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Foreword

By

Alexender Spoehr

In November, 1956, the U. S. Netional Park S§rvice snd the Bernioe
P. Biéhqp Museum.en#qred iﬁto.a cqﬁ%raot vihereby thg Museum'wag tO_make-a
study-of the natural ahd guitural history of the City of Refuge ﬁt.Honaﬁnaﬁ, 
H#ﬁaii}f The r§su1%s of the consequent field”and iibrary.reéearoh have been
incorpo;ated in the following series of reports by Museum staff and col-
1abopg£ors, rihese repé;ﬁé héve been assembiéd.inﬂtwo volumes, This first N
volgm@-deaié with the natural history of the Hoﬁaunau_area, in whish the
;City.of ﬁgﬁuge'is lopgtéé. ihg second'voluﬁg will be.devoted t§ the
cultural his%or& of. the City of Refuge, with particulsr emphasis on the
archaeolégy'df this'famoug sité, It is thé MuSeﬁﬁ's hope that the twé
volumes will.prove of substantial assistence to the U, S. National Park
Sery;pe-ig'its plané fo% developing the City of Refuge sz & unique Nationai
Histo?ical Park.

The Museum is grateful to the Netional Park Service for the opportuni ty




to undertake the City of Refuge researoh.project.u The project has been
entirely within the scope of the Museum's pufpose and activéties as an
institution devoted;to scientific research and ité_interpretation. At the
same ti@e, through this project the Museum has been able to meke a direct
contribubtion to the welfare of the Territory of.ngaii. The general public
is little aware that the proper establishmenmt of a site such as the City of
Réfugs requires a thorough research study before the site can be restored
and opened for public use. The purpose of bthis report is to make gvailable
to the National Park Service the results of such a research study.

Grateful acknowledgement is made for the thoughtful cooperation of the
members of the Museum staff and the Museum collaborators whose individual
reports comprise this volume. I also wish to express my personal
appredi&tion to Mrs. James_ﬁ. Anderson, Secretary to the Director, for the
competent handling of ﬁnmerOus administrative details, and to Mrs. George
Bagon, who typéd the manuscript. And my thanks are extendéd to the Trustees
of the Museum for their keen interes# in the project and in bringing it to.

completion.



Lastly, the Museum acknowledges with gratitude the cooperation given
by the National Park Service., Superintendent John B. Wosky énd Dr. George
C. Ruhle of Hawaii Natiomal Park were of great assistance thrdughout the
field research. Both Superintendent Wosky and Dr. Ruhle participated in
the field work at the City of Refuge and their advice and aid have been

nost valuable.



ECOLOGY OF HONAUNHAU

By

Edwin H. Bryan, Jr.
Location

Honsunau is & land division (ahu-pua'a) located near the middle of the
Kona Slope of the island of Hawaii., Like other such land divisions, which

date back to prehistoric Hawaii, it is a narrow, wedge-shaped segment,

stretcbing up from the ses coast onto the forested slope of Mauna Loa.
Such a method of dividing.%he land among the chiefs and their people
gave eech district a maximﬁm.supply of natural resources:- a stretch of sea
end reef, with fheir marine products, together with access to the sea for
transportation; a coastal flat on which homes could be buils, and where
doconnt palms and other useful lowland plants could be grown; valléy floors
(where present, there were none in Kona), for growing tarc, bananas, sugar
cane,‘and other crops requiring an abundance of water; forehills and kula
(upland) slopeé, for the cultivation df sweet potatoes, upland taro, and
similar plants of sconomic ialue; and forested upper glopes or ridges, ffom

whioch could be had timber for making cances, houses, utensils, weapons,




images aﬁd other artifacts.

Kona is one of a half dozep mﬁjor distficts of the island of Hewaii.
The others, in clockwise rotation, weré Kohala, Hamakue, Hilo, Pune, and Kau.
For modern political purposes, three o# these, Kona, Kohala, and Hilo, have
each been divided in two (Nofth and South). Each district occupigs a facet
of Haw#ii, the largest islgnd of the Hewniian chain. Each facet exbtends from
the sea coast up the mountaiﬁ slope. Kora occupies the westermmost face of
the island, extending up omto Hauwna Loa and the volcano on its northwestein
shoulder, Hualalai.

The island of anai; is located at the southesstern end of the Hawaiian

chain, the youngest end loftiest of the group.

Kena's "Total Environment”

Liﬁe in a region can be understood best by examining the interrelations
of all the anvironmental_factors of the region, such as elevation, slope,
rocks, soil, and climate. The interaction of all these factors produces
what is éalled the "total environment" for the plant and animal life of

the region;



Topography
The entire Kona coast, of which Honaumeu is a small segment, is a
great nountain slope, most of it descending from the summit of Mauna Loa
(13,680) to sea level. In a line through Honauvnau, the &istance is about
eighteen nautical miles. Although this slope is not entirely vniform, =
simple calculation will show that this 1iﬁg, on the average, has an angle
with the horizontal of 12.5 per cent or 7.2.degrees.

- This geomorphic ﬁfofinee has been called "Kona Slopes" by C;K.'Wentworth
(1936 and Territorial Plaaning Board 1959; plate 8). The province is
bounded on the north by the "Kons Bualalai Slopes,” and on the south and
east by the "Mauna Loa Soublhwest Rift Zone," which runs in a ;duthérly
direction to South Point or Kalas. & line from Hualaléi Sadéle to
Molkuaweoweo Caldera, on the summit Qf Mauna Loa, forms the northeast
boﬁndary betweon "Kona Slopes" and the "Northwest Mauna Loa Slopes.“

The "Kona Slopes" continue beneath the sea to the 2,000 fathom line

(12,000 feet below gea level) in abou$ fourteen nautical miles, a gradient



of 14.1 per cent or about 8 degrees. Below this they tend to flatten out
in a westerly direction.

A glance at a topographical ap of the "Xona Slopes™" will.show the
entire absence. of %alleys, even of gulches of any s%ze. The groun@ is so
porous and the rainfall so comparatively light that there are not even
permanent streams here; such as one finds on the much wetter east and
northeast slopes of the island of Hawaii. Furthermore, this portion of the
island is geologically "young," so that no great amount of erosion has had
time to take plaée. It is, at present, being_built up as fast as, or even

faster than, it is being worn away.

How Was This Slope Produced?

Geologists tell us thet the Hawaiian Islands are the sumiits of a great

range of wvoleanic mountains,.which stretches a distance of nearly 2,000
miles from northwest of Kure and Midway Islands to southeast of the island
of Hawaii. They suggest that these mounbains were poured out during the

late Pliocene era, continuing during the Pleistocene or glacial period, flow




upon flow of basaltic lava and deposits of other volcenic products, from a
long crack or rift in the floor of the North Pacific.

The general sequence of activity is believed to have been from north-
west to southeast. It is interesting to note, in passing, that Hawaiian
legend agrees with this belief, in brief that Pele, goddess of the. volecano,
visited dm—burn each island in turn until now her home is in the calderas
of Mokuaweoweo and Zilauea., The reasons given by geolpgists of the sequence
is based on the rglative age of the various sections'bf the chain.

Peaks at the northwestern end of the chain have been truncated, cut off
below the present sea lével, apparently by wave‘action at a period when the
sea stood ab a'lowgr level than at present relative to the land. This-
would have been during one of the glacial periods of the Pleistqcene, whern
a large amount of water from the oceans wag deposited as ice oﬁ_the
continents. As the glaciers melted, the level of the sea rose again with
reference to the land: and as the temperature became warmer, corals,
coraline algae. and other marine orgenisms grew abundantly on the surface

of the great platforms resulting from the cut-off mountain peaks, and their




skeletons formed reefs, particularly around the edres of the platforms. The
northwestern islands of the Hawaiian chain consist of three atolls (Kure;
Midway, and.Pearl and Hermes Reef), two low sand islets surrounded by reefs
(Lisienski and Laysan), and verious reefs and shoals.

The islands in the middle portion of the Hawaiian chain can be assumed
to be a little younger, for here we find rocky pinnacles, little remnants
of the once much larger mowitain peaks, protruding above ths.reefs aﬁd
éhoals. Gardner Pinnacles, La Perouse Pimnacle in French Frigate Shoal,
Necker, and Nihoa Islands are the remaining portions of former, much
lerger and higher islands in this middle third.

The large islands of the chain are all at the southeastern end. Xauai
is larger than Niihewu, Oahﬁ then Kauai. During the glacial era, Molokai,
Lenai, Maui and Xehoolawe were all united into one great, growing island,'.
separated into four'wﬁen sea level rose end the land settled. Hawaii, at
the southeastern end, is the youngest and largest of the chain., On thig
island, the Kohala liountains are the oldest; Iauna Kea is next in age, ibs

mature sumit having been glaciated (see Hentworth and Powers, 1941);



Hualelei ceased to pour forth lava in 1801; only Mauna Loa gnd Eilauea
remain volcanically active. Periodically liadem Pele pubs in an appearance
at the calderas (great craters) of these two peaks, or pours out her lava
in flows down their flanks, from rifté,'into Puna, Kau, Kona, or the saddle
between Mauna Loa, Mauna Kea and Huslalai,

Thus, the Kona 31opes can be seen to have been formed by voleanic
activity. Most of the flows originated from-venﬁs'aiong‘the Southwest Rift

Zone of Mauna Loa. Some of the flows, especially those in North Kona, came

from Hualalai, but those in the vicinity of Honaumau came from well up the .

slope of Mauvna Loa at a time before recérded hisfory. By humen standards
they are comparatively old, just how old it is difficult\to say. To the.
geologist, fhey are recent. To.the south are flows wh;ch can be dated.
The dates seem to become more and more recent as one comes northward from
Kau. In Eau there were flows in 1868 and 187?; near the Kona-Xau boundary
is the 1907 flow; then coming nortiward, flows in 1916, 1919, 1926, and

1950. Higher on the slope are also flows dabing from 1851 and 1949.

These flows weather very slowly. Parts of those which are nearly a

10
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century old appear almost as ffesh és those which were poured out during

the pasﬁ decade, Very little study has been made of the revegitation of Kona
lave flows. A preliminary contribution was made by Charles N. Forbes

(1912), but he died before he was able to cémpleﬁe his studies. He
suggested (1914) that a few lower cryptogams are established first on
pahoehoe lava, followed by ferns. On sa, lower cryptogams became established
at an early datg and eventually covef the flow to a considerable extent. It
takes a relatively longer period of time for ferns to become established on
ae than the same species on pahoehoe, other conditions being the same. Also,
plants found on a newer flow are of the same kinds as those found on older
flows in the immediate vicinity. A fertile soil apparently is formed in

the cracks of pahoehoe sooner than among aa particles. Metrosideros

polymorpha, the ohia lehua, is one of the first flowering plants to become

established on pahoechoe, Its roots spread over this smooth lava, often
from one crack to another, forming pockets to cetch the soil formed of dead
leaves and other debris. lir. Forbes noted considerable variation depending

upon the varied envirommental factors.

11



Seoils
A simple classification of general soil types found throughout the

Hovmiian islends is given in & report on "Soils of Hawaii," by the late

Zera C. Foster in The Territorial Plamming Board's First Progress Report,

1239, He groups.the soil types into sighteen soil éssociations, five of
which are found at different elsvations on the Kona Slopes, as follows:

His type XIV is found on the lower slopes from shore to about 1000 feet
elevation., 1ie calls this thé Kéwaihae - Failua - Xalae Association, and
describes it as follows: U"These soils occupy areas of moderate to steep
slopes on lee sides of Hawaii and Maul -- between sea level and elevations
as high as 2000 feet. Rainfall is low end temperatures high, making for
semi-arid conditiéns. Shallow soils with much rock outcrop are characteristic

of the area as a whole., Where present, the soil consists of a brown or

dark-brown loasmy layer over a yellowish silty subsoil...."

"Land use is limited to pasture and the carrying capacity is lew,

especially in the lower sections. The quality or feeding value of such

12




pasturage as occurs is high, being well supplied with calcium and other bases."
His type Xi is found between about 1000 and 2200 feet, and is called the
Honokohau - Kealakekua Association, "Situated on the lee slopes where the
climate is usually dry, this area receives from 30 to 80 inches of rain,’
due to diversion of ai} currents by the large mountain.mass of Mauna Loa,
An almost daily cloud bank is characteristic. The land is characterized by
intefspersed lava flows end ash'pockats. Depth of material vgries from a
very thin mantle to pockets several feet thick. The soils are friable and
have good moisture-holding capacity. They are slightly scid and generally
low in éotash."
"It is in this area that most of the coffee is produced. Whilg high
yields_of good coffes can bé produced with correct husbandry, steep slopes

and shallow soils necessitate hand cultivation and jncreased transportation

costs.. M
Type XIII is found between 2200 and 4500 feet elevation and called
Honokaa~Kona Association. In an area with more rainfall (80 inches and

up); leaching of bases and silica is greater. These areas are used mainly

13



for forests and pasture.

Between 4500 and 6900 feet ié found type XV, Pun Lehua - Paushi -
Kepapale Association, comparatively flat land at high elevation on Hawaii.
This has thin soil over pahoehﬁe lava, interspersed with aa flows. The
climate is cool, moist, with fog. "The soils consist of a met of organic
matter over lava, with pockets of deeper soil. Clumps of koa trees with
puakiawe, end a ground cover of grasses form the vegetation." The soils are
generally too shallow to permit cultivatiocn.

Above this lagt, the upper slopes of Mauna Loa are covered by lava
flows, type XVIII. These are too recent for weathering to have developed
any aoil.. These lands are either bare of vegetation or support scattered
small oh;a trees, clump grasses, mosses and lichens. At present these areas
have no economic value.

The results of the U.S. Department of Agricul#ure Soil Conservation
Serviog's Soil Survey of the Territory of Hawaii (1955) presents a much
more detailed analysis of the scils of the Kona Slope. Taking just the

Honaunau shupuaa and immediately adjacent areas (map), the following types

14



%

i 1

pawiT WA BB E AT
a

o Boemate
s 3p a0t

B L]
: o v
b ® a”_ﬂ:;‘n,.
3

g wa®

E: L yasts

"i‘f"-“—";’p(re.e . é 'e,w*“’g ;

; " . et =gt pETERES
LAl LA L
La?® e Aa 2

s

. He2a
’ ana':s“. e’ o.':
|} 50';.,:""1 Y passane® :f
& it R...-" :
Junin® :' Rﬁi :.
“'..:;:-. ! !: | I . |
. =T ....: .::ﬁ. e‘-.f:z ‘\
l.tnn‘-t.-o-s-o::: :. Mgﬁ 3 .
Ly .0'- a3ty o .ni’f : E
. - ] ' et t "MP:"":. . : : _
19° 28 sesnsaanit i g : : i =
:- 0:: :»5 " ;:
| : Rn Rn Ro \ |
Rm : 1
. |.. A | , .
: 000’ . 2000¢° 3,000’ 4,000 §,000 .
§58(60 '




of soils are found:-

The bulk of the Kona slope, at least in the vicinity of Honawnau, has
soil classified as the type of Lithosol called "Rockland." Up nearly to
thé "belt road" is type Rm, "Rockland, paﬁoehoe lava with Kawaihae, Waikaloa
or Naalehu soil materisl.,” This soil consists of a very thin covering of
volcanic ash on young, relatively smooth and unbroken éahoehoe. In most
places the soil layer is about four to six inches thick, seldom more than
ten inches thick,

Abﬁve this zone (from about 1500 to 3000 feet elevation)'ié type Rn,
"Rockland, pahoehoe with Kealakekua, Olaa, or Opia soil material.” .Much of
the area is smooth pahbehoe outcrop, the rest is covered by very dark brown
or, in places, black silty loam or silty claylloam, high in organic metter
and geneﬁally saturated with water, due to the somewhat heavier rainfall
in this zone.

Above this (3300 to 4400 Peet slevation) the pahoshoe is overlain by
'still another type (Ro) "Puuw Oo, Maile or Qlinda soil, "L#tosolic brown

forest soils from four to six inches thick, resting directly on pahoehoe bed

15




rock, with outerops in more than ﬁa}.f fhe area, The secil is a dark brown
to black fine sandy loam,

The upper slopes, above 4400 feetl, ‘are covered with H2a, shallow
Hanipoe sandy loam, with outcrops of bed rock and with low water-holding
capacity in an area of lighter precipitation. This area has scattered koa
and mameni trees with bracken and elapai ferns and grasses.

Crossing the lower portions of the slope are narrow flows of young,
barren aza lava (Ba) with practically no s.oil. One such.i"..low traverses the
land of Honaunau, narrowing as it approaches the sea, and ending aboul half
8 mile above the head of Honaunau Bay, south of the road.

There are also lens-shaped areas c¢rossing these zones up to about 3500
feet, The nature of the soils in these lenses changes with the rainfall,
consisting of the Waiaka series of reddish brown soils below, with light
rainfall ; the Honusula series of H@ic Latosols in the middle portion, with
medium rainfall; and the Kealakekua series of Hydrol Hm;ic Latosols at their
upper ends, in the area of maximum rainfall. To the north and sou'l;h of the

Honaunau area, at still higher elevations (3300 to 4400 feet), are areas of

16




Yanahes loam.

The Vlaiaha series consists of shall&w soils derived from wvolcenic ash
in an area of low to moderate rainfall. Wd is this sandy clay loam, in &
very shallow phase, over aa lava. Ve is the same over pahoehos lava; four
to ten inches deep, with stony éurface and bed rock oﬁtcr0ps. The road which
descends to Honaunau traverses a wedge of this soil for-nearly a mile,
endipg at the same point as the aa flow {(Ra), half a mile up the §1ope from
Hanauma Bay.

The Honuwaula series occupies an area with ?ncreased rainfall, which
makes these soils, consisting of shallow olay loam, richer than the Waiaha
s0ils, although they are alsco shallow and rocky. fhe is the sloping phase;
Hhe lies over ama lava; and Hhf is over pahoehoe lava., These soils, coupled
with the type of rainfall, make this the coffee growing belt of Kona.

In the zone of still higher rainfall, at the upper end of these
leng-ghaped areas, the soil type changes to the "Kealakelua series of hydrol
humic latosols.” In this area is found the heaviest rainfall on the Kona

Slopes. Xkf is the Kealakekus silty clay loam, very shallow phase over

17



pahoohoe; Kkd is the same over aa lava complex.

In the Manahaa series of latosoliec browm forest soils there is again a
decrease in the rainfall. The soiis are derived from a thin layser of
voleanic ash mixed with weathered particles derived from the underlying
young lavas. Most of the soils are very shallow, seldom more than eighteen
inches thick. The sloping phase is labeled M2c in the Kealakekus - Xahaulos
area; lide is lManshaa loam, very shallow phase - pahoehoe lava complex, in
the Kuulaee area,

The soils of the Kona Slopes have been derived from basaltic voleanic
products. They owe their differences chiefly to rainfall, temperature,
drainage, vogetation, and age. There temperature is sufficientiy high and
rainfall sufficiently heavy, soil is produced by a process called
leterization, The resulting latosocls are derived chiefly by the removal
of bases and combined silica through'weathering. The amount of humus in
the soil depends upon the nature of the ﬁegetation which grows on the so0il,

again related to climatic conditions.

18



Climate

The islangd of Hﬂwaii lies within the tropies, but its climate is not
really tropical, due to the expenses of ocean, with which it is. surrounded,
an@ the cool trade winds, which blow from the eastnorthsast about 80 per
cent of thﬂ time. At lower elevations the mean temperature vafies from about
68 degrges Fahrenheit in January and February to 73.5 in September. Above
this the temperature drops with increased elevation, about three degrees
per thousand feet. Frost is rare below 4,000 fest, but freezing temperatures
occcur every night on the sumits of lMauna Kea and Mguna Loz,

The heaviest rainfall occurs on the northeastern slopes of the islgnd,
where the greaf mountain messes of Mauna Kea and Meuna Loa inte;cept thé
trade winds. The maximum rainfall excéeds 240 inches a yesr at about
5,000 feet elevation on the slope of Mauna Kea behind Hilc. Above that i#
decreases to less than 40 inches in the saddle between Maune Kea, Mauna Loa
and Hualalai, The Kona Slopes are almost entirely cut off from the trade
winds, these being replaced by on~shore, off-shore winds. Here the

maximum rainfall exceeds 100 inches at about 2,500 feet elevation, above

19



Keauhou.

In Kona the morning usually dawns clear. "Betwoen 8:00 and 10:00 a.m.
cool breezes stert to blow from the sea %o reglace the rising warm air éver
the land. Clouds form at about 2,000 feet e.nrd rain begins to fall. The
top of the cloud layer rises. during the day and-ﬁsually reaches about 7,000
feet during late afternoon, but the rain falls chiefly below 5,@00 foet,
During the night the wind stops, the clouds dissipate, and the cool night
air flows down the mountain toward the sea, Tl;is -systém of air circulation
gives rise to light southwesterly winds nearly every day of the y'ear'.“"
(Stearns and lacdonald, 1946.)

The rainfall near the coas_‘b is low, but remsins rether uniform
throughout the year, highest in Jume, lowest in December. At higher
slevations, such a.s_Holualo.a (1450-feet), rainfall is heavier, increasing
from Febrvery to June, maintaining a rather even maximqm through September,
and then decreasing rapidly through November, with Dec_eniber and January a
little higher. A maximﬁm rainfall is found at about 2500 feet, about 120

inches a year. ZIsohyeded-

20



Vegetation Zones

As a result of the wvarious enviromnmental factors, parﬁicularly
rainféil, soil, elevation and slope, we find definite zones of plant life
growing on the Xona Slopes.

The vegetation zones of the mein Hawgiian islands have been classified
into five zones by J. C. Ripperton and B. Y. Hosaka (1942), and soms of
these further subdivided sccording %o elevation, making ten in all.

All but two of thess ten zones can be found between the shore line at
Honaunav and the summit of Maeuna loa, A condensed tabuletion swmary of
these is here given, together with a copy of the vegetation map of west
central Hawaii, showing ﬁheir boundaries.

Missg Amy‘Greenwgll and Misg Mafie C. Neal present a réport on the
flora of the Honaunau area and a 1ist.of species which have been suggested
for planting in the park area, in order to approximate plant conditions
which mey havg existed there prior to the great invasion of exotic

vegetation,

21



VEGETATION ZONES ON THE KONA SLOPE (Adapted from Ripperton & Hosaka, 1942)

Zone- Phase Elevation at Rainfall Natural Representative species of plants
Honaunsau inches cover Lype
A Absent from the 20 or less Xerophytic scrub,
Kona Slope coastal fringe
B Sea to 500 f+s. 20 to 40 Xerophytic serub  Opiuma, algarobe, coconut, lantana,
with some trees koe haole, weeds
C-1,low 500 to 1000 40 to 80 lixed open forest 'Indigofera, lantana, koa haole,
and shrubs Waltheria, guava

C-2,high Absent from region

D-1, low 1000 to 1800 f£t. 60 to 80 Shrub and closed Ohia lehua, koa, pandanus, kukui,
forest guava, Boston fern
D=2 ,med, 1600 o 3400 ft. 80 and over Closed forest Cikotiuwm and Sadleria ferns, kukui,
ohia lehua, kos
D=3,high 3400 to 4800 £t. 80 to 50 Open forest Kea, Dryopferis ferns
E-l,low 4800 to 7000 f£t. 50 and less  Open forest Koa, naio, mamani, puskeswe
and scirub
E-2,med. 7000 te 10000 less than Upland opsn Mamani, naio, puakeawe
40 inches scrub

E-3,high  above 10,000 " ¥o seed-bearing Mosses and lichens; occasional

: plants; largely grass, herbs, ferns

base lava.

22
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GEOLOGICAL NOTES ON HONAUNAU

By
Chester K. Wentworth
The Honauneu (City of Refuge) monumsnﬁ lies on the west shore of the

the great voleano, Mauna Loa, where the 13,680 foot slope passes beneath
the sea. It is almost due west of the summit of Mauna Loa, a little south
of Kealakekue Bay where Captain Cook was killed and a little north of the
0ld village of Hookena where Robert Louis Stevenson did some of his writing.
The west slope of Mauna Loa is = long one, teking scme 21 miles to make the
descent of nearly 14,000 feet from the sumnit to sea level. For many miles
both north and south the west slope of Mauna Loa is a great incline of both
pahoehoe and aa lave flows, joining at theznorth-with the similar slope of
the volcano, Hualalai, which makes a slight bulge in the coast north of
Keilua. Otherwise, for nearly 50 miles of north-south coast, the combined
‘slopes of Hualalai and ifeuna Loa,.pass into the ocean as the major portion
of the westh shore.of the island of Hawaii. AL the northern end of the area

enclosed in the monmument is a lobate point some one thousand feet by one




thousand feet, just south of Honaunau Bay which is composed of é somewhat
humocky pahoehoe lava flow. It has 2 very slight seaward slope and ite
edge is marked by meany small inlebs and its surface by patches of sand and
rubble, which is in part men-placed. As far as could be seen, the lava
flows which form the slope in the immediate viciﬁity of the City of Refuge
é.re pahoehoe flows, except that in places the festoon lava which came down
over the Pali Kaholo fault cliff, turned to aa ot the foot of the cliff and
extended a short distance shoreward. It is not imuediately evident that the
festoon lava reached the coaét at_this point.

The general slope of the west slope of_Mauna Loa is about ten per cent
or around 500 feet to the mile. DBebween tﬁe elevations of 1000 and 2000
feet ﬁhe slope is somewhat stéepened to reach nearly twice that.value and
this zone is thought to be the buried soﬁthward excension of the Kealakekua
Fault turned southward., On the oonﬁfary the immed’ate lava:flcws at the
shore in this sector have & much more gentle.slope of net over 200 feet to
the mile'which.combined with the normal irregﬁlar surface of a large pahoehos

flow make & very intricate and interesting shoreline and surface.
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At some time in the geologic pasgt, . probably séme thousands of years
ago, the sub-sea 1§vel part of Mauna Loa.and part of the narrow shoreline
slipped dovm in relation to the upper part of the mountain and left the
¢liff known as Pali Kaholo. This is a nearly straight oliff which reaches
in blaces a height of 200 feet and forms the cliffed head of Kiilae Bay end
Kauhako Bay at Hookena and parallsl to ths shore appears in a number of
discontinuous alcoves with c¢liffs at the landward side for a distance of
about 15 miles. Whether this fault is related to the buried probable
southern part of the Kealakekus Fault is not exactly kmovm. The Pali Kaholo
fault in the interﬁening stretches of its occurrence appears to have been

B

buried by the festoon lava flows, and in the various parts where it can be

- seen is also in part covered by the lava which plunged over the cliff,

formed curtains and stalactites and hence got its name.

The festooning 1av§ which had been nown for a long time for its:
curious forms, was strongly shaken by the earthquale of 1951 and parts of
it shaken down so that we can say that this earthquake was one of the more

severe which had occurred in this region since the placement of the lava.
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This earthqguake, which was responsible for much damage in Kona, was due to
8. slip on the Kealakekua Fault., The northermost streteh of the Pali Kaholo
which can be seen 1s in this monument area, in the middle of Keokea? a
stretch of oliff & short distance inland from the head of Aléhaka Bay. This
¢liff will be discussed further in ancther section.

It is interesting to notice the slow development of a ¢liff on the
south shore of Homawunau Bay as one approaches the open ocean to the
| wostward. At the head of the bay there is n§ cliff at a;ll, the shore being
mar:ked by a élight sand beach. On the south side of the Bay the shore is .

formed by rounded and gently sioping lavs, £flows which at first scarcely. show

any modification by wave action. In the bay are irreguler islands which
vary their size with the tide and boats emtering to j‘:he head of the bay
must watch ahead for rocks beth above and below water,

Near the head of the bay the lava flows show molds of prostrate coconut
trunks and those also of one or two vertical omes, showing that coconut trees
grew when the last lawva flow was placed, just as now. Coconut tree molds

are also found at other places on the surfaces of the lava. It is interesting
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to observe a.lso thet in pleces the coconut molds were formed in the eafly
stages of lava filow, were sufficiently solid to be preserved, but have been
disrupted in the formation of tumuli so that two portions of the same mold

are found discordant on the two sides of a rift across the top of a 'Emnulus-.
It appeafs gvident thet tumuli are formed in the ia’cer stages of coo.ling of

a gently sloping lava flow of which the crust has already cooled, but certa.in
parts of that crust are subjected 'EQ the pressure of liguid lava beneath.

This still liquid lava pushes up the crust, which often loeks in thgt position,
and the liquid lava often forces up and dribbles out and dovm the slopes of
the tumulus.

Resuming our trip toward the ocean we see an increase in the number of
pleces where the waves have formed a low cliff at the shore, by plucking of
the crust of the pahoehoe; by the joints and also by abrasion where cobbles
have been caught in the crevices and agitated by the action of waves. There
are pools, also, one or several ;yai‘ds in extent that are nothing but low
places in the surface of the lava flows., Such pcols , if rather effectively

eut off from the ocean, and if there is no great spray wash will maintain
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their owm mean 1ejrel, usually slightly higher than the ocean and with less
fluctuation., However, usually the spray or waves break over and the water
surface is often several féet high'er than mean sea level.

Many small inlets are developed at the sea coast and as water gets
deeper & shore cliff is developed, often with & goodly portion under water,
Much depends on where the upper and lower limits of a given lava unit are
in relation to sea level. Often an inlet controlled by joints may be ten
fest .deep with an incomiﬁg wave and ;)nly' three or four when the wave goes
out, Sometimes such inlets are roofed over and lusty spouting _horns sre
produced. Sea urchin borings and the incrustatio_n of various types of
algae give very vivid testimony to the prevailing and average level of wave
and spray action though this may be well above mean sea level if the inlet
has the right shape and exposure.

The process of plucking by ocean water probably includes those nethods
of removal and lifting which depend primaerily on pressure differences,
either developing higher pressures inside'by virtue of the drive of the

waves, or the reverse, a partial vacuum by which rock fragments are moved.
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Despite ifs comnon use for ice work it seeﬁs to be a good term. llany of the
first plucked petches are very smgll, just a few inches square, but they are
enlarged to a few feet or meny feet across. Soon after they are formed they,
as well as joints or any sort of fissure, including the cracks in tu@uli be~
come tra;s for any loose detritus-and abrasion begins., The fragments begin
to become rounded and the depression in the rock becomes smoothed and takes
in part the shape of the loose 5locks. Ocassionally the block dislodged by
plucking in a great storm may be so over-size and éo placed that it is not
soon moved and may become a local landmark, remaining for meny yeérs.

In places the Polynesians.have made post holes, or sockets, which are
somewhat geometrical in their arrengement. There are also at many points
on the solider upper surface what can be callgd grinding holes which quite
clearly have been used and enlarged in the course of grinding seeds and the
parts of sea shells. But it is aiso evident that many of the more irregular
or 1arge? of these holes.are of natural origin and in some cases they are
still syppliéd with pebbles and cobbles and are in active process of being

enlarged. Abrasion goes on both under sea level, in pocket beaches where
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larger or smaller aggregations of boulders are trapped in fissures or inlets
in rock, and in isolated pits and fissures of various sizes in or somewhat
removed from normal work on the waves. In places a block or ‘boul_der of
larger than usual size will be trapped in such a crevice and remain long
enough to bring about enlgrgement of the fissure to somewhat £it the boulder.
Cracks and the structure of the rock interact with the blocks or debris to
influence the final form of the depression as well ag the form of the
boulder.

One of the pfoducts of‘abrasion is the chink-faceted boulder or pebble.
This is a rock fragment, which has been retained in the interstices between
larger fragments or against the rock in such a way thet it was fres to
move repeatedlj with a slight motion, thereby cutting one or more scars on
ite points of contact. Such pebbles or cobble have been_fouﬁd with as many

as 20 such facets, sometimes spots on an otherwise rather symmetrical ?ebbl‘e

and in other instances a quite grotesgue form, and often two or three
together which have to be extricated one at a time 1like the pieces of a puzzle.

One of the products of both abrasion and deposition on the open coast
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is the patch of bench which appears to stand at a level usually about 1 to

3 feet above sea level, There is some question about the validity of this
bénch as being cut by abrasion on the basalt flows. It is not as sharply

or definibely cut as it would be on tuff or limestone, yet in places patches
of rock surface occur along the coast at about 2 to 3 feet above mean sea
level which give the definite impression that they are incised against the
coast have a landward nip cut into the higher rock inland, and are not
wholly the fortuitous selection of surface which will support the yellow-brown
sea-weed that grows on them. At a slightly higher level there is a growth
of light green sea-weed wﬁich may be a different species favored by that ele~
vatien or it may be yvugger growth of the same species. There is a tendency
for a bench to level itself, even when it has been potholed below the upper
surf level by the growth of sea-weed and other algae-which stabilizes the
sand and pebbles and forms a very slightly sioping surface which ocecurs in
patches a few tens or occasionaily a few hundred feet long and cormonly

25 to 50 feet wide. There is no doubt that these beaches are favored by

the stripping of the upper units of a lawva flow, where are situated at a
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suitable 1evél but it is believed that there is abrﬁs_.iongl attack as well
"85 the organic attack of set-weed at that level.

To the southward of the projecf:ing_ ..lobe of lava flows which forms the
priﬁoipal projecting part of the coast south of Honaumau Bay the coast is
marked by low cliffs and intervening boulder beaches for a few hundred
jards. Here it is perhaps several_hupdred yards inland to the talus which
marks the foot of this sec;bion of Pali Kaholo. B;a'bv:aen the coast and th‘é
talus ig the surface of rugged pahoehoe flows and the trail leads pa.ét heisu
platforms and other marks of anéient' Hawaiian activity. In the face of the
cf).:i_..ff at the top of."bhe talus .are several caves which show signs of walling
and other usage before the coming of the last f.‘est.oonin.g lava flows ivhich
will be more fully deacriﬁed in the sequel.

Toward the south, Peli ﬁaholo comes out to bhe coast and at this point
where it merges with. the coast it forms a higher ¢liff from thence south to
beyond the limits of this area. Jﬁst before it reaches the cosst there has

been built a sort of causeway which appears wide enough to have been used

for carts to gain the top of the combined c¢liff of Xaholo and the sea cliff.
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./Whéthér tﬁié'has been modified by Céucaéioﬁs:should be discugsed in the
main part Qf‘this bodk;et.

Along this cliff.there aré many places, thh af ths'top of fﬁe boulder
.begches and at other placgs ﬁhere it.is evident ﬁhat there has been a recent
._fall of @19¢ks"and even of the festooning driblet. No doubﬁ much of this
was-sha#sﬁ-ddwn in the sfrong' earthquake of Aﬁgus£‘21, i951. At #ﬁa.point

whe;é the causeway stands in front of the ¢liff of Kaholo, there are

surfaces along the verticgl face that look much es if they hgd‘racently'
-beeﬁ‘molten.: Oné ié'temptéd ﬁo intefprét.that the festooning lavas hed
_goma over the‘face, but.is_more probable thgt fhe sufface éhowing.3qeh._
evidéncelbfnliqﬁidiﬁy_is the 1andward-si&e:of.g lava tube which'has'bggn
brokan-iﬁxo by the Pé1i Kaholo and even:by'the earthquake of issl ﬁeeg
freshly disturbed.

Amoﬁg the foatures of fascinabing interest is the almost infin;té
| Varigty iﬁ.the flow-of.wgter and tﬁe relation of different pools.alpng
pgrtg of the coast. At one point.is o rather high surface of rock with

lower rock back of it., On the top of the higher surface is a glight
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depression and pool to which water is furnished by a particular kind of wave., -

The hiéh.pooi can be kinown as pool A. Behind it is pqol D. On either
side,ére pools B #nd Ce Vater commonly reaches pool D through pool B and
thence #hrough a narr&w chénnel connecﬁing thé two. When pool D is high
. enough there may be flow into-pool C on the.other'side..

~ Less frequently a high; direct wave sends water to fill pool A, which
in turn spills into pool D’Whioh risgs_and may reverse the cgrrent thréugh
thé channe; to pool B, .At timaS the conflict betwsen ocurrent snd covnter
current through the D=B channéi ié cﬁntinuousabecause the availability of
water to pool D is retarded.by'passgge throﬁgh pooi A. Pool ¢ is somewhat
more rembte than any aﬁd.fises léss frequently. o doubt there gre mény
variations in the flow through‘chgnnels B;D, D-C, an@ aver tﬁe A-D
spiilway due to angle of approach af.tﬁe waves, their hﬁight, and the stage'
of tid'e.-.

In places,.m§st commonly close te the rock bound ends bf boulder

beaches, chink-facebted boulders may be seen. These ars boulders on certain

sides of which are closely delineated ruﬁspots a fraction the size of the
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bpulder due to recurrent, restrained sbresion @pere the boulder hes long
been caught in a creviee or between larger bouiﬁers so that it could only
moVe:recurréntky in é certain way. Wost of the.bOulderg, not so constrained,
afe flung ébout in a-randdm way and assume smooth, rounded forms.

Some of the fragments, being near the iimit of wave capacity, at the
upper or storm margin, are much less rbunded.and often show large bubble
holes, somewhat énlarged b&_eﬁching, or ﬁhey may be marked by'mofe nhmeroﬁs
sea urchin boring%. in some few insﬁances.ths two are not readily
distinguished,

Often incipient érosion is sﬁgﬁn by small'areés where the surfgge layer
of sbmewhéf glassy.selvage with its two-tb_three inch jointing has been
stripped off exposing the next layer with coarser jointing or even no
visible_jointiﬁg. Everywhere’thé erosion is subtile, etching out the
flow=~placed sﬁrucﬁure but where the waves are strong and boulders are
 larger doing so with an appropriate boldnqss of line and fo:m.

A coarse grit forming some beachgs close tolﬁhe head of.anaundu.Bay
contains an smpzing variety of inentifiablg. The following is just a sta;t;

basalt, rock glass, sections of:sea urchin spines, pieces of coral, olivine
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grains, bits of mollusca shells, olivines in basalt, ‘small cone shells,

worm~bored shells, and.so forth, 'Furthar search under & low-powered glass
.wbuld.rejaal bther.claéses qf objects as well as freskish curics. Sand or
grit is defined by the geologist as grains fhgt_are Qompératively durable
that_have been sorted for size and ﬁeight and are somswﬁat fOunded_By :
abrasion. Bub the original materiel caﬁ be nearly anything. Pebbies_cén
be.pieces of rock or mineral or'fragménts of Sheli, horn, bone, ngts, wood,
pieces df glass; metal, or any othér artificial object, just so its present
shape is somewhat modified by the ceaséless play of waves on a beach., The
material on A given beach depends on thé mﬁterial avallable and durable in
& given locality. Hawéi;'s beaches heve mostly commonly coral and shell
fragments,ﬂbasalﬁ fragmen#s come in where the'érganic debris is 1ess_availa§le
and wa?es are strong. Thére is no quartzé 50 commog_on most mainland beaches.
Nﬁtural ﬁridges §r sea arches are seen at certein places and Stages of
-tide. Isolated_focks or small islets are cffshore in certaiﬁiplaces, some
~¢an be seen to_have'moved about by waves, pthsrs are still attached to the
bedrock a#d rigé above'grosion p}atfogms forming true stacks as the geologist -

call them.
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FLORA OF HONAUNAU

By _
Amy Gresnwell
-The present flora of the fubure Hational Park at Honaunau is a far ory
from its pre-Captain Cook representatives. Today among the highér‘plants
there is scarcely an endemic or indigenous one to be found among the tangle

of exotics comprised mostly of kiawe (Prosopis sp.), klu (Acagia farnes-

jana), opiuma (Pithecel obium dulee), Lentana camara, panini (Opuntia sp.),

skoa {Leucaena glauca), uhaloa (Faltheria americana), Passiflora foetida,

and mpnkaypod-(Samﬂneé samen). All bub the last specles have hampered
survey opérations in the area. To clear the land will be slow and ex-
pensive. However on the brighter side, the only area to be kept free from

overall poisoning, cﬁtting and burning.is a very small section of Paumos

wheré an excellent stand of seedling to very old kou (ggrdia subcordata)
is situated.

Common natives,:easily_replacéd are: ilime (8ida fallax), ilieo or

hilie's (Plumbago zeylanica}, hinehina (according to Theo. Kelsey).. A1l
others hereafter listed are either very local or a single or two isolated
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plents or small herbaceous plents not showing up at the time of the survey

(rains began in late April, 1957). An isolated stand of puskals (Argemone
glavca) was washed away by the high surf of late February, 1957.

Introductions of the last cenbury cen be found at housesites. The

most outstanding of these is the tamarind (Tamerindus indicus), ki

{Cordyline terminalis) and hala (Pandanus sp.) (natives): and 2 clove-scented

basil (Ocimm gp.) and chili pepper (Capsicum frutescens var.) rarsly.found
but bearing mute witness_to 0ld homes ﬁearby;

Modern housesites have mostly remains of spécimsn plants, but have also :
‘aided in making up the following "probable" list, Fifty yearslago the.area

above the beach road was covered with pili grass (Heteropogon contortus)

which has since given way to introduced forage grasses and the above men-
tioned thicksb. These sibes are few in number bub the veriety found in
them is great.

' ihe-ﬁlants on the "probable" list grow or can grow at similar:elen_
vations at neérby villages or lava fields. Several of the cultivated

plants, usually grown &t higher elevations, could have been growm around
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houses for medicinal or religious purposes. Among these wbuld be bé.nané, '

sugarcane, ‘awa, kukui, pia and Yame ' Breadfruit end ‘taro have heen omi.t“lﬁed.

A famous grove of the former grew at a slightly higher elévatidn and about
two miles north of Honaunau end this was the main source of kukui nuts
also. Taro needs much fresh water even 'thoﬁg‘h growing_ in s0il end wes

grown at a much higher elevation. Among the native plants all but

Jaguemontia and Cuscuta, which are littorel, would grow on the flat land

up to the upper boundarjr line. Certain littoral plents such as Scaevola

frutescens, Portulaca sp, and other.- less common ones found elsewhere on
the West Hawaiil coast éré-a‘bsent in this section and hence not listed.

The lava molds at the Paumoa shoreline appear to be loulu

(Bupritchardia) and kou (M)-.

The .foildﬁvi.ng. 1ists afe as complete as dry weatﬁéi-, _- difficﬁlt térfain:
fo cover, and the writer’s 1imited k:;oﬁledge of the lower piant groups can
make them, Sﬁec_ialists in algae, mossés, and he'ps.tics will find many
species in the ocean é.nd .thé num_eroué caves; In the raeiny season, there

will probadbly bs numerous fungi and an increase in the already large lichen
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population, On the whole, the higher plant life at Honaunau todey is very

monotonous, thorny, and inbroduced.

Endemie and Indigenous Plants -- Probable and Possible

Natlve--
Erythrlna sandw1cen51s Degener-r=-rmraruca ——éwllxwlll
Canthium odoratum (Forst. ) ————— T T 7 L P
Reynoldsie sp. R Che
lyoporum sandwicense (DC ) Gray wes-mee-eeeon Waio,Aaka (10'~10, OOO')
Dodonaca sp. e e el Tt Ataliti
Santalum spe | e e 'Ilishi
Bideris sp. | e ———— ————————— Kotoko!olau
Lopochaeta sp. e m————————— -~===ullche
Buphorbia sp. e e bt €0} <o)
Tephrosia purpurea (L. JPOrs mmmm e ' Aghuhu
Ipomoea sp. 000 —s=ceecmame-- wwmmmme—mwl{0all
Ipomoea acebosaefolia, Roem & Schic=mewer—nna Hunakai
Jaquemontis sandwicensis CGrayw-—-r-rew~anmow ~~Patyu~o~Hitisks
Cuscuta sandwichiana Choigyeww== - —— Kaumea ' oe

Cultivated--
Lagenaria s1cerar1a(Mollna)Standley ------ —-~~Ipu nui
Hibiscus tiliaceus L.--—=becmen— N et -1
Broussonetia papyrifera(L. )Vent.-Q--m--n-—A~éhaukB
Muse paradisiaca Le-~e—cwve- o e welin ]ty
Piper methysticum Forstesmeweecmcomanen - YAwa
Curcumz domestica Valebiwme——crumwama —e———— -1 (01ena
Diogcorea alata L, =mw—sccmcnmcncnne. i -wna{hi
Tacea leontopetaloides(l.)0.Ktzemmmm-ucmun ~-Pia
Saccharum officinarum Le-=crewcweccnnmmncaneKo

Aleurites moluccana(L.)Willdeesmucaa- “mmewwwsKukui

Incomplete List of Endemic and Indigenous Plants Found-1957

Ferns--
Psilotum nudum (L.)Grisb. e-mmeme-nmwnmeeen<Hulumoa, Moa
Polypodium phymatodes Le eweceomaws e ——— Lava'e
Pteris sp. :
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Monocotyledong--
Pandenus odoratissimus Lefewmeem= --—--—~~—--—Puha1a, Hala
Heteropogon contortus{l.)Beauve=mwrwmscamumns Pili
“mmm e Hina hina
S Ahu'awa
Pritchardia sp. s e o ——— ot o e e Loulu
Cocos nucifera L, mwwmr-scessesnscomecaceem-=f{iy hiwa ~ green -
o e e e e Niu lelo - deep yellow
COrdyllne termznalzs(L VKU L R s Ki
Dicotyledong--
Peperomia $pe =cr—swmcmmmcncnemn oo mme—eeees A1 'alawa inul
Argemene glauca Hubt, =--we- —emmmeemmesammeesPuakals
Capparis sandwichiana DO cmcrmmmvacercvnacmean Pilo, Puapilo
Sida fallax Walpe w=swe=wsecmeccwscmmanmeee=t T1508
Thespesia popunes(L.)Sols ~esrmsmmme- e e m = iif3 10
Plumbago zeylanica L, mwcwccemeccmoccmaeanan Ilieo
Ipomoes batatag(L)Poir ~—wrerereccwmmmeean e la
Ipomoca pes-caprae(Ll.)Sweet m—rwewmacaeue -w=Pohuchue
Ipomoea Bp. m—w=m—src—mmr s - - <3
Cordis, subcordata Lame -—w-- - i e e e F O}
Morinde citrifolis L. =-wecescevmma= i e on L
Plectranthus austiralis, R.Br, =ceseewsewmee-afila'alawsini

¥ Pilikei ~-no flowers. Hunakai grows along the coast north of anaunau.-
Pilikei found in woods and damp places nearby.
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LIST OF PLANTS SUGGESTED FOR HONAUNAU AREA
By
Yarie C, Neal

All netive except 'thoé;_e indicated by .:;.; N

heanmg of symbols preceding names~

s Introduced by natives prehlstormally, accordmg to Hillebrand
: and others.
G, Na't;we plents found in 1957 by Anmy Greenwell.

Es " possibly present (M " ).

-y M " found on sand dunes,Kailua, Ha.wai:., 6/5'? by L.W Bryan.
Ky Mrs. Puku:!.- Will grow midway, between beach and mauka.

I_;. . H] ] meuka .

P, o " " " near beach.

Py, " T - Some varieties will grow.

Pe, " " Will grow with care,

¥, Plants checked as to possibility, in literature and by actual
: herbar:.un specimens, by Marie C. Neal.
Hbd Hlllebra.nd's Plora of H.I.

Soientific Name - Native Name | o Family - Remarks
N Parmelia =~ = Unahi | | Lichen” . On rocks.
G Psilotum nudum loa. | . peilotum
P¢ Asplenium nidus 'Ekaha o Pern Possible in
L : tree crotches
uy Doryopteris decora f@.ﬁanawahua?} ” | Fern - On lava, Kena
= | . & Xau {Hbd) -
PNG 4 Polypodium phymatodes Laua'e | Pern  On lava, Kona
' ‘ ' . & Kau {(Hbd)
U] .Sadleria-_cyatheoides "Ama'u - Fern ' Possible. Al%L.
| - 100 ft.
PN Sphenomeris. chusent Palats Fern ' Possible. Grows
: : ' in low, dry
places.
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Scientific Name

Native Name

G Pandanus odorstissimus Hala

fﬁenchruS-hillebrandianus

PG Heteropogon contortus

PN Oplismenus hirtellus

P+ Sacoharun officinarum

MY Cladium engustifolium
MN Cledium meyenii

PN Cyperus brevifolius

FN Cyperus javanicus

Cyperus laevigetus
Ga;Cocos.nucifara

PN Pritcnardia affinis
ver. rhopalocarpa

Pe» Alocasia macrorrhiza
Pv;,Colocﬁéia esculenta
?G*;Cordyline terminalis
Py Tecca leéntopeta}oi&es
Py Dioscarea alata

PN Dioscorea bulbifers
P,Dioscorea pentaphylla

Pocy Musa sapientum

tUmeYalu,
mautu kuku

Pili

Honohono
Inadkai

Ko

1ok
tAhanin

Kilitotopu

Ehu'awa

Halkaloa
Fia

Loulu

'Ape
Kalo
Xi

Pia
Hoi_

Pit'a

Mai's
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Family
Pandanus

Grass

Grass

Grass

- Grass

Sedge
Sedge

Sedge

Sedge

Sedge
Paln
Palm

Taro

Taro

Lily
Taccos

" Yam

Yam
Yam_'

Banans

Remarks

Undesirable burgrass |

Host tropics

1

Perhaps too low and

ary

Perhaps too low and

dry

"~ All tropies

- At Kalapana, needs

some water.

Needs mershy places

Napoopoo, act.

J«F.Rock

In woods only?



Scientific Name . Netive Name Fanily Remarks

Pes Curouma domestica  'Olena Ginger

Pe % ¢ Ginglber zerumbet  'Awapuhi Ginger

PN Peperomia leptostachya ‘'Ala'alawainui Pepper. On ae, Napoopoo
Pe# Piper methysticun 'Awe Pepper Too dry?

P Ar‘coclarpus incisus Ulu Fig
| Pell » g Broussonetia Wauke Fig Grows at Kealakekua

papyrifera :
MN Nereudia ovata Malalos Nettle On hot, dry lava,
: ' o also rain forests.
Alt. too high
¥ g- Santalum ellipticum  'Iliahi ~ Sandal. At Keilus, Napoopoo
(Littoral var.) wood
NP Chenopodium oahuense tAhsahea Spinach Alt, 10-8,250 ft,
o Napoopoo '
? Nototrichium sandwicense Kulu'i Amaranth  Alt. 45-2,500 ft.
= Boerhavia diffusa Alena Four-
ofelock

. MN Phybolacca brachystachys Popolo=kumau Pokeweed Alt. 50-6,000 ft.

- Sesuvium portulacastrum *Akulikuii Carpet-weed
PN Portulaca hawaiiensis " Purslane Many by beach, _ ‘
. South Pt. |
PN Portulaca lutes | : " Purslane
=~ Portulaca oleracea 1Aknlikuli Purslaﬁe
kula
¢ Argemone alba ' ~ Puakala Poppy
var, glauca
G - Capperis sandwichiane Puapilo, Caper Common Honsunau,
- Maiepilo ) vicinity
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Scientific Nome

b1 Piﬁtosporum hosmeri
var. longifolia

PN Osteomeles .
anthyllidifolis

PN Caesalpinia bondue

PN Caesalpinis crista
MN Cenavalis galeata

N Cassia gaudichaudii

P g+ Brythrina
sandwicensis

PN Mueuna gigantea

?/ Sesbania tomentosa

PN Tephrosia purpurea
PN Vigna marina

P¥ Tribulus cistoides
K+ Aleurites moluccana

MY Antidesma pulvinatum

PN Euphorbia degeneri

PN g~ Dodonzea viscosa

Native Name

Hotlawa

1Ulel

Kekalsioa

Kekalaion
TAvrikiwiki

Kolomona

- Wildwili -

Katelele

"Ohai

'Auhuhu,
fauhola

Nonea

. Nohu
Kuloui
Home, ha's

1Akoko

'A7g1i'i
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Family Romariks

Pittosporum Xapua, Kona.

Alt, 200 high ¢

Rose €.%+, near shore, '
Pune.

Been The rarsr sps, no
stipules, seed yel,.-
grays Possible loc.

Bean Possible loc.? + stipul
seed gray. Kiilae

Bean Grows at Kealakekua.
(¥.Carlson)

Bean Formerly grew near sea.

Bean

EBean Woods & shore?, Puns,

Kau.

Bean Possible

Bean All H.I. near coast

Boan Near Beach, Nat.&

nany tropics.
‘Tribulus  In N. Pacific (Hbd)

Spurge May be native (Hbd)

Spurge Kapua, Kona. But alt,
too high :

Spurge Near shors,

Soapberry Recorded at altg,

700:5%.



Sciéntific Name

PN Colubrina asiatiea

MY Colubrina
oppositifolia

iﬂ? Gossypium,tbmentOSum-

P g+~ = Hibisous
tiliaceus

PG Sida fallax (wild
forms)

P* Thespesia populnea

P+ Calophyllum
inophyllum

FN Wikstroemia uwva-ursi
¥ «Bugenis melaccensis

MN Mebrosideros collina
polymorpha

- Native Hame

'Anapanapa

Kauila

Hao, huluhuln

" Han

'Ilima

Milo

Kemani
'Akia? 

'Ohifa tai

tOhita lehua

Mg Rayﬁoldsia sandwicensis Ohe

PG Plumbage zeylanica

M Dioépyros ferrsa var.

pubescens

Tliete

Lama

P g Cuscuta sandwichieva (FKaunaloa

{
(

" kahakai

"o lei
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Family

Buckthorn

Buclkthorn

- Hibiscus

Hibiscus

"Hihiscus

Hibiscus

Mengosteen

Akia

Myrtle

Vyrtle

Panax
Leadwort
Ebony

D}{Orning-
glory

Remarks

Near shore.

Alt, too high.

Nons in herb, from
Hawaii, but from =
4 other islands.
Frobably not on
Hawaii.”

"Puna, near the
coast” {Hbd)

Near shore not
possible; too dry,
Honaunaw alt. too
low,

Formely on Kau
cliffs near sea.

Grows -on. lava Keeil

Kona., Kau, Hilo,



Scientific Heme

G ¥ Ipomoea batatas

PN Ipomose cairica
PN Ipomoss congesta

PG + Ipomoca pes-caprae
PN Ipomoea tuboides

PN Jacquemoniia
sandwicensis

PN Stictocardiae
campanulata

G+ Cordia dgbcordata

- Heliobropium enomelum
var. ergenteum:

Native Name

1Tala

Kowali ‘tai
Kowali fown

Pohuehue
Kowali

Pa'ly~0-
Hiti-akn

Pilikai

Eou

Hinshing

Family

Horning~-glory

Horning-glory

Morning~glory

Morning-glory

bening-glory

Horning-glory

Horning-glory

Heliotrope

Héliotrope

« Heliotropium curassavicum UNena, kipukai Heliotrope

PN Vitex trifolia wvar,
simplicifolia

PN Lycium sandwicense

KN Solanum.nodiflorﬁm

PY g« liyoporum
sandwicense

PN Plantago princeps
Tar. iaxifolia

P g Canthium odorabum

F G Morinda citrifolia

Pechinahina _'Verbena
thetan. Tomato
('Chelo kai ‘
Popolo Tomato
Naio Naio
Laukahi Plantain
_ Alshete Coffee
Noni Coffee
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Remarks

Herbm. spm. from
near Honauneun

Berbm, spm. from
near Honaunau

South Ptg

Vine on rocks

Herbm. spme. from
near Honaunau

Grows Kailua and
Nerth on beach

Probably at
Honaunay

Hative ace, to Hbd.

Grows Littoral at
liilolii, S. Kona
from nsar beach
to 9,500 ft.

Hedr shore on Hawaii
(Hbd.)



Seientific Neme ngiye Hame

P gs Lagenaria siceraria Ipu

PN Bidens skottsbergii Ko'oko'olau
var. conglutinata

. PN Gnaphalium sandwicensium 'Enalena

PN Lipochaete integrifolia Nehe

Family

Gourd

Daisy

Daisy

Daisy

Remarks

Low &lt,, Pahoa, Puna.
Perhaps Honaunau.
Various sp. low, lava
countyy in W. and S,
Kona.

Alts, 15-10,000 £t.

South Ft., .common,
Ancther sp. in Xona

Lims {algae) and other low forms of.plant life: lichens (see Parmelia),

hepatics, mosses, fungi, may be the same as in prehistoric times. Ordinarily,

these forms of plant 1ife are not adapted to planting or transplanting.
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INSECTS OF HONAUNAU
By
Apmy Sushiro

Introduction

Except for an occasional kou tree (Cordia subcordata) s & coupls of

Pritchardia palms, and coconut trees, .li'ttle remaing of the netive
vegetation that once must have covered the Honaunau park area. The des-
truction gf the forest was speeded by the introduction of domesticated
animals which d@stroyed the undergromh and the'subsequent im:ésion of
introduced grasses and other plants which prevented the regrowth of the
native plants, With the disappearance .'of- the native plants went along many
of the endemic insects ‘that were associated with them.r .A few of these
inse&s might have been able to adept themselves to changing énviromnents

. and new host plants if it had not been for the introduction of various
predaceous and .parasitic insects. One species in particular, the abundant

end widéspree.d_ant Pheidole megacephala, has cavsed the destruction of
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countless species qf.enﬁemic insects. Eerly entomologists observed that as
Pﬁeidole invaded an area, the native iﬁsects, sspecially the beetles,:diaQ
appeared before it.

At the présent time, the insect fauna of the Honaunau park sres consigt;,
in the main, of common lowland species, either immigrants ﬁhich have come in
accidentally since the arrival of man in various ways such as'o; imporfed
plants or with cargo, or purposely infroduced species, b?ought in‘for'ﬂork
in biological coﬁtrdl.~ A smaller percentage consists of the netive
specieg~-either thoée that are considered endémi& and found ndwhefé elée but
in the Hawgi..ian Islands, and 'b.hosaa which are indipenous, Schies found.' in
Hewaii and some other part of tﬁé world as well but which got here.ﬁndér

their own power before the advent of man.

Sumnery of Ingect Fauna
Although Kona, &5 a whole, has been collected in gquite extensively,
insect rescords are rélativély few for the Honaunau park area. Of a total .

of 609 species recorded for the entire district, only 150 species have been
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pollecfed in the'park aree, and of these, 72 are considered naﬁive to the
islands.

Chilopoda: Only one gentipgée has been recorded from anaungup—the
familiar?-large brbwn species which is often found undar_stones or in dark,
demp places.

© Other arthropqu:_ Ko millipeds, pseudqscorpiéns, mites,.or scorpions
hgve been réported froﬁ thé_area. T£Ough 28 sPeciés of spiders are found in
Koney none have beep recorded so far from Honaunau.

Orthopbera: Five species of cdckroaches'ara found in the park ares.

- Periplonete smericana and P. sustralasise are two large household pests,

eitremely common all over the islands. Weosbylopygza rhombifblia, first

recorded from Hawaii in 1882 is a large flightless species; enother,

Allacta similis, is an Immigrant from Austrelia, though it was esrlier

oonsidered endemic te Hawaii, The fifth species, a_prettiiy marked small

insect, is a garden roach and seldom found in the house. One grasshopper

and two cricket species collected at Kealskekua are endemic. As they are
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flightless and arboreal, usually atbached to a specific host plant, it is
unusual to find them collected so far from their usugl.habitat and in such

deéideély unfavorable surroundings.

Igoptersa: The very destrucfiva drywood termite, Cryptotermes brevis,

and the lowland tree termite, Kalotermes immigrans, are found in Kealakekua.

Both £ave been known iﬁ the isléndssfor over three §uaftars of a.ceﬁtury.

Dermaptera: Pour species of earwigs are reported from Honaunau and
Kealakekus. Al; are immiéramts and becﬁﬁse of their carnivn?ous habits are
usually oonsidered as beneficial.

Epbiidina: The little silkbspinning embiid has also been reported from
the park and it is cqmﬁunfin thé dfier iowlands. It_ié smell, dark and
geldom seen and of 1o economic importance.

Hemiptera~Hoteroptera: Surprisingly enough, éll-df the ten speéies of
. 1éafhoppers collécted ip the park area are endemic. Though no elevations

are given on the specimens exemined, they were collected on native plants

such ag Straussis, Myoporum, and iaba, and must have been'found ih the lower

forests back of'Hohaunau. The two species of apﬁids.are immigrants, alﬁhough
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one wes collected on young kos leaves.

- Five of the seven.species of ﬁrue bugs are endemic, They ineclude
members_of fhé ﬁysius-Neseis group which; though largely anﬁemic,.show re-
markable tolerance to the presence of the ubiguitous Pheidole ant, and are
able to build'ﬁp ;argé populations in lowland areas. They aléo show a
'mﬁ:keé faeility for édapting themselves to changing food plants, many of

them living and breeding on introduced weeds as well as their original

_'native hgsts. Hﬁloba#es sericeus, the endemic water strider;_has been
collected at sea far :rom land, 'TThoggh 1i£tle is known of its life
histofy or‘habits; it is thought that the entire 1life cycle is spent on the
weter, eggs being }éid on drifting pieces of seaweed or.éther floﬁting

objects. They are seldom seen except after a strong Kona storm when they

ére driven on-sho}a in numbers. Zelus renardii, the large assassin bug,

is common in the lowlands where it is a voracious feeder on other insects.
Néuroptera: Both species of green lace-wing flies found at Kealekekua

are sndemice. ThOpgh usvally found et higher altitudes, they occasionally

are found in the lowlands, feeding on a variety of small insects,
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Odongta: One spéciés of aragonfiy, the cosmopolitan green darner, was
caught at ch#ﬁnau, bﬁt fhe ofﬂer'eammcn lowland species are stro#g fliers
and unéoubtedly_prgsenﬁ. 041y o#e species of fhﬁ meny native 1ittle:

- damselflies of the genus Megalagrion has been collected at'anaunau; fhis
gpecieé is common and often found from sea'ievel_to'the native forest,
breeding in étreamsfand.forest pools. |

‘Coleoptera: Except for an'éndemic species of wood borer, Xyletobius
t;mberlakei, gnd a ladybeetle of doubtful endemicity,_all 23 speqies of
beetles froﬁ the park area are imﬁigrantsf the nativg épécies having_'
vaniéhed'with their host plants. The Pheidole aﬁt, too, may have been a..
contributing facto? in their disappearance,_bearing.out thé statement that
the nativé bgetles vanish as Phgi@ole takes over, leaving the fiéld to the
.iﬁmigrant specieé_whiéh seem to be unaffected by it.. Tge beaties collectéd |
in the park area are, for the most part, pests which db.much.damage to

‘food crops such as swoet potatoes, eggplants, boans, and potatoes. Others

bore in dead wood, while the scarab, Aphodius lividus, feeds and breeds in

menure,
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Lepidopterss Of the butterflies, only the immigrant bean butterfly,.

Laﬁpides boeticus, has been collected ét praunau, but undoubtedly, same:of
the seven other species _‘caken in ¥ona can be i‘ou_nd there. They are mostly
‘all] sfrong fliers, and commort on piants found throughéut the region.
Twenty species of moths are ?ééorded; of tﬁese, il afe native, lost of
them were collected about the 1,200«fo0% levei, presumably past the

elevation where Pheidole and other predators are most effective. Of the

inmigrant species, Hymenia recurvalis is the common beet webworm of the
mainland; a'comparatively late arrival is the giant blécklwitch moth,

Erebus odora, which was first observed in the éarly.1950‘s,'and feeds on’

monkeypod foliage.
Diptera: The flies found in the park are immigrants for the most

part. The eraneflies, however, have four native species out of five re-

presented in the Honmauwnau coilection; one, Limnnia.perkinsi, is an
indigenous species also found in Samoa and Tahiti, Both species of day
mosquito are represented; they are widély distributed in the tropics and

' subtropics. Aedes segypti is the yellowfever mosquito, and both are
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carriers of deﬁgue-fevef, The night mosquito, Culex, has not yet been
" oollected from Koma, though undoubtedly present as it is the commonest
species in the lowlaends,

Hymbnopteraz Native bees are represented by species from the genera

Odynerus, Nesoprosopis, and Xenobrabro. Unlike most native iﬁsects, these

genera-gre.fréqpsntly foun@ in the lowlands-fﬂeséprqsopis, in §artieﬁ}ar,
may be foﬁnd in hot, dry, coastal regions, often.forming Burrows in th@
gfound or in dry twigs and hoilow branches, and;vigifing immigrant plants
for pollen. . Speciés of Odynerus'ﬁre alsd found in yaryiﬁg situétionsa_ |
Ihey are gli-gaterpillar hupters,_attacking vafious introduced sgééies.
They show an uﬁusual_adaptation_t§ locally chagging conditioné, nﬁi only
shiftigg from native to inbtroduced plants f;r poilen.ahdlhoﬁey, butialso
fron catérpillars.of native.speciaé to those of varioﬁs foréign verieties.
On tha coﬁst ané lowlands, large ooionies dfﬁen oécur, for some reéson

undisturbed by Pheidole ents.

Echthremorpha fuscator, a very ¢ommon and comspicuous caterpillar wasp,

was one of the very first insects o be collected and described from the:
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Hewaiian Islapdsg Though no record was képt bf the collector, it mey have
beeﬁ o&tained by David Nelson, the botanist with.Captain Cook's Third
Expedition who §ollected cﬁ Hawaiio It was stgdied and described by
Fabricius | in 1793,

The greater number of Hymshoptera found in the.park.are ;mmigrants, mﬁny
of:thsm purposely ihtrqduced for biologiocal gontrol Wo:k; Brachymeria
obscuraﬁa was introduced from Jgpan in 1895 as a general parasite of
lepidopterous larvee. Both speciég of Amblvteles wefe introduced from
California to préy on armyworms and cutworms, The little coclkroach wﬁsp.

Evania serices, was desoribed from Oshu in 1883, but is also known in

 Australia. It is common.afound houses, searchihg £or egg cages of
cockroaches ?o pérasitize. Only two of the five species of ants recorded
From Kona have.been-foun& in the park area; one, the #bundant Pheidﬁle
ant, fhe other a blackish.ant which is kgown locally as the “crazy #nzﬁ
because of its rapid, erratic,land séemingly meaningless movements.
'Widei& distributed in the islands, it comes from the Indo-ma;éyan and

neotropical regions.
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The most abundent bee in the Honeunau ares as well as 1n all the

islends is the.familiar honey bee, Apis:méllifera; The firet bees were

introdqced from Californis in 185% and soon spread throughout the islands.
.Tﬁe foilowing checklist of ingects and related a?thropods includes aii
species which have been repofted to occgr Wiﬁhin_the limits of the.Honaun#u
park area, which, for the purposes of this report, includes localities along
the Kona cpas# from Kealakekﬁa Bay to Kiilaé Bay,;and maukﬁ, to ﬁheléﬁef
boundaries of the Honaumau perk area at an.elevatiﬁn of about 2,500',
Records are taken fgom date on specimensfin the cq}lectioﬁs of Bishop :
Museum apd of the Experiment'sﬁation of the Hawaiign_Sugar Pianters'
AéSociation; as well as from the Mﬁsgum catalogs ﬁh}ch lisf refe:ences fo:
al} insects.described'or'repoftad'from the ng;iian Islands. An #stari$k 
before the species mame indicafes — it is natiyéltglﬁhe Hawaiian Islands.
cE:cLOPOD}. ('bentipedes)

anicopidae '

Seolopendra subspinipes Leach . Kona; City of Refuge, under stones
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HEXAPODA (Insecﬁs)

| ORTHOPTERA.
Blattidae (Cockroaches)

Allacte similis (Saussure) . Kona: Kealakekus; immigrent from

' ‘ ' : Australia
Buthyrrhapha pacifica (Coquebert) Kona: Honaunauw; first recorded in 1882
.Neostyiopyga rhombifolia {Stol) Kona: Honaunau; Indomalayan, now

: ' tropicopolitan
Periplaneta americana {Linnaeus) Kona, widely distributed and abundent.

Periplaneta australasise (Fabricius) Koma, widely distribubed end sbundant

Tettigoniidee (Long-horned grasshoppers)

+Banza nitida {Brunner) Kone.: Kealakekua

Gryllidae (Crickets)

3 Paratrigonidium gracile Perkins Kona: Keamlakekua, beneath bark of trees
«Paratrigonidium varians Perkins  Kona: Kealakekus
Metioche vittaticollis Stal Kona: Honaunau, in grass and low ve~
: getation

' DERMAPTERA (Eerwigs)

Anisclabis eteronoma Borelli , Kona: Honaunau
Cholisoches morio Fabricius Kona: Honaunau
Euborellia annulipes {Lucas) Kona : Honaunau

Labia pilicornis (Motschulsky) Kona: Kealakekua

ISOPTERA (Termites)
Kelotermitidae '

Cryptotermes brevis (Walker) - Kona: Kealakekua, there before 1869.
{drywoed termite)
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Kalotermes immigrans Snyder Kona s
{ lowland tree termn.te)
EMBIIDINA
Oligatoma saundersi (Westwood) Kona.
ROMOPTERA

Cicadellidae (Leafhoppers)

. Balolutha voleanicola Kirkaldy Kona

x Nesophrosyne eburneola OSBOrn Kone :

« Nesophrosyne insularis Kirkaldy Kone :
Cixiidee |

rOlie.rﬁs hevahevs Kirkeldy | ~Kona:
Delphacidee (Leafhoppers)

*Aloha myopormola K:eraldy Kona s
' -rKel:.s:.a paludumn K:,rkaldy ~ Kona:

#Le:n.alche. lehuae hawaiz.ensis Muir Kona s

+Nesosydne rubescens pele Kirkaldy * Kona:

#Nesosydne umbratica Xirkaldy | -Kona ¢

*.Ne'sothog nmaculata (lMuir) Kona:
Aphididae (Plant lice)

Amphorophora sonchi (Oestlund) Kona:

Toxopters aurantu (Boyer de Fons.) Xona:

(Black citrus aphis)

Kealakekua mowm in islands
: sinece 1889.

Milolii ( near Honaumau)

Honaunau; Kealakelkua; uswally
on Bragrostis
Keala’zekua, on strauss:.a

Kealakekua, on Glermontia ooerulee

Hockene

Kealakekua, ex Myoporum
“senavicensis

Honaunau

Kealakekua, ex Acacia koa

Kéal&l;elkua,. ex g_g_g.g_i_.g._ _I__c_g_g

Kealﬁkekua . éx _(;_]._e_r_:_l}ghtia _

cosruisg
Hookensa, ex Maba sandwicensis

region around Holualea, on
Sonchus oleraceus leaves

Keokea, at forest edge, on
young ohis leaves., Widespread,
long knowm in islands.



EETEROPTERA (True bugs)
Lygaeidae (Plant bugs)
+Nesels nitidus pipturi Usinger | Kona Kealakekua, in forest

»#Nysius berrestris Usinger  Kona: Honaunau, usually on plgWeed
. ' many other hosts

a#Oechalia virgula Van Duzee Kona: Kealakekua, on Piptufus albidus
Reduviidae
Zelus renardii (Kolenati) "~ Kona: Honeunau; & common, widespread
' (Assa51n bug)_ _ predaceous insect

'_ﬁabidaé (Damsel bugs)

Nabis cépsiformis Germar Kona: Napoopoa, on various truck and
' K - garden crops; common and wide-

spread
Miridae (Leaf bugs)
«+Sulamite lunalilo Kirksldy ‘Kona: Kealakekua, on Freycinetia
g arborea
Gerridae (Wﬁtef{gtriders)

+Halobates sericeus Eschscholﬁz' Kona, waters off Honaunau

NEUROPTZRA (Lacewing flies)

Chrysopidee (Green lacewings)

%Anomalochrysa meclachlani B Kona : Kealakekua; on Myoporum' .

Blackburn ' . gendwicensig
.fﬂnomalochrysa-princeps_ Kona: Kealakekua, beating fern leaves

: Perlking : '
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ODOMATA
" Anisoptera (Dragonflies)

~Aeghnidae

. Anex junius (Drury) (Common green  Kona: Honawnau; & widespread, strong
‘darner) - flier, Probably in islends for
several hundred years as a natural
immigrant. :

Zygopbera (Damsel flies)
 Coenagriidae

»Megalagrion nigrohamatum : Kona : Honaunau
nigrolineatum {Perkins) :

COLEOPTERA {Beetles)
Oedemeridae B

Séssinia'livida Febricius . Kona: Honaunau, breeding in old wood

Elateridae (Click beetles)

Melaﬁoxanthus.melanocephalﬁs - Kona: Kealakekua
’ Thunberg

Nitidulidae (Souring beetles)

Carpophilus maculatus Murrey Kona: Napoopoo
Anobiidae
 =Xyletobius timberlakei Perkins _Kona: Kealakekua, on Clermontia and

Byronia

Bostrichidae (Powderpost beetles) -

Xylopsocus castanopﬁera_(Fairmaire) Kona: Kealakekua
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Coccinellidae (lady beetles)

Curinus cceruieus Mulsant | Kona: Kealakekua -

Hyperaspis jocosa (Mulsént) _ Konaﬁ,Hopaunau
wScymus ocellatus Sharp . Xona: Honauma

.Scymnus uncinatu$ Sicard Kons., genéral region around Holualoa,

probably predatory on Pseudococcus

Cerambycidae (Long~horned beotles)

Coresium simplex (Gyllenhal) - Kona: Honaunau, in dead brénehe#
Cyliene crinicornié Chgvrolet Kona: Kealakekus, widesprea&_algérobﬁ
Legocheirus obsoletus Thoms. Kona: Kealekekua 'beéfle
Prosoplus bankii (Fabricius) ~ Kona: Napoopoo; Kealakekua

Chrysomelidae {Leaf beetles)

Lema trilineafa caiifornica Kona: Honaunau on eggplant, potato,'

Schaeffer (Striped potato beetle) and other solanums
Cetotoms SOabripennis Guerin Kona : Hookena, released May 1954

(Lantans leaf miner)

Bruchidae {Pea and bean weevils)
Bruéhus prosopis Leconte Kona: Honaunau

Bruchus pruininus Horn Kona.: Napoapoo, widely distributed
= in islands, infesting legume seeds

Bruchus sallei Sharp ' Kona: Kawaihae to Napoopoo in green
3 and ripe algaroba pods
Caryocborus gonagras Fabricius . Kona : Na.poopoo; originaily_ffom
' India, first observed in islands

about 1908

65



Cureulionidae (Weevils)

Cylas formicarius elegantulus
(Sunmers) (Sweet-potato weevil)

Dryophthorus species

Scolytidae (Bark beetles)
Bypothenemus eruditus Westwood
Poecilips persicae { Hopkins )

Xyleborus confusus Eichhorn

Scarabaeidae (Dung beetles)

Aphodius lividus 0livier

Kona: Napoopoo; serious pest of sweet
potatoss and other Convolvulaceae

Kona: Honzunau

Eona: Napoopoo
Kona: Keopu, ex avocado

Kona: Kaswaloa

Kona: Eonaunau; Kealakekua; breeding
in manure -

LEPTDOPTERA

Rhopalocera (Bubterflies)

Lycaenidae (Blues)

Lampides boetica {Linnaeus)
(Bean butterfly)

Eona: Honaunau

Heterocera (Moths)

Tortricidae

*Cryptophlebia illepida fulva
Walsingham -

Crocidosema plebeiana Zeller

*Tortrix chlorocalla Walsingham

Kona: Kaawaloa, 1500

Kona: Kaawalosa, 15007

Kdﬁa: Kaawaloa, 15007 .



Carposinidae

#Heterocrossa dispar Walsingham

kHeterocrossa solutella Walsingham

Cosmopterygidae
#Batrachedra microstigma
Walsingham
Gelechiidae

Stoberhinus testaceus Bubler

Byponomeutidae
v Hyposmocoma domicolens (Butler)

>k Hyposmogoma iongitudinaiis.
Walsingham

s Hyposmocoma vermiculata
Walsinghem

#Prays fulvocanellus Walsingham

Pyraustidae

Hymenisa recurvalis (Fabricius)
(Beet webworm) -

> Phlyctaenia argoscelis (Meyrick)

-¥Scoparia siderina Meyrick

Tineidae
¥ Breunetis minuscula Walsiﬁgham
¥.Opogona aurisquamosa {Butler)
Setomorphe rutells quler

Tinea fuscipunctella Haworth

Kona: Kaawaloa, 1500'-2000!

Kona: Kasawaloa, 2000!-3000*

Kona :

Kona ¢

" Kona.:

~Kona:

Kona:

Kona:

Kona:

.Kona:

Kona : Honaunanu

Kona:

Kong:

Kona:

Kaawaloa,

Ragwalosa

Keawaloa,

Kaawaloa,
Kaawaloa,

Kaawaloa,

Honaunau,

Honammau

Kaawaloa,
Kasawe.loa,

Kaawalosa,

Kona : Kaaweloa,

above 2000

1500"

about 2000!
about 2000?

about 2000!

in bheets and spinach

to 2000°
to 2000!
15001

1500t



Geometridae

»Bucymatoge monticolans (Butler)

Noctuidae

Erebus odora (Linneeus) (Black
witch)

Kona:

Kona:

DIFTERA {Flies)

Tipulidae.(Crane flies)

¥Erioptera (Teimicra) lateralis
(Grimshaw)

Erioptera (Trimicra) pilipes
Fabricius

wLimonia (Dicranomyia) hawsijiensis
: {Grimshaw)

*Limonia {Dicranomyia) kavaiensis
- {Grimshaw)

#Limonie (Limonia) perkinsi.
' {Grimshaw)
Culicidae (Mosgquitoes)
Aedes aegypti {Limmaeus)

Aedes albopictus Skuse

Ceratopogonidae

#Dasyhelea calvescens Macfis

Sciaridae

*Sciara molokaiensis (Grimshaw)

Kona:
Eone.:
Yona

Kona «

Kona:

Kona:

Konsz

Kona 3

" Kona.:

Homaumauw

Honsunau, larves in Cagsia

© nodosa

anaunaﬁ

angunau; Kaawalos, 1500"
Honaunau Kéalakekuaf_
Kealakekus

Kealakekua

Kealakelkua

Kiilae Bay
Kiilae Bay; Honaunau on rocks

Honauwnau



Dorilaeidae

% Dorilas obscuratus Hardy

_ Syrphidae {Hover flies)
Tubifers arvorum (Pebricius)

Volucelle (Ornidia) obesa

(Fabricius)

Lawraniidas

Homoneura unguiculéta (Kertesz)

Canacidae

Canaceoides nudata (Cresson)

Sphaeroceridae

xLimosine (Opacifrons) aequalis
(Grimshaw)

Ctitidee

Buxesta ammonae (Fabricius)

Piophilidae

‘Piophila casei Limnmeus {Cheese
skipper)

Doliéhopodidaé

Seiapus pachygyna Macquart
Ephydridae
‘Lytogaster gravida (Losw)

Chloropidas

Cadrema pallids (Loew)

Kona: Kealakekus, on Clermontia

Kone : Napoopoo

Kone. : Kiilae'Bay.

. Kona: Honaunau
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Kona : Kiilae Bay

.Kona: Paushi 8 miles E. of Captain

Cook }

Kona: Honaunau

Kona: Keokea, widespread pest of
stored cheeses

Xona: Napoopoo

Kona : Pauahi .

Kona: Honaunauy



Calliphoridae (Blowflies)

Chrysomyia rufifacies (Macquart)
(Sheep maggot fly)

Chrysomyia vomitoria (Linnaeus)

Kona: Honaupau; first reported from

islands in 1918.

Kona: Keokea

HYMENOPTERA (Bees, wasps, ants)

Braconidae

*Chelonus blackburni Cameron

vApanteles trifasciatus Muesbeck

*Heterospilus prosopidis Bridwell

I¢hnsumonidae -
Amblyteles knebelei_(Sﬁezej) :

Amblyteles purpurifgnnis )
. resson

Echthroﬁorpha fuseator {Faebricius)

Zuletopygus flavo-orbitalis.
. (Cameron})

Eulophidae

»Burksia viridimaculata Fullaway

Encyrtidae
¥ Adelencyrtus odonaspidis Fullaway
dAnagyrus swezeyl Timberlske

_ 9aéalolelaps'qoe:uleus Timberleke

#Coelopencyrtus swezéyi Timberlake

Encyrtus barbatus Timberlake
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Eona: Honauneu, in coffee field,
perasitic on moth larvae, particularly
the potato stem borer

Kona: Wapoopoo

Kona: Honaunau

Kona: Keglkea

Kona: Kebkea

Kons : Kiilae Bay

Kone : Napoopoo, bred ex Plutella
larvae

Kona: Honaunau

Kona: Honaunanu
Kong.: Honaunau
Xona : Kealakekus, on naio

Kona: Kealakekua, bred from Odynerus
' nigripennis

Kona: Napoopoo



- Encyrtus infelix (Embleton) Kona: Napoogoo

Burytomidae
Y Burytoma tephritidis Fullaway ¥Kona: Kealakekua
Chalcidas
Brachymeria obscurats (Walker) Kone: Kiilae Bay; in coffee fields

Brachymeria polynesialis (Cameron) Kona: Honaunau

#Dirhinus giffardii Silvestri Kona: Honeunau
Stomatoceras pertorvum Girault Kona: Honaunau
Fijitidag
Bucoila impatiens Say _ Kona:.ﬂbnaunau, parasite of sércophagids

Evaniidae (Ensign flies)
Evania appendigaste¥.(LinnaeuS) Kona: Kiilae Bay; Honaumau
(Cockroach parnsite)
Bethylidae

#Sclerodermus muiri Bridwell Kona, above Kealakekus, in Straussi
' & wood

Formicidae (Ants)

Paratrechina longicornis latreille Kona: Keokea; tropicopolitan, es-

(Crazy ant) ' pecially in Indo-Malaya and the
: Neotropics .
Pheidols megacephala (Fabricius) Kona: Honaunau, and common in lowlands
(Common black ant) : of all the islands; first observed

 about 1860; extremely prolific
nuisance and pest

Vespidae (Wasps)

FOdynerus cooki Perkins Kona::Kealakekua, c¢lose to monument
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* Odynerus hetéréchromus Perkins
‘~Odynerus mesospilus Perkins
*0dynerus molokaiensis Perkins

#0dynerus obscure-punctatus
el ~ (Perkins)

30dynerus nigripenhi$ (Hblmgren)

::‘:Odyne’i'us soc,ia.‘b_ilis Perkins

Neéodynerus rudolphi (Dalla Torre) -

Polistes hebracus Fabricius

Sphecidae
+Xenocrabro hawaiiensis Perkins

Xenocrabro _pol}ﬁes ialis '(G""a;nerbh) '

Colletidae
~Nesoprosopis anthracina {Perkins)
+Nesoprosopis obscurata Perking

+ Nesoprosopis rubrocaudatus
Blgckburn and Cameron

 Hesoprosopis coniceps Perkins

-+ Nesoprosopis simplex Perkins -

Apidae

Apis mellifera Linnaeus (Honeybee)
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Kona': Keokea
I{ﬁna': Honéaﬁhau
Kona: Honaunau; Napoopoo

Kona: Honaunaw

Kona: Honaunau, Napeopoo

Koné.: Keokea __
Kona: Honsunaw

Kona s Honaunau

Xone: Honaunau, on Ilex

Kone: Keokes

. Kona: Kealakelue Bay region

- Kona: Kealakekua, rare; Keokea.

Kona : Keokea

Kona: Keokea

~ Konaj ganerally' distr.ibxﬂ;_ed é.romd

- lowlands, up to Keokea mauka

Kone: Honaunau region and 'wi'derspread
throughout islands. First introduced
into islands from California in 1857.



The following list includes specieé which have been reported or
collected from "Koma" or "South Kona! withoui further datas As many'of'
them are widelykdistriﬁuted, lowland forms, it is quite probable that some

of them were collected in the anaunaﬁ.park_area.

" CHILOPODA (Centipedes)

Henicopidae
Lamyctes fulvicornis hawaiiensis. Kona, usually in mountains
: Silvestri ' '
Pleotarsobius heterdtarsus ~ EKona
o (8ilvestri)
Scolopendra subspinipes Leach | Kona: City of Refuge, under stbnés
(common large centipede) ‘
DIPLOPODA (Millipedes)
Julidee .
' Aporodesminus wallecei Silvestri  Koma, 2000°
Julus luscus Meinert - Kona
: Trigoniﬁlﬁs iumbridinus (Geiét) " Rona
" PSEUDOSCORPIONES
Cheliferidae
Eumecochernes hewaiiensis (Simon). Kona
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ARACHNIDA .

ACARTNA (iites)

Phyilocopteskoleivorﬁs Ashmead . Kona, on Citr?é
prloderma.dasypus Duges (moss Kona, | |
: nmites) :
Neoliodes theleproctus Herm - =~ . Xona
Oribate. oriformis Pearce | .. Kona

SCORPIONIDA (Secorpions) -

Chelifer hawaiiensis Simon _ Kona

. ARANEIDA (Spiders)

Clubionidee
- Hbteropoda regia {Fabricius) - Kone; the large, brown house spider,
' a o native Yo the Orignt.but now widespres
Theridiidee |
Argyfodesjargyrodes Walckenaer Kona, in ﬁountains
Argyrode# héwaiiensis Simon Kona
.Sicgrii&ae
| Thsridion.grallator Simon Kona
Theridion'melinum Simon Kona
Thsridi@n p%aetextum Simon | K§ha
Theridion rufipes Simon Kona.
Teutana grossa Koch. ': | Kona.
Attidae
Aseyltus penicillatus Koch | ‘Kona, on Vaﬁilla
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Hagsarius adansoni (Audouin) Kona

Sandalodes oruciatus Simon Kona
Sandalodes navatus Simon ~ Kona
Sandalodes pubens Simon . Koma
Thomisiidae
Misumena énguliventris Simpn ' Kona
liisumens nesiotes Simonm . Kona
Adrastidia stigmatisa Simon Kona
Disea insuldna Keyserling;-= : Kona

and varieties

Pagiopalpus atomarius Simen Eona

Synaena dimidiatipes Simon - Kona
Synaema impoters Simon _ Kona
Synaema baevigerum Simon ~ Kona
Lycosidae
‘:,LchSa hawaiiensis Simon - " Kona
| Syroloma major Simon - . Kona
Argiopidae'
Microneta'insulana_Simpn - Xona
Cnephslocotes simpliciceps Simon | Kons,
Tetragnatha restricta Simon - KOna
Tetragnatha sobrina Simon : | Eona
Tetragnatha uncifera Simon - Kona
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HEXAPODA {Insects)

Entomobryidae

Tettigoniidae (Long~horned grasshoppers)

Bamza nitida (Brunner)
Conocephalus saltator {Saussure)
Elimasa punctifera (Walker)

Xiphidiopsis lita Hebard

Gryllidae (Crickets)

Gryllus oceanicus Le Guillow

Paratrigonidium gracile Perkins
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Entomobrya insﬁlaris Carpenter Kona,
Lepidocyrtus heterophthalmus Kona,
Carpenﬁer
Salina maculata Folsom Koﬁa,
| ORTHOPTERA
Blattidae (Cockroaches) |
| Allacta similis (Saussure). Kona :
‘Eoblatta notﬁlata (stal) Kona
_ Euthy:rhapha pacifica (Coguebsrt) Koﬁé:
Heostyiopyga-rhombifolia (Stoil)' Kona s
Periplaneta americﬁna (L.) Kona,
Peripleneta sustralasiae (¥.) Kona,
'Pyénoscelus surinamensis (L.) Kona:

Kona :
Xona,
Kona,

Kona

Kona

" Rona:

COLLEMBOLA (Springtails)

20007

20001

on coffee leaves

Kealakekua

Holualoa
Honaunau
abundant and widely distributed
abundent and widely distributed

Keilua

Kenlakekua
in coffee fields

on tcoffee

Kealakekus, beneath bark of tree:



Peratrigonidium grande Perkins South Kona
Paretrigonidiun pacificum Scudder Sovth Kona
Paratrigonidium varisns Perkins Kove: Kemlakekus

Metioche wittaticollis Stal Kona: Honaumeu,in grass and low
vegetetion, first geen in 195}

Aerididae (Short~horned grasshoppers)

Atractamorpha ambigua Bolivar Kona: Holumlca, first seen in 1945
EMBIIDINA
Oligotoma saundersi {Westwood) Kona: Milolii, near Honawnasu

CORRODENTIA (Psocids)

Elipsocus criniger Perkins Kona, on Suttonia and Sophora
Elipsocus erythrosticta Perkins Kona
Elipsocus micranaurus Perkinsg Kona, 4000°, on letrosideros and

' Gouldia
Elipsocus psylloides Perkins Kona

Palistreptus inconstans (Perkins) Kona
Psocus konae Perkins : Kone

Psocus immaturus Perkins Kona

THYSANOPTERA (Thrips)

Hoplothrips barbatus (Bagnall) . Kona, benesth decaying log in mountains
Hoplothrips laticornis (Bagnall) = Xona, 3000!
Hoplothrips gowdeyi (Franklin) Kona. The black flower thrips has a

long host plant list. First
‘recorded in the territory in
iB9z.
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HCMOFTERA

.Gicadellidae (Leafhoppers)
Acopéis_minefva (Ball)
Balclutha hospes Kirkaldy
Belclutha plutonis Kirkaldy
Balclutha wvolcanicola (Kirkaldy)
Nesophrosyne craterigena Kifkal&y
Nesophfosyné eburnsola Osborn

Nesophrosyne giffardi var.
interrupte Oshorn

Kesophrosyne insuleris Kirgaldy.
Nesophrosyne mabee Osborn
Nesophrosyné montium Hirkaldy

Nesophrosyne oceanides Kirkaldy

Nesophrosyne sylvigena Osborn

Nesophrosyme silvicola Kirkaldy

Nesophfosyne pluvialis Kirkaldy

Membracidae (Tree hoppers)
Stictocephala festina (Say)

Vanduzea segmentata (Fowler)

Cixiidee
- Tolania perkinsi Kirkaldy
0Olisrus filicicole Kirkeldy

Oliarus hevaheva Kirksldy
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Kona: Kailuﬁ

Tona, in comrse grass

Kona

Kona: anaunau;'Kgalakekué._
Kona

South Kona, 1400

Kona, on Myoporum in the mountaius

South Kona

South Kone road, on Mebe sendwicensis

Horth Kona

Scuth Kona Road, 1600!, ‘on Straussia

ngaiiensis
South Kona, On”Wikstroémia
Kona

Kona

The alfalfa
hopper

Kona;:-Alae; Holualoa.

Kona, on Cassia sp.

South Xona
Kona

South Kona; Hookena



Oliarus koanoa Kirkeldy Kona, ex Maba sandwicensis; tree fern

Olierus niger Giffard South Kona, 1500-2000'
Oliarus pele Kirkeldy ' Kons, in mounteins
Oliarus tarai Kirkeldy and South Kone
varieties '
Delphacidae
Aloha myopﬁricola Kirkalay . .Kona, on Pelea voleanica; S. Kona on

Myoporum; Huehus, ou Myoporum

Aloha swezeyi Muir S kona: on Anona chefimolia; weeds;
Kelisia paludum Kirkaldy | Kona:.anaunau

.Leialoha hawaiiensis Kirkaldy - South Kona, on ohia

Leialoha ohiae (Kirkaldy) Kona, on Metrosideros

Nesdsydne blackburni Hgir . South Kona

Nesosydne.ipomoeicola {Rirksldy) 'Koﬁa, on Lythrum maritumum

Nesothod frigidula (Xirkaldy) "~ Kona o

Nesothoé maculata (Muir) K&na: Hookena, on liaba séndwicsnsis;

Government road, Kahuku to Kona,
on Hetrosideros.

Peregrinus maidis Ashmead Kona: Honaunau, on ¢orn. The widesprea
: corn leafhopper; probably reached
_ the islands aboubt 1880,

Flatidae (Torpeds bug)

Siphanta acuta (¥Walker) Kona: Holualos, on wide range of host

: ' plants, and often injurious to

coffee. Here about 1898.
‘Psyllidae (Jumping plant lice)

Trioza ohiacola Crawford - South Kona, forming galls on Ohia
' lehua.
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Aphididae (Plant lice)

Aphis gossypii Glover {cotton
aphis)

Amphorophora sonchi {Oestlund)

Brevicoryne brassicae (L.)
{ cabbage aphls)

Mycromyzus formosenus (Takehashi)
(cnion aphid)

Toxopters surentii (Boyer de Fons.)
(black citrus aphis)
Coccidae (Scaleé; mealybugs)
Coceus viridis (Green) {green
' scale)
.Odonaspis ruthee Zotinsky
Crthezia insignis Brown
Howardia biclavis {Comstock)

Pseudococcus brevipes (Cockerell)
(pineapple mealybug)

Pseudococcus vastator (Maskell)

Pseudococcus nipae (Haskell)

-

Pulvinaria psidii Maskell

. Kona, demsging coffee.

Kona, in cotton fields.

Kona: Bolualoa, on Sonchus oleraceus

leaves

Kona, on cabbages.

on onions; first seen prior to
1939.

Kona.,

Kona: Keckea mauka, at forest edge,
on young ohia leaves. Widespread, -
long known in the Hawaiian Islands.

Kona, producing coffee blight; wide
range of host plants. Here since
1905,

Kona, on manienie grass (Cynodon
dactylon)
Kona, on Lantana

Kona

Wide raﬁge of

host plants. :

Kona, bad on términal buds of orange.
Probably introduced from Japan; here
in islands before 1891.

Kone, on guava leaves; in islands
since 1902.

Kona, especially bad on coffee plents.

HETEROPTERA (True bugs)

¢ Cydnidae

Geotomus pygmaeus (Dallas)
{negro bug)
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Kons. Originally from India, in the

islands & long %time.



Seutelleridae (Shield~back bugs)

Coleotichus blackburnise White

(koa bug)

Pentatomidae {Stink bugs)

QDechalia acuta Usinger

Oschalia grisea (Burmeister)

.Coreidée

Liorhyssus hualinus (Fabricius)

Lygaeidae

(grass bug)

(Plant bugs)

Metrarga nuda White

Neseis

Neseis
Neseis

Weseis
Neseis
NWysius

Wysius

Nysius

fasciatus fasciatus Usinger

nitidus comitans (Perkins)
nitidus pipturi ﬁsinger

saundersianus (Kirkaldy)
mauiensis Blackburn
communis Usinger

terrestris Usinger

nemorivagus White

Nesomertis psammophila Kirkaldy

Oceanides bryani Usinger

Kona, usually on koa. A beautiful red
and greea bug, our largest native
specles.

South Kona

Kona, widespread

Kona, on Sonchus and other weeds.
Probably an early 1mm1grant first
recorded in 1910.

Kona, vnder dead bark end in cavities
of dead branches of Pipturus,
Hetrosideros, Cibobium

Kona, in mounteins on Straussia, Myrsin

Kona, near Kona-Kau line, on Pipturus
albidus

Konas. Kealalekua, 3500'; South Kons,
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~on Pipturus

Eona, on Urera; Sapindus
Kona

Xona: Huehue, 1800!

‘Kona: Honaunau, usvally on pigweed;

many other host plants.

Kona, on Chinese cabbage and Solanum
nodiflorum roots

¥ona, on Sophora; Eragrostis; Sida

South Xone, on Euphorbia, Straussia




Oceanides nubicola (Kirkaldy)

Orthasca nigriceps (Dallas)

Reduviidae (Assasin bugs)

Empicoris rubromeculatus
Blackburn (Thread bug)

- Empicoris whitei (Biackourn)

Zelus renerdii (Kolemati)

(Leafhepper assasin bug)

Nabidae (Demsel bugs)

Nabis blackburni (White)
Nabis capsiformis Germer
Nebis gifferdi Van Duzée
Nabis kahavalu (Kirkaldy)

Nabis lusciosus (White)

- Nabis tarai White

Anthocoridae (Flower bugs)

‘Lasiochilus denigrata White -

Miridae {Leaf bugs)
Cyrtopeltis modesta Distant

Hyalopeplus pellucidus (Stal).

Kalania hawaiiensis (Kikeldy)

Kemehsmeha lunalilo Kirkeldy
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Konae,

Kona,
Kona

Kona

Kona's

Kona;

" Kons:

South

Kona

Eona,

Kona,

Kone,

Kona,

Kona,

Kona,

Kona

cn Myoporum sandwicensis

occasionélly on truck crops

Henauneu. A common, widespread,
pradaceous insect.

the commonest and most widespread
of o¢ur native nabids

Napoopoo, on various truck and
garcen crops; common and wide-
spread.

Xona road

in grass and low herbage

on Styphelis,

Widespread in
islends. '

in dead tree-fern stem

Bx tomato

3000°



Koanoa hewaiiensis Kirkaldy

Nesiomiris hewaiiensis Kirkaldy

Orthotylus dgphﬁe Kirkaldy .
Psallus éharpiahﬁs Kirkaldy
Pseudoolerada moral Kirkaldy
Sulsmitae lunalilo Kirkaldy |

Oronomiris hewaiiensis Xirkaldy

Saldidae (Shore bugs)

Saldula oahuensis (Blackburn)

Gerridee (Water striders)

Halobates sericeus Zaschscholtz -

Notonectidae (Back swimmers) .

_Buenoa pallipes (F.)

Kona

Kona, on Byronias, Cheirodendron,
Reynoldsia

Kona,
Konﬁ, on- Buphorbia
Eone.

Kona: Kealakekua, on Freycinetia arbore

‘Kona, usually in gresses

Kona, among wet leaves oh ground

" Kona, waters off Honaunau shore

Kdna,.aﬁundani in lowlands; predaceous

ODONATA

' ANISOPTERA (Dragonflies)

Aeshnidae

Anax junius {Drury) (common
green darner)

 Anax strenuus Hagen (giant
_ Hawaiian dragonfly)

a3

Kona: Honaunau; a widespread, strong
flier. Probably in islands for:
several hundred years as &
netural immigrant.

Kona, mostly in mounbtains but
occasionally seen in lowlands.
Our largest native insect, it
- was first captured by the
Danish "Galathea" Expedition.

ZYGOPTERA (Damsel flies)

. Coenagriidae

Megalagrion calliphys (Mclachlen)

Megalagrion calliphya microdemas

{ Perkins)

Megelagrion nigrohamatum
nigrolineatum (Perkins)

Megalagrion zanthomelas (Selys=-
‘Longeh. )

Myrmeleonidae (Antlions)

Formicaleo wilsoni {lclachlan)

Chrysopidae (Green iacewings)
Anomalochrysa débilislferkins
Anomalgchrysa_deceptor Perkins
Anomalochrysa frater Perkins
Anomalochrysa peles Perkins
Anomalochiysé princeps Perkins
Anomalochrysa proteus Perkins

Anomalcchrysa raphidioides
Perkins

Anomalochrysa reticulata Perkins

Chrysopa microphya Mclachlan

Hemerobiidae (Brown lacewings)
Nesomicromus latipennis Perkins

Nesomicromus minimus Perkins

Kona, in mountaing, sboubt 3000¢

Kona, in mountains
Eona: Honaunau

Kona, 3000¢

NEUROPTERA (Lacewing flies)

Kona

" Kona

Kona, in mountains, 4000'
South Kona

Kona

Konsa, 1800-3000!

Kona, 5000-4000’

Kena, in mountains, 4000¢

Eona

Kone., in coffee fields; common all

over in gardens

Kona

Kona, in mountains, 4000!



Nesomicromus vagus Perkins

Seuth Kona

COLEOPTERA {Beetles)

~ Carabidae (Ground béetleSj
Colpocaocus.hawaiienéié Shérp
Mbcydlothofax gracilis (Sharp)
HMecyclothorax veriipes (Sharp)

‘Mecyclothorax proximus Britton

- Meoyclothpygx-vﬁldanidus'(Blackburn}

Metromenus extimus Sharp.

‘Hydrophilidae (VWaterbeetles)

Dactylosternum abdominale {F.)

Staphylinidaa:(vae beetles)

- Atheta coriaria Kr. )
Liophaena gracilipeé Sharpl
Oligota_gléﬁra Sharp
Oligota mubanda Shafp

Philonthus discoideus Grav.

Thorachophorus blackburni (Sharp)

Thyreocephalus. albertisi (Fauvel)

¢1eridae

Necrobia ruficollis F.

Necrobia rufipes DeGeer (Copra_bug)h

Kona

" Kona, in mounteins, 40007

Kone, 3000

Kona, in mountains, 4000

Kona, in mountains, 40007

‘Kona

“ Kona

| Kona, 2500!
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Kona
Kona

Eona

" Kona, predatory on papaya perasites

Kona

Kona, liberated April, 1950.

South Kona

Kona



Oedemeridée
Sessinis livids F.
Cucujidae

Parandrita konae Sharp

Elaeteridae (Click beetles)
| Bopenthes cognatus Sharp

Eopenthes konae Blackburn

Melanoxanthus melanocephalus Thunb.

Simodactylus cinnamomeus Boisduval

Melasidae
Ceratotaxia tristis Sharp
Dromaeolus arduus Sharp
Dromaeclus compressus Sharp
Dromaeolus coneus Sharp
Dromaeolus grandicornis Sharp
kDromaeolus konensis Sharp
Dromaeolus perkinsi Sharp

Dromaeclus solitarius'Sharp

Dermestidae (Carpet beetles)
Lebrocerus gravidus Sharp
Labrocerus simplex Sharp

Labrocerus vestibtus Sharp’
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Kona: Honaunau, breeding in old woed

Kona

Kona,
Kona,
Kona: EKealakekua

Kona

Kona
Kona
Kona,
Kona
Kona
Kona
Kona

Kona

Kona
Eona

Eona,



Histeridae

Acritus fadilis hawaiiensis
: Scott

Acribus minor Scott

Saprinus lugens Erichson

Colydiidae

Antilissus aper Sharp
Mbnotémidae

Hespercbaenus capito Perkins
Ciidae

Cis bimacﬁlata Sharp

Cis cognatisgimus Perkins

Cis gravipennis'Pérkins

Cis nudipennis Perkins

Cis rbridus'Sharp

Cis sebtarius Sharp

Cis signatus Sharp _

Cis subaeneus Parkins

Nitidulidae {Souring bestles)
Carpqphilué humeralis (F.)
(yellow-shouldered souring beetle)
Carpophilus dimidiatus (F.)
Carpophilus maculatus Murray

Haptoncus tetragonus Murray
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" Kona

Kona

Kona, in mountains, 4000?

Xona, 3000t
Kona,

Kona

Kona, 30007

Eona, in mouﬁtains, QOOO'

Kona,

Kona, mountains to SOOO'

Kona, in moumtains froﬁ 40007 ~5000¢
Kons, on ohie, 2500'-4000!

Kona, in mountains, 4000

Kona: Kailua; widely distributed,

: common and often extremely
abundant

Koha; Holualoa

Kona: Napoopoo

¥ona




Nesopeplus bidens Sharp ~ Kona

Wesopeplus inauratus Sharp ' Kona, in high mountains, around 5000'
ﬂesopeplué nigricaﬁs Sharp Kona |
Nesopetinus apertus (Sharp) ' ~ Kona
Nesopetinus celatus (Sharp) Koﬁa, high mountains
' Nesopetinus metalleséans (Sharp) Kone., from 2000!
.Nesopetinus quadratiéollis "~ Kona, mounﬁainé, 4000*
L (Blackburn)
Nééopétinus rudis (Shérp) | : Kona
'Nésopetinus scottianus Sharp Kone
Nésopetiﬁus varius (Sharp) Kone
Eupetinus hawaiiensis Sharp | Kona,
Orthostoelus gubtatus (Sharp) . Kone.
Orthostoelus sordidus.(Sharp) Kona. -
Myéetophég idae
Litargus balteatus LeConte Kona
Litargus vestitus Sharp Kona : Hbiualoa
Propalticus oculatus. Sharp | Kona
Anobiidas
Holeobius affinis Perkiné : Kona -
Holcobius hewaiiensis Perkins .Kona, in tree-férﬁ stem
'Mirosternﬁs amaurodes Perkins . Koma |
Mirosternus simplex Perkins Kona
Mirosternus tristis Perkins  ¥ona

a8



Zyletobius hawaiiensis Perkins
Xyletobius oculatus Sharp

Xyletobius timberlakei Perkins

- Bostrichidae (Powderpost beetles)

Xylopsocus castandptefa
* (Fairmaire)

Lathridiidae

Lethridius nodifer Westwood

Cocoinellidee (Lady bestles)
Coelophora_inaequalis'(Fabr.)

¢ Cryptolasmus montrouzieri
: ulsant

Curinus coeruleué Mulsant
Hyperaspié jocosa (Mulsant)
Lindorus venbralis (Erichson)
Olla asbdominalis (Say)

Orcus chalybeus (Boisdﬁﬁal)
Platyomus lividipgaster Mulsant
Ptiliodes insignis Scotb
Rodolia.cardiﬁalis (Muisant)
Scymmus ocella%us Sharp

Scymnus wncinatus Sic.

Seymnus vividus Sharp
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Kone,
Kona

Kona: Kealakekua, on Clermontia
- and Byronia .

Kdna:'Kealakekﬁa

Kona -

¥ona, in coffee fields

South Eona

Kona : Hhiualoa; Kealakeku& |
South Kona: angunau
Kona, in ¢offee fields

Kona . |

Kona,

Kbnﬁ

Kona

Kones Bblualoa

- 'Kona: Honaunsu

Kone.: Holuvaloa, probably on
Pseudococcus sp.

Kona




Orthoperidae {Corylophides)
Orthoperué aequalis Sharp

.Serocoderes pubipennis Sharp

Ptilidae

Ptiliodes insignis Scotd

Malacodermidae

Carphuroides pectinatus (Sharp)

Tenebrionidee (Darkling beetles)
Alphitobius laevigabus (F.)
Blapstinus dilatabus LeC.
Gonocephalus seriatum Boisduval
Lobometopon dirempbus Karsch
Tribolium ferrugineum F. {Flour

beotle)

Cistelidae

Cistela konae Perkins

Ceranmbycidae {long-horned beetles)

Aegosoma reflexum Karsch

Ceresium gimplex (Gyll.)
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Kdna

Kona

Kona, in mountaing, 4000!

¥ona, in forest

¥ona: Kailue
Kona

Xona, generally distributed in soil,
under stones and trash

Bona: Kailua, but generally distribubec

Kora, destructive to stored products;
widely distributed, cosmopolitan.

Kona

. Kona, usually in forest, but

occasionally damaging coffee
plants and sugarcane. Largest
beetle found in the Hawaiian
Islands, :

Kona: anéunau, in dead branches’




Cyiene crinicornis Chevrolat
{algaroba beetle)
Lagochéirqs obsoletus Thoms.
Paraﬁdra puncticeps Sharp
Plagithmysus bilineatus Sharp
Plagithmysus blackburni Sharp
flagithmysus davisi Swezey
.Plagithmysus elegans Sharp
Plagithmysus fraber Perkins
Plagithﬁyéus immundué Sharp

gimplicicollis

Plagithmysus
_ , Sharp

Plagitlmysus vicinus Sharp
Prosoplus bankii (F.)

Sybra albternans Wied.

Chrysomelidae (Leaf beetles)

. Epitrix parwula F. (Tobacco
flea beetle)

Lema trilineata califbrnica
' Scheoffer

1 Cototoms scabripennis Guer,
(Lentana leaf miner)
Bruchidae (Bean weevils)
Bruchus prosopis LeCe

Bruchus pruininus Horn
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Kona:

Kona:

Kona

Kona,

‘Kona

Konz,
Kona
Kona,

Kona

~ Kona

Kona,
Kona :

Kona :

Fons. :

Kenlakelua

Kealakelua
on lehua
in mountains

3000' on Pelea

3000!
Napoopoo; Kealakekua

Kailua

Holualoa, on sclanaceous

plants

Kona:

Kona:

Rona:

Kona:

Honawau on eggplant, potato,
and other solanums.

Hookena, released May 1954,

Honaunau; Kailua

Hapoopoo; widely distributed
in islands; infesting legume
seeds. -



Bruchus sallei Sharp Kona: Kailua, Kawaihae to Napoopoo
' in green and ripe kiawe pods

Caryoborus gonagra F. o Kona: Nepoopoo. Ofiginally,from
India, first observed in islends
about 1908. :

Megacerus albernatus Bridwell Kona: Keavhou on Ipomoea pes caprae;
Kailue ‘

Curculionidae (Weevils)

Acalles tuberculatus Perkins ~ Kona, in mowntaing
- Anthonumus eugenii.Cano.(Pepper Kone: Holualoa, on peppers and
weevil) " other solanums
Cylas formicarius eleganbulus | Kone.: Napoopoo; Kailua; serious pest
{Surmers) (Sweetpotato weevil) of sweet potatoes and other
: plants of the morning-glory
fanily.

Diccalandra taitensis {Guerin) " Kona: Honuapo; Kailua
Dryophthbrus declivis Sharp Kona
Dryophthorus distinguendus Perkins = Kona
Dryophthorus gravidus Sharp . : Kona
Dryophthorus homoeorhynchus ¥ona

' Perking :
Dryophthorus mbdestus Sharp Kona
Dryophthorus species o Kona: Honaunau
Oodemas konanum Perkins ' Kona
Oodemas meuiense Blackburn Kona
Oodemas multiforme Perkins "~ South Kona, ex Cheirodendron
Oodemas solidwm Perking Kona
Oodemas viridipenne Perkins _ Kona, in mountains, 3000'-4000!
Pantomorus godmani Crotch (Fuller Kona, 6n Citrus. Widely distributed;

. rose beetle) native of Mexico usually feeding

on rose, and a variety of plants.
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Phloeophagosoma tenuis (Geﬁm;)_  Kona

Rhyncogonus giffardi Sherp ' Kona

Seolytidas (Bark beetles)

“Hypothenemus eruditus Westwood Kona: Napoopoo .
Posoilips persicae (Hopkins) Kona: Keopu, ex avocado
Xyleborus hawaiiensis Perkins. South Kona, ex Cheirodendron
Xyleborus immaturus Blackburn Kona |
Xyleborus confusus Eichhorn : Kona : Kaawalos

‘ Xylebérus lenajiensis Perkins South Kona
Xyleborus fan#alus Schedl . South Koné, ex Byronia
Xyleborus truncatus Perkins - .Kona; on most of the Hawaiian

islands attacking wide variety
of host plants o

Anthribidae -
Arsecerus constans Perkins | Kona, on coast
Araecerus fascioulatus {DeGeer) ‘Kona
Araecerus varians Jordan - South Kona, on Clermontia
Proterhinidae
Protefhinus affinis ?erkins Kona
Proterhinuys ster Perkins Kona
Proterhinus deceptor Perkine RKona
Proterhinus deceptor konanus Koné,.EOOO‘
Perking .
Proterhinus desquamatus Perkins ¥ona , 2000!
Proterhinus hawaiiensis Perkins Kona
Proterhinus hypotretus Perkins Kdna, 3000!
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Proterhinus similis Blackburn.

Proterhinus tarsalis Blackburn
and varieties

Proterhinus- viloanus Perking

Socarabaeidae (Dung beetles)

Adoretus sinicus Burmeister
(Chinese rose beetle)

Aphodius lividus Oliv.

Kona, in mowntains, 4000'

Xona

Kona, in mountains, 2000!

Kona, common everywhere; here in
" islands before 1896

Kona: Honaunau; Kealalkekua, breeding
in manure.

LEPIDOPIERA

Heterocera (Butberflies)

Hymphalidae
Deneida archippus F. (ifonarch)

(Red

Vanessa abalanta (L.)
. Admiral)

Vanessa cardui L. (Painted
lady)

Vanessa virginiensis Dryry
(Peinted beauty)

Lycaenidae {Blues)

Lampydes boetica (Linnaeus)
(Bean Butterfly)

Lycaena blackburni (Tuely)
(Wative green)

Callicista thius (Hibner)
Pieridae

Pontia rapae (Linnacus)
(Cabbege butterfly)
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Konse., common everywhere

Kone, abundant in the 18950'g, feeding
on Pipturus albidus.

Eona, common in uplends, feeding on
Pipturus, occasionally on Piper.

Fona, common on weeds

Kona, common ol growing beans

Kona, uplands, on Pipturus; Dodonaea

Kone, around lantane blossoms

Kona, abundant in cabbage and
allies



Heterocers (Moths)

~Gelechiidee

Thyrocope fraudulentella
© VWalsingham

Gnorimoschema operculella
(Zeller)

Stoeberhinus testaceus Butler

Kona

Kona :

Kona:

Pectinophora gossypiella (Saunders} Kona,

(Pink bollworm of cotton)

Cosmopterygldae
Pyroderces r113y1'Wa131ngbam

Batrachedra rlleyl malslngham

Hyponomeutidae
Prays fulvocanellus Walsingham
Hyposmocoma domicelens (Butler)

Hyposmncoma 1ong1tud1nalks
Walsingham

Hyposmocoma lupella candidella
Walsinghamn

Hyposmécoma vermiculata
Walsingham

Neelysia cleodorslla Walsingham

Kone,

Fonaz

¥onsa ;
Kona:

" Kona
. Kona -
. Koma:

Kona
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Kawaihae, in potato, témato,
ebe. Especially 1n3ur10us to
tobacco .
Kaawaloa

iﬁ3qoffee field; in islands
many years

in coffee fields

Faawaloa

Kagwaloa, about 2000!
Kaawaloa, 1500'

Kaawaloa aboub 2000°

Kaawﬁloa, about. 2000°



Pineidae
Opogons. aurisquemose (Butler)
Opogéha.purpuriella Swezey
Tinea fuscipunctella Haworth
Setdmorpﬁa rﬁtella Zeller
Ereunetis simulans (Butler) /
Ereunetis'minuééuia'ﬁalsingham
Philodoria basélié Walsingham

i

Carposinidee
. Heterocrossa dispar Walsinghem

- Heterocrosse solutella Walsingham

Tortricidae
_ Adénoneura montena Walsingham
Cryptophlebia fulva Walsingham

Amorbia emigratella Busck

Tortrix chlorocalla'ﬁalsinghﬂm'

Crocidosema plebeiana Zgller

Galleriadae

Meliphora grisella Fabricius
Phycifidae

Homoeosoma humeralis (Butler)'

. Cryptobalbeg aliena Swezey .

06

_Kona:

‘Kona

Kona:
Kona s
Xona,
Kona:

South

“Konas

¥onsa.

Eona
Kona :

Kone,

~ Kona:

Fona.:

Kona,

Eona,

Kona

Kaawalos

Raewaloa, 1500
Kaaﬁaloa,'ISOO'

in opffeé fields
Kaawaloa, 1500°

Kona, on ohia

Kaawaloa, 1500-2000'

Kaawaioa, 2000

Keawaloa, 1500

on Macademia nub and various-

other leaves.

Kaawaloa, 1600

Kaawaloa, 1500°%
feeding on combs in beehives -

from 1500 to 4000



Hypenodes alﬁivolens_(ﬁﬁﬁlef) Koha, from igbﬁ' 6 2000°

Hypocala wvelans Walker - Kona
- Nesemiptis obsoleta (Butler) Kona,.fromngOOf to 4000f
Phytometra chalcites (Espa) " Kona, from 1400 to 30001
Oecophoridas
Ethmla colonelle Walsingham (Kou Kona coast between Kailua and
: moth) Keauhou, defoliating kou.
PteroPhorldae _
Platyptllla pu31111dactyla Kona, around Lantana flowers, Ine
(Valker) troduced from ifexico in 1902.
Pyraustidae
Scoperia siderina Meyrick Kone: Honaunau
Scoparia loxocentra Meyrick " Kona: around 2000
SGOpafia ombrodes.(Meyrick) | Kona, from 1500% to 4000
Scoparia rhbmbias Heyrick Kona.
Lineodes ockies Walsingham . Foma
Lineodes subextincta Walsingham Kona
H&pereqtis.dioctias'MEyrick : Kona.
Geometridae
.Euéymatbge manticqlans (Butler) Kona: Honaunau

Eucymatogeﬁstaurophragma Meyrick Xone, above 2000!?
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Selidosemidae
Scotorythra pachyspyla Meyrick

Scotorythra brachybarsa Meyrick

Agonoxenidae

Agonoxena argaula Meyrick

Geometridae

Anacamptodes fragilaria (Grossb.)

Sphingidae (Sphinx moths)
Herse cinguleta (Fabricius)

Celerio lineata (Fabricius)

Plutellidae

Plutella maculipennis Curt.

Noctuidae

Erebus odora {Linnaeus) (Black
: witch) .

Heliothis armigera (Hubner) (Corn
earworn)

Feltia dislocata (Walker)
Arvotis ypsilon Rott, (Cubworm)
Polydesma umbricols Boisduval

' {rionkeypod moth)

Laphygma exempté (Walker) {Nutgrass
armyworm)

Caradrina examinis Meyrick

o8

South Xona

South Kona

Kona, between Kailua end Keauhou,
on . coconut leaves

Kona, lowlands; Xawaihae, on kiawe

Kona, on Ipomosa

Koha
Kone, on cabkege, from 1500' to 4000

Kona: Fonaunau, larvae in Cassia
nodosa

Kona, on tomato, and other crops

Kona, from 1500' to 400Q’

Kona, well-lmown garden cutworm,
widespread and troublesome.

Kona, on monkeypod

Kona, widespread

Kona, 1500', probably on Panicum
: gtems




Plusiadae
Adrapsa manifestalis (Walker)
Hypenodes altivolens (Butler)
Nesamiptis obsolete (Butler)

Plusia biloba Steph.

South Kona
Kona
Koma. -

Kona

DIPTERA (Flies)

Tipulidas (Craneflies)

‘Erioptera {Trimicra) latéralis
' {Grimshaw)

Erioptera {Trimicra) pilipes
Fabricius

Limonia (Dicranomyia)
hawaiiensis (Grimsh.)

Limonie (Limonia) perkinsi
| (Grimshaw)

Styringomyia didyma Grimshaw .

Psychodidae

Psychgda alternata Say

Culicidae (Mosquitoes) -
Asdes aegyptiifLinnaeus)

~ Aedes albopictus Skuse

Heleidae (Ceratopogonidae)
Dasyhelea calvescens lacfie

Ceratopogon sp.
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- Kona: Honaunau

Kona: Honaunau; Kaawaloa, 15007

Kona Honawnau; Kealakekua

Kona.: Kealakelua

Kona: Xapua

Kona, about 2000!

Kona: Kealakekua

Kona: Kiilae Bay

Kona: Kiilas Bay; Honaunau on rocks

Kona



Sciariidae

Sciara molokaiensis gGrimshgw).  Kona: ﬁonaﬁnau
Fungivoridae
"Platyura hawaiiensis Grimshaw South Kona
Stratiqmyidée
Necexaireta spinigera (Wiedemanﬁ) “Kona, on Papaya
Dolichopodidae
Chirysosoma fraternum Vgn Dﬁzee  Kona
Cymatopus acrosticalis Parent - ‘Kona: Kailua, on rocks
Dolichopus exsul_ﬂldrich " © South Kona |
Medeterus | cilifemovata?’ . .'South Kone.
Scidpus pachygyna'Macquaft . Xona: Napéopoo
Phoridae _
Aphiochaeta kanthina (HMegaselia Rona, around 2000!
gealaris Losw)
\ Dorilaeidae |
Dorilas (Dorilas) nigrétarsitué ~ EKona, uplands
' Grimsh. ' :
Dorilas'obscuratﬁs Hardy' : ‘Eona: Kealakekua, on Clermpntia ‘
Syrphidae _
Allograpta obligua (Say) | Kbna; common
Vﬁluc_eila pusilla Macquert ' Xona: Kailua
Volucella (Ornidia) obeéa Kona; Kiilae Bay
' (Pabricius) ' . ‘
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Tubifera arvorum (Pabricius)

Ischiodon scutellaris_(FabriciuS)

3Lauxan11dae (Sapromyzidae)

Hbmoneura ungulculata (Kﬂrtesz)

Canacidae

Canaceoides nudate (Cresson)

Sphaerqderidae:

- Limosina (Opaclfrons) aequalis
Grimshaw

Limosina punctipennis_ﬂiedemann

Ephydridae

. Lytogaster gravide (Loew)

Piophilidae

Plophlla casei Linhaeus .
(Creese sklppér)

Dolichopodidae

Cymetopus acrosticalis Parent
COtitidae
Euxésfa ennonae {Fabricius)

Tephritidae

Ceratitis cépitata (Viegemann)
(Mediterrassan fruit fly)
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Kona: Napoopoo

Kona, lowlands
Kona: Honauneu
Kona: Kiilae Bay

Kena: Pauahl, 8 miles E. of Captain

Cook
Kona
Kone 72" : Pauahi
Kona: Keoken; widespread pest of

stored cheeses

. Kone:: Kailva, on rocks

- Kone.: Honaunau

Eone, on Citrus and other fruits



Ghaetodacus cucumbltae (Ooqulllet)
: (melonfly)

"Dacus (Strumsta) dorsells Hendel
(Oriental frultfly)

Proceuldochares ubllxs Stone

_qusophilidae'(Pomace'or vinegar fliéé)

_D#@éophila'Xanthoséoma,Grimshaw o
.Droééphila inaequéljs_Gfimshaw.
fDrosoﬁhilé perkiﬁéi-&rimshaw
Drosopﬁila piuﬁbsa GfimShaw

"Drosophila sordidapex Griﬁshgw -

Asteidae
Asteis apicalis Grimshaw

Asteia hawailensis Grimshaw

Mlllchlldae

Mlllchlella lactelnennls Loew

Chlofopidaé'
Rhode51e11a scutellata (Meigen)

'Prohippelates pallidus Loew

.Agromy21dae

Agromyza puszlla Nelgen (Serpentnne
leaf miner)

Llrlosza mxnutlseta Frlcv

Ophthalmomyia-1acteipénnis {Loew)
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- Kona,

" Kona:

© Kena,

7/

Kona, in cucumber; tomato; and
other cucurbite

Kona, on wide list'of host plants;
generally found from Hile to Kont

Kona

‘Kona

¥ona

- South Kona

gbout 2000‘

South Kona

South Kona

Yona

Kone, uplahds

Kona

Honaunau

in cabbage leaves and zany
other plants
Kona, in pole beans

Kona



larvaevoridae
Archytas cirphis Curran

Chaetogaedia monticola {Bigot)

Sarcophagidae {Flesh flies)

Ravinia lnerminieri {Robineau-
Desvoidy)

garcophega albiceps Meigen

Calliﬁhoridae
Chrysomyia rufifacies Mgcquart
Chrysomyia megacephalﬁ (Fabricius)
Calliphora vomitoria {Linnasus)
Eucailiphofa lilaea (Walker)

' Prosthetochasta lucilioides
Grimshaw

Phaenicia sericata Meigen

Prosthetochaeta fasciata Grimshaw

Muscidee (including Anthomyidee)

Stomoxys calcitrans (Linnaeus)
(gbablefly)

Mugea domestica Linnaeus.

( common housefly)
Lispocephala dexioides (Grimshew)
Lispocephala xenina Halloch

Siphona irritans (Limmeasus)
( Hornfiy)
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Kona

South Kona -

Soubth Kona

Kona

Kona: Honaunau

‘Kona, on sap from wound 6n_Papaya

Fone: Keokea
Kona: Keokea

South Fona

Kona,

South Kona

Kona, widesprend pest of livestock.
Here since about 1892.

Konas of world-wide distribution, in-
timately associated with man
for ages '

Kona, about 2000°!

South Kens |

South Kona; widely distributed,
serious enemy of cattle and

other animals. Bstablighed in
Hawaii aboubt 1898.



Pamnia canicularis Limmaeus

Limnophora arcueta Stein

Hippoboscidae .
Qlfersia acarta Speiser

Ornithoica pusilla (Schiner)

South Kona

South EKona

Kona, off short-eared owl

' Kona, off Himstione stejnegeri and

Vestiaria coccinen

HYMENOPTERA (Bees, wasps, ants)

Braconidae
Aphaerete muscae Ashmead
Aspilota konae Ashmead

Chelonus blackburni Cameron 

_Beterpspilus prosopidis Bridwell
Ecphylopsis nigra Ashmead

Opius humilis Siivestrig
Hormiopterus vagrens Bridwell

Ischiogonus palliatus { Cameron)

Iehneumonidae

Anblyteles koebelei (Swezey)

Amblyteles purpuripennis_(Creésnn) ‘

Atrometrus delicatus Ashmead
Abrometrus flavifrons Ashmead
Coccygominus punicipes (Cresson)

Echrombrpha‘fuscator (Fabricius)
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South Kona

South Kona

| South Kona : Honaundu, in coffee f£ields

parasite‘of lepidopterous larvee
Xena : Bonaunau |
¥ona
Kona: “editerrensan fruitly parasite '
South Kona -

South Kona, on Pittosporum hosmeri

Kona: Xeolea

Kona: Keokea
EKona, 2000°
¥ona, 2000t
Kona

Kona: Kiilas Bay



Echromnfpha maculipennis Holmgren
Ephialtes hawéiiensis.ﬂameron
Enicospilus.ashmeadi Perkinsg
Enicospilus capnodes Perkins
Enicospilus cagtaneus Ashmead
Enicospilus nigrolineatus Ashmead
Enicospilus orbitalis Ashmead
Hemiteies tenellius (Say)
Horogenes blackburni (Cameron)
Pristomerus hewaiiensis Perking
Zaieptopygus flavo-orbitelis
(Cameron)
Trichogrammatidaer'

Uscana semifumipennis Girault

Aphelinidae
Aneristus ceroplastae Howard
Coccophagus lecanii Fitch
Coccophagus orientalis Howard

Prospatella transvena Timberlake

Encyrtidae
Adelencyrtus.odonaspidis Fullaway
Anagyrus‘nigricornis Timberlake
Anagyrus swezeyl Timberlake.

Calolelaps coeruleus Timberleke
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Kona

Kona, in coffee fislds; moth parasite
South Kona

Kong

Kona

Kona

~Kona

Kona. -
South Kona
South Kona

South Kona; Napoopoo, bred ex
Plutella larvae

Kona, ex Bruchld eggs

Kona, parasite of scales
Kona, paragite of Coscus viridis
Kona, parasite of Cocous viridis

Xona, reared from Hibiscus whitefly

Kona : Honauynau
South Kona, on ohia
Kona :+ Honaunsau

Kona ; Kealakekua, on naio



Coelopencyrﬁus swezeyi Timberlake

Encyrfus barbatus Timberlaks
Encyrtus infelix (Enbleton)
Omphale ﬁetallious Ashnead
Quaylea"whitﬁiéfi (Girault)

Sympiesis konae Asimwead

Bupelmidae

Arsstatus koshelei Ashmead
Bupelmie chrysopinus Perkins

Supelmis flavipes Cameron |

 Bupelmus konae Ashmead

Bupelmus vulgeris Ashmead

Solindenia picticornis Cameron

Eulophidae

Burksia viridimaculata Fulleway
Tetrastichus hagenowii (Ratzeburg
Tetrastichus_spedies

Eulophus citripes Ashmead

Hemiptarsenus hawaiiensis Ashmead

Pteromaliidae

Mesolelaps cyaneiventfis Ashmead

Miscogesteridee

Toxeuma hawsijensis Ashmead

¥oma: Feelakekun, ex Odynerus
- nigripennis

Kona. : Napoopoo

Xona: Napoopoo

Kona, lowlands sround Eailua
Koxe. |

Kona

Eona-
Kona
Yona

Ksona

~ Kona

Kora

Kone.: Honaunau

Kona.

Kona, from puparium of Tephritis speci
Kona

Kona

" South Kona
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Burytomidae

Buryboms. tephritidis Fullsway

Chalecidas

Brachymeris polynesialis {Cemeron)

Brachymeria cbscurata Welker
Dirhinus giffardii Silvestri

Stomatoceras pertorvum Girault

'Proptctrypidae

Proctotrypes hawaiiensis Ashmead

Fijitidae
Bucoile impatisms Say
HExaplasta'konahsis Ashmead

Hypddiranchis hewaiiensis Ashmead

Eveniidae (Ensign £ly)

Evania appendigaster Linnaeus
. (cockroach parasite)
’ i

Byania sericea Cameron

‘Bethylidae
Sierola aucta Fullaway
Sierols dichroma Perkins
Sierola kohénﬁ Fullaway

Sierola leuconeura Canmeron
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South Konsa; Holualoag; Kealakekua'

Kona : Honaunau

Kona, in coffee field; Kiilae Bay.-

‘Kona: Honaunau

Kona: Honaunau; Keauhou
Kona

Kona: Honaunau

Kona

Kona.

Kona -

Kona: Honaunau; Kiilae Bay

Eona

Kona.

Kona, uplands

- Kona




Sierols molokaiensis Ashmead Kona

Sierola monticola Cameron . Kone.
Sierola spicata'hawaiieﬁgis ‘ Kone
: Fullewey '
Sierola testaceipes Cameron Kona
Selerodermus muiri Bridwelll : Kona above Kealakekua in Straussia
Selerodermus perkinsi (Ashmeéd) | Kona.' woed
Sclerodermus sophorae Perkins h Kona, in Sophora
Formicidae |
Anbplolépis longipes {Jerdon) | : Kona'éirport; lowlands
. (Argentine ant)
Monomorivm latinode Mayr .~ Kona, around Kailua regiom
Paratrechina longicornis Latreille Eoma : Keokea
Pheidﬁle megacephale (Febricius) | ‘Kone., and all islanés, from coast
: y . to 3000
Technomyrmex albipeé Smith South Kona
Vospidas
Eumenes campaniformis (Fabriciﬁs) .Kona airport and lowlands
Nesodyﬁerus chelifer Pefkins Kone.
Nesodynerus rudolphi (ﬁalla Torre) Kona: Honaunau
Odynerus axestes Perkins (native Kdné district
' bees) a _ 1
Odynerus chelifer Perkins Kona _
Odynerus cooki Perkins - Kona: Keélakekua, close to moﬁumen#
Odynerus crypterythrus Perkins | Kona.
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- Odynerus

Odynefus

Odynerus

Odygerus_

Odynerus
Odynerus
Odynerus

Odynerus

-Odyherus

Odynerus

“Odynefﬁs

- Odynerus

Qdynerus

Qdynerus.

Odymerus

Odynerus:

Cdymerus

Odynerué
Odymerus

Odynerus

cysnopteryx Perkins
cyphotes Perkins
drbmedgriﬁs'ﬁlackburn

erythrognathus Perkins

konsnus Perkins

eutretus Perkins

-frater Dalla Torre

heterochromus Perkxns
holomelas Perklns
ﬁelanoénéfhﬁé.?érkﬁns
pterochellodes Perklns._5
mesospllus Pevklns '

molokalen31s Perkins

nigripennis (Holmgren)

obscure-punchatus Perkins

peles Perkins
rub:opﬁstulatus Perking
scoriaceu# Perkins
SOQiabilis Perkins .

vulcenus Blackburn

Pachodynerus simPlicbrnis Saussure

Pollstes
Polistes

Polistes

‘hebraeus Fabrlcmus _
(Paper Wasps)

m&caénsas Fabricius

aurifer { saussure)
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Kpna

Soukh
South
. Kona,

Kona,

Kona

Kona,

Kona;

'South

KOI'.LB_- P

Rona -

. Komas
Kona:

Kona s

Kona:

'Soutﬁ

Kona,
Konsa,

Kona s

.South

“Kona

Kona:

Kona,

Xona,

Kona

Kons,

600" o 2000"

about 1500!

Keoken
Kona

around 1500'-

‘Honaunau -

maponOO; Hon#unau
Honaunau; Napoopoo .
Hépoopoo;'ﬁbnaunau

Kona

in mouﬁtains

on coast and in mcﬁntains
Keokea

Kona. -
Honeunau
conmon’ caterpillar hunter;

builds paper nests

common



Pseudopterocheilus pherocheiloides
- Perkins

Sphecidae

Hylocrabro tumidoventris
leucognathus Perkins

Deinomimese hawaiiensis Perkins

Melano¢rabro curﬁipes-Perkins

Wesoerabro rubrocaudatus

Blackburn and Cameron

~Nesom1mssa hawallen31s Perklns

Pison hospes Smith (Splder wasp)

‘Xenocrabro fulvierus Perklns

Xenocrabro hawaiiensis Perkins

~ Xepocrabro atripennis Perkins

Xenocrabro polynesialis (Cameron)

Ed

- Xenccrabro unicolor Smith

Colletldae (Fylaeldae)

Nesoprosopis anthracine (Perklns)

Nesoprosopis assimilans Perkins

 Nesoprosopis attripennis Perkins

Nesoprogsopis coniceps Perkins

Nesoprosopis difficilis Perkins
Nesoprosopls dimidiatg Perkins

Nesoprosopis kona Perkins

Nesoprosopis obscurata Perkins
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- Kons

Kone

Koma
Rona, uplands

¥Kona

Kona, ex Cheirodendron
Kona |

Kona, uplahds.
Kbﬁa:]ﬁbnaun&u

Kona, common generally from lowlands
to BOOO!

Kona: Keokea

Koha

Kora: Kealakelma Bay Region

Xona, coast

‘South Kona

Kona; Keokea
Kona
fona
Kora

Fona: Kealakekus, rare



Nesoprbsopis onbrias Perkins Kééa, south goast ug to 20007
.Nesoprosopis paradoxs Perkins ' .Koﬁa

Nesoprosopis pubescéns.Perkihs : Koné

Nesopros&pis setosifrons Pérkins. Koﬁa '

Neé&pfosopis simplex Perkins ‘ Kona, generally distributed around.

lowlands, up to Keokea mauka

.Nesoprosopig sphecdidpideé'Perkins Kona, in mountains

Hegachilidae (Leaf-cubting bees)

Megachile diligens Perkins ' Kona

Apides

Apis mellifice Linnaecus (Honeybee) Kona, and common throughout the
o o islands. First hive bees
introduced in 1B57 from
California.
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MAJMALS ,BIRDS AND REPTILES OF KONA
Edwin H. Bryan, Jr.
- Memmals
The only memmals which ocour natufally in Koua , except those which
have escaped from domestication, are the bat, the house mouse, four species
-of rats, and the mongoose .

The Hawaiian' Hoary bat, Lasiuvrus semotus (True and Alien), sqeﬁm to have

boen reported first from Kona, by the artist and naturalist of the U.S.
Exploring Expedition, Titian Pea_le.' He says ( '

"A# Kaa.-ia-kea.—lcu.a- {'ﬁi?tealakem; o‘n" 'th_e_ islend of _Hawa.ii., r_nemorab'l.e
. as the place 'wheré__ the rénwfnéd cireumnavigator Cook perished, & speciss
of bat, which we beiieve new to nétﬁralists, ,wa_s' Qiii‘te common: it measures -
ab§u£ ‘&welve inches across thg wingss ..it :'Lé of_ferruginoﬁs greay coiﬁr; i;_hé
interfemoral membrane is large and inslude‘é_"fche téi’l,. which-‘is “about the

length of the body."
This membrane, which forms the "wings" of the bat is covered with
- fur-like hair. The species is related to species of common bats in North

end South ,America and one in the Galapngds Islands. This species was
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described by True and Allen in 1890 as Atalophe semota, but later was

placed in the genus lasiurus. It has been found to occur on several of the
larger Hawaiian islands, as far nofthwest as Kauai, bub at present is most
common in the Hualalai region of North Kona. It has been seen flying along
the Kona and Kau coasts, at elevations between sea level and 4,000 feet, in
both dry and wet regions, chiefly in the late afternoon and near sundown.
It is no longer "quite common,” as reported in the 1840's; to see one
today is quite an event.

The little cosmopolitan house mouse, Mus musculus Linnaeus, appears to

have reached the Hawaiian islands before the coming of foreigners, for
Captain Cook's third voyage reported it as common and well established in
Kona in 1778, The first missionaries also nobed its presence, as did the
naturalists of the U.S. Fxploring Expedition., It measures about three
inches long, with a tail three and a half to four inches in length.

One of the four varieties of rats was also of aboriginal introduction.

This is called Rattus hawsiiensis Stone, and its close relationship to
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mombers of the Rattus concolor group, of Indonesia and various Pacific
islands suggests that it accompanied the Polynesians on their voyages

across the Pacific, poésibly as showaways in their voyaging canocesa The

. Haweiians mede a sport of shooting rats and mice, using the bow and arrow,

the only way in which 4hey mede uge of this type of weapon.
The other three species of rats were accidental immigrants of & laber

date. Two are closoly relebed varieties of & species rather similar in

size and appearance to the Hawaiian rat. One is the white-bellied or

e et

Alexandrine rat, gﬁﬁigg_ﬁatﬁus alexandrious Geoffroy, which builds nests

in trees, and is also knowm ns the roof rat, entering attics from roofs.

It is known to damage fruits, such as mangos and avocadoes, eating small

holes which cause the fruits to spoil., The othef is the black rat, Rattus
ratbtus rattus Linnaeus, which prefers to live in burrows in the ground or

double walls of buildings, causing great annoyance by scampering about at

 night. It does even more‘damage by eating food meterials and soap, and

leaving wnsightly litter. Both these rats carry fléés; which in turn carry

diseases, such as bubonic plague. These two spécies, particularly the black

il
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rat, because of its domestic habits, are likely to bring these fleas inteo
contact with people, who mey become infected with the disease.

The largest of the four species of rats is the brown, Norway, or wharf

rat, Rattus norvegicus Berkenhout. Ths body averages oight or nine inches
in length, with an additional six inches of tail, and it usuelly weighs
about three quarters of a pound; lerge specimens mey weigh as much as two
pounds. This species was present in Hewaii before 1840, probably coming
ashore from early trading ships. It nests on or near the g?ound, making
runways and burrows with complicated galleries. It causes much destructionm,
chiefly in warebouses, but also in fields and to birds, as well as carrying
fleas with disease.

The mongoose, Herpestes griseus {Geoffroy) is a carnivor of the civit

family (Viverridae), native to Indis. It was introduced from Jamaica in
1883, and later from New Orleans in 1885, in the hope that it would destroy
rabts. TUnfortunately, it has not hed much effect in reducing the rat

population, but it does eat insects and ground-nesting birds and their eggs.
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CHECK LIST OF THE IAND BIRDS OF KONA

Those currently seen in the Honaunau area are marked with a star (% ).

ANATIDAE, ducks and geese; &
Anas wyvilliana wyvilliana Schlater, The Hawaiian duclk, §£l£i.ﬂ32&i‘
ijﬂhile this speciss hes been found in Kona, it probably was never
abundant in South Kona because of the absence of 1érge bodies of
fresh water. The same applies to aigratory ducks{}
Branta (Nesochen) sandvicensis (Vigors), Nene or Hawaiian gooses Found
on the upper slopes and visiting small ponds in North Kona just

before meting.

ACCIPITRIDAE, hawks

Bubteo golitarius Peale, Io, the Hawaiian hawk, Once abundant, it still

is to be found on the slopes of Kona.

PHASIANIDAE, quail, partridges, pheasants
Phasianus torquatus Gmelin, the Ring~necked pheasent, is found throughout

the Kona area (according to Sclwartz and Schwartz, 1949),

RALLIDAE, rails, gallinules, coots.

{The Sandwich rail, moho, Pemnula sandwichensis millsi Dole, is now

extinct, The Hewaiien gallinule, alae ula, Gallinula chloropus

sandvicensis Streets, and the Hawaiisn coot, alse keokso, Fulica

americane alai Peale, probably were nsver abundant in Kona, due to

the absence of marshes and ponds:
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CHARADRIIDAE, plover
(5 )Pluvialis dominica fulva Gmelin, the Pacific Golden Plover, kolea, is

a winter migrant which freguents the Kone c¢oast in some numbsrs.

SCOLOPACIDAE, sandpipers, snipe
Numenius tahitiensis {Gmelin), the Bristle~thighed curlew, kioea, &
winter migrant which has visited this area in small numbers, is now
rarely seen.
Heteroscelus incanus .(Gmelin), the Wandering tattler, _1_1_}._5‘._1__1, a regulay
winber migrant, is not as abumdant in the Honaunay area as the

plover and the turnstone.

(# ) Arenaria interpres interpres {Linmnaeus), the Ruddy turnstone, akekeke,
is a regular winter migrant, occuring in small flocks.
ji(;)*clfler nmigratory species, particularly snipe and the sanderling or

hunakai, Crocethia alba Pallas, occur as occasional mipgrants on

sandy shores of Haweiian islands, particularly those to the

northwest, but probehly are rare along the Kona coast,

RECURVIROSTRIDAE, stilts

i_i!.l*’choug;h the Hawaiian stilt, kukuluaeo or seo, Himantopus

himantopus knudseni Stejneger, is thought to have occured on all

the main islands of the Hawallen group, there is no doubt that it
| was much more abumdant on Kauai and Ozhu than on Hawaii; there are

few suitable places for it to live along the Koma coast.
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. PERISTRIDAE, doves ond pigeons

(% )Streptopelia chinensis (Scopoli), the Turtle dove, laceneck or Chinese
dove, in laber days called “'gﬁg&gﬁ by the Hawaiians, was an early
introduetion which is now presenﬁ in Kona, "Medium density up to
about 1000 feet; low density above this to 2000 fset or more."
“Sehmertz and Schwartz, 1949. |

(= )Geopelis striata striata (Linnaeus), Barred dove, introduced from
Singapore at various times since 1922, is fairly abundent in Kona.

"Low density up to about 1000 feet." (Schwartz end Schwarbtz, 1949).

STRIGIDAE, owls
Asio flammeus sandvicensis {Bloxam), pueo, the Hawaiian short-eared owl.

Seen flying atv dusk over grassy forehills.

ATATUDIDAE, larks
Alauda arvensis Limmaeus, the Skylsark, wvariously introduced since 1865,

oooure on the upper slopes.

CORVIDAE, crows
Corvus tropicus Gmelin, alala, the Hawaiian crow; still to be found in

small numbers on the upper forested slopes.

TIMELLIDAE, babbling thrushes
Leiothrix lutea (Scopoli), "Pekin nightingale,” "Japanese hill robin,”
introduced since 1918, has become widespread and locally abundant,

even being blown onto the high, barren slopes.
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TURDIDAE, thrushes

Phaeornis obscura obscura (Gmelin), omeo or kamso, a native Hawaiian

thrush, is endemic to the island of Hawaii, Its present status in

Zona is unknown.

MUSCICAPIDAE, 0ld World flycatchers

Chagiempis sandwichensis sandwichensis {Gmelin), the glepaic, is endemic

on the island of Hawaii, and occurs in the lower reinforest.

SITRNIDAE, starlings
(¥ )Aoridotheres tristis (Limmaeus), the mina or mynah, called by the
Hawaiians in 1atez; days "piha*e-kelo," was introduced from India in
1865, and has become widely distributed throughout lower regions of

the Hawsiian ig 1ands._

DREPANTIDAE, Hewailan honeycreepers. The entire family found only in the
Hewalian islands; now confined To higher elevations and many species

becoming rare and some extinct.”

Loxops virens virens (Gmelin), the Hawaii amakihi; endemie, island of Hawaii

-y

Loxops maculata mena (Wilson) ;‘:fomnerly in Himotione and Paroreomyze  ,

the Olive-green creeper; endemic to the island of Hawaii,

Loxops coccinea coccinea (Gmelin), the akepa or akepeuie; endemic island

of Hawaii

Hemignathus obscurus obsecurus (Gmelin), the Hewaii akialoa ; endemic to

island of Hewaii.
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Hemignathus wilsoni {Rothschild) formerly in Heterrorhynchuél. the
alkiapolatau; endemic to the island of Hawaii.

Psittirostra psittacesa (Gmelin), the ou.

Psittirostra bailleui (Oustalet) Fformerly in Loxioides,, fhe‘gg}gén;
endemic Hawaii I.

Psittirostra palmeri (Rothschild) ,formerly in Rhodacanthis,, hopue, the

- Orenge koa finch; endemic to the Kona district of Hewaii.

Psittirostra flaviceps (Rothschild) formerly in Rhodacenthis. ; the
Lesser~ or Yellow-headed koa finch; endemic to the Ecna region of Hawal

Psittirostra kona (Wilson) {%armerly in Chloridopé:; grosbeak finch;
endemic to Hona.

Himaticne senguinea sanguinea {Gmelin), the apapans.,

Ciridops anra{Dole), Ula-zi-hawane; endemic to island of Hawaii.

Vestiaria coccinea {Forster), the iiwi.
Drepanis pacifica {Gmelin), the mamo; endemic to the Hilo forests of the

island of Hewaii; possibly did riot ocour at all in Kona:; long extinct.

MELIPHAGIDAE, honeysuckers
Moho nobilis {(Merrem) fglso put in the genus Acrulocercu%f, the 00; endemic
to the island of Hawaii, and no specimens positively seen for more
than forty years.
Chaetoptila angustipluma (Peale), the 352255 endemic, doubtless extinct,

Hawaii island.
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PLOCEIDAE, weaver finches
Munis nisoria (Temminck), the Rice bird, called by later-day Hawaiians
the main Hawaiian islands; not abundant in Kona.
Passer domesticus (Limmeeus), the English sparrow; inbroduced before

1870; callied by later day Hewsiians "manu 1i'i-1i'i"; established

on all the main Hawaiian islands, but not abundant in Kona.

FRINGILLIDAE, finches, sparrows, bunbtings
(+) Richmondsna cardinalis (Liﬁnaeus), the Red cardinal, “Kenbucky"
cardinal; introduced since 1929; established in Kona,
(i) Carpodacus mexicenus frontalis (Say), the houss finch, "linnet",

"sapava bird," !'ai-mikana; introduced before 1870; not common in
papay &a-m: 3

Kona.
“Records of species of birds seen in Kona, particularly in the Honaunau
area, would be much appreciated at Bishop Museumtf
REPTILES OF KONA
The reptiles found commonly on land in the Hawailan Islands, including
those known in Kona, are all species found widely distribubed in the Pacific,
They include three species of geckos (Gekkonidae) and three species of

skinks (Scincidae). In certain parts of Howaii a few other geckos and
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skinks heve been reported, alsc a smoll, slender burrowing snﬁke, Typhlops
braminus (Daudin), but nome of these is reported from the Honsunau area of
KXona.

Geckos and skinks afe gasy to tell apart, both in appearance and in
habits. Geckos have their body covered with small grenules or minute scales,
the top of the head is withoub symuetrical shields, the digets (fingers of
the feet) are dilated, and the pupil of the eye is vértical. Skinks have
the body covered with ierger, eycloid scalss, the top of the head bears
large symmetrical shields, tos digets are not dilated, and the pupil is
round. Geckos are active chisfly at night, being seen usually in houses or
on screens, catching insects which are attracted to lights. Skinks are
acbive in the daybime, commorly seen sunning themse}ves or darting in search
of insects in the open or from under rocks and trash, They are most active
in the late afternocn. They seldom invads howses, preferring loosé piles of

leaves, rock piles and other places oub of doors.

The Sad or Mourning gecko, Lepidodactylus lugubris (Dumeril and

Bibron) is the commonest gecko in Pawsii. Their coloration is variable,
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ranging from brown, pale gray, tan or pinkish on the back, with derk spots
or blotches, and with white or pinkish lower surface, to very dark
specimens, with or without dark streak through the eye and along the side
of the head, It lays pear-gheped egés with hard, thick, white shells, 9 by
6.5 mme, cavable of falling and bouncing without breaking. These are found
sticking to a vertical surface or cemented together in clustsrs in cracks,
against boerds, or under loose bark or stones,

The Fox gecko, :ETZE‘EE.":?}:.:E. g,f?_:gg&}_ Dumeril and Bibron, grows to &
length of more than fovr inches, with a long, fox-liks snout., Its general
color is dark grayish-drab, verying with the changing size of a large
number of blaclk, white, and brown spots, the white spots on the back
fdrming rows. The under surface is pale, with a 1emon¥yellow tinge on the
belly, and salmon on the tail. It occurs commonly in housss, under stonag
and planks, and even in “ress. It seems always Lo be on the alert and moves
swiftly. The eggs cre neerly spherical, 9 or 10 mm. in disreter, firm, bub

rather brittle, laid in crevices in tree trunks and other such hiding places.

The Stump-toed gecko, Peropus mubilatus {Wfiegmarm) gets its specific
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name from the thin and tender neture of its skin. One can écaroely catch a
specimen which is not "mutilated" in some way. Struggles of this gecko
against one's fingers are likely to tear rents in the skin, and the tail is
broken off easily. The tail is broad and flat, with a dlstigct oonstrietion
at the base. This species may reach a length of three and a half inches.

It has a uniform drab color, with browmish markings on the hea.d_' and a white
stripe between the eyes. The under surface is whitish with a yellowish tinge
on the hind legs and belly. Both surfaces are cover.ed with minute black
specks.

SKINKS

The Moth skink, Leiolopisma noctua (Lesson) is the smallest of the three

skinks, measuring about two end a half inches m 1§ngth. Its color is des=
cribed as "glassy clay" above, paler beneath, white with dull brownish
marbling on the_tail. A pale band covers the two central rows of scales
down the back; the sides of the head and a band on each side is dark brown,
jrregularly dotted with pale spots, which may continue on the legs.

In the woods we find the Azure-tailed skink, Emoia cyanura {Lesson),
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1.argest of the Hawaiian skinks, measuring almost five inches longe. It is
recognized by its sharply defined, light mid-dorsal line, which extends from
the tip of the snoﬁt to the tail. The ground color of most adults is dark
brown, even black; some may have a yellowish or white stripe on each side

of the ceﬁtral line. The middle six rows of scales on the black may be
bronzed tewny olive. The under Surfage is lighter then the back, and may
have a greenish tinge. Colors are more intense in young skinks, becoming
duller with age.

The Snake-eyed skink, Ablepherus boutonii poecilopkeurus Wisgmann is a

very agile species, up to four inches long. It lives generally at lower
elevations, where the climate is drier, preferring sunshine to shaded woods.
The color is varieble, ranging from entirely dark, through browm, eolive,
slaty, even blue-green, wniform or with two to four lighter stripes on the
back, but never an odd number {a stripe in the exact center}. It seldom
stays sufficiently still for you to see that it does mot close ibs eyes,

the eyelids not functioning. It lays oval pink eggs, measuring two-thirds
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by one-third of an inch, deposited in damp earth.
For additional data about Mammals and Reptiles in Hawaii see

"Animals of Bawaii," by Spencer W. Tinker, Honolulu, 1938 and 1941.
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A STRVEY OF THE MARIWE BIOTA OF THE HOWAUNAU BAY REGION, HAWAII

By
Alison Kay

The object of this survey is to present a generalized picture of the
marine biota of the Horaunau Bay region of the Island of Hawaii. The survey
was undertaken during two periceds, one qf five days in January, and one of
three days in August, 1957. Because of the limited time available for
collecting in the area, the following discussion comprises neither a come
prehensive list of species which occur in the region nor an intensive
ecological survey.

Geography and Other Factors

The Honauneu Bay region comprises approximetely three milés of
coagtline extending from the north end of Honaunau Bay to the east shore
of adjacent Alshaka Bay which lies to the south of Honsunau. Although the
entire area presents a more or less constant topography, consisting of a
fringing coastline of basalt, the distribution of the marine bicta is not

uniform. The region has been divided into four habitats for purposes of the
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present discussion (Fig. 1). These habitats are influenced by factors such
as the degree of wave action, tidal exposure, and type of substrate.

Tidepools form & hebitat with a rich and varied biota which is easily
accessible to the visitor. The cbastline of the Honaunsu Bay area presents
considerable scope_fdr the occurrence of tidepools, the most conspicuous
region of their occurrence being on the lava flow which projects seaward
directly in front of the Sanctuary. The edges of this flow form the south
shore of Honaunau Bey and the north shore of Alahaka Bay. The flow extends
approximately 500 feet from the shore seaward, and is about 400 feét in
diameter atlits greatest dimension. The surface of the }ava is studded with
small pits, cfevices, shallow basing, etcs In addition there are severgl
~arms of the bays which indent the flow, The flow is exposed at 0.0 tides,
at which time the majority of the pools are not in communicaticn with the
ses. but subject to complete isolation. At.tides higher than 0.0, the flow
is variously covered by waves, and the tidepools are comsequently replenished
with sea water.

Although the tidepools on the lava flow are the most conspicuous in the
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Honaunau Bay area, other tidepools occur along the coastline wherever the
shore is wide enoygh to support a pool of water, and where it is close
enough to sea level to be replenished by a high tide.

The second habitat which will be discussed is that which may be termed
e protected habitat, where there is little surf action.. This factor
characterizes the shallow inlet, Kgfone-ele,uat the.soﬁthpeast corner of
Honaunau Bay adjacent to the Senctuary and the Sanctuary lavae flow. The
jnlet is partially constricted off from the bay by a baselt spit which forms
a shellow ba? across the entrance. The bar is interrﬁpted by a narrow
channel which permits small boats access to the bay.. The substrate here is
send, but Ke-one-ele is bordered by the rocky shoreline end the walls of
the Sanctuary.

An exposed habitat is-ths t#ird type of habitat which will be discussed.
This habitat.comprises the major portion of the shoreline, occurring along

the seaward face of the coast, and consists of an irregular fringe forming

benches and bluffs varying in height between two and fifty feet above sea
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level. In places the face of the shoreline is sheer; in other parts there
is a gentle slope toward the sea, the slope frequently levelling off into
benches which are Washed continuously by waves. The seaward face of the
coastline is subject to constant surf and tidal action,

The shallow waters of the bays form the fourth habitat, which may be
considered as a sub-tidal habitat. Depth §i‘ the water varies from a few
inches to six.feet within 100 feet of shore s depending on the height of the
tide and the degree of surf action, The weters of both Honaunau Bay and
Alsheke Bay are extremely clear, and from the high areas of the shoreline
it is possible to observel brightly colored fish swimming about submerged
benches and boulders. Divers may be hampered by a fresh water lens which
forms in areas where there are bubbling freshwater springs in the south-east
sorner of Honaunau Bay. The lens impairs visibility.

The prévailing wind direction is north-east. During. the early morning
there i;', little wind, and the waters of the bays and ‘tidepools are calm and
clear. At noon, with a rise in wind, ruffle.appears, and visibility both

in tidepools and in the bay is lessened.
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_ The effects of wave action along the coastline and on the Senctuary
lava flow were considerably more noticeable in January than in August. The
author observed both a high tide (1.7) with vigorous surf and a low tide
(~0.1) with a calm sea in Janwvary. During the period of the January high
tide, 81l but a few pools at the shoreward edge of the lava flow became in-
acéessible as the enbire lava.fle.w was covered at inbtervals by waves of con-
siderable force. During the Janvary low "c.ida the entire lava flow wasg ex-
posed; it was not possible; however to collect in pools at the seaward
sdge of the flow because of the force of the swrf although these pools
were visible befween waves. In contrast to the conditions existing in
January, in Auvgust the entire Sanctuary lava flow and coastline were
accessible even during a l.8 tide, Pools at ths seawarci edge of the
Sanctuary flow and patches of seaweed growing on partially submerged
benches along the goastline which during Janvery had been hidden by surf

could easily be examined in August.
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Tidepools
Tidepools vary greatly in size, ranging from small depressions or
crevices to wide stretches of webter., They differ in character according
to their distance from shore and the consequent degree of exposure which
they experience.
Those pools which are nearest shore and whicfx are replenished with
water onl;r 8t very high tides are barren. Animel life is limited to

specimens of the periwinkle Nerita picea and Littorine pintado. Occasional

bivalve mollusecs such as Isognomon costellatum may be discovered by turning

over rocks on the bottoms of the pools. The large black grapsid crab,

Grapsus grapsus, frequently scrambles about on the lava between the pools,

Seaward the tidepools become richer both in faune and algae. The walls

of most of the pools are lined with the crisp green alga, Boodlea composita,

which forms a dense mat in which are harbored numerous minute molluscs,
annelids, and crustaceans. Occasional patches of another alga, the orange-

brown Hydroclathrus clathratus cling to the walls of the pools also. The

bright orange sponge, Spirastrella keaukaha, forms a thick growth in some
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of the pools, and is also found on the undersurfaces of the loose fbéRS'ih
the bottom of the pools. Also lining the walls of the pools and projecting
between the small rocks on the bottom is the gray sea urchin, Echinometra

mathaei mathaeci. Patches of brightly colored sea anemones oocur on the

walls of the tidepools from the mid-section of the lava flow to the seaward

edge. The bandenna prewn, Stenopus hispidﬁs, fregquents the edges of the
deeper po;tions of the larger pools, seldom venturing forth into the open
‘Water, but visible by its anﬁennae which protrude from beneath the pool
ledges.

The substrate of the majority of pools is smooth basalt on which lie
numerous small rocks, and among which may be some sand. The sea cucumbers

Hblothuria_atra,'Actinopyga mayritiana, and Stichopus sp, lie on the bottom

of the pools, their tentacles spread out in front in a semicircular crown.

Holothuria atra, a black species which is frequently coated with sand, is

most numerous; twenty-five specimens have bsen coumbed in a pool four feet
in diameter. Rosebttes of moulded sand which are often noticeable on the

bottoms of the tidepools are the egg cases of the gastropod mollusk
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Natica macrochiensis. The only mollusk which oceurs frequently in the

pools is the small triton, Cymatium chlorostoma.

If the rubble of the substrate is examined, other forms of animal life

become visible. Numerous smell crabs such as Pachygrapsus and Carpilodes

scurry about whern the rubble is disturbeds Clinging to the undersurfaces

of rocks are the biwalve mollusks Anomys and Isognomon costellatum, and the

gastropod Peristernia chlorostoma. The snake-like sea cucumber, Ophiodesoma

spectabilis also mey be found under rocks in tidepools.

There are several species of fish in tidepools in addition to the
invertebrates. Gobles and pool-hopping blemnies sre conspicuous both in
pools near the shore and those which are at the seaward edge of the flow,
In addition, small specimens of the silver and black-striped manini,

Acanthurus triostegus, the black and white demoselle, Dascyllus albisella,

and the yellow chaetodon, Chaetodon fremblii, are numercus. A small flounder,

Bothus sp., was noted on one occasion.
As the seaward edge of the lava flow is apprcached, the tidepools

become noticeably richer in algel growth and animal life is no longer
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conspicuous. The algag form a thick, heavy covering owver the suﬁstrate;
the species comprising the algal turf include the small, fan-like, brown,
Padina, the pink and white Jania, and the coarsge brovm Turbinaria. String-
like white tentacles of a terebellid worm frequently move slowly over the
algae; the worm itself lives in a.moulded tube deep in the algal substrate.

Brightly colored opisthobranch mollusks such as Micromelo guamensis and

E???ﬁ??% gmplggtre may be noted wandering over the algal substrate.

The north shore of the lawva flow is deeply indented by an arm of
Honaunau Bay, Keawewai, which extends approximately 100 feet across the
flow, varying in diameter from 50 to 100 feet. Keawewai is in constant
communication with the sea and is thus subject to the rising and lowering
of the tides., It varies in dépth from three feet at its seeward enbrance
.to less than six inches at the distal end. The substrate is formed of loose
rubble consisting of small algal-covered rocks and pieces of dead coral,

The rubble is interrupted in places by patches of sand studded with the

green and white algae,.
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The walls of Keawowai are lined by sevéral species of ses urchin,

particulerly the gray Bchinometra mathaei matheei noted in other tidepools,

i

and the similar but black E. mathsei oblong%. In addition the bright

orange sponge Spirastrella keavkaha and occasional heads of the pink coral

Pocillopora damicornis line the walls, The bobtom of the indentation is

covered by numerous specimens of the large, short-spinod sea urchin,
Tripnsustes, the spines of Which.frquently bear small bits of debris such
pieces of algae and.small molluskss The purple test of this sea urchin is
often found amid the rubble of the shoreline. The sea cucumbers Holothuria

atra, Actinopyza mauritiana, and Stichopus sp. also lie about on the

substrate, At the seaward edge small specimens of the red, flat-spined

sea urchin, Heterocentrotus mamillatus and the long-spined wana,

Centrechinus paucispinus, occur between the rocks and coral on the bottom.

The send patches of Heawswai form a feeding ground for several species
of carnivorous mollusks. Several species of the genus Conus occur partially

buried in the sand during the day; Conus hebrasus, (. abbreviatus » G+ lividus,
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and Cs nenus are particularly numerous, Other mollusks in this area inoclude

Cymatium chlorostoma, Mitre litterata, and the small strombid, Strombus

maculabus.

The gndersurfaces of the rubble substrate also present an interesting
picture as regards animal life, Moving the stones and pieces of coral
results in the disturbance of the rapidly moving brittle stars, Ophiocoma
SPPe, which quickly disappear beneath adjacent rocks and coral, Clinging to
the undersurfaces of the rocks are at least three different species of

starfish, the large, smooth armed Linkia multiflora, the wide-armed

Agterope carinifera, and a very small (inch or less in diameter) red species.

Two small sea urchins also cling to the undersurfaces of the rocks, the

blunt-spined Bucidarus metularia and the white Lytechinus verraculatus.

The Inlet, Ke~one-ele
The inlet, Ke-onewele, with its sandy substrate, has little to offer
in tﬂe way of either animal 1ife or algae., However, the wélls of the
Senctuary which border the inlet on the shoreward edge, the coastline on

the two sidew, and the basalt spit which denotes the seaward margin are
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characterized by algae and animal life which are dark and sparse in

comparison with the bright colors and rich variety of the tidepools.

Small ’beds. of the mussel, Brachidontes corebristriatus, cling to the
basalt substrate of the northern edge. The southern edge and the walls of
the Sanctuary are. covered dense, deep mabt of red algae, Harbored in the
met are numerous small annelid worms end mollusks. Largér mollusks such as

Morula tuberculata, Drupa ricina, Thais harpa, Littorina pintado, and

Nerite picea cling to the walls and exposed substrate. All of these species

are dark gray or black, scarcely noticeable against the basalt and dark
algal mat.

Seaward, the basalt flats which are exposed at low tides form a feeding
ground for several species of the gastropod Conus, which during the day are
partially buried in the. sand and algae on the basalt, The white gastroped

Horula ochrostoma also occurs here, as do small limpets such as Siphonaria

and Phenacolepas. A minute purplé barnacle clings to the exposed portions

of the spit.
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The Rocky Shoréline
The.rocky shoreline is subject to almost constant wave action even at
.low tidés, but it may be partially exposed by fecedipg'waves. The face of
much of the shoreline has a pink hue owing to the cover of the caralline
alga Porolithon. Occasional tufts of the brown §g§§3313533 are also present.
Animal 1ife on the sheer fase of the shoreline is limited to & few more or

less sessile invertebrates such as the sea urchins Podophora atrata and

Echinometra mathaei mathaei, the latter frequently ocourring in deep pits

in the substrate; mollusks such as the opihi Helcioniscus exaratus and

Drupa morum; and the large barnacle Cthalamus hembeli,
On the boulders which lie below the sheer walls of the shoreline, and
on the sea-level portions of the shoreline which form low-lying benches,

there is a rich growth of brown algae, principally Sargassum and Turbinaris.

Occasicnal patches of the bright green Ulva show through the browns. In
several areas of the coastline there are thick patches of the crisp,

golden Chnoospora pacifica.
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Shallow Waters of the Bay
The bottom of the bay is covered by loose rock and dead coral rubble;
at low tide the depth of the shallow regions within 100 feet of shore is
less than three feet. The rocks are strewn with echinoderms; particularly

noticeable are the bright red, {lat-spined Heterocentrobus memillatus

which may be six inches in diametsr, and the bleck, long-spined Centrechinus

paucispinus. The debris-carrying Tripneustes also occurs here. The

holothurians, Holothuria atrs and Actinopyea mauritiana are also numerous.
3 =)

In the deeper water (five to seven feet) large heads of coral aré present,

the white Pocillopora meandrina var. nobilis, large yellow and purple heads

of Porites sppe. Numerous small fish were noted around the coral heads,

particularly large specimens of the manini Acanthurus triostegus, the

boxer Ostracion cubicus, and a red striped labrid.

Additional Faunal XNotes
In addition to the living snimals which have been recorded for this

survey, evidence of the occurrence of various other species was ochtained
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from fishermen in the area and noted in the debris on the beaches well above
the tidal mark,
Fishermen noted the ocecurrence of species such as the u'u (Myripustis

murdjan), aweoweo {Priscanthus cruentatus), moi {Polydactylis sexfilis),

maomao (Abudefduf abdominalis), ohua (Cantherines sendwichensis), akule

(Selar erumenopthalmus), uku (Aprion virescens), kewelea (Sphyraena helleri),

and hinalea (Thalassonia wwbrostigma).

Various meollusk species were noted in the rubble at ﬁigh tide level

a.long the shore. Specimens of Cypraea granulata, C. wauritiana, C. helvola,

C. poraria, Conus striatus, C. pulicarius, Distorsio anus, and Casmaria

kalosm§dix were noteds Exemination of the rubble along the shoreline will
pr§bab1y lead to.the recording of other species which have not been noted in
.the tidepoﬁls or alopg the shoreline.

A detaliled faunal list is appended. This is not to be considered
comprehensive, bubt merely indicetes the species which were collected or

noted during the survey.
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Summery

The marine biote of the Honaumau Bay region has been discussed from
the.aspects of four habitats which are distinctive in their distribution of
enimal and plant life. The tidepools of the lava flow projecting directly
seaward from the Sanctuvary are most accessible to the visitor; short walks
along the shoreline permit observation of the exposed rock habitat and the
sub~tidal habitat.

The biota of the tidepools is richk, varied, and colorful. The
tidepools differ in character; depending on their digtance from the shore,
those nearest the seaward edge of the flow support a dense population of the
algae and snimal lifes The dominent enimal group in the tidepools is the
echinoderms, four classes of which are represented in congidersble numbers.
Sea urchins (Bchinoidea) and sea cucumbers (Hblothuria) are particularly
noticeable, lining the walls and substrate of the pools. Holluscs are
limited to a few species which occur principally on the undersides of rocks.

The seaward edge of the coastline, which has been considered as an

exposed rock habitat, is also colorful, but relatively few animals occur
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here., The color is imparted by the pink coralline alga Porolithen which
encrusts the rocky substrate and the rich golden-brown Sargassum which
covers the boulders and benches, Animal life is limited to a few more or
less sessile invertebrates. The waters of the bays, the sub-tidal hebitat,
are clear and permit observation of brightly colored fish which hover near
submerged benches and bouldors. Divers in the bays may also observe large
heads of coral and numerous large sea urchins.

By way of.contrast to the three habitats above, the algae and animal
.1ife of the protec‘ted habitat; the inlet at the south-east corner of

Honaunau Bay, is dark and limited to very few species.
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Check List of Invertebrates from Honaunan

Species
Coelenterates

Poeillopora damicorris
Posillopora mesndrins
var, nobilis

Porites sp.

Dendrophyllia manni

Cyphastrea ocellina
Porifersa

Spirastrellsd keaukaba

Black Sponge
Annelids

Terebelliad

Burythoe sp.
Mollusca - Gastropods

Bursa bufonia

Cerithium nesiobicum

Conus abbreviatus

H distans

hebraeus

imperialis
lividus

nanus

Tidepool
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iflonus .2attus

1 yeemicunlatus

Cymatium chlorostoma

" gemmatum

" pileore

T ]

Cypraea capubserpenti

" isabslla

" moneta

—— s m————

" reticulata

Drupa morum
1}

ricing

Holcioniscus exarstus

Littorina pintado

Melenella cumingi
midpacifica

Mitra litterata

Morula ochrostoma

" tubercula@i

Natica mascrochiensis

Nerita picea

Peristermia chlorostoma

Phenecolepas sp.

Rhizochilus madreporum

Siphonaria sp.

Strombgi macnlatus

Tidepeol
X

X
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X
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X

X

X
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Thais harpa

ar————

Turris spe
TN ————-

Vexilla taeniata

Mbllus#a-Opisthobranchs

Haminoea crocata

Hexebranchus sp.

Bydatina amplustre

Micromelo guamensis

Mollusca .= Lamellibranchs

Anomya nobilis

Brachidontes cerebristriatus

Ctena bella

Isognomon costellatum

" incisum

Periglypta edmonsoni

Spondylus hawaiensgis

BEchinodermata -~ Asteroids

Asterope carinifera

Linkia multiflora

Unidentified small red sp.
Bohinodermata - Behinoidea

Centrechinus paucispinus

Echinometra methaeil mathaei

u mathaei oblonga

Tidepool
X

X
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Fucidaris nebularia

Hoterocentrotus mamillatus

Lytechinus verraculatus

Podophora atrata

Tripneustes gratilis

Behinodermata - Holothuria

Actinopyga mauritiena

Chiridota rigida

Holothuria atra

Ophiodesoma spectahilis

Stichopus sps
BEchinodermata - Ophiuroidea

Ophiocoma erinaceus

" pice.

Arthropeda - Crustacea

Carpiloides bella

Grapsus grapsus

Leander debilils

Lepbtodius sanguinensis

Leptodius sp.

Pachygrapsus minutus

Platypodia eydouxi

Pseudosquilla ciliata

Tidepool
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Tidepool

Stenopus hispidus X

Arthropoda - Cirripedia

Cthalamus hembeli

Unidentified purple sp.
Bryozoa

Loxosoma Spe x
Fishes

Abudefduf abdominalis x

Acanthurus triostegus x

Aprion virescens

Bothus sp. x

Cantherines sandwichensis

Chaetodon fremblii P

Dascyllus albisella x

Myripugtis murjan

Nago unicornis

Ostracion cubicus b 4

Polydactylis sexfilis

Priascanthus cruenbatus

Selar crumenopthalmus

Sphyraena helleri

Thalassonia umbrostigua
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Tidepool Inlet Coast Sub=tidal

Algne

Agparagopsis | x x
Boodlea compogita x

Chnoospora pacifica | x
_(}_Zi:_af._gphora pin X
Dictyosphaeria x

Gralc ilaria X %
Hydroclathrus clathratus X

Jania | | x

Laurencia ' % %
Padina | ' % x
Porolithon x
Sargassunm x
Sphacellaria p.4 x
Turbinsria X b4
Ulva x
Valonia x
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