter-claclwise beginning at the 
west side by three snorkel divers (Gould, 
Stoll, Murphy) using diver propulsion 
vehicles. Offshore the key’s east south side a 
pile of concreted ferrous material, including 

Plate 12.9. Sternpost of Diesel Wreck 033. Gudgeon strap is visible by knife blade. NPS 
photo by Richard Gould. 
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PI& IzAO, Diesel Wreck 033, 1989. Hull 
hskners and iron structural support nnembersl. 
WS photo by Richard Gauld. 



Plate 12.12. Diesel block 033, 1989, diver Larry Murphy. N P S  photo by Richard Gould. 

railroad iron, was located in less than 10 ft of 
water (Plate 12.13). Some of the scattered 
material may be hsteners. Two features indi
cate this material may be a wreck: a square, 
ferrous machinery-mount and a warping head. 
This site was photographed, but not mapped. 
A detailed map is needed along with system
atic metabdetector survey of the area. Like all 
the other sites in Fort Jefferson National 
Monument, more historical documentation is 
needed. There are no documented marine 
casualties for Hospital Key, 

FOJE 835 - Coast Guard 
Dock Ballast Pile 

This wreck south of the Coast Guarddocks 
on the east side of Loggerhead Key is in 
shallow water (6-7 ft), perpendicular to shore 

and easily located from the suhce. Thewreck 
can be seen from atop the lighthouse. The 
wreck was spotted from the surface in 1989, 
and dived August 111, 1990. One dive was 
made; the site was measured and sketched. 

The oval-shaped ballast pile is 47 ft x 16 
ft (Plate 12.14). Ballast is about two feet high 
over intact, unburied wooden hull structure 
(Plate 12.15). Ballast rack is mostly irregular 
blacky shaped, with somecobbles and smaller 
stones present. About twenty rocks were 
scraped, and all appeared similar--dark 
mottled, possibly granite or basalt. Chemical 
and optical analysis of a single sample 
classified the rock its an alkalic basalt (Husler 
1991). 

A structural feature (Feature 2) on the 
eastern extremity of the pile was hand h n e d  
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and emmind. A transverse plank 3 In thick 
was close to hull planks 6 in wide and 2 1/2 
in thick. W d  prtiurrs were c h a r d .  A soft, 
red ceramic friigment, possibly brick, w a s  
observed In the sediment between the hull 
planks, which were about 2 ft apart- This 
feature was not diagnostic as ta skern or bow, 
although certainly from near one of the hull 
cads, probably stcrir9assuming the vessel went 
in bow first. No sign of stempost, him or 
deadwad was visible, but hull dimensions;at 
this point indicate it w a s  close to the skmpst, 
possibly just forward the sternpost knee. 
Neither keel nor keelson wils observable. 

Feature 3 was located un the ballast pile’s 
south side 18 to 25 ft from the eastern end 

(Plate lZI6)” This featwe consists of Intact 
hull structure irrcluding hull planks, flours, 
filling frames and ballast. Hull structure Is 
iron hastened with no sign of sheathing. Hull 
frirnes are 6 I n  x 4 In, hull plmlcs are 21 1/2 
in thick. No ceiling NUS visible. The hull 
broh along the hull bottom inside the bilge 
turn. Consequently, the ship’s barn was wider 
.Ifimthe 16 fi of ballast on site, at least 20 ft. 
No frames or hull-side structure were found 
along QT near the ballast pile. 

Sample Analysis - 1% artifacts were removed. 
Four mmples for identification and analysis 
were crvllmied: 

220 


I 



Plate 12.14. Coast Guard dock ballast pile 035,1990. N P S  photo by Larry Murphy. 

FS 4 - Small rock from top of ballast pile. 
FS 5 - Wood sample from exposed plank 

Feature 3. 
FS 6 - Caulk sample from between exposed 

planks Feature 3. 
FS 7 - Waod sample from e x p d  Erame 

Feature 3. 

FS 4, a ballast rock was classed as an alkalic 
basalt containing 52.94 percent SiQ, 2.95 
percent Na20 and 1.49 percent K,O (Husler 
1991). 

The hull-bottom plank (F?3 5) w a s  maple. 
The frame w a s  unidentifiable because of the 
sample’s proximity to a knot and rotted 
condition. The wood (FS 7) was from a 
ring-porus conifer with heavy ring boundaries, 
no fays and with large pores, possibly it was 
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chestnut, but identification was uncertain 
(Dean 1991). 

The wood is libdy chestnut. In 1879, the 
American Shipmasters’ Association, which 
prduced specifications for the Standard 
American Ciassificuton of %ssels for use by 
insurance underwriters, gave an eight-year 
assignment to both maple hull-bottom planks 
and chestnut floors (American Shipmasters’ 
Assoc. 1879:xxvii). It would be unlikely that 
woods with different year assignments would 
be used in constructing a hull, because the 
overall insurance assignment would be for the 
lowest year. Maple and chestnut indicate a 
northern-US built vessel. 

FS 6 was remtrved from between planks 
and thought to be caulk. However, it was 
mostly iron, (54% Fq03)and d c i u m  oxide 
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Plate 12.16, Coast Guard dock ballast pile 035, Feature 3, where samples were collected. 
NPS photo by Larry Murphy. 

twentieth century practice. Filling pieces were 
often omitted on smaller vessels. 

No indication of rig was present. The site 
is in shallow, protected water. The upper 
works and rigging would have been easily 
salvaged soon after the wreck; lack of rigging 
materials indicates that was the case. 

The ship could have been schooner or 
square rigged. The number of masts is 
unknown,but was more likely two rather than 
three. Schoonerswere cummon In the coasting 
trade in the nineteenth century, For longer 
voyages, barks, brigs and ships were often 
used, particularly in the first half of the 
nineteenth century. Some schooners, particu
larly thosewith centerboards, could run light. 

Presence of ballast may indicate a square-
rigged vessel involved in long distance rather 
than cuastal trade. 

The rigging w s  probably salvaged. If the 
mastswere not, the evidence necessary for rig 
determination may be on site. If the vessel 
carried only a lower and top mast, which can 
be determined through location of mast caps, 
it is definitely a schooner. If the fobremast 
consisted of lower, upper and top-gallant 
masts,then it was square-rigged, likely a brig 
or brigantirie. A high-resolution metal 
detector survey and limited test excavation of 
the site’s perimeter could provide the mast 
caps. 
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Fhh 13J7uAn amid depicting relationship of islands e a t  of Garden Key" Bush (center) and 
Long (right) Keys are visible b the right, Hospital, Mid& Key and East Key (left to right, 
mows) are visible at the top. Channels and Garden Key mchrprdge candsu be discerned. USN 
photo by William Kruiiiplenian 11. 

This vessel, possibly a square-rigger, was 
probably travelling in baltasi, or prhapa 
carrying passengers or very light cargo, The 
vessel may have been bound fir one of the 
major nodh-Gulfprts in ballast 'la pick up a 
one-way cargo. This was not uncommon in the 
nineteenth century. WE database contains 
informatian on 10 vessel casualties In the Dry 
Torttigas that were travelling in baflas;t--dl 
were ships or barks except for three schm
ners, d1 were bound for Gulf lumber p i s ,  
most for Apalachicda, Florida. 

Historical Correlation 


The site's location would likely be 
documented as Loggerhead Key, m t k r  than 
Loggerhead Reef or Southwest reef. The 
shipwreck dabbase contains four vessels that 
are btd losses on Loggerhead Key, two are 
reasonable possibilities. One of these Is a 
Cuban fishing smack lost In 1923, which can 
be discounted. The other is PKANCE 
ASHBYp a brig carrying coffee,honey arid 
bbacco, lost in I843 en route from Cuba to 



New York (Hambright nd:13). Original 
documents have not been located for this 
vessel. One inmnsisknq is that the location 
is listed as "Loggerhead Key (American 
Shoals). " American S h d s  is further east than 
Loggerhead Key. More historical research is 
necessary to determine the identity of 035. 
The best possibility would be the Loggerhead 
Lighthouse logs, which have yet to be located. 

Future Work 


This site should be thoroughly docu
mented, and a detailed metal detector 
perimeter survey should be done. High 
resolution magnetometry should locate other 
ferrous components indicating additional 
wreckage scatter and hull components. 
Trenching through the ballast pile would allow 
structure documentation and location of 
features, such as centerboard case or mast 
steps, that would allow a more complete site 
description. 

OTHER SITES AND FEATURES ON 

AND NEAR THE ISLANDS AND 


REEFS OF FORT JEFFERSON 

NATIONAL MONUMENT 


Anchorages 


The Dry Tortugas contain many good 
anchorages; none have been surveyed, even at 
the reconnaissance level. All anchorages are 
potentid archeological sites as a result of 
refuse dispsal from moored vessels. Some of 
the primary anchorages are: north of Fort 
Jefferson between White Shoal and Middle 
Ground; southwest of the fort; northeast of 
East Key; Pulaski Shoal; west of Loggerhead 
Key; Bird Key Harbor and perhaps North Key 
Harbor. 

Presence of historically interesting site 
scatter would be a function of water depth and 
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protection offered at each site. Some anchor-
ages were used by everyone, such as those 
south and north of the fort. Modern shrimpers 
and commercial fishermen often anchor at 
Pulaski, East Key and the west side of 
Loggerhead, and that has probably been the 
case for a very long time. Anchorages close 
to the fort, particularly on the north, were 
used by military vessels. Detailed examination 
and comparison of these principal anchorages 
should reflect long-term patterns of maritime 
behavior in the Dry Tortugas. 

Shir, Repair Sites 


The Tortugas have very likely been used 
for ship repair since earliest times. Repair 
sites, meenages and ballast dumps are 
undoubtedly to be located within the monu
ment's waters. Ebr example, Captain Leonard 
'hwes (1967) writing about early coasting in 
the Gulf of Mexico mentions taking a load of 
powder to Fort JeKerson and throwing ballast 
averboard mwes 1967:lOO). Captain Qwes 
also noted that: 'This little island, called 
Gorden [Garden] Key, afforded a splendid 
little harbor where our ships could put in and 
repair after a battle: .. they could put in there 
and heave out, caulk the bottoms, and copper 
them without lasing their posts (Tawes 
1967:101). 

Garden Kev 


Vhrious features have been documented 
on Garden Key. 'lko prominent features 
inside the parade ground were noted by N P S  
Maritime Historian Jim Delgado h 1988. 

Delgado found and sketched the 1825 
Garden Key Lighthouse brick foundations 
(Figure 12.1). He also located the light-
keeper's quarters foundations, and a slate slab 
believed to cover tihe grave of a lightkeeper's 
wifk (Delgado 1988:2). 



An anchor and gun tube have been placed 
on each side of the wooden bridge leading ‘cce 
the sally port, There Is no known provenience 
for these two unconserved ariifacls, and it is 
not: recorded when they were firsr displayed. 
Larry Nordby and Dan k n i h a n  docur~cnkd 
and drew these features in 1988 (Figures 12.2 
and 12.3). 

It is strongly recommended that these 
unconserved, deteriorating artifacts be 
removed from their prominent position at the 
entrance io Fort Jefferson and placed 
underwater, perhaps at the swimming bedch 
where they may became snorkeling aictrx
lions. Placement underwater would not 

conserve them, but would remove them from 
view as poor examples ~f an earliery 
rrninfomecl NPS approach to submerged 
ariifack Presently, there is nothing t~ 
distinguish these &ifacts at For&Jefferson 
from the many deteriorating anchors md gun 
tubes lmkd from historic shipwrecks that are 
on display up and down the Florida Keys, 

‘Ms gun tube (Figure 12.2), which may 
have come from 008 (Capt Cliff Green, 
prsorral commufiicaliurr) is nearly fitureless 
and in bad shape. Severe mrrcusion and 
spalling have obliterated details and e v a  
traces of Some fkatures. There are no 
markings on the tube or trunnions. Saying 

Figure iXIuhawing of 1825 Garden Key Lighthouse foundations in Fort Jefferson ymde 
grounds. Drawing by James;Delgada. 
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Figure 12.2. Gun tube at sally-port bridge. Drawing by Larry Nordby. 

much about a cast-iron gun tube,particularly 
one in poor shape, is a speculative, often 
subjective proposition. There are no clear 
diagnostic fatures and formulas for 
unmarked iron gun tubes for age and nation
ality. However, some observations and 
inferences will be offered, because of possible 
relevance to site 008. 

The first and second reinforces are 
discernible, the chase heavily damaged with 
cracks and exfoliation. The chase is tapered, 
and there is no sign of muzzle flare or 
reinforcing ring. Lack of muzzle flare is 
problematic, and it may indicate a damaged 
barrel, one that has seen serious erosion, or 
possibly a gun that w a s  cut. Guns with 
damage or casting faults were shortened and 
put in service as "cutts" mohimer 1983:l). 
It may be that the muzzle flare and astragal 
were removed along with the encrustation 
after the cannon was recovered, or they may 
have been blown off in service. 

The trunnions are low and 6 in in 
diameter, largely the result of cracking and 
swelling of the iron. 'Lkunnion diameter 

measurement on the sally-port gun is unreli
able, although if the gun were in good shape, 
it would have been diagnostic. From about 
1740 on, trunnions were about one caliber 
(borediameter) long and about one caliber in 
diameter and tapered until 1760, when they 
became straight (H. Peterson 1969:41). 

Overall length (gun length plus breech) is 
8 ft; gun length is 7 ft 6 in. Gun-tube length 
is normally taken from back of the rear 
reinforce to the muzzle, Distance from the 
reinforce rear to the cascabel end, is the 
breech; the two arc added for overall length 
(Roth 1989:193,196).Measured bore diameter 
is 2.5 in, which indicates a two- or three-
pounder (shoots a 2-3-lb ball). However, like 
the trunnions, the bore diameter measurement 
is unreliable because of deterioration. 
"Caliber" has a drml meaning. Currently it 
m a s  bore diamekr in inches; historically 
a second meaning indicated ratio of bore 
diameters to bore length. Thus a 4-in bore 
diameter gun with a bore length of 40 in 
would be a 10 caliber gun. If the sally-port 
gun has m assumed bore length of 6.8 ft 
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(81"), its caliber is 32 fir a diameter of 2-5, 
which is unlikly. The bore length w a s  not 
medsurd. 

Bog  (1970:266) gives a formula for 
calculating iron gun weight. Using Hogg's: 
formula, which often gives a heavier than 
actual weight (Hoyi 1986:36), andl assuming 
a bore length of 4.8 ft for the sally-pod gun, 
a weight of 2,694 pounds results;. Guns were 
mmsured in lung himdrdweight (cwt) of 110 
pounds. Thus, the a l ly-pr i  gur~is; 24 cwt. 

Trunnions are positioned low, at the 
barrel bottom below the bore of the sally-pori 
gun. There is a common notion that low 
truriniuris indiciik an old gun I Qiie commonly 
held sequence is that from 1476-1520 
trunnions were centered, then lowered to the 
barrel botbni in the early sixkcnth century, 
where they reinalnd until 1760 (actually 
1756, Hogg 197059) when Muller r$sd 
them back tu cenkr. 

Trunriiun placernent is often considered 
diagnostic, but It is not reliable. Huyi 
(19865-7; 57-59)> in one of the few gun 
studies that include trunnion lacation, asserts 
empirical data is currently Insufficient b 
confirm this (or any other) trunnion-lacailon 
pattern ,especially for other nationalities, One 
of Hoyt's points is that 1ViulIer's treatise w a s  
theoretical, and there was a delay in adopting 
changes he advwakd, The iirne of aduption 
of Mullerr'schanges have not been iied iwl the 
material recard. In i k t ,  it is not clear if 
Muller's dictums were universally adapted at 
all. Harold Peterson (1969:41), stiks that 
British guns kept their trunnions law until the 
nineteenth century (Hohirner 1983:17;Il'ucker 
1989:27). Hoyt nates that both high and low 
trunnions are documerrid fir reliably dated 
English cannon between 1776 and 1800 (Woyi 
1986:58)I 

The bare diameter mmsurerneni Is clearly 
not what it w a s  originally. Gun length and 
caliber are K I Q ~consistent with a two- or 
three-pounder. It is more likely that the bore 

has been diminished by expansion a d  
corrosion products and was originally larger, 
The 7 fc 4-in length is: indicative of at l a s t  
a six-pounder, which would have had a bore 
diameter 01 about 3"6 in, and produces a 
mare reasonable caliber of 22 far the sally-
port gun. Nine-pounders were also built with 
this length, auld would have had a bore 
diarneier d 4 2  in, giving a caliber of 19-20" 

Some alternative silly-port guri welght~ 
were calculated for bore diamekrs: appropri
ate for a six- or nine-pounder, which are 
more likely sixes for the xally-yurt gun, For 
a 3.6-in (a &pounder) diameter bore the 
weighc is Z,S9&lbs (23-24 cwt); f i r  a 4.2-in 
bore, which would indlmk a rrirre-pounder, 
the weight Is 2,531 Ibs: (23 LW~). The 
computed weight for a nine-pounder of 9 ft 
in length is 2,843 (25-24 cwt). 

About the only way b proceed is h 
examine available naml ordnance establish
ments. The nrosi easily accessible UP these Is 
British, although tk rs  is nothing identifying 
this as a British gun, Assuming the gun is 
British, a reasonable prwdure is b deter-
mine ~KIwhich set of ordnance establishments 
the gun conforms, with the set of variables 
of bore diameter arid weighk This may give 
some idea of manufaciure datee. Wohlmer 
(1983) has coinpiled British naval ordnance 
esiablishmcnts, arid this work was principally 
used for the following discussion. 

The X660-16&§orclrrances: indicate a 2-3-
in-bore gun would weigh less than 8UO lbs. 
A 3.5-in bore arid 2,590-pund tube weight 
is characteristic of a culverln, which have 
lengths between 9-9 1/2 ft (Hohimer 198335)
?'his establishment Is; likely too early for the 
ally-port gun. 

In 1703, esiablishrnerits indicate an 8-ft 
cannon wds a six-pounder and they varied 
from 6 ft 7 inches b 8 ft 7 in (Hohimer 
1983:7-8). In 1714, they were similar. Yn 
1736, John Annstrong, Surveyor of Ordnance 
tried b shndardke guns by defining ceriain 
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lengths for the manufacturers. Generally, 
these were lengths of twenty times bore 
diameter, although Peterson states Armstrong 
suggested a length of 23-27 calibers, which 
was criticized as too long (Peterson 1969: 
38,41). 

British gun tubes of 1740s were the 
general proportions for the wneUry. A 7 ft 6-
in or 8-ft tube could be a six-pounder (20-21 
cwt), or a nine-pounder of 24-26 cwt and 
4.2-inch bore (Hohimer 1983:12). In 1753, 
guns were lighter and shorter: a six-pounder 
was 7 fi long and 17 cwt and a nine-pounder 
was 8 ft 5 in of 23 cwt. In 1756, the Muller 
system proposed shorter guns, about 15 
calibers for naval service, but it is not clear 
when or if this was ever adopted eohirner 
1983:17). This system would have made both 
six- and nine-pounders 7 ft long. The 1764 
ordnances now a 7 ft 6 in and an 8-ft six-
pounder of 19-22 cwt. By 1780, six and 
nine-pounders were 6 ft 6 in to 7 ft long 
(Hohimer 1983:38), although longer barrels 
for these sizes were being produced until 
1800. 

The following table (from Hohimer 
1983:45-49) gives introduction dates for 
possible cannon of the sally-port gun dimen
sions between 1677-1800, anything less than 
a six-pounder would be shorter than the sally-
port gun: 

9 
LRnp;th.

8'0" 
L2at-g
1743 

Weight @NO
27 

9 7'6" 1753 24.2 
6 8'0" 1743 22 
6 7'6" - -

Hog (1970:276) gives a table for English 
ordnance for 1828. In the table, he gives 
specifications for a six-pounder having an 
overall length of 96.5 in (8 feet) and a 

weight of 23 cwt, which closely matches the 
sally-port gun.

BasEd on the rounded breech of the sally-
port gun, it may be early. Early breeches, 
prior to 1750, were domed (Peterson 1969: 
41). It is unknown how reliable this attribute 
is. 

In summary,the current literature is not 
sufficiently reliable regarding specific 
attributes to definitively date the sally-port 
gun. The gun's deteriorated condition has 
made bore diameter measurements inaccurate 
and speculative, with even the length 
questionable, all of which exacerbate the 
problem of identification. However, one thing 
can be noted: this tube is similar to ones on 
the Nine-Cannon Site (FOJE 008, see Chapter 
XIV).

An iron-stocked anchor (Figures 12.3 and 
12.4), now on the right side of the sally-port 
bridge, is more recognizable and in somewhat 
better shape than the gun tube. This anchor 
is also reported to be from FOJE 008, 
recovered by shrimpers in 1964 or 1965. The 
anchor is partially encrusted with marine 
growth, rusty and exfoliating. There is 
stud-link chain attached to the anchor ring, 
which is a shackle, with a m n d  shackle. 

The stock lenglh is 8 ft; shank length 8 
ft 6 in. The rounded arms are 3 ft long, and 
5 f t  9 in between palm tips. Palms are 1 3/4 
in thick and 1 ft 5 in x 1 ft 3 in. 

&& Weight && WeiPht 
1761 26.2 - -
1761 24.2 1800 26.2 
1761 22 1800 21.2 
1761 20.2 1800 20.1 

Based on the following attributes, the 
anchor is nineteenth century, likely mid-
century or later. Iron replaced dstocks for 
anchors less than 1,500lbs. in weight (British 
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Navy) early In the nineteenth centuryu 
Presence of a shackle instead of a circular ring 
Indicates a date after the first quarter nine
teenth century, Stud-link chain appeared after 
1814 (Hxlmd 1988:198). The rounded arms 
also indicate a nineknth century anchor; t h ig  
one is of the Rodger's or Admiralty pattern9 
most probably the latter 'basedl on pahi shape 
(Cotsd 1856:15-20). 

A midninetmnth century formula for 
estimating mchar weight gives a weight of 
about 7 cwt (7'70 1bs) (Qclupmdia ~fUseful 
Arts 1854:np.). This forinula gives m 
approximation that is increasingly light far 
large anchors, but it should be quite accurate 
for anchors of this size" The same source 

gives a rub-of-thumb fir merchant ships that 
indicates naval vessels would carry a bower 
anchor equivalent to about 1 cwt per gun. 

The Arrrericun Lloyd's Registry of 1862 
requires a best-bower anchor of 900 pounds 
f ir  a vessel i f  100 bns (Amerim Lloyd's 
1842xviii). Vessels over 300 tons were 
r e q u i d  to carry both stream and Mge 
anchors. If this mchor is a stream anchor, it 
could be fmm a vessel of 300 torrs; if a kedge, 
it could be fir a vessel of 1,4M3-2,ooO tons, 
if the vessel that lost it war; following Lioyd's 
spe~ifimtions~which set standard practice. 
This anchor Is probably from a vessel of either 
3OU b n s  or 1y500-2yU00tons. 
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Figure 12.4. Iron-stocked anchor at sally port, side view. Drawing by 
Larry Nordby and Daniel Lenihan. 

There are two other anchors of interest on 
the north coaldocks. Anchor 1 (Figure 12.5 
and 12.6) is another iron-stock anchor. This 
anchor has a 5 ft 7-in shank, with an iron ring 
instead of shackle. Arms are 2 ft in length, 3 
ft 5 in tip-b-tip- Palms 9 in x 11 The 
estimated weight is 2-5 cwt (275 1bs.h 
According to the 1862 Lloyd’s Registry, 

an anchor this size is only appropriate as a 
kedge for a Vessel o f 2 ~ - 3 0 0km-

Coaldock anchor number 2 is similar, but 
smaller than anchor 1. The shank is 4 ft 6 in; 
there is no stock. The palms are 7 in x 9 in; 

fi in I!stimaM weight is about 
1cwt(110 pounds), which would be about the 
correct size for a a g e  anchor for a 100-ton 
vessel (American Lloyd’s 1862:xviii). 



Figure IXL Anchor 1 
north coaling docks. Draw
ing by Larry Nordby and 
Daniel hn ihan .  
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Perimeter Surveys - I989 

A brief Garden Key perimeter survcy was 
conducted by Gould, Stoll and WLuipliy 011 

July 2.The objective w a s  to note density and 
type of visible material, and determine its 
relation to Fort Jefferson, if possible. Thc 
intent was to develop a methodology for 
systematic survey of Tortugas island perime
ters. 

Yset 


Reconnaissance survey was conducted 
with DPVs and scuba to a depth of 25 ft 
along the west channel edge from the main 
dock past the north coal docks (Stull 1989)
l'tris area wils chosen because historical 
documenhtion (Bearss 1983; Chapter VIU) 
indicated use of this area with some historical 
structures in the vicinity, particularly privies, 
that might produce heavy trash disposal. Few 
artifacts were observed; the bottom is 
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composed of fine calcitic mud that would 
bury most material. Still, systematic visual 
survey might prove productive, and this was 
included in planning for the 1990 field 
operations. 

1990 Perimeter Survey 


The amount of activity that has taken 
place since the 1840s gives the area surround
ing Garden Key a very high potential for 
historid material associated with fort 
construction and later activities. One objective 
for the 1990 fieldwork was to begin a 
systematic visual survey of Garden Key's 
perimeter. W o  results were expected: an 
assessment of arch.eological potential and 
development of a m n a b l e  methodology for 
conducting a systematic perimeter surveys of 
all the islands. In addition, the ongoing 
Garden Key perimeter survey provided a 
back-up site for divers when offshore 

Figurre 12.6. Anchor I, 
north coaling docks, side 
view, Drawing by Larry 
Nordby and Daniel Lenihan. 

sites could not be dived because of p r  
conditions. 

Methodobay. A three-sided rectangular 
border made of parachute cord formed the 
survey block. The block was placed so the 
two sides were perpendicular to shore with 
each end placed at the water's edge. The 
connecting line offshore was kept parallel to 
the shoreline. The ends and comers of the 
block were weightecl. The block was 28 rn 
square, with lanes marked every 4 m on the 
offshore line. Onshore, a tape measure was 
laid between block ends. 

The procedure was to place the weighted 
end of a second tape measure on the first 
mark on the offshore line from the left 
(facing shore), perpendicular to the block 
boundary line. A diver swam down each side 
surveying one side of the line starting from 
shore. Upon reaching the tape end, a pull 
signal was given to the shore-based recorder 
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k3~ure12w70Anchor 2, north coding dwks. The anchor is an 
iron-stmked typeybut ihe stock Is missing. Drawing by Larry 
Nordby and Daniel knihm. 

to move the tape to the 8 m mark while the 
diver moved the tape end to the next mark 
on the offshore black line. When the blwk 
coverage was complete, the block lines were 
flipped, left to right, the right end of the 
block becorning the left end of the adjoining 
block. 

Divers within the survey black kept notes 
on mylars that were marked with the block: 
number and tmi;ect lane numbers. Any 
inahrials were positioned by lane number, 
distance from offshore grid line and estimated 
distance (maximum of 2 m) left or right of 
the tmsect lane. Visibility was sufficient lo 
ensure complete coverage and accurate line 

placement. The first three blacks praduced 
little ;ai;slrsciate.d with Fort JeEerson. Some 
pieces of m airplane were lmakd, the 
remaining material was recent except for 
some bricksv Iksulb of the penmeter survey 
blcucks to the north ma1 dwh Is below. 
Meid detector survey is recommended for 
future surveys. 

A brief walking survey w a s  conducted by 
Mger Joe Hayes, KA.Qould, L. Sbll  and 
L. Murphy July 3, 1989. 
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Figwe 129. Perimeter survey area blaclis. Drawing by Scott Travis. 
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Figure 12.10. Grid area blocks, two north coaling docks. Drawing by Scott Travis. 
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Wigwe 12,111, North coaling docks survey area.Drawing by Scott Travis. 
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Principal sites on Loggerhead Key are the 
Coast Guard lighthouse, outbuildings and 
related features and remains of the Carnegie 
Institution research station. In addition, there 
is an antenna on the island's south end that 
apparently is a government listening post. 

The dominant features on the island's 
north end are related to the Cmegie 
Institution, which had a marine research 
station on the island from 1904 to about 
1944. This station was one of the premier 
marine research facilities in the US in the 
first half of this century.Numerous buildings 
and other features were built during the 
station's operation (Mayer 1910; see Chapter
IV). The institution had a small fleet (Mayer 
1910:401),including an engine-pawered craft. 
The institution made many notable Contribu
tions to marine biology, oceanography and 
geology, including producing the world's first 
underwater color photographs (kingley 
1927:56). Building foundations, probable 
cistern or holding tanks and scattered debris, 
including remnants of laboratory materials 
and glass were observed in 1989. This area 
should be surveyed and recorded in detail. 
Sites associated with the Carnegie Institution 
are likely National Register eligible. 

North of the Coast Guard station are 
some other features apparently not related to 
the Carnegie station, including a mound, 
dry-laid stone wall and grave. The single, 
isolated grave says: "Thomas Lehay Mass, 
Ord. Seaman US Navy, March 5, 1898" 
Beatss (1983:389) reports a seaman died of 
yellow fever while occupying the Bird Key 
hospital in 1898. Presence of the Spanish-
American War period grave is of interest 
because normal military practice would 
probably have been to return the body to Key 
West for burial. This seaman may have been 
buried on Luggerhead and not transported to 
the military cemetery because he was a 
yellow-fever victim, and there was wide-
spread faof an epidemic. 
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The island should be completely surveyed. 
lkrrestrial magnetometry would be appropri
ate for location of historid features; 
hwever, concentration of thick vegetation, 
especially sisal and prickly pear,would make 
it difficult (Murphy 1989a). 

There is a natural geological feature on 
Loggerhead Key that might be important for 
interpretive purposes. The most extensive 
beachrock in south Florida is found on 
Loggerhead Key, particUlarly the intertidal 
region on the northwest side, where it 
exceeds eight feet in thickness (Ginsburg 
1953:85-91). Beachrock thickness is result of 
long-term eustatic sea level changes. The 
principal mineral in this beachrock, which 
can be exposed for twenty feet offshore at 
low tide, is aragonite (Multer 1971:25). 
Interpretation of this h h r e  would give 
visitors an understanding of Dry Tortugas 
island and reef fomiation and change relative 
to ongoing climatic variables, which include 
global warming and sea level rise. 

HosPital Kev 

A terrestrial survey was done July 2, 
1989. Nothing notable was observed. A 
perimeter survey was also conducted by 
Gould, Stoll and Murphy. Survey objectives 
were to conduct a general reconnaissance to 
note relevant site ffomation processes and 
l m t e  cultural fahires on land and in the 
water. 

Hospital. Key, previously known as Sand 
Key, was the principal sand source for fort 
construction (Bearss 1983:42). The island had 
a ten-patient hospital from 1862-67 ('Manucy 
1938; 1943b399;W s s  1983:291). Graves 
of yellow fwer victims may alss have been 
on Sand Key (Manucy 1943:325). 

Another sumey objective was to resolve 
a historid question, if possible. B a n s  
(1983:224) states that in mid-April 1861 the 
fort engineer was directed to build sea-coast 
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Plates 12.118 m l r d  11M9, TWOmasonary black types located oifshore Hospihl Key, 1989, 

Top--LindaStoll examines an L-shaped black. Bottom--Richard Gould examines more numerous 

rectangular masonary blocks. NPS photos by Larry Murphy. 
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Plate 12.20. A large iron box located in 
1989, about a meter below the seabed in a 
gully on the northeast ,corner of Hospital 
Key. N P S  photo by Larry Murphy. 

including Sand Key and Bird Key. Bearss 
states: "a drawing of the sand battery being 
built ... on Bird Key [was sent]. A lunette-
shaped work, its principal face was nearly 
parallel to the northeast front of Fort Jeffer
son" (Bearss 1983:224 from May 25, 1861 
letter Morton to Totten). Bird Key w a s  the 
principal earthen fortiEcation; the problem is 
that it faces the southwest or west hce. The 
northeast face of the fort looks directly at 
Hospital Key. The question is whether any 
temporary fortifications were built on Sand 
(Hospital) Key. Resolution of this question 
depends on future survey on and around 
Hospital Key. 

The Hospital Key perimeter survey was 
productive. This key, which can serve as a 
representative model of Dry Tortugas mobile 
keys, has a mne lacking coral growth 
immediately offshore the island's perimeter. 
There were some algae and other soft growth 
in the clear zone, but not corals. At the clear 
zone's edge, normal reef growth occurred. 
Interpretation of this observation is that the 
clear zone represents the area within which 
the island sand moves. The seasonal island 
movement has been discussed in Chapter 11. 
Apparently, seasonal (and long-term) sand 

movement is sufficient to maintain an area 
free of coral bordering the key. Periodic 
burial kills coral growth in the clear zone. 
This clear zone is B biological signature of 
sand-key dynamics and reflects a formation 
process that would affect any cultural 
materials on the island. 

The survey team circled the key west to 
south using DPVs. Principal features were 
photographed. Off the east end of the island 
a concentration of Ferrous material,including 
railroad iron was located and designated a 
site (FOE034) discussed above. North of 
034, five blocks of mortared brick were 
found (Plate 12.18 and 12.19). Two types 
were noted, an "L" shaped block and 
rectangular blocks. These may be foundation 
blocks from the structure that gave the key 
its name. These blocks are the appropriate 
size for a small f m e  structure and were 
probably foundations for the 1862-1867 
hospital building. No features attributable to 
other structures, such as fortifications, were 
lOCated. 

The last feature of interest was located on 
the northeast corner of the key, where a gully 
had formed. The island was actively moving 
and covering up a large iron box, which was 
just visible about a meter below the sea 
bottom in the gully side plate 12.20). 
Identity and function of the box are unknown. 
There were also masonry blocks located in 
this gully. 

OTHER SITES 

In July 1989, Lucy Doyle and Pat Givens 
located a large, set anchor that had been seen 
by Givens nearly ten years earlier. When 
Givens first discovered it, the anchor had a 
large chain attached that was laid out straight 
along the bottom. If this is the same anchor 
that was seen by Givens earlier, the chain is 
now buried. 

This anchor is in 15 ft of water, embed
ded in sand and turtle grass, with one 3uke 
pointing straight up and the shank burid. It 
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is a large mchor; the accessible XM Is 52 in 
from the shank center to the: palm and. The 
fluke is 32 in long by 20 in across the base. 
Doyle arid Givens describe it as "very close 
[in appearance] b thhe anchor that sits at the 
entry way to the fort" (LDoyle 1989). The 
anchor location is vaguer "it is amaxing tol US 
that a ship this size w a s  In the arm {obvi
ously accidentally), because: it is very shallow 
(4-8ft) around it: 111  It is in the reef area 
north of Hospital Kky near the boundary of 
the Park." 

A ground survey July 3, 1989 produced 
no cultural materid other than modern trash, 
which was collected for disposal, A piximeter 
survey with snorkel and DPVs wds con
ducted, The key's perimeter c a n h i n d  much 
sand and eelgms,  little cultural material was 
observed. A rudder with zincs attached, 
probably from a modern shriny trawler, was 
located, and XI isolated pipe and a few pieces 
of coal were noted. Biological observations: 
I10 turtle nests were counted on the island 
and six lobster carapaces were -found in a pile 
offshore during the snorlcel survey. The 
lobsters had been illegally taken. 

Middle Kgv 

This, key was awash during survey 
opemtionr;July 3, 1989. a perimeter snorkel 
survey w a s  conducted with negative results. 
There is much mid cover and eel grass in 
the vicinity offshare, with reefs 'lol the 
southwest. 

Bird Mew 

The key w a s  awash In 1989, and KIQ 

wallring survey was done. A brief perimeter 
survey w a s  conducted by Gourd and Stsll 
July 4, 1989. Most cultural material f ~ u d  
seemed associated with the Bird Key Harbor 
Brick Wreck ( O B ) ,  Wreck scatter was 

observed more than 200 ft north ~f the main 
site" 

Bird Key9 like Hospital Key, had struc
tures built during Fort Jefferson's occupation.
A frame hospital w a s  built in 1861 (Bearss 
1983:225)I Apparently an earthwork w a s  built 
(karss 1983:224) and soldiers buried on this 
key in the 1860s (Harss 1983:258; O'D 
1869:2&4).A 30 ft x 34 ft hospital, an 8 ft 
x 14 ft kitchen and a 6 ft x 10 ft outhouse 
were begun in 1896, and completed in 1897 
with the construction of a boardwalk and 
landing, Nine wounded seamen who survived 
MAINE'S destruction in Havana harbor were 
treated on Bird Key (Bearss 1983:387-389). 
No trace of features related to these struc
tures or graves was kxakd. An Indication of 
what might be a founchtion and landing 
structure was observed from a Navy 
helicopter used for aerials during the Project 
SeaMark docurnerrhation of 003 in 1988 (Plate 
12,21). Additional survey is needed, with thhe 
addition of high-resolution remote sensing on 
land and undemter .  

,hnq Key 

No surface survey w a s  conducted; the 
island w closed because a�nesting terns. A 
brief ai3'shore survey of the southeast side 
was conducted July 4, 1989, with DPVs. The 
r e d  appeared healthy and vigorous. The area 
was very rocky with a long, shallow reef that 
drops to the 8 0 3  channel. The area would 
be a g d  possibility for wrecks of vessels 
enbring the channel from the southwest. No 
cultural materials were observed. Biological 
observation: Some twisted lobster carapaces 
were noled from illegal lobstering activity. 

Bush Key 

No survey was conducted of Bush Key 
because uf nesting kms, No offshoresurvey> 
other thharr along the channel, was conducted. 
Nothing was lwatd. 
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Plate 12.21. Aerial talcen during reconnaissance of Bird Key aboard a USN helicopter, 1988. 
The dark form to the left is the Bird Key Harbor Brick Wreck 029. Three other features are 
visible in very shallow water. The uppermost is a small linear feature (arrow),another feature 
is visible below it to the right. In the upper right corner is a larger quare feature, perhaps 
a foundation. me width of the main 029 scatter is about 16 feet.] USN photo by William 
Krumplernan n. 

243 


c 



CHAPTER Xlll 

Windjammer Site (F'OJE 003) 

Larry E. Murphy 

LOCATION 

The Wndjammer Site (FOJE 003) is 
lmted on Loggerhead Reef, south of 
Loggerhead Key, about 1,100yd southwest of 
the island's southern end. The wreck's 
position is marked by an exposed-wreck 
symbol on 1986 NOAA Chart 11438. 

Past Work 

The site was recorded May 23, 1971, 
during survey fieldwork (see Chapter X). The 
original recorder indicated it was a "wreck of 
[an] old iron steamer, reportedly Dutch." 
Wreckage was exposed above the water in 
about 15-20 ft depth, and was reported 
breaking up (Florida Underwater Archeologi
calResearch Section Site Record Card 1971). 
This site has been known by various names, 
including "Steel Wreck," "Dutch Wreck"and 
"French Wreck." It is currently listed on the 
Southeast Archeological Center Site Report 
form as "Sbel Wreck.I' No further fieldwork 
by archeologists is recorded for this site until 
1985. 

However, the site was used for biological 
research because of its dense fish population. 
In 1975 and 1976, ichthyological research 
compared "species/time random count tech
nique" fish observations on 003 for two years 
as part of the Tortugas Reef Atoll Continuing 
Transect Studies ('TRACIS), which was a 
joint program between National Park Service 
("S) and Harbor Branch Foundation, Inc. 
(Thompson and Schmidt 1977). This site was 
described then as: 

a steamer which grounded in the 
1920s. Wreckage is spread over 
several hundred square meters. Depth 
at French Weck is a uniform 6.7 
meters ... the wreck lies in a broad, 
flat, in-shore area of unikrm depth, 
with no areas of high profile coral 
growth near by. Xts fish huna is highly 
visible and concentrated in a relatively 
small area mornpson and Schmidt 
1m2a4,2871. 

These researchers recorded 134 different 
species on 003 in 1975 and 137in 1976. 

Fish observation research was also 
reported in an article Comparing reef fish 
populations between four Tortugas sites, 
including 003, and four John Pennekamp State 
Park populations. Tortugas sites showed less 
diversity than the Pennekamp sites, with the 
003 population similar to that of surrounding 
reefs (Jones and Thompson 1978). 

1985 Fieldwork 

This site was dived during a natural and 
culturalresources video documentation project 
by NPS Submerged Cultural Resources Unit 
(SCRU) members (see Chapter XI). The 
resulting project trip report included Lenihan 
and Murphy's site observations: 

The remains are of a metal-hulled 
sailing vessel with an estimated length 
of around 275-300 feet and an esti
mated beam of 35 feet. Indications 
such as the depth of floor frames, 
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thickness of metal and construction 
techniques p i n t  tom iron rather than 
a s k l  hull AH observed rigging 
was for square sails$ which may 
Indicate the vessel w a s  ship rigged 
instead of bark (definitely not barken
tine) rigged v I I  The vessel is an 
iron-hulled, shiprigged cargo vessel, 
perhaps British built. A guess an the 
date of construction would be the 
period 1880-1884 around 1800 or 
1900 tons * I  If it [the wreck] wcurrd 
before 1915, it w a s  probably in the 
Caribbean trade rather than the 
California trade [Lenihan 1985:3-5]. 

knihan'i; trip report also recommended 
that 003 be utiliad as a "firstcontact p i n t  f i r  
visiting spurt divers:I' 

The idea would be to provide a 
positive, educational visitor experience 
on a site that had a reasonably high 
carrying capacity. In the crrrikxt of this 
open-handed approach, a conservation 
message md a firm warning about 
mnoving artifacts from any historic 
sib in a national park could be easily 
inserted The site designated by 
Fischer as F O E  UW 003 .I warild be 
ideal f i r  these purposes It is close 
b the �art, easy b find ._.and rela
tively safe b dive The site is m 
attractive one, located in a beautiful 
enviranmenia't context, and is also a 
iiscinating study in marinearchitecture 
arid wreck-h-inatiun processes. The 
configuration of the wreck would lend 
itself to a low-key interpretive trail that 
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could be oriented to a plasticized 
underwater map ... Installation of a 
mooring buoy ... would minimize 
anchor damage to the wreck structure 
or associated coral... The inhrmation 
gleaned from a state-of-the-artmapping 
operation on the site could be adapted 
to such interpretive purposes with very 
little additional effort bn ihan  1985: 
8-91. 

1988 Fieldwork 

This project, basically a follow-up to 
Lenihan’s 1985 recommendation, took:place 
between March 12 and 29. This was a Project 
SeaMark cooperative venture with US Navy 
Mobile Diving and Salvage Unit (MDSU) 2, 
Detachment 506; N P S  archeologist Larry 
Nordby was field director. NPS 

Maritime Historian James Delgado also 
participated and made notes on wreck fatures 
(Delgado 1988). 

One important accomplishment of the 1988 
fieldwork was an iinventory of principal mral 
colonies growing a n  the wreck.The inventory 
was conducted by Richard Curry, resource 
specialist, Biscayiie National Park. This 
inventory provides a base line for future work 
and was utilized by a coral researcher in 1990 
(Maze1 1990). 

1989 Fieldwork 

This project was a short reconnaissance 
survey conducted by Larry Murphy and 
Richard Gould of Brown University. Dives 
were conducted to check particular features 
recorded in 1988. 

Hate 13.2. Aerial view during joint US Navy MDSU and N P S  SCIRU operations on 003. 
NPS vessel ACTIVA is to the right, USN vessel left. View is to the west. USN photo by 
William Krumpelman TI. 
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Figure l X l uCord colcvniesgrowing on 003. Example from Richard Curry biological inventory. 
Structure is Feature 3 area. Drawing by Richard Curry and h r y  Nsrdby, 

I990 Fieldwork 

The visitor inkrpretaEion map suggested by 
kn ihan  in 1985 was p r o d u d  and provided 
to visitors in l iby 1990 (see Chapter XI). 
Dehiled irrforrr.ration on midships hull, bow 
and stern structure and rigging dciails was 
collected by NPS personnel arid 19/darithe 
Archamlogical and Hisbricai Saciety(MAHS) 
volunteers. Drawings of’ specific features> 
including a hull cross-s~cIu~~,were produced 
and are presented ‘CPel~w. 

Vessel Historv 
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following details are from three Lloyd's lists 
(1876-77; 1894-95; 1902-03). 

AVANTI was built as KILLEAN by John 
Reid and Company, port Glasgow, for 
Mackinnon, Frew and Co. of Liverpool in 
1875. The iron-hulled, ship-rigged vessel's 
first survey in Clyde, Scotland February 2, 
1875 gave the following registered dimen
sions: length 261.4 ft, beam 39.3 ft, depth 
23.8 ft, for a net tonnage of 1768, gross 
tonnage of 1862 and under-deck tonnage of 
1676. The two-decked ship had a forecastle 
deck 42 ft 9 in long and a poop deck 43 ft 
long, The hull contained one bulkhead and 75 
tons of pemanent cement ballast. The ship 
was rated 100A1, with the broad A indicating 
iron construction. 

The Lloyd's rating indicates a first-rate 
ship. Early in the eighteenth century, Lloyd's 
of London established classification standards 
to evaluate vessels for insuranm purposes. 
Lloyd's classified its first iron vessel in 1838; 
in 1844, iron vessels were given letter 
designations. In 1854, a table of rules and 
scantlings was generated that specified grades 
of 6, 9 and 12 years. Later, the ratings 8UA, 
9OA and lOOA were used corresponding to the 
grades. 

Hull dimensions of KILLEAN give a 
length-to-beam ratio of 1 6 6 5 ;  a length-to-
depth ratio of 1:11and a beam-to-depth ratio 
of 1:1.65. The 1875 American Lloyd's (p. 
xxxi) for iron vessels gives a suggested line of 
immersion or load draft for a hull of KJLLE-
AN'S dimensions of 6 ft 11 1/2 in of free-
board, which would give a hull draft of about 
17 1/2 fi (5.3 m). 

No plans exist for this vessel. An inquiry 
about hull plans for KILLEAN was made to 
a maritime researcher in Glasgow, Scotlandby 
Richard Gould (Thomas 1990). Apparently, 
most Reid ship drawings vanished many years 
ago. Inquiries to the National Maritime 
Museum, Greenwich, England were also 
negative. 

KILLEAN was sold to the French 
company A.D. Bgrdes & Fils, renamed 
A " I N  and resurveyed at Dunkirk, Fmce 
in 1894. Dimensions were the same, with 
1,761 gross tonnage. The vessel was again 
top-rated at lOOA1, with the addition of the 
cross indicating it was built under supervision 
of a Surveyor to the Association. 

The final vessel survey was mnducted in 
Christiania in 190% when A"IN was 
bought by the Norwegian firm Acties Amti 
(C. Zemichow & 0.Gotaas) and renamed 
AVANTI. The dimerisions were the same, but 
with gross tonnage of 1,818 tons. AVANTI 
again was rated 100A1. 

The firm Antoine-Dominique Bordes et 
Fils, who owned this ship for about seven 
years, was one of the largest and best known 
companies employing sailing vessels world 
wide. Between 1890 and 1914, when ANTY>
NIN was owned by Bordes, the nitrate trade 
was one of the most profitable in the world 
(Allen 1978:71), and Bordes was one of the 
principal companies that supplied more than 
500,000 tons of nitrate fertilizer annually to 
European hmers. In 1900 this company 
owned about 40 large vessels, mostly 
employed in the Chilean nitrate trade. 
Although no supporting documentation exists 
at present, ANTONIN was probably employed 
in the nitrate trade when owned by the A.D. 
Bordes company. 

A.D. Bordes' ships were well known and 
respected as hst ships, well-fitted and 
beautiful. Each carried the distinctive Bordes 
color scheme of light gray hulls, white masts 
and black-and-white Jrom-pe l'oeil gunports, 
which made them look like men-of-war (Allen 
197832). In 1882, .Antonin, Antoine's son, 
joined the firm. In 1893, KILLEAN was 
purchased and named for him. ANTONIN 
sailed for Bordes until 1902 when it was 
replaced by a larger, more economical vessel, 
also named A N " .  The new ANIDNIN, 
more than 1,OOO tons larger than the older 
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vessel, wjls a steel fourmasted bark of 3,071 
gross totons, built by the French builder 
Chantiers de France of Dunkirk. The first 
AW1UNIW was a victim of the rapid growth 
in sailing vessels. At 1,&W gross tons, 
KILLEAN was a very large ship In the middle 
1870~~but by 1900, few vessels of this type 
were built smaller than 2,000 ions (Lubbock 
1929:VT:119), many like the new ANlQMN 
were 3 , O  tons. The larger vessels took 
advantages of economies of scale in a stifliy 
competitivebulk-tradetmnsprhtion business. 

Currently, little is known of Acties. 
Amt i ,  the Norwegian company that last 
owned this vessel as AVANTT. This may have 
been a small company owned by the partners 
& ~ C I ~ C ~ Q Wand Gotas. Apparently the aging 
vessel w a s  usedl as a tramp carrier seeking 
cargoes wherevcr available, and Pensamla w a s  
a g o d  place fir lumber cargo at this time. 

The Florida lumber industry had great 
deniand for transport vessels, In the last 
quarter of the nineteenth century., Florida 
lumber exprts increased five-fold. Key 
attribuks of this expansion included an influx 
of foreign, especially British, investment and 
redirection of lumber e x p i s  ta Europe and 
Latin America. Lumber accounted for 85 
percent of total shipments from Pensamla iir 
the 1880s (Thurston 1972212-214). Harbor 
improvements, espialilly the dredging of a 30-
ft deep channd, led to conthud growth of 
Penmcola and a quddrupling of expurls 
between 1895 and 1900, which made Pen=
cola the leading Florida port and the third 
largest Gulf port behind New Orlmrs and 
Mobile (Thurston 1972216). 

AVANT1 was &amaged and stranded east 
of the P A & T  Ittailroad Wharf in Penmcola 
during the October 28, 1906, hurricane 
(Pensacala Journal 1O/ZS/ 1906). The vessel 
casualty list from this hurricane indicakes 

Pensacola's trdde at the time, Of at l a s t  a 
dozen vessels damaged in this hurricane, only 
one was US registered. The others reflect a 
trade dominated by European companies: five 
Norwegian vessels., one each British, Portu
guese., Swedish md German and two Italiarr 
vessels were damaged (Tesrdr 1973: 162-168). 
It is unknown whether damage �ram this storm 
contributed to AVANTh loss three months 
later in the Dry Tbriugas. 

Nothirig is known about the Dry 'lirrlugas 
wreck event, The Loggerhead Lighthouse 
logs, which would be an imporhrit primary 
source, have not been lacahxi. 

Historical Cantext 

The 1r ~ n-hUI Id KILLEAN/AN'k'OWILN/ 
AV'NTI represents an important step in 
sailing ship evolution. During the nineteenth 
century, three-masted sailing ships of wood, 
hemp and manila, around 100 ft long, evolved 
into steel vessels more than 300 A long with 
four and five a h 1  mash with wire rigging* 
Few clippers of 1849 were larger than 500 
bns, but rapid expansion d International 
competition, pressed by repeal of the British 
Navigation Acts and the discovery of Califor
nia gold, created demand for larger, hskr 
ship. Ship sixe soon doubled and trebled. 

Experiments with iron construction began 
w l y .  GOLAILTH, an 1836 77-tan ketch, w a s  
the first I r ~ nvessel registered by Y,loyd*s 
RegistervThe first iron-hulled, full-rigged ship 
was IRONS1DESy built i838 in Liverpud 
(MacGregor 1984:148). 

Early vessels demanstrated iron hull 
viability. Iran turned O U ~b be a desirable hul'i 
construction material for commercial vessels, 
and It was rapidly employed, particularly in 
Great Britain; advantages ~f iron hulls were 
being touted by the 185Os, 
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Iron hulls could be built cheaper, had 
greater capacity than a d e n  vessel of the 
same dimensions, were more durable and had 
less upkeep WacGregor 1988:130-131).Early 
experimentsshowedriveted iron-hull construc
tion stronger than the best oak hulls (e.g., 
Fairbain 1865:9f). For a ship of 1,OOO tons, 
an iron ship, because of its thinner frames and 
sides, carried 7.5 percent more cargo than an 
oak hull and 21.46 percent more than a fir 
hull of the same registered dimensions. Each 
of these attributes contributed to higher profits 
and increased merchant interests in iron hulls. 

It was not until 1855 that Lloyd’s 
developed a set of rules for iron construction. 
In total output, the boom years for British iron 
construction were 1864, 1869 and 1875 
(MacGregor 1988:131-135). Steel use was 
growing and became widespread in the late 
1870s after development of the Siemens-
Martin steel production process. British 
wooden vessel construction all but ended in 
the 1870s. 

KILLEAN was built at the pinnacle of the 
British iron three-rnaster; more of these 
vessels were built in 1873 and 1874 than any 
other period. The iron four-master appeared 
in 1875, and shortly came to dominate newly 
constructed vessels. These later vessels 
developed the very full lines of the large 
carrier, little of the fine clipper lines, retained 
in some measure on earlier vessels, was in 
evidence (Lubbock 1929:VI:151-152). The 
builder, John k i d  and Company, built their 
first large iron vessel, a 1,OOO tonner, in 
1854, which was the only one they built that 
decade (MacGregor 1988:134). 

The year KLLEAN was built was a 
pivotal one for large sailing vessels. Steam 
was on the ascendancy, and vessels built after 
this time had more emphasis on capacity than 
speed. Ships after 1875 tended to be larger 
and lines more full than those before (Mac-
Gregor l988:258). 

Site Descrbtion 

The wreck is in two main wrechge fields. 
The bow portion, about 110 ft long excluding 
bowsprit, lays east-west and consists of bow, 
midships and foremast. The second field, 
about the Same length and laying north-south, 
is composed of midships, stern, mizzen and 
main-mast structures (Figure 13.2). 

This site description is in five parts: 
Feature 1 is the bow section to aft the 
foremast; Feature 2 is the midships area 
associated with the bow section and is the 
largest hull portion; Feature 3 is the midships 
section forward of the stem, which is Feature 
4 (Figure 13.2). The fifth part discusses the 
rigging except for the bowsprit and headgear, 
which is discussed as part of Feature 1. 

Feature 1 Area 

The main structural feature is the bow 
itself, which lies on the starboard side, port 
side up, with the port gunnel awash. 

Sufficientbow structure remains to give an 
impression of the ship’s hull form. The fine 
clipper-like bow indicates a vessel built with 
speed considered over carrying capacity, like 
many 1870s vessels. By the 1880s, carrying 
capacity tookprecedence and dominated large 
sailing ship design as steamers cut into the fast 
trades (Lubbock 1929:VI:245). AVANT1 
clearly retains some of the fine clipper lines 
of earlier vessels. 

The awash bow portion has diminished 
since the early 1970s, when the exposed 
portion was visible from a long way from the 
wreck at any tide level. The current portion 
exposed, only visible at low tide, is close to 
the bow, forward of the full-beam hull. The 
starboard gunwale is collapsed i n w d  
beginning about 55 ft from the bow. The port 
bow, the bulwark of which is awash at low 
tide, is intact for about 30 ft. The bulwarks of 
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Plate 13u3v AVANT1 bow section lmlcing forward, 1988. Main deck is, b the right with 
bowsprit heel visible. USN ghob by William Krumpdnran 1111. 

the collapsed piece were e~posdprior to its 
collapse. 

The undamaged stem lies above the sand; 
the bottom scours out wound the forehot. The 
bow area is inhct in the deep flaw area where 
the ship’sbeam narrows b meet the s’rernpst. 
The deep flours, which are ecluimlent b the 
deadwood area of a wooden ship, are very 
strong, forming a triangular structure 
reinforced by iron breast and d~ic -kaok  
plates, shell plates and deck beams. In an iron 
or steel vessel, bow and stern portiorrs are the 
strongest fkatures and tend b stay intact, 
unlike w d e n  hulls wherein bow and skrn 
construction is usually very weak md rarely 
survives a shipwreck, 

The stem is a solid iron forging. American 
Lloyd’s rules for 1875 required a 10 1/2 in-
wide x 3 in-thick stem and stern post. This 
probably varied little from specifications of 
Lloyd’s of London under which this skip was 
built. Breast hooks are 2 ll2 ft wide on the aft 
end 

The bowsprit is in place, though the timber 
jib-boarn, l i b  the waoderr bpmasLs, is gone, 
Outboard length of the bowsprit is 23 A 2 in 
b the end of the cap; its diameter is 2 it 
Yib-boom length for Clyde-built iron ships d 
ihe period was commonly 2.1 (Underhill 
l91?6:31)>indicating A’AWTJl’s jib-boom may 
originally have been about 45 ft long, for a 
total length of about 48 ft, It was not 



Plate 13.4. Bow of AVANTI, 1990. Diver is Randy Jonsson. N P S  photo by Larry Murphy. 

uncommon for olderjib-booms to be cut down 
in later use; it is unknown if this was done to 
AVANTI. The composite bowsprit/jib-boom 
w a s  replad by an iron or steel spike boom 
on most vessels built during the 1880s. 

Bolts for the jib-boom heel chock are 
visible; inner and outer jib-boom bands are in 
place. The inner jib stay attachment on the 
outer band collar is not discernible because of 
coral growth. Internal diameter of the outer 
band collar is 1 ft 7 in, which indicates the 
jib-braom diameter. The skve, or angle 
between bowsprit and waterline, is about 20 * ,  

Few headgear features are observable 
because of coral growth. There is a double 
link on the port side, behind the knighthead, 
probably for a forestay. Another feature, an 
eyebolt on the port side, may be for an upper 
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forestay, There are some stay mounts in place 
just aft the jib-boom heel bolts. Bobstays, 
bowsprit shrouds and martingale stays are 
missing, Most of these were chain or solid bar 
and would be expected to survive, even if 
encrusted. Their complete absence indicates 
postdepositional removal. A labelled drawing 
of a contempomy vessel's headgear is 
presented for comparison in Figure 13.3. 
Many bowsprit internal spar bedding 

features remain intact. The bowsprit projects 
through the forward bulkhead of the forecastle 
(housing length 18 ft) and is riveted directly 
to 6-in-wide main deck beams on 4-ftcenters. 
Atop the deck beams is a fiat web plate 4-ft 
10-inathwartship and 4 ft 6 in long to which 
a 1-in-thick, 8-in-wide cap 3 ft from the aft 
end of the bowsprit is riveted. The bowsprit 



1. Fore topmast stay 
2.Fore topmast stay mil shy 
3, Xnmr jib stay 
4. Out jib stay 
5.  Fore bp-gallant stay 
6 .  Flying jib stay 
7. Fore royd stay (probable) 
8. Flyingjib guy 

9,10. Jib guys 
Id , 12,13. Mariingale stay chains 
14, Mariingale 
15, Bobstay 
L6,17. Martingale backstays 
18, Bowspi-it shroud chains 
19. Jib guy chainplates 
20. Fore stay and fore stay =;ail 

Figure 133,  Headgear for a vessel comparable to KILLEAW. 

aft end is split and flattened, “U-ahapd” 
rather than tubularwThe edges art: flanged and 
riveted b the web plate. The bowsprit s k e w  
d s e s  the bowsprit 1 ft 8 In above the forward 
end of the athckment plak, curngerrsakd by 
two iron wedges placed beneath the bowsprit. 

Bow structure consists or’ 1 l/2-in-thiclc7 
12-in-wide longitudinal tie plates. ‘ h o  of 
these plates run dong each side of the bow
sprit. Along the hull side is the deck stringer 
to which main deck beams are attached. The 

deck h w k  f ir  the main deck is in place. Atop 
md along the oiikr hull edge is the waterway 
and margin planks, Deck b r m s  are on 4 . 4  
centers. 

There 1s a 2 I/Z-in-diamekr pipe on the 
inner hull plates on the port side of the bow, 
which cauldl be the crew’s head soil-pipe. 

The chain locker would have been in this 
area. A chain pile w a s  observed leading b the 
starboard bit& anla likely indicates the chain 
locker locatiion, Chain pipes were not located. 



These would have fed anchor chain through 
the ’tween deck area from the main deck, 
where the windlass was mounted, down to the 
chain locker. Chain locker bulkheads are 
missing, and chain has spilled into the 
forepeak. Indications of a collision bulkhead 
were expected in this area, but none was 
located. A single bulkhead is indicated on the 
ship’s registry; its location is unknown, but 
most likely was in the bow forward of the 
windIass. 

A 42-17 9-in-long forecastle is specified h 
the original registry. The forecastle would 
have contained crew’s accommodations and 
below-deck storage. This deck would have 
extended from the bow to forward of the fore 
hatch, which is still attached to main deck 
beams. 

Few fore-deck gear fkatures are visible. 
Nothing related to the catheads and anchor 

stowage was observed. This may be the result 
of salvage activities. Both bow chucks are 
present and in place. Some vertical bolts 
forward of the chocks were probably to anchor 
wooden deck and bow rails. 

The top of a windlass pawl rim can be 
observed below the mangled hull plates 
forward of the foremast and fore-hatch 
warning. The windlass appears to have been 
forced sternward. Normally, windlass and 
capstan, which were connected by the capstan 
drive shaft, would have been further forward, 
likely within 25-30 ft of the stem. It could not 
be determined if the windlass was properly 
rigged or not. 

The anchor and cable are some of the most 
interesting site features, and they provide stark 
evidence of wreck events. The starboard 
anchor is set, and about 55 ft of stud-link 
anchor chain are laid out straight to the 

Plate 13.5, Bowsprit internal bedding, view looking upward, 1988. Unidentified US Navy diver 
in foreground. W S  photo by Larry Nordby. 
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starboard hawse p ip .  The anchor cable has 
been brought out of the �orecastle area, 
wrapped around a circular fitting and then 
around the starboard bit&, which are still 
mounted on a 3O-ft smti.on: of margin plate 
separated from the hull. It appears that the 
vessel was in dire strdits when wr%kd3 
Indicated by the missing port anchor, The only 
reason for bringing the archor chain out of the 
forecastle and wrapping around the bit& Is as 
a last ditch effort b mure the vessel. 
Apparently, there w a s  no confidence the 
windlass would hold the ship, or there shp ly  
w a s  not time to run the cable slack from the 
anchor with the windlass. 

The 3-ft 2-in-long, 2 ft 2 1/2-in-diarneter 
forward capshr has broken from the farecastle 
deck and is lyirrg un the inside starboard hull. 
The cqxdan is a double-purchase type (there 
are two rows of capstan-bar holes) in bands 4 
in wide; the mounting casting is 6 In thick. No 
pawls were observed, The capshn platey 
typically of brass and engraved with ship's 
particulars, has been removed. C a p s h  
mounting bolts are of wrious lengths, 
indicating it was probably iarrr out during the 
wreck event, The capstan was connectedto the 
windlass by a shaft leading up from the 
windlass a i d  turned with a worm g e x  The 
capstan drive shaft, or spindle, is 'broken. 
Capstan and windlass were operable by hand, 
lack of steam pips  Indicates they were not 
stearn driven. 

rl'llecoaming for the maindeck fore hatch, 
still square arid connected tomain deck beams 
and half barns, is about 10 ft forward of the 
foremast. A small ferrous drum lies inside the 
coaming. No deck planking remains, although 

iron deck 'barns and margin plaks are 
present, It is unknown whether the lower deck 
('tween deck) had planlung, 

!Midships VVreckacrC: Field 

Feature 2 Area 

A cross section, Figure 13.4, developed 
from .various wreck pok-tkms wils cumyi'id 
from data gatherd by Jim Delgado and Larry 
Nordby in 1986 and WdAW personnel Itichard 
Knudmn arid Arun Vohm in 1990, The hull 
had a box keelson, side keelson with inkrcos
td plates, bilge keelson, two stringers below 
the lower deck and one in the 'tween declcs 
area. The side and bilge keelsons and stringers 
are camprrsed of two angles, and all but the 
upper hold stringer have a veriical plate 
between them. The frames are x-bar conshuc
tion and on 2-fi mrikrs, The cross sation is 
not c~mplek;some additional conshuctiorr 
details, primarily on the floors a d  barns, are 
needed. 

The box keelson w a s  common during the 
period, but later replaced by other forms more 
resembling vertical girders. B o x - k l construc
tion was with four separate flat phks, the two 
larger horimnhl. Two vertical plates were 
riveted to 3 U2-h angle irons in each corner, 
which were attached b the upper and lower 
plates. The problem with box lwlsons w a s  
that although strong, it was irnpssible b 
determine Interior corrosion anddeterioration, 

No sign of a bilge pump was ubservd. 
The pump would have b ~ nlmaterljust aft the 
main mast, in the area of mast severe hull 
damage. Pump parh may have been cal1wt.d 
by recent divers. 
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Figure 13.4. Compiled midships hull cross section. 
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Plate 13,6. b x  keelson (left) and frames, 1989, WYS photo by Richard Gould. 

There are hull-side portions containing 
foremast chainrnplak-rr. The chainplaks were 
attached inside the bulwarlis to shell plates 
extended up the bulwarks fir that purpose. 
The chainplates were flat on the rawer end, b 
allow riveting ta the bulwarks. The chainplate 
body is round, and the uppcr ~ r h ncorre
sponding to w d e n  deadeyes, is- a flat shack& 
that w a s  attached b the shrouds and backstays. 

The hull puriion containing chainplaks has 
been broken from the hull and is laying on a 
piece of outer hull. Starboard hull pdoos; are 
beneath the mast, which indicate they must 
have collapsed inward before the rnast fell. 

Sonre intact portholes, dogged shut, lie 
beneath the foremast, The closed deadlights 
Indicate the ship had been secured for heavy 
weather prior ihp wrecking. 

h r b of skarn-driven machinery pieces are 
on site. A double-riveted pressure vessel 4 ft 
5 in lung and ]I ft 6 in diameter is located in 
the area, The darned ends are ‘bolted together.
A second piece lying to the southeast has a 7-
in hole and priisns of what appear lo be a 
handle an it. A machinery plan view is: Figure 
1 3 5 ”  This machinery is the engine from a 
steam-powered cargo winch apparentlyhoused 
in the midships deck house. 
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Figure EL& AVANT1 steam machinery. Probably from a carp winch. Drawing by Jackie 
Kmning and Pam Krirn, 
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Feature 3 Area 

This is the midships hull aft of Feature 2. 
Most of the port hull side from bilge to 
bulwark is present. This hull portion, which 
contains the boat davits, would have been just 
forward of the poop deck. Just aft the intact 
boat davit is a mooring fairlead through the 
bulwarks, which was just above the main deck 
level. 

A portion of the box keelson is visible 
above the sand. This area is usually buried, 
which has preserved the pine or fir wooden 
hold ceiling. In some areas the keelson has 
vertical flanges, which were probably for 
securing hold stanchions. Some hold stan
chions lie offthe keelson’s port side. 

Just west of the centerline keelson in this 
area is the riveted iron fresh-water tank. The 
tank was single riveted every two inches and 
contained internal cross bracing. The fresh-
water tank would have been in the hold and 
accessible through a hand-operated pump on 
the main deck. This tank, 7 ft x 12 ft x 5 ft, 
would hold about 3,000 gallons. 

A section of deck margin plates, beams 
and diagonals lies on starboard hull side to the 
west and toward the main mast. Main mast 
chainplates are visible. A cargo-winch 
warping-hub associated with the steam 
machinery in Feature 2 was also located in 
this area (plate 13.8). 

Plate 13.8. Warping hub laying on hull side. Chainplates can be seen to the left. N P S  photo 
by Larry Nordby. 
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The forwclrd-mostf i ture  is a 24-ft portion 
of port hull that has fallen inward. This hull 
side extends from the rail to the bilge and is 
35 ft wide and contains kn hullstrakes. ‘l’wo 
4-in-wide rubrails are at the gunwale and 
above the upper port holes. This line of port 
holes would have been in the pop,  the lower 
(to the a s 1  on the dmwing) would have been 
the ’tween decks area. All portholes and 
deadlights (port lids) have been removed. This 
hull section is, just forward of the deep-flmrs 
section of the stern. 

The deepfloor stern section is Intact laying 
on its starboard side with the p r t  hull side 
above the botbrn. The stern has separated 

below the counter. The hansom and poop deck 
have been torn An iron-hull stern, unlike 
a wooden hull, Is very strong because of the 
triangular s u p p r ~members, in this case 2-ft 
x 1 4  crutches. Iron and steel hull sterns and 
bows tend to remain intact and offer g o d  
opyortiinity for examination of hull cunstruc
tion technique details;. 

The stern post Is intact, Gudgeon straps 
are present, but the gudgeons are sheared offy 
likely during the wreck when the rudder was 
unshipped. 

The unbalanced rudder is present with the 
bot~111uf the rudder lying to gold, indicating 
the stera moved tu starboard during or 
sometime after the wreck, The rudder p s i  I s  
12 fi long, Rudder gintles aye visible; the 

Plate 133, Jim Bradford documenting stern sectiorr, 1990, The rudder post and tiller can be 
seen above him b the right. NPS photo by Michael Eng. 
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trunk, stuffing box and tiller are in place. No 
other remains of the steering gear could be 
located, another indication of salvage. 

Stern bulwarks in the area of the p o p  
were very rounded and turned inward in a 
"half-round" shape. The mizzenmast chain-
plates, unlike those of the other masts, were 
outside the hull to separate the shrouds from 
the mast as widely as possible, for maximum 
strength in an area of diminished hull width. 

Masts and Rigging 

A V A m  was ship-rig4 with three 
masts, and all three lower masts are on site. 
'In 1873 and 1874, eleven large vessels were 
dismasted in a twelve-month period and an 
investigation was conducted by the British 
government. Results of this investigation, 
which found one of the problems to be 
overmasting, included reductions of yard 
length and mast height, eventually led to the 
development of the four-masted ship in 1875 
(MacGregor 1984:188). Dimensions of yards 
and masts of AVANTI reflect these changes. 

Standing rigging was wire-rope. Wire-rope 
rigging was an important advancement in 
maritime technology appearing in the 1830s 
and 1840s, first appearing on British vessels. 
Wire-rope rigging added great strength to 
standing rigging for its size--comparabIe 
tensile strength wire rope was one quarter of 
the diameter of hemp rope of the same 
strength (Wallace 1856:192; Macgregor 
1984:150-1). Wire rope reduced top-hamper 
weight, which lowered hull center-of-gmvity 
and allowed taller masts capable of carrying 
enormous expanses of Sail. Smaller diameter 
wire rope reduced wind resistance, and its 
durability reduced costs. 

Standing rigging utilized wire rope and 
turnbuckles, called rigging screws, which were 
inside the bulwks. Rigging screws first 
appeared in 1836, but were little used until the 
large iron Sailing vessels of the 1870s 

(MacGregor 1984:189). Foremast and main 
mast chainplates were in the bulwark interior, 
while those for the mizzenmast were outside. 

Cheekplates are on each mast. Cheeks are 
triangular h n  plates at the mast top that 
support the trestletrees. Upper and lower 
futtock bands are in place. Topmast shrouds 
were attached to these bands. There is little 
else left of the lower mast tops, which must 
have been of wood.Topmasts and topgallant 
masts, which the ship undoubtedly had, were 
timber, and no remnants have been located on 
site. The ship carried single main courses with 
double topsails. Topsails were split into upper 
and lower sails beginning in the 1850s 
(Greenhill 1980:28) and soon became standard 
rig on larger vessels. The division of b p d s  
made sails easier to handle, which allowed 
smaller crews and lower costs. One drawback 
to the split topsail was the addition of another 
yard's weight to the tophamper.

Currently, it is unknown if AVANTI 
carried double top-gallant sails. This may be 
determined from vessel photographs or from 
detailed site examination and test excavation 
that could locate buried rigging elements. 

The mastsappear to be of iron, rather than 
steel, b a d  on shell-plate thickness. Conse
quently,probably they are original. Steel spars 
were in use at least since 1863 (Anderson and 
Anderson 1947:194) and preferable to iron for 
masts and yards because of lighter weight. It 
is interesting that if the masts and yards are 
indeed iron, they were not replaced sometime 
during the ship's life with steel. 

Masts are strengthened by three internal 
angle-iron bracings with three 4 1/2-in x 1-in 
arms protruding into the mast's interior. The 
bracing indicates construction from three 
plates, each bent to about 120' ,although this 
has not been verified. Overlapping plates are 
joined by double-row rivets along vertical 
joints that also secure internal angle-iron 
stiffeners. Rivets are 4 in apart, rows 2 in 
apart. Masts have 1-ft-widebands about every 
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10 fty which cover horizontal-butt lwations. 
Spider bands, which provide lashing points for 
running rigging and normally are about 4 5-'t 
above the weather and main deck, were nat 
observed. 

The yards appear b be constructed without 
internal bmcing. Typically, there are 3-, 4-
and 6-in-wide bands shrunk around the yard. 
Four-inch yard bands attach the yard b the 
lower truss and upper crane, Three-inch irons 
are spaced variably dong the yards. Yads 
ends were probably plugged with wmd, which 
Is now gone, 

The farenlast is 60 W long and 22 In in 
diameter. The upper topmast haop is 18 in In 
diameter, Cheeks are attached. The trestle-tree 

is uf 5 1/2-in-thhick stock arid 2 ft 2 in and 1 
ft 9 in in internal dimension, which would be 
the dimensions of the t~prnasiheel. The 
foremast stump appears to be stepped, the 
upper portion apparently breaking below deck 
afkr the hull reached its present location. 

Both the lower and lower t ~ p dyards are 
attached and rigged. These yards are heavily 
encrustd, md it is difficult to discern mast 
construction details. The 69 1/2-ft-lower fore 
topsail yard is 18 In in diameter in the ceriter 
and tapers t~ $-in-diamekr ends, The 84-fmt 
lower yard is 20 In in diameter and hpers fa 
10 in In diameter. Both yards are attached and 
riggedyincluding the chain ding on the lower 
ydrd. h t h  yards have h k c t  jaclatays, which 

Hate 1 U 0 ,  'ibp of foremast looking west, The circular band is the magt top that suppried the 
wouden topmast. The mast is laying on the lower yard, the lower bpmil ydrd Is to the right. 
USN photo by William Krurnpelnrm 11. 
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Plate 13.11. Pile of wire-rope shrouds near foremast, 1988. NPS photo by Larry Nordby. 

held the sails. Jackstays are set up on small 
iron stanchions atop the yard, unlike earlier 
practice when sails were bent to the lower 
yard edge. 

A pile of hemp-core wire rope shrouds lies 
south of the mast near the foremast cheeks 
(Plate 13.11). The rope is heavily encrusted. 

Thetotalmain mast length is 76 ft. Shroud 
loops still remain on the mast above the 
cheeks. Main lower yard is 79 ft 6 in. Internal 
diameters were not measurable because of 
coral growth. Like the foremast, the truss and 
chain sling are present. Sheet blocks are 
present. Sheet blmks, which are in pairs @art 
and starboard), are attached to the crane band 
in the yard’s center. The chain sling is 
attached to the upper chain band. 
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The main lower topsail yard is 70 ft in 
length and 7 in diameter at the end. The yard 
has 40 bands observable, most 3 in wide. 

The mizzenmast is present near its 
appropriate position in the stern. The mast is 
partially buried within the stern structure and 
an accurate length was not obtained.The mast 
has partially broken open. 

No indication of boom and gaff, apparently 
wood, were located. A pile of hoops was 
located, and these are most likely spanker sail 
hoops. 

The crossjack yard, which is the lowest on 
the mizzenmast, is under the stern. The 
mizzen lower topsail p r d  is laying off the 
starboard stern. 



Conslrrrction Siimmarv 

The vessel is an iron-hulled sailing ship 
drama .ically representative of the height ~f 
British iron-hulled hip  building in the last 
quark” of the fiineteenth century. Hull 
constriction is on the longitudinal framing 
system. Inner-oukr hull strakes, 36 in wide, 
are butt-plated and chain riveted. Butt plates 
are 1 in x 3 fi 4 in and have four rivets per 
row, typically 13 rows. Chain riveting, where 
rivets are in a line perpendicular b thhe joint, 
was iwognlzed as the strongest method 
availatde to connect hull plates and proximates 
the strength of the hull plates thenrselver; 
(l?airb4h1865145). Rivet holes were punched 
by Mat steel punches. Hull rivets are 1 1/2 in 
dlarne er a id  placed every 4-6 in. Lacation of 
collision bullhead has not been established. 

A\AHTI had a mised forecastle and p p ,  
The main deck was completee.The crew’s head 
may have been un the port side forward, ids 
presence of a pipe indicates. There was a 
lower or ’tween deck that may have been 
decked, although this has not been confirmed 
archechgicdly. The hold floor had at least 
partial ceiling, probably of fir or pine, 

More detailed site dmurnentation needs to 
be dare h establish main and ’tween deck 
layout in the absence of construction plans. 
There was likely a chart house on the poop, 
along with steering gear and binnacle, but no 
trace (I� these has been lucited, A midships 
deckhouse Is indicated by stearn machinery, 
which would have been used for cargo 
handli ng and therefore logically located 
amidships. Rails, pumps, deck fittings, cabin 
bulkkrads, running rigging, mils, boats, 
hatcht s, ladders, skylights and other fixtures 
are zbsent. Mast portholes have been 
removxi 

Because of iron’s rei;iskum to corrosion, 
much greater than skelk, the vessel remains 
In rerriarhbly good shape The high level of 
preservation of this site shouki allow it 

remain an excellent example of the pinnacle 
of British iron shipbuilding traditions for 
�&re students of marine architecture for a 
very long time. 

Thee is sufficient material evidence 
present to develop a probable wreck event 
sequence in absence of historical dwumenh
tion-

It is known that AVANT1 was outbound 
for Montevideo, md consequently headed 
south when stranded on Loggerhead Key 1Yeef, 
on a p r t ion  af thhe reef that juts to the 
southeast. The wreck lies more than 1,OOO yd 
within We 3 0 3  contour and 100 yd within the 
1 8 - 4  contour of NOAA Chart 11438. 
AVANa’T likely came in from the north
norhast driven by a strang northwest wind. 
High winds, particularly from the north, 
frequently occur in January and February. 

The site Is in 18-21ft of water; the ship 
carrying a. full cargo had up to a 17 1/2-�t 
draft, based on recommended irnmersiun level 
In the 1875 American Lloyd’s: rules, The 
vessel was carrying lumber., so it Is unlikely 
that it was at its deepest load line, even with 
a deck load, This indicates the vessel was 
probably in distress before stranding and may 
have been taking on mkr that increased its 
draft, 

Indications are that the ship wrecked in a 
storm. Absence of thhe port anchor may mean 
the vessel dropped it farther offshore In an 
eEort to stop its progress bward the reef. This 
demonstrates that the crew aboard knew where 
they were arid were attemptkg to avoid the 
Ybrtugas reefs. That the anchor is missing 
supports the assumption that the ship was, in 
distress, probably taking on water, and w a s  
for that reason unable to rely on sailing away 
from the islands, 

AVANT1 struck the reef broadside to the 
waves. When grounded or shortly before, the 
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starboard anchor was dropped, which is a 
common practice to secure the ship in the 
shallows and prevent it from slipping off into 
deep water and sinking. 

The ship began to break up, apparently 
somewhere along the main hatch area, which 
would have been just forward of the main 
mast. The hull, buffetedfrom the north-north-
west by waves strengthened after maximum 
fetch of the width of the Gulf of Mexico, 
began to split apart.The vessel moved easterly 
enough to set the anchor, which began to tilt 
the hull to starboard, deck to the waves. The 
mizzen mast fell, then the stern post came to 
rest nearly atop it. The forward 125 ft of hull, 
buoyed somewhat by its lumber cargo, pivoted 
on the starboard anchor, which is pulled 
straight, until the hull was perpendicular to the 
waves, which were from the north-northwest 
as indicated by the forward hull position 
(Feature 1 and 2). 

Proximity of foremast to mast stump is 
evidence the foremast remained upright until 
sometime after the hull came to rest in its 
present location. Presenceof shrouds supports 
this sequence. The hull-side section mange
ment in this area is complex-there are five 
layers of hull structure in some places. Both 
hull portions containing chainplatesin Feature 
2 are separated and inboard up, lying atop hull 
sections that are outboard side up. These 
pieces would have had to fall inward alter
nately. The mast lies atop what is likely 
starboard hull, evidencethat the hull collapsed 
prior to the mast filling. This a p p s  to have 
been the result of the initial wreck event and 
subsequent storms, some with heavy waves 
from the west. The mast stood for some time 
as the hull sides caved i n w d .  

The stern appears to have been forced at 
some time in an opposite direction (westerly) 
about 15 ft after being separated from the hull 
bottom. The hull side containing the boat 
davits and lying inboard side up would have 
been lined up with the forward edge of the 

hull side lying outboard side up atop the stern, 
which seems to be about 15 ft east of the 
intact stem section. The centerline keelson 
does not line up with the stern centerline, 
again offset about 15 ft. The westward shift 
of the stern may have been during the wreck 
event, but sometime after the crossjack yard 
separated from the mizzenmast. The rudder 
heel position probably indicates the original 
place the stern came to rest during the initial 
wreck event. The rudder heel is typically the 
deepest hull portion. The rudder stock seems 
to have been bent to port from a westerly 
(starboard) shift of the intact stern section. It 
is this shift that broke the counter and 
transom. 

Later storm effects are evidenced in the 
wreck.The large port hull portion near the 
bow in Feature 1 that was once awash, 
definitely collapsed since 1971. The port hull 
side near the stern lying outboard side up with 
portholes shown in the site map, appears to 
have been postdepositional, and would have 
had to have Mlen after the hull side containing 
the boat davits collapsed outward. 

Cultural effects are also notable. Most 
portable artifacts are missing from the site. 
Extent of immediate salvage operations are 
unknown, but may have been extensive. 
Wreckers were still operating in the area in 
1907, and AVANTI would have been easily 
accessible as soon as the storm that wrecked 
the ship subsided. The steam machinery may 
represent some salvage activities. Machinery 
pieces horn the same winch are more than 200 
ft apart. The warping head in Feature 3 and 
machinery of Feature 2 are certainly 
associated. The winch could have been broken 
up and separated during the wreck event, or 
these pieces may have been discarded in these 
locations by salvors. Theonly thing supporting 
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salvage is that the rest of the machinery is 
missing from the site 

The Windjammer Sik is significant and 
certainly eligible for the National Register of 
Historic Places at a national level of signifi
cance. The wreck has high site integrity and 
is a rare representative d the class of 
British-built iron-hulled three-masred ships 
built at the pinnacle Q� this type vessel 
production by a major iron shipbuilder, John 
b i d ;  designer is unknown. 

The historic function was water-related 
general cargo tmsportation. Wherr lost, the 
vessel w a s  employed in the Florida-Caribbm 
luniber industry at the turn of the twentieth 
century. The period of significance Is 
1875-1907; significant dates are 1875 and 
1901-1907when it was apparently involved in 
transporting Florida lumber In the Caribbean 
trade. Areas sf  significance are Archeolrs
gy/Hishric non-Aboriginal; Commerce; 
Maritime History; ‘Ihsportation, National 
Historic Landmark thematic associations are: 
XIM4 Timber and Lumber; XIID1 Export and 
rmport; w r r r  m ~ p - w i o n .  

Major vessel significance derives from 
potential b yield information on late nine

teenth century Iron-ship construction hxh
niques and prztices during the p k  of the 
transition from wuud to modern steel ship 
construction. Iron construction w a s  a short-
lived answer to problems of increasing sailing 
vessel size and eficiency during the beginning 
of intense competition with steam for foreign 
markt transportation domination. Few iron 
vessels of this once typical? now me9type 
rewain, and few complete plans are available 
fir comparative study*Archeological questions 
regarding vafimcesbetween plans and as-built 
pmctice, and revisions made during the course 
of a vessel’s life7must rely an examination d 
remaining exanrples of this technology. 
kstoored museum vessels itre ~ f k ngood for 
comparative studyr,but some have been altered 
considerably from as-built configuration. Few 
vessels remain due to the salvage value o�limn 
hulls, Only two known shipwrecks of this type 
are currently available in the united states for 
comparative study, both within National Park 
Service waters: AVANT1 and GOLDEN-
HORN In Channel Islands National Seashore. 

Norman Brcvuwer (1985) has compiled a 
list of historic ships world-wide, useful for 
determining possible comparisons and for 
study of specific vessel types. Following is a 
list of iron-hull Britieh-buiU vessels compa
able ia P0.m 003.  

‘lhblle 13.1 Known large British iron-hull d i n g  vessels world-wide (Hrouwer 1985) 

cross 

1465 
1691 
11208 
1319 
2209 
1809 
2170 

Chiit: 

Chile 

Falldande 

So. Georgia 

rfianlotaIs 

Hawdii 

New York 


Current 
laip: 


ship Aground 
4m ship Aground 
bark Aground 
bark Abandoned 
4m ship Abandoned 
4m ship Restoredl 
ship Reshred 
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&agestions for Future 
Work on this S i u  

Much detailed documentationis needed for 
this site. Metal detecting and test excavation 
are desirable for more complete determination 
of remaining site features. The fieldwork 
reported in this chapter should be considered 
only as an initial site documentation effort. 
Few construction details have been adequately 
documented. 

A glaring need is for more historical 
documentation on the ship’s life and the wreck 

event. Lack of historical docurnentation may 
hinder National Register nomination. A 
register nomination, however, should be 
completed soon. 

The site is beautiful, and an ideal location 
for snorkelers and divers interested in 
shipwrecks or marine life. The interpretive 
map should be continued. However, if diving 
pressures increase, a mooring, or perhaps a 
couple of moorings,will be necessary. Often 
boats visiting the site will anchor into the 
wreck structures, which damages coral and the 
wreck. 
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CHAPTER XIV 

Nine-Cannon Site (FOJE 008) 

Larry E. Murphy 

LOCAT10N 

The Nine-Cannon Site lies about 200 yds 
inside the 18-ft contour on Loggerhead Reef's 
southwest side. Site depth ranges from 15 ft 
in the north area to about 1I ft at the scattered 
cannon feature, for which the site is named, 
to 10 ft deep at the southern end. Six-foot 
depths and patch reefs are found to the 
southwest. Farther south, the area deepens to 
about 16 ft. Small patch reefs and sand 
pockets characterize the area (Figure 14.1). 

PAST WORK 

The site was discovered and recorded June 
6, 1971 during the 1971 NPS survey (see 
Chapter X). The survey team noted nine 
cannons: 

... one 65 in long, muzzle blown off, 
others 69 in long, all short ones appear to 
be very poor grade of iron. Some several 
9 ft slender guns preliminary visual seems 
to indicate they may be "long 6's" (6 
pounders), possibly English (could not tell 
exactly under conditions, but cascabels 
appeared slightly bun shaped.). ..There is 
large broken anchor, 1 wood stock anchor 
over all. Large amount of 8-in-link stud 
chain, chain plate and wooden deadeye 
reported, quantity of steel cable. 

The above material would seem to indicate 
a group of mixed period artillery tubes, 
probably mostly eighteenth century in 
origin. The total assemblage strongly 

suggests these tubes may simply have been 
carried as permanent ballast aboard a later 
period vessel - circa midnineteenth century 
[Florida Underwater Archeological 
Research Section Site Card 6-14-71]. 

This site was recorded as a "middle to late 
nineteenth century 'I site. 

Members of a Southeast Archeological 
Center (SEAC) and Florida State University 
Academic Diving Program field team visited 
the site in October 1981 (Johnson 1982b: 
Appendix D; see Chapter X), mapped a 
portion of 008 (see Figure 10.5), made a 
photomosaic and assessed the cannons 
"through physical measurements: I '  

...Preliminary indications are that the 
nine cannons appear to be of consistent 
vintage, probably eighteenth century 
although cultural affiliation seems 
indeterminable at this stage of the 
investigation, 

The cannon range from approximately 
17 calibers to 27 calibers with an 
average caliber of 24 indicating possibly 
mideighteenth century. It was after 
midcentury that British guns began 
averaging 19 caIibers and below (Man-
UCY 1949:31-49). 

There appear to be six 9-pounders, two 
6-pounders and one 4-pounder [Johnson 
1982b:Appendix D]. 
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1985 Fieldwork 

Submcrged Cultural Itesourccs Unit 
perstninel visited die Ninc-CaiinonSitc diri ing 
the Natural and Cultural Resource$ Vidco 
Documentation Projjecl Sepieiii‘trcr 1985 (see 
Chapter XI). The site was video dociuiicntcil 
because Superinreridcni Jack Moi elic;id 
considered iliis siie subjeci to heavy sjm 1 
diving visirarioii and porential looting (see 
Appendix), Observations were compiled in  ti 
trip repori (Lcnillan 1985): 

... REthc rrorthcun extreiiie ol’ the iircii 

there are two features: a wholc anchor 
and a sei of large gears, probably fi-om 
a winch. The ;tppeiiriirrce ol  these 
featurcs suggest that ii portion of ship 

~sl~ucrure probably the bow, disirrte
grated in illis area. 

Near thc gear wheels, it scciiori of 
stud-link chain is concreted in a iijirua
tion above the sea floor. ‘I’hc coiiiigura
lion is unlikely to have foniied imless 
the links of the anchor jcable] were 
suppoi Led while rhcy concreted togetlier. 
The probible explanation of lhis peculiar 
formariori is that tlre chain concreied 
while bcirig supported 011wood sti iicturc 
that has sirice dcteriorated. In the 
irnilrediaie vicinity is a cylinclr-icalpiece 
of lead, l l i is  is ilhawse pipe; rhere is 
stud-link chain in the ceniiw of tlic tubc. 

-1 988 Fieldwork 

The sire was visited by members ol’rhe she 
003 docurnentation ~ e a mwider direction oi 
Larry Nordby (see Chaprcr XI). Noidby and 
others lociited wooden S ~ L U C ~ U I Xand killlilst 
and inadc a sketch. ‘l’liis sllc was Iclociited ill 

1989. 

1989 Fie.ldwork 

I .arry Murphy and Richai cl Goulil vished 
008 krieily clur ing the June-July rcconnais
siiiice (see Chapicr XI) with llic iritciition to 
ielocate features observcd in 1985 (gcais and 
arrchor) and deleiinirie association with ilic 
iiine ciiniions. I h iiig this search 011h n c  30, 
il 22-fi diainetcr pilc nl‘ kic~nyr-coic,wire-rope 
iigging was located (1;c;ttuic 4,Figuit 14.1>. 
Within the pile werc mas^ caps, 5- and 6-in 
woodcn deadeyes, I’oiclock (keycd) iron 
Lis~enersand bils oi‘ Munix mcii-11. An arichoi. 
with R L O - f  shank wiis also locared riearby 
along whh associated siud-link chain. h lower 
rop with a 2-ft diaiiictcr round portion and a 
I i’i9-irr square portion was located, aiid ;in 

upper niw c;ip with rourid a r r d  scluare poi lions 
I i t  2 in inside ineasuicmeiiis was also louncl 
(1Vlurphy 1989a), ‘ksiie was given a 
provisional field siuxiumber until Lke 
pioxii-niiy and assochtion wid1 the Nine-
Caiiriorr Sitc could be established. ‘I’lic gears 
and anchor observed in 1985 wcre not 
1elocaiecl. 

’llris leain dovc m o i l w  aiea in the Nine-
Caniiori viciniry duiirig 1989 whci e they 
photographed the bdlasi pile atop wooden lrull 
sli uctirrc locaied by Nordby (Feature 2, 1”‘ I  Jure 
14.1). ‘l’his site, like die rigging pile above, 
was given ;I provisional field sitc-nunibcr u i i ~ i l  
h e  reh~ionship with F O E  0013 could be 
esrablistied. l3oili the rigging pile arid liallas~ 
pile arc now (1990) iricluded under ”Winc-
Carinon Site (106E UOB), I’ which wiis 
deiel-mincd to be a coiiiplex rnulticoinponent 
sitc covering ;I wide area. 

1990 Fieldwork 

l3elilworlc OH the Nine-Canrioii Sitc was 
cunducled during two two-wcck sessions, o x  
each iii July i i I id  Seprember. During the July 
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session, a Maritime Archaeological and 
Historical Society (MAHS) team spent six 
days mapping on-site, and during the Septem
ber session, nine days were spent by a joint 
NPS-MAHS team completing mapping 
operations (see Chapter XI). During these 
sessions, more than 2,000 ft of base line were 
laid with proximal artifacts and general 
environmental context mapped (Figure 14,l). 
Towed-diver visual searches were done in the 
general area for additional large features. 
Artifacts are widely scattered throughout this 
area; not all were mapped. 

The base line tied together major features 
in the vicinity of the nine cannons and 
established provenience for areas observed in 
1981and 1989.The windlass gears and anchor 
observed in 1985 were relocated in 1991 
during an instructor dive-training workshop 
with representativesfrom major dive-certifica
tion agencies. These features were tied into a 
point on the original 1990 base line. As a 
result, the windlass, anchor and chain features 
observed in 1985, the ballast and structural 
features and the rigging pile observed in 1989 
were relocated and included as features of 
FOJE 008, rather than separate sites. 

Site Description 

Figure 14.1 depicts base lines and large 
feature relationships along with general 
environmental context (sand and coral areas), 
The dashed lines generally represent the area 
mapped. 

Feature 1 includes the nine iron cannons, 
which are concentrated in two groups: a group 
of six to the north and three cannon about 120 
ft to the south, The northern group of six 
covers an area about 60 ft x 25 ft  aligned 
north-south, with two groups of three about 25 
ft apart lying to the south. The remaining 
three cannons, about 120 ft south, are spread 
in a 130-ft line north-south, with each cannon 
about 60 ft apart. It is assumed that all these 

gun tubes are somehow related, and they 
represent a contemporary deposit. There is 
nothing that convincingly eIiminates a 
multiple-event deposition sequence for these 
cannon except proximity, alignment and 
apparently contemporaneous guns. 

The cannons will be discussed in north to 
south order. Cannon numbers are the order 
they were relocated in 1990. The northern 
group of three include cannons 3, 4 and 2. 
The next group of three include 6 ,  5 and 7, 
with 9, 1and 8 making up the southern group. 
Table 14.1 presents basic gun-tube dimen
sions, These tubes were differentially 
encrusted with varying coral growth, and 
measurements are consequently incomplete and 
of variable accuracy (Plate 14,1), In some 
cases, tubes were measured by different 
teams, and the measurements varied some-
what. Encrustation obscured measurements 
and only partial measurements could be 
obtained on some guns. No diagnostic 
markings could be distinguished. Gun 
measurements are in TabIe 14.1. 

The formula used to determine gun weights 
was 2.5(D2L-5/6d21)as developed by O.F.G. 
Hogg (1970:266), where D = mean tube 
diameter, L = length overall, d = bore 
diameter and 1 = bore length. Some measure
ments, particularly bore length, were estimated 
for this analysis, Hoyt (1986:36) bas observed 
the Hogg formula typically gives an estimate 
in excess of actual weight, consequently, for 
the table a length between the overall length 
and muzzle to base ring length was used for 
weight calculations. Table 14.1 weight 
estimates are therefore quite rough, as would 
be any estimates derived from encrusted 
gun-tube measurements. These measurements 
may be high because of inclusion of encrusta
tion thickness. These measurements do, 
however, provide some data for basing a guess 
of gun characteristics for analytical purposes. 
All guns have low trunnions; i ,e ,  mounted 
below the bore centerline. 
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Wigare 14w1vPrincipal features and base lines of the Nint:-Cannon Site (POYE 008) (1985, 1990 
and 1991). A copper-clad site-datuin rod was piaced at the juncriorr of the three base lines. 
Drawing by Jim Bradford. 
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Plate 14.1. One of the FOJE 008 cannons. NPS photo by Larry Murphy. 

Hokimer (1983) has compiled a useful 
listing of various British Naval Gun Establish
ments that specify required gun characteristics 
from 1700 to 1815 augmenting Hogg’s 
Appendix I1 that gives ordnance particulars 
(Hogg 1970:268), The most compelling 
measurement of the site’s guns is overall 
length, bore diameters can generally be 
discounted except to note that the tmnnion 
diameters for the 8-ft tubes are about 4 in. As 
early as the 1736 Establishments, trunnions 
typically equalled the bore diameter (e.g., 
Hohimer 1983:10).Examinationof the British 
Establishments using tube overall length and 
weight estimates gives the following guess as 
to gun types. This analysis does not assume 
that the tubes are British, but does assume 
these Establishments generally reflect 
contemporary European practice and therefore 
useful in determining likely type and date. 

These guns appear to be eighteenth or very 
early nineteenth century based on Hogg’s 
general Establishment synthesis (1970:267, 
Appendix 11). According to the synthesis, guns 
3, 2,9, 1 and 8 are 12-pounders, 4 is likely 
a 9 pounder, and 5 and 7 are most likely 
4-pounders, but could possibly be 6-pounders. 
(During this period, guns were named for 
projectile weight.) However, examination 
beyond utilization of Hogg’s general synthesis 
is usefbl to refine this analysis. 

Given the gross Nine-Cannon Site gun-tube 
measurements and estimated weights, a more 
detailed examination can be conducted to see 
whether their characteristics fit any Establish
ment particularly well. These data are 
presented below. Utility of this exercise lies 
in determining date ranges and possible types 
for these guns. Establishment data from Hogg 
(1970:Appendix 11) and Hohimer (1983) are 
in Table 14.2. 
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Table 14.2. British Naval gun establishments and the Nine-Cannon guns. 

Naval 1743 1753 1760 1764 
H O B  Ordnance Establishment Establishment Ektablishment Establishment 

FOJE 003 (1970:267) 1660-1685 (Kohimer mogg wogg (Hohimer 
m!L# Svnthesis mohimer 19$3:6) 1983: 12) 197O:274) 197O:2751 1983:251 

3 12 pounder Larger Saker 9pounder 9 pounder 9 pounder 9-12 pounder 

4 9 pounder ordinary Saker 6-9 pounder 6 pounder 6 pounder 6 pounder 

2 12 pounder Large Saker 12 pounder 9 pounder 12 pounder 12 pounder 

6 

5 4 pounder Light Saker 4 pounder 4 pounder 4 pounder 4 pounder 

7 4 pounder Light Saker 4 pounder 4 pounder 4 pounder 4 pounder 

9 12 poundez Large Saker 9pounder 9 pounder 9 pounder 9-12 pounder 

1 12 pounder Large Saker 9 pounder 9 pounder 9 pounder 9-12 pounder 

8 12 pounder Large Saker 9 pounder 9 pounder 9 pounder 9-12 pounder 

1776 
Establishment 1828 

(No 4 moa 
pounders) 197O:276) 

12 pounder 9 pounder 

9 pounder 6 pounder 

12 pounder 9 pounder 

12 pounder 6 pounder 

12 pounder 6 pounder 

12 pounder 6pounder 



Site FOJE 008 Gun-Tube anal^ 

The Nine-Cannon tubes represent a ginup 
ol probably conteinporary tubes iiicluding 
4-pounders, 6-pounders ~ and eiihcr 9- 01 

12-pouriders, depending on which I.:stmblish
inent is applied. A review of parciculal- gun 
types is helpfLr1 in n;iri.owing down rhe limo 
period aiid gun sizes. 

Guns !5 aiid 7 arc most likely 4-pounders. 
IIowever, a 5 it 6 in 3-pounder was in use 
belwecri 1703-1716. The 5 ft 6 in 4 - p O L I I d C ~  
weighing aboul 11 cwt was inlroduced iri 1761 
and usccl tlrrougli Lhe ceniury (Hohimer 
1983:4), These guns are inore likely 4-pound-
ers, rather lhan the earlier 3-pounder hccausc 
characteristics o i  other guns suggest ii post 
1761 date. 

Guns 1 ancl 8 appear- to be vcry siriiilai 
with lengths of 8 tl and 8 fi 2 in. ‘rhc 8-fr 
9-pounder- was introduced in 1703, ieplaced 
by an 8 fi &in gun in 1716, relniroduced in 
1743 and obsolete by 1770, Ilowevcr, it11 8-fi 
6-poundt:~ was introduced in 1703 arid 
weighed around 21 cwi in 1800 (Ihhiiiier 
1983:47). Guns 1 and 8 are ~ O S Llikely 
6-poundr:rs. Gun number c) is iiiost likely ii 
9-pounclt:r, This s i x  giiii was introduced in 
1716 aiitl ~iscdthroughout the century, 

Gun 4, a 7-ft tube, could be eithcr a 
6-po~rrnder01. ii 9-poLander. A 6-pourrder wiis 
used until 1716,and ihe size was reintroduced 
in 1743 ;ind irr use in 1800. A 7-1’19-poundei* 
was also introduced in 1743 (Il’ohiiner 
1983:47-48). This 008 gun weight csiiIiiate is 
somewhat light for a 9-pounder. Irisufficieiir 
data exist to milie it firm disiinction, kui gun 
4 is probably a 6-pouncler. 

Guns 3 and 2 are most likely 9-, possibly 
12-pounders. 1Sighi-foot 6 in 9-pounders 01 
26-29 cwt were iriiroducerl hi 1716 and used 
through the century (Hohimcr 1983:47). ‘l’he 
12-poundcrs of this length were iutroduced la 
1743 arid weigficd abow 31 cwt (Hohimer 
1983:&), 

‘I’lie site’s gun tubes were probably 
deposltcd in rhc last hall of’ the eighteenth 
Cci1tUly becziusc they best Epl-CscIit it PCJSL-

1743 d ; ~  guns ;ire il .-pou~~ers,ri thc: s rna~~er  
then the c;-innor~feature dates after 1761 arid 
likely before 1770 wlieii the 8-lt 9-potmders 
t~ucameobsolete. Cannons could, of coui’se, 
be carried oii vessels beyond date of obsoles
cence. If die CilllklOllS iWC from Ihe latter half 
of‘ die elghtcenih century, .IhCI.i drc eight 
measurcd guns 0 1 1  site most likely rcpreserrt: 
2 9- or 12-pourrdeis (#3 ancl #2), 1 9- or 
6pounder (#9)y 3 G-~~ouiiders(#4, 1 and 8) 
aiid 24 -~>ounders (/I5md “7). These cannons 
should be nlcasured again by o w  archeologist 
to ciisure data consistency to vcrify diis 
aiialysis . 

The Eslaklislimenls also specify ritrinbei aiid 
size of citniioii~to be placed on particular 
Uritish naval vcssel classes. It should be ii 

straightlorward maLtcr 10 dercrmine which 
classes of vessels require 12-pounders, 
9-pouriders, 6-pounders and 4-pounders and 
it inay help deteimine wkeilicr thc larger guns 
are 12- or 9-puundursy assuming of co~~rsc,  
tliiir vessels only carried prescribed guns. This 
dc-lermlnaiiorr aids sitc interprctaiion through 
suggesting which vessels may have carried the 
site’s gurrs. lrypolhetical explanations lo 
;iccoun~foi-the cannons and iheir disrribulioii 
ciin bc generated that can ultiriialely be tcsted 
against the ai-cheohgical and doctimenial y 
1ecord. 

Il’ohirricr published required gun Estabiish
iiienis for 1757, 1761, 1762, 1780, 1792 and 
1793. No vessel speciiied 12s and 9s together 
iiritil 3 780 101. a 64-gun ship, which carricd 110 

6-pouirclcrs, and in 1792, the 12s weic 
rcpilLceciby i g-pouniciers ( r r o i ~ i I ~ ~ e ~19x3 : 20, 
21, 23, 37, 39), Assrrming al l  the largci
ciiiinori arc 9-poimkrs except for giin iiuiiiber 
4, which appears to certainly be a 6-pounde1, 
9s m c l  6s were not specified rugeihcr for 
srnallcr vcssels until 1792arid 1793 whcn they 
wore rcquirl-ccl for vessels of 24and 28 guns. 



Although the discussion includes post-I780 
Establishments, the 008 guns were most likely 
made before this date if they are indeed 
British. Soon after 1780, a ring was added 
atop the cascabel button to hold the breech 
rope in place (Lavery 1987:94). None of the 
008 cannon had a cascabel ring. 

Presence of the 4-pounders supports a small 
vessel of the latter half of the eighteenth 
century. Four-pounders were used aboard 
quarterdecks of 30-gun vessels between 1716 
and 1743, and aboard 24-pn vessels. The 
4-pounder appears on gun lists until 1800, 
although it apparently was little used in the 
later period (Lavery 1987:103). Four-pounders 
were carried aboard ship-rigged sloops, which 
carried three masts. Those carrying 10 or 12 
guns carried 4-pounders (Lavery 1987:123). 
Because of the larger tubes on site, the vessel 
was probably larger than a sloop. 

The most probable small vessel that would 
carry the 008 tubes as primary battery is a 24-
or 28-gun frigate. The peak of the 28-gun 
frigate was the 1780s when it carried 24 9s, 
with the earlier vessels carrying 4 3-pounders, 
and the later ones replacing them with 
6-pounders (Lavery 1987:122). The 2 4 - g ~  
frigates carried 22 9s and 2 6s after 1760. 
There were also 20- and 22-gun frigates that 
are possibilities. These vesseIs carried 
9-pounders and 3-pounders, althoughfew were 
built, but 14 of these vessels were added to the 
fleet in the 1790s (Lavery 1987:123). 

The assumption above is that the vessel that 
lost the 008 cannons was a smaller wrecked 
vessel. A problem with this hypothesis is that 
no iron ballast, structure or other artifacts 
have been located associated with the. guns. 
The British navy adopted kentledge (iron 
ballast) for permanent ballast, and it was in 
commonuse by the 1750s (Lavery 1987:186). 
Typically both kentledge and shingle ballast 
were carried, with shingle ballast averaging 
four times the iron balIast (Lavery 1987:187). 
Neither iron ballast nor shingle was located 

anywhere on site, and it is unlikely to have 
been salvaged. If these cannon are from a 
small vessel of the latter half of the eighteenth 
century as the cannons indicate, the hull 
should be nearby. Possibly the loss of these 
cannons lightened the hull sufficiently to pass 
into very shallow water to the south where it 
broke up or escaped the shallows. Additional 
site survey is needed in the area. 

Another hypothesis is that the Nine-Cannon 
Site gun tubes are from the upper decks of a 
larger vessel, and the scatter represents a 
north-south wreckage trail of a vessel in 
serious storm distress. The site depths run 
from 15 ft  in the north to about 11 ft depth at 
the cannons increasing to about 15 ft at the 
southern site area, which may indicate a 
probable north to south vessel path because the 
open sea lies to the northeast of the site. 
Examination of British Establishment upper-
deck armament provides the following 
possibilities for Iarger vessels carrying the 008 
9- and 6-pounder guns: in 1757, 9s and 6s are 
found on vessels of 60, 50 and 44guns; 1761 
9s are prescribed for vessels of 80 and 44 
guns (none require a 6-pounder); 1762 no 9s 
and 6s required together; 178080- and 44-gun 
vessels have both; and 1792 50-, 28- and 
24-gun vesseIs have both 9 and 6-pounders. Of 
course, all the larger vessels (except the 1792 
28- and 24-gun warships) would have larger 
cannons associated on lower decks. The larger 
cannon could be 32-, 42-, 24- or 18-pounders. 
The obvious test of the hypothesis that the 008 
cannons represent upper deck armament of a 
large vessel is to magnetically survey the area 
to determine whether any of the larger guns 
are in the area. Most likely, they would be 
inshore (probably south) of the site cannon 
scatter, 

It is also a possibility that the cannon 
scatter represents the only evidence of a 
grounding, Deeper water is located both north 
and south of the site (more than 16-ft depths 
about 300 ft north, and about the same depth 
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around 350 ft south). Possibly, ii vessel 
entered froin north to south, hit the sk.tl 11ower 
water, dumped the guns, which lightened the 
vessel sufiiciently to CLQSS the 11-R sh*d11ows 
to deeper watel-. Without location of additional 
structure, this may be the nzost likcly 
explanation of the iiinc c ~ i ~ i n o i ~of Feaiure 1. 

Another hypothcsis, suggested by tht: 1971 
site recorders, is that the cannon represent 
permaneill ballast of one of thc iwo later 
vessels wliose reinairis comprise other 008 sitc 
features. 'Mils possibility is unlikely. Ballast 
cannons aboard nzcrcharit vessels his been a 
much dismssed subjecl, however, clocuineiita
tion of the practice is rare. Ih i s  possibility 
w o ~ l dbi: 111or-esupportable if othcl"bitllnst l i d  

huli-botto:nr features were locatecl in the 
immediate canrrori-scatter vicinity, ' h e  nearest 
ballast arid lit111 boitoiii features are Feature 2 
(discussed helow), which is 280 i t  nol-ihd t h e  
northem-inost cannon, in deepei.water (Figure 
14.1). It is very unlikely the ciiri~ioiisare 
associated with this hull bottorir because of 
proximity and age disparity. 

In surnmaiy, the 008 gun tubes of Feature 
1 represent ;I contemporary deposition of 9-, 
6- a11d 4-pou11ders 1)Kobitbly ~ L U I I ~the last 
quarter of thc eighteenth century, lilccly 
dropped from a small vessel that passed iicross 
the shallows. 'l'hc available data point to it 

grouricling event ~ rather t�im ;i shipwreck, 

Feature 2 

This feawl-e is composed of ii wooden 
hull-bottom poition, ballast, stearn fittings, 
giounci cackle, iron rigging, siructural 
elemenis iind deck ~ ' 1 l l . I l ~ ~ l k l ~I epiescnririg a 
shipwreck iiial broke up in ii relarively discrete 
arca. l5gure 14.2 iepresents abriul 4,300 sq 
yds of miipped seabed containing ilc: inajoi-ity 
of ihis wrcck site. 

Hull Structure. The 54 i t  x 25 fc st'ctiori 
of lid1 bottom is fiorn amidships; rlierc are 110 
ckar bow or stcin indicarioiis; no cant frmies 

are visible. 11may be assumed that the western 
end is the bow section ticcause it fiices the 
ground-iackle l'eatitres. No excavation was 
dOIlU. 

'llhe strtictuic is fastened wirh 1 1/4 in 
diariietcr copper-alloy pins with 2-in dianreter 
clinch 1 1/2 in diaineier trunriels. The fraincs 
iiic 12 i n  sided. molded clirnerisioiis werc iiot 
obtainablt:, Acconlirig lo Rules uf the 
Clu,w&ution (~Wooden Ve,rsels (nd: 50 'l'able 
No, 2 Ilirnensions oi 'l'irnber) a vessel of 
1,200 tons requires 12-in sidcd iloor timbers 
of white oak. Softer woods rcytiire a 15-20 
pel cent iriciease. Assuming a 15 perccnt 
iricl-case, a ~ 0 ~ - 7 O ~ - t u nvcssei would rcquire 
12 In sided floor rirnbeis of wood softer tliari 
oak (equivalent to 10 1/2 in of white oak). 

Worrd Analvsis, Structural wood sarrrpies 
were collected in June 1989 arid September 
1990 and subrnittcd f'or analysis (Ikari 1900, 
1991). Samples callecied in June 1989 were: 
1% 689 -7-triinriel, identiiied as inaple (Acer); 
1% 689-8-fimnc, was poplar (Populus);and FS 
68C)-9-liull-plan1~c,identilied as p h e  (l'hus, 12 
rings) (Dean L990). Addicional samples were 
collecrecl by the tcam dacuriierriing the site in 
September 1990: 1;s 10-hull plank, h e r ;  FS 
11-frame, Act.).; 1%12 truririel, a diil'usc 
porous nonconil'er with promirieiii ring Gound
aries arid rays (unable io be more specific); FS 
13-ceiling, Douglas fir (Vseudoaug~menzie
aii) or s o w  species of true fir (Abks) or 
spuce ( I ~ ~ c M ) ;1% 15-keelson, large s p i e s  
of pine (Pinus). LTr is unknown why ihc lrarnc 
samples do not agree, one idcritificrl as poplar, 
llie other niaple. Because no classificaiiorr 
ides examined meniion poplar, the ir ames iiic 
mii im:d to be m;iplc h r  this aiialysis. J 

Maple, wliicli does not corrode iron 
fasteners as does oali, was uscd fm floors in 
clic Arricrican northeast (Hall 1880:102).Pine, 
espcclally soullierii pixh pine was iieqmiilly 
used for i<ec-lsorisfregiiiniiig in Ihc last half 01 
ilic iilrrcleenlh ccnlury. Fir has been commonly 
irsecl on the WCSI. coast for shipbuilding (Hall 
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1880:134; Davis 1918:57), however, iliis 
ceiling sample riiay be spruce. Douglas fir wits 
o m  of the most important American shipbuild
ing woods at ihc turn of the nineteeriih century 
(Bstep 19 1&:7-8). All woods used had a rating 
of f 1 or :I2 years, except for iiiaple ii.aines, 
which were ra'led f w  seven years. Poplar WLLS 

not lisled (Table No. 1: Showirig tlic Number 
of Years Assigned to 14itTererit Kinds of 
Timber, Rules jbr the Ckm&niion LIJ' 
Wooden Ikcs,sel,s nd:49). Iridicaiioris iire t11;1t 
this vesscl is a high qudiiy, perhalis r1ortlieast.-
em Airierican-built hull. 

__I_-Ballast. 'r'hert are about 40 tons of 
ii-regular i-ock ballast on Feature 2.Ori--sile 
ballast Cill i  be usccl to gc1ierate a I.oLigll 
estimate of ship size by comparing with hal1;ist 
amounts 'of' known vessels sixes. 'l'his is il 
sniall aiiiclunt of ballast 011 this struclure tmcd 
on Mlicldcndorf's (1903) killasl liictor 
(obtniired by dividing bczllilst toris by vessel's 
gross tons). Assuiiiirig a ballast fiictor oP ,256 
(obiained :is itli average of' docuineriteci 
west-coast lurnbcr vesscls (Anon. i d ) )  wuuld 
give only iin estimatcd 150 gross tons for the 
vessel (obtained by dividing the biillasi: by the 
ballast factor). Ilalving the ballast factor gives 
an estimatc of about 300 gross tons--both 
much 'loo small for other vessel atiributes. 
Additional hypnlhcscs are: I)  the vessel was 
of ii design h i  required little peniiaiieni 
ballast; 2) bitllzist was lost elsewlicre or hiis 
bccn ~ernoved;or, most likely, 3) this vcssel 
was heavily laden and iis cargo has bceri 
removed or has dctcrioraied. 

Riqqing. 'I'here is niuch I l/2--indiaineter 
hemp-core wire rope in the area. 'b'his 
rneasul-ernexit, like the others, includes 
encrustation, which was thirr on the wirc rope. 
This wirc rope was part of the standing 
rigging. Chith~~litks,constructed of iron 
round-bar stock, indicate deadcycs and 
lariyircls 'wwc iised fm- rigging. 

Wire rope was developed ir i  Grcar 13ritain 

1984:150-151) arid in riaval use In tlie 1840s 
(Wallace 1856:l94), b u ~did not come into 
coiiiiiioxi use in America until ;iftel- ihe Civil 
War (wire uopc is i i o~mentioned in an 
American book on spars and I igging PIA c e ,  
Murphy and Jefl'crs 184.9, and its large-scale 
US maxiufiicture bcgan only after tlie Civil 
War). Irr die 165Os, rnos l  lai-gc Bn-iiisli ships 
had wire sratrding rigging with deadeyes arid 
1ariyar.d:; (Macgrcgor 1984:151). Rigging 
screws (turribucltles) first appeal-cd in gerieral 
use on larger vussuls in the 1nicl-l87C)s 
(1Vlur-r;iy 1961 145), ahhough they were 
desci ibcd as carly 1856 (Wallace 1856:193,  
Wile ~ o p cappareirtiy was acccp~cdby the 
Iriteinational 13uaicl o1 I Grca~]Lalte Under
wriieis by 1876 (Uoir 1876:76-77), irnd wire 
rope was used for sranding iiggirrg on die 
niajority of Great 1,akes vesscls by 1880 (Hall 
1880:139). li is assumed that Great Lakes 
praciicc refkcred gericia1 IJS praclices, 
althoug ti s i x  rcq tiireiiicnts for these vessels 
were 1t:ss than l'or ocean carriers. Conse
yucnily, ttic hemp-core wire rope on site 
irrdicatcs ii date likely 1io earlier than the 
1850s il it British vessel, r11o1-e l i l d y  the 
mid- 18'70s or late)-,because the vesscl appears 
US built becausc of the woods cniployecl 
(especially Douglas fir and 11ii1ple)I It is 
tincer Lai 11 how long deac'leye-and-lanyard use 
pci sistcd iIi gcnerul pracrice after rlie 1870s, 
but they appear on smalicr, wooden US 
vessels buih afier 1900. 

Wirt:-iope Qiametcris trscful lor cstimiting 
vessel size. Wire iopc, unlike chttlri, is 
measured and speciiicd in shipbuilding 
classification rules by circumference. 'l'k 1 
li2-in wire rope lixind in the arca gives about 
a 4 1/2 in circuirtkicnce. Great L;tkcs vessels 
iquired 4 in circurrifeicnce wire rope for use 
iis lowrx riggiiig and slays ;ilroar*d a 6OO-iori 
vessel, arid 4 1/2 in wile rope aboai-d an 
X00-~orivessel. T h k  PIovides ii vessel size 
range. KIowever, iL is high because, typically, 

pel*haps LIS e i d y  ;IS the 1830s ( M x ~ E ~ ~ L .reyuii*ementswcre a hit less for lakes vessels 
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than ocean carriers, and the field measurement 
included encrustation. 

Iron-rod, or bar-stock, chainplates are 
clearly associated with Feature 2 (Plate 14.2, 
Figure 14.3). These 5 ft long chainplates are 
made of 1 112 in-bar stock. There are 1 ft 2 
in long x 1 1/2 in chainplate preventer bolts 
and half-inch-thick backer plates present, The 
backer plates are 1 ft 7 in long and contain 
two bolts, which generally indicates hard-
wood attachment. The chainplates accommo
dated a 1 ft 1 in deadeye. Chainplate length 
and deadeye size clearly indicate lower, rather 
than upper shrouds. Round, iron bar-stock 
chainplates appeared earlier than the flat-bar 
chainplates that appeared in the fatter part of 
the nineteenth century. For example, as found 
aboard C.A. TBAYER, a National Marithe 

Museum, San Francisco, schooner built in 
1895 that is rigged with flat-bar chainplates. 
In addition, short sections of open-link chain 
of 1-in diameter were located. This chain was 
probably part of headgear rigging such as 
bobstay or martingale chains. 

Ground Tackle. Some of the most promi
nent site features are the chain cable and 4-ft 
diameter capstan (Figure 14.4). There are 
about 140 ft of stud-link chain cable in the 
immediate area (Figure 14,2),The chain is not 
wrapped around the capstan. Probably a 
windlass was employed for cable operations, 
and portions of a steam windlass are on site. 
Additional features are the 2 ft 9 in long, 11 
in internal diameter hawse pipe, cable stopper 
and iron structural support features that 
indicate the vessel’s bow deteriorated in the 

Plate 14.2. Round-bar chainplates associated with Feature 1. NPS photo by Jim Bradford. 
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wesrern ai-eaof Figure 14.2. No anc1ior.s were 
located clearly associated with this siie. How-
ever, some were located in the area (Figure 
14.I)  and ;ire discussed below. 

The stud-link drain is I l / Z  in in dianieter; 
chain cable is measured in dianietei-.Encrusta
tion prot)ably rnalces the measureiiient 
soniewliat in excess of origirial diameter-. 
Examination of vessel classification rules 
provides an esiiriiaix of the original vcsscl s i x  
based on chain cable size requiremenis. The 
X~ i lesfor the Cluss@aiion o j  Wooden Vessels 
(nd:l'able No. 4 Chains and Anchors for 
Sailing Vessels) requires 1 1/2-h chain cahle 
for a vesst:l of 600 tons, mil 1 1/4 chain for 
a 300-tun vcssd (Campbell 1974:49). I&es 
vessels required less chain thickness. For 
exainplc, 1 .t/LC-in chain was required her. ii 

400-ton vessel, arid a 800-ton vessel i-ccpircd 
1 112-in diarnetci-chitin (Don 1876:77). 

l V l ~hinery. Numerous machinery park 
and sections of 6-in diameter pipe wcre 
locaied including ii steam engine iised to 
power declc nrachirrel-y, machinery rnouiit 
base-plate, w h ~ l s ,stiiifis i i d  otllcr items 
iridicatirrg this vcsscl carried steam-operakxl 

declc iiiachfnery, which dates ihe site to at 
leasi the last lralf, more probably last quarter, 
of' the niiietecnth century. 

Additional diagrrosiic lkaiures are two 8 ft 
6 in+ wide iron 01- steel hatch covers, m e  
atop the ballast pile and me to the west of the 
structuri: . Mile information coiild be locaied 
akoui dating tliese features. Because of 
Rmericai i m 1  productiorr dates, ;tssiiming this 
is an American vcssel as the wood species 
indicate, these hatch covers would place the 
vesscl loss likely no carfier than 1880s. 

Feature 2 Conclusions 

hrdicaiions are that this site is iiii American 
-buih I I I ~ ~ C ~ ~ I I I ~vessel daring to the last half, 
i i m c  probably last clual-ler, of the nineteenth 
cerrtury.Principal diagriosiics are shipbuilding 
wood, wire-rope rigging, chain-cable size, 
iion or steel hatch covers, and sieam machin
ery. 'I'he vessel was alwut 600 ions in size, 
irorr r-eiriforced, arid, becausc of llie siirall 
iinioiim of ballasi, carrying a full cargo of 
heavy materials, which was likely salvaged or 
has perhaps deicrior aied. Lick of associated 
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Figure 14.4. Capstan and stud-link chain associated with hull structure of Feature 
2. Original field drawing by John Seidef; Autocad drawing by Tim Smith. 

rigging indicates salvage activity. Because of 
limited time on site for feature examination, 
further work is needed to substantiate and 
augment this analysis. 

Feature 3 

This feature is primarily a concentrationof 
wire rope fragments. These fragments are 
similar to those found on Features 2 and 4, 
and consequently, could be associated with 
either feature. Detailed measurements and 
further examination of this feature are needed 
to determine association. 

Feature 4 

Feature 4 consists of material associated 
with a 22 ft diameter wire-rope rigging pile 
recorded by Murphy and Gould in 1989. At 
first inspection, we thought the rigging pile 
may have been collected and jettisoned during 
a salvage operation. However, location of 
chain, iron bars, numerous hull fasteners, mast 
caps and other material indicates the area is 
more representative of a primary wreck site, 
rather than a secondary deposition (Murphy 
1989a). 
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The rigging pile contains at leasi six 8-in 
diameter shroud deadcyes; iroii, lore-locked 
hull-fasrcncrs 12 in x 1 3 4  iii; iron hais 3 in 
x 1 in x 6 ft; i-1mils1 ring 7 in wide and 15 in 
in diameter; i ird two rnasi caps, OIIC wiih 2 fi 
diameter ir &ideiiieasiircmenis (I-'late I 4.2)the~ 

other, 1 f r  2 In inside IneiiSUleillelilS. 'l'hc 
larger is probably a lower cop, i he  siiiallcr an 
upper. ' I ' l~re is ii piece of steam diivcri 
machincry wiih a ~ p o k ~ dwlieul 3 fl iiciuss and 
5 in tliiclc attaclietl to it 3 1/2 in gcaied shal'L 
to the souill 01' I ~ Cpile. 

Orie o f  itie iiiosi dlagiiosiic cleineri~s 
associated with this ieature is f a t  iron-siiap 
(or ilal-bar) chainplates (Plate 14.3~ Figure 
14.5) locaicd within 100 l i  o P  ihc rigging piic. 
These c h iiriplalcs coiiiiiiII ilcadeyes si11iila I- 111 

size to those attaclied LOihc shrouds wiihiri ihe 
pilc, iiidicatirig lilicly associaiioii. Prescnce 01 
thew chi ,iplatcs , which are srriallcr arid of' ii 
differeni style than the bar-sroclc chainplarcs 
of l%aturc 2,provide clear cvidelice ha I fies st. 
two lcaiiircs Lrnyucslioriably 1eprcserit two 
CliRcrcm vessels. A single vessel would noi be 
carrying boll1 types arid sizes of chiiiilpl~ites, 
The vesseis :tie roughly coritempo~aiy , witlr 
the vessel cwr yiiig rhc shrouds of 1knt~i1-e4 
ii possibly siiiallcr , probably l a m ,  vessel. 

Rssociiitud with die iigging pile and 
contained ill rhc 1~eattii.e4 designxion are iwo 
untleployctl aricliors. The anchors lay Hat on 
their ai ins I with anchor 1's shank elevatccl 
about 40" above rhe bottom (Plnie 14.4). 
Multiple mchors im expcciecl 011 wreck sites. 
Ships niii iiially carried ~nariy iiiichors, ior 
exainplc inidriinereenth centui y vesscls were 
required by classilication i tiles EO citiry ; i~least 
LWO bower anchors, a stream ariclroi arid a 
smaller kedge aiickor. The bowers wcie 
normally carried oii deck hi-ready deploy 
mcni in coastal waiers. I'lie stream aiicl kedge 
aiichors would likely Ire below cteclts. 
ClasslhicaLion Jules specikd newssai y sizcs 

f'or each anchor I elativc to vesscl ton~iage, 
dihougl i in practici: anchor sizes varied 
soinewhat being inore coinrnorily larger ihan 
spccifiecf, If ihc ship were irr distress, the 
bower i i d  oikr  ; ~ I K ~ O L . Smight be deployed 
and peI"haps lost; siiraller anchors would, 
coriscqucntly, bc inore lilccly 10 be fo~riidnear 
the sirut:iurc of ii shipwreck. 

'Ihe nnc'hol- at rhe erd or basc line B, 
dcsignarcd anchor 1 (lijgurc 14.1, I'latc: 14.4) 
is 9 il 5 in in Icngih with amis 7 fl 4 in wide. 
'1"hc anclror has a collapsible irori s'lock, a. 
fm i i r c  Ihat qqxarecl in 1860 (Canipbell 
1974:49). No chaiii cable was a'liaclied to diis 
anchor-. 

Anchors WCI i: noirnally spcciiied hy 
wciglil. Estimated anchor weight in 1iuIicIi.ed-
weighs (cwi= 110 pounds) is gcneiated by a 
iiiiclnineieerrilrccrilui y forriiiila:Anchor welghi 
iii CWI' = Over;iH 1~11g~tr~x ,0114 (Cyclapue
dki (IJ' UseJul At%s 1854:up). Anchor 1weighs 
about 9.7 CWG01 1,075 lbs. The X ~ l e ~ $ ~ j U rthe 
ChS@l'ol'iOf't 0s WOOlkt?Yl k S S t . h  (Ild:53, 
"'I'd&No. 4 Chains a d  Anc1ioi.s for Sailing 
Vwels ") 1-erpires ii bowci anchor 01 ihis 
wcig~lL it vcssci or zoo tolls. R stl.catii 
anchor oi' rhis size aboaid a vessel of 700 
tons, which is riiocc lilcely tkc: size vessel 
cai-ryirig the rigging f'ound oil site. This anclror 
wiis u i i~igged, aiid likely stowed below decks, 
which supports its iise as a s t m i m  anchor. 

A i ~ l i o ~ 
2 lics c l imt ly  norlhuast of the 
ballast pile. IJciaiIed nieasurenients were 
inipossiblc bccause of  lreavy coral growth. 
Overall lcrrgih was 10 12 2 in, giving iiri 

csrinialccl weight ol' 12 cwi or 1,320 lbs, 'i'his 
anchor is associated with 1 l /2 in dianicw 
chain cable. C;impbell esiiriiatcs an anchor of 
this lerigih would be l'or ii vesse1 of 500 torrs 
(Camptic11 1974:49). By weight, this size 
Bower is requirul lor a vessel 01250 mns; ii 
sliwiirr anchor aboard ii vesscl ol' 1000 tons 
(RuliJxjiwlhe Cla.r..s~ji'icu&ioui(fWooden Vexwls 



nd:53). However, .a 1,000-tonvessel requires 
a 1 3/4-in diameter chain, much in excess of 
anything found on site. 

Feature 5 

This feature was originally located in 1985, 
and not relocated until 1991 during a one-
week training workshop in underwater 
archeology for sport diving certification 
agency representat&s. Feature 5 is in the 
southern part of the  site area (Figure 14.1)* 
The feature consists of stud-link chain, an 
anchor, a hawse pipe with stud-link chain 
inside, wooden structure beneath a small 

anchor whose shank is raised about 30" to 40" 
above the seabed, a set of iron gears and a 
small capstan. 

This anchor was rigged for use; there is 
open-link chain shackled to the upper end of 
the shank. It appears to be fouled in stud-link 
chain (Plate 14.5).The shank is 5 in square, 
and it is 8 ft 6 in-long over all. The length of 
the arms is 5 ft 5 in. The anchor weight is 7 
cwt, or 770 Ibs. A 100-ton vessel required a 
bower this size; a 700-pound stream anchor 
was required aboard a 500-ton vessel, a kedge 
anchor of this size aboard a 1,200-ton vessel 
(Rulesfor the Class@cationof Wooden Vessels 
nd53). 

Plate 14.3. Flat-bar chainplate associated with the rigging pile of Feature4,NPS photo by Larry 
Murphy. 
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Figure 14"s.Example of flat-bar chainplate 
associated with the rigging pile of Feature 
4. Drawing by Scott: Travis. 

The following description was doiic by the 
1985 Investigators: 

,, .The anchoi- was rigged, but not 
deployed, which points to it being a stream 
or kedge [aiichor]. The flukes ciiiiie to rest 
on the bottom with the shank suppoi led by 
the wooden stock while it cancrewd in 
place. 'Tire stock has decayed and leA the 
anchor shank sticking up in the waier 
column.. * . 

Hand fiinning directly uridel- the crown 
of the anchor revealed wood and .,. 
l V h i  z-meial sheathing. ... 

The 1985 investigaors' speculation was that 
this anchor wiis a kedge anchor. However, 
location of ii capstiin, which is 2 ft 7 in high 
with a base diameter 2 fi 6 in, supports this 
anchor being ii slream anchor. 'l'his cwpstan Is 
of a size appropriate toor a vessel niuch sinallex 
than 1,200-tons. Thexc were few other 
artitkcis diagnostic for sizc locaicd. 

PLAN 

Stud-link arichor chain has also concreted 
above the seabed, inosi likely, as was 
suirnised in 1985 while supported by wooden 
structure, which has since disintegrated. 
Pieserice oi  stud-link chair1 does irdicate ;i 
wreck date later lllail l 8 l g 3  IIOW~VW,the 
Niuntz-metal hull-sheathing beneath the andioi
clrttcs this feature more likely aftcr 1850, 
Muriiz ~ncial(also called composition metal 
and ydlow rnetd) was patented in the 1830s, 
but iippaixnlly did not come into CoIiirnoIiuse 
until midcentury (Iioniiberg 1980:141). 

Research on the gear wheels (Plate 14.6 
and 14.7) since 1985 confirms tfiesc gears are 
par&of a wooden windlass, A similar windlass 
horn the latier half of the niricteerith century 
is in Figure 14.6. The gears are ihc windlass 
pawl rims and purchase rims, the wooden 
por-ciruns have deteriorated. No other iron 
portions of thc windlass wcre observed 011 site 
in 19135. 

Thc pawl rim is 2 f't in diameter wilh 1 I'i 
8 in inside dimcter and 4 in wide pawl. 'I'he 
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F’ig~re14.4. Anchor 1near Feature 4. 
NBS photo by Larry Murphy. 

purchase rims are 2 f t  3 in in diameter, and 
1 ft 6 in inside diameter. 

Additional bow features in the area included 
hawse pipes, one with chain cable inside. 
South of the gear wheeIs was a bobstay, part 
of the ship’s headgear. The bobstay had an 
internal diameter of 5 in. Southwest of the 
gears some iron breast hooks were observed, 
but not measures. 

Anchor 3 is located directly east of Feature 
5. This anchor has a length of 8 ft 10 in, 
giving an estimated weight of 7.8 cwt or 858 
lbs. This anchor is similar in size and weight 

Anchor is unrigged and not deployed, 

to the one of Feature 5 .  Stud-link chain cable 
of similar dimension to that of Feature 5 was 
located in proximity. Anchor 3 is considered 
part of Feature 5 because of similarity of 
anchors and chain. 

Feature 6 (Figure 14.7) is bulb iron most 
likely associated with the vessel represented 
by Feature 5 .  

CONCLUSIONS 

The Nine-Cannon Site is a complex, 
multicomponent site consisting of at least 
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Plate 1 4 5  Anchor 
flukes with open-link 
chain visible. NPS 
p h ~ t oby Larry 
Murphy. 

three, possibly four, casualty sites spread out entirely, or, Iess l i ldyy  could be rekited to 
over a wide area. kature 1 is likely the only Peaiure 4. Indicaiions are, however, Palure 
evidence ofa grorinding; Feature 2 is about a 5 is a discrete site. Because F O E  008 lies 
6UO-ton vessel and different from Feature 4, closer to the northern edge of Loggerhead 
which is a perhaps a smaller, later wrmlc. Reef, Ihe probably path for a vessel striking 
Feature 4 may represent mother wrwk this reef portion is from north to south* 11. Is 

292 



Plate 14.6. Woodein windlass pawl rims and purchase rims, NPS photo by Larry Murphy. 

less likely, though not impossible, that a 
vessel could have made it to this area coming 
from the south, Interpretation has assumed 
north to south tral:k. Feature 5 definitely 
represents deposition of a ship’s bow in this 
area (iron breast hooks were also found in the 
area). Feature 4 reflects generally amidships 
rigging, with no bow representation, except 
for anchor 2, which is associated with chain 
cable. 

HYPOTHESES DISCUSSIONS 

Primary hypotheses represent the most 
likely interpretationbased on current evidence. 
Secondary hypotheses are residuals, possibili

ties, but not likely. Further testing and 
documentation are necessary to augment 
present interpretation and test these hypothe
ses. 

Primary Hvpotheses 

1. 1 a discrete grounding event. 
Most likely hypothesis based on evidence. 

2. Features 2 and 4 represent separate events. 
Evidence strongly supports this hypothesis., 
especially different size and style of chain-
plates associated with each feature. Indications 
are that Feature 2 was salvaged. 
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Plate 14,7.Close-up ofwooden windlass pawl 
riiiis. WPS photo by 1 .arry Murphy. 

1. Pawl 
2. Pawl-rim 
3. Purchase-rims 



I 3.5" 

I I 


Feet 


Figure 14.7. Feature 6,bulb iron scatter. Drawing by Scott Travis. 
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3, Feature 5 is a separate evenr. This is most 
likely. 1'hei.l: is little evidence lo corinect this 
feature with other fcalures I however, extensive 
survey and continued mapping may piwvidc 
more evidencc. 

Secondarv Hvpotheses 

1. Feature 1 is associated with Feature 2. 
Must sornchow account for age disparity 
between cairiroii and structure and explain 
south to i iorh distribution from shallow Lo 
deeper waler . 

2.Features 2arid 4 are a slirgle w r c c l ~lVJusf 
explain clltference of chairrplaic types. 
Supporiing evidence for hypothesis is that 
wreck features are corntemporary , m d  vessel 
sizes repixsented by both featiires arc similar, 

3. Features 5 ,  1 and 2 represent a single 
wreck scatier. This cmi be discounted because 
of duplication 01bow features (hawse pipes, 
windlasses, capstans) in FeaLures 5 aid  2. 
Deck inacliirrery of Peatul-c 5 wits iiianual; 
l%aiure 2~ steam clriven. 

4. Fealures 5 and 1 are associated, This is ii 

logical possibiliiy , Uowever, Indicalioris arc 

illat Feature 5 Is rncrcli later (50-100 years) 
tlran l%iIiure 1, a r ~ lthis hypolhcsis relies on 
south lo norlh vessel ti-ack. 

5. 	1k;iiwc 5 is associated with Feature 4. 
Assuriics souih 10 north vcssel track. There is 
liitlc cvidcnce upori which io coiinecl these 
scatuses. 

This site is methodologically oxic of the 
riiost cliallerigirig sn faid investigated at Forl 
Jcffcrson NM. 'l'lie site clearly necds much 
IIIOW woIk, being ilic k i s t  dncurncnled of thc 
1990 fieldwoi-k sitcs. An Important aspect of 
this site clocuiizerrtation is a high-resolutioii 
reiriote serisirig survey to magnetically 
dcterrriiric site extent. l3;ithymetl.y of the area 
is also irnporiarit for site irrtcrprctation, 
especially to detcmrine Iikclihood of vessel 
tracks across thc: ilrea. MOIXon--sitedocumcn
tation is necessary to trace separalc wreck 
events and produce a conrpreliciisive site 
report. l k i h e r  field documentation should riot 
he aiieinpted, exccpt for specific l'ealures such 
as thc ballast :ii+ca,without remotc serisiiig and 
electronic positioning, rl'lie iieldwork and 
ilniilysis preserited ~ W C  should be seen only as 
a first cut at interpreting this complex ami,  
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CHAPTER XV 

Archeological R w Q ~ ~ :East Key Construction Wreck 
(FOJE 01%)Fieldwork Prior to 1990 

Larry E. Murphy 

PAST WORK 

The 1971 SEAC survey first recorded the 
&st Key Construction Wreck June 15. The 
site was discovered by magnetometer, which 
recorded a 2,960-gammareading (probably the 
"iron pile," see Chapter XVI). The Florida 
Underwater Archamlogid R e m h  Section 
(UWARS) site cud  notes that three types of 
"iron ballast blscks," some wood, bronze 
fasteners, scattered bricks and iron fastenings 
were located. Also noted were "slate" 
flagstones similar to those at the fort, granite, 
cement barrels and metal ingots. Some flat 
rock fragments were taken for comparison to 
the fort's flagstone; results were not reported. 

The Construction Wreck is currently 
marked with a wrwk symbol on MOAA Chart 
11438 in its correct location. There is no 
wreck symbol on the earlierC&GS Chart 585, 
which w a s  used by the 19191survey team.The 
10-ft deep site lies $00 yd inside the 30-ft 
conbur marking the skoal edge east-southeast 
of the site (see Figure 16.2). 

4989 FIELDWORK 

This site was visited June28 and 29, 1989. 
Participants were Fort Jefferson National 
Monument (FOE) employees &. Doyle, P. 
Given, and A. Brown dong with archmlogists 
R. Gould and L. Murphy, who sketched the 
site to determine the nature of features, site 
extent and use for planning future work. 
Investigation technique vvas for two divers &I 
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lay out a 300-ft long tape along the site's 
center from a structure feature that appeared 
to be near the northwest site extremity,Divers 
recorded compass directions and Swam 
perpendicular transects to ascertain scatter 
extent. Pat Given, on snorkel, drew a quick 
site sketch using the tape as control. Gould 
sketched features and Murphy wrote descrip
tions and photographed. Six field samples 
were collecteil for analysis. 

Site Descrbtion 

A brief site description will be presented 
based on the 1989 mnnaismce;  subse
quently, the site was imvestigated more 
completely in 1990 by Donna Souza (see 
Chapter XVI). This site is a shipwreck4 
sailing vessel apparently carrying building 
materials for Fort Jefferson (Plate 15.1). 

Numerous quarried rectangular stone 
blocks are present, some with very flat sides, 
while some appearing rougher. Ten blocks 
were measured; the range was 4 U2 ft to 
nearly 8 ft long, by 1-3 k wide and 3, 4, 5 or 
6 in thick. These were identified as likely 
flagstoneb l a b  �or Fort Jefferson. 

The ship carried numerous barrels of 
material that hardened in barrel-shaped casts. 
No barrel staves or iron hoops were observed. 
Many barrels lay in orderly lines end to end 
as they would have been stowed aboard ship, 
indicating somewell-preserved portions of the 
site. A pile of roughly 4-in x 4-in femous, 
rectangular blocks of various lengths was 



Yllute l!Lxu Cagt CI H’ Green removing a 
sanrple in 1989 from a stone ‘bhxli on FBJB 
011 for analysis a d  comparison with For6 
Jefferson flagstone. Sample w a s  graywade, 
the same material as the fort’s ilagsioncs. NPS 
phob by Larry Murphy” 
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Plate 15.3. Large wood hgments and iron pins. This feature is hull deadwood. NPS 
photo by Larry Murphy. 

Plate 15.4. Hull planks where wood 
samples were removed in 1989. The 
upper plank is pine, the lower oak. 
Muntz-metd hull sheathing remnants 
were also recovered and sampled. N P S  
photo by Eugene T. &we. 
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noted. Ship fasteners, s ~ m econnected by 
w a d  fragmentss,Iron drifts? bronze drifts and 
square bronze spikes were observed on the 
site. 

Soma hull fragments more than 10 A long 
containing iron pins were found near the "iron 
pile" (Plate 15.3). These most likely represent 
bow or skrn d a d w d .  

The structure arm, which was the datum 
for the sketch map and is Feature 1 an Sourn's 
map (see Figure 16. I), contained exposed hull 
plank beneath rows of barrel casts. Two 
contiguous hull planlcs, each 12 in wide and 
an estimated 2 In thickness, were observed 
beneath the casts. The planla were eroded on 
the sides, SQ a reliable thickness was not 
obtained. 

Hull planla were bskned with trunnels 
and brcrrize fasieners about 1 1/2 in diameter 
an I-ft centers, indicating frames of about 6-in 
sided dimension. No frame fragments were 
observed. 

The two hull ylarks appeared ba be 
different species (Plate 15.4). The darker had 
oak grain, the other appeared to be pine. A 
sample of each andl a piece of trunnel were 
taken for positive identification: sample 
analysis verified the field crbservatiion. 

Hmd-hnning at the plank edge reveded 
brass-colored hull sheathing indicating Munk 
metal, which dates the site to Ehe 1&4Osor 
later. Some scattered sheathing bits of were 
embedded in the cord botbm. 

Sample Analysis 

Samples were labelled F O E  4-89-1-5and 
10. John Husler, University of New lVkxxlco 
Geology Department (lhsler 1989), a n a l y d  
hull sheathing canstituents;, the barrel cast 
material and identified the flagstones, and 
University of Arixma Laboratory of Ilm-
Ring Research identified the wood (Dean 
1990). 

Sample 1 - Hull sheathing. Sample was 
badly ox id id  'brass. After cleaning with 
dilute acid a id  rinsing with acetone, it w a s  
analyzed, revealing these: principal constitu
ents: 44-66 percent coppery 33-35 percent 
zinc, 0.5 pixcent lead and 0,8 percent tin. 
Ylrehi1a.l analysis was;: 

Weight 
Element Pfxxxlt 

65.7 

34.3 
0.50 
0.27 


<o.m1 
O*OJ8 
0-38 
O"R7 

101"5  

This alloy is consistent with Muntz metal 
located on other sibs. 

Sample 2 - rhnrrel in exposed plank, 
possibly pine. Results: Pinus spU(knot?) 

Sample 3 - hssitde pine hull plank pine, 
k s u k :  Pinux sp. (16 riugs)" The pine of 
umples 2 and 3 appear ti3 be 'United Stakes In 
origin. 

Sample:4 - Atrutting hull plank, possibly 
oak. Results: 0uerr:w s p  

Sample 5 - Barrel cast, Results: 
Contained 21"7percent S iQ and 25.9 prcerrt 
W i g 0  The magnesium and calcium are 
combined as carbonates based on the high loss 
on ignitions (212%at 1cdoO''C) md mpid gas 
evolution upon treatment with IN hydrochloric 
acid (Husler 1989). Constituent analysis and 
comparison wiih Portland arrd mt1u-d cement 
are given in Chapter XVI (liible 16.2). 

Sample 10- P ~ d i ~ nQ� flat rwk.Results: 
Geological identification is gmywcke, a type 
d sandstone, This material appears identical 
with first-tier flagstme in the fort. 



Rate 15.5. Iron block feature, 1989. N P S  
photo by Larry Murphy. 

Site Analysis 

The site represents a wrecked sailing 
vessel dating prhaps to the 1860s. The ship 
is most likely northern built and possibly 
southern patched, indicated by the pine 
hull-plank and tmnnel. The pine hull-patch 
indicates the vessel was either an older vessel 
not warranting a first-class repair with an oak 
plank replacement, or perhaps a northern-built 
vessel owned by a southern company. The 
vessel did not receive a first-class repair for 
some reasopz, and this would have altered its 
insurance classification rating. 

The vessel was tarrying mixed construc
tion materials for Fort Jefferson and the 

voyage likely originated in New York. 
Construction supplieswere primarily procured 
and shipped from the Corps of Engineers’ 
offices there known as the New York Agency 

1983:226-228). 
This site is about 3 nautical miles 

northeast of Southeast Channel. If the vessel 
was making for Fbrt Jefferson and sunk in a 
storm, the storm was most likely a tropicd 
cyclone, which would produce strong 
southeast winds. The wreck may have 
occurred in the fall. Fort construction work 
was minimal during the summer “sickly” 
season, md cyclones are most likely in the 
Ml. Qf course, the vessel might have been 
sunk any time as a result of pilot error. 

Hull deadwood features were located on 
the site extremity nearest East Mey. Although 
this represents bow or stern, it is unknown at 
this time. If the ship was underway when it 
struck, it is likely bow. It could be stem 
structure if the vessel was in distress before 
wrecking and had an anchor deployed, which 
would have made the vessel enter the shallows 
stern first. No sign of the rudder or other 
stern feaeures was located. 

The vessel was partially salmged 
indicated by the total absence of standing or 
running rigging elements. Wreckers were 
active in the area during the nineteenth 
century, and there was a ready market for 
salvaged rigging (e.g., Dodd 1944:197 and 
Key West Admiralty Wreck Reports, which 
frequently report rigging salvage). Damaged 
vessels were repaired and refitted in Key West 
creating an on-going demand for recycled 
rigging materials. 

The site’s 10 ft depth would allow 
virtually complete recovery of rigging 
dements, including chainplates and deck 
fittings, none of which were located in the 
immediate site area. However, if the vessel 
sank in a severe storm that broke up the hull, 
the upperworks could have been swept away. 
Site compactness and undisturbed rows of 
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barrels lying atop hull structure argue against 
this pssibiIity. 

Fmt Amr flagstone measurements 
conducted during this field session Indicate the 
cargo stones may have been destined for the 
large parade-ground magazine. This unlinished 
magazine lacks inner floors, but coniains the 
thickest flagstones located in the fort in its 
foundation. (ThYs spulatiiun was supported 
by Soua's 1990 research.) 

It is curiaus that no construction 
materials seem b have been salwgd. The 
cargo w a s  certainly accessible. Although the 
cement would have beeri useless, the other 
materials would have ready use a few miles 
away ai the fort" The large parade-ground 
magazirre w a  never completed. For Some 
reason the materials were not valuable enough 
tu retrieve, although the means to do so were 
avaiilable. 

The Fort JeEermn Shipwreck Dabbase 
currently lists five nineteenth century sailing 
vessels as total h x e s  near &st Key- Four 
carrying general merchandise were lost before 
1864. One lost in 1893 was in ballast. No 
h o w n  wreck is a reasonable possibility �or 
this s i h  

Mditiod historical research is n d d .  
A likely source would be shipping documents 
or' contract suppliers arrd those of the New 
York Agency. The vessel w a s  probably 
Insured, and contecmporzlry lnsumce records 
should be consulted. Fort kfferson and 
Loggerhead Light logs md bcal newspapers; 
are other possibilities. 

This site was cansidered a b p  priority 
for dacunrenbtian In 1990 bemuse of its 
association with Fort Jefferson, ease of access 
a d  visitor lnkrgre'ratiion p0krrtki.I. This 
recannaismce provided information for 
planning the dcrcurnentatian fieldwork mil 
laying out principal research questions. 
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CHAPTER XVI 

East Key Construction Wreck (FOJE 011) 1990 
lnvestigations 

Donna J. Souza 

INTRODUCTION 

This study was undertaken as part of a 
survey conducted by the National ParkService 
to assess submerged cultural resources within 
Fort Jefferson National Monument 0. 
During summers of 1989 and 1990, 
archeologists participated in fieldwork under 
the overall direction of Larry Murphy, of the 
National Park Service ( N P S )  Submerged 
Cultural Resources Unit (SCRU). Richard 
Gould supervised the 1990 fieldwork on this 
site. 

Brv Ttrtuaas Geoqr a d q  

Dry Tbrtugas reefs form an elliptical 
atoll-like structure about 27 km dong the 
major, or southwest-northeast, axis and 12 km 
on the minor axis. Three major banks, or 
keys, Pulaski (NE), Loggerhead 0,and 
Long Key (S) are separated by 10-20m deep 
channels on the northwest, southwest, and 
southeast (Davis 1982) (see Figure 1.1). The 
banks surround a 12-23 rn deep lagoon, a 
natural harbor where ships passing through the 
straits ofFlorida have taken refuge for more 
than three centuries (Rearss 1971). 

The form and structure of the Dry 
Tortugas reefs has been determined by the 
prevailing physical environmental conditions. 
Shape of major banks is determined by 
prevailing westerly currents. southeastern, or 
windward, bank reefs reflect moderate wave 
energy generated by mild summer "trade 

winds, " while the massive coral buttresses and 
hard bottom areas along the northern rim 
appear to result from regular high-energy 
winter storms (Davis 1982). However, 
short-term extreme climatic events, such as 
hurricanes or thermal shocks, may signif
icantly alter large scale features of the reefs 
(Davis 1982). 

In 1990, therewere seven keys at the Dry 
Tortugas. From west to east, they were 
Loggerhead, Garden, Bush, Long, Hospital, 
Middle, and East Keys, Middle Key is 
frequently awash and Hospital Key is 
occasionally submerged during spring tides, 
but the remainder are continually above sea 
level. Names of the keys have changed several 
times since the eighteenth century? sometimes 
swapping the names of Bush and Long Keys. 
Bird Key was completely lost following the 
hurricane of 1919. 

STUDY CONTEXT 

Archeology pertaining to preparations for 
war from the midnineteenth century onward 
canbe used to identify and test certain cultural 
uniformities. For instance, in the evolution of 
the modern arms race there are repeated 
examples of the revival of archaic technologies
and their continued use well beyond their 
practical usefulness (Gould 1990:162). Use 
and development of these technologies include 
the concept of "dekrence"; that is, the 
development of a technology or defense 
system in order to deter an enemy, either real 
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or imagined, from attacking. Development mf 
defense systems: is o�kn accompanied by 
continued investment in h e m  even when it has 
become obvious they are obsolete: (GouM 
1990:195). Fort JeEerson, built as part of the 
"third system" of United States coastal 
fortifications, is a prime example. 

Though ccrnrnrerclally uninteresting, the 
strakgic location and natural harbor d the 
Dry Todugas was r e m g n i d  as a potentid 
base of operations b control Fiorida Straits 
navigation. In July 1829, Carmmdare Yohn 
Rodgears reported to the Secretary of the l%vy 
that if occupied and fortified, the Dry 
l'ox-tugds wsuld constituk the "admlce ps t "  
for gulf coast defense. These islands were 
"directly in the track of all vessels gassing b 
md fray not only between them and the 
lidississippi, but between every part of west 
Florida and our eastern states." At the same 
time, no other site presented the "same 
facilities in communicating" with pork in 
Cuba a d  on the Mexicm Gulf Coast, If the 
Dry Tortugas were fortifid, the canimerce of 
La Habdna and "even the homeward bound 
trdde of Famicay would be subjected to its 
grasp'' (Bearss 1971). In 1847, the US Corps 
of Engineers began construction of' Fort 
JeRerson an Garden Key. Because there were 
few island resources, all casnstructionmatmiale 
(except fill and card aggregate), supplies, and 
labor force were t m s p r t d  to the Dry 
Tortugas via ship. Work continued for d m ~ s i r  
thiriy years, but thhe fort was never completed. 

A majority of Dry Ibrtugas shipwrecks:are 
merchant cargo ships en rouk to United 
States, South American, European aid 
Caribbean destinations. During ihiny years of 
construction, however? some ships carrying 
~ons t ruc t i~nmaterials b Fort JeRerson also 
wre&d, Study of this particular w r d r  group, 
which we can refer b as "construction" 
wrecks, could help provide answers as Ea why 
cast of building and maintaining the fort was 
so high, arid why the fort arid some of its 

major detached structures wcre never com-
Pl@kd. 

There are no h o w n  records documenting 
events that led up to thhe wreckirrg of the ship 
at East Key" All Srifurnration presented here 
regarding the ship and the observcd seabed 
distribution was gathered through underwdter 
survey, SB the results should be considered 
preliminary. 111 shuuld be stressed however, 
that this study focuses on more than just a 
shipwreck; it examines the relationship 
between this shipwreck and Fort Jefferson 
construction history. The primary Source of 
historical informatian I s  B e a m  1983, 

A major consideration of this study, and 
a fundarnenhl philosophy of the SCRU, is 
conservation of shipwreck and underwater 
a r c h d o g i d  sites. Increased awareness of the 
need ?or conservation in all archwlogical site 
investigation has forced researchers b develop 
rnethads for selectivey and evelr nandestruc
tiw, archeology (Ouuld 198321) Except for 
removal of small samples for identification and 
analysis, all work performed on the &st Key 
Wreck was c~mpkeelynondestructive and 
concentrated an mapping sitt: details. Tht: 
entire site wds: measured and nrappd using a 
condination of direct measurement and base 
line tri&ration, a thoroughly kskd and 
proven mapping technique devdaped by the 
SGMU and used with excellent results an the 
USS ARlZONA (Lemihan et al- 1989; 
Slac'ifman 1')&4:101) and at isle hp1le: 
Wdtional Park (knihan 1987). 

In addition tu surveying the immediate 
wreck concentration, a wide area survey> 
covering more than 500,000 sq ftF wds 
conducted to determine If the site represented 
a single event, or if there were makrials 
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Figure 16.1. East Key ConstructionWreck Site, contoursand 
positions of Features 8 and 9. 

superimposed from multiple wrecks and 
strandings. This area survey located additional 
materials probably associated with the East 
Key Wreck laying outside the major debris 
field. Two additional features were recorded: 
an anchor and a transom with detached beam. 

Base Line Measurements 

A preliminary site "swim-aver"was done 
todetermine base line positioning to ensure it 
passed through the densest area of the debris 
field. 'Tim base lines were used. Base line 1 
was 163.8 ft long and at an angle lo*relative 
to north. Base line 2 continued from base line 
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1 for a distance of 94.5 ft with a turned angle 
of 185". The datum p i n t  was placed at the 
0-ft marker on base line 1. 

All site measurements were recorded in 
feet and tenths of feet rather than in metric 
measures because American and many 
European shipbuilders traditionally use units 
of feet. Using feet and tenths facilitated 
plotting measurements onto a field map using 
a ten-to-the-inch scale. It also facilitates the 
use of an electronic calculator when measure
mentsarecomparedand analyzed statistically. 

Measuring teams usually consistedof three 
divers: two divers worked the tape measure 



and one diver recorded h e  datad.Other divc 
teams drew details and photographed features. 

Each trilakrated p i n t  w a s  plotted mi^ a 
field map. Then, each plotted point was usad 
as a subdatunr for a series of dlrmt masure
ments. In this way, each group of barrelsy 
graywacke slabs, and all fatures were drawrr 
onto the map in relation b the plotted 

mnknts during the wrwkirrg prwssing and 
after it has settled onb the swbcid. Muckelroy 
defines a shipwreck as “heevent by which a 
highly organized and dynamic assemblage of 
artifads are h n s i o r m d  into a shtic and 
disorganized state with long-term stability” 
(1978:157). Validity of canclusisns reached 
in maritime archeology depends on the 

a understanding of these prwsses, so theirtrilakrakd pints .  As a C ~ ~ S S - C ~ ~ : ~ ,  

semicontrolled phsbmosaic of the site was 
completed, The pholomosaic wis assembled 
and conipared io the Beld map and minor 
modifications and corrections were made. Irr 
addition, specific failares were phobgr;lphed 
and dTdW11. 

h order iQ make mvianable irrferences 
from the archeological record, investigators 
must take into account a variety of processes 
that have had an impact on the evidence. 

Because formation prwesses u p r a k  In 
biased ways, the hisbric arid archeo
logical records cannot be taken at hce 
value. Instead of ’reading’ those 
records In a direct and sqm-iicial way2 
the archeslogist is farced b investigate 
formation processes themselves, 
asslessing and correcting f i r  their inany 
effects [Schiffer 1987373. 

Historical and archeological record 
formatlort processes are ~f two basic Irirrds: 
cultural and rionc;ulturdl, Cultural formation 
processes result from human behavior that 
affect or tmsfomr ariifack after their initial 
priad of use in a given activity. lifoncultui-d 
formation processes include: n a n d  environ
mental impact upon ariifacis arid archeological 
depsiis (SchiEer 19&7:7)” 

In order b interpret dah leave in the 
remains of seai-king advities,  it is impmiant 
to undcrskwd what happens h a ship arid its 

study must uccupy a central place in the 
subdiscipline (Niuckelrsy 1978;157). 

Bnvirunmerrtd or I K M ~ C U ~ ~ U ~ ; ~factors 
aEecting a submerged site are diiTerent from 
those found on land. HQWW~X,operating 
factors have an eRwt ern every site in wrying 
degrees, making archeological evidence more 
homogeneous thari on mast terrestrial sitesv 

As Muclrelruy notes (1978: 163), the main 
determining factor iri survivalof archeological 
remains underwkr 1s attributes of the m b d  
deposit. This includes underwater bpgraphy, 
nature of the warsest material within thke 
deposits, and nature of the finest material in 
them. The &st Key Wreck Site seabed deposit 
is what Ithckdroy classifies as a Class 
‘ ~ ’ w Q - I Y ~ ~site (1978: 164)”The icpqyqdiy is 
more than 70 piercent botbsrn sedirirerrhry 
deposit and includes deposits ~f everything 
from boulders ’rc, silt. While there are no 
actual boulders at the h s i  Key Wreck Sitey 
the barrel-shaped cement forms act as 
”ariiilcial boulderS” and may have the same 
eEat as natural boulders 011 the topography 
and seabed movement. For this reason, the 
ship’s cargo, flagging stmes and cerrierit 
bands, has actually helped b preserve the 
s i k  In this type a? euvirrrnmerrt one expects 
icp find elements af structural remains, many 
object3 in scattered distribution, and, perhaps, 
some organic remains. While no organic 
remains were Iwakd other than hull structure 
at thke h s t  Key Wreck Site9 the observed 
sedbd distribuiiori and amount of structurd 
i-emains are consistent with a N!uclcelroy’s 
Class Two site. 
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Unlik those on land, cultural processes 
affecting submerged sites are IinriiedJ to a 
rdatively few identifiable activities (Muckel
roy 1978:158), These include salvage 
operations, looting and activities of arched
srgistsl. A cultural transform that Muclcelrsy 
does not address, however, is the pssible  
effectsof other ships, either through wrecking, 
stranding, or while at anchor" These camp'ii
cafe site inkrpretation by intrarlucing 
postdepositional alterations or adding later 
nonrelatd materialar. 

Wreckinq Process 

Three principal prmsses that lead Q 
material loss from a shipwreck sik are 
wrecking, salvage opntians, and disirrtegm
tion of perishables (Muchlray 1978:166).The 
wrecking process Is both an extracting filter 
mcl a scrambling device. An extracting filter 
acts to remove objects from the observed 
seabed distribution. A scrambling device is 
any force that tends; b scatter objects during 
the wrecking process or after the materials 
have mine Icy rest an the seabed. These 
processes include not only the brdcdowrr of 
organization at the moment air'impact, but also 
the continued break-up of wreckage: I)II the 
seabed, Extractive and scrambling procesws 
include the stages by which the vessd wrecks 
up until the time it becomes part or' the 
seascape; anything that happens after skibillxi
tion can be described as seabed movement 
(Muckelroy 1978: 169). 

W d  md other materids float, at l a s t  
until they 'becomewdkrlaggd. In the case of 
the &st Key Wreck, it is; impassible h 
estimate which items may have simply flwdted 
away. There is: no doubt, however, that the 
ship wlas dragged down by a combination of 
its eoriteiitsyflaggirrg sbnes auld barrels filled 
with cement, and Ynfiowlng wdkr. Weight of 
these makrials on board helped keep the 
wreck in place until much of it became 

embedded in the seabed. This set of circum
stances is very sirniiar b many classical shipsy 
such as the YASSI ADA wreck, which was 
pinned down by its amphora cargo (Hass 
1982:32), md the wreck of D A I ~ ~ ~ O U ~ l 1 H ~  
whose hull had been pinned down by iron and 
flint ballast (Martin in W4uckelroy 1978:166). 

Cement barrels, being saturated with water 
and much too heavy b float awayy spilled 
~iraundl the sik as the ship began ta break 
apari. &ause of their I;ylindrical shape, they 
tended b be more susmptibk to the effats ~ i '  
chmging currentssl,Some wentudly rolled a 
considerable dishnce from the ship structure. 

Seabed movement is primarily the result 
of water movement, by either tidal currents or 
wave action. The East Key Wrwk Site lies at 
a skdlllow depth and Is In a high-energy 
envilrcrnrnent. Wave-indud water and sdi 
nient motion deprral on varying weather 
conditions. There is a slight but consi;mi 
current moving north b south at this site>and 
it is more than enough ts move coarse 
coralline sediment. buring the fieldwork, each 
day upon reaching the site it was necessary to 
f'an a w y  redeposited sediment that covered 
previously eqosed planks. Sediment helped 
to preserve planks that had become firmly 
embedded. Howevery the coarse sediment 
kMtlkrk2 also has had a scouring e fkt  on the 
mnaining w d mn1pnenb. 

Seweral hurricanes (2dde 16.1) have hit 
the Dry Tortugas since Fort CreRerson 
corrstruction began. These storms may have 
had a drzmmatic impact on the &st Key Wreck 
Sib and have contributed to the further 
breakup and redistribution of cultural 
material. The haphard  scattering of many 
400-pund cement barrels, the transom located 
557 it away from the wreck site, and the many 
atbred d e a d w d  pieces all are testimony Ir, 
devastating storm eRects. 
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lhble 16.1. Hurricanes and Tkopical Storms Since 1855 

year 


1856 
1865 
1870 
f 873 
1875 
1906 
1910 
1919 
1921 
1926 
1928 
1935 
1944 
1947 
1960 
1964 
1965 
1972 
1975 
1979 
1985 

The graywacke flagstone (Figure 16.1) 
area, however, has not been as seriously 
affected by seabed movement. The flat, 
rectangular shape of the flagging stone make 
them naturally resistant to seabed movement. 
Because prevailing current is north to south, 
the pile of graywacke flagging stones has 
actually acted as a buffer against the current 
and protected the area immediately to the 
south. In this ara are several rows of barrels, 
still end to end in neat rows as they would 
have been stowed within the ship's hull. It is 
here, also, that hull planks are found. These 
plank xun under the graymcke pile and 
cement barrels for a distance of at least 50 ft. 

Wind Speed 
(mph) Name 

NIA 
N/A 
NIA 
NIA 
NIA 
NfA 
N/A 

84 
N/A 
138 
75 
86 


120 
155 
92 

110 
136 
43 

104 
95 
96 

The flagging-stone pile has also acted as a 
barrier that prevented, to a grat  extent, 
movement of several barrels immediately to 
the north.The barrels became wedged against 
the pile and settled into the seabed. 

0ther Noncultural 

Transformation Processes 


The common shipworm (Teredo navulis) 
can have a devastating impact on a shipwreck 
site. This worm has been the bane of navies 
and merchant fleets from ancient times until 
the advent of metal-hulled vessels. In more 
recent times, it has become the bane of 
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underwater archealogistss. Any submerged, 
exposed w d  becomes a f a s t  for the 
shipworm, and there is little chance cut‘ my 
wood remaining after prolonged exposure. 

The East Key Wreck Site is a high-energy 
area. The wakr kernperdure is, warm, and 
there are the vcpmcious shipwornis. Under 
these conditions, one would not e x p t  Gu find 
a great deal of ship structure an any wreck 
sik, and this is the case with the East Key 
Wreck Site- Fortunately, however, the 
particular configuration of cement barrels and 
flagging sbnes has acted to prakct some of 
the hull planks that became burid under these 
materials and are therefore prokted from 
shipworms arid other marine organisms. The 
currents and many storms that have w m c M  
the area have also aided in the preservation of 
some of the w d e n  ship mrnpnents  by 
burying them in the seabed, and protecting 
them from marine organisms and the mntin
u d  scouring effect of seabed inovenrent. 

An area that is as hazardous ta ships as the 
Dry Tortugas is likely b have many wrecks 
and strandings m u r  over time within a 
relatively small area. There are areas within 
the Dry Tortugas that are especially dangerous 
and are veritable shiptraps. One such place 
is immediately b the south of Loggerhead 
Key. The Nine-Cannon Site (FOE 008) 
appears to have at least three shipwrecks 
superimpsed on one another (I,.. Murphy 
1990)“ 

There have been numerous accounts a� 
ships In the Dry ‘l’ortugaa becoming stranded 
and subsequently refloated. In many instances, 
successful release of these ships was due icr the 
off-loading of cargo and/or ballast in order b 
lighten the ship. It is reasonable toassurne that 
an area where a ship has wrecked is also a 
likely place for a ship lo become stranded (and 
vice vera). Whether or not the stranding 

becomes a wreck depends an the tides, winds, 
the crew’s Ingenuity and luck. Off-loaded 
materids from these strandings could easily be 
superimpsd upon a wreck site or debris 
from a previous stranding. The cannon^ at thhe 
Mne-Cannon Site, for instance, could be 
makrjal that wds hylf-loaded in a srrccessllrl 
attempt to refloat a stranded ship. 

Ships at anchor c m  also have an impact on 
underwater sibs, This Is most likely b m u r  
through anchor positioning arid dragging or 
t m h  disposal while on sib, 
h discussed earliery a wide area survey 

was wncluckd b determine if the materials 
Imakd at the &st Key Wreck Site represent 
a single or multiple event. The only nsakrials 
1gcat.d during this survey were an anchor and 
a transam. While it cannot be shkd with 
absolute certainty that these adfacts are, 
indeed, associated with the &st b y  Wreck, 
their lmt iun  relative to the wreck and their 
size and type mala  it highly probable. It can 
therefore be concluded that the East Key 
Wreck Site is a single, discrete event. 

Salvacre 

h fke a b m m  af historical dwumenhtion 
regarding mhage operations on the East Key 
Wreck, it is difiicult to spewhie about what 
materials were dmgd. The cement, once 
saturated with seawater, was no longer usable, 
so its d w g e  would nut have been attempted. 
The flagging sbnes, however, were (and still 
are) perf’tly suitable for construction 
purpasm Yet: there Is: no evidence that any 
attempt was made to recover them. The depth 
of the wreck is only 12 ft at high tide, and thhe 
kchnology for salvage d the materids 
certainly existed in the nineteenth century and 
in this area. Yn kct., salvage In the Dry 
Ibrtugas; has been a lucrative business fir 
mare thm two hundred years (karss 1971). 
The hct that the flagging stones were not 
recovered is even more interesting considering 



there is evidence that sume salvage of this 
vessel did take place. 

%king into account the probability that 
some of the rigging would have floated away 
during the wrecking process or decomposed 
after being deposited on the seabed, one would 
still expect to findsome artifacts such as iron 
hardware, chain plates, mast hoops, and block 
arid tackle fittings. However, except for a 
single mast hoop, no rigging was found. While 
kick of rigging at the wreck site may be 
considered as negative evidence, it is highly 
probable that the wreck was stripped shortly
after having run aground. In addition, the 
small quantityof yellow bricks observedat the 
site could indicate that there was, at that time, 
a pressing n d  for bricks and, therefore, the 
cargo of yellow brick was recovered. But, 
while we canbe reasonably certain that there 
was more rigging and hardware present 
initially, we do not know how many bricks 
there were at the wreck site to start with. On 
the other hand, these yellow bricks could have 
been firebricks and not cargo at all. If there 
had been any steam-operateddeck machinery, 
as Feature 10 suggests there may have been, 
these bricks could have lined its firebox. In 

any case,it is clear that certain materials at 
the East Key Wreck Site had a higher priority 
for salvage. This process of “selective 
salvage” needs to be examined more closely 
in order to determine why rigging was 
salvaged and construction materials were not. 

Other Cultural Transformation 
Processes 

There is no doubt that salvage is the 
primary cultural transformation process 
affecting the East Key Wreck Site. However, 
there is another that needs to be considered, 
namely, looters and relic collectors. The 
Southeast Archeological Center’s Site 
Inventory Record, apparently completed in 
1987, indicates primary site disturbance as 
vandalism. It is impossible to determine how 
much material has been removed from the site 
by divers collecting relics, but there is no 
question that their presence has had an impact. 
Feature 13 (Plate 16.1) consists of seven 
copper hteners that were found under one of 
the smaller flagging stones with two more 
found under a nearby coral head. 

Plate 18.1. Feature 13, cache of capper fittings is evidence 
of diving activity. NPS photo by Donna Souza. 
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This assemblage could nst have occurred 
as a result of environmental processes, nor is 
it a likely association from the ship itself. A 
diver most likely gathered the fasteners from 
around the site and s b r d  'them under the 
flagging stone and coral lread, perhaps b be 
collected at a later time, or at the dive's end. 
This feature is similar to what ScRiBer refers; 
to as a cache-a specialized type of Be: hch 
refuse produced under conditions d abandan
ment where return is  anticipated (ScRifTer 
1987: 92). As Feature 13 demonstrates, return 
may be anticipated but does not always fakc 
place. 

Over time, a. shipwreck becomes an 
artificial rcef, a complete ecosystem with all 
manner of corals and fish; and, where there 
are fish, there are usually fisherman. b t h  
cornnierclaland s p r t  fisherman can contribute 
to the transformation of a shipwreck site. 
Since Fort Jefkrson NM is a protected area, 
commercial fishing is prohibited and sport 
fishing Is kept to a minimum. However, the 
possibility of poiachers is very real and their 
effects should be considered. In unprukckd 
areas, it is conirnon to And remnants of 
snagged fishing nets ;around a wreck sitee. 
While warking on the HW!S VIXEN project 
(a protedd wrmk where fishing Is not 
allowed) in Erermuda, it was necessary tor 
remove yards of monofilament from the wreck 
during the course of the field study. Fishing 
activity, gariicularly repeated anchoring and 
trash dispo,ul, can alter shipwreck sites, 

Cultural formation processes also include 
archeological activities. As noted earlier, 
except for removal of small amounts of 
material f ir  identification and analysis, diil the 
work acwrnplishd on the &st Key Wreck by 
this research project was completely naude
structive, and no excavation or ~ernovaiof 
artifitch took: place, Sediment w a s  fmrred 
away from some sections of wooden structure 
for the purpose of measuring, mapping and 
photogmphing. After the work on a particular 

section had been completd, it was recovered 
with sand. A few ikems such at;the mast h w p  
and deadwood pieces were I i k d  from the 
seabed f ir  measuring or photographing, but 
were replaced In their original psition. No 
encrusting marine s p i e s  were removed from 
any tartihcts or ship structure, 

The Site 

The &st Key Wreck Site is located 
approximately 1,500 yd east of &st Key in 
the Dry Ibbriugas at a depth of two fathoms at 
high tide (Figure 14.1). The area is a typical 
shallow reef environment, generally flat with 
coarse coralline sediment. There is a slight but 
almost canstant north to south current. 
Encrusting marine species include brain corals 
(Diplori& sea fans (Gotgorib) and fire coral 
(Milkporn) (see Chapter XX). The amount of 
encrustation m g e d  from moderateyon objects 
such as the cement barrel forms and gray
wacke flag Plate 16.3). 'Visibility during the 
project ranged from 20 ft to 50 ft, depending 
on tides and weather conditions. Wakr 
ternprdture remained a constant 88"E 

Materids a l r ~ r v dan the seabed included 
barrel-shaped cement forms, slabs 0.f flagging 
stones in various sizes? timbers, iron ingois, 
and scattered bricks. The QbSerVed seabed 
distribution covers an area of approximakly 
50,000 sq ft (Figure 144.2). 

Features 

The most prominent feature of the East 
Key Wreck is the "cement barrels." Barrel-
shaped hardened cement farmed when dry 
cement packed inside w d e n  barrels became 
aturakd with seawater (Plate 162). 

The wooden barrels themselves have long 
since decompsd  due to seavvakr exposure 
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Plate 16.2. Barrel-shapeel cement forms. NPS photo by 
Donna Souza. 

and wood-boring woms (2redo navalis). end, in neat rows, as they would have been 
These "barrels" are distributed haphazardly packed as cargo. 

throughout the wreck site but with a higher More than one hundred slabs of material 

concentration around the end of base line 2. identified as gmywcke (HuSler 1989) Wefe 


h this =a,the "barrels"are lying end-to- observed at the East Key site (plate 16.3). 

Rate 16.3. Stacks of gmywacke flagstones. N P S  photo by 
Eugene T. Rowe. 
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Gmywckr: is a "kind of sandstone mrnpsed 
of grains of w d ,  which are of various sizes 
connected together by a base of clay-slate, and 
hence this rack derives its gray color and 
solidity" (Pettijohn 1987:197). The kern1 
"graywach" comes from an old German 
mining krm, "waken'' for waste or barren 
(Dstt 1971:147) and the natural gmy color of 
the materid. This material w a s  used in 
quantity as flagging stones f i r  the casemate 
floors at Pad IYeEerson (Beam 1983:134)+ 

A 15-ftx 20-ft iron pile composed of small 
beams and rods (Feature 15) is located 
approximately 14 �t from base line 1 (Figure 
16.7,)-No conskuctian materials could be wen 
under the iron pile. This pile is enclosed by 
strands of rotten cord that were originally 
impregnated with tar or pitch. These ropes 
were probably tied around the iron pieces to 
keep them from shifting while the ship WLLQ 

underwayw 
It has not yet been determined if &is iron 

was part of the ship's cargo or if it was used 
as ballast, There are several cement barrel 
forms scattered around the pile, suggesting 

that it is asslaclatiid with the East Key Wreck 
rather than material off-loaded from another 
ship that w a s  stranded in the same area. No 
similar types of iron hadware were located at 
Fort Jefferson, although this does not rule out 
the possibility that the iron was raw material 
b be worked at the fort- Because ships 
transporting materials and supplies to Fort 
YeBerson would have no return cargo, the 
most parsimonious explanation I s  that the ship 
was carrying its own ballast for the return 
trip More information is needed, however, 
before my conclusions can be made. 

A few hull planks, designated as Feature 
1 (initially W12) (Plate K 5 ) ,  were observed 
dong base line 2,  These planks run under 
several rows of cement barrel forms. The 
rnakrjals of these planks have been Identified 
as pine (Pitius) md oak (Qwms)(Dean 
1990). The planks are 1-�t wide with trunnels 
spaced 1-ft aparr along the length. Two pine 
planks are eclge-to-edgeand have two 1/2-inch 
bronze fasteners, indicating that the ship wds 
patched, Sirice the pine sample is a s p i e s  
Indigenous 'w the South and the sak sample is 
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Plate 16.5. Feature 1, outer hull planks. WS photo by Larry Murphy. 

indigenous e0 the North, it could indicate that 
the ship was built in the North and repaired in 
the South. The dimensions of these planks and 
fastenings are consistent with a ship of 350 
tons @esmond 191921). 

Hullsheathing fragments wereobserved on 
many of the planks, particularly mound the 
area at the end of base line 2. The metal ms 
identified as Muntz metal,a copper-zinc alloy 
that came into common use in the midnine
h n t h  century (Ronnberg 1980). Several 
detached pieces, some up to 2-in across, were 
also found throughout the wreck site. 

Several sections of deadwood (Feature 7), 
solid pieces of timber scarfed together 
lengthwise on the keel, were located along 
base line 1 near the iron pile. The sections 

3 1s 

ranged in size from 11.7 ft x 3.2 ft to 4.3 fi 
x 1.0 ft. Each contain iron fasteners. Three 
sections of iron railing (Feature 3) were 
located along base line 1 near the &turn pint .  
The fail has a diameter of 12/3 in and lengths 
of 6.7 ft, 6 fe, and 1,9 ft. 

A single mast-hoop (Ratwe 12, Plate 
16.6) w-located westof the iron pile. The 
hoop has a slightly oval shape with inside 
dimensions of 1.9 in x 1.7 in.The ovaI shape 
is possibly due to damage sustained during 
seabed movement. The hoop is 3.5 in wide 
and 1.5 in thick. There is a hinge directly 
upposite a flanged ring of 1 in diameter. No 
other rigging was recognized on the site. 

TNOfeatures were located during the wide 
area survey. The first, a transom that probably 



.... ... ... . . ~~~ ~ 

Phbrz lr6;,6. Feature: 12 (arrow), mast hoop WPS photo by Eugene T. &!owe, 

supported a lower deck, was located 557 ft 
from the datum at a bearing of 290"I This 
transom, desigrratd as Feature 8 (Plate 14.7), 
is a symmetrical triangular shapc. It is 18.1 A 
wide at the tory, and its sides, slightly curved 
inward, have a length of 10.6 R. 'hzre are 
eight vertical iron Fasteners, "7 b -10in high, 
arranged 1 ft apart in staggered rows. Along 
one side Is an attached w d  beam 2 In wide 
and 9,1 fi:long, Wiis section has small vertical 
iron fittings; spaced 1 ft apart. 

An isolated w d  plank 18.8 fi x. 95 A 
was lmakd approximately 18 ft from the 
transom. 'Veriical iron Edskners, arrmgd In 
staggered mws dong the top are spaced "7 fc 
apart. There are several large iron fitiings at 
each endl, Along U K ~ Cside there are seven 
horizontal fittings:spaced -5W apart. Each end 
uf the plank is notched in a dove-tail type of 
fitting, Due ta its proximity, sizeyand fastmer 
arrangement, it is probable that this plank Is 
associated with the transom. The ylarik 
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Plate 16.7. Feature 8, transom. NPS photo by Eugene T. 
Rowe. 

Phte 16.8. Feature 9, anchor lmtd at Reef's Edge. 
N P S  photo by Eugene T.Rowe. 
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These two anchors, however, do provide 
evidence that other ships have b m m e  
stranded near h s t  Key m d  ffrat the Dry 
Tortugas continues to be dangerous 'w 
navigation. 

Seven copper fasteners were found 
together under one d the flagging sbnes 30 
R from base line 2. Two additional copper 
Fisteners were located under a nearby cord 
head, Ikslgnalcd as Feature 13 (Plate 16.1), 
thew nine hskners ranged in s i x  from "75;ft 
to 1.3 ft in length. All had a diameter of S in. 
l'wo Feature 13 hashers still had w d  
attached. 

The only other detached copper bsknerr; 
were lwakd separately along base line 2.The 
first, approximakly 6 ft from base line 2,is 
L 2 ft long with w d  fragments mgl encrusta
tion. 'I'kc second, located 8 ft froin base line 
2 ,  is .S A long and also has sorile wdxrd 
fmgments ali-ached. 

Feature 10 consists of the detached 
coniporrerit of an irsrr mechanism. It was 
located 146 ft from the datum point at a 
bearing of 330", This piece is 6 A in length 
with a square ilanged opening at one errd, The 
o p i n g  is; .7S ft square with an inside opening 
of .5 ft" An iron strap 1.4 ft long runs along 
one side. A detached iron fragment with a 
round bolt "75 fi long was found 11ext b the 
structure. A few inches away is a lorig bolt 
.91 ft long with the nut still attached. An iron 
comb-shaped object lies " 5  ft awdy from the 
long piece, This object is ,75 ft square wirh 
4 indentatjoris 3 in deep and -5 in wide. This 
piece is S Q E E W ~ ~similar io a Worthirrgbn 
pump steam vdve seat (King 1849:38). The 
Worthlngbn pump was used as an auxiliary 
pump for cleaning ships' bilges and other b s h  
requiring pumped water. A sirriple slide 
version of this component was yakrited in 
1849 (King 1879). Another iron abject lies 
7.25 ft fmm the long piece and is 1.91ft long, 
3 in wide, with athched bolt. 

It has not yet been determined If Feature 
10 is assmiatd with the East Key Wrtxk, 
More information is required before a final 
determination can be made. No other 
mechanical components were lwated at the 
site 

Several scattered bricks were observcd 
around the wreck site- "f'hesebrich are the 
yellow Penmmla-type brick used in Fort 
Jefferson construction. The number of bricks 
observed at tke site was too small to determine 
if they are aswiatd  with the wreck or 
whether they are simply scattered debris from 
the fort's construction period. It is possible 
that the ship was carrying a shipment of bricks 
irr addition to its cargo QP cement arrd ilagging 
stones, and that ~ Q S Iof the bricks were 
salvaged shortly after the ship ran aground. 
Several very small fragments of window glass 
were observed in the sediment around the site. 
It is not known if this glass was part of the 
ship structure, or if there was a shipment of 
glass on its wdy h the Fort. 

It is my hypdiesls that the loss uf 
construction materials 011 wrecked ships en 
mute to Fort JeiTerson significantly conkjib
u t d  t~ the allmast continuous delays in the 
CQnStrUCtiOn schedule and the high cost of 
building m d  maintaining the fort" The 
shipwreck referred b as the East Key Wreck, 
sometimes called the "cement barrel wreck," 
was a wooden-hulled ship of the late nine
kcnth century. The ship was carrying a cargo 
of mixed COnStrUCtiQIl matends intended for 
the completion or' the d e t a ~ h dstructure 
h o w n  at; the "'bigmagazine" at Fort Jefl-er
son. Salvage or replacement of materids for 
the unfinished, yet ~ b ~ ~ k k : ,fort wrls too 
C O S ~ ~ Yand any further plans far hi cunstruc
tiian were abandoned. 

l t  is fuirrihka. hypothesized that the materials 
located at the w r c k  site are a potential 



"archeological signature" of the construction 
of defense systems located on island groups. 
Materials such as those damaged due to 
exposure to seawater, those of no intrinsic 
value, and those available in abundance (and 
therefore easily replaced), such as flagging 
stones and bricks, are not likely to be 
salvaged,even when conditions favor salvage. 

Test lmelieations 

As a test of the stated hypothesis, 
measurements were taken of flagging stones 
from the wreck site and compared with 
measurements of flagging stones taken from 
a random sample of casemate floors at Fort 
Jefferson and from the partially completed 
floorof tRe detachedparade-ground magazine. 
A series of statistical analyses was conducted 
to determine any significant variation in size 
between the three groups of f i a i n g  stones. 
If the flagging stones from the wreck site do 
not vary significantly from those of the 
casemate floors, the hypothesis will be 
disproved as it could indicate that the materials 
located at the wreck site were possibly 
intended for the further construction of the 
third tier of casemates or repair of the lower 
casemates. 

If any further substantial construction of 
the fort took place after the loss of the ship at 
East Key, the hypothesis will be disproved as 
it would be possible that the construction 
materials on board were intended for some 
structure other than the detached parade 
ground magazine. 

If it can be demonstrated that the materials 
found on the East Key Wreck are construction 
materials intended for the big magazine 
located on the parade grounds of Fort 
Jefferson, it would be possible to explain, in 
part, the continued cost overruns and delays 
that were experienced during the construction 

period of the %rt. By locating and m i n i n g  
other construction wrecks within the bound
aries of Fort JefFmonNM to determine which 
materials had been salvaged, it wuuld be 
possible to identify an "archeological signa
ture" of the construction of defense systems 
by industrializednations on island groups such 
as the Dry Tbrtugas and Bermuda. 

ANALYSIS 

Data Analvsis 

Bble 16.2 gives a cornparison of the 
chemical composition of dry natural cement, 
a sample of material from the East Key 
Wreck, and material identified as Portland 
cement (Construction TechnologyLaboratories 
1987:lO) found on the Ledbury Reef Wreck 
at Biscayne National h r k ,  Florida. While 
there are only minor differencesin most of the 
compounds, there is a much higher content of 
Magnesia (MgO) in the natural cement. 
Natural cement compositions vary, depending 
on the region of its origin, but according to 
Eckel, "thenatural cements usually carry 20 
to 25 percent magnesia" @&el 1922:248). 
Cement aboard the East Key Shipwreck Site 
is natural cement. 

Natural cement was generally used in the 
American construction industry until roughly 
1865, when the advantages of Portland cement 
became known (Construction Technology 
Labsrabrks 1987:3). The first works for 
manufacturing IRortland cement in England 
were established in 1825. The first plants to 
be established outside of England were in 
Belgium and Germany about 1855. Importa
tion to the United Statesbeganabout 1865 and 
the first Portland cement made in the United 
States was produced by David 0. Saylor in 
1871 (Blanksand Kennedy 19555). 
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1.42 
2.06 

A random ample of six bands w a s  
m a s u r d  to( determine any size variance. The 
data collected are displayed in Ilktble 16.3, 
Any difference in size can be attributed to 
expansion of the cement due b exposure to 
seawater and varying strengths of w d e n  
barrels that:c o n h i n d  It, There are indications 
in some of the b a d  �oms that many of the 
w d e n  barrels cracked due to the expansion 
d cement during setting, dainage that 
occurred during the wrecking process or later 
when the barrels were moved about the seabed 
by currents or storms. 

21*70 21.08 
127 10 

4"15 4 2 9  
2.40 2.39 

"27 *a4 
25"90 1.72 
4.40 67.19 
1.44 108 

. I 8  . I 3  

.84 3+2& 
21.20 N fA 
16.84 N/A 

A barrel having dimensions ~f 2,13 ft in 
height between heads and a diameter of 1-3 ft 
would have a total capacity of 3.186 cu ft. 
Using available figures �orPortland cement as 
a guide, cone band would contain a net weight 
of 378-0 pounds (hlcel 1922:491-492). 
Allowing for the weight of the w d e n  barrel 
at 22 pun&,  the iota1 weight d o n e  packed 
b m d  of dry cement would be 400 pounds 
(kkel 1922:491-492),A total af 361 cement 
b a d  forms were crbservd or1 the &st Key 
Wreck Site?yielding a minimum cargo weight 
of 722  bns. 

2*1 1.2 
2.2 1.2 
2.2 1.2 
7,. 1 1.3 
22 1.3 
2.2 1-3 



At the Ehst Key W&k Site base line 2 
was laid through the areawhere the graywach 
flagging stones were most eclncentmted. It is 
apparent from their observed position that the 
stones had been stacked, one upon the other, 
in rows during transport. Some slipping and 
scattering of the stonestook place during the 
process of wrecking or during one of the many 
.hurricanesthat hit the Dry Tortugas since the 
wreck. In some areas along base line 2, it was 
observed that cement barrels had been stacked 
on top of flagging stones for shipping. Due to 
the scattering and stacking of the stones, not 
dl the material could be reached for mmur
ing. A total of 101 stones were measured, 
approximately 85 percent of the graywacb 
material located at the site. 

The graywacke slabs varied in size, with 
the mean length being 3.8 ft, mean width 1.4 
k,and mean thickness 3.5 in. Total volume 
of the graywacke material was calculated to be 
179.28eu ft. At 2.3 gmms/per/cu/cm1 cu ft 
of gmywacke weighs 143.58 pounds. Adding 
in the estimated 15 percent of unmeasured 
material yields a flagstone cargo weight of 
14.8 tons. 

Total area of gmywacke material was 
calculated to be 553.97 sq ft; taking into 
considemtion 15percent unmeasured material, 
the estimated area of the materials is 637.07 
sq ft. The detached parade-ground magazine, 
as it now stands, has eight alcwes, each 
mering an area of 75.5 sq fr for a tuhl area 
of 604 sq ft. Allowing for the partially 
constructed floor already in place, and 
calculating some waste as material is trimmed 
to fit in place, the graywacke flagging stones 
located at the East Key Wreck Site are of 
sufficient quantity to complete the floorof the 
"big magazine." 

A random sample of 101 flagging stones 
in the casemate floors of Fort Jefferson w a s  
measured to compare with those found on the 
East Key Wreck Site. A t-test was dune to 
establish whether or not any difference 
between the two groups was statistically 
significantand not due to natural variability in 
the samples. Group 1 consisted of the random 
saniple of measurements from casemate floors, 
and Group 2 consisted of 101flagging stones 
measured from the East Key wteck Site. 

Hate 16.9, Detached parade-ground magazine. N P S  photo 
by Donna Souza. 

32 I 

_I-- --__ -



A coniparison of length between the two 
groups yielded ;;I m a n  d 3-55 ft f ir  Gr~i ipL 
and 3.83 ft for G n q ~2. The calculated 
t-ualnebetween these two groups is -d,44 with 
171.17' of freedam. This siatistic indicates 
that there is no statistically significmi 
difference between the length of the makrials 
located at the Ehst Key Wreck Siie and thos~ 
in place in the casemate ilarrrs or' Furi 
Jeiferxon. A I-kest was also dune to compare 
the width between the two groups, and h i s  
produced dramatically differart results. The 
mean width of Group 1 was 2.59 ft and that 
of Group 2 w a  1.41 ftwThis yielded a t-w'lut: 
of 19.94 with 16329" of fr&anr. This 
indicates a highly statistically signiiicant 
difterence in width I 

Standard deviation for width was .305 for 
Group 1 and "511 f ir  Group 2,Indicating that 
sbne widths at the wreck site varied slightly 
more than those in the casemate ilmrsr. A 
comparison of lengths provided a similar 
result. Standard deviation for length was 1 1 
for Group 1 and 1,624 for Group 2,  This 
indicates that whilc there Is still some variance 
in the lengths between the two groupsy 
differences are not as significant as for width * 

This discussionleads to the conclusion that 
difference In length between the two amyles 
of flagging stones can be attribuid io naturd 
variation, while the difference in width, being 
shtisticaHy significant> cannot, The stones 
measured from rke &st Key Wreck Site, with 
a m a n  width of 1.41fiyare significantly more 
narrow than tliose of the casemak doors. 
Slrice it Is possible b n i h  the sbnes shorkr 
but not wider, the Bagging stones ImaM at 
the East Key Wreck Sik wuld not have been 
intended for the further construction of 
casemate floors. The pakern for asemate 
flooring is 6 rows of 2.5 ft in width iol cover 
the 15-ft-wide casemaim. 

The flagging stones in the center d the 
grillage of the detached parade-ground 
magazine were measured b coinpare yo those 

of Group 1 arid Group 2. Since the sample is 
quite small (119)yno xhtistical mniparison a n  
be atk~raytd.However, all ~f the stones In 
this saniple had a uniform width sf 1 ft; length 
varied slightly from 2.6 Pi: ~LY2.8 ft* This 
waulld Indicate tirat the sbsles were srdei.ed 
pe-cut milw p r r  arrival at Fort .kffersunwere 
trimmed further by sbne cutters b fit into 
place:, The presence ~ r 'sbne cutters is 
confirmed in .a mcunilrly report of operations 
at Port Ilefhson for May-August 1862: "The 
blacksmiths had made generd rcpxirz;to tools 
and machinery; sharpened masons' and stone 
cutters' tools; " " ~and f i t i d  lead to roof 
surfaces" ( k i r s s  19833250). 

The fraguients of hull sheathing observed 
throughout the &st Key Wreck Site are of the 
alloy "Muntz metal," which caine inio 
C O ~ ~ C ~ O K ~use after 6845. The cement at the 
wreck site has been identified as raw natural 
cement, a material In C O J ~ U I O ~use In the 
United S h k s  until 1871, when the first 
Ilrorihnd mrnent was produced. This places the 
date s f  the wreck b be mnietime after 1855 
and before 1871 Considering the pine patch 
found in the hull planks, which is unmixkik
ably a repairyit I s  probable that the ship had 
'been in seavice for several years before being 
wrecked at P ~ s tKey 'Eking this into account, 
it would place the wreck at the lakr end of the 
time frame9 which coincides with the late 
perid irr the construction history ~f Fort 
JefikrsonI 

Late in 1861, Chief Engineer Joseph C i  
Ibtien sent notice that some of the most 
impariant structures at Fort YeKerson remain
ing i~ be built were the large parade-ground 
magazines md that work s h d d  be cum
n r c n d  irnrnaliakly (karss 1983:205), In 
Pebmary 1862, Tbtkn sent a set of deiaJ1d 
drawings entitled "Plms, Swtisns md 
Elemtioris of a Detached Magazine, ' I  along 
with instructicvns for the Skrrrndatims: and 
grillages (Bmrss 1983:206)).It was: not until 
1864, however, that construction of one of the 
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magazines was actually begun. Due to delays, 
lack of materials,and shortage of labor force, 
work proceeded slowly. In a report of work 
accomplished during the 12 months ending 
June 30, 1866, Superintending Engineer 
Walter McFarland repof.ted the status of the 
detached parade-ground magazine as having 
been "raised from its foundation to reference 
(13'6") and the principal arch turned"(Bearss 
1983:262). 

No further work on the magazine took 
place in the years that followed, and the 
partidally completed structure m nbegan to fatl 
into disrepair. In 1846 Colonels Horatio G. 
Wright and Zealous �3. Tower of the Board of 
Engineers for Fortitications submitted a 
comprehensive report on the status of the 
construction and condition of Fort Jefferson 
and ih detached structures. In that report they 
called attention to the condition of the 
detached magazine. The structure, as it then 
stood, had its walls laid up to the spring line 
of the principal arch and the arch turned. 
Since the walls were only 6 ft thick,the report 
questioned whether the arches detailed in the 
plans were bombproof. They suggested that an 
additional course of wncrete on top might 
correct the deficiency (Bearss 1983:346). 
Despite their recommendations, no further 
modification or construction of the parade-
ground magazine took:place. 

In the years that folluwed the partial 
completion of the detached parade-ground 
magazine, construction at Fort Jefferson 
facused on the repair and maintenance of the 
Officers' Quarters, the barracks, and on 
incrming the fort's mament  (searss 
1983:303-309). During the years 1871-1874, 
no funds were appropriated for construction 
at Furt Jefferson. The balance of funds was 
used for repair of the barracks and the 
seawall. In 1874, a modest amount of funds 
w a s  made a d a b l e  to the Corps at For% 
Jefferson. Five barbette platforms were 
modified, but no construction took place 

(Bearss 1983330). In 1875 and 1877, no 
construction funds were available and no 
construction was attempted. All available 
funds were used for the rnaintevlance and 
protection of "public properties" at Fort 
Jefferson from 1878 to 1889. The Army 
pulled out of Fort Jefferson in 1889 and it was 
then turned over to the Marine-Hospital 
Service (Beans 1983:357-379). 

CONCLUSIONS 

As stated in my hypothesis, I believe that 
the ship wrecked at East Key was carrying a 
cargo of mixed construction materials intended 
for the completion of the "big-magazine" at 
Fwt Jefferson. As this study has shown, the 
graywacke material located at the East Key 
Wreck Site is identical to material used as 
flagging stones for the floors of the casemates 
and thedetached parade-ground magazine. The 
flagging stones at the wreck site are signifi
cantly more narrow than stones currently in 
place in the casemate floors and, therefore, 
cannot have been intended for those floors. 
Thewidths of the flaggingstones are compara
ble to stones already in place in the "big 
magazine"and they are of sufficient quantity 
to mmplete the unfinished floor. 

The ship located at the East Key Wreck 
Site was a wooden-hulled vessel, possibly a 
schooner, of approximately 350 tons. The ship 
w carrying construction materials intended 
for the completion of the detached parade-
ground magazine located at Fort Jefferson and 
was wrecked during the year 1866 or 1867. 
The rigging and some construction materials 
such as bricks were salvaged for repair or 
maintenance of other structures at Fork 
Jefferson. Cost of replacement of cement and 
cost of salvaging flagging stones for the 
already obsolete detached parade-ground 
magazine was too much for the limited 
construction funds for Fort Jefferson, and any 
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further plms �or its campleiion were a h - will be necessary b study other mnstructlsn 
don&. w m b  in the Dry Wrtugai; in order b 

Loss of materids at the East b y  Wreck understand die full wpe of the e i h t  that 
Site cantribrated b the delays md added tohe  shipwrecks ;and the materials lust on them had 
expense of construction at Fort Jefferson. It on the wnsiructicrn history of Fort Jefferson. 



CHAPTER XVll 

Bird Key Harbor Brick Wreck (FOJE 029) Fieldwork 
Prior to 1990 

Larry E. Murphy 

The Bird Key Harbor Brick Wreck has long 
been known by National Fark Service (NPS)  
personnel. A memo by Southeast Archeologi
cal Center (SEAC) archeologist George 
Fischer (Fisher to Nordby 3/8/88) stated he 
had visited the site in 1969. A site visit was 
not recorded during the 197%survey, and this 
shipwreck was not listed among known sites 
then. Florida State University students 
photographed and mapped the wreck in 1976 
(Lagan 1976; see Chapter X).Members of the 
NPS Submerged Cultural Resources Unit 
(SCRU) briefly snorkled the site in 1985 
(Lenihm 19853). TheBird Key Harbor Brick 
Wreckwas recorded as site number FOJE U W  
029 by SEAC sometime after 1987. 

The Bird Key Harbor Brick Wreck is 
located on the Bird Key Bank’s east side in 
about 6 ft of water, lying bow to shore, listing 
to starboard. Principal site features are hull 
bottom,iron frames and stern deadwood,drive 
shaft and 5 1/24?, four-blade screw. The dark, 
oblong shape of the site against the surround
ing white sand is easily visible from the air 
(see Plate 12.21). 

1988 FIELDWORK 

A survey team under Larry Nordby’s 
direction visited the site the afternoon of 
March 21 and the morning of March 22 when 
conditions were rough at UW 003 (see 
Chapter XI). Larry Nordby, Ron Ice, Jim 
Delgado and Rich Curry made a sketch map. 

Afternoon dives on March 22 were terminated 
because of strong current. 

A single glass bottle bottom w a s  recovered 
(Acc. FOJE #11, Acc. No. 129) from the 
starboard side about 1 m from the hull and 10 
m from the propeller. The thick, green-glass 
bottom is asymmetrical and contains a kickup 
and pnt i l  scar with no mold mark, indicating 
it is hand-blown (Plate 17.1). Most character
istics are consistent with demijohns similar to 

Plate 17.1, Green, glass bottle bottom 
recovered from 029 in 1988 (FOE Accession 
Number 11). Bottle identified as a midnine
teenth century demijohn. NPS photo by Jerry 
Livingston. 
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those recovered from .the stern-wheel steamer 
BEKlXANQ lost April 1865I This bottle typc 
w a s  commorrly used fir intoxiants (Class 111, 
l'ype 1,  Swibr  1974:22-24; see dw Petsche 
1974). 

Objectives were t~ examine the site for 
diagnostic fmtures, hull slructurd ererner~h 
and engineering fatures 90 a rascrnable 
priority could be set and methuciolugy 
developed �or future site dwunrenhtion. A 
secondary objective w ix~ dekmrine site 
scatter and assess other factors for plmnlng 
the 1990 fieldwork. 

The site was visited June 29 and July 4, 
1989, by Richard Gould, Linda Stall and 
Larry Murphy. On June 29, they snorkdd the 
wreck and general site; smba w a s  used on 
July 4. Diving tasks included structural future 
examination and a general perimeter survey to 
determine site scatter extent and direction. 
One w d  sample, FOB-689-4, was removed. 
This was from an outside hull plank and 
identified as oak (Qlieruws sp?  Dean 1990). 

This brief dexnption I s  based on the 1989 
reconnaissance. A more detailed presentation 
is in Chapter Xvm. This shipwreck is a 
screw-driven, narrow-beamed, steam vessel 
likely involved in some way with Fort 
Jefferson construction activities. The hull had 
a hard-chined flat biiorn with longitudinal 
sponsons that increased deck-luad space 
without altering length-b-beam ratio, which 
is important far vessei speed. The hull 
length-to-beam ratio is estimated to be about 
1:6-7, indicatirrg a vessel built for sped. 

The wreck lies with a starboard list, bow 
to gird Key Bank, Stern deadwood has 
separated from the hull and Is lying on its 
starboard side with the four-blade propeller 

and 6-in-diameter shaft still attached. Iron 
straps heavily reinforce the d a d w d .  

The encrusted x r e w  blades are 3 ft long? 
1 ft 4 in at the base and 2 A 10 in wide on the 
outboard m d  The detached unbalanced 
bothm-supparid rudder, with rudder head 
fatures missing, hies a few f i t  to starboard 
stern. The rudder, blades and hub are wrought 
ironw The 1-ft quare hub-nut assembly 
appears asymmetrical on the stern fxe 
indicating it is keyed; the key is about 10 in 
lmg. The stern c l e a d w d  iron reinforcing 
suppried the combined weight of the shaft, 
screw and rudder. 

Interior hull fmtures are boiler features, 
fimr plates and iron floor-frames. Frames are 
on 2-ft centers, 4 ft wide at the flmr and 1 ft 
high (moulded), There are rernnank or' a 
moulded cenierline langitudid fature ccrni
posed of two 2-in x 2-in angle-irons 3 In apart 
with angles .facing the hull side. Additional 
construction features, particularly longitudinal 
sup@ mwchanlsms were sought, but none 
observed. It w a s  expected that Some additional 
longitudinal hull support would have been 
necessary for this hull design, but none w a s  
found. '13sehhl investigation ~f hull fasteners., 
strapping and reinforcement f i tures ,  
especially In the stern, was planned for fu'utlire 
fieldwork. 

No evidence of engine, condenser, pumps 
or other steam machinery was lmakd. The 
engine wis likely a direct-acting:, horimntal 
high-pressure type, During the 185Os, 
direct-acting engines superseded geared 
engines in Great Hrihirr (Smith 1937:146), 
although direct-acting engines had been 
mmmon for decades on US western rivcrs. 
Some mid-L840s screw steamers carried 45-80 
psi engine pressure turning about 45 revolu
tions per minute (Fraser 18455; Walker 
1861125) No stern tube or shaft log evidence 
remained on site. Lignum vitae was introduced 
as baring maimid in 1856 (Graham i958:44), 
replacing brdm (Smith 1937:79) Detmtiirra-
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tion of bearing material will q u i r e  encrusta
tion removal in some areas along the shaft. 

Bricks midships represent the boiler bed 
position. The boiler was likely a q w e  or 
rectangular fire-tubetype. It was undoubtedly 
made of iron, as steel was rarely used for 
boiler construction until availability of 
open-hearth steel around 1874 (Smith 
1937:197). It possibly could have been an 
early miter-tubetype,probably vertical. This 
type Was available in the early 1860s (walker 
I861 25) .  

The port hull-side, which is accessible 
along the bilge, was examined for construction 
details. Hull construction is composite--iron 
frames and wood hull-planks, with iron 
shell-plates on the hull bottom. Iron shell-
plates attacked to the frames are mered with 
2-in-thick oak hull-planks. Muntz-metal hull 
sheathing was noted on the planks. Sheathing 
iron hulls with planks and cuprous sheets was 
common in midcentury to diminish rapid 
biological fouling mmrnon to iron hulls. 
Because of rapid galvanic iron corrosion when 
in the presence of copper, all iron had to be 
thoroughly insulated from the copper compo
nents. A necessary question arises regarding 
the exposed iron stem-components on this 
vessel. The prop, shaft, rudder and rudder 
skeg do not appear to have been sheathed and 
would have been exposed to galvanic reduc
tion.What methods, if any, were employed to 
protect the iron components? 

Composite hulls were an early variation for 
screw-powered vessels. By the rnid-l86Os, 
composite construction was recognized as 
being much too weak for the strain and 
vibration of screws (Graham 1958:46). 
Composite construction for ocean vessels in 
general was passing out of favor by the 
mid-l860s, and "could not be recommended 
on the sore of economy or safety" (Fairbain 
1865:71). Hull construction on this site 

supports an early construction date, or 
possib�yindicates a local (southern) builder. 

Goufd and Stoll's 1989 site perimeter 
investigation indicated artifact scatter extends 
at least SO m to starboard. No material was 
observed on the seabed off the port side. "ha 
unmarked yellow bricks and a red brick were 
lmkd close to the wreck. 

Site Analvsis and Engineering Context 

The vessel is an early nmow-beam, 
shoaldrafl screw steamer and appears to be 
the oldest screw-pawered vessel in N P S  
waters. Screw propellers are generally 
considered to have been introduced in the 
1840s. However, British screw propeller 
patents appeared in 1832 by B. Woodcraft and 
F.P. Smith in 1836 (Murray 1863:136), six 
weeks before John Ericsson (Smith 1937:67), 
who is sometimes credited with inventing the 
screw propeller. Ericsson demonstrated a 
functioning screw-driven vessel tc, the British 
Admiralty in 1837 (Graham 1958~39-40),but 
no interest was shown,and Ericsson moved to 
the US in 1839. Hull vibration was a serious 
problem with early propellers and, coupled 
with inherent weakness of wooden-hull stems, 
limited screw acceptance until the advent of 
iron hull construction, which was primarily the 
result of merchant development (Smith 
1937:95). 

The first iron steamer, the side-wheeler 
AARON MANBY, was built in England in 
1822. The vessel was similar in dimension to 
the Bird Key Hubor site: 106.8 ft between 
perpendiculars and 17.2 ft beam, draft of3.5 
ft (8rady 195412). The first iron screw-
steamer built in this country was VANDALIA, 
1839, designed by Ericsson and built by the 
Phoenix Foundry for lake use, closely 
followed by CLARION for ocean use between 
New York and Havana. There were about fifty 
propellers operating in the US by 1840 @rkr 
1918:3), and about the Same number in the 
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British Navy k n  y w s  later (Smiih 1937:75). 
Smn stearnen appeared in the Gulf and 
Caribbean; in 1855 the Ericsson Company 
built the iron steamer IVlATANZAS for the 
West Indies trade ( h k r  1916:7). A pair of 
screws were fitted b XS. MCKIM, a vessel 
in the Gulf kde  In the early 1840s (Cramp 
1909:149), This vessel w a s  later rased as a 
transport in the l i d a i m  War"Some w l y  Iron 
steamers were constructed specifically for the 
Gulf trakte (Cmmp 1909:154-147). 

The most diagnostic sik attributes are hull 
fitures, primarilycrvmprrsikmnsiKucdon,and 
the low-pitch, four-blade prop that a p p s  
large for this size ship, These fatures are 
consistent with construction and machinery 
practices prior KY the Civil WrwIn the early 
I8&os, three and four-blade props werE 
considered superior io two-blade props 
because of greater speed and less vibration 
(Murray 1863:138). The design nmy be a local 
h p e r  propdler modification (Kidgely-Neviti 
1981:19l), which was in us% In die early 
1840s. h p e r  and Ericsson propeller designs 
were the two principal competitors in the mid 
b late 1840s (Fmser 1845). The Ericsson 
version, less successful than the h p e r  style, 
was similar tcv the original John Stevens screw 
design I 

The Bird Key Edrbor vessel may have been 
carrying bricks b Fort Jefferson and f i r  this 
reason has long been lmown as "the Brick 
Wreck. " &rick construction on the fort began 
in 1848 (&asti 19&3:46),and southern bricks 
were used in the 1850s. Captain Scarrit, who 
prwured Fort JeRersan construction makrials 
in 1853 noted: "4hwi~cohbrick averaged 
about 90 cubic inches, whereas northeastern 
bricks measured less than 60 cubic inches" 
(Bearss 1983:73). A contrdct let at the: mme 
time f ir  Pensacala bricks spa i f id  they be at 
least 90 cu in volume for use at Fork Jeiferson 
and Fort vhylsr (Barst; 1983:74). YiIlow 
bricks 1wak.d on 029 were mare than '10 cu 
in, 

In 1985, SCYW spu lakd  she vessel may 
have been an old, local vessel d w g i n g  bricks 
f r ~ mthe fort (knihan 1985). It seemed 
unlikdy a screw would have been employed 
in carrying mdkrials:.tul the fort as early as the 
mk-be~lumyellow-brick construction p e r i dI 

which was a very early prid for US 
screwdriven vessel:ls, Gsuld's research 
reported belaw indicates the vessel probably 
was carrying materials to the ~ Q A -

It is curious that &richwould have been 
carried on the must expensive, h s k s t  vessel 
t y p  available in the 1850s and early 1860s. 
Period steamers were much more likery b 
carry high yield passengers or expensive
merchandise. The numerous Gulf schooners 
would more likdy be carrying bricks, 
considerehi bulk cargo+ Pensacoh brick 
manuhcturers agreed to transport bricks b 
For$ Jefferson abcvard a "vessel drawing 14 
f i t  of water" in the 1850s @arss 19&3:72), 
indicating use and availability of large sailing 
vessels at this tinre. 

The Bird Key Harbor Brick Wreck, because 
of ib small size, narrow beam and shalhw 
dmfi, would be an impractical brick trampor
tatiori vessel. Assuming it w a s  doing so, why 
would it be carrying bricks? Perhaps there was 
a shoriage of mare practical vesselsls,or it was 
irnp~rimtto get a small cargo afbrich la the 
fort In a short time- There were cruntncf: and 
tmsprtatlon difficulties with southern brick 
manuiacturers beginning in the 1840s (Beam 
19813:76). Possibly this was an attempt by a 
supplier to get a cargo b the fori quickly in 
a difficult time, Or, the vessel may have been 
carrying sampks for shipment acceptance, 
with the bulk of the shipment i~ be sent rrym 
sample acceptance by fort engineers, Clearly, 
mare historical research is n & d  for this sik.. 

Since this site's discovery md naming, it 
has been assumed the vessel carried Fort 
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Jefferson constructionbricks, either toor from 
the fort. However, little solid evidence 
associating bricks found on this site with Fort 
Jefferson has ever been offered beyond 
presence of yellow bricks on the wreck,and 
pre-Civil Wgr Pensamla yellow bricks were 
used in fort construction. Gould’s 1990 site 
docmientation produced some good evidence, 
although not elaborated in his report (Chapter 
xvm. 

In 1964 Ststnley South suggested an index 
for brick comparisons b d  on the sum of 
threemeasurements in US-in increments(e.g., 
an 8 1/8-in dimension e q d s  65 eighths). 
Lamus (1965) conducted a brief study of 
Pensamla bricks evaluating South’s index. 
Within hmrus’ research population was a 
single positively identified Fort Jefferson-type 
brick made by Abercrornbie in the period 
1857-1860. Abercrombie was the principal 
Fort Jefferson brick contractorbefore the Civil 
Wx.This brick measured 9 in x 4 1/4 in x 2 
112 in (Lazarus ¶965:75,79)giving a South’s 
brick index of 126. 

Gould measured 25 yellow bricks directly 
associated with 029, two partial-brick 
measurements were eliminated. The average 
South index was 125.7, with a range of 

121-134, which supports direct association of 
029 bricks with Fort Jefferson and perhaps 
fromAbercrombie yards. Fourteenred bricks? 
probably New England origin, from 029 were 
also measured, one measurement was rejected 
as in error or from a partial brick. The 
South’s brick index for red brick was 110, 
range of 97-130. 

The 1989 reC0rpnaissa.n~recorded some 
specific observations, including its probable 
early date and Fort Jefferson association. The 
site’s normally protected lacation would make 
it a possible backup location for diving on 
days other sites are weathered out, except in 
periods of strong northerly winds (Nordby 
1988a). Strong current could affect work on 
the site, which is about 6 ft deep. Local 
knowledge was insufficient to determine under 
what conditions this site would prove an 
acceptable backup. 

Lenihan’s observation, that if this vessel 
was involved in the fort construction, “it 
would be an early propeller and therefore of 
considerablesignificanceto marinehistory and 
architecture”(Lenihan 1985:7), contributed to 
making detailed documentation of this site a 
top priority for the 1990 fieldwork, which is 
reported in Chapter XVm. 
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CHAPTER XVlll 

Bird Key Harbor Brick Wreck @OJE 829) 1990 Fielldwork 

Richard A. Gould 

After a preliminary examination during the 
summer of 1983, we decided to conduct a base 
line SUIV~JJ of this small shipwreck the 
following summer. The wreck is located in 
shallow water ranging from 4-9 ft deep at 
mean tide on Bird Key h k  inside the west 
end of Bird Key Ha-bor approximately 1,700 
yd southwest of the Fort Jefferson lighthouse. 
Our  initial interest focused on 

remains of the ship’s cargo of bficlcs found 
w t k r d  within the hull and wer a broad 
area he north on Bird K~~ h k .  These 
bfi& indicaa the destination was Fort 
Jefferson and suggested that more could be 
l m e d  about the hisborid relationship of the 
Wreck to the fOfi’S C C H H ~ ~ ~bY~ ~ ~ 

mapping the wreck site in detail. 

Plate I&l. Side view of propeller. NPS photo by Larry Murphy. 
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PHate 18.2, Port hull-bottom view showing iron frames, w d e n  hull planks over iron shell plates, 
Fragments of Wluntx-metal sheathing were observed. IWS photo by Richard A.Gsuld. 

Prominently visible wreck features also 
Indicated the ship itself might be of historical 
interest, especially for what it could kcell us 
about early Gulf of Mexico steamboat 
construction and design. Our initial examha
tion showed that the ship had a large, 
four-bladed screw propeller with flared tips ta 
the blades, which preceded screws with 
narrow blade tips. This diifers from the 
Crifiith’s screw in which the outer part of the 
blade narrows and comes tcr a inore pinteed 
tip. The Griffith’s screw was jnfrduced, 
primarily in OngImd, from around 1855 (Yw 
1894:182), so,even allowing for delays In the 
dissemination of this technology, the propeller 
on the Bird Key Harbor Brick Wreck must 
date from prior to or around that perid.  
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Examination of hull remains revealed the 
ship m s  of composite consirsuction, with 
wrought-iron fmmes, Iron hull plates along the 
botbm and partway up the sides, and an 
exterior covering of wmd. A hull plank 
sample (PS 489-4) wds Identified at the 
‘University of Arizona Laboratory of Ike-
Ring Research as oak, but no s p i e s  
identification was possible. Composite hull 
construction was fairly corninun on cornrner
cial ships during thhe midnineteenth century 
(Theale 1910; h s c h  1890; Doyere 1894), 
and this feature provided another Indicator of 
the ship’s general antiquity. Finally, presence 
of oukr hull sheathing of Mu& metal, a 
copper-zinc alloy introduced during thhe 1850s 
as an alternative b higher-priced sheathing of 



pure copper, pointed to a midnineteenth 
century date. 

1990 FIELD SEASON 

In July, a volunteer group from Maritime 
ArchaeologicalandHistoricdSociety( M A H S )  
conducted preliminary site measurements. 

Detailed site mapping and recording was 
carried out over a four-weekperiod in August 
1990 by a team of volunteers recruited under 
theNational Park Service Volunteers in parlcs 
(VP) program. All volunteers were checked 
out by Bark Service staff members in diving 
and boat-handling skills and were trained at 
the start of the project in site-recording 
techniques, including base line erilateration. 
Volunteers were rotated regularly between the 
Bird Key Harbor Brick Wreck Site and the 
East Key Wreck (vw 01l), so it wds unusual 
to have more than five volunteers on site at 
any one time. All archmlogical recording 
activities at this site were supervised directly 
by Richard Gould, although several site visits 
by Larry Murphy provided timely and useful 
advice. From time to time, staff members and 
VIPs from Fort Jefferson National Monument 

assisted in the fieldwork, and their help, 
too, wsts welcome. 

Diving conditions were generally benign, 
although strong tidal currents sometimes swept 
across Bird Key Bank. Although not a serious 
safety hazard, these currents made accurate 
site recording difficult and led to several 
instances where planned dives were cancelled. 
The shallow depth of the site and its generally 
exposed condition meant no decompression or 
penetration diving was required. But the site 
was uncomfortable as a place to work owing 
to the combined effects of currents and surge 
in the shallow water on the divers, who often 
collided with marine growth covering the 
wreck. Visibility was variable, ranging from 
12-30 ft, according to the strength of tidal 
currents and surge. 

The site recording program ws planned in 
three stages. First, a trilateration survey and 
direct measurements (based on trilaterstted 
points) were carried out on parts of the ship’s 
structure that remained relatively intact or 
articulated with other structural elements. 
Second, further trilateration and direct 
measurements were done to measure and map 
detached structural elements. And, third, 
limited measurement and recording were done 
for portable artifactslarger than brick size. No 
attempt was made in the 1990 field season to 
record location and characteristics of smaller 
items, bemuse such an effort would require 
different techniques, and an evaluation of Park 
Servicepolicies and procedures for conducting 
archeological excavations on submerged sites. 

The approach used in 1990 w a s  entirely 
nondestructive archeologically. Some portable 
artifacts, such as marked bricks and pieces of 
ship’s machinery, were brought ashore for 
superficial cleaning and were drawn and 
photographed in detail. These items were then 
returned to the locations from which they were 
recovered, where they presently rest. 

SITE CONDITION 

The shallow and exposed location of Bird 
Key Bank represents a high-energy environ
ment that is subject to intense scouring and silt 
movement, especially during stsrms. Plate 
12.21 shows an aerial view of the site and two 
other features (which were not investigated). 
The shipwreck has acted as an artificial reef, 
providing a firm,hard substrate for marine 
growth and associated animal Me. The arm 
surrounding the wreck is characterized by 
loose silt and coral rubble, with patches of 
turtle grass and some small coral heads in 
some of the shallow areas. There is a shallow 
scour in the seabed along the port side of the 
wreckwith a corresponding low rise about 20 
ft out from and parallel to the ship’s 
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huil. This is the result of strong ridal currerri 
action which we observed several times. 

The wreck itself is thickly covered in 
marine growth, with Are cord especiaIIy well 
xeprcsentecl. The site abounds in iish and 
lobsters. A few se1wte.dparis of the shipwreck 
were subjected to superiicid cleaning a i d  
renioval of marine growth iu facilitateaccurate 
measurement and photography, These areas 
included the pi-opeller,the deadworSa shucture 
(including the propeller shaft)I francs arid 
fattires along the port side, and S Q I ~ I ~  

detached hull structure near the bow. In each 
case, a serious eEort was made b avoid 
exposing bare ~ n e t d .Sornetiincs, too, hand 
ianning w a s  used to remove surficlal silt wherr 
tracing key poi-tiarrs of the ship's stiucture, 
such as the buw frames and propeller shaft. 

Such fanning rarely pnetrdixd rnurt: than 6 In 
below the seabed ,but even such limited &forts 
revealed many small ar-iifictssuch as copper 
or bronze fasteners, screws, iittings, broken 
battles and bricks resting lwsc in the silt near 
the ship's hull. 

The ship's huP1 structure remains reveal a 
sequence of destruction that included bath 
human and natural factors" The ship wcls 
driven onb  Bird Key Bank with the engine 
running, although it is nut known whether this 
was done by accident (an error in navigation?) 
or on purpose (was the ship already in danger 
of sirking?)+ A lwk at the sire n x y  (Figure 
IR.  1) shows that the bow struck the mndbarrk 
arid "accardioncd,li breaking into two sepiarate 
pieces. The intact hull area closest b the bow 
WAS also deformed by rhe shack d the initial 
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collision with Bird Key Bank. The ship's bow 
struck at almost a right angle to Bird Key 
Bank, pointing west in a direction slightly 
south of Eoggerhead Key. 

Manwhile, at the stern, the propeller 
struck the seabed, tearing the d e a d w d  away 
from the main part of the lower hull. The ship 
w a s  being driven f o m d  while the propeller 
had been reversed a d  w a s  turning in a 
counterclockwisedirection. Thedeadwoodwas 
twisted over onto its starboard side at an angle 
of 32', where it presently re& with the 
propeller shaft running through it, still intact 
and attached to the propeller. F o m d  of the 
thrust bearing there is a gap of about eight feet 
where the separation from the hull occurred, 
md the ship's structure in and around this gap 

is especially broken up and deformed. The 
ship's rudder was torn off at this time and 
came to rest flat on the seabed a short distance 
to starboard of t h e  propeller. 

The main part of the lower hull survived 
the shock of striking the bank relatively intact 
and came tQ rest leaning to starboard at an 
angle of 12" (20" less than the ship's 
deadwood) and more or less level fore-and-aft. 
A total of 33 ship's frames were found still 
relatively intact and attached to some degree 
to other elements of the lower hull, although 
many of these frames were broken and bent. 
The port side of the lower hull has survived 
better than the starboard side, with more 
frames, stringers, and sections of hull plating 
attached and visible. 

Plate 18,4, View of hull interior showing frame, brick and typical coral growth. W S  photo 
by Richard A. Gould. 
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Given the shallow depths in this area., it is 
reasonable to assume the deck and superstruc
ture above the lower hull were exposed above 
water after the grounding cxcurred, making 
access for salvage easy. After settling on Bird 
Key Bank, the ship was subjected b salvage 
operations, perhaps more than once, that led 
to the removal of the engine and most of the 
ship's machinery, Shattered iron firebox and 
boiler components as well as thick frames and 
other elements show jagged bra la  indicative 
of blast damage. Blasting no doubt accounts 
for the initia1 breakage of the ship's structure, 
especiaIly when dealing with heavy structural 
elements- For emmple, parts ut' the ship's 
firebox, inchding 1 .!+iKl-khiCk iron plates and 
layered brickwork, were found in at least 
seven, widely scattered paris of the site These 
included one large piece thrown more than 60 
ft from its original location amidships and one 
of the ship's cast-iron firebox doors. Many 
other large structural elements were detached 
due to dvage opern'clons, and these riow 
either rest inside the hull or form a kind of 
"halo" on the seabed around the lower hull. 

Further scattering of detached structural 
elements and goriable artifacts resulted from 
storms that swept across Bird Key Bank after 
the sinking and salvage of the wreck. Such 
detached ikms tend mainly to occur across a 
debris field that extends norih of the wreck. 
Two clusters of iron wreckage from the ship's 
structure were recorded along with nearby 
bricks and otherysmaller objects. One of these 
clusters occurred 422 ft north of the ship's 
starboard side, while the other was 840 fi 
north of the U K ~ Epoint. Such a wide distribu
tion of ship's structure and/or machinery wds 
most likely the result of a two-part sequence 
involving initial detachment due to blasting 
during salvqge, %Ilowed by further dispersal 
from powerful sbrms, 

So f i r  the historical analysis of the ship and 
the circumstances of its loss is based almost 
entirely upon archeological evidence and must 
be regarcled as preliminary, Archival research 
is planned, especially in the Pensacola area, 
where this ship is believed b have collated 
iis, cargo of bricks, No identification has been 
nrade yet of this ship, but enough is known 
about it from our archeological findings to 
male positive identification likely once the 
relevant archives have been studied. Many 
provisional coriclrrsiuns presented here should 
be regarded as low-level hypotheses to be 
tested 11.1 relation to whatever documentary 
sources become available. 

Our survey revealed that there are three 
types of brick present on this site. One type 
consists of unmarleil yellow bricks identical 
in size, shape and texture to those used In 
construction of curtains, bastions, and other 
major parts of Fort Jefferson (and at Fort 
llylrrr in Key West). These bricks were the 
ship's primary cargo, and there is a strong 
possibility that many others were present on 
board at the time of the sinking. Some may 
have been recovered during postwrwk salvage 
operations. Both other brick types were used 
In the ship's firebox. Poriions o� the firebox 
were found intact, with bricks laid In courses 
and rnorhred in glace. The firebox was made 
of 1.5-in-thickiron plates, lined on the inside 
with a course of yellow firebricks facing the 
lire, and a course of red bricks serving as 
insulation between the layer of y d o w  
firebricks and the iron plates enclosing the 
ih-ebox. A total of 18 yellow firebricks with 
the nrarking, "EVENS & HOWARDy SX 
LOUIS," were fourrd at the sitee,including two 
cemented dirmtly into the firebox structure, 
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These were nranufaciurd by the Evcns and 
Howad Firebrick Conipany from i857 b 
1930 (Gurclrc 1987:232). Two other yellow 
firebriclisl were found at the wrwk site with 
difkreni markings that could not be fully 
deciphcred or dated, The red insuhiing bricks 
were probably of norlhern origin arid were 
similar b red briclcs used in park of Fort 
Jefi'erson. Bad some of these red brick r i m  
bccn cemented directly into the lirebox 
struciure, we might have assunred the loose 
red brick in the viciniiy b be par1 of the 
ship's cargo" 

The firebricks nrarlred "EVENS & 
HOWAlYD, S'l'. 11,OUIS" are smurely dated 
and inciicab the ship could not have sunk 
before 1857. The yellow bricks used in the 
construction of Fort Yeflkrsurr arid present in 

firin of $Word and Abercrombie in Pensa
cola, based QXYa contra3 with the Army dated 
August 24, 1854 (Ulswarkh 1974:251). 
1[4itfiicultieswith produciiurr md quality control 
delayed tlie delivery of lensactsla bricks b the 
furl in significant qtiantilies until 1859. But, 
from then until dre sbri of the Civil Wlar, the: 
firin (rmrganixxl and renamed: Bacon and 
Abercmmbie) produced moi-ethan 16 nrillion 
bricks for the fderal goverIrrnerrt, most of 
which were used in the construction of Fort 
Jefferson and I;ori rIhylor. Under secessionist 
pressure, the firm siopped producing bricks 
for the Fderd gaverrrment after February 26, 
1861. The brickyard was finally burned 'by 
Confederate forces in March 1862. So, the 
hiest possible dab for the cargo of Pensamla 
y e k w  bricks found assuciated with the bird 



Key Harbor Brick Wreck is 1861,and the loss 
of the ship must have occuned sometime 
between 1857 and 1861. 

The ship w a s  a shallow-draft, fiat-bottom 
steamboat with a narrow lower hull of 
composite construction and with frames that 
flared o u t m d  on each side near their tops to 
support a broad main deck. The erilateration 
plot reveals a minimum length for the lower 
hull from the bow to the propeller of 108 ft 
(103 ft between perpendiculars). Measured 
across at the top of the iron sheathing 1 ft 
above the hull bottom, the maximum lower 
hull beam is 12 ft, while the maximum beam 
at the point below where the sponsons flare 
outward was 14 ft. These measurements 
indicate the lower hull was narrow in relation 
to its length, with a fineness ratio of 1to 8.6. 
The lower hull was hard-chined as well as 
flat-bottomed and narrow, all of which 
suggests that the ship was intended for use in 
shallow and relatively sheltered waters as 
opposed to operating in the open sea. No 
evidence was found for combined sail-and-
steam propulsion, such as w a s  common for 
seagoing steamships of the midnineteenth 
century. Absence of rigging and mast 
hardware on the wreck site, or especially mast 
steps within the hull area can be accepted as 
reasonable, albeit negative, evidence for 
exclusive steam propulsion. This interpretation 
is strengthened by the fict that the lower hull 
had neither a keel nor true keelsons. 

Although the ship’s engine and much 
auxiliary machinery was removed during 
salvage operations, other elements were left 
in remarkably good condition. The propeller 
and propeller shaft assembly are of special 
interest. These were made of massive, solid 
wrought iron, which accounts for surviving the 
grounding impact with little visible damage. 
By comparison, the lower hull and deadwood 
structures were lightly built. The propeller 
measured 6 ft in diameter from tip to tip (Plate 
18.6) and had four blades, each expanding in 

width from the hub to a maximum of 2 ft 10 
in (Plate 18.7). The propeller geometry is 
simple, as the measured distances between 
blade tips and from tip to hub for each blade 
are also 2 ft 10 in. Viewed from astern, only 
the lower portside blade shows m y  damage 
due to grounding, and this is confined to a 
small part of the blade tip in contact with the 
seabed. This damage, slight though it is, 
shows that the propeller was turning counter-
clockwise at the moment it struck the 
seabed--that is, it was being run in reverse as 
the ship backed down immediately prior to 
grounding. This evidence supports the idea 
that the ship grounded accidentally, although 
the possibility still exists that the ship was 
being slowed down just before impact, even 
if the grounding was intentional. This was not 
a true screw propeller but more closely 
resembled a set of four flat paddles, each set 
into the hub at an angle of 65’. There w a s  no 
curvature to any of the blades except at the 
base where each blade merges with the hub. 
The hub w a s  square in cross section, but, even 
after light cleaning, it w a s  difficult to see the 
locking pin assembly in detail. 

From an engineering standpoint, this 
propeller represents a combination of good 
workmanship in wrought iron and poor ship 
design. The propeller’s heavy weight and flat 
blades probably produced intense vibration and 
torque, which called for a propeller shaft of 
equally heavy construction. The propeller and 
shaft assembly can be viewed as overbuilt in 
relation b the rest of the structure, and the 
vibration transmitted to the ship, especially 
around the stern, must have been alarming 
while under power. There is clear evidence for 
this in the deadwood assembly surrounding the 
propeller shaft in the form of heavy iron 
strapping wrapped around the outer composite 
covering of the deadwood. Remnants of three 
of these straps are still resting in place 
partially covering the deadwood, while 
openings in the deadwood covering indicate 
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where two additional straps were attached and 
later toom away" There are five straps un each 
side, supporied by a composite iron-wood-iron 
sleeve with a V-shaped cross section fitted 
over the deadwood kceel. Such heavy strapping 
near the stem is best explained as something 
that was added on after the ship was com
pleted and the propeller's vibration and torque 
effects had been experienced while under wayw 

Jammed into the seabed undermath the 
lower prhide propeller blade is a portion of 
the skeg, and abut  four feet to starboard of 
the lower starboard propeller blade the 
ship'srudder lies fiat on the seabed. The 
rudder w a s  fashioned from a solid wrought-
iron slab 3-in thick and is intact and virtually 
complete Like the propeller and propeller 
shaft assembly, the rudder w a s  massively 
overbuilt, perhaps to withstand the turbulence 

generated by the propeller. The p i n k  and 
bushing are still attached b the radder. 

Forward of the thrust beafirrg, a single 
frame aligned with the deadwood structure 
projects from the seabed, marking the forward 
end of the deadwood where it became 
detached from the rest of the lower hull. 
Additional fmme structure associated with the 
deadwood may be present below the seabed 
surface, but we did not excavate ta explore 
this possibility. The 8-ft gap forward of this 
frame represents a break in the hull structure 
where the deadwood tore away from the rest 
of the lower hull when the ship struck Bird 
Key Bank. The surhce of the seabed here Is 
covered with iwiskd frames a d  stringers, 
many of them detached and resting loose. At 
the point where the first of the lower hull 
fmmes appears, there Is twisted lower-hull 

Plate 18u6uBird Key Harbor Brick Wreck propellerr.NPS photo by Larry Murphy. 
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Hate 18*7*Close-up of propeller hub a d  
key. WS photo by ]Larry Murphy. 

plating along the port side that also reflects 
effectsof the collision with Bird Key Bank. 
For purposes of orientation, this frame was 
designated as Frame 1, with each frame 
encountered forward of Frame 1 being 
numbered consecutively and identified on the 
plan of the wreck site, for a total of 33 visible 
frames. Any frame attached in some way to 
the lower hull structure w a s  included in this 
total.In addition, at least nine detached frame 
elements were found near the bow and along 
the seabed on the ship’s starboard side. 

If was possible to trace the iron plating of 
the lowermost part of the ship’s hull along the 
port side continuously from Frame 1 to Frame 
31. The twist in theouter hull plating referred 

to earlier extended f o m d  only as fix as 
Frame 3. Prom that point forward the hull 
plating accurately reflects the curvature of the 
lower hull along a line parallel to, and 1-ft 
above, the flat hull bottom. Spacing from 
midpoint to midpoint o� each frame is 1.5 ft 
throughout the ship. It was not always possible 
to trace each frame continuously across the 
lower hull, owing to debris and marine 
growth, which was especially thick along the 
ship’s centerline. The plan drawing assumes 
continuitywith frames that were measured and 
found to be aligned from the port to the 
starboard sides of tRe lower hull. Excavation 
under the debris within the iower hull would 
be required to establish whether or not some 
of these frame ends are actually connected. 
fie lower hull plating on the starboard side 
ms less well preserved and could be traced 
only from Frame 11 to Frame 17. Hull 
curvature here matched that on the portside 
hull and allowed us to measure across the ship 
at a point at or close to its maximum beam (at 
Frame 17). Estimates of the ship’s beam are 
based on these measurements. 

Our best look at the ship’s frames came 
from a section on the port side from Frame 6 
t~ Frame 9 (Figure 18.2). This section was 
cleared of surficial marine growth and 
recorded in detail to provide a picture of the 
attachment of longitudinal stringers to the 
frames, and of the relationship of the frames 
there to the ship’s firebox. While many of the 
ship’s f m e s  consisted of simple angle irons 
of L-shaped cross section, the frames here 
were more complex in shape and served also 
to support the firebox assembly in the 
midships area. The outward flare at each 
frame top that forms an overhang or sponson 
along the port side was clearly visible and is 
assumed to have been matched symmetrically 
by the starboard frames. Unfortunately, ends 
of these curved frame elements are all 
truncated, so we cannot accurately estimatethe 
sponson overhang. One clue to this could 



Plate 19.8, Ualancd rudder of 029. NPS photo by Larry Murphy, 

come from a scatter of eight curved iron frme 
elements resting on the seabed close dong the 
lower purl: hull side. These may have been 
supporting elements attached in some way to 
the hull frames to reinforce the mairi (cargo) 
deck at the point of overhang. Of course:,this 
interpretation is only provisional and must 
await further documentation, 

The 1.5-h thick rectangular iron plate 
resting upon and attached to Frames 9, 10 and 
11 on the port side is almost certainly a 
baseplate for the ship’s firebox. There is a 
round hole 1 ft in diameter near one corner of 
the plate along with a red insulating brick still 
cemented to this same currier (Plate 18,10). 
Further forward, rcsthg on Frames 13, 14 and 
IS but not attached b these frames, is another 

Iron-plate fmgmeni a� similar size and 
thicluress, with layers of both yellow firebrick 
a d  red it~sulatingbrick still cemented in place 
(Figure 18.3). 

Mditimial fmgn-ients of thick iron plate 
with firebricks and/or red Insulating bricks 
still attiached occur ncirbyy but the exact 
riiinibcr and shape of these pieces will be hard 
b determine without exkrisive removal of 
marine growth and overlying debris. These 
sliatierctd plates: with their associated layers of 
brick represent the heavily blasted components 
of the original firelm, and, as indicated 
earliery additional brickwork elernents and a 
cast-iron firebox door occur widely scatkred 
over the site. ‘H’he iron slabs associated with 
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Plate 18.9. Jack shaft (left) and thrust bearing (right). NPS photo by Larry Murphy

... 
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FUTURE 6 


Figure 18.2. Hull cross section. Drawing by Richard A. Gould. 
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the firebox are the thickest metal on ihe ship, 
with the rim surrounding the bascplaie hole 
achieving a thickness of 2 5  In. Subshniial 
amounts of coal were b u n d  resting a11 the 
bottom plates of the lower hull mar the 
firebox, especially along the port side. ii is 
unlilely that coal was actually bunlcerd in 
such an inaccessible location. Instead, the 
bunkers were probably destroyed during 
salvage, and the rcsidual coal within these 
bunkcrs canie b rcst below them inside the 
lower hull. 

Resting nearby and partly overlaylrrg the 
firebox assenibly are two reckangirlar irori 
pieces and, a few f'eet astern of these, two 
more fragments of similar iliiclcrress and 
shape. These pieces are 1 In thick except at 
the edges and cornersj which are rounded aid 

up to 1.5 in thick. These appear b be pieces 
of an "l..srdinary low pressure American 
angular flue boiler," (Ward 1860:39 and 
Figure 1) arid also resemble the boiler shcll 
for low-pressure boilers of rectangular or 
box-shaped sectiorr describd by Ym (1894: 
13). The dimensions ~f these piwes suggest 
a rechngular iron shell 8 fi long, 3 ft wide 
and 2 ft high, aithough it is possible that more 
ihan one of these niay have been present. Such 
a rwhngdar  fi rebox-boiler assembly would 
be consistent with die pre-1857 construction 
date inferred f i r  this ship. Mare exact 
identification of the firebox-boiler assembly 
may be possible once plans and do~unientson 
early Gulf Coast steamboats have beerr 
s tudid .  



1 0 1 2 
I I I I I I  I I I I I I  i I 

Feet 

Figure 18.3, Brick arrangement in boiler firebox. Drawing by Richard A. Gould and Charlotte 
Taylor. 

Extending forward from Frame 16 b 
Frame 31 along the port side is a longitudinal 
member attached to the hull interior at each 
frame. It is continuous except for threebreaks 
that occurred during the ship’s destruction, 
either at the time it sank, or, more likely, 
during salvage operations. This is the heaviest 
structural element found on the wreck,and we 
assume that it was matched by an identical 
element along the starboard side since torn 
away by blasting during salvage. A similar 
item 18 ft long was found resting on the 
seabed along the starboard hull side, and this 
could be a segment of the missing starboard 
longitudinal frame, now detached from its 

original position. On the port side, the 
longitudinal frame terminates in an area of 
bent and twisted metalbetween Frames 3 1and 
32. It is unclear whether the longitudinal 
extended beyond Frame 32. If SO, it would 
have intersected the curving outer hull line 
within a few feet, and the bow would have 
been unsupported much beyond Frame 33, 
which might help to account for the extreme 
damage to the bow during the ship’s ground
ing on Bird Key Bank. 

Forward from Frame 31 we encountered a 
jumble of twisted metal and bent frames, with 
at least two fully detached elements. By
tracing these dements by means of fanning the 
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seabed and surficial removal of marine 
growth, we dckrmined that the bow w a s  a 
lightly constructed cornbination of iron plates 
meeting along the bottom and lower hull sides, 
joined at the wanis by angle iron strips with 
a single line of rivets along each side of the 
seam (Nak 18.11). 

No keel or kceelson elements wcre present, 
but a large fragment of wood, presumably 
from the oukr hull I was found arricuhted with 
a detached element of the 'bow structure (Plak 
IS. 12). At the seabed along the port side near 
Frame 32,  w a s  a well-preserved gegment of 
the ship's composite hull structure. This was 
a layered sandwich of lWuniz mehl outer 
sheathing, wood, and inner iron plating, still 
held In place by the original bronze fasteners. 
These small, naiI4ilw fasteners wcrc seen at 
various places on the ouh- plating uf the 
lower hull and deadwood. 

kerns larger than a brick were recorded and 
mapped. These appear on the site map or in 
the notes describing the concentrations hriher 
north on Bird Key Bank. The two concentra
tiions of what appear b be elements of ship's 
machinery have been drawn and photographed, 
but no identification has yet 'beerr possible. It 
would be worthwhile to remove these iron 
objects teemyom-ily for light cleaning arid 
d e h i l d  recording 'Irecause:they appear ir, be 
distinctiveand potentially identifiable. Another 
slab-like piece of' detached iron w redcage 
resting 180 ft north of the wreck might also 
merit closer exarninatiolr, although it may be 
harder to identify. 

Although the ship was stripped of errgirie 
and machinery during salvage, a 

Plate 18.11, Iron bow structural elements. NPS photo by Eugene T. b w e .  
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Plate 18.12. Wood fragments attached to bow structure. NPS photo by Richard A. Gould. 

well-preserved globe-valve assembly (Figure 
18.4) was found resting loose on the seabed 
immediately next to the lower port hull side 
between F m e s  20 and 21. This item may be 
worth recovering and subjecting to a complete 
cleaning and conservation treatment, as it 
appears to be fairly characteristic of midnine
teenth century steam engineering. It would be 
easy for some relic collector to "poach"this 
item. The same can be said for two unusual, 
curved, yellow specialty bricks presently 
resting on top of the debris along the center-
line of the lower hull near Frames 19 and 20. 
These were clearly part of the ship's cargo, as 
was another large, flat yellow specialty brick 
lying in the debris field about 5 ft north of the 
lower hull. 
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The cast-iron object lying farther out in the 
debris field is interpreted as a firebox door, 
and it, too,should be considered for recovery 
and conservation. It appears to be complete 
and could be a diagnostic element of the ship's 
steam engineering. These items would be 
excellent material �or an interpretive exhibit 
at Fort Jefferson and would be protected better 
in such a context than in their present location. 
Along with this, I recommend that a few 
marked firebricks and some construction 
bricks be recovered (after in situ recording) 
for similar tratrnent, for a possible interpreta
tive display on brickmaking and transport in 
relation to Fort Jefferson construction history. 

Similar steps should be considered for 
smaller portable artifactsresting in and around 



Figure 18,4, Valve assembly, Drawing by 
Richard A, Gould. 

the shipwreck and across the debris field, 
These include at least four probable midnine
b n t h  century bottle bottoms, which cm be 
compared with contemporary collections from 
well-documented wrecks such as that ~f the 
steamboat UUKI'RAND (Pehche 1974; 
Switzer 1974). Several small copper and 
bronze fittings of unknown function were 
found in and around the lower hull, especially 
in the bow ma. It may be advisable to 
recover and conserve these, too7 as ihey are 
potentially diagnostic elements of nautical 
hardware and would be extremely easy for 
someone to "poach."Because a� their small 
size, a storm sweeping across Bird Key Bank 
could be expected to dislodge or bury such 
items befire long, X r d i x  that such action 

would represent a departure from the more 
usual nondestructive approdches favored by the 
Submerged Cultural Resources Unit. 

The discovery of numerous small portable 
artifacts at the Bird Key Harbor Brick Wreck 
Site was unexpected. It will be imporiant �or 
the WPS k~decide on its priorities in this case. 
1s it more i m p o r h t  to maintain the integrity 
of the shipwreck site and its physical associa
tions strictly as found and recorded during our 
survey? Or would it be better to modify this 
strict nondestructive approach to allow for 
limited removd o� objects, once their 
associatiom are recorded, for purposes of 
research and for potential interpretive display7 

Another hcbr in the choice of artihcts for 
recovery is the relative difficulty involved in 
their conservation. Some materialsy such as 
brick>copper, bronze, and glass, we relatively 
easy to treat and consc~e,while others, such 
as wood and cast mil wrought iron, pose real 
difficulties and require extensive treatment. So 
mother recommendation is that recovery of 
the full range of materials be defemd until the 
Fort Jefksorr-Dry Tortugas Project is 
operating on a scale suficient b provide the 
necessary conservation hcilities an shore. 
Liniited recovery involving only materials that 
are easy tol conserve would be �easible for next 
season, but a more ccurnprehensive, long-term 
approach would be better from both a 
research-oriented and a preservation-oriented 
point of view, 

From archeological evidence obtained in 
1989 and 1990, we know that the Bird Key 
Harbor Brick Wreck (FOJE 029) was a small 
steamboat slightly over 100 ft long that was 
wrecked as a result of grounding on Bird Key 
Bank sometime between 1857 and 1861 while 
transporting ncargo of Penmcola-made yellow 
construction bricks to For&YeEersun. Details 
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Hate 18.13. Yellow specialty brick. NPS photo by Richard A. Gould. 

of the ship’s construction indicate it was 
intended to operate in sheltered coastal waters. 
Its flat-bottomed lower hull and presumed 
shallow draft made it suitable for operating in 
the shoal waters around Fort Jefferson. It 
seems likely, from specific features of the 
ship’s structure such as the propeller, the hull 
sheathing, and the composite construction of 
the lower hull, that the ship was built 
sometime during the late 1840s or in the 
1850s, probably in a gulf port yard, and spent 
its short career operating along the shores and 
islands of the Gulf of Mexico. 

A closer look-at the archeological evidence 
of the ship’s structure revealed that this vessel 
w a s  most likely the product of a “vernacular” 
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shipbuildingtradition along the Gulf Coast that 
was the direct antecedent for steamboats 
(including ironclads) used by the Confederate 
States during the American Civil War. Further 
study of the wreck will proceed according to 
the hypothesis that ship construction in this 
region then was not a specialized industry, 
with shipyards set aside for such work, but 
was an activity embedded within a more 
broadly-based ironworking industry that 
addressed a wide range of tasks. The firm that 
built this steamboat probably rnanuhctured 
bridge and architecturaliron, farm equipment, 
and possibly even railroad rails and machinery 
as well. This hypothesis is based on the 
unspecialized nature of most of the ship’s 



identifiable elementss. The lower hull was 
formed prirnarily from L-shaped angle irons 
and iron plates, with specially designed frarnes 
only in the midships area where support for 
the firebox-boiler assembly was n d d .  The 
propeller wds especially reveiling, as it 
showed none or’the refinernenis of contempo
rary screw propeller design already underway 
in other paris of the world where shipbuilding 
and design were more advanced. 

The quality of construction appears ia have 
been god,  with carefully joined and finished 
frames and plates. The rudder, propeller, arid 
propeller shaft would have represented a major 
eEort at wrought-iron technology for that tinie 
and place. But, as suggested earlier7 the skill 
and craftsmanship in wrought iron was not 
matched by the ship’s design, which shows 
clear signs of unseaworthiness arid hydrody
namic inefficiency. The paddle-like propeller 
configuration and the need for heavy exkrrral 
strapping over the ship’s deadwood wedl  
flaws in the ship’s design and point ‘lo a 
mismatch between the heavily built propeller 
and propeller shaft and the lightly constructed 
lower hull. The lower hull was ilblat-bot’wmed 
and hard-chined, avoiding curves commonly 
found In the lines of better designed ships’ 
hulls, probably for manufacturing ease. 
Reliance upon longitudinal frames and 
stringers for hull stiffening, Instead of a keel 
and/or curved keelsons, left the lower hull 
vulner&le along the bcrtbm and bow b 
scraping rand crushing in the event of ground
ing. The ship’s almost eggshell-like construc
tion was evident in the bow area, where the 
force o� grounding bent and broke the bow 
into twisted fragment?;. It will be useful b see 
b what a t e ~ i tlater Gulf-built skarnbmtx 
encounkrd similar problems, especially 
during the Civil War. 

The most important priority for further 
research is archival. One lilcdy source is 
newspaper accounts from the Penmcola area 

for the period of 1847 to 1861 pertaining to 
the brick shipment the firm of hiford and 
Abercrombie, arid any ship losses in COK~IIW

tion with those shipments“ Entries far this 
period in the V h t  Florida Zrrw and Yema
cola C;crzetie will need b be searched. In 
1858, the Key West firm of I?ft and Company 
bol: over shipping arrangements of bricla 
manuhctured by hiford and Abercrombie for 
Fort JeEersorr and Fort Ikylor (Ellsworth 
1974:253), so it will be useful ID Iirvestigak 
archives at the Monroe County Public Library, 
Key West, as well-This documentary research 
should aka include a broader-based Investiga
tion of skanrboai constriictiorr along the Gulf 
Coast, as it will be imporht to determine 
how typical this ship was of regional state-of-
the-art shipbuilding practices during the 
midnineteenth century. 

Further archeological work at the Bird Key 
Harbor Brick Wreck Site will depend upon a 
NPS decision regarding controlled excavation 
and lirnikd recovery of portable ariifacts and 
makerids in and around the wreck. This 
decision can be deferred uniil the scope of the 
NPS’ commitment Eo a larger, long-krm 
research progmm at Part JeRersoIr MlVi is 
known. As I indicated earlier, the longer the 
delay In implementing such a decision, the 
greater will be the risk of lass of portable 
ariifacts will be due to siorms and relic 
collectors. 1 strongly support the policy of 
encouraging sport divers and snorlrelers iu 
visit the wreck, and 1 hope b see such access 
hcilihied by a reduced-size version of the site 
map on a plastic card that visibrs could use 
ta guide them around the wreck site. But such 
a policy must also involve csnsideratiun of site 
risk from unauthorimi artifact collection, 
which is difficult b control even in a setting 
as well maintained mcl supervised as Fort 
Jefferson NM. My recommendation therefore, 
is drat limited archeological excavation and 
r e m o v a l  of s p e c i f i e d  a r t i f a c t  
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materials be undertaken at the Bird Key the archival research on this wreck and to 

Elarbor Brick site at the earliest design and supervise the excavation research 

opportunity with the aim of obtaining a later along whatever lines the Submerged
representative collection of items for interpre

tive purposes at the puk items C d t u d  Resources Unit and National Park 

are lost. I would be willing to carry out both Service authorities decide are appropriate. 
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CHAPTER XIX 

Fort Jefferson Artifact Inventory 

Frances E. Day 

This inventory is compiled from material provided by Richard Faust, Chief, Southeast 
Archeological Center (SEAC), April 8, 1991. 

Accession 185 - This list includes material collected from the 1969through 1971projects carried out by 
George Pischer. A11 materials are located at SEAC, Tallahassee. 
Number Descrintion Provenience 

2581 	 Two champagne bottles. Late' nineteenth century, dark Swimming beach 
green. Height 11 3/4",base diameter 3 5/8", neck 
diameter 1 1/2",base indent 2 1/4". 

2582 Ale bottle. White stoneware used to 1920s, ca. 1860. Moat 

2583 	 Champagne bottle. Late nineteenth century, dark green, Moat 
height lo",base diameter 2 3/4", neck diameter l", base 
indent 2". 

2584 	 Two lead sounding weight type sinkers. Length 9 Southwest side of Long Key 
3/16", width (base) l", concave base, tapers to eye at 

2585 	 Lead weight. Rectangular base 2 1/2" x 2 1/4", length Southwestside of Long Key 
7 5/16", tapers to top, eye at top, hole measures 314", 
weight 10 pounds. 

2586 	 Pipe-like item. Iron, length 13 1/2",diameter of barrel Square "L" 
or shaft (hollow) 5/8". 

2587 	 Whiskey bottle. Quart size, mold blown,dark brown, Moat square 
embossed on side: Isaac Mansbach & Co., Fine 
Whiskies, Philadelphia. Height 9 3/4", base diameter 
4", base concave. 

2588 Pin. Iron with eye in end. Length 26", eye 1 3/4". 	 Nineteenth century cannon 
wreck on Southwest Reef at 
Loggerhead Key 

2589 	 Bowl fragment. Ironstone, white, embossed with flower Moat, bastian 4 
design on lip of bowl. Crest and manufacturers stamp in 
black on back: Stone China 
ANTHONY SH... 
BURSLEN... 
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Nurnher Description P1.ovenI ence 

2590 Hammer head. Marked "cast steel" in hloclr letters, Nine-Cannon Wrwk 
octagonal shape, oval eye, large eiid diameter I 3/4", 
small end diameter 3/4", piece of handle still In hwd, 
fan handle J/4" dlanicter. 

259 1 Brass s h g  aid spike. Strap: !en& 19", width 3 1/8", Nine-Cannon Wreck 
thickness N4". Spike: length 14", diarrieicr I".  Strap 
and spike bent. One end of strap bidren off at a spike 
hole. Originally three spikes 4" apart. 

2592 Brass strap. 14 1/2" long brim strap, 318'' wide, 3/4" Nine-Cannon Wreck 
thick. 

2593 Brass spike, 13'' longy3/4" diameter brass spike, bent Ninc-Cannorr Wreck 
but complete. 

2593 Oval hoop. Iron, long diameter 18 1/2", short dianreter Brick Wreck southeast end of 
15 1/2" ,height 3 1/2",thickness of indal 1I4". Loggerhead Key 
Possible mast band recovered from Brick Wreck by Curt 
Yobnson. Midnineteenth century ?? 

2595 Bowl fragment. Irortstonc, length 9",height 3 " ,  s ida  Mod, hastion 4 
are wkire, f l u i d  and undersigned. Approximately I/? a 
bowl. 

2596 Wine buttie wirh cork in. Light greeri, sheai-ed and Wioai, bastion 4 
applied lip. Height 12", base diarrreter 2 3/4". 

2597 Perfume bottle. Clear glass, rectangular, marked in Moat, hastion 4 
embossed black letters. 

2598 Bottle. Clear, glass, height 7 W8", mouth diameter 2" ,  Moat, bastiorr 4 
base diameter 3 " . 

2599 Clear, thin glass bottle r'rapent. Base is concave and Moat., bastion 4 
2"in diameter. 

Bone hutbn. White, 1 I/$" diameter wide, 114" Moat, bastion 4 
dlameter length. 

2601 Two boMles. Clear, glass pharmaceutical, 1 quart size, 9 Moat, bastion 4 
1/2" height, 3 I /$"  base diameter. 

2602 Bortle. C h r >glass>beverage. Height 10 1/8", base Moat7bastion 4 
diarirerer 2 l/Z". 

2603 Nut. lron, hexagonaly2 3/4" across, I "  hole fbr bolt. Moat, bastion 4 

2604 Bottle. Clear, glass, mold-blown, medicinal. Square 1 Moat, bastion 4 
S/$", height 4 3/4". 
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Number Description Provenience 

2605 Bottle. Clear, glass, mold-blown. Ink stains still Moat, bastion 4 
visible, one side rounded, other side faceted. Height 2 
5/8", base diameter 1 3/8". 

2606 Bottle, Clear,glass, small flask type. Height 3 7/8", Moat, bastion 4 
width 2". 

2607 Bottle. hmrn fragment of a clear, glass, olive oil Moat, bastion 4 
bottle. Height 3 1/2", base diameter 2". 

2608 Bottle. Clear,glass, twelve-sided, height 2 5/8", base Moat, bastion 4 
diameter 1 Y8". 

2609 Bottle fragments. Three fragments of a dark green, half Moat, bastion 4 
gallon, midnineteenth century jug. Base fragment height 
5 5/8",  diameter 5 1/4". 

2610 Ink bottle, Clear, glass, octagonal, height 2 1/2", base Moat, bastion 4 
diameter 1 3/4". 

2611 Medical bottle embossed: H.T. AND CO. at shoulder Moat, bastion 4 
of neck. Weight 6 3/4", diameter 3". 

2612 Whiskey bottle. Brown, glass, threepiece mold base 
embossed with concentric rings. Height 11 1/4", base 
diameter 2314". 

Moat, bastion 4 

2613 Bottle. Black, glass, three-piece mold, height 8 3/8", Moat, bastion 4 
base diameter 2 314". 

2614 Whiskey bottle. Black, three-piece, mold blown. 
Embossed on base: ELLENVXLLE GLASS WORKS, 

Moat, bastion 4 

Height I1" ,base diameter 3 118". 

2615 Wine Bottle. Green, glass, with cork piece remaining Moat, bastion 4 
within. Height 9 1/4", base diameter 2 1/4". 

2616 Medical bottle, Light green, glass, embossed on Moat, bastion 4 
shoulder: ER SQUIBB. Height 6",base diameter 2 
1/2". 

2617 Wine bottle. Large, black, glass, magnum,height 9 Moat, bastion 4 
314", base diameter 2 3/4". 

2618 Whiskey bottle. Black, glass, two-piece, mold blown, 
height 8 1/2", base diameter 2 3/4", 

Moat, bastion 4 

2619 Two botties. Black, glass,three-piece, mold-blown. 1) 
height 8 3/8", base diameter 2 314". 2) Height 9", base 

Moat, bastion 4 

diameter 2 1/2". 

2620 Pipe. Broken, day, length 3 1/8", height 1 3/4". Moat, bastion 4 
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2622 

2623 

2624 

2625 

2627 

2628 

2629 

2630 

2631 

2632 

2633 

2667 

2 6 8  

2659 

2670 

267 1 

2672 

J3escrintion 

Bottle. Clear, mdical, base diameter 1 K?",height 3 
718" 

Bottle, Clear, glass, medical, height 4 W",base 
diameter I 314". 

Bottle. Clear, glass, medical, rectangular and broken. 
Height 6 W", width 2",thickness 1 1/2"+ 

Whiskey bottle. Brown, glass, ernbossed ]NO. WYETH 
& BRO - PHILADELPHIA - LYQ.EXT. MALT. 
Height 9 1/8", base diameter 2 718". 

Brandy bottle. Green, glass, half gallon size, two mold, 
hand finished. Height 10 3/4", widest width 7 " .  

Coffee cup. White, stoneware, with missirig handle. 
Height 3 Utl",base diameiei-3 114". 

Dish fragment. White, stoneware, stamped on bottom 1 
314" high: Shurpes Warrented Fireproof. Length 6 
3/11", width at widest point 4". 

Soda 'bottle. Round bol'lomed, green tint, glass, ca. 
1860s. Height 9''?diameter 2 1/2". 

Bottle tiiigmenrct;. Botionr and several side pieces with 
two sides embossed, 1) LD LONDON DOCK, 2)EK & 
CO AD S1 NY, 3) has "GI" on broken edge. Base 3" x 
3". 
Bottle -fragment. Embossed: OKNiA PIG SYRUP 
CO. RANCISCO, CAL. Length 4", width 1 7/8". 

six aso1te.d bottle rrwlrs. 

Broken mug. White-gray, base imprint; WIN BKOS, 
Height 3 i/4", diameter 3". 

Brass fitting. Large with two bras spikes. Oi.iginally 
fuur spikes, possibly pivet fkom ship's rudder. Length 
lo",thickness: srnali end Zit, large end 4 3/8". 

Two .fire tiles. Length 11 1/2", width 5 1/2", height 1 " .  

Fire tile. Length 11 l /Z" ,  widih 5 1/2", height 1". 

Brick. Dark red, cap fur tbrt cuastruction. Length 7 
3/4", width 3 U2", height 2 1/4". 

Two bricks. Length 8 314", height 4", width 2 112". 

Brick fragment. 1Waker"smark IC. WLLLlS. Length 6 
1/4", height 2 3/8", width 4 1/4". 

provenience 

Moat, bastion 4 

Main sewer drain In moat near 
sally port 

Wain sewer drain in moat rim' 

sully por& 

Mairi sewer drain in moat near 
sally port 

Maiir sewer drain in iiiuat rmar 
sally port 

Main sewer drain in moat near 
sally pol% 

Main sewer drain in moat near 
sally port 

Main sewer drain in moat near 
sally port 

Port Yetferson NM 

Swimming beach 

Swimming beach 

Swimming beach 

Nine-Cannon Wreck 

Spanish Wreck Southwest Reef 

Spanish Wreck Southwest hei '  

Brick Wreck southei~tof 
Loggerhead 

Southeast end of Loggerhead 

Moat near sally port 



Number 

2673 

2674 

2675 

2676 

2677 

2678 

2679 

2680 

2681 

2682 

2683 

Description 

Ballast stone. Irregularly shaped piece of soft, light 
colored granite. 

Brick. Dark red, cap for fort. Length 7 1/2",height 3 
3/8", width 2 1/4". 

Flagstone fragment. Triangular, base 12 1/2",altitude 7 
318". 

River cobbles. Six 2" to 6" in largest measurement. 

River cobble. Black, possible ballast. Diameter 5". 

Two ballast rocks. Length 6", width 5", height 1 U4". 

Bottle. Clear,glass, rectangular, medicinal type. Height 
5", width 1 3/4", thickness 1/2", 

Rock Eragment. Gray, layered, irregular shaped 
triangle, 2" x 1 1/4". 

Bottleneck. Light-green, fluted. 

Four pieces of copper sheeting, eight metal pin 
fragments 1" diameter. 

Miscellaneous glass bottle fragments. Dark green, kick 
up bottoms. 3 necks, 2 bases, 3 mid sec frags, 3 
shoulder ftitgs. 

Provenience 

Nine-Cannon Wreck 

Southeast of Loggerhead 

Construction off East Key 

Spanish Wreck 

Nine-Cannon Wreck 

Spanish Wreck ? 

Fort Jefferson NM 

Moat, front 5 

Moat, front 5 

Fort Jefferson NM 

Fort JeEerson NM 

Accession 206 - This list includes miscellaneous materials turned in by park personnel and visitors 

2634 	 Bottle. Lime green tint, culinary, simplified gothic. Fort Jefferson NM 
Height 9 12/32",base diameter 2 24/32" x 2 8/32", 
neck diameter inside 1 8/32", neck diameter outside 1 
18/32". Bertrand class 5. 

2635 	 Bottle, Aqua green, medicinal, ER Squibb. Height 7", Fort Jefferson NM 
neck diameter inside 22/32", neck diameter outside l", 
base diameter 2 24/32". Bemand class 7. 

2636 	 Bottle. Clear, glass, perfume. Height 3 8/32", base Fort Jefferson NM 
diameter 1 7/32", neck diameter inside 22/32", neck 
diameter outside 1". Bertrand class 4. 

2637 	 Bottle. Amber green, ale, three-piece, mold blown, basal Fort Jefferson NM 
up kick pontil mark,basal rim beveled. Height 8 
24/32", base diameter 2 26/32", neck diameter inside 
22/32", neck diameter outside 31/32". Bertrand class 1 .  
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Dgcripfion 

Bottle. Aqua, ale, embossed: A.B.G.M. Co, Weight 9 
16/32",hase diameter 2 18/32", neck diameter inside 
21/32", neck diameter outside 1". Berlrand class 1 or 2. 

Bottle. Amber green, ale 01- brandy, dark black in direct 
light, ehree-piece blown mold, basal up kick, pontil 
mark, flat basid rim, conical neck embossed drawing, 
aeight shoulder 5 16/32",base diameter 2 29/32", neck 
diameter inside 24/32", neck diameter outside 1'I. 

Ber&randclass 1or 3. 

Bottle, Medium green, ale, two-piece blown and turned 
mold, medium 'basal up kick, bevekd base. Height 9 
28/32", base diameter 7, 26/32", neck diameter inside 
22/32",neck diameter outside I I' . Berlrand class 1. 

Bottle. Clear, glass, booze (?), muzzle loading cannon 
shaped. Height 6 1/2", base diameter 2".Sertrand class 
3. 

Bottle. Olive green, wine, three-piece blown mold, basal 
up kick, concave shoulders. Weight I) 24/32", base 
diameter 2 23/32", neck diameter inside 23/32", neck 
diameter outside 1 'I I Berirmd class 3 .  

Bottle. Ale, salt g l u e  stoneware, wheel thrown, two-
tone buff and honey. Letter 'ID" at base. Weight 8 
8/32", base diameter 2 29/32", neck dianieter inside 
23/32", rreck diameter outside 1". Bertrmd class 1. 

Bottle. Octagonal, aqua, ink. Height 1 24/32", base 
diameter 2 10/32" per side, neck diarnetei. imide 19/32", 
neck diameter outside I 2/32". Sertrand class 6 .  

Bottle. Clear, glass, booze ring neck bulb, 
enrbossd: M'alaga Joaquin Bueno Y Ca, Weight 12 
4/32",base diameter 2 28/33,", neck diameter inside 
22/32", neck diameter outside 1 4/32". Bertrand class 3 .  

Chalice (:j)l oil lamp (7), vase (?)+ Clear, blown, 
ornate, resembles cut glass. Height 7 24/32". 

Bottle. Aqua, round bottom, soda, embossed; 
CASWELL HAZARDS AND COMPANY NEW YORK 
GINGER ALE. Height 9",base diameter 2 12/32",neck 
diameter inside 22/32", neck diameter outside 1'I 

Berirand class 2. 

Provenience 


Fort Jefferson NM 


Fort Jefferson NM 

Fort Jefferson NM 

Fort YeiTerson WM 

Fort Yeflerson NM 

Fort Jefferson NM 

Port Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 
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Number 

2648 

2649 


2650 

2651 

2652 

2653 


2654 

2655 

2656 

2657 

Descr&ion 

Bottle. Green tint, round bottom, soda, embossed: 
CANTRELL & COGHRANE DUBLIN AND 
BELFAST. Height 9", base diameter 2 10/32",neck 
diameter inside 25/32",neck diameter outside 1 2/32". 
Bertrand class 2. 

Bottle. Clear, glass, medicinal, three-piecemold blown, 
embossed: USA HOSPDEFT. Height 6 24/32",base 
diameter 2 23/32",neck diameter inside 20/32",neck 
diameter outside 30/32".Bertrmd class 7. 
Bottle. Brown, medicinal, embossed on bottom. Height 
3 28/32",base diameter 2 4/32",neck diameter inside 
25/32", neck diameter outside 1 6/32".Bertrand class 7. 

Bottle. Olive green, wine, slight dish base, blown and 
turned in three-piece mold, concave shoulder. Height 9 
16/32", base diameter 2 16/32", neck diameter inside 
22/32",neck diameter outside 1". Bertrand class 3. 

Bottle. Smokey green, wine, base only. 

Bottle. Clear, purple tint, glass, medicinal (?), inscribed 
Greever-Lotspeich Mfg.Co. Knoxville, Tenn. U.S .A. 
Height 6 8/32", base diameter 2" x 28/32",neck 
diameter inside 12/32", neck diameter outside 24/32", 
Bertrand class 7. 

Bottle. Clear,glass, two-piece blown mold, culinary. 
Height 7 28/32", base diameter 2 10/32",neck diameter 
inside 17/32",neck diameter outside 28/32",Bertrand 
class 5. 

Bottle. Clear, aqua tint, medicinal, embossed VegetabIe 
Pain Killer Davis. Height 4 16/32",base diameter 1 
13/32" x 24/32", neck diameter inside 10/32", neck 
diameter outside'20/32",Bertrand class 7, 

Bottle. Clear,glass,medicinal. Height 3 24/32", base 
diameter 1 16/32"x 28/32",neck diameter inside 
12/32",neck diameter outside 20/32".Bertrand class 7. 

BottIe. Aqua tint, ale, bottom embosssd A.B.G,M. CO. 
in center B 9. Height 9 16/32",base diameter 2 20/32", 
neck diameter inside 22/32",neck diameter outside 1". 
Bertrand class 1. 

Provenience 


Fort Jefferson NM 


Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 
Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 
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2659 

2650 

2662 

2663 

2664 

Description 

Bottle. Cleu.+glass, booze, two-piwe blown and mold, 
very slight dished buthum, ring neck. Height 1 1  16/32", 
base diameter 3 16/32",rieck diameter inside 24/32", 
neck diameter outside 1 6/32". EhtriInd c l s s  3-

Botile, Champagne, green, high hasid up kick, free 
blown, ring neck. Height 1 1  28/32", base diameter 3 
24/32", neck dianieler inside 22/32", neclc diameter 
outside 1 5/32". Berirand class 3.  

Buttle, Aqua, ale, embossed A.B.G.M. Co, ,  center C 2 .  
Height 9 16/32", base diameter 2 19/32", neck diameter 
inside 22/32I' , neck diameter-outside 1I' , Beriixnd class 
1 or 2.  

Bottle. Aqua, toiletriesybroken stopper, embossed 
AQUA DE FLORIDA MUlMAY \I LANMAN 
DROGUKSTAS NEW YCBRK. Weight 5 8/32", base 
diameter 2 7/32". Bertrand class 4. 

Bottle. Brown, ale 01. beer, twopiece mold blown, slight 
dished base, bulbous neck, convex shoulders, turned 
collar, brandy, Height 9 12/32", base diameter 2 
16/32",neck diameter inside 23/32", neck diameter 
outside 1". Meriranll class 2. 

Soitle. Brown, ale or beer, two-piece mold blown, slight 
dished base, bulbous neck, convex shoulders, modern 
collar lip. Height 9 12/32", base dianretar 2 i$/32", 
neck diameter inside 20/32", neck diaineter outside 1 'Iv 

Beitrand cias 1. 

Bottle. Brown, ale or beer7two-piwe mold blown, slight 
baa1 dish, mark on botiorn possibly letter B ox 9, 
brandy collar. Helghi 9 8/32", base diameter 2 19/32", 
neck dkneter inside 22/32", neck diameter outside 1 " 
Bertrand class 1. 

Bottle. Green, boo~ke,three-piece blown rnold, ring 
neck, conical rreck, basal 'up kick, on bottom round base 
R.  HEYE BKEMBN, Weight 1I", base diameter 3", 
neck diameter inside 24/32", neck diameter outside 1 
4/32", Beitrand class 3 .  

Bottle. Champagne, body only, dark green, free blown, 
high base up kick. 

Two glass doorknobs;, glass stopper LEA & PERKYNS; 
shed,  vioiet-colured boiile mouth; shed, clear, molded 
glass, chicken wire i m b d d d .  

Provenience 


Port Jefferson NM 


Fort Jefferson N M  

Fort Jefferson NWd 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NWI 

Fort Jefferson Nhd 

Port YeHeiwn NM 

Fort Jefferson WM 
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Number 

2685 

2686 


2687 

2688 

2689 

2690 

2729 

Description 

Pipes. Historic, clay, nineteenth century. 1) Grape 
molded ;2) T.D.mark; 3) two column and leaf molded. 

Cement. Three molded pieces with rough incised 
number: 370. 

Three forks, four tined silver plated; three spoons, silver 
plated; spoon, handle and upper half of bowl; three 
fragments of three keys, one each; large decorative 
hinge; latch, turn-bolt; two brass, US military buttons; 
brass padlock fragment; fragment copper broch flight of 
seven birds; oil lamp hardware, metal wick holder; oil 
lamp hardware, metal wick shield; steel star fasteners; 
doorknob, brass; doorknob shaft with ornate shield; 
latch, swivel brass; latch, lifter type, brass; latch, bar; 
door jam faceplate for bolt dot; two cannon primer 
hses, unfired; two cannon primer fuses, fired; two 
fragmentary cannon primer fuses; unidentified object 
shaped like tiny doorknob; two minibalk, one large and 
one small; brass cartridge. 

Ceramic, black doorknob; ceramic, brown doorknob; 
gray stonewarejug; impressed 0.TINKMAM.1847; jar 
lid decal design and label CREME D AMANDES 
AMERES; ceramic keyhole faceplate; earthernwareplate 
yellow glazed, potters mark ABAMS ROYAL IVORY 
TITIAN WARE, LAKEWOOD. 

Wood. Three pieces, ornate hand carved, painted white. 

Light bulb. Very early, long double Iooped filament. 

Bottle. Ink, stoneware, brown salt glaze, wheel-thrown. 
Height 8 20/32", base diameter 3 14/32", neck diameter 
inside 24/32", neck diameter outside 1/5/32". 

Provenience 


Fort Jefferson NM 


Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Accession 580 - The materids listed were recovered by George Fisher and Richard Johnson October 10, 
1981 from FOJE 009. 

14601 Olive jar rim fiagment 

14642 Olive jar rim fragment 

14603 Spanish fire tile 

14604 Olive jar rim fragment 

14605 Brass rod with brass ring 

1.4606 Spanish fire tile 
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Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 

Fort Jefferson NM 



Number 

14507 

14608 

14609 

14610 

14611 

14613 

14614 

14615 

14616 

14617 

14618 

IrCsi9 

14620 

1 4 21 

14622 

111623 

14624 

14625 

1626 

1627 

14528 

14633 

14634 

Descriptioq 

'Unidentified small iron concretion 

Olive jar rim and body fraginctit 

Coppedkrw pin 

Olive jar rim �i*agment(middle period) 

Olive jar rim fi*agnneui(middle period) 

Olive jar sherd 

Coarse earthernware herd 

Olive jar sherd 

01ivc jar shed 

Olive jar sherd 

Olive jar sherd 

Giant olive jar sherd 

Fragment brass; sheeting boor condition) 

Coyper/brass pot rim 

Ballast stonc 

Balkst stone 

Bricldbiillast stone 

Swivel gun (wroughi iron) 

Unidentified coral ti-agment 

Large ballast stone 

Ladrillo wiih brain coral 

14 assorted ballast stones 

Ballast stone 

Accession 594 - F O E  009 lisi of recovered nraterial. 
594 FS #,I Unidentified wood, brass fatstener fragment 

594 1% #K! 	 Lailrilla fmgment, two glass fragments, unidentified 
iron fragment 

594 PS #3 Ballast stone, buckle, brass fragments 

594 ES #4 Severr ballast stoiies 

Yrovenience 

Port Yeft'erson NM 
Port Jefferson WM 
Fort Jefferson NM 

Port Jefferson W M  

Fort Jefferson NM 
Port Yefferscrn NM 
Foi t Yeffersun NWL 

Port Jefferson NM 

Fort Jefferson NM 
Port Jefferson NM 

Fort Je�ferson NM 

Fort Jefferson NM 

Fort Jeffeison NM 

Fort Jefferson NM 

For$ Jefferson W M  

Port Ycfiersorr NM 
Port. Jefferson NM 

Fort YeRerson Ntw 

Port Jefferson NM 

Fork Jefferson NlvI 

Port Jefferson NM 

Fort Ycf�ersan NM 

Fort Jefferson NM 

E-2 

B-10 


E-11 

D-4 
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Number DescriDtion 

594 FS #5 Ceramic fragment (whiteware ?) 

594 PS #6 Iron fastener 

The materials listed were recovered by Ron Gibbs in 1971. 

9700 

9714 

9715 


97 17 

9718 

9721 

9722 

9736 

Cannon. Iron, possibly seventeenth century Swedish, 
recovered prior to April 1969 by NPS Fort Jefferson 
employee--probably rmvered from Loggerhead iron 
ballast wreck in 1968. Muzzle face to breech 53",flat 
breech approximately 10" in diameter, 4" cascabel knob. 
Muzzle diameter 4.5", bore impossible to tell due to 
coral covering. Chase length, muzzle face to trunnions 
approximately 30". The cannon was exposed to the air 
for about one year before resubmerging in moat, 

Gun.Swivel with yoke, possibly mideighteenth century 
and English, sacket at cascabel for tiller. Recovered 
S / 31/71. 

Cannon. Iron, mideighteenth century, possibly English. 
Appears to be a two-pounder deck gun. It and number 
15 were lying on top of each other-they may have been 
chained together and used as a kedge anchor to pull 
stranded vessel off the shod$. Recovered 5/31/71. 

Fragment of a light-grem, hand-blown glass demijohn. 
Possibly Portuguese nineteenth or twentieth century. 
Fragment is curved, 6" wide at its widest point and 15" 
long wound the widest point of its curve. 

Knife. "Tree" brand jack knife, midtwentieth century 4" 
long. 

Two brass fragments, Gilded, approximateIy 112" 
square, 

Cartridge box plate. Civil War,lead filled, stamped 
brass, "US.I' Badly corroded.Makers name stamped on 
back. 3 3/8" long, 2 1/4" wide. Recovered 6/3/71. 

Button, Brass, with eye, badly corroded, no insignia 
legible, same size as a Union C.W. eagle button, 3/4". 
Recovered 616/71 

Provenience 

D-6 

G-OO 

Fort Jefferson NM 

Northwest side of Loggerhead 

Northwest side of Loggerhead 

Moat square "N" 

Square I'M" 

Moat square "M" 

Swimming beach 

Moat, basion 4 
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Number f3esr;rintion Provenien@ 

9737 Gun. h n ,  swivel, breech is rounded and seems to have Worthwest side of Loggerhead 
ip cascabel knob instead of a sacket. The m m l e  swell is 
quite pronounced. Overdl lcngih 36", 18" trunnions to 
m u d e  fdce, yoke 13" long- kipproximately 6"diameter 
of muzzle, approximately 8" at breech. Recovered 
6/7/71. 

9738 Brass fixture tiurn midnineteenth century. Possibly a Southeast end of Hospital Key 
bearing. Top of race has three 1/4" holes for screws 
around its perimeter, The 'bearing it&' has a 3/4" 
kume for a dd%in its center. The whole object is: 1 
1/11" long:. Rmveredl 4/2/71, 

9744 Knife. Heavily encrusted, rigging, ca, 1 8 6 0 ~ ~4" long, rvroat, trill;tion 4 
1" wide, K m v e r d  6/8/71. 

9754 Blade. Iron, encrustd, broken shoual, 12 1/2" long x Moat, bastion 4 
10"wide. kecovered 6/10/71. 

9755 Fragment. Heavily encrusted, imnYpossibly a fiag~nent Moat, bastion 4 
of a rrineieenth century stone plate, 30" long, 8" wide. 
Recovered 4f8/7 1. 

9756 Fragment. Heavily encrusted, iron, possibly a fi-agrneut Moat, bastion 4 
of a niueteenth centui-y stoone plate, "L" shape 16"on 
one leg and 15" on h e  other. Recovered 4/21/71I 

9760 Spike. Brass, blunt point, hexled, rectangular, 6 1/4" Tip of Southwestern keef 
larig, 314" x 1/2" square. Recovered 6/10/71, 

9767 Bo-t-tle.Olive green, glass, flash iype-medical, hear top, 
ca. 18r6os, 4 1/2" high, 2 1/2" wide. Recovered 

Moat, 'bastian 4 

6/10/71. 

9772 Bottle. Clear, glass, soda, with stopper, ca. 1880s-
1890s. Embossed on side: LATROPICAL PAHRTCA 

Moat between drainbridge and 
bastion 4 

DE SODA THOMAS WIENDOZA. 7" high, 2 J/$" 
high. Recovered 6/12/71I 

9773 Half wooden tool Randle, 4 1/2" long, 1 1/8" wide. Moat, bas;tion 4 
Recovered 6/11171. 

9774 Bottle. Clear, glass, medical. cad 186Us, 6 J/4" high, 2 
4/8" base diameter. Recovered 6/17/71 

Main sewer drain moat near 
sally part. 

9776 Medical boitle, three-piece rriold, ca. 186Os, 7" high, 2 Main sewer drain moat near 
1/2"diameter. Recovered 6/17/7I ,  sally pod 

9782 Metal object. Encrusted, shaped like a spaiula, 13" Main sewer drain moat near 
long, 3" wide. Recovered 6/17/71. sally port 

9786 Wood piece with iron fitening, l6"long,13 1/2"wide Spanish Wreck Southwest Reef 
at wid& point. Recovered 6/17/71. 



Number DescriDtion Provenience 

9787 Iron fastening, encrusted, 16" long. Recovered 6/17/71. Spanish Wreck Southwest Reef 
9788 Iron fastening, 28" long. Recovered 6/17/71. Spanish Wreck Southwest Reef 
9794 	 Metate. three legged (tripod), Mexican, slightly concave, Main sewer drain near sally 

black vesicular basalt. 3" wide pockmark 2" to left (left port
edge of pick) of left side of metate and on center from 
front to back about 1" deep. 22 112" long x 13" wide, 
standing 10 1/2" high at back, 5" high at front, 
thickness 2 1/2",legs triangular. Front pair 3" at base, 
3" high. Back leg 7" high, 4" wide at base (back), 6" 
wide on base sides. Reawered 6/23/71. 

9826 	 One briar bavarian-style pipe bowl badly decomposed on Tip of Southwest Reef 
side, 2 1/8" long, 2" wide. Recovered 6/11/71. 

Fort Jefferson ordnance inventory by Edwin Olmstead, March 15, 1985. 

Six 15-inRodman smoothboreguns,perhaps with consecutive anny Registry Nos. 145 through 150.from 
Cyrus Alger & Co. in South Boston,MA.Registry Nos. 145 through 148 which are identifiable and No. 
150presumed so, are documented in the Register of InspeCrions @Cannon (henceforth Register, National 
Archives Record Group 156 entry 214) p. 143. They were inspected, proofed, accepted and assigned 
army Registry numbers on August 21,1871 by Lt Col Theodore Thadeus Sobieski Laidley. 

1. S i n  Rodman Eighth piece counterclockwisestarting at casemate quarters. 
Upper muzzle face: Registry No. 145 

Gunfounder C.A. & Co. 
Weight in Pounds 49,510 

Lower muzzle face: Ordnance officer Inspecting T.T.S.L. 
Year of Manufacture 1871 

Right rimbase face: Gunfounder's Number 2316 
Tube top: Acceptance for & Ownership by US Army US 

2. 15-in Rodman First place counterclockwisefrom casemate quarters. 
Upper muzzle face: Registry No. 146 

Gunfounder C.A. & Co. 
Weight in Pounds 49,546 

Lower muzzle face: Ordnance officer Inspecting T.T.S.L. 

Right trunnion and rimbase buried. 

Tube top buried. 

Per Register p. 143,Alger's right rimbase (gunfounder's) number for this piece should be 2320. 


3. 15-in Rodman Ninth piece counterclockwise fcom casemate quarters. 
Upper muzzle face: Registry No. 147 

Gunfounder C.A.& Co. 
Weight in Pounds 49,644 
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Lower m m l e  hce: 	 Ordnance Oficer Inspecting T.T.S.L, 
Year of Manufilcture 1871 

Right trunnion & rimbase buried, 

Tube top: Acceptance for $i Ownership by US Army US 

Per Register p, 14-3, Alger's right rirnbase ('gunfotinder's) number for this piwe should be 2321. 


4. 15-in Rodman Tenth piece counterclockwise from casemate quarters. 
Upper muale face: Weight in Pounds 49,606 
Right rimbase: Indistinct 2324 presumably Alger gunfobundds number, 
In combination, these point toward Alger Registry No. 144 per Register p. 143. 

5. 15-in Modm;ln Lighthouse; fourlk piece wunteuclockwise from cammate quarters. 

Because of inverted mounting and tar-like surface protection, no marks found other than date 1871. Per 

Register p. 143, discovery of one or more of the following wuld support the others: Alger Registry No. 

149, Algec gunfounder's {right rimbase) No. 2326, or weight 49,680 fbs. 


6 .  	&in Rodman Sixth piece counterclockwise �ram casenraie quarters. 

Upper n r u d e  hce: Weight In Pounds 49,454 

Weight agrees with that of Alger Registry Nu. 150 and right rimbase (gunfounder's) No. 2328, per 

fiegimr p. 143, 


Pour 10-in Pm-oti Rifles2 also known -to the army as "300-pounder"but to the navy as "250-poirnder." 
All produced by West Point Foundry, koberi Paiker Parrott proprietor Cold Spring, New 'York. All 
documented in Regislev. p. 280. 

1. 10-in Parryit Rifle Second piece counterclockwise fiom csematte quarters. 
Upper rnuzxk face: Weight in Pounds 26,na 

Army Registry No. 13 
Year of Manufaciure 1a a .  
Gunfoundry W"P.17. 

Lower rnuxdc face: Ordnance Officer Inspecting 	 Capt Stephen Carr Lyford 
(S.c"1L.) 

Land Diameter of Rifled Uore 10 in 
Left trunnion face: Anticiptation of Possible Navy Proof Y 
Right rimbase: Gunfounder's identification number 96 
Per Register p. 280, inspected, prtm�d md aceptd by Captain Lyford Yanuary 13, 1845 despite mumie 
stamping for the previous year. 

2. f 0-in Pal-roitIKiiIe FiWi piece counterclockwise from casemate quarters. 
Upper muzzle fxe: Army Kegistry No. --23 

Year of Wlanufacture I865 
Gunfoundry W.P.F. 

Lower muxxle face: Ordnance O f k e r  inspectirig 	 Cape Richard Mason Hill 
(�2,M,w .) 

Land Diameter of Kitled Bore 10 In 
Top of tube: Accepiarice Br & Ownership by 'US Army US 
Left trunuion: Anticipation of possible navy prootiing Y 
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Right trunnion & rimbase buried. 

Per Register p. 280, the weight shouId be 26,860pounds and the right rimbase number 606. Inspected, 

proofed and accepted by Captain Hill June 16, 1865. 


4. 10-h Parrott Rifle Third piece counterclockwise from casemate quarters. 
Upper muzzle face: Weight in pounds 26,920 

A m y  Registry No. 25 
Year of Manufacture 1865 
Gunfoundry W.P.F. 

Lower muzzle face: Ordnance Officer Inspecting Capt Richard Mason Hi11 
(R.M.H.) 

Land Diameter of Rifled Bore 10 in 
Acceptance for & Ownership by US Amy US 

Left trunnion buried. 

Right trunnion: Robert Parker Parrott R.P.P. 

Per Register p. 280, the right rimbase number should be 620. Inspected, proofed and accepted by 

Captain Hill July 26, 1865. 

24-Pounder Iron Flank Howitzer, Model of 184-4. in bastion. 

No marks found other than stamping "US" for army acceptance. US iron flank howitzers are known to 

have beenproduced by Cyrus Alger & Co.,  South Boston, Massachusetts; Bellona Foundry, Midlothian, 

Virginia; Fort Pitt Foundry (also known by many other names), Pittsburgh, Pennsylvania; Mount Vernon 

Iron Works, Mount Vernon, Ohio; Seyfert, McManus & Co., (also known in part as "Scott Foundry"), 

Reading, Pennsylvania; Tredegar Foundry, Richmond, Virginia and West Point Foundry, Cold Spring,

New York. 


24-Pounder Bronze Coehorn Mortar.in museum. 
Upper muzzle face: 	 Army Registry No. 134 

Year of Manufacture 1861 
Gunfoundry Ames Manufacturing Co., 

Chicopee, MA (A.M. Co.) 
Lower muzzle face: Weight in Pounds 164 

Ordnance Wicer Inspecting Capt Richard Mason Hill 
(R.M.H.) 

Right rimbase: Gunfounder's Identification Number 196 
Per Register pa 21, inspected, proofed and accepted by CaptainRill October 10, 1864. 
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CHAPTER XX 

Ecological Assessment of Selected Shipwreck Sites at Fort 
Jefferson National Monument, Florida, August 8-11, 1990 

Gary E. Davis 

Editor’s Note. Dr. Davis, who has conducted 
long-term biological research at Fort Jefferson 
National Monument and Biscayne National 
Park, was asW to participate in the 1990 
project to provide a marine biological 
perspective on potential impact of archeologi
cal research in a protected coral reef environ
ment.]His perspective is important toplanning 
and executing future archeological investiga
tions in national parks containing coral reef 
S y S t e m S .  

INTRODUCTION 

The National FWk Service (NPS) protects 
the nation’s natural and cultural heritages. 
Occasionally, management actions required to 
protect natural and cultural d u e s  conflict, 
and msunagers appear to be f o r d  into 
choosing either natural or cultural resources 
at the expense of the other. Historic ship-
wrecks set in coral reef or other shallow 
marine ecosystems can present such a 
dilemma. 

Shipwreck structures provide stable, hard 
substratum upon which a variety of organisms 
settle and thrive. Frequently these organisms 
obscure and threaten the shipwreck integrity, 
and may accelerate wreck decomposition.
Wreck excavation to elucidate its cultural 
values, after 50-300 years of ecological 
succession, threatensthe structureand function 
of the wreck’s biological community. The 
purpose of this chapter is to explore potential 
guidelines for balancing archeological 

investigative needs and ecological impacts, 
without compromising the values of either 
natural or cultural resources. 

METHODS AND SITE DESCRIPTION 

Case studies of four shipwrecks were 
conducted to compare site-specific criteria for 
evaluating and mitigating ecological impact 
and to develop general guidelines for future 
archeological investigations. The four selected 
wrecks represent a variety of ecological 
settings and ship construction types at the Dry 
nrtugas. 

Fort Jefferson National Monument 
encampasses about 19,OOOha of the 23,000 ha 
coral reef and sea-grass ecosystem at Dry
Tortugas, Florida. The reefs form an ellipti
cal,abll-like, structure roughly 27 km by 12 
km 217 years (Davis 1982). Water depths 
immediately outside the reef system mge 
from 11-29 m, rise to 2-3 m on top of the 
banks, and dip to 12-23 m in the central 
lagoon. 

Prevailing physical environmental condi
tions shape the basic form and structure of 
Dry Tortugas reefs. The major reef building 
corals that provide basic Dry Tortugas reef 
structure are the star corals, Montastrera 
annularis, M.cavemsa, and brain corals in 
the genus D@loria. The fragile branching 
staghorn coral, Acropom cem~cumis,also 
forms extensive, nearly monotypic, reefs of 
several hundred hectares, but they are 
remarkable dynamic. They apparently develop 
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over about 1UO years, only icr die back and 
start over fohwing extreme sbrms or other 
natural disturbance (Davis 1982). 

Infrequent extreme events, such as 
hurricanes and thermal shocks, dramtically 
alter basic reef structure and cornpusition. The 
classic Caribbean spur and grmve imf alo~ig 
the southeastern rim of the "atoll" reflects the 
gentle siinimer trade winds and prevailing 
easterly currents. lbfassive buttress reefs: and 
rocky, wtucord-dwninated reefs on the 
northern and western expsures reveal the 
power of winter sbarw fronts sweeping across 
the Gulf of Mexico from North America. 

Extensive sea-grdss meadows cover 
shallow, less stable substrata, pro'ler;kd from 
slurrn waves and strong currents In ihe lagoon 
and on the tops of the interior banks. 811coral 
rubble and thin sand, at high wive energy 
sites, rapidly growing algae donhate the 
benthic community, especially aloiig the 
northwestern side o� the atoll. 

The combination of substraia and prevail
ing environmenhl conditions dichkes what 
biological comi~iunity can survive. The 
introduction of new, stable, hard substrata 
(i.e., shipwrecks) into different envir-onmenial 
settings permiis an evaluation of the relative 
roles of emironment and substmum in 
deierrnining cummnity structure. Shipwr-clcs 
also significantly alter 1 ~ x 1  biologicd 
community dynainics Fir beyond the physical 
perimeter of the wreckage itself. h r  example, 
lobsters and fish that hide In wrecks during the 
day forage i r r  surroundirig regions at night, 
thus modifying cominuniiy structure through 
predation and competition in ovcr 200 ha 
surrounding the wreck itself* 

FOJE 003 - VVinrfjamrner Site AVAWTI 

This largey recent, iron-hulled wreck 
provides exceptional vertical relief of nearly 
7 m h an atherwise low-profile hard butbin 

dominated by 30 s p i e s  of wktprals (m 
whips ad fins) and a few 'low-growing 
scleractini~mcorals. Ib is located in a high 
wave-energy mne during winter storins, a d  
provides aburrdmt shelter h r  fishes and 
mobile inverkbratesy such as spiny lobsters 
and urchins. The high-profile wreck structure 
aEords ample attachment surfaces fir 
hermatypic corals well above the scouring 
bottom sand a d  provides corals access tu 
shble, well-lighkd surfaces in strong currerik 

In short, the wreck provides an ideal site 
for coral reef development In an area that 
would not naturally support reef corals. Fish 
abundance and diversity on this wreck is as 
high or higher than nearby nattirdly occurring 
reefs, but much higher than in the surrounding 
w k o i a l  community (Jones and 'I'hornpsm 
1978). At least 14 of the 50 Sclt.r.clctitiia and 
Milkpurcr cards found at Dry Tortugas occw 
on the wreck, but the majar Dry 'ktugat; reef 
building corals, Ildoritmirm sp. ~ provide only 
incidental benthic cover a d  do not contibuk 
significantfy b reef structure at the wreck site. 

F O X  (I2S-Bird Key Harbor Brick Wreck 

This low-profile wreck is 1ucakx-l in a sea-
grass bed, surraundd by a sparse ucbcolral 
colramitnily, cm top of a shallow bmk at a 
depth of less than 3 I'CL.It is an r=xposd s h y  
with little solid substrata f i r  reef dwdopment. 
The wreck provides hard surfaces f ir  cord 
atfachmerrt, but mril scouring and high 
suspended s d i m n t s  from the surrounding 
sand and rubble largely limit the successfd 
curds to those adapted b highly disturbed 
sites, such as H.illeplom sp. and Siderux&ea 
rudims.. A diverse assemblage of reef lishes 
congregate at the wreck, with more than 30 
spwies present, but this asseinbiage is 
considerably less diverse than nearby natural 
refsy  which usually supguri 60-100 s p i e s .  
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FOJE 011 - East Key 
Construction Wreck 

Wreck material at this site is scattered 
through an octocoral community at a depth of 
4-5 m, just behind the algal-dominated 
community at the eastern bank crest edge. 
Rather than adding a single structure with 
unusual vertical relief, this wreck provides 
additional scattered hard substrata on a coral 
rubble bottom. Consequently, the fish and 
invertebrate assemblages in this area are not 
specific to the wreck structure, but rather are 
characteristic of the entire community 

FOJE 008 - Nine-Cannon Site 

Similar to the East Key Construction 
Wreck, this wreck is scattered across a sand 
and coral-rubble bottom without adding 
significantly to the region's vertical relief. It 
is in the Same high-energy setting and 
octocoral community as the Windjammer Site, 
but shows less diverse coral and fish assem
blages, virtually identical to those found in the 
natural octocoral and algae dominated 
communities found at this site. Unlike the 
Windjammer Wreck, there is little evidence 
that the wreck materials have significantly 
altered the biological assemblages, other than 
minor changes in local distributions of corals 
attached to wreck debris. 

DISCUSSION 

Living mralreefs occupied 866 ha (3.8%) 
of the seafloor at the Dry Tortugas in 1976 
(Davis 1982). In spite of occupying such a 
small proportion of the bottom, these 
biological communities were largely responsi
ble for building the entire 23,000 ha subma
rine structure, and their protection is an 
important concern of park managers. Rarity 
of living coral reefs also adds to concern for 
their survival. Guidelines for any activity that 
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threatens coral reefs need to provide a means 
to weigh the potential value of information, or 
other benefits, derived from the activity and 
the long-term reef impact. 

National Park Service policies and 
regulations regarding protection o� natural 
resources leave no doubt that even minor 
intrusive archeological shipwreck investiga
tions would be in violation, regardless of the 
potential cultural values at stake. The key to 
resolving this apparent conflict is in the 
definition and identification of 'lnatural" 
resources. If the resources at risk are truly 
natural biological communities and not 
artifacts of human intervention, then they 
should receive all of the protection afforded 
under policy and regulation. If, however, the 
resources in question are individual organisms 
or assemblages that exist only because of 
human intervention, then they should not be 
considered natural resources for the purposes 
of NPS policy and regulation. 

The four shipwreck cases studied at Dry 
Tortugas indicated that nearby natural 
ecological systems appeared either unaffected 
or negatively impacted by the human interven
tion of creating the wreck.At the Windjam
mer and the Bird Key Harbor sites, wreck 
structure provided shelter for abnormal 
concentrations of predators and grazers that 
probably have altered the surrounding 
community structure and maintain it in the 
altered state. At the other two sites, wreck 
material is scattered among natural hard rubble 
and contributesnothing new or unique to the 
natural structure or substrata, In all four cases, 
encrusting organisms simply form a coral reef 
facade. It is not a functional coral reef 
ecosystem. It exists only because of the 
artificial structure provided by modern human 
activity, In these cases, archeological 
investigative activities would have no 
long-term or significant ecological impact, 
other than on individual organisms. 
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CHAPTER XXI 

Recommendations for Fort Jefferson National Monument 
Future Research and Resources Management 

Larry E.Murphy 

Over the last fifteen years, National park: 
Service ( N P S )  managers have become 
increasingly amre that resource management 
responsibilities do not cease at water’s edge. 
The first issue facing managers who have 
direct responsibility f i r  submerged cultural 
resources is knowing what they are responsible 
for--what sites exist within their underwater 
jurisdiction. Often sport divers and commer
cial tmsure hunters how mure about what is 
underwater in national parks than the man
agers directly responsible for site preservation 
and interpretation. The National Park System 
contains 356 areas of which at least 60 have 
significant submerged cultural resources, Most 
of these are in the nascent stage of investiga
tion.Fort Jefferson National Monument (NM) 
is no exception. 

Fort Jefferson NM contains an impressive 
array of cultural resources on land and 
underwater. Primary N P S  management 
objectives are inventorying, evaluating, 
registering, interpreting and protecting the full 
rangeof cultural resources. Fort Jefferson WM 
is not an easy place to separate land and 
underwater cultural resources, nor would it be 
appropriate to do so. Consequently, sugges
tions here are made for both underwater and 
land a r m  within the monument, and the 
monument is treated as a unit. A long-term 
plan for park archeological research is 
necessary to make research cost-effective and 
enable managers to take advantage of 
appropriate research opportunities presented 
by outside sources. 

GENERAL RESEARCH FRAMEWOKK 

The following are somefundamental issues 
that should be considered at the inception of 
archeological research within the monument. 
Fieldwork should produce a database for long-
range management decisions; should not be 
limited to site-specific concerns; should be 
cumulative to be cost effective; should involve 
questions and scientists of numerous disci
plines; rand finally, research should be done 
with as little negative site and environmental 
impact as possible. Each issue will be 
discussed separately. These few issues do not 
exhaust the possibilities, but they offer a basic 
framework to guide managers in making 
decisions about appropriateness of research 
and what to expect from it. 

1. The first issue for future research is that 
fieldwork effectively produce data necessary 
for long-term management requirements of 
evaluation, protection, preservation and 
interpretation. Principal objectives for future 
work should be to answer the seemingly sim
ple questions: What sites are present?, What 
is happening to them?,How did thiscollection 
of sites come to be? and What is their 
significance? 

Data should be collected so they will be 
cumulative, comprehensive, integrated, COM

parative and readily accessible. Only computer 
technology provides necessary infrastructure 
for data collection, storage, manipulation and 
presentation sufficient for management and 
research needs. Data compatibility with 
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Everglades National Park’s gmgraphicd 
in�orrnatlon system (GIs) and NPS QllS stan
dards should be a high priority. All kldwork 
products from the initial planning stages 
should be designed tobe compatible with G E  
products imd augment a comprehensive digital 
database directly accessible by managers, 
future researchers and planers. Campukr 
software inkrhce is essential to dlow 
managers and others io ethtively and effi
ciently conduct Inquiries at various levels and 
scaks, including park, a m y  sites (both 
cultural and natural aspects), artifkis and 
available aerial Imagery. All materials should 
be integrated and based on gmgraphid 
cmrdinatm and accessibleeither through data-
base attrilmie or locatianal queries. 

2. ksarrch should emphasize a regional 
perspective, rather than just analyzing 
archeological sites as separate, iso:ulated 
elements, which has been the approach hken 
by most prim shipwreck investigations. 
Defensible significance evaluation must 
include the widest pssible site context. The 
regional iipproach should be followed urd 
refined during future surveys and eualrmtions. 

In the Dry ‘hlrtugae case, ”regiand”has 
a very wide meaning. Seahirig Is wide-
ranging, with shipwreck sites aatkred 
everywhere that maritime cultures have been 
active. Individual maritime swieties are not 
tightly bounded, c l o d  entities amenable io 
independent analysis. A regional approach b 
maritime sites$then, must enmmpass dl the 
maritime cultures active in the vicinity, 
including verndcular cra�t use in local 
activities. 

Implicit in the meaning of “region“is the 
assumptioil that a shipwreck concentration is 
not just an acr;identd, haphazard congloinera
tion of unlucky vessels. It is rather, tol some 
degree, a representative sampleof all maritime 
activity in a specific area o w  time that is 
structured by a complex interaction of natural 
and cullurd fddors. %ssels wrecked in the 

Dry Tbrtugas represent the activities, 
inkraceions and conflicts of d l  maritime 
cultures that have ever been active in the area. 
The general geographic area is the Gulf ~f 
Mexico, the weS;krnCaribbean and the eastem 
seaboard, however, study must also be 
directed to maritime: European and American 
cultures hhemselves. 

Also inherent in a regional approach is the 
assumption that a group uf shipwrecks and 
related sites mbe productively interpreted by 
;ill~ ~ c h ~ l o g i c ~ ~ - a n t ~ r o ~ l ~ g ~ c ~perspective. 
Recovery of specific details is impriafit,  but 
relevant resear& perspectives should g:a 
further lo\ examine the relationships between 
patterning and variability in the archmlogical 
word and the p s t  behavior they represent, 
Principal research topics should emphasirx 
dtural  processes such as inkrsucietal contact 
and acculturation,and competition and conflict 
among social groups and over time. Intrpre
tation of the park’s wchmlogical record 
should include examination of wcial variables 
such as ethnic; and cultural associations, and 
economic and political relationships, 

The research approach should be regional, 
historical and social-scientific. Archeological 
interpretation should go beyond augmenting 
hisfmid dwurnentatioa, particularly by 
fwusing on processes that are variable 
between cultural groups. The:time depth of the 
Dry Toriugas wreck collection allows 
investigation and interpretation of change in 
the material record over a long perid of time, 
while controlling f i r  environmental and gm
graykical variables. Ships, whether comnier
cial or military* are paris of cultural systems, 
and it is those larger cultural systems that 
should be the object of Investigiition through 
their representation in the study area’s material 
and documentary record. Irr short, Fort 
Jefferson NM maritime sites c m  best be 
accounkd for (understood, explained and 
inkqpreted) by deveiopirig and using broad 
principles of maritime human behavior in 
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interpreting material remains, in addition to 
the historical documentary record of more 
traditional approaches. The NPS National 
Historic Landmark Themes (see Chapter VXI) 
provides a reasonable framework for this 
research. 

3. Field research should be comprehensive, 
integrated and cumulative. There is no justi
fication for separating terrestrial from 
underwater research in the Dry Tortugas,or 
for solely focusing on shipwrecks. 

Prehistoric Research. Prehistoric archeu
logical research, although not a primary 
survey focus, should be incorporated into 
research projects. Inundated Palmindim and 
Archaic sites are discussed in Chapter V,and 
possibility of their presence, although slim, 
cannot reasonably be dismissed. It is not 
considered cost-effective at present to 
specifidly survey for early inundated sites, 
but their possibility is sufficient in the study 
uea to consider cullection of samples 
appropriate to paleaenvironmental analysis 
during test excavations on historid remains. 

Palecawironmental Research. Chapter 11 
indicates the knowledge limits about Dry 
Tortugas island formation, alterations and 
environmental sequences. Local sea-level 
curves have not been firmly established. Col
lection of sediment samples contributing to 
regional geomorphological development, 
paleoenvironmental sequence and sea-level 
curve formulation should be conducted during 
any test excamtions. Numerous analytically 
important sediments will be encountered in 
Fort Jefferson NM excavations. Peat and 
subaerially fumed soilstone crust, useful for 
exposed surface dating, have k n  collected in 
the Quicksands area close to the park (Robbin 
1984). This environmental information is 
important. Appropriate core and sample 
collection and analysis will add little to overall 
project costs. 

Euroameriw and FortJefferson Research. 
Terrestrial historical archeology is an impor

tant part of a comprehensive Fort Jefferson 
NM survey. The fort and its construction have 
left rich material remains that have received 
only cursory research consideration. Conse
quently, historical archeological research 
should include both terrestrial and underwater 
sites. Full terrestrial survey, including 
magnetometry and testing, could be done with 
a small crew and nominal expenditure. 

Fort Jefferson research orientation should 
be, like the underwater sites, from a wide 
context and comparative perspective focusing 
on questions of process as well as history. 
Emphasis should be on investigating and 
interpreting the fort as a cultural system that 
was part of a much larger cultural system, 
particularly in relation to international 
interactions. 

For example, a research question might 
investigate commonly held beliefs about 
third-system forts. The well-known historical 
argument that masonry fort construction was 
halted and revised after demonstration of the 
rifled exploding shot effectiveness against 
masonry walls, particularly during bombardment 
of FortPulaski, does not seem to apply to Fort 
JeEerson, where construction was not halted 
and few revisions were made. Much of Fort 
Jefferson’s history reflects technological 
developments, strategicplanning and its unique 
position as a maritime, rather than a harbor, 
fort, the principal difference being its isolation 
from land-based support. 

procesSual aspectsof Fbrt Jefferson interpre
tation as a cultural system should consider 
questions of support and change. The support 
systemwentirely maritime. Fort construction, 
materia2spmurement,transpalation, pnwision
ing and labor force have not been documented 
archmlogically. Archeological documentation 
will provide a Fort Jefferson material chronol
ogythatmay vary considerably h m  onerelying 
solely on dwuments. Some fort construction 
aspectsh e  scant documentation. For example, 
the various labor groups that built the 
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fmt--daves, freemeny soldiers, Irish and 
prisoners--have little dwurnenbtion, but each 
group surely left a distinctive archeological 
record. Yyrmssual questions about; h e  fort 
should fabcus an C Q ~ S ~ N G ~ ~ Q ~ I ,support, ethnic 
and mid groupvariability, recycling, refitting, 
refusedeposition, h d o n m e n t  and finally =use 
in many forms, including mernoriallimticvn as 
part of t h e  National Park Syskrn. 

4, Future research should continue b be 
multidisciplinarys The earliest underwater 
surveys incorporated researchers from disci
plines other thm archeology (see Chapter X), 
and contributors to this report represent many 
disciplines. Environmental cantext is very 
important, and thereswch opportunity olt’ered 
by compxehensive: Fort JeEersorr NWi survey 
is most effective and efiicient if multidiscipli
nary. For example, as Chapter 111 indicates, 
there is very little Dry Tortugas physical 
meanographic irrformation although princiyal 
Gulf of Mexico currents have been widely 
studied. 

Wreck.-formation prmesses should be 
comparatively studid in order h develop 
predictive models, both park spixific and 
general, ‘lbbe an effective model, geologists, 
oceanographers, coastal gmmorphologistsand 
marine biologists n d  ta be directly involved. 
NPS has staff scientists that should be used as 
a first-source for development of ancillary 
resemh designs that complemcrit wcrd project 
goals. Full integration of cultud resource 
investigafionswith NPS coral-reef stirdies should 
be a priority to maximize fieldwork returns. 
For example, development of side-scm sonar 
signatures for m1-d species and substrate 
recognition will provide a canlgrehensive 
coral-density base: line that would augment 
Davis’ prior work (1982) analyzing a century 
of Dry ‘Lbriugas cord change. If magnetic 
survey costs1;,which are rncrstly psitiorring and 
boat time, are fiinded far cultural resources, 
it would add relatively little cost b support 
side-scan sonar and subbottom Irrstrumcnhtiion 

that has specific natural-resource returns and 
directly contribute to the O E  database, One 
QIS product should be an accurate digihl 
depiction of the entire reef system. 

Cast-efficiency and cost-effectiveness 
increase m x l d l y  with data genemtiour applica
ble b many disciplines and research interests, 
Including shipwrecks and environmental 
nronitcsring. Much Inkrest has recently devel
opd  in environmental issues, from cord 
bleaching b global wrming. Ammprehensive 
Fort JeffersonMM remote-sensing surveycould 
p d u w  data applicabletn current and long-term 
envirorrmen‘ral march, and thus ha significant 
model for many disciplinesan  present and future 
issues. 

5. The last basic elerrrent of the research 
approach should be to develop and refine the 
conservation ethic by emphasizing maximum 
data return with rnirriinurn disturbance of 
archeological r e n i a i n ~Arly sikdisturbance must 
be minimal fir the specific questions, scientific 
and fully justified. The issues discussed in 
Chapter XX dealing widr the balance between 
natural and culturd resource investigation will 
have bbeaddressed in determining apprupriate 
Pield research uiethddogy. 

1. The principal hypothesis regarding the 
Fort:YeEcrwn NM maritime site population is 
hat;the maritiinecasualty archeologicalrecord 
is structured by behavviard and cultural prw
esses, and not solely the prduci of natural 
forcesvWdtural farces are viewed here as mi

iributing factors or perhaps constraints, but not 
as dekrministic;--dll marine siks in Fort 
Jefferson cannot be explained merely by 
environmental Fachrs and technology done. 
In order b accaunt; for a particular wreck 
pailern at a given lwatiarr, the cultural cantext 
ihai produced them must be rigorously investi
gated. Research questions oriented to systemic 
explanations of change a i d  variability are 
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important. The general archeologicaf problem 
is specificpatternrecognitionand then account
ing for the pattern in the widest possible 
conkxt. Emphasis is on human behavior that 
has a high degree of patterned repetition. 

Shipping routes are examples of patterned 
repetition. They are part of trade networks 
structured by cultural, W o m l  and economic 
processes. Study of vessels wreckedby natural 
and cultural events will reflect the structuring 
processes of a changing and developing trade 
and trarisporta~ornnetwork, andallow examina
tion of the network that is distinctly archeologi
cal. Cycles of trade and markets driven by 
regional patterns, which are in turn driven by 
larger patterns, alter risk acceptance, use of 
force, resistance and ultimately what appears 
in the archeological record. The larger trade 
network in which most of the park's marine 
sites took part is the modern world-system as 
described by Wallerstein (1974, 1980, 1989), 
Braudd (1972, 1982, 1984) and others. 
Questions involving operation of large-scale 
spatial systems, and the local, regional and 
interregional responses, are fundamental to 
explaining and interpreting Fort Jefferson N M  
maritime sites. 

2. The natural forces that create wreck 
concentrations must be understood, which 
involves defining "ship traps, 'I or high-density 
shipwreck locations. Certainly,more wrecks 
occur where there are more ships, but a 
comprehensive emination of natural hcturs 
willextend understanding beyond this low-level 
empirical generalization. Examination of Dry 
Tortugas as a "ship trap" will likely clarify 
general wreck fixmation principles, both natural 
and cultural, that will be applicable to other 
locations. Validity of patterns recognized, and 
the variables isolated to account for them,will 
come from tests done on other ship concentra
tions. 

3. Site-level questions are primarily hisbri
cal. Basic questions at the site level are age, 

function and culturalafEliation. A basic research 
problem on a site-specificlevel is methodolugi
cal. How does one generate data necessary to 
determinethe nature of shipwreck concenfrafons 
within the stringent conservation parameters 
of "maximum returns from minimum impact" 
as generally established in WS 28 (USDOI 
1985)? The problem bnxscontinual refinement 
of techniques in all investigative stages from 
historical research to remote-sensing deploy
ment, to field and laboratury data analysis. 
Refinement of what is meant by minimum 
impact asonly that necessary to answer specific 
justifiable questions needs to be accomplished 
asanongoing aspect of fieldworkin N P S  areas. 

4. Theprincipalresearch questionregarding 
Fort Jefferson as a strategic entity should 
m i n e  thecomplex and varying socialsystem 
that constructed a large outpost in an isolated, 
high-stress environment taxing the limits of 
contemporary technology, engineeringand logis
tics. How does the material record reflect the 
construction, revision, use and abandonment 
of the fort and surrounding islands, and provide 
inkmation on past activities beyond that 
available in documents? 

5.  A general research domain involves 
investigation of archeological site formation 
processes, both on land and underwater. The 
theoretical and methodological famework of 
Schiffer (1989, Butzer (1982) and others should 
inform such inquiry. Cultural and natural 
processes both q u i r e  investigation to account 
for site Variability and to ascertain general 
regularities that obtain for sites in similar 
environments. Intefices between natural and 
cultural processes should be specifically 
examined. Little is known about environmental 
processes affecting underwater sites. Some are 
obvious, someatenot. Currently therr:is uneven 
infbmtion about naturalenvironmentalprocess 
and how they affect submerged cultural 
materials. 
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The Submerged Cultural Resources Unit 
(SCRU) has developed a general approach b 
remote-sensing survey for marine sites. Primary 
source for additional Information aid m m p h  
is the &&*ye$ Wku'iuurral Seushse S&rwtgd  
CraEturd Resources Survey repmi (Murphy 
1984:84-140). Additional information is con
tained iri Murphy and Saltus (1991). 

Remote serising, Inherently nondestructive, 
u s a  electrunic insbunrentsor amkd plrabgmphy 
to systematically collect infornratiioru used b 
l a t e yevaluate and monibr cultural and natural 
resources. For submerged sites, threeelectronic 
instwrncmts are particularly important: the 
magnetometer, side-scan sum- m i  wbbotbrn 
profiler. These instruments are deployedaboard 
a boat with sensors overboard. 

The magnetometer is the most important 
instrumant for locating historical sites by 
detectinl; ferrous material mncentrdtians. 
Side-scan sonar uses sound to graphically 
portray the !xibed and any material protruding 
above it. The subbottom profiler, which also 
uses smnd, can determine the depth below the 
seabed and natiiredcansolidakd and rsncsnsoli
dated sediments, and sometimes, prese;enix of 
buried cultural materials. 

The magnebnreler, because of its grkmary 
irnporiatrce, is the instrument used todetermine 
lane spacingduring site survey. This,Instrument 
detects the m - W s  magnetic field and measures 
it in units of nanokdas or gamnras. Ferrous 
masses causes an exaggerated or anlvmalous 
d i n g  fmrn the d s ambient magnetic field. 
Anomaly strength arid duration is related bfer
rous mass proximity to the Sensor and its size 
Minimally, the magnetometer Is run with a 
digital fathometer that provides wdkr depth, 

Registering anomalies Is only one aspect of 
magnetometerorother remote-sensing surveys. 
Recording the anomaly location Is equally 
imporkit; the h a t  location has hbe ,xcumtdy 

determined. Electronic positioning is critical 
b underwater archeological survey b ensure 
fuH coverage at the desired sample: Interval, 
b relocate areas of inkrest and record site 
positions. Information collected by remote-
sensing instruments is usually of little use Sf 
dab  lacations are unhown. There has beerr 
no electronically positioned survey in Fort 
Jefferson WM, and conquently, all areas 
surveyed so f$r will have ta be redone. 
Cumulative remote-ensing dais collection 
dependson accurateelwkranic positioning, and 
remote-sensing survey should not be dune 
without It. 

There are many ekctrsnlc positioning 
methods, but two are most i m p r h n t  for 
archeological purposes: shore-based microwave 
transmitters and the global positioning system 
(GPS)"LORAN is simply icrc, inaccurate f ~ r  
comprehensive arclreologid survey. Wiicrowave 
station positions must be accurately surveyed 
bproduce gmgmphid  mrdinaks ,  but when 
surveyed proply, their absoluk accuracy is 
within 3-5 IYI con-rpard to the LORAN'S 101) 
m. Global positioning syyskrns utilize signals 
received from orbiting satellites for positioning 
inforrnatim. A GPS variation called real-time 
differentialpsit iming (rPGPS) which carurdi
n a b  mobile positions with a xiaatiomry receiver 
on a known point through radio Cssmrniinication, 
represents the current stah-cPf-the-art.rE. Il'his 
system is capable ofa few meters accuracy with 
one-second updates during survey, Subcentime
kr accuracy of specific p i n t s  is possible 
through post-processing calculations and 
increasedoccupation times. Global positioning 
is the system of choice because it is more 
efficient than shore-based sys~emsfor multiple 
vessels working concurrently in difkrent park 
areas, for example a dive boat investigating 
potential sites while the survey boat continues 
collecting dataL.All that is required for DGPS 
is the approp-iak receivers, mrnrnnnication 
equipment and computer, which dispenses with 
daily s;hare-basd microwave station 
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maintenance. GPS merage is complete 
throughout the monumentarea;tohave complete 
coverage with microwave stations, they wuld 
have to be movd around the park, which 
diminishes survey execution flexibility and 
severely limits concurrent operations and 
increases costs and necessary logistic support. 

During an undemter cultural resource 
survey, the first stepis to determinea preplotted 
survey black and desired survey lane spacing. 
Lane spacingis normally slpecifiedandjustified 
in the project survey design. A computer screen 
or plot& that accurately indicates real-time 
vessel position guides the boat pilot as the vessel 
moves along the survey lane. A computer
collectsand storer, the boat’sposition and survey 
instrument readouts for postplotting analysis, 
Postplot data duct ion and analysis typically 
m u m  daily so voids in the survey block can 
be quickly corrected. 

Mealy, allthreeremote-sensinginstruments 
would be run concurrently: the magnetometer 
detects ferrous mass locations; the side-scan 
sonar topographically depicts the seabed, coral 
refs  and cultural materials; and the subbottom 
profiler graphs the substrate structure and 
overburden that wuld have to be removed 
during test excavations. Thus comprehensive 
natural and cultural informationwuldbe ideally 
collected with a single boat pass. When done 
correctly, a magnetometer survey need only 
be done once. The other data gathering could 
be repeated for comparativepurposes to detect 
changes in natural features. 

Remote-Sensinsr Survey 
Parameters 

Minimum-tfansect lane spacing for general 
exploratory magnetometersurvey should be 30 
m orless, and in low-probability areas, perhaps 
up to 40 m. These lane parameters provide 
amptable coverage at efficient cost. The 30 
rn lane spacing recommendation is based on 
analysis of the few colonial-period vessels that 

have been magnetically surveyed. A reasonable 
target mass Is 450 kg (about 1,ooO lb& which 
is based on anchors and cannon of the latter 
half of the sixteenth century. Cannons from the 
1554 Spanish Plate Fleet ranged from 100 to 
140kg and anchors wried from 104to 425 kg. 
The450 kg target mass should give an anomaly 
reading of at least 10 gammas, considering a 
liplea object exactly between 30 m lanes. (It 
should be noted, however, that magnetic 
intensity can vary as a hcbr  of 2-5 under 
certain conditions preiner 1973:48)). The 
reasoning is that under some circumstancesan 
isolated early colonial perid artifact could 
theoretically be missed, but a shipwreck size 
scatter containing multiple large masses would 
likely not be. Anomaly selection for investiga
tion is a complex issue, and a methodology and 
rationale for investigation must be included in 
the survey design. 

Magnetic evaluation of rivefine vessels 
support 30 m lane spacing for magnetic survey. 
Although 50 m lane spacing has become 
standard for someinvestigations, OUT conclusion 
is that it is too coa,rse a pattern. Ofa selection 
of twelve riverinevessels magnetically sumyed, 
allwuld have been represented by a 15-m-long, 
10-gammasegment of a 30 M transect. At least 
four of these would have been undetected if 
centered between two 50 m lanes. These four 
vessels likely to be missed on a 50 m lane 
spacing include an 1840 6 5 3  towboat,a 5 5 4  
schooner, a 2 7 4  hull segment of a modern 
shrimp boat and a 44-fi coastal sailing vessel 
(Murphy and Saltus 1990:94). 

Data should be reduced to allow clear 
depiction of intensity and duration on an 
appropriately scaled chart (for an example, see 
Murphy 1984). Minimally, all anomaliesof 10 
gammas for a length (duration) of 10-15 m 
should be considered to represent possible 
watercraft remains and should be investigated 
further. Anomaliesof smaller sizeand duration 
should be examined during survey of activity 
areas, such as anchorages, and sampled during 
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in-wdkr black investigations, CibmpWi~nof 
this phase allows selection of areas likely to 
be significant &time casualty or activity sites, 
and allows priority development for onsite 
mminaGans:or "ground-h-uthing.I' 

A mrpnd data-peration phaseis inprkinf; 
far delineating the extent and relatiomships of 
anomalies likely to represent a casualty site. 
l h s e c t s  no wider lhm 10 rn should be run 
well beyond the marnaly concentration area 
and postplotied ascontours. Wlagnetiic contour
ing on 1 0  m or less tmnsectsis the most diable 
way of (lekrminlng intwite magnetic fkature 
association arid predicting hrget-mass location 
for test excavation. In our a p r i e n c e ,  conbur
ing magnetic data mllmted on 30 rn lanes has 
limited utility. 

Side-mn w m  survey ideally should be run 
corrcurrc:nt.ly during magnetic survey, A 500-
6004- k W  sensor currently prurluces the highest 
r e s d ~ t i ~ n'trottarndepictionI Digital S Q ~ Xwith 
slant-rarige correction is preferable because it 
provides a permanentrecord that is analytically 
versatile and can be utilixd by QIS progrmms. 
Sonograph signatures f ir  various cord s p i e s  
should In: developd, which would provide a 
100 prwnt coverage of surveyed areas useful 
for long-hrrrr coral mrmibrirrg and a means 
farrapid munrey and comparison, A prmanent 
digital recard is Impolrimt in assessing alter
ations of cord density aver time, or damage 
from stranding casualties like the MAVRO 
VETRANIC, which damaged a park reef in 
1989. 

Subbtbm or seismic profiler iwhnalogy 
has recenBy progressed ta developlug high-
resolution rendition of shallow seabed layers. 
The new "chirp" subhtbm pofilel parziclslarly 
meets achmlogid rquiremenis. Arc;l.iwrlogists 
are usually only Inkrested in the tap few meters 
of bottom sediment, rn area h t  I s  typically 
compromised by ihhe common single-frequency 
prafilers. Chirp profilers use a multiple
frequemy sigwd pducir~gessentidly noise-k 
images from the mbed top b about 101) m 

depth. The chirp system tmnsrnits a computer-
generated digital, wideband 3F;M pulse that 
allows quantitativeevaluation and classification 
~f bottom sediments uxeful to g ~ l ~ g i ~ dand 
archeological purpx:s. 

Arrorther important remotesensing tool is 
amid phobrgrdphy, which has beerr used for 
terrestrial archeological purposes since 1921 
(Solmki 1940; Duel 1969), and since: the mid-
1970s by the National Park Service (Lyons 
1976). Benefits of ari aerial perspective for 
underwater survey have long been known, with 
inundatedM~l~rrant.=drrportphoeoln~rp~~~on 
p d i n g  World War 11('ll'hrwkmortun 1972) 
and an w l y  application of balloon shipwreck 
search in 1961 (Peterson 1973), A successful, 
pioneering applicationof aerial submerged-site: 
photography was; conducted at Fort JeEerson 
WW! in 1971 and 1974 when shallow-wakr 
shipwrecks were recogniml on aerial photo
gmphs taken especially f i r  submerged s& 
survey purposes (Lenihm 1974; Whrrne1:lstein 
1972a, 1974,1977; see Chapter X). 

Crump'iek aerial photographic coverage of 
the reef syskm shouM be considered a priority 
fir  determining reef msrphology, cultural site 
lacationsaud serving as a comparativebaseline 
for~~~ur~~nvesllgatians.Efficient fihn and filter 
combinations coupled with interpretive signa
tures for wrecks aid bottom bpography can 
provide rnuch inforriinii~nIn a cost-effective, 
G E  accessibleformat For Integration of aerial 
photographic hhniques into archeologicaland 
biological research and lnionitaring programs 
b occur, an assessment of the efficiency of 
water penetration and accuratebstbw portrayal 
capabilities of various film and filler crrmbiria
tiions must be researched, md specific biological 
and cultud fmlure signatures rnust be devel
oped and ground-lruthhekl. Multkptml imagery 
has the highest potential f i r  contributions b 
W S  needs. Ilknditiion should be in both large 
and sirrall scale to provide a sy;ynopticoverview 
and sufiicient resolution b determine small 
fitures, such as wreck scatters and r e d  scars, 
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RANGE OF LIKELY FORT JEFFERSON 
NATIONAL MONUMENT 

HISTORICAL SITES 

Generally when underwater sites are 
mentioned, only shipwrecks come to mind. 
Huwever, a wide range of historical sites are 
likely to be found beneath Fort Jefferson NM 
waters. The term "marinecasualty site" used 
in this report includes the following sites: 
shipwwks, site scatters, small boat sites, 
stranding sites, ship repair locations, discard 
and refuse arm. 

Shipwrecks can range from sites like the 
Windjammer (003), where large intact hull 
fragments remain, to a completely buried 
scattered sitewith little structurepresent. They 
can be consolidated or scattered. Muckdroy 
kmed concentratedwrecks "cuntinuoussites," 
and those more scattered "discontinuoussites" 
characterized by sterile areas within the site 
boundary and no clear site locus (Muckelroy 
1978:182-2OO), W e this typology is descrip
tive and methodologically useful, it does not 
encompass all cases. For example, a site may 
be a bit of both, such as a vessel that strikes 
bottom in a wave trough spilling material only 
to be lifted by the next crest and finally 
deposited behind the outer reef to form a 
"continuous site. 'I Complexity arises quickly 
when multiple eventsoverlay, such as the case 
of Nine-Cannon Site (OOS), where there is 
clearly more than one marine casualty. 

Associated with shipwrecksare site scatters. 
Site scatters can be primary or secondary.
Primary scatter occurs during the wreck event 
and is part of the initial deposition. Secondary 
site scatter results from later site-fbrmation 
processessuch asmves or current impact prior 
to burial and stabilization. An example again 
is theWindjammer Site,where the vessel broke 
in twoduring the initialdeposition. Laterforces 
shifted the stern and collapsed some hull 
portions.Primary and secondary scatters may 
be in opposite directions, or a site may be 

nothing moxe than a hull fragment h m  a vessel 
broken up offshore floating in and being 
deposited in the area.Cultural activities can 
also impact sites, such as anchors dragging 
through a site,later shipgmundings or dredging 
activities. 
Smallboat sites will probably be located In 

anchorages or around islands. For example, 
some sand and coral barges were lost during 
fort construction. 

Stranding sites will alsobe located. Numer
ous strandings occurred in the Dry Tortugas, 
and ships that were not removed are shipwresks. 
Others may have been removedcleanly, leaving 
little or no trace except reef scars. Somemay 
havejettisoned materials, such as site031, the 
twinballast piles on Pulaski Shoals. Stillothers 
may have left anchors or other gear lost from 
the stranded or assisting vessels during the 
salvage effort. 

It may also be the casethat a vessel grounds, 
only to later float free leaving no material 
evidence of the event except a reef scar. For 
recording purposes, the scar canbe considered 
as a site where no artifactual evidence exists. 
The site would be recorded and documented 
because it is part of the material record of the 
park's maritime activity. 

Activity sites can be distinguished from 
casualty sites and include the following types. 
Shiprepair sitescould be located mywhere that 
ships were repaired or serviced. It was a 
common practice to take refloated vessels into 
the Dry Tortugas harbor for temporary repair 
prior to towing to Key West for admiralty 
litigation. Othervessels may havebeen repaired 
during the course of a voyage, tempofarily 
sheltering in Dry Tortugas anchorages. There 
are historical indications that careening may 
have taken place in the Dry Tortugas (Burgess 
1967:100-101). Careening is bringing a ship 
over on its side so the hull bottom can be 
inspected or repaired. Any of these sites may 
have left residues linked to their activities. 



Diwird sites offer riumeruus a d  variable 
possibilities. Schiffer (KWk58-79) discusses 
refuse sites and distinguishes between primary 
and m n h y  d i d .  Primary rduse is discard 
at the: lwtian d use. 1 M  discarded elwhere 
comprises secondary ~e�use*Worn-out tmls 
discardd at a ship-repair lmtion would ax
tainly be primary refuse; waste materials from 
the bilge thrown overboard may be considered 
secondary refuse"While Schiffer's: model may 
need some revision for maritime application, 
these luhids of distinctionsare irnporimt because 
they fa:us attentiour on eke variabk activities 
that leadl b makrial becoming part of the 
archdogical record, which is ardyiically 
important h understandinghow the archmlogi
cal rm:ord is firmed and what type of behavior 
it represerrk Thep i n t  here is that discard sites 
are considered archmlogically important and 
behaviorally coiiiplex, and they nrust be 
addressed irr park survey designs, 

Refuse can dm be dlsplacedl. Refuse 
displacement underwater wcum by die same 
naturalprmsxs  that moveany makrial: waves 
and current. Culturd displacement also wcurs 
from dredging or dumping of shores or 
channels. 

Discard areas include anchorages, areas 
around docks. md landings and trash disposal 
areas. These sites w r y  in terms of formation 
and structure For example, anchorages 
represtmt many short duration discard events 
from various sources. A landing or dwk area 
wauid be more conth-iuaus discard over the life 
of the sik by p p l e  engaged in aimilar 
activities*Rash deposition may be a sin& large 
event or many smallereventsaccumulatingover 
a long time period. Little is knuwn about Port 
Jekrson hash disposal practices. L i ldy  W I I I ~ ,  
If not most, trash discarded fmnr the f ~ r iis 
underwateruFort JeePferson privy areas, ufkn 
rich in ariihcirul makrkd in other historical 
sites, were over the watera Island perimeter 
areas;~houldreceiveclose-graineilwrnirraeion 
during any mrnprehensive park survey. 

This list is not exhaustive, but 1s lntmded 
to indicate complexity of the park3 archm
logid m r d .  One lniporrhnt point is that 
survey methadology must be variable a d  
justified in terms ~ i "sites; lilely to be located 
within the targeted survey block. No particular 
survey methodology will be appropriate for all 
arms within Fort Jefferson HM* 

Field rnethclrlobgy and analysis should be 
standardid for Fort J ~ A ~ W S Q ~NM underwater 
site investigation. There are uo adequate 
precedents we can use as ~ n d e l sfor investiga
tion of a large number uf buried or partially 
buried marine sibs. It will be nwesury fir the 
NPS todevelop research designs, preservation 
and protection plans, methods and techniques 
appropriate to management requirements and 
gods for submerged, buried marine archmlogi
d s i b .  Work ~nducteclby SClW at Isle 
lpoyalc Nationd Park (kn ihan  1987)produced 
a model fir irrvestigation sf exposed, nearly 
intact shipwreck rernains; the work at Pork 
k�fersan is intended b be the mdel  far investi
gation of a large coUectiun of b u r i d  marine 
sites. 

There should be clear levels of investigations 
with each level providing the foundation of'the 
next. For example, dl surface site manifesta
tions should be dwunrentd arid analyzed prior 
btest excavation QT any other site disturbance, 
Lnclucled in this level may be the collection md 
dacunrentaliari of niakrids for dating or cultml 
association, Information provided by surface 
manifesfatiorr analysisIs necessary b guide the 
next investigative level, which involves limited 
and grwise test excavations to acquire data nut 
available from expserl materials;. Principal 
questions are teqm-ddekrmimtion, function, 
cultural affiliationmdsiteformationprocesses; 
m n d a r y  questions invcuXve physical aspects 
of the sikFsrrch as nature of cur~knts;,integrity, 
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scatter extent,andpossible threats.Determina
tion of threatsis dependenton a comprehensive 
assessment of environmental context, 

Following is a set of suggested investigation 
levelsof siteslocated during systematicremote
sensing survey. These are offered as a starting 
point for developing standardized multilevel 
methodology. For full utilization of investigative 
levels, a database allowing cumulative data 
storage and access and refinement of level 
standards is necessary. 

Level 1 : Remote-Sensina Si& 
Reconnaissance 

After site location has been determined 
through analysis ofgeneral block survey mults, 
an electronicallypositioned high-resolution mag
netic survey should be cumple&d.This intensive 
magnetic survey should be conducted on 10-m 
or less lane-spacing and extend well beyond 
recognizable site limits. Data reduction minimal
ly includesmagneticand bathymetriccontours, 
and ideallyexaminationof high resolution side-
scan sonar imagery,High-resolution aerial 
imagery should be used along with the side-scan 
imagery to determine natural site context. To 
maximize infixmation, contour depths of 
unconsolidated sediments should be generated 
at this stage, which would require a subbottom 
profiler capable of high-resolution display of 
the top 10-20 m of sediment (such as the chirp 
system). 

Level 2: Diving Reconnaissance 

Includesnondistwbmce, nonimpact determi
nation ofvisible materialsand proximal environ
mental context. Initialtask would beplacement 
of site datum with accurategeographic coordi
nates. Products would be a measured sketch 
map and written observations from diving 
hvatigations,positioned photographs and video 
with accurate feature provenience. Metal 
detector transects for the extent and direction 

of site scatter may be included. Brief biological
and geological context descriptions would be 
completed. 

Level 3: Site Documentation 

This intensive level requires site-specific 
planning that utilizes remote-sensing data, 
aerials and resultsof Level 2 diving reconnais
sance. Products would be detailed site map, 
systematic metal-detector survey, artifact 
documentation and analysis, Samplecollection 
and analysis and increased video and photo-
graphic recording, including controlled or 
semicontrolled mosaics and digithtion. Basi
cally, a site investigation exhausts what can be 
learned from noninvasive investigation and 
includesbiological and geologicaldescriptions. 
Exposed diagnostic artifacts may be collected 
for either detailed documentation or, more 
rarely, for conservation. 

Level 4: Site Test-Excavation 

This is an intensiveinvestigation and includes 
test excavation based on the assimilation and 
analysis of all prior levels. Qst excavation will 
be planned, appropriate and cumulative to 
ascertain subsurface sik scatter and features. 

Level 5: Complete Documentation 

This is the highest level of intensive investi
gation and the most comprehensive. Major fa
tures would be thoroughly documented, which 
may require more excavation than Level 4. 
Documentation would be consistent with 
Historic American Building Survey-Historic 
American Engineering Record (I-IABS-HAER) 
guidelinesmodifiedforundemkr application. 
An appropriate candidate for this level among 
the known sites is the Windjammer Site (003). 
Although extensive excavation would not be 
necessary, some would be required. The 
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Not only plans, but necessary ftinding must 
be mured for field and laboratorymnsewatiiarr 
prior b test excavations or areihct recoveryv 
lest excxvatlont;, necessary for most site 
emluaticm, incurs corrservationexpi~seThere 
are at hist three levels of artihct conservation: 
1)Add labomtory stabilizationanddwumenb
tion, 2) complete labombry conservation and 
3) germanent curatian. 
A projwt-spific consemtion program will 

be necessary. The only 1WS precedent for such 
a program was develapd by Western Archm-
IogId Center’s curator Brigid Sullivan for the 
1982 h i n t  b y e s  survey (Sullivan l982). 
Although artifit m e r y  was anticipated, none 
clsccurrerl. Most underwater archm1ogic;tr 
projects conducted by SCRU have movered 
few artifacts and have not required a aeld 
laboratory, and artifact conservabirprr has bmn 
done on contract. Future Fort Jefferson NM 
teest ercclivaticuns for site evaluation will require 
a field curator andl on-site field mnservation 
and documentarian hcilitim 

A canservatiorr pragmm is f u n h e n h i ,  and 
its development must precede m y  site Investiga
tion lev& that include test excamtion or surhx 
xiifact collection. Such a program should be 
developed in consultation with Southeast 
Archeological Center, howkdgmble NPS 
curaton; service-wide, and principals from 
academic;, federal and state institutions directly 
involved with submerged artifact conservation. 
If possible, international institutions should be 
consulted, p i i c u l d y  In Canada3Great Britain, 
Sweden a d  Australia, 

Conduct comprehensive syskmatic remote-
sensing survey of waters within the park’sjuris
dicthn 

Discussion 

This assessmenth a  demonstrakdl that there 
have been twenty years uf piecemeal, inade
quakly funded shori-krmunderwaterarch~lcg
ical projects at Port Jefferson NIVI. 111 is 
counterproductivetocontinue this sort dnancu
mulative eft’~rt,Results of all projects b date 
have not provided managers with adequate 
knowledge of the cultural resources within a 
single;acre of submerged park lands. If money 
suficient far conducting m adequate survey 
is umvailable;,lesserpmjwis should not be done 
because they give the Illusion that progress 
bmrd Invenbrying and evaluation of park 
resources- is being made, when in fict little 
useful information Is being produced. 

Parameters 

Systempic siirvey must include murate (+-
3-4 m)dwbnic positioning that produces gm
graphicmrdinates, ground truthlng of aanoma
lies and dcrcumentathn rnininially equivalent 

diving rmnrraismct: level (level2 above). 
Magnebmeter lane spacing within the parlr’s 
30-4 depth conbur  should be 30 rn or less. 
Some other areas may be as much as 40 111. 

Data reiluctlon should be in symbols that 
indicate magnetic anomaly gosition, intensity 
and duration (Murphy 1984). 
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Any research should identify specific 
questions prthent bgeneration of a cumulative 
database of matitime mthroplogid, archeo
logical and historical inhrmation on the park’s 
sites and produce reports and other timely 
products useful tounderstanding and interpreting 
park resources.A general research design for 
the park should be a priority. Thisdesign should 
be periodically reviewed and revised. Each 
mearch project, including surveyst should have 
its own specific research design and should 
include, but certainly not be limited to, 
addressing some of the research problem sets 
and issues mentioned above. No surveys that 
fail tomeet these minimal requirements should 
be supporkxi. 

Objective 2 

Documentation of sites as found by system
atic survey or chancefindsincluding additional 
documentation of mapped sites in this volume. 

Discussion 

No site within the par% has complete 
documentation of Visible remains. Sites reported 
in this volume that have Seen fieldwork in the 
1980sand 1990are adequately documented for 
most management purposes, although additional 
documentation maybe desirable in most cases. 
Chance finds of additional sites are possible, 
and these should be documented at least to the 
level of those reported in this report. There is 
also the possibility that some researchermight 
have specific feseaxch questions that could be 
answered best at Fbrt JefFerson NM in a 
nondestructive, nonimpactinvestigation, which 
is an appropriate research use of resources. 

Pafameters 

Chance finds of new wrecks should be 
documented at least to the level of those in this 
report that have been investigated in the 1980s 

and 1990. Future documentation projects must 
be nondestructiveor minimally destructive, with 
all disturbance fullyjustified and cleared with 
SEAC, which is responsible for archeological 
compliance in Southeast Region. Minimally, 
research should addressissues and themesrele
vant to park interpretation. All projects should 
be supervised by a competent professional 
archeologist who dives and has experience in 
underwater archeology and is responsible for 
documentation,finalreportand otherproducts. 

Obiective 3 

Establish baseline interpretive information 
on sites including present appearance, marine 
organisms and state of preservation and stabi
lization. 

Discussion 

A brief video and photographic inventory 
of known sites should be assembled.Information 
should be gathered in a manner that would 
permit use for law enforcement and monitoring 
purposes, as well as interprntion. Identify spe
cific objectson sitein sufficient detail that their 
identity would be unassailable in a courtroom. 

RECOMMENDATIONS 

1. A systematic,comprehensive,cumulative 
cultural resource survey be conducted along 
parameters discussed above. This assessment 
has demonstrated that there is a remarkable 
potential for archeologicalremains on land and 
underwater in the Dry Tortugas. A compre
hensive submerged resource survey has been 
seen as a priority by marine archeologists 
associated with the fort for more than twenty 
years. Several superintendents have strongly 
supported such a survey. The project could be 
completed in phases if sufficient money is not 
availabletodo it at once.However, largeblocks 
of time must be available in order for a survey 
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t~ be cost-effective. Short-term positioned 
surveys are noit cost-zfticierrt because of 
mobilimticm cmts and weather constraints;. 

2. Compukr QEinfiiwbuctulcbe rlwelopd 
for Integrating park natural and cuiturd site 
information, 

3 Continue documentary esearch Compre
hensive cultural resources research in the Dry 
TortugasIs dependenton historicaldwumenb
t i q  and systematic historical research should 
continue. Much more historical research is 
needed on all aspects as'marine casudtiieu a d  
marine arid Imd-basd activities, iVduch d this 
research can be mnduckd under contract on 
specific bpics, such a Loggerhead light 
constructlan; dredging operations; Carnegie 
Irtstitutim aciivities, mil Coast G w d  opritiolrr 
histmy?anrrrng others. Historical research on 
Fort JeKersrsn is not exhausted, much can be 
added bthe a d l e n t  foundationlaid by M w i n  
Beass (l983), 

4. All subsurfice impact on the islands be 
rnonitmed by mon-& archeologist. Additional 
dacurnmhtisn of terrestrial features and Fori 
Jefferson should be an on-going concern. 

5, Future fieldwork have research designs 
and spxifiih;regmi md other prudrrct obliga
tions. Research designs employed by in-house 
or contracting archeologists should minimally 
inciude research ~rienh;alianand domains 
discussed above. Historicid research should 
augnrent Natiortal Historic h d n r a r k  themes 
appropriate to the park. 

6, Natimd Register nominationsbeprepared 
for park sites. Thematic and district:nominations 
should be develaped, Nomimiion of Fori 
Jefkxr;un NM as a World Heritage Site should 
be pursued. 

7. Greater presence of NPS staff on ship
wrwk sites Is i m p a r h t .  Fort Jefferson has 
rmly had suficknt mger prmnnel conduct 
I-egular patrols throughout the year. Diver 
monitoring f ir  natural and culturd resource 
violatiorre should be regularly cunduckd 
throughout the monument's jurisdr'ction. 

8. Every dart be made to inkrhce naturd 
and cultural resource protection and drug 
Inkrdictbn in the area to achieve multiple 
benefits f r ~ mfunds and technology bmainbin 
strict management control. 

9. Mooring buoys be considered at specific 
natural andl culturd sites, particullarly the 
Windjammer Site (0113), which should be 
developed as a contact site. 

10, Seriousconsideration be given toeshb
lishing a long-term field research r;taation at 
h g e r h d  Key. Besides the historic ankcdent 
oftheCarnegiehbordm-gr, there are successful 
precedefits for lung-krm research accomnmdd
borr at Bismyne, Channel lslar~dsand Ever-
glades National Parks, Fort Jeh-son NiUi is 
an i d d  labomtory for rnu'itidiu&hmrirjr research 
programs that would directly benefit the NPS. 

1 1 .  The NPS eylare fderal agency and 
academic parherships b r  cmprative investiga
tions of Fort Jefferson resources, Project 
SeiNiark has been mexemplary n w k l  of what 
canbem m p l i s h d  with a mpraivt:program 
between Navy andl NPS. Incrmsa~NOAA 
involvement in the area may alsoprescntoppor
tunities for mutually beneficid couperative 
research.Multidisciplrinwydernic:ccroperative 
research programs at the graduate level should 
be encauragd, 
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APPEhlDlX 

Fort Jefferson National Monument Video Catalog 

Randolph W. Jonsson 

This is a catalog of Fort Jefferson National Monument video footage shot during 1985, 1988 
and 1990. An X prior tg the tapecode denotes copies rather than original footage. FOJE denotes 
Fort Jefferson, followed by tapenumber, year shot and tape size (i.e., -75= 314 inch, -5 = W S  
and .5c = VHS compact). 

Ail originals are filed at the Submerged Cultural Resources Unit, Sank Fe, New Mexico. 
Copies are available upon request. 

TAPE DURATION 

X-FOE- 1A-85.5 2:24:33 
0-15:56 Site 8Mo130 Newground Reef Wreck 
15~56-20:10 Site UW-018: Two-Cannon Site 
20:10-40~3 Site UW-008:Nine-Cannon Site1 
40:31-49:04 W-008 Nine-Cannon Site with emphasis on anchor chain area 
49:04-55:48 Search for a shrimp boat 2 miles SW of Loggerhead Key lighthouse 

55 :48-1:02:39 Bird Key Wreck 

1:02:39-1:14:42 UW-017and 009:Keel pins area 

1: 14:42-1:19:46 Keel pins area 
1:19:46-1:31:15 Lobster boat 

k31:15-1:41:46 Lobster boat 

1:41:46-1:51:12 Anchor caves near Loggerhead Key 

1:$1:12-1:57:13 Anchor caves area 

1:57: 13-2:02:57 Nurse sharks near Long and Bush Key, plus surface footage of 


ACTIVA, Fort Jefferson and Coast Guard shuttle boat 

Nurse sharks and surface, Long and Bush Keys 

Surfhce, Fort Jefferson 

UW-003 wreck of iron sailing vessel @ow) 

Wreck of iron saiIing vessel stern 


X-FOE-1B-855 27:49 
0-15:04 UW-003 wreck of iron hull sailing vessel 
15:04-20:45 Close-ups of marine life 
20:45-27149 Additional footage from tTw-003 



PO;IE-2-85.4c 

FOJE-3-85" 5 C  

F0J13-10-85.4c 

FOE-1 1-85.5c 

20: 18 
9/9/85--Site UW-008, Various cannon, fluke broken from anchor, 
piece d lead, anchor chain 

20:44 
9/9/85--%k'uw-008: Nine-Cannon, B m k n  mcbor f iuh ,  various 
cannon, other ar&ifackanchor chain, large pxddlly bun4 anchor, 
hawse pipe. 

- 1120 
9/9/85--Siks UW-017 + WW-009. Swivel guns m d  keel pinsr 
divers examining other artihcts?;. 

21:18 
9/ X 1/8S--btage of interior and exterior o� sunken lobster boat. 



TAPE DURATION 

FOE-12-85.5~ 21% 
9/11/85--Additional footage of sunken lobster boat interior and 
exterior. 

FOJE-13-855~ 16:52 
9/11/85--Su&w footage of Fort Jefferson and harbor shot from 
deck of ACTIVA. Activity on aft deck of ACTNA, 

FOJE-14-85.5~ 12142 
9/12/85--raO@e from anchodcave area including lobsters under 
rocks (poor visibility). 

FOJE-15-85SC 19:24 
9/12/85--Addtitionalfootage from anchorlcave area--too dark to 
discern detail. Footageof divers boarding ACT?VA. 

FO3E-16-85.5~ 19:31 
9/13/85--Surface footage of Fort Jefferson detailing construction 
and structures in courtyard. 

FOE-17-85.5~ 2154 
9/13/85--Site UW-003.Surveyof iron sailingvessel wreckage, also 
showing divers drawing and measuring structures. 

FOE-18-85.SC 17:42 
9/13/85--Site UW-003. Close-up footage of marine organisms
around wreck site (fish, coral, etc.). 

FOE-19-85.5~ 6:45 
9/13/85--Site Wc1'-029. Bird Key Brick Wreck footage of coral 
encrusted wreckage including large, intact propeller. 

FOE-1-88.5 31:21 
3/88--Sik UW-009.Overview of wreck site. 

8:36 
3/88--Site UW-003.Overview of wreck site. 

FOJE-2-88.5 1:09:11 
3/88--Site UW-003. Divers mapping wreck site, tracking along 
base line, survey of wrechge. 
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TAPE 

FOE-3-88" 5 

POJE-4-88.5 

POJ'E-6-88"5 

FOJE-10-88" 5c 

1:50:04 
3/&8--Surhce fmhge including: Fort JeEerwn seawall, north 
d i n g  dmh, activities on ACTIVA, Senator Bradley's arrivall, 
meting with Yim Ddgada, snorkeling trip 

21:16 
J/88--Site UW-oI)3. Footage of Senator Bradley and aide at wreck 
site. 

202 :17 
3/88--Sik W - 0 0 3 .  Close-up fcrrrtage wredage: and encrusting 
growth. 

3/88--Surhce f i tage  of Fort YeEersan architwture, interpretive 
signs) moat and se;rwall; helicopter aerial fmtage. 

19:47 
3/88--Sk 'uw-003. Divers mapping and photogqihing wreck site 

2207 
3/88--Siie UW-003. Divers mapping and measuring wreck sitee. 

22:06 
3/$8--Site WW-003. Swim dong base lines over wreck site; divers 
measuring artihcts;. 

13.I4 
7/9O--'UW-oU&. Work shah of diver phohgraphing ar&ihctswith 
measuring rod for scale. 

8:4$ 
'7/90--UW-Ibo8. Diver faus m d  away from timbers, photographs 
artifacts; anchor chain and capstan. 

8144 
7/90--UW-008. Divers taking mawrements from base line, 
photographing artificb;;anchor chain, anchor. 
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TAPE DURATION 

20:16 
7/90--uW-008.Divers setting base line, measuring structures and 
recording data on underwater slates; school of squid; several 
cannon; barracuda;diver takingmeasurementson capstan; remnants 
of pump and crank. 

39 1 




REFERENCES 


Adam, H.A. 

1861 	 Report to Secretary of Navy Gideon 
Wells regarding cooperation with the 
Amy for defense of Key West and Tortu
gas. Wcid Records of the Union and 
Confiderate Navies in the War of the 
Rebellion. Published under H.A Herbert 
1896 Series I, 4:144. US Government 
Printing Office, Washington, D.C. 
/&forming superiors ST. LOUIS dis
patched to protect Tortugas per Army 
request.] 

Adey, W.and J. Vassar 

1975 	 Colonization, Succession and Growth 
Rates of Tropical Crustose Cordline 
Algae. Phycologia 14:55-69. 

Agassiz, A. 

1883 	 Explorations of the Surface Fauna of the 
Gulf Stream, Under the Auspices of the 
United States Coast Survey, 11. The Tor
tugas and Florida Reefs. Memoirs of the 
American Academy of Arts and Sciences. 
Centennial 2107-132. 

1885 	 7h.e TortugasandFloridaReefs. Memoirs 
of the American Academy of Arts and 
Sciences 11: 107-134. 

1888 	 Three Cruises of the US Coast and Geo
detic Survey Steamer Blake in the Gulfof 
Mexico, Caribbean, and Along the Atlan
tic Coast of the US porn 1877-1880, 
1:314, Houghton, Mifflin and Co., New 
York. 

Agassiz, L. 

1852 	 Floridrr Reefl, Keys and Coast. Annual 
Report of Superintendent of Coastal Sur
vey 1851:107-134. 

1869 	 Fi’orida Reefi, Keys and Coast. Annual 
Report of Superintendent of Coastal Sur
vey 1866:120-130. 

1880 	 Report on the Florida Reefs. Memoirs of 
the Museum of Comparative Zoology 
7(1):1-61. 

Albion, R.G, 

1938 	 Square Riggers on Schedule: The New 
York Sailing Packets to England, France 
and the CottonPorrs. Princeton University
Press, Princeton. 

Allen, O.E. 

1978 	 ?he Windjammers, Time-Life Books, 
Alexandria. 

Allison, R.V. and A.P. Dachnowski-Stokes 

1932 	 Physical and Chemical Profifes of Organic 
SoiIs in the Florida Everglades. Proceed
ings and Papers of the 2nd International 
Congress of Soil Science 6:222-245. Mos-
COW. 

Altschuler, Z,S., M.M. Schnepfe, C.C. Silber 
and F.O. Simon 

1983 	 Sulfur Diagenesis in Everglades Peat and 
Origin of Pyrite in Coal. Science 221 
(4607):117-221. 

American Lloyd’s 

1862, Regisq of American and Foreign 
1875 Shipping.E.&G.W. Blunt, New York. 

American Shipmastem’ Association 

1874, R m r d  of American and ForeignShipping. 
1891 Standard American Clussijicaion of Ves

sels. New York. 

393 




Regional Director, SouthwestRegion. July 
Typescripton ballast Fdctors. On tile, sari 15. Ms. on file, Submerged Cultural 
Francisco Maritime National Historical Resources Unit, Sarita Pe. 
Park, San Francisco. 

Historic Port Yeftersan F60ridu Highwuys 

9(10):6-7, 28-30 (from WPA writer's 

prog1*am.) uaru, M.M. 


Snorkeling Await Ihe Adventurous. 
Nutiorid Yarh a(7-8)37-39. 

1917 	 Bird Kookelk of the Tortugas. Aririuul 
Reporl, pp, 469-500. Smithlrsonim Instihi
tion, Washington, W.C. 

urid Ablercrovlnbie 

Letter to ILL H.G.  Wright, April 14. 
1980 Wuva ard Beuches.. Revised arid updated. 

y T" Anchor Press, Garden City. 

394 




Beam, E.C. 

1971 	 Shipwreck Shidy - 3he Dty Tomtga~.US 
Department of the Interior, National Bark 
Service, Washington, D.C. 

1983 	 Historic StructureReport: Historical Data 
Section Fort Jefferson: 1846-1898. In 
Historic Structure Repon, pp. 1404 .  
National Park Service, Washington, D.C. 

Beriault, J., lU. Carr, J. Stipp, R.Johnson and 
J. Meeder 

1981 	 The Archeological Salvage of the Bay 
West Site, Collier County, Florida. 
Florida Anthropologist 34(2):39-58. 

BlackweIda-, B.W., 0.K Pilkey and J.D. 
Howard 

1979 	 Late Wisconsin Sea Levels on the South-
east US Atlantic Shelf Based on In-Place 
Shoreline Indicators. Science 204:618-
620. 

Blanks, R,F. and H.L. Kennedy 

1955 	 The Technology of Cement and Concrete, 
Volume 1: Gmcrete Materials. John 
Wiley & Sons, Inc., New York. 

Bohnsack, J.A. 

1979 	 The Ecology of Reef Fishes on Isolated 
coralHeads: An Experimental Approach 
wirh E m p h i s  OR Islnnd Biogeographic
Iheory. Ph.D. dissertation, University of 
Miami, Cord Gables. 

Bond, T.A. 

1979 	 Radiocarbon Dates from Peat from Oke
fenokee Swamp, Georgia. Southeastern 
Geology 11(3):199-201. 

Brady, H.W. 

1954 	 3he AAROiVMAhBY of 1822: New Light 
on the First Irun Steamer. Special Publica
tion of The Steamship Historical Society 
of America, Inc., Mystic. 

Braudel, F. 

1972 	 7he Mediterranean and the Mediterranean 
World in the Age of Philip JI, Vols I and 
II. Harper and Row,New Yo&. 

1981, Civilizrion and Capitalism ISth-18rh 
1982, Century Vols I, II, HI. Harper and Row, 
1984 New York. 

Bceiner, S. 

1913 	 Applications Manualfor Portable M u g w  
tometers. Geometries, Sunnyvale. 

Brew, J.O. 

1971 	 The Use and Abuse of Taxonomy. In 
Man's Imprintfiom the Past, edited by J.' 
Deetz, pp. 72-103.Little, Brown and Co., 
Boston. 

Britton, J. and 3.Morton 

1989 	 Shore Ecology of the GuZf of Mexico. 
University of Texas Press, Austin. 

Brooks, H.K. 

1962 	 Reef and Bioclastic Sedimentsof the Dry 
Tortugas (abstract). Geological Society of 
America Special Paper 73:1-2. 

395 




1968 

1974 

1999 	 Sea Level Change, Estuarine Devclop
ment and Temporal Variability in Wood-
land Period Subsistence-Settlement Pat
terning on the Lower Coastal Plain of 
South Carolina. In $tdies irt Sourh Curo
liriu Arcl.rar?oloby--Eswys Srt Horwr of 
&ubgrt' L. $tepfiertsorr, edited by A .C. 
Goodyear and G.T. Wanson, pp. 91-100. 
South Carolina Institute of Archaeology 
and Anthropology, University of South 
Carolina. 

1985 	 Electro-Chemical Measurements at Fort 
Jeiliirson. MS.on file, Conservation L a h 
ratmy, Bureau of Archeological Research,

Brown, H. 	 Florida Department of Archives, History 
and Records Management, Tallahassee. 

I990 Porsond communicationto David Brewer. 



Atlantic Coastwise Sailing Cra?from 
1868 to 1922. The Mariners Museum, 
Newport News. 

Butzer, K.W. 

Cabell, E.C. 

1852 	 Speech of Hon. E.C. Cabell of Florida on 
the subject of Fortifying Key West and 
Tortugas. In Appendix to the Congres
sional Globe for the Second Session, 
lhirty-Second Congress, edited by J,C, 
Rivers. New Series, 37:47-52. US Gov
ernment Printing Office, Washington,
D.C.Discusses importance of Tortugas 
and Key West and requests swift comple
tion.] 

Campbell, G.F. 

1974 	 China Tea Clippers. David McKay Co., 
Inc., New York. 

Carbone, V.A. 

1980 	 The Paleoecology of the Caribbean Area. 
Florida Anthropologist 33(3):99-119. 

1983 	 Late-Quaternary Environments in Florida 
and the Southeast. Horida Anthropologist 
36(1-2):3-17. 

Cary, L. 

1914 Observations Upon the Growth-Rate and 
Oecology of Gorgonians 182:79-90, Car
negie Institution, Washington, DC 

1918a 	 The Gorgonacea as a Factor in the For
mation ofc0raI Reefi 213:341-362. Car
negie Institution, Washington, D.C. 

1918b 	A Study of the Respiration of Alcyomria 
252(12): 185-191. Carnegie Institution, 
Washington, D.C. 

Carr, R. 

Chandler, R.S. 

1990 	 M e r  to Dr. E. Mueller, Assistant Profes
sor of Resarch, Coastal Research and 
Development Institute, 6/90. N22 file, 
Everglades National Park and Fort Jeffer
son National Monument. Copy on fife, 
Southeast Archeological Center, Tallahas-
See.  

Clarke, AJ. and S. Van Gorder 

1986 	 A Method for Estimating Wind-Driven 
Frictional, Time-Dependent, Stratified 
Shelf and Slope Water Flow. Journal of 
Physical Oceanography 16:1013-1028. 

Clausen, C.J. 

1971 	 Underwater Archeological Site Record. 
Bureau of Historic Sites and Properties, 
Florida Department of State, Tallahassee. 

clawen, c.J., H.K. Br,,,,ks and 
lowsky 

1975 	 The Early Man Site of Warm Mineral 
Springs, Florida. Journal of Field Archue-
O Z O ~ Y  2(3):191-213. 

Cllausen, CJ., A.D. Cohen, C. Emiliani, J.A. 
Holman and J.J. Stipp 

1979 	 Little Salt Spring, Florida: A Unique
Underwater Site. Science 203:W414. 

397 




1970 

1974a 	 Dry Tor~ugasSurvey Report (draft). Ms. 
on filey Southeast Arck~dogicalCeriier, 
Tallahassee" 

1974b 

1980 	 Dwwnecl Sites In North America. In 
Archeology Under Water# diird by K. 
Muckelroy, gp. 138-145.McCraw-Hill, 
New York. 

1981 

1986 

1988 	 Currant Status of the Warm Mineral 
Sprirrgs Archaeological Project: 1987, In 
U#derwu$er Arc/mulogy: Proceediqp 

197% Pleistocene Man in Florida. Archuology 
of Easierri North America 6:1-I3 I 

1968 

1986 	 New Evidence �mm &ha Southeastern US 
$or Eustatic Components of Holocene Sea 
Levds. Geoarcflaeology 1(3):275-291. 

1978 	 Diversity in Tropical Rain Forests and 
Coral Keefs. W e m e  199:1302-1310. 



connor, J.T. (translator and editor) 

1964 	 Ped-0 ~ertkildt?Za2 Avih% by Ch") 
Solts de Merdr. Facsimile reproduction. 
University of Florida Press,Gainesville. 

Connors, T. 

1988 	 project SeaMark. A'1 No. 851:18-25. 

Construction Technology Laboratories, Inc. 

1987 	 Testing of Hardened Portland Gmen.t 
Paste Sample. Biscayne National Park 
Shipwreck, Florida, Technical Services 
Report to US Department of the Interior, 
Submerged Cultural Resources Unit 
(Skokie, CTL,Inc.), Santa Fe. 

Cotsell, G. 

1856 	 A Treatisg on Ships' Anchors. John 
WeaIe, London. 

Cousteau, J.Y. 

1964 World Without Sun, pp. 135. 

Craighead, F.C. 
1969 Vegetation and Recent Sedimentation in 

Everglades National Park. Florida Natu-
ralist42: 156-166. 

1971 	 Trees of South Florida, Vol I ,  the Natural 
Environments and mir Succession. Uni
versity of Miami Press, Cord Gables. 

Cramp, C.H. 

1909 	 Evolution of Screw B O P U k i O n  in the 
United States. Proceedings of the Society 
of Nawl  Architects and Marine Engi
neers, pp. 145-169. 

Cronenberg, A. 

1990 	 U-Boats in the Gulf:The Undersea War in 
1942. GdfCoast Historical Review 5(2): 
163-177. 

Crusoe, D.L. 

1972 	 Interaction Networks andNew WorldFiber 
Tempered Pottery. Ph.D. dissertation, 
University of Georgia, Athens. 

Cruxent, J.M. and I. Rouse 

1969 	 Early Man in the West Indies. Reprinted 
in New WorldArchaeology: Readingsflorn 
Scientflc American (1974), pp. 71-8 1. 

Cushing, F.H. 

1897 	 Exploration of Ancient Key-Dweller 
Remains on the Gulf Coast of Florida. In 
Proceedings oftheAmerican Philosophical 
Society 35:153. Philadelphia. 

Cutler, C.C. 

1958 	 Importanr opes of Merchant Sailing 
Cru#. Marine Historical Association, Inc., 
Mystic. 

Cyclcopaedia of Useful Arts 

1854 	 A n C h m .  Typescript on file at sari Fran
cisco Maritime National Historical Park, 
San Francisco. 

Dachnowski-Stokes, A.P. 

1930 	 Peat Profiles of the Everglades of Florida: 
The Stratigraphic Featuresof the "Upper" 
Everglades and Correlation with 
Environmental Changes. Journal of r h  

399 




DUWIUY, c. 

1940 

1942 

1943 

1946 

The Ecology of the 'Vegeiatiun nuld 
Topography of the Sand Keys of Florida. 
Pupers J'i-om the Tortugus hborulory, 
33: Y 13-195, Carriegie Institution, Wash
ingtoun, D.C. 

1977 	 Anchor Damage iro a Coral Reef 011 the 
Coasi of Florida. Biological Curlservuiioir 
1129-34. 

400 



for the Dry Tortugas: Southeiaswn Gee-
logical Sociev, compiled by R.B.Halley, 
21:7-14. 

de Laubenfels, M,W. 

1936 	 A Discussion of the Sponge Fauna of the 
Dry Tortugas in Particular and the West 
Indies in General, with Materid for a 
Revision of the Families and Orders of 
the Porifera. Papers @om the Tomg~s 
Lubotatory 3O:l-219, Carnegie Institu
tion, Washington,D.C. 

Dean, J.S. 

1990 	 Letter toL. Murphy reportingwood iden
tification on Fort Jefferson shipwreck 
samples conducted by Laboratory of Tree 
-Ring Research, University of Arizona, 
Tucson, February 13, 1990. On file, 
SubmergedCulturalReources Unit, Santa 
Fe. 

1991 	 Letter to L. Murphy reporting wood sam
ple identification on Fort Jefferson ship-
wreck samples conducted by Laboratory 
of Tree-Ring Research, University of 
Arizona, Tucson, March 25, 1991. On 
file, Submerged Cultraul Resources Unit, 
Smta Fe. 

Delcourt, H.R. and P.A. Delcourt 

1985 	 Quaternary Palynology and Vegetational 
History of the SoutheasternUnited States. 
In Pollen Records of Late-Quaternary 
North American Sediments: American 
Assocaitim of Sb-i#igr&ic Pdymiogists 
Foundation, edited by V.M. Bryant and 
R.G. Holloway, pp. 1-37. 

Ddcourt, P.A, 

1985 	 The Influence of LateQuaternaryCiimate 
and Vegetational Change on Pdwhydrol
ogy in Unglaciated Eastern No& Ameri
can.Ecdogh Mediterrunea 11: 17-26. 

Delgado, J.P. 

1988 	 Trip Report, Fort Jefferson National Mon
ument, Key West, Florida and Warm 
Mineral Springs, Florida, March 19-28, 
1988. Ms,on file, Submerged Cultural 
Resources Unit, Santa Fe. 

Desmond, C. 

1919 	 Wooden Ship-Building (1984 reprint). 
Vestal Press, New York, ' 

Dodd, D. 

1944 	 The Wrecking Business on the Florida 
Reef1822-1860. Horida Historical Qmr
tedy 22(4):171-199. 

Dorm, G.H. and D.N. DickeI 

1988 	 Multidisciplinary Investigations at the 
Windover Site. In Wet Site Archaeology, 
edited by B.A. Purdy, pp. 263-289. Tel-
ford Press, Caidwell. 

Dorr, E.P. 

1876 	 Rulesfor the Gmsb-uction,Xnrpection and 
Ckvacterku?ion of Sail and Steam Ves
sels. Print House 'bf Matthews and War
ren, Buffalo. 

Dott, R.H. Jr. 

1971 	 Evolution of the Earth. McGraw-Hill, 
New York. 

401 




Dayere, C, 

DJByYe, L. 

Dud, Lw 

(1964 revision). Loui- 1982 An Ilrrtervkw with Irving Eyster. The1940 AL'lar~tiu~ijrticrar~~s 
siana State University YLESS, Baton 8'60ridu Arrr't.rrapofogiss'35(J): 1 0 - 1  14. 

Rouge. 



Faust, R.D. 

1989 	 XXX Form: �3. Regional Cultural 
Resources Staff Review and Certification, 
Recommendations and Comments. H4217 
file, Southeast Archeological Center, 
Tdlakassee, 

Feimtein, A., A.R. Ceurvels, R.F. Hutton and 
E. Snoek 

1955 	 Red Tie Outbreh Q f t k  Florida West 
Cuast. Representative to Florida State 
Board of Conservation by the Marine 
Laboratory, University of Miami, Miami. 

Held, M.E., E.P. Miesburger, E,A. Stanley 
and S.J. Williams 

1979 	 Upper Quaternary Peat Deposits on the 
Atlantic Inner Shelf of the United States. 
Geological Society of American Bulletin 
(Part 1) 90:618-628. 

Enley, M, 

1988 	 Letter to D. Lenihan re: use of Sub-
merged Cultural Resources Unit video-
tapes for an interpretive film about Fort 
Jefferson, August 16. On file, Submerged 
Cultural Resources Unit, Santa Fe. 

Fischec. G.R. 

1969 	 Prospectus - Underwater Archeology 
Survey of Port Jefferson National Monu
ment, Florida. Ms. on file, Southeast 
Archeological Center, Tallahassee. 

1971 	 Field Notes. On file, SEAC Accession 
432, Southeast Archeological Center, 
Tallahassee. 

1973 	 Underwater Archeological Activities at 
Fort Jefferson National Monument, 1969-

1971 Draft]. Ms. on file, Sou tha t  
Archeological Center, Tallahassee. 

1988 	 Letter to L.V. Nordby, March 3, 1988. 
Letter. on file Submerg,d Cultural 
Resources Unit, Santa Fe. 

Ffscher, G.R. and R,E, Johnson 

1982 	 Appendix E: Fort Jefferson National 
Monument: Overview, Research Design 
and Scope of Work, Investigations of Site 
FOJE-UW-9 (8Mo83). In Underwater 
Archeological Investigafions al FUJE-
UW-9 Conducted in Summer 1982 uiFort 
Jefemon Naional Monument,Dry Tom-
gas, Florida. Ms. on file, Southeast 
Archaeological Center, Tallahassee, 

Folk, R.L. 

1967 	 Sand Cays of Alacran Reef, Yucatan, 
Mexico: Morphology. Journal of Geology 
75:412-437. 

Ford, J.A. 

1969 	 A Chparhon of Formative Cultures in 
rhe Americas. Smithsonian Institution 
Press, Washington, D.C.. 

Ford, J., R. Wayland, E, Waddell and B. 
Hamilton 

1988 	 MeteorologScalDambase and Synthesisfor 
the Gurfof Mexico. US Department of the 
Interior, MMS OCS Study MMS 88-, 
pp. 226, Appendix A-D. W'npublished 
technical report, New Orleans, 

Fort Jefferson National Monument 

1989 	 Task Directive for FY 89: Fort Jefferson 
National Monument Submerged Cultural 

403 




Resources Study. Ms.on .l-ile,Suhrnwged 
Cultural Resources Unit, Sanb Pe. 

Gcrntry, &"C" 

lY84 

i979 

404 

Hurricanes in South Florida. Yn Ertvirorr
mnts  irt h'oul'lt Florida If2  edited by PJ .  
Gleasonypp. 510-520. Miami Geological 
Society, Coral Gablesd 

Sediment in Pumping M e  of h e  Tropical 
Sponge Verongia Lacunusa. Maritie Biol
ogy 55:103-1 10. 



Ginsburg, R.N. and J. schroeder 

1973 	 Growth anal Submarhe Fossilization of 
Algal Cup Reefs, Bermuda. SedkntoZ
ogy 20575614. 

Gleason, P.J. 

1972 	 Ihe Origin, Sedimentation and Stratigra
phy of IJ Calcitic Mud Located in the 
Southem Freshwaer Everglades. Ph.D. 
dissertation, Pennsylvania State Univer
sity. 

Gleason, PJ*,A.D. Cohen, W.G. Smith, H.K, 
Brooks, P.A, Stone, R.L. hodrick and W. 
Spachan 

1974 	 'FheEnvironmental Significanceof Holo
cene Sediments from the Everglades and 
Saline Tidal Plain. In Environments of 
Soutpl Florida: present and Past. Miami 
Geological Society Memoir 2, cumpifed 
by P.J. GIeason, pp. 287-341. Miami 
Geological Society, Coral Gables. 

Gleason, PJ., R.H. Hofstetter, A.D. Cohen 
and P.A. Stone 

1977 	 Characteristics and Peat Stratigraphy of 
Tree Islands in Certain Wetland Environ
ments, h Interdisc@linuryStdies of Peat 
and Cod Urigins: Geological Society of 
American Microform Publication 7, edited 
by P.B. Given and AD.Cohen, pp. 174. 

GlWOn, B.J., D.Piepgras, P.A. Stone and J.J. 
Stipp 

1980 	 Radiometric Evidence �or Involvement of 
Floating Islands in the Formation of 
Florida Everglades Tree Islands. Geology 
8(4): 199-199. 

Gleason, fJ.and P,A, Stone (compilers) 

1975 	 Prehistoric Trophic Level Status and Pos
sible Cultural Influences on the Enrich
ment of Lake Okeechobee. Unpublished 
report, South Florida Water Management 
District, West Palm Beach. 

Glearon, PJ.,P.A. Stone, R. Goodrick, G, 
Guerin and L.Harris 

1975 	 The Significanceof Paleoflord Studia and 
Ecological Aspects of Floating Peat 
Islands to Water Management in the Ever-
glades Conservation Area. Unpublished 
report, South Florida Water Management 
District, West Palm Beach. 

Gluckman, S.J. 

1982 	 Underwater Sites in South Florida: A 
PreliminaryPredictive Model. TheHorida 
Anthropologist 35(3): 93-99. 

Glynn, P.W. 

1973 	 Aspects of the Ecology of Coral Reefs in 
the Western Atlantic Region. In Biology 
and Geology of coral Reefs, Vol 2, 
Biology 1 ,  edited by O.A.Jones and R, 
Endean, pp. 271-324. Academic Press, 
New York. 

Goggin, J.M. 

1948 	 Florida Archeology and Recent Ecological 
Change. J o u d  of the WashingtonAcud
enoy of Sciences 38(7):225-233. 

1962 	 Recent Developments in Underwater 
Archaeology. Proceedings of the 16th 
Southeastern Archamlogical Conference. 
Newsletter, Vol 8. Macon. 

405 




1964 	 Jrdim urul Spanish Selected Writirgs. 
'Universityof Miami Press, Coral Gables. 

1963 	 Boring Sponges as Controlling Factors in 
t h ~Formation arid Maintenance of Coral 
Reefs. Amaricarr Associdori oJAd~uviced 
Scietice Pddicuiloti 75:25-§4. 

1983a 	 Louking Solow the Surhce: Shipwreck 
Archaeology as Anthropology. In Ship-
wreck hithropologyy, edited by K.A. 
Gould, pp. 3-22. University of New 
Mexico Press, Albuquerque, 

1983b 	 The Archaeology of War: Wrecks of the 
Spanish Armada of 1588 and ihe Battle O f  
Britain. In Shipwreck Anfh-oydugy, 
edited by R.A. Giould, pp. 104-142. 
University of New Mexico Press, A h 
querque" 

1990 	 Recoveririg the Pmt ,  University uf Wcw 
Mexico Press, Albuquerque. 

University of New Mexico Pressy Albu
querque. 

1979 	 Sea Surface Temperatures;, Trr Ocem 
Val-iubility iri the USFhhery Conservuriort 
Z39?ie>1976.Technical Kepolt, us Depart-
111erit of Commerce, NOAA, NMFS; 
NMFS Circular 427, Washington, D.C. 

1958 	 The 'fransition horn Paddle-Wheel to 
Screw Propeller. Murirter k Mirror 44: 
35-48, 

1988 	 Schooners. Naval Institate Press, Anuapo
lis. 

406 




Hall, H. 

1880 	 Report on the Ship-Building Industry in 
the United States. US Tenth Censrcs, Vol 
m. 

Halley, R.B. (compiler) 

1979 	 Guide to Sedimentation for the Dry Tor
tugas. Southeastern Geological Society 
Publication 21:99, 

Halley, R.B. and R.P. Steiner 

1979 	 Ground Water Observations on Small 
CarbonateIslands of SouthernFlorida. In 
GuUe to Sedimentationfor the Dry Tom-
gas, compiled by R.B. Halley, 21:82-89. 
Southeastern Geological Society, Talla
haSSW. 

Himbright, T,L, 

a d .  	 Admiralty Index. Ms. on file, Monroe 
County Library, Key West. 

Harland, J.R. 

f9S8 	 Names Associated with Chain Cable. 
Mariner's Mirror 74(2): 198. 

Hicks, s. 
1983 	 Sea Level Varhfions for the United 

States, 1855-1980.Technical Report, US 
Department of Commerce, NOAA, NOS 
(Rochilie, MD),Washington, D.C. 

Hghsmith, R.C. 

1979 	 Coral Growth Rates and Environmental 
Control of Density Banding. Journal of 
Exp.  Marine EcuZogy 37:lOS-125. 

Ho, F.G., R.W. Schwetdt and H.V. Goodyear 

1975 	 Some climatological Qlaracteristics of 
Hurrica~sand Tropical Storm$, Gdfand 
Emt Coasts of the United States. NOAA 
Technical Report N W S  15. Department of 
Commerce, National Weather Service, 
Washington, D.C. 

Hoffman, C.A., Jr. 

1970 	 The Palmetto Grove Site on SanSalvador, 
Bahamas. Connibrctions of the Florida 
Szate Museum, Social Sciences 16:1-26, 
University of Florida, Gainesville. 

Hoffrneister, J.E. 

1974 	 Landfrom the Sea: ?kGeologic Story of 
Solcth Florida. University of Miami Press, 
Miami. 

Hoffrneister, J.E. and H.G. Multer 

1968 	 Geology and Origin of the Florida Keys. 
Bulletin of the GeologicalSociety of Amer
~ C U79:1487-1502. 

H o g ,  O.F.G. 

1970 	 Artillery: Its Origin,Heyduy and Decline. 
Archon Books, London. 

Hohimer, M.S. 

1983 	 Brin'sh Naval Ordnance 1700-1815.Inter-
national Naval Archives (by the author). 

Holden, J.B. 

1887 	 Century Magazine, from typescript copy
in files of Everglades National Park, 
Homestead. 

407 




1989 

1991 

Ilce, K. 

198U 

1976 	 Scleruchronology:A Tool for Interpreting 
Past ~nvironmerikGmlogy 4:361-364. 

408 

edited by W . C  Jaap, pp. 34-36 'US Fish 
a id  Wildlife Service, PWS/OBS - 82/08. 

Leth to I,, Murphy re: sample analyses 
of Fort Jefferson samples conducted by 
Geology Department, University of New 
MexicoyAlbuquerque, On file, Submerged 
Cultural Resource5 Unit, Sarrta Pe. 

Letter report to L lidurphy re: sample 
analysis mnductd by Geology Depart
ment, University of New Mexico, Albu
querque. On file, Submerged Cultural 
Resources Unit, Santa Pe. 

Trip Report: Port Jefferson National Mon
ument, 1Ws. or1 tiley Submerged Cultural 
Resources Unit, Smta Pe. 



Fort Jeflerson National Monument,Dry 
Tomgas, Florida.Florida Dqpartment of 
Marine Rssearch Publication No. 46. 

Jaap, W.C., W.G. Lyons, P, Dustan and J.L. 
EIalas 

1989 	 StonyCoral (Scleractinia and Milleporina) 
Community Structure at Bird Key Reef, 
Ft. Jefferson National Monument, Dry 
Tortugas, Florida. Florida Marine 
Research Publicutiori 4631. 

Jaap, W.C. and 8. Wheaton 

1977 	 Biscqne Nm-onaI Monwnent Reef Stud
ies. Memorandum report to the National 
Park Service, Biscayne National Monu
ment, Homestead. 

Jindrich, R. 

1972 	 Biogenic Buildrcps and Gzrbonute Sedi
mentation, Dry Tomgas Reef Complex, 
Florida Ph.D. dissertation, State Univer
sity of New York, Binghmton. 

1982a Appendix D: Archeological Investigations 
- October 1981. In U d e w u t e r  Archaeo
logical Investigutions af FOJE- UW-9 
Cbnducted in Summer 1982 atFort Jefer
son Nai0tta.l Monument, Dry Tortugas, 
Florida, edited by R.E. Johnson. Ms.on 
file, Southeast Archeological Center, 
Tatlahassee. 

1982b 	 Undenvater Archeological lnvestigafions 
at FOJE-UW-9 Conducted in Summer 
1982 & Fon Jeflerson National Monu
ment,D y  Tortugas, Florida. Ms.on file 
SoutheastArcheological Center, Tallahas-
S e e .  

Jones, J.1. 

1973 	 Physical Oceanography of the Northeast 
Gulf of Mexico and Florida Continental 
Sheff'Area. In A Swnmary of Knowledge 
of the Eastern Gulf of Mexico of 1973, 
edited by Jones et d. ,  pp. IIEI-149. The 
State University System of Florida, Insti
tute of Oceanography, St. Petersburg. 

Jones, R.S. and M.J. Thompson 

1978 	 Comparison of Florida Reef Fish Assem
blages Using a Rapid Visual Technique. 
Bulletin ofMarine Science 28(1):159-172. 

Jordan, C.L. 

1973 	 Climate. In A Swnmaty of Knowkdge of 
the Eastern Gdf of Mexico, edited by 
Jones et al., pp. HA-1-22. The State Uni
versity System of Florida, Institute of 
Oceanography, St, Petersburg. 

Jutro, P.R. 

1975 	 Lignumvitae Key: l3.e History, lvatrrral 
History and Politics of the Preservation of 
a Unique N w r d  Area. Ph,D.disserta
tion, Cornell University. 

Kawaguti, S. 

I944 	 On the Physiology of Reef Cords VI. 
Study of the pigments- Palm Trop. Biol. 
Stn. Stud. 2:617-674. 

Keatts, PI, and G.Farr 

1986 	 Dive into Histmy: U-Boats. American 
Merchant Marine Museum Press, New 
York. 

409 


-



Krim, P" 

1939 June 14. 

1984 	 The $hip of tht~Livre, Vol If. Conway 
Maritime Press, London. 

410 




1987 	 Ihe Arming and Fitting of English Ships 
of Wac 16001815. Conway Maritime 
Press, London. 

hzarus, W.C. 

1965a 	Effectsof Land Subsidence and Sea Level 
Changes on Elevation of ArchaeoIogical 
Sites on the Florida Gulf Coast. i'he 
Florida Anthropologist 18(3):49-58. 

1965b 	 A Study of Dated Bricks in the Vicinity 
of Pensacoh, FIa. %Florida Anthropul-
O@ 18(3):69-84. 

h l ,  J.H* 

1991 	 Stormy Weather on the Horizon. Sea 
Frontiers 37(1):5. 

Lenihan, D.J. 

1974a 	 Report on Participation in Archedogicd 
Survey at Fort Jefferson National Monu
ment. Ms.on file, Southeast Archaeologi
cal Center, Tallahassee. 

1974b 	 Preliminary Archaeological Survey of the 
Offshore Lands of Gulf Islands National 
Seashore. In Underwuter Archeology in 
the NaiadParkService, edited by D.J. 
Lenihan, pp 3440,National Park Ser
vice, 

1985 	 Trip Report, Fort Jefferson September 
7-14, 1985, Memorandurn on file, South-
west Region and the Southeast Archaeo
logical Center, Tdlahassee. 

1990 	 Memorandum to Superintendent, Ever
gIades National Park: Fort Jefferson 
National Monument (FOJE) Research 
Status. Ms.on file, Submerged Cultural 
Resources Unit, Santa Fe. 

Lenihan, D.J. (editor) 

1974 	 Underwater Archaeology in the Park Ser
vice: A Model for the Managemew of 
Submerged Cultural Resources. Depart
ment of the Interior, National Park Ser
vice, Smta Fe. 

1987 	 Submerged Cuhral Resources Study: Isle 
Royde NationalPark, SouthwestCultural 
Resources Center Professional Papers No. 
8. National Park Service, Santa Pe. 

Lenihan, D.J. (editor) 

1989 	 Submerged CulturalResuurces Study: USS 
Arizona Menwrial and Pearl Harbor 
1Varionu.l Historic Landmark, Southwest 
Cultural Resources Center Professional 
Papers No. 23. National Park Service, 
Santa Fe. 

Lidz, B.H., D.M. Robbin and E.A. Shim 

1985 	 Holocene Carbonate Sedimentary Petrol
ogy and Facies Accumulation, h o e  Key 
National Marine Sanctuary,Florida. Bulle
tin of Marine Science 36:672-700. 

Liggett, D.O. 

1987 	 XXX Form: Assessment of Actions Hav
ing an Effect on Cultural Resources, Fort 
Jefferson National Monument. H4217 file, 
SoutheastArchaeological Center, Tallahas-
S e e .  

Lighty, R,G, 

1977 	 Relict Shelf-Edge Holocene Coral Reef, 
SoutheastCoast of Florida. In Proceedings 
of the 3rd International Cord Reef 

411 




1851 Uoyd '3 RegistermLondon. 

1876, 1877 

1894, 1895 

1902, 1w3 


hgi1rU y T, 

1976 	 Mapping he  Bird Key khrbor "Brick 
Wreck," Dry Tortugas. Scientist in the 
S e a  Project, Florida State University, 
TdIdia~see~Ms. on tile, Souihheast 
Archaeological Center, Tallihilssee. 

1941 	 Systematic Catalogue of the Fishes of 
Tortugas, Florida, with Observations on 
Color, Habits and Local Distribution. 
Papers fluw the YbrZugas Lubarurory 
34:1-331, 

1936 	 The: Hiswry of Port Jefferson National 
Montrrnerit Pa-u-i:One: The Fort at Gwdcn 
Key 1846-1860. Ungaginatd ms on Ale, 
Everglades, National Park, Homestead. 

1938 	 Fort Ycfferson Research edited and revised 
version of Memorandum Nu. 6,  1867-June 
2, 1936 by D.W. Wuods arid B. Esyui
naldo, Yr, Unpaginated IIYIS. on tileyEver
glades National Park, Homesiead. 



1943a 	 The Gibraltar of the Gulf of Mexico. The 
Fbridu f!isWicd Qmrter-ly 31(4): 
303-331. 

1943b An Autobiugraphy of Samuel Arnold, A 
Lincoln Conspirator. 2 7 ~Florida Histud
cal Quarterly 22(2):92-102. 

1949 	 Art2lery Throughthe Ages. National Park 
Service Intrerpretive Series History No. 
3. US Government Printing Office, 
Washington,D.C. 

Macrnelstein, A.D. 

1971 

1972a 

1972b 

1975 

1977 

A Feasibility Demonstration of Aerial 
Photographic Support for MarineArchae
oology Surveys. Contract report, Earth 
Satellite Corporation, Washington, D.C. 
Ms. on file, Southeast Archaeological 
Center Tallahassee, 

Remote Sensing Support for Historic 
Shipwreck Surveys in Fort Jefferson 
National Monument. Contract report, 
Earth Satellite Corporation, Washington, 
D.C. Ms.on file, Southeast Archaeologi
cal Center, TdIahassee. 

A Feasibilio Demonstration of Aerial 
PhotographicSupportfor Marhe Archue
ologicai Surveys. Southeast Archaeologi
cal Center, Tallahassee. 

Remote Sensing Support for Historic 
Shipwreck Surveys. Contract report, 
Earth Satellite Corporation, Washington,
D.C.Ms.on fde, Southeast Archaeologi
cal Center, Tallahassee. 

Aerial Remote Sensing in MarineArchae
ology. In Remote Sensing Techniques in 
Archaeology, edited by Lyons and Hitch
cock,pp. 103-110, National Park Service 
report of the Chaco Center, AIbuquerque. 

Masters, P.M. and N.C. Flmming 

1983 	 Quaternary Coastlines and Marine Ar
chaeology. Academic Press, London. 

Maul, G*A. 

1977 	 The Amud Cycle of the Loop Current 
Part 1: Observations During a One-Year 
Time Series. Journal of Marim Research 
35:29-47. 

1902 	 The Tortugas as a Station for Research in 
Biology. Science 17(422): 190-192. 

1910 	 The Research Work of the Tortugas L a b 
ratory . Popular Science Monthly, 
April:397-411. 

1914 	 The Effects of Temperature Upon Tropical 
Marine Animals. Papers from the Tom-
gas L&oratoty 6:l-24, Carnegie Institu
tion, Washington, D.C. 

Mazel, C.H. 

1988 	 Underwater Fluorescence. Sea Frontiers 
34274-279. 

McKusick, M.B. 

1960 	 Aboriginal Canoes in the West Indies. 
Pi-pers in Caribbean Anthropology, com
piled by S.W. Mbtz, pp. 1-11. Yale 
University publications in Anthropology 
No. 63. Department of Anthropology, 
Yale University, New Haven. 

McMichael, A.E, 

1982 	 A W m r d  Resource Assessment of Haws 
Island, Collier Cormty, FIorida. Miscella
neous Project Report Series No. 15. 

413 




Uepariment or' Anthropology, Florida 1971k Field notes. On Ale, SEAC Accession 
State Mlu~eum,Gainesville. 185, Southe~~tArchmlogical Center, 

TallahUSW. 

1980 	 Florida Arciimdugy. Academic Press, 
New Yorlr. 

1989 	 Why Don't We Know When h e  First 
People Came to America? Americm 
Arn'iydty 54:47 1-490. 

1973 Growth Rates of Beach Ridges of Sanibel 
Island, Florida. rfiurimciioris--CF Cousf 

19713 Unda-water Archeological Survey at For-i Associurlm of G.e~iiog'icwlSmieiies 23 
Y efferson National Mooument. Contract 3n3-388. 
report, 'Treasure Quest Associates, Ken

dall, Florida. Wls. on file, Southeast 1980 Holocene Sea Level Changes In the Gulf 

Archaahgical Center, I%'r-itlaliassee. of Mexico: An Wnresolvd Controversy. 




InHolocene Geology and Man in Pinellas 
and Hillsborough Counties Florida, 
Souheastern Geological Society Guide
buok 22, edited by S.B. Upchurch, pp. 
72. 


Mitchurn, G.T. and A.J. Clarke 

1986 	 Evaluation of FrictionaI, Wind-Forced 
Long-Wave Theory on the West Florida 
Shelf, 1986. Journal of Physical Ocean
ography 16:1029-1037. 

Morison, S.E. 

1947 	 History of United States Naval Operations 
in WorZd War IZ, Volume I ,  ?he BmLe of 
the Atlantic, September 1939-May 2943. 
Little, Brown and Co., Boston. 

Morner, N.-A. 

1971 	 The Position of the Ocean Level During 
the Interstadial About 30,OOO BP--A 
Discussion fiom a Climate--Glaciological 
Point of View. Canudian Journal of 
Earth Sciences 8: 132-143. 

Morris, D.H. 

1975 	 Warm Mineral Springs manuscript on 
file. Warm Mineral Springs Archaeologi
cal Research Project, Department of 
Anthropology, Florida State University,
Tallahassee. 


Mowers, B,and W,William 

1972 	 The Peace Camp Site, Broward County, 
Florida. ?he Noridu Anthropologist 25: 
1-20, 

Muckleroy, K, 

1978 	 Maritime Archeology. Cambridge Uni
versity Press, New York. 

MueIler, E. 

1990 	 Letter to R. Chandler, Superintendent, 
Everglades National park. Copy on file, 
Southeast Archeological Center, Tallahas-
See.  

Multer, H,G. 

1971 	 Holocene Cementation of Skeletal Grains 
into Beachrock, Dq Tortugas, Florida. In 
Carbonate Cements, the Johns Hopkins 
University Studies in Geology 19:25. 

Murray, J.M. 

1961 	 Introductionof Rigging Screws. Mariner's 
Mirror 47: 145. 

Murphy, J.M. and W.N. Jeffers 

1849 	 Spurs and Rigging fiom Nautical Routine 
(1933 Reprint). Ship Model Society of 
mode Island, Providence. 

Murphy, J.W. 

1990 	 Several Groups Unite on Ufw Archaeo
logical Study. Underwater USA 7(7): 
cover, 32-33. 

Murphy, 

1984 	 Phase I Remote Sensing Survey. In R 
Shipwreck Survey of Portions of Point 
Reyes National Seashore and PoiiuReyes-
Farallon Islands lvntiod Marine Sanm
ary. Phase I Reconnaissance Survey, 
edited by L.E. Murphy, pp. 85-140. 
National Park Service, Santa Fe. 

415 




1989a 	 Typed tidd not& for Poi3 Jefferson 
National Wionument. Ms. on file, Sub-
merged Cultural Resources Unit, Sarria 
Pe. 

1989b 	 Trip Report Covering Activities Yuno 
25-Juiy 19, 1389, Fort Yefferson National 
Monument and Southeast Archeologjd 
Center, 'r;rili&asm, Ms,on tile, Sub-
merged Cultural Resources 'Unit9 Santa 
Fe, 

1989c 	 Recent National Park Service Shipwreck 
Raearcuh Perspectives. CRM Bulletin 
12(4):54. 

19a9d 	 Field Notes. Construction Wrak P 0Y B 
uw 011. 

199oa 	 Mernorarrdulvrto AssistantSuperintendent, 
Everglades National Park as Acting 
Chief, Submerged Cultural lYesources 
Unit: F O X  Submerged Cultural 
Resou~.ces:Studies. Ms. on file, Sub-
merged Cultural Resources W &, Santa 
re. 

l99Ub 

199oc 



National Park Service, Submerged Cul
tural Resources Unit and United States 
Navy, Mobile Diving and Salvage Unit 2, 
Det. 506. Ms.on me, Submerged Cul
tural Resources Unit, Smta Fe and South-
east Archeological Center, TalIahassee. 

1988b 	 Trip Report: Report on Trip to Fort Jef
ferson, March 12-29, 1988. A25(SWR
PCA)file, Southwest Regional Office. On 
file, Submerged Cultural Resources Unit, 
Santa Fe and Southeast Archeological 
Center, Tallahasee. 

Nowlin, W.D. 

1972 	 Winter CirculationPatterns and Property 
Distributions. In &m.bu.tiuns on the 
Physical Oceanography of the Gdf of 
Mexico, edited by E.R.A. Cqurro and 
J.L. Reid, pp. 3-51. Texas A&M Univer
sity, OceanographicStudies,VoI 2. Gulf 
Publication, Houston. 

OW., A. 

1869 	 Thirty Months at the Dry Tortugas. lhe 
Galaxy, February. 

Olmsted, I.C., L.L. Loope and R E e  Rintz 

1980 	 A Survey and BaselineAnalysis of Aspects 
ofthe Vegetaiionof Taylor Siough, Ever-
glades National Park, South Florida 
Research Center Report T-586. 

O’Neilt, C.W. 

1976 	 Sedimmolugy ofEast Key, Dry Tomgas, 
Florida. Master’s thesis, University of 
South Florida. 

Pwch, H. 

1890 	 Rlusrrrrted Marine Encyclupedia, 1890. 
Mackay, Chatham (England). (Reprint 
1977) Argus Boob, London. 

Pensacola Journal 

19% October 28. 

Peterson, H.L. 

1969 	 Round Shot and Rammers. Bonanza 
Books, New York. 

Peterson, M.L. 

1973 	 History Under the Sea. Published by the 
author. Alexandria. 

1974 	 Letter to G. Fischer, 3/22/74. On fde, 
Southeast Archeological Center, Tdlahas-
See. 


Petsche, J.E. 

1974 	 7he Steamboat Bertrand. National Park 
Service, Washington, D.C. 

Pettijohn, F.J. 

1987 	 Sand and Sandstone. Springer-Verlag,
New York. 

Porter, H.F.J. 

1918 	 The Delamater Iron Works-The Cradle of 
the Modern Navy. Transactions of the 
Society of Naval Architects and Marine 
Engineers 26:1-43. 



1974 	 Water Transpore, Respiration and Ener
getics of Three Tropical Sponges. Joldy~~d 

of&p. Marine B i d .  Ecology 14231-249. 

1975 	 liieniuranilurn: Trip Report on 106 Com
pliance Ynvestigations at Fort YeHersorr 
12/11/75. L7619-SOUT file, Southeast 
Archwlogical Center, Tallahassee. 

1984 	 A New Holocene Sea Level Curve for the 
Upper Florida Keys and Florida Reef 
Tract. lu E~&oiwrierrfs in $ourlr Florida, 
Pmmf mid Past ii> compiled by P.Y. 
Glmsorr, pp. 437458. W l i m i  Geological 
Society, Coral Cables. 

1977 	 Holocene Sedimentation at Cape Sable, 
South Florida. Sidtrietiiuv Geology 18: 
23-60. 

1980 	 The Coppering of 19ih Century American 
Merchant Ships, JVau~k-u!Rcseurch Juur
nu! 26(2): 125-148, 

418 




Rouse, I. 

1951 	 A Survey of Indian River Archeology, 
Florida. Yde University Publications in 
Anrhropology, No. 44. New Haven. 

1956 	 Settlement Patterns in the Caribbean 
Area. In Prehistoric Settlement Pattern 
in ihe New World, edited by G. Willey, 
Viking Fund hblications in Anthropol
ogy No. 23. Werner-Gren Foundationfor 
Anthropological Research, Inc., New 
York, 

1960 	 The Entry of Man into the West Indies. 
Yale UniversityPublicationsin Anthropol
ogy, No. 61. New Haven. 

1966 	 Mesoamerica and the Eastern Caribbean 
Area, In Arc?zueoZugical Frontiers and 
E x r e d  Connections, Vol 4. Handbook 
of Middle American Indians, edited by 
G.F. Ekholm and 0.Willey. University 
of Texas Press, Austin. 

Rules for Classification of Vessels 

a d ,  	 Photocopy from National Maritime 
Museum, San Francisco. 

1980 	 The Archaeology of Drowned Terrestrial 
Sites: A Preliminary Report. Bureau of 
Historic Sites and Properties, Bulletin 
6:35-45.Tallahassee. 

1988 	 The Location and Assessment of Under-
water Archaeological Sites. In Wet Sire 
Archaealogy, edited by B.A. Purdy, pp. 
5548. Telford Press, Caldwell. 

Rutzler, K. 

1975 	 The Role of Burrowing Sponges in Bioe
rosion. Oecologia 19:203-216. 

sauff, C.O. 

1971 	 Sixteenth Century North America: The 
Und and the People asSeen by the Euro
peans. University of California Press, 
Berkeley. 

Wiffer, M,B. 

1987 	 Formation Processes of the Archaeological 
Record. University of New Mexico Press, 
Albuquerque. 

Schlittter, T. 

1988 	 Weather Queries. In Weatherwise 41:234. 
Heldref Publications, Washington, D,C+ 

Schmahl, G.P. 

1984 	 Sponges. In llte Ecology of the South 
Florida coralReefs: A CommunityProfile, 
edited by W.C. Jaap, pp. 3740. US Fish 
and Wildlife Service FWS/OBS - 82/08. 

Scholl, D.W. 

1954 	 Recent Sedimentary Record in Mangrove 
Swamps and Rise in Sea Level Over the 
Southwestern Coast of Florida, Part I and 
Part n. M ~ r i n e  G010gy 1:344-3&6; 
2:343-364. 

Scholt, D,W,, F.C. Craighead and M, Stuiver 

1969 	 Florida Submergence Curve Revisited: Its 
Relation to Coastal Sedimentation Rates. 
Science 163562-564. 

419 




1979 
11 977 

1987 	 Gulf of Mexim Physical Ocermography 
Program, Final W e p i . ,  Year 4,Vol 2,  
OIS  study, MMS 87-0007, Science 
Applications International Corp unpu'b
lishd technical report>pp. 226, Appendix 

198'1 

1989 

420 

Topographic Control and Accumulation 
Rate of Some Holocene Coral Reefs: 
South Florida and Dry Torlugat;.Proceeil
ings of the 3rd ]International Coral Reef 
Symposium, Wol 2,edited by U.L. Tay-
I&, pp. 1-7, University of Miami, Miami. 
Reprinted 1979 in Gukk tu Sedler&tiorr 
fop.the Dry Tortugas, compiled by R.B. 
Hdley, 2139046, Souheastern Geologi
cal Society, Tallahassee. 

Spursand Wroov~~evisieerl--Construction 
Versus Erosion, Luoe Key Reefy Florida. 
In Proceedings of lihe 4th Jutermtiorial 
CVrLlr Re.$ @uipodrrrrl, d i t d  by E.D. 
Gomu ei al,, 1:475483. Manila, 

Re@ of Plorirks: urd the Dry Tortugas: 
M i m i  b Key We& Fiorida, July 2-7, 
1989. Field Trip Guidebook T176. Amer
ican Geophysical Union, Washington, 
D.C. 



Skowronek, R.K. 

1982 	 Seventeenth Century Spanish Colonial 
Shipping and the Dry Trotugas: An 
Archaeological, Geographical,andHistor
ical Overview. Ms. on file, Southeast 
Archaeological Center, Tallahassee. 

Slackman, M. 

1984 	 Remembering Pearl Harbor. Arizona 
Memorial Museum Association, Hono
lulu. 

Smith, B. (translator) 

1944 	 Memoir of De d’Escalanti? Fontaneda 
Respecting Florida: Wrirten in Spain, 
about the Year 1575. 1973 Facsimile 
Mition, University of Miami and the 
Historical Association of Southern Flor
ida, Coral Gables. 

Smith, E.C. 

1937 	 A Short History of Naval and Marine 
Engineering. Babcox and Wilcox, Cam-
bridge. 

Smith, M.W. and J.L. Hunt 

1979 	 Marquesas Key Well Site Survey Report. 
US Department of the Interior, Bureau of 
Land Management, New Orleans OCS 
office, New Orleans. 

Srnith, W.G. 

1968 	 Sedimentary Environments and Environ
mental change in the Peat Forming Area 
of So& Florida. Ph.D. dissertation, 
PennsvIvania State Universitv. 

Smithsonian Institution 

1917 Ann& Report pp. 473-477, 

Snell, C.W. 

1983 	 The US Naval Coal Depot, Dry Tortugas, 
Florida 1898-1916, Fort Jefferson 
National Monument, Florida. In Historic 
Smcture Report, Historical Data Section: 
Forr Jeflerson, pp. 405456.National Park 
Service, Washington, D.C. 

Solecki, R.S. 

1960 	 Man& of Photographic Interpretation. 
Mensha: American Society of Photogram
rnetry. 

South, S. 

1964 	 Some Notes on Bricks. The Florida 
Anthropologist 17(2):67-74. 

Souza,D.J. 

1991a A Consrnrction Wreck oft%? Dry Tom-
gas. Paper presented at the Conference on 
Historical Archaeology and Underwater 
Archaeology, Richmond. 

1991b An Archaeological Survey of LI 19th-Cen-
tury Shiplwreck, Dry Tortugas, Horida. 
Master’s research paper, Brown Univer
sity, Providence. 

Spackman, W., A.D. Cohen, P.H. Given and 
D.J. Casagrande 

1976 	 A Field GuidebooktuAid in the Cornpara
tive Study of the Qke?noke Swamp and 
Everglades--Mnngrove Swamp--Marsh 
Gmplex of Southern Horida. Coal 
Research Section, Pennsylvania State 
University. 

421 




Environiirenrs of the Shark River Area of 
SouthwesternFlorida.PulueoritogrcaphicuI 

Band 117, Abt. Its, pp. 135-152. 

1953 	 Mmiuie Ertgineerirrg Descripdive Cat&
iugue, Science Museum Reprint Series, 
Her Majesty's Stationary Office, London. 

1976 	 Mollusk @-I4Ages in the Interpretation 
of South Carolina Fmier Island Deposits 
and Depositional Histories. In Terrigp
ows Clasiic Depositioriul 14;rvironmnis's, 
edited 'by M.D, Hayes and T.W. Kana, 
pp. 11-101-114, Department of Gwlogy, 
University of South Carolina, Coluinbia. 

1974 	 Memorandumfrom Superintendent,Ever-
glades National Park, to Chief>Southeast 

1981 	 Topographic and Floristic Change, Dry 
Toricugas, Florida, 1904-1977. Atoll 
&eseurch Bdiecl'in 243 :3 1-55, 

1983 	 The Pollen Record of Pleistocene and 
Holocene Palemnvironrnenial Conditions 
in Southeastern 'United States;,In  Vuriuriott 
hi S m  Level on t& SiJuih Chrolinu 
Ousld PMri (second edition), edited by 
D.31, Colquhourr,pp. 369-206. Department 
of Gwology, 'Universityof South Carolina, 
Columbia. 

1983 	 Environmental md Pd~oenvironmeni.aId 
Significance of Organic Sediments (Peais) 
in Southeastern United States. In Vuriudm 
iri Seu ;Lt.vd on the South Curdim 
Cocrwil Pllrirr, edited by DJ.  Colquhoun, 
pp. 121-135, Department of Gwlogy, 
University of South Carolina, Columbia. 

1987 	 Large-Scale Coherence of Sea Level at 
Very Low Frequencies. Jourtml of Phyd
c d  Uceariogruphy 17:2084-2094. 

422 




Sturges, W.and J.C, Evans 

1983 	 On the Variability of the Loop Current in 
the Gulf of Mexico, Journal of Marine 
Research 41:639653, 

Sullivan, B. 

1982 	 Field Artifact Conservation Program. In 
Submerged Cuimrd Resources Survey: 
Portions of Point Reyes National Sea-
shore, Phase I - Reconnaissance, edited 
by L. Murphy, pp. 141-150. National 
Park Service, Santa Fe. 

Switzer, R.R. 

1974 	 2 7 ~Bertrond Bottles: A Study of 19th-
clentury Glass and Ckrmic Containers. 
National Park Service, Washington, D.C. 

Taft, W.H. and J.W. Harbaugh 

1964 	 Modern Carbonate Sediments of Southern 
Florida, Bahamas, and Espirutu Sanm 
Island, Baha, California. A Comparison 
of their Mineralogy and Chemistry. Geu-
Zogical Sciences 8(2):133. 

Tannehili, I.R, 

1956 	 Hurricanes, Their Nature and History. 
Princeton University Press, Princeton. 

Taylor, W, 

1928 	 The MarineAlgae of Florida with Special 
Reference to the Dry Tortugas. Paper
from the Tortugm Laboratory 25:1-219, 
Carnegie Institution, Washington, D.C. 

Tawes, L.S. 

1967 	 Coatinip Captain: Journals of Captain 
Leonard S. TQWZS,Relming Hi's Career in 

Atlantic CoastwiseSailing Crafrfrom1868 
to 1922. Edited by R . 8 .  Burgess. Maci
ners Museum,Newport News. 

Tear, L,D. 

1973 	 Archeological Survey and Testing of Gulf 
Islands National Seashore, Part I: Flor
ida. NPS Contract # CX500031438. 
Department of Anthropology, Florida 
State University, Tallahassee. 

1989 	 Letter to P.Hartwig 4/3/89.H4217 file, 
Southeast Archeological Center, Tallahas-
See. 

Thearte, S.J.P. 

1910 Navd Architemre: A Treatise on Laying 
o$ and Building Wood,Iron and Corn
posite Ships. Putnam, New York. 

Thompson, M.J. and T.W. Schmidt 

1977 	 Validation of the SpeciesRime Random 
Count Technique Sampling Fish Assem
blages at Dry Tortugas.In Proceedings of 
the lhird International Coral Reef Sympo
sium, edited by D.L. Taylor pp. 283-288. 
University of Miami, Miami. 

Thomson, J.W. 

1975 	 The Fort Jefferson Bottles: Catalogingand 
Comments+Ms. on file, SoutheastArchae
ological Center, Tallahassee. 

Thorp, E.M. 

1935 	 Calcareous Shallow Water Marine Depos
its of Florida and the Bahamas. Papers 
from the Tomgas Laboratory 452(29):37-
119. Carnegie Institution, Washington, 
D.C. 

423 




1972 	 The Practical Application of ‘Underwater 
Photography. In Urdtmv&w Arc1rc;reo6-
ugy: A Nasceni D h c ~ 6 h e .Unesw Yubli
cation, Paris. 

1975 	 hirodwxory Oceunqrup#iy. Charles E. 
Merrill Publishing Company, Columbus. 

1982 	 Memorandum from Marine Research 
Biologist Ti1mant to Superintendent, 
Everglades National Park re:Trip Report, 
Coral Kwf Studies, FOJE, 8/17/82. 
H22 17 tiley Southeast Archaeological 
Center~ rl"allahassw" 

1982 	 Biological Hydrological, and Sedimentary 
Characteristics of a Historical Shipwreck 
in Legare Anchorage, Biscayne National 
Park, Florida. Menrorandum report to 
National Park Service, Biscayne National 
Park, Homestedd, a.d. 

1990 	 Long-Term Monitoring of Coral keef 
Fish, Fort Jefferson National Monument: 
Annual Progress Repori CY 1989. Mem
orandum report to National Park Service, 1978 
Southeast Regional Office, Atlanta. 

1979 

424 




1982 Minerals Management Service pp. 128. 

1983a 	 General Management Plan, Development 
Concept Plan and Environmental Assess
ment of Fort Jeferson Natiod Munu
me^. Denver Service Center, National 
Pack Service, Denver. 

19838 	 Archeology and Historic Preservation; 
Secretary of the Interior’s Standards and 
Guidelines. Federal Register 9/29. 

1985 	 NBS-28: Cultural Resources Management 
Guideline, Release No. 3. National Park 
Service, Washington, D.C. 

1987a 	History and Prehistov in the National 
Bark System and rh? National Hiisoric 
hndtnurks Program, National Park Ser
vice, Washington, D.C. 

1987b 	 catalog of National Historic Landmark. 
US Department of the Interior, Washing-
ton, D.C. 

1990 	 National Maritime Initiative. hTHL 
Sw: The Maritime Heritage of Ihe 
United States. National Park Service, 
Washington, D.C. 

US House of Representatives 

1844 	 Fortifications.House Document No. 407, 
28th Congrw, 1st Session. 

1848 	 Committee on Naval Affairs Report, 
Memorial of John Simonton, John White-
head and others. House Document No. 
189, 30th Congress, 1st Session. 

1866 	 House Journal, 2nd Session, 14th Gen 
Ass, pp. 123-126.[Appeal to the presi
dent to release prisoners (and specifically 
Grenfel) at Fort Jefferson]. 

US Senate 

1853 	 Report of the Secretary of War,Engineer 
Department. Ex. Doc. No. 25, 32nd 
Congress, 2nd session. 

1854 	 Repoft of the Secretary of War. Chief 
Engineer to Secretary of War.Ex.Doc. 
No. 66, 33rd Congress, 1st session. 

Vaughan, T.W. 

1910 	 A Contribution to the Geologic History of 
the Floridian Plateau. Papers porn the 
Tortugas Laboratmy 4(33):99-185, Car
negie Institution, Washington, D.C. 

1914 	 The Buildingof the Marquesas and Tortu
gas Atolls and a Sketch of the Geologic 
History of the Florida Reef Tract. Papers 
from the Tomgas Laboratory 182:5567. 
Cmegie Institution, Washington, D.C. 

Vukovich, F.M. 

1988a On the Formation of Elongated Cold 
Perturbations Off the Dry Tortugas. Jour
nal of Physical Uceunogruphy 18: 
1051-1059. 

1988b Loop Current Boundary Variations. Jour
nal of Physical Uceumpaphy IS: 15585 
-1559 1. 

Waddel, E.,J. Karpen, md R.Weyland 

1986 	 Gulf of Mexico Ship-of-OpportunityData 
Report, Jmrcary 1983-October 1985. 
Science Application, Inc. technical report 
to MMS (MMS 86-0028), March 1986, 
pp. 625. 

425 




1976 	 Geologic Swing and Recent Sediriierirs of 
h e  Biscayiie Ray Region, 1;ionda. Pr-o
oeedirtgs, Biscuyrie Bay hjwipoxiut~t Se i  
C ~ i rSpecial Kepori 5:  1-30 University 
of Miami, Coral G;ibli=s. 

197I 

1988 

1480 

Postglacial arid lnrerglacial Vcgeration 
History of Soutiern Georgia arid Central 
Florida. Emlogy  52-676690. 

Enviroiinierrr of Florida in h e  Lati: Wis
consin and Wolocene. ]In W P ~fir'r Ar ctirrp
oiogy, diwd by b .A .  h r d y ,  gy. 307-323. 
'I'elfo'oni PIcss, Caltlwcll. 

Lare Wisconsirr Clirnare of Northern Ploi ~ 

Ida arid ilie Origin oi' Species-llich Dccid
uous Forcsr. Scicncv 210:325-327. 

Wclls, d"W. 

426 




Willey, G.R. and P.Phillips 

1958 	 Methd and 7heory in American Archae
ology. The University of Chicago Press, 
Chicago. 

Wood, L,N. 

1988 	 Innovation and Methodological 
Approaches to Deep Water Excavation; 
Wann Mineral Springs (8So19): A Case 
Study. Ln 7he1988 UnderwaterArchaeol
ogy Proceedings from the Society for 
Historical Conference, edited by J.P. 
Delgado, 

Woodbury, D.P. 

f 864 	 Letters and reports, operations in Florida. 
Fort Jefferson, Harbor of Tortugas, US. 
In The War of the Rebellion: A cbmpila
tion of the Ojjkial Records of the Union 
and confedrate Armies, under direction 
of R.N. Scott, Series I, 35, Part 
1 :460,484-487. US Government Printing 
Office, Washington, D.C. 

Wright, H.H. 

1976 	 The Dynamic Natureof Holocene Vegeta
tion. QuaternaryResearch 6581-536. 

1094 	 Steam and the Marine Steam Engine. 
Macmillan, London. 

Yonge, C.M. 

1914 	 Building of t$e Marquesas and Tortugas 
Atolls and a Sktch of t k  Geologk His-
tory of the Florida Reef Tracr. Papers 
from Department of Marine Biology 
182(5):5547. Carnegie Institution, Wash
ington,D.C. 

1935a Studies on the Biology of Tortugas Corals. 
I. Observations on Maeandra Areolata. 
Papers from the Tortugas Laboratory 
29:185-198. Carnegie Institution, Wash
ington, D.C. 

1935b Studies on the Biology of Tortugas Cords. 
II, Variation in the Genus Siderastrea. 
Papers @om the Tortugas Laboratory 
452201-208. Carnegie Institution, Wash
ington,D.C. 

Zetlw, B.D. and D.V.Hansen 

1972 	 Tides in the Gulf of Mexico, In Contribu
tions on the Physical Oceanography of the 
GulfufMexico, edited by L.R.A. Capurro 
and J.L. Reid, pp. 265-275. Texas A&M 
University Oceanographic Studies, VoI 2. 
Gulf Publications, Houston. 

427 


- .  ~ 





SUSMERGED CULTURAL RESOURCES UNIT REPORT AND PUBLICATION 

SERIES 

The Submerged Cultural Resources Unit was 
established in 1980 to conduct research on 
submerged cultural resources throughout the 
National Park System with an emphasis on 
historic shipwrecks. One of the unit’s primary 
responsibilities is to disseminate the results of 
research to National Park Service managers, as 
we11 as the academic community. A report series 
has been initiated in order to fulfill this 
responsibility. It has been incorporated into an 
umbrella series entitled Southwest Cultural 
Resources Center Professional Papers. The 
following are the categories: 

SubmerPed Cultural Resources Assessment 

First line document that consists of a brief 
literature search, an overview of the maritime 
history and the known or potential underwater 
sites in a park, and preliminary recommendations 
for long-term management. It is designed to have 
immediate application to protection and 
interpretation needs and to become a source 
document for a park‘s Submerged Cultural 
Resources Management Plan. 

Submerga l  Cultural Resources Survey 

Comprehensive examination of blocks of park 
lands for the purpose of locating and identifying 
as much of the submerged cultural resources base 
as possible. A comprehensive literature search 
would most likely be a part of the Phase I report 
but, in some cases, may be postponed until Phase 
II. 
Phase I-Reconnaissance of target areas with 

remote sensing and visual survey techniques to 
establish location of any archeological sites or 
anomalous features that may suggest the presence 
of archeoIogical sites. 

Phase I-Evaluation of archeological sites or 
anomalous features derived from remote-sensing 
instruments to confirm their nature and, if 
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possible, their significance. This may involve 
exploratory removd of overburden. 

Submerged Cultural Resources StuQy 

A document that discusses, in detaii, all known 
underwater archeological sites in a given park. 
This may involve test excavations. The intended 
audience is managerial and professional, not the 
general public. 

Submerged Cultural Resources Site R e p o ~  

Exhaustive documentation of one archeological 
site which may involve a partial or complete site 
excavation. The intended audience is primarily 
professional and incidentally managerial. 
Although the document may be useful to a park’s 
interpretive specialists because of its information 
content, it would probably not be suitable for 
general distributionto park visitors. 

Submererd Cultural Resources Specid RenoQ 
Seriq 

These may be in published or photocopy 
format. Included are special commentaries, 
papers on methodological or technical issues 
pertinent to underwater archeology, or any 
miscellaneous report that does not appropriately 
fit into one of the other categories. 
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Mission: As the Nation’s principal conservation agency, the Department of the Interior has 
responsibility for most of our nationally-owned public lands and natural and cultural 
resuurces. This includes fostering wise use of our Imd md water resources, protecting our 
fish and wildlife, preserving the environmental and cultural values of our national parks and 
historical places, and providing for the enjoyment of life through outdoor rwrmtiun. The 
Department assesses. our energy and mineral resources and works to assure that their 
development is in the best inkrests of all our people. The Deparurtment also promotes the 
goals of the Take Pride in American campaign by encouraging stewardship and citizen 
responsibility faor the public lands and promoting citizen participation in their care. The 
Department also has a major responsibility �or Arrrericm Indian reservation communities and 
�or peapile who live in Island Territories under US Administration. 
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