THE PHASE [ ARCHEOLOGICAL RESEARCH PROGRAM FOR THE
KNIFE RIVER INDIAN VILLAGES NATIONAL HISTORIC SITE,
PART III: ANALYSIS OF THE PHYSICAL REMAINS

Edited by
Thomas D. Thiessen

Midwest Archeological Center
Occasional Studies in Anthropology
No. 27

Series Editor
F. A. Calabrese

Produced for the Rocky Mountain Region, National Park Service

United States Department of the Interior
National Park Service
Midwest Archeological Center
Lincoln, Nebraska

1993



Second Printing

October 2000



TABLE OF CONTENTS

TADLE Of COMUEILES +.vvveveveiveressoreriseseresrsesesesessassesesesesessesensssssessassessnssesensesensssesestssesensssestsesestesessesestosessasessesessasssensosens i
LIS Of TADBLES 1ovvivieteciiieriiieieerie ettt et et e st st e e st s be st est s seese st emtenesae st emeesesaemte st sue st ertestesesaestenaestesheseeraeneesasanennens ii
LASE Of FIEUTES 1. vovevtveveetereretetertsesieestse sttt sttt bbb b b s b s b s s bbb AR R bbb bbb st e bt e b b v
List of ABbreviations USEd .......ovireierereerierieiniineenieetrte ettt ettt ettt bbb ebe ettt eb e e b e ebaeseeueebessensens ix
PIOIACE tvevvrereirereresiesiete st et ettt rb ettt sae et e st e e e s e bbb e R h s e R R s e RS b e se e e e b s h e b b b e e she e sue s resbeeneesuees be

17. KNRI and Upper Knife-Heart Region Pottery Analysis,
by Stanley A. Ahler and Anthony A. Swenson

TOETOQUCTION 1. evivveteetieveeteeteeetertereettestessast e et aes e te s e beesaessassesseseassessessentasssersaresstsssseorenseesressnesseesenrenns 1
Ceramic ANAlVtic Methods ..ot ers st eresersereeereareersonssssesseensons 2
Analytic Batch Definitions ....c.cciviieeieieieeieeitece e ettt ste e sre ettt tseresaete e st eseeseereersereereensereensone 5
Batch CRIONOLOZY «.eeevieieeitiietiiceiiteiete et ete ettt a et ee ettt stsereete et eassasebeeteeteeteassersereenenensens 26
Chronological Change in Pottery Assemblages ........ccceverreererricrernieniicreieirenesesesee e svessesesesnes 93
Mandan-Hidatsa DISHICHONS ....ceveteriiiiriiireniesieetenteeaniesesresresstessessrsasssesserasssssssessessesssmseassens 139
SYTIOPSIS «evererenieniitit it s sa e bbbt st e et a e saeene e neene s 159
References CIted ..vvvicveiveieirietei ettt ettt e see b esestees et teetesbesseraetessesbessessassessasseseossoseon 162

18. KNRI and Upper Knife-Heart Region Lithic Artifact Analysis,
by Stanley A. Ahler and Dennis L. Toom

INLELOAUCTION 1 ivveeererieereereereiraesreereerresraecaeessesssesasessaesssestsesrssssaenseenssssesseensaesnsssisesassessnssonsssnsesons 173
Methods and Data Base ...t eeeeereeee et ere et ere et asareeaessarsessbestseenbeoratseanen 174
Stylistic ANAlYSIs .ecveevereerinreerenreinrereneniereeeneeneane et ettt ettt 189
Raw Material Variation .....ccvecuerireieteieetieiierieieseestesessessesseseesesssasseessessessessesmesonsessesneensesrsesesssees 214
Technological and Functional Variation ........c..ccveeeieieieenerieieieeinecriesesseessesse e ereereerneresnesnsens 231
SUITIINIATY evveervrerereeireeeueeioreaesseestesssseserseassessrsessssensesssssasessssansssssssesnssssesssessssessnssessnsssessnsensinnnessns 253
RefErenCes CLtEA cuvviviviiviiriciieriiiereiesseerive ettt st ers s asss st eesesreebaestsssesteareentessesseesesssssnsssnnessesssenseos 256

19. KNRI and Upper Knife-Heart Region Unmodified Faunal Remains,
by Stanley A. Ahler, Lynn M. Snyder, Carl R. Falk, and
Holmes A. Semken, Jr.

INEEOQUCEION cetveetieeteiene ettt e estestesesrenee e stestseeseentesesnensesesteseessastssessersessensensessessessestastastns 263
Section [: Culturally Significant Vertebrate REmains ......occovevveeiroriinrenrienieniieniniiennenieenneeninneennes 263
Section II: Rodent and Insectivore Remains and Environmental Change ........cccoveevevrieniennnee 266
SUITUITIATY «evevvererrersrensesereessecsuessaesseesesssesseessnesesssesssssssssssesssessasssnesssesssrasssnsssssseessssasssessssassesssessns 270
RefErences CIted ...coveeivereriierieioierii et e stetetestest et e st et st st s e seestesesatsbesbeseessensessesaesaessesssesseons 271



20. Modified Bone and Antler Remains from the KNRI and the Upper Knife-Heart Region,
by Timothy Weston and Stanley A. Ahler

IETOAUCTION «.veevevienertienrercorestissesessesieereebesraerasssessassessassassassassntostessessesssensessaeraensasssenssossassnans
ACCUITUTATION v vt vt ivi vt sae sttt ereseresereessesssessasabaesssessesssesasessnesssasssassasasnessneanssersassssessesssseens
MELhOOIOEY «..viviereirietiiiir ittt eb et sa bbb s bbb b b et saeaenenenann
Data Presentation and DiSCUSSIONL ...veicuviiiveeerierieeeiieeiieeerreesresosesesueesoesssresasrseessorsesssrsassnnes
CONCIUSIONS nv ettt ittt et et eet e e e ete s et estbesbesss e teesteesssesssesseassesssensaasssessaeastesressstesssesnntsesenen
RefErENCES CEA «.ovviiviieeeiiiirricree et et cereeeetre e eeares cetreseres s bseesenassssesssssaessnesennsessntsessnssnnsssns

21. Analysis of Euroamerican Trade Artifacts,
by Stanley A. Ahler and Amy Drybred

Table

17.1.

17.2.

17.3.

17.4.

17.5.

17.6.

17.7.

17.8.

TELEEOTUCTION e evev vttt erestset ettt et et er bt stebbbesberesbessarsere s ereasasaessabbabassassessssrsstesnsssssesssssesns
Fur Trade Chronology and ProCeSSES .....cieecvererrerereererieisieseeresteseesseressessonesasssessssesessessensenss
MeEtal TTAdE ATLIACES everrevrreririrreererieereerrersessersersesseessssessessessossesssensessesserstosseessssssesseessossesreens
(G1ASS BRAS cvvvvveeviirieetirreeriiereretetessetetisresaseresraessessessesresseesesssensessassesssessessssnsessesnsesressresnsasns
Other TTade ATUIACES vovvveviiveeeiierietieiirineeriersereere et sresseereareessessessesssassessessesneerssonssssesseseeenns

STTIOPSIS + v evrrrrerrerieneenieneeniertteitseeteestsae et et et e s ebese e bt smes s esaeabe et s seseteabeses e b et e nbesbaaraensesrsenssanse
REFETENCES CHEEA .ooivviereieiieeieee ettt ettt ettt esar et e e bt esaeaaesabeeatsersserseenssontssasessaneseseessnssnneenns

LIST OF TABLES

Analytic batch identifications for the upper Knife-Heart region comparative analysis, with data on

ceramic samples used in the ANALYSIS ...ecvrerirerrecieiiriesteirt ettt rereee s seesrebesteteereereereerssresresrensons

Summary of data for selected ceramic variables by analytic batch ......cccocevveneniennniciiien

Qutput data from the principal components analysis of 78 ceramic batches and 42 summary ceramic

LA VATIADLES 1ottt ettt ettt et s ot et e aessat e et e s st aesaaetaestssembessatteesatesenneeaesneeesanteeeare s

List of chronometrically or historically dated analytic batches in the Knife-Heart region, their desig-

nation as early or late, and dates entered into the correlation analysis with other variables ....................

Pearson product moment correlation coefficients between the variable chronometric/historic date

and other ceramic variables, computed for 23 dated early batches in the Knife-Heart region .................

Pearson product moment correlation coefficients between the variable chronometric/historic date

and other ceramic variables, computed for 27 dated late batches in the Knife-Heart region.....................

Summary data for selected ceramic variables according to analytic batches grouped according to

Chronological PETIOAS ..vicvivirieirireeeetcr ettt sttt st se st et e saaeta s e ereerserasrentans

Working organization of analytic batches in the Knife-Heart and Garrison regions according to time

periods and tentative culture-hiStOriC UNIES .....c.cocoiiriririreererieieietieiiisseeeereteneeseses e ress e tererss et sess e

i



Table

17.9.

17.10.

17.11.

17.12.

17.13.

17.14.

18.1.
18.2.

18.3.

18.4.

18.5.

18.6.

18.7.

18.8.

18.9.

18.10.

18.11.

Page

Data on sample size expressed as the maximum number of observable occurrences of each vessel zone
according to time period for the Hidatsa tradition ceramic samples from the upper Knife-Heart and

GAITISON TEZIOMIS 1vververvrervervensersensersessessesseeseenseseestensesteamessaestostsssisssosensesesesesssenessesonesstansansaessassasssenssonsassasssasssen

Simpson's concentration index values computed by time period for selected ceramic variables in the
Hidatsa tradition Ceramic datal SEE ... ..eerrreerererrerereererererrereesesseressereseresesessescssesenessossssesasesssssssssassasessssssseses

Thermoluminescence dates produced directly on rim sherds classified as Knife River ware in the
COTAMIC STUAY SAMPLES 1evrerererevirirreerrererienieteireeterenteteretebetebeseebesesresestsneresearencasesentssesarssessasansasensessasasessenseses

Summary data on chronometric dates and percentages of Knife River ware and Deapolis ware in early
sites identified as Awatixa and Hidatsa-proper in subgroup affiliation ......c.ccccccvvevererivineirnivieveneeseenneeeenes

Summary of tribe and subgroup identifications for selected ceramic batches, according to time period .......

Tabulation of frequencies of Le Beau ware and Knife River/Deapolis ware by site (batch) for each
subperiod and general time PEHOQ ......covecvviviiiiiiiieieieciiinrc ettt ettt sttt ettt bne

Stone tool and flaking debris samples used in the KNRI lithic analysis program, organized by batch ...........
Summary of arrowpoint morphological classification by time period for upper Knife-Heart region sites ......

Summary of discriminant classification results for 254 projectile points grouped into eight time
periods, using 18 variables measurable on whole artifacts only .....ccccccevveivnneeiinniiieec e,

Summary of discriminant classification results for 384 projectile points grouped into eight time
periods, using 13 variables measurable on both whole and broken artifacts ........cccooeveviviiviiiirieericeeieccrennee.

Output from the discriminant function analysis of 254 projectile points divided into four temporal
groups, based on 18 variables recorded for whole artifacts only ......cc.coceverieieeeneneceniiieri e

Output from the discriminant function analysis of 384 projectile points divided into four temporal
groups, based on 13 variables recorded for whole and broken artifacts ........c.ceceeveererinreinrerseceeceeeeeenee

Data on the frequency of heat treatment in Knife River flint tools in technological class 1, according
to analytic batch and time PEriod ......c.cueuruieciininiririrreeeee ettt et an

Data on analytic batches with combined percentages of certain and possible heat treatment of KRF
equal to or greater than 50.0%, arranged chronologically, and ranked by heat treatment percentage..........

Frequencies of lithic raw material types in stone tool collections for the upper Knife-Heart region,
limited to bias class A and B SAMPLES .....c.ccecveieiiriirierninieieete et eeesr et et r b r et bt rebesbennes

Frequencies of raw material types in chipped stone flaking debris in size grades 3 and larger in
collections from the upper Knife-Heart region, limited to bias class A and B samples.......cccccoeeeviiinniininnn.

Frequencies of lithic raw materials other than Knife River flint in chipped stone tools in technological
classes 1, 2, 4, and 5, organized by time period and by lithic source direction .......oocoeiveevevinriveeeereiciirinene,

iii



Table

18.12.

18.13.

18.14.

18.15.

18.16.

18.17.

18.18.

18.19.

19.1.

19.2.

19.3.

19.4.

20.1.

20.2.

20.3.

20.4.

21.1.

Frequencies of lithic raw materials other than Knife River flint in chipped stone flaking debris
organized by time period and by lithic source direCtion ........c.c.ccoieeeriniii e

Descriptions of stone tool technological classes used in the upper Knife-Heart region lithic anlaysis ..........
List of specific stone tool functional classes used in the upper Knife-Heart region lithic analysis .................

Summary of specific functional class numbers assigned to generalized functional class groups for
analysis of the upper Knife-Heart region stone tool cOlleCtons .......ccveererevreririnorniiinininnenenreessiesennes

Summary of stone tool technological class frequencies according to time period and analytic batch
for the upper Knife-Heart region cOllECHONS . ceviiiimeveuninrircieiererereresesiissrereissesssii e sessessisieseseesssnenes

Summary of stone tool specific functional class frequencies according to time period and analytic
batch for the upper Knife-Heart region lithic COllECHONS ..evvvceioiriririeiiceccirirecrrtiee s seesseas

Summary of stone tool generalized functional class frequencies by time period in the upper Knife-
Heart region lithic COIECHOMNS .covevevvririirreeereiiieieertereirirtetrisseressssesassesesassesesessensssessstasansesessesessessssescasensesas

Data on the ratio of counts of flaking debris to counts of chipped stone tools from the same contexts
in the upper Knife-Heart region lithic COLLECHONS ...c.ceirimimicririririeretiiectnneeec e

Sources of collections used in the assessment of chronological changes in large fauna assemblage
composition in the Knife RIVET TEZIOM ...iveuiiiiiiiiiieiiiiieinieereeccnenerinre st e etese s ebasassssetesassesasesans

Intersite comparison of unmodified vertebrate fauna from archeological sites in the Knife River area........
Interphase comparisons of unmodified vertebrate fauna from archeological sites in the Knife River
Taxonomic identifications and MNI counts for rodent and insectivore fauna from excavated collec-

tions from the KNRI and the upper Knife-Heart tegion .......ccccoveiicinnecnniiniiniirsneissensseessennas

Chronological organization of data and collection sources used in the study of modified fauna from
the upper Knife-HEArt TEIOTL ...c.cvevertrirreterrrriereereeienenetetiiireseestststetssesesasssestsssseseseseseastacssassssssesessssssesassnnesares

Modified bone/antler type frequencies for small site collections from the KNRI ......ccocovverievnieiiniiniinnna,

Cross-tabulation of general tool categories by temporal or cultural phase units for upper Knife-
HEATt TEEION SILES 1iviiviriiieiirieriirineiiiee et sttt e s et ab s b e as s R s et b ae e st aseenseeneenbesbnenseasns

Cross-tabulation of metal/stone tool modification by temporal or cultural phase units for upper
KNife-THEArt TEGIOM SIEES .vicvvivriciieeiereererrriestereeeteteerteestistrertserbesssesssesssesseessesensasssssssssressnssesssssssessessaseosssens

Summary of count, weight, size grade, and type data for non-recent metal artifacts organized by time
period and batch for all site samples processed by fine-mesh recovery ......coccoreivrrvvieiieeciieee .

iv



Table
21.2.

21.3.

214.
21.5.

21.6.

21.7.
21.8.

21.9.

21.10.
21.11.
21.12.

21.13.

Figure

17.1.

17.2.

17.3.

17.4.
17.5.

17.6.

Page
Density by excavated volume data for metal artifacts, organized by site and time period .........cccevevevirerinne. 297
Summary of patterned metal artifacts organized by functional class for post-contact period analytic
batches for upper Knife-Heart and Garrison TeZION SIteS .......ccveeveririerererrersseererirererierecsrerurnssssassessssessssesses 301
Data on metal arrowpoint dimensions organized by time period ........c.ceceveveeerreeneirncriniiiceninieeeereene 309
Variable coding format for glass trade beads in the upper Knife-Heart region collections ..........ceeevveviviines 312
Suggested equivalencies between blue and blue-green glass bead colors illustrated in Kidd and Kidd
(1970) and MUBDSEIL COLOTS ....vvvirreiiriiariiriireieretrir ettt st et n e e eeere s b e b e sbesbesbesbasbassenes 317
Summary of glass bead size classification data by batch and time period .....cc.cecerecereccnnieniiniinieeeierenne. 317
Density by excavated volume data for glass beads, organized by site and time period ........coeveveeveevcreeeernnnnne. 318
Summary of manufacturing technique data for all glass beads and structure data for drawn small and
VETy STNALL Z1ass DEAAS c.covvvvveveeererercririrrrrtrc ettt sttt ettt n e 323
Summary of shape data for drawn small and very small glass beads .......cocoeveeveiininnnncirrecccne, 324
Summary of color complexity and secondary color data for drawn small and very small glass beads ............ 325
Summary of primary color for drawn small and very small glass beads .....c.c.eoeevverererenrinnreeneireeieerenns 326
Summary of specific color data on drawn small and very small blue group glass beads .....c...ccevvrrrirverrinenen. 331

LIST OF FIGURES

Page
Principal component scores for 78 pottery batches on factor 1 (vertical axis) and factor 2 (horizontal
AKES) . vveve e eeeseee e see e et e et et et et sttt oo 50
Display of chronometric dates for pottery batches included in the principal components analysis, with
dates plotted at the factor 1 and factor 2 score locations for the appropriate batches.......ooocvveirvncninnenne. 51
Principal component scores for 78 pottery batches on factor 1 (vertical axis) and factor 3 (horizontal
BXIS) +eveevenreruemerniatenseneetbetenaereraentet b st s u bbb s a e R bR bR s ek eaa s R e R et s s SRRk e e s e bR e e n et b e e e e e b e bebaesansansansa 52
Hierarchical tree diagram for 66 regional batches on factor SCOTES «..ovviviieeiririiciiieiiir ittt vt 55
Hierarchical tree diagram for 42 early batches on selected 1aw data ......c.ooeeveeeeeeiiiivenceceeeec e 62
Hierarchical tree diagram for 43 late batches on selected raw data .....c.evvevevveievernrnerene e, 64



Figure
17.7.

17.8.

17.9.

17.10.
17.11.
17.12.
17.13.
17.14.
17.15.

17.16.

17.17.

17.18.

17.19.
17.20.
17.21.
17.22.
17.23.
17.24.
17.25.
17.26.
17.27.

17.28.

Data distributions by time period for Hidatsa tradition ceramic batches .........ccocoveriivniienieiieciiiieieien,

Data distributions by time period for Hidatsa tradition ceramic batches ......c..cccccovvveeieieiiciininiiieie

Data distributions by time period for Hidatsa tradition ceramic batches .......cccovvviineniiviiiiciiieciicecinieiene,
Data distributions by time period for Hidatsa tradition ceramic batches ........cccccoevieeinceviniieiiiieicieicee
Data distributions by time period for Hidatsa tradition ceramic batches .......ccciveeveeiiviecieniiceciieieicien
Data distributions by time period for Hidatsa tradition ceramic batches .......covvvrvvivevioverveveereerniensireonsenns
Data distributions by time period for Hidatsa tradition ceramic batches ........ccccvrvvviviiiiiiiiiiiecieeeeenean
Data distributions by time period for Hidatsa tradition ceramic batches .........ccocveevieiinvieviniirciiiciriice
Data distributions by time period for Hidatsa tradition ceramic batches .........ccocvevvriciivieciicieciicriieieiein,

Ware class percentages according to time period for batch samples identifiable by Hidatsa subgroup
Of Mandan (ribal ASSOCIATION «v.vevvreervierereriireriterertetetestrcrerisrereisessassestssessiseasessaseesesssssrsessessessessessersersersorsores

Data for selected ceramic variables by time period and controlled according to Knife River/Deapolis
WATE OT L BEAU WATE .eveviiviiiieiiiiereeien ettt st st sttt be e e sate e s bba e s e essseeesabaenesaeenssseeensaesersesessrsessntees

Map of the area from Lake Michigan to North Dakota showing the “Wild Rice District” as mapped

by Jenks (1900), the prairie/forest border, and archeological sites discussed in the text relevant to
Awaxawi/Hidatsa-Proper MEGTATIONS «...couevrerereerrereirerieniiaiuateaersessesireeessessessessassssssessonsessseersessessessssereossessns
Comparison of ceramic data among Heart River phase Sites .......cocvvevvrererirurrntererinrerineeieeesreessesereeseveenens
Comparison of ceramic data among Heart River phase sites ......c.ccvieirernvnieeniireinieiineeeceereeerecevenn
Comparison of ceramic data among Heart River phase Sites ......ccccccvvrerrnnvinininnninnnerreneisreinseesnsenens
Comparison of ceramic data among Heart River phase sites ........ccoveeerenivnrienineinieiriieiecr e
Comparison of typical Le Beau ware upper rim cross-sections among Heart River phase sites ....................
Comparison of ceramic data among post-AD 1800 Knife River phase sites .........ccooeevevievveivverinrieeiriecerinnns
Comparison of ceramic data among post-AD 1800 Knife River phase sites.......ccccvreerreieriecvrrerereneriveerennenns
Comparison of ceramic data among post-AD 1800 Knife River phase Sites.......cocvevereerierierieicrierenenriernerenes

Comparison of ceramic data among post-AD 1800 Knife River phase sites.......ccccorevueiereciienecrinrenrinnnnenns

Comparison of ceramic vessel measurement data among post-AD 1800 Knife River phase sites, show-
ing brace dimensions, thicknesses in zone 7, 2, and 1, and cord impression diameter ........ccocoeveveererrererenees

vi



Figure

18.1.

18.2.

18.3.

18.4.

18.5.

18.6.

18.7.

18.8.
18.9.
18.10.
18.11.
18.12.

21.1

21.2.

21.3.

21.4.

21.5.

21.6.

Schematic drawing of a side-notched arrowpoint showing measurement locations with a list of vari-
Able IdENEITICATIONS .vvvvrverrrrerieririireresrertere st ee et eees et testessseessessstesteasssestesaasessassesasssssassessossessessersstesssoresressens 193

Plot of group centroids on discriminant functions 1 and 2 for 16 time period groups of whole artifacts
analyzed by 18 discriminating Variables .......eceevvvereveueieueiiiicireninte ettt ettt b e 207

Plot of group centroids on discriminant functions 1 and 2 for eight time period groups of whole arti-
facts analyzed by 18 discriminating variables ........c.coueeieniiiiiiiiiccieiiniiceirie et 208

Plot of group centroids on discriminant functions 1 and 2 for eight rime period groups of whole/broken
artifacts analyzed by 13 discriminating variables .........oeeecieieverinreinerirniniieeiserieesseesseseseseseseveessesess 208

Plot of group centroids on discriminant functions 1 and 2 for four time period groups of whole arti-
facts analyzed by 18 discriminating Variables .......cucvieiiriererrieeneieereieeseiee e ese s st e ese e s nenes 208

Plot of group centroids on discriminant functions 1 and 2 for four time period groups of whole/broken
artifacts analyzed by 13 discriminating variables ........c..coveeoeieieiinecniiieeceeririeeeeserssneeessseressessenseneesees 208

[llustration of maximum dispersions of discriminant scores on functions 1 and 2 for the members of

the four time period groups of complete artifacts analyzed by 18 discriminating variables..........c.ccccovevverne 209
Distributions by time period for Hidatsa tradition lithic artifact data .....cococeeeevereeererioeriireeceeeceee e 213
Distributions by time period for Hidatsa tradition lithic artifact data ...c...ocoeereriverireereierireeeeeseeeeeennens 228
Distributions by time period for Hidatsa tradition lithic artifact data .....cceoveiiinseeeeivneoeeesceeeee e s 243
Distributions by time period for Hidatsa tradition lithic artifact data ......cceeveverrviveriievineeieieeeceececeas 251
Distributions by time period for Hidatsa tradition lithic artifact data ......c.occecevivieievererereiiiiesiscseee oo enenees 252

Schematic diagram of the relationship between fur trade periods defined by Thiessen for the upper
Knife-Heart region and time periods defined for the archeological data Sets .......ccoevevvevverivviiivrenierieeriaene 292

Metal artifact volumetric density data as counts of size grade 1-5 items per cubic meter plotted by
FIMNIE PETIOA trvrvrviriereririererrererirestesaererreretssastssssesesestasestssesesssssesesssesssssestasesassnsesessesessssensasossssenserensonsssossssosens 298

Metal artifact volumetric density data as counts of size grade 1-3 items per cubic meter plotted by

BITNE PEIIOM Lovovtevniniirireee ettt ettt ettt sttt et en bbb eetsen e st et et et arsse e s besasbabasebesarsarasasesbnane 299
Metal artifact volumetric density data as weight of size grade 1-5 items per cubic meter plotted by

LME PETIOM 11 vvvvirevovememriiniiirtieises sttt sttt bbbttt et b e s e oot sansas et bes et easebaseseserasanasssasasasis 300
Patterned metal artifact functional class percentages plotted by time period ..........cccvvvevveeivereciiieeiinn, 300

Glass bead volumetric density data as counts of size grade 1-5 items per cubic meter plotted by time
PETIO 1vvevtiiereeteierietetitt et e sesese st et e e st se e besseseoseasesessaesess et easasasassessessaseseebeeseasehtonsehbabatb et s eneetsottensebesteereaaenes 319

vii



Figure
21.7.
21.8.
21.9.
21.10.

2111

21.12.

21.13.

21.14.

21.15.

21.16.

Glass bead size class percentages plotted by time period, all beads from fine-screen collections ................... 319
Mean glass bead size plotted by time period, all beads from fine-screened collections ........ccccoveeereevirireenennns 320
Glass bead structure class percentages plotted by time period, small and very small drawn beads only ........ 321
Glass bead shape class percentages plotted by time period, small and very small drawn beads only.............. 322

Glass bead primary color class percentages plotted by time period, small and very small drawn beads
ONY et bbb bt e n et ekttt enn 327

Indices of equitability and dominance concentration plotted by time period, small and very small
Arawn BEads ONLY cevev ettt sttt et ettt e re sttt eseeesersetsereereernerees 330

Comparison of density values for glass beads and size grade 1-3 metal artifacts according to time
period, using a common volumetric density scale for each artifact class ......cccoceeevnevinninciicrnin, 334

Comparison of density values for glass beads and size grade 1-3 metal artifacts according to time
period, using a different volumetric density scale for each artifact class......ccooevivvvovieinencnencineiieinn. 335

Comparison of density values for glass beads and size grade 1-3 metal artifacts according to time
period, using a common semilogarithmic volumetric density scale for each artifact class ....coeoveveriviiinriinnn, 335

The ratio of counts of glass beads to counts of size grade 1-3 metal artifacts plotted by time period ............ 336

viii



LIST OF ABBREVIATIONS USED

The following abbreviations/acronymns appear in the four parts of this volume:

BP
C-14:
IASP
KNRI
KRF
MWAC
MNI
NARS
NISP
NPS
RCYBP
SHSND
SIRBS
SMU
TL
TRSS
UGA
UND
WU

before the present (calculated from AD 1950)
carbon-14, or radiocarbon

Interagency Archeological Salvage Program
Knife River Indian Villages National Historic Site
Knife River Flint

Midwest Archeological Center

minimum number of individuals

National Archives and Records Service

number of identified specimens

National Park Service

radiocarbon years before present (calculated from AD 1950)
State Historical Society of North Dakota
Smithsonian Institution River Basin Surveys
Southern Methodist University
thermoluminescence

Tongue River Silicified Sediment

University of Georgia

University of North Dakota

Washington University

iX



PREFACE

In 1974, the Congress of the United States autho-
rized the establishment of the Knife River Indian Villages
National Historic Site in Mercer County, North Dakota,
to preserve archeological vestiges of the Hidatsa and
Mandan Indians and to commemorate the cultural history
and lifeways of those important native peoples of the
Northern Plains. Starting in 1976, the National Park
Service undertook an extensive program of archeological
and ethnohistorical research designed to illuminate the
archeological and historical resources of the newly- autho-
rized park. This research, which was termed the Phase [
research program for the park, was cooperatively carried
out by the Service’s Midwest Archeological Center and
the Department of Anthropology of the University of
North Dakota, as well as by researchers at other academic
institutions in the United States, most notably the Depart-
ment of Anthropology of the University of Missouri-
Columbia.

This volume of the Midwest Archeological
Center’s Occasional Studies in Anthropology series reports
the results of that decade-long research program. It is
issued in four parts, each of which deals with a particular
aspectof theresearch. PartI (Chapters 1-10) describes the
overall program in general, particularly emphasizing the
objectives and methodology employed in the research.

Part II (Chapters 11-16) recapitulates a series of
ethnohistorical studies that complements the archeologi-
cal research and provides an ethnohistorical backdrop
against which the archeological record of Hidatsa culture
change can be interpreted. Part III (Chapters 17-21)
summarizes the analysis of various classes of material
remains recovered during the research program, princi-
pally the pottery, lithics, modified and unmeodified fauna,
and Euroamerican trade goods. Part IV (Chapters 22-27)
broadly interprets the park’s archeological record and
offers a revised culture-historic taxonomy for what is
proposed as the Knife region of the Middle Missouri
subarea.

Most of the chapters contained in this volume
were completed circa 1985-1986. Some effort has been
made to update aspects of the data and conclusions offered
in them by referencing certain key published and unpub-
lished studies which have appeared since that time, but the
lack of time and funds has precluded a comprehensive
revision of the entire corpus of papers contained herein.
Nevertheless, it is believed that this summary of the Knife
River Indian Villages Phase I research program will be of
substantial interest to Plains scholars and considerable
utility in telling the story of the Hidatsa and Mandan
Indians to the public.



CHAPTER 17

KNRI AND UPPER KNIFE-HEART REGION POTTERY ANALYSIS

Stanley A. Ahler and Anthony A. Swenson

INTRODUCTION

This chapter contains asummary of the compara-
tive analyses of ceramic collections from sites in the KNRI,
the upper Knife-Heart region, and in selected adjacent
areas in the Northern Plains. This is a long-term project
which has involved data from more than 7,000 pottery
vessels from more than forty sites in the study area. Central
to this study has been the coding of stylistic and other data
on the individual vessels according to a consistent analytic
format applied across all collections. Both Ahler and
Swenson (1985b) designed the coding system used for the
ceramic collections, a system which grew out of an earlier
scheme (Swenson and Ahler 1978) applied in limited ways
to several of the KNRI collections. Swenson coded most
of the ceramic vessel information used in this study and
conducted or oversaw the collection of other data on body
sherds, provenience codes, etc. Swenson was assisted at
times by Amy Drybred in both the vessel coding and in
collecting other data. Swenson conducted error checks
and edited the ceramic data files generated for the 7,000
vessel sample, and he conducted several preliminary data
tabulations which were used by Ahler for the analytic
batch definitions for the pottery study. Ahler conducted
all the subsequent computerized ceramic studies and wrote
all sections of this chapter.

In addition to the general objective of providing
a detailed description of the ceramic assemblages from
KNRI and other regional sites, the KNRI ceramic com-
parative study has had three major goals.

The first goal has been to use the ceramic data to
develop a working culture-historic scheme or cultural
chronology for the upper Knife-Heart region and for
selectedsites in the adjacent Garrison region. Asnotedin
Chapter 2, many previous investigations in the region and
subarea have resulted in culture-historic classifications
applied to the study area, but few of the previous schemes
have actually been grounded in a regional data base.
Problems and limitations have been noted for each of the
previously defined cultural taxonomies. In addition, many
of the regional sites have not been classified in the previous

schemes. A revised cultural chronology has been devel-
oped by Wood (1986c) for the region, based primarily on
data available just as the KNRI program was beginning.
The intent here is to provide an updated cultural tax-
onomy for the region, ordering the sites for which ceramic
data exist into a chronological framework, and examining
that ordering relative to the chronometric data available
for the region. The chronological ordering based on
ceramic data will serve as the beginning point and organi-
zational framework for summarizing and studying lithic
and vertebrate faunal data sets from regional village sites.
These studies will be treated in succeeding sections of the
final KNRI synthesis.

The second goal is to identify ceramic variables
and attributes in the regional collections which exhibit
chronological change, and then to explore hypotheses
which provide possible explanations for such change. Itis
widely recognized that major changes in ceramic assem-
blages occurred in regional collections during the post-
contact period. Competing hypotheses currently attribute
much of this change to 1) technological variation induced
by epidemics and changing economic strategies in the
post-contact period, or to 2) stylistic variation reflecting
long-term cultural changes, idea diffusions, and migrations
of new social groups into the region. Because of the
documented drastic effects of epidemics on native popula-
tions and their related social, political, and settlement
organizations, the hypothesis of technological change has
been given wide credibility by previous researchers. The
hypothesis of ceramic change due to diffusion and migra-
tion has not previously been well developed, but it will be
explored further in this section. The problem of actually
distinguishing technological change from stylistic change
will be addressed here for the first time, making use of
chronological data which are essential to a study of this

kind.

The third goalis to compare Mandan and Hidatsa
ceramic assemblages on both the historic and prehistoric
time levels to address more fully the oft-repeated idea that
the two tribal groups have basically indistinguishable ma-
terial culture in the archeological record. This compara-
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tive study of Mandan and Hidatsa archeology is actually
interrelated with the stylistic variation hypothesis dis-
cussed in the previous paragraph. Due to a lack of
comparative data from many sites having Mandan tribal
affiliations, such comparisons can only be preliminary, at
best, at this time. In addition, we will explore a broader
comparison of ceramic assemblages in the study area,
comparing those most clearly attributable to the Hidatsas
and their ancestors with study samples from purported
Hidatsa origin areas in eastern North Dakota and from
other locations outside the Missouri trench.

This chapter contains several major sections.
Immediately following is a brief section on the vessel
coding and other analytic methods used in the compara-
tive ceramic study. Next is an explanation of the process
used to define the analytic “batches” which form the
individual analytic units used in the comparative study,
including a site-by-site discussion of analytic batch con-
tent. The following section presents the results of the study
of regional culture-history and cultural taxonomy derived
from the ceramic data base. This study involves manipu-
lation of the ceramic batch data using both factor analysis
and cluster analysis. A working cultural chronologyis then
developed for the upper Knife-Heart region and for certain
sites in the Garrison region which will be further refined
and tested using data from lithic and other data sets. The
next section contains an assessment of several notable
chronological changes in ceramic data with reference to
competing hypotheses concerning both technological and
stylistic variation. The next section provides more de-
tailed attribute analyses and fine-scale comparisons among
certain assemblages from the study area, focusing on the
question of Mandan and Hidatsa distinctions in the ar-
cheological record. A following section deals with the
topic of extra-regional comparisons relevant to the origin
of the Hidatsas and relationships between the Hidatsas
and the Crows. The concluding section provides a very
general summary of major findings of the ceramic study,
giving an explanatory hypothesis for ceramic change in the
study area.

CERAMIC ANALYTIC METHODS

The ceramic analysis reported here is relatively
unconventional in that it focuses on study of vessel at-
tributes rather than on ceramic typology as the primary
basis for intrasite and intersite comparisons. Precedents

for attribute analysis do in fact existin the literature for the
subarea (e.g., Deetz 1965; Calabrese 1972; C. Johnson
1977a, 1977b; Lee 1980). There are two primary reasons
why attribute analysis is emphasized in the KNRI program.
Oneisbecause ceramic typologies are poorly developed for
the region, with many currently used types having been
developed from data bases from outside the region. The
second is because the typological approach is felt to be
inadequate for capturing the wide array of stylistic and
technological data on the ceramic collections which is
needed to address the main problems identified for the
study. This limitation has been recognized by other
researchers (Calabrese 1977:34) with regard to Middle
Missouri ceramic studies in general, and with regard to the
study area since the outset of the KNRI program (Ahler
1978:48; Wood 1986b:73-74). This emphasis on at-
tributes is not intended to say that typology has no place in
regional ceramic studies; to the contrary, typology will
continue to be a useful analytic tool as typological groups
are carefully defined with reference to the range of at-
tribute content in the regional ceramic samples.

Following the pattern of most Middle Missouri
subarea studies, emphasis is placed on analysis of the rim
portion of ceramic vessels, with lesser attention paid to
vessel body parts and body sherd analysis. This is because
the majority of vessel decoration occurs on the rim area
and because major changes in vessel form are also best seen
in this part of the vessel. Thus, study of stylistic and
possibly of technological and functional characteristics
can best be done using data derived from the vessel rim and
orifice area.

Rim Sherd Analysis

A new vessel attribute coding system (Ahler and
Swenson 1985b) was specifically designed to conduct the
comparative analysis reported here. This coding system is
aconsiderably revised version of an earlier system (Swenson
and Ahler 1978) also designed to collect data on KNRIand
related ceramic collections. The Ahler and Swenson
(1985b) system is designed specifically to collect attribute
data on individual ceramic vessels defined from rim sherds
or the rim portion of relatively complete vessels. The
rationale for the system and a detailed explanation of its
application are contained in the coding manual; only a
brief overview of the basic concepts of the code system will
be presented here.



Basic to the ceramic code system (Ahler and
Swenson 1985b) is the concept of vessel zones, or the idea
that each vessel can be segmented into a series of formally
defined segments or parts. Recording the presence or
absence (use or non-use) of these zones identifies the basic
vessel and rim form, and the identification of zones also
allows the recording of stylistic and metric data according
to specific area on the vessel surface. Because vessel zones
will frequently be referred to in this section, the concept of
zones can be briefly elaborated upon. Seven zones are
recognized. Zone 1 is the vessel body, defined by continu-
ous inward curvature in all directions, which occurs on all
vessels. Zone 2 is the neck area and the straight or
outflared rim area above the neck, defined by inward
curvature in horizontal plane and excurvature or no cur-
vature in the vertical plane. Zone 3 is the S part of an S-
shaped rim, defined by inward curvature in all planes.
Zone 4 is the excurvate part of a recurved S-rim, with a
curvature direction similar to thatin zone 2. Zone 5 is the
brace area on the vessel, created by folding a band of clay
downward from the lip and welding it to the inside or
outside rim surface. Zone 6 is a fillet or band or strip of clay
applied to the vessel surface somewhere below the lip.
Zone 7 is the vessel lip area, where the inner and outer
vessel walls cease to be parallel and where they join; this
zone occurs on all vessels. Zones 2 through 6 are optionally
present in a vessel; the particular combination of zones
which was used defines the rim form class for a vessel.

In sherds, zones are recognized by the curvature
of the sherd, and junctures between zones (particularly
between zones 1, 2, 3, and 4) are defined by inflection
points, or points at which the direction of curvature
reverses itself (Shepard 1968:226). The presence of par-
ticular zones allows an objective separation of rim and body
sherds. In this study, any sherd with a portion of zone 2 or
any higher zone (3-7) present s considered by defintion to
be a rim sherd. Any sherd which contains only zone 1 is a
body sherd and is so analyzed. The ceramic coding system
(Ahler and Swenson 1985b) is designed specifically for
study of rim sherds.

Several conventions have been followed to fur-
ther streamline the data coding process. For example,
neck sherds or rim sherds which exhibit only zone 2 and
which do not contain parts of any higher zones or the lip
are not fully coded using the Ahler and Swenson coding
system. This is done because such sherds often contain
very little stylistic data, which the code system focuses
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upon. Data on exterior surface treatment are recorded for
zone 2 or neck sherd fragments as a group for each analytic
batchor unit. Another efficiency move hasbeen to restrict
the vessel coding process to vessels represented by rim
sherds of size grade 2 or larger (those not passing through
a0.5 inch square mesh screen opening). Rim sherdsin size
grade 3 (circa 1/4 inch) are isolated but are not fully coded
under the present system.

In the present ceramic study the focus is on
individual ceramic vessels rather than individual rim sherds.
This means that prior to coding, rim sherds are compared
and refits or matches into vessels of common origin are
made. This matching by vessels is conducted both on the
basis of actual refits along fractures as well as on the basis
of close similarities in decoration, paste, and vessel form.
Size grade 3 rim sherds are involved in the refitting process
and are included in the coded vessel data if they are seen
to match size grade 2 or larger rim sherds. Allowance is
made in the vessel provenience coding for vessels repre-
sented by rim parts occurring in two or more site prove-
niences falling in different analytic units; in such cases, the
vessel is counted as occurring once in each analytic unit
unless there is reason for giving precedence to one archeo-
logical context of occurrence over the other.

A wide variety of both nominal- and interval-
scaled dataisrecorded on individual vessels. Nominal data
include information on rim form, data on the presence and
shapes of individual vessel zones which are used (angular
or curved zone junctures and lip shape classes), exterior
surface treatment in zones 1 and 2, decorative technique
by zone, decorative pattern by zone, presence of residues,
appendages, and special rim modelling procedures. Metric
data include measurements of decorative element width
and spacing on various vessel zones, vessel wall thickness
at several locations, zone heights and inflections at various
locations, and vessel orifice diameter at the lip. Vessel
ware and type classifications are also coded. Provenience
codesinclude site, site subareas, excavation unit numbers,
and time periods, horizons, and features within excavation
units. The reader should refer to Ahler and Swenson
(1985b) for a detailed description of all of these variables.

Vessel ware and type classifications will be used
to some extent in the present discussion, and the coding
system used for these classes requires some explanation in
this context. While there is considerable disagreement as
to what the concepts “ware” and “type” mean in the
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Middle Missourisubarea, the definitions applied by Lehmer
(1954:41) are probably the most widely accepted (Calabrese
1977). Lehmer identified wares as groups which have in
common basic vessel fabric, paste characteristics, and rim
form characteristics, while types occur within wares and
designate different forms of decoration within a single
ware. Thus, the relationship between wares and types is
hierarchical, with wares based on rim form variation being
the more encompassing groups, and with types based on
decoration being subordinate within a given ware.

We have deviated somewhat from these con-
cepts when recording ware and type classes in this study.
We have found it useful to incorporate certain decorative
information into the definition of wares or ware-like
groups as used here, this being based on the fact that
chronological variation in vessel decorative details can be
observed for vessels within a single rim form class. For
example, cord diameter and cord impression spacing in
cord-impressed decoration can be seen to change with
time; if this is not taken into account in ware defintions,
the ware classes tend to lose their value for historical or
chronological analysis. Additionally, we have recorded
type in two ways in the present coding system. Types which
have been formally defined in the literature as occurring
with specific, formally defined wares have been recorded.
In addition, we record a “new type” class which simply
reflects the dominant decorative technique applied to a
vessel. Decorative pattern is generally ignored in this type
classification, and decoration location is also given little
consideration. In instances where more than one decora-
tive technique occurs, the “primary” or “linear” technique
is used to determine the “dominant” decorative tech-
nique. Linear techniques include cord impression, trail-
ing/incising, stab-and-dragimpression, and cord-wrapped-
tool impression. Decorative techniques which consist of
individual non-linear impressions (e.g., tool or finger marks)
constitute “secondary” techniques and do not determine
the dominant decorative technique unless they are used
alone on the vessel.

The ware classes actually coded in the ceramic
study consist of both a series of formally defined wares
developed for study of regional and near-regional ceramic
samples and also a series of less formally defined quasi-
ware-like classes developed to encompass the range of
variation seen in the regional samples. Formally defined
ware classes used here include Knife River ware and
Deapolis Collared ware which are formally defined based

on regional samples (Lehmer et al. 1978:190-199, 208-
209); Le Beau S-Rim ware which was originally defined for
extra-regional samples (Hurt 1957:24-41; Wood 1967:67-
68) but which has been redefined for regional samples (Lee
1980; Breakey and Ahler 1985); and Riggs ware and Fort
Yates ware which were also defined for samples from
outside the region (Wood and Woolworth 1964:16- 21;
Lehmer 1966:29-31) but which have been redefined for
regional samples (Riggs ware in Calabrese 1972:19-20;
Fort Yates ware in Lee 1980).

Ware-like classes include Transitional S-Rim
ware and Knife River Fine ware which were originally used
to describe pottery from two of the three major villages in
the KNRI (Ahler and Weston 1981:86-89; Ahler and
Swenson 1985a:325-326) and which have relatively nar-
rowly defined limits for inclusion. Also used are Unnamed
Straight Rim ware and Unnamed S-Rim ware which are
much more loosely defined and which in essence incorpo-
rate all substantially intact rim sherds which cannot be
classified according to any of the other ware groups. These
two classes have been found to include the majority of the
pottery from sites belonging to the Scattered Village com-
plex (Lovick and Ahler 1982:73-75; Ahler and Mehrer
1984). Because of this, the latter two groups can in certain
contexts have analytical significance, but it should be kept
in mind that in general they are undefined catch-all
classes, bounded only by basic rim form, and therefore can
include very heterogeneous ceramic samples.

Body Sherd Analysis

Two types of information are systematically re-
corded for body sherds (zone 1 fragments). One is exterior
surface treatment, recorded by counts according to several
classes: smoothed/plain, simple-stamped, check-stamped,
cord-roughened, brushed, cob-impressed, decorated
(trailed/incised or punctate), and indeterminate. Cob-
impressed, which occurs extremely rarely, and indetermi-
nate are usually ignored in data analysis. Combinations of
smoothing and other treatments (e.g., stamping) are not
recorded, and if any treatment other than smoothing could
be observed at any scale, then the specific, non-smooth
treatment is recorded. Similarly, combinations of decora-
tion and other surface treatments are not recorded; deco-
ration takes precedence in recording. Surface treatment
was recorded only for size grade 2 and grade 1 sherds (larger
than 1/2 inch mesh). Surface treatment for size grade 3
sherds generally was not used because of the interaction



thought to exist between size class and surface treatment
class (Ahler 1984a:66). In most cases, all available grade
1 and grade 2 body sherds were classified by surface
treatment; in rare instances, only a representative sample
of available sherds was so classified.

The second body sherd variable recorded is maxi-
mum thickness, This was recorded only for size grade 2
sherds (bounded by 1/2 inch and 1 inch screen opening
sizes) due to the suspected relationship between maximum
observable thickness on a sherd and its overall size. Maxi-
mum thickness wasrecorded to the nearest 0.1 mm, taking
care not to incorporate the curvature of the sherd in the
thickness measurement. Eroded and split sherds were not
measured. In many instances, a systematic sampling
procedure was used to measure only a representative
sample of all available grade 2 body sherds from a given
context. Body sherd thickness is recorded under the
assumption that it measures in large part the relative skill
of the potter, although it is recognized that vessel wall
thickness will be a function of many other functional,
technological, and stylistic considerations (cf. Braun 1983).

Another body sherd variable which may be of
significant analytic value but which was not recorded in
the present study isimpression width or impression spacing
in simple-stamped surface treatment. It has been casually
observed that the width of simple-stamp groove impres-
sions in regional samples appears to increase by a factor of
two or more in post-contact period collections as com-
pared to prehistoric age collections. Systematic study of
this variable is probably warranted.

ANALYTIC BATCH DEFINITIONS

Above the level of the individual vessel, the basic
unit of comparison in the ceramic study is the “analytic
batch” which consists of the collection of ceramic vessels
and body sherds from what is thought to be a chronologi-
cally and/or culture- historically distinct context. Several
general principles are applied to determine if a single batch
unit or if multiple batch units should be used for the
ceramic sample from a given archeological site. If assite is
thought to contain a single component occupation, then
the entire site collection might constitute a single analytic
batch. Ifasite collection cannot be subdivided on the basis
of archeological context into more than one sample which
might have culture-historic significance, then the sample
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is also treated as a single analytic batch. This might be the
case where the study collection derives from a general,
uncontrolled surface collection. If there is reason to
believe that multiple periods of occupation or multiple
cultural components occur in a site, then composite,
single-batch samples which would mask or lump such
variation are generally excluded from consideration. If a
site contains midden deposits of significant physical depth
and apparent chronological depth, then the site sample
might be subdivided on the basis of stratigraphy or chrono-
metric dates into two or more analytic batches. This is
particularly the case with ceramic data from deep,
chronometrically dated midden deposits in several of the
KNRI sites (e.g., Lower Hidatsa and Big Hidatsa). If
relatively deep midden deposits occur in a site but cannot
be dated, then multiple analytic batches will usually be
defined based on stratigraphy and visible contrasts in
frequencies of ceramic attributes known to be of historical
significance. If large samples exist from spatially discrete
areas within a site, then multiple batch units might be
maintained based on spatial locus, primarily to allow the
potential for intrasite comparisons, should significant spa-
tial variation occur.

The actual process of batch identification and
definition was a fairly complex and site-specific undertak-
ing. Because the definition of batches, particularly in cases
where more than one batch is defined for a site, is a
relatively important element in interpretation of the ana-
lytic results and for future use of the data presented here,
this process will be discussed in some detail on asite-by-site
basis.

The batch definition process occurred after all
ceramic vessels available from all sites had been coded
according to the Ahler and Swenson (1985b) scheme,
after the data files had been checked for errors and
accuracy, and after body sherd data were recorded and
checked. In most cases, the likely batch structure for a site
was determined by the archeological context units re-
flected in the sample. For example, if the site sample
consisted of asurface collection, then only one batch could
occur; if the sample came from multiple shallow excava-
tions, then multiple spatially stratifed batches could possi-
bly occur; and if the sample came from multiple deep
excavations, then multiple spatially and chronologically
separate batch samples might occur. In the KNRIsites, the
stratified deposits had in many cases been chronometrically
dated or approximately dated based on trade artifact
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content and artifact class ratios, and the batch structure
paralleled analytic unit definitions developed previouslyin
the major descriptive reports on test excavations from
each of the sites (e.g., Ahler et al. 1980; Ahler and Weston
1981; Ahler and Mehrer 1984; and Ahler and Swenson
1985a).

In many of the other tested sites in the region
which were less fully analyzed and less well dated, explor-
atory studies of the ceramic data across site stratigraphy
and among excavation units were conducted to determine
the most appropriate batch structure for the site. This is
particularly the case for sites tested in the 1968 Wood-
Lehmer program (see Chapter 2). In such instances, we
specifically examined dataon rim form classes, ware classes,
lip shape, new type {(dominant decorative technique), and
body sherd surface treatment across archeological context
to determine the approriate batch structure for a site.
These variables were chosen for study because variation
across these classes could be relatively easily perceived
without reference to multivariate procedures, and because
previous research with ceramic samples in the region has
shown these variables to be sensitive to chronological and
culture-historic variation. Forexample, ware and rim form
classes are known to change significantly through time,
with unbraced straight and S-rim forms being particularly
common in prehistoric periods and with straight braced
forms being extremely common in post-contact periods
{e.g., compare the early and late component assemblages
from Amahami Village, Lehmer et al. 1978). Similarly, lip
shape is thought to vary considerably through time, with
heavily modelled flattened and T- or L-shaped lips being
particularly indicative of culture-historic units such as the
Scattered Village complex {Lovick and Ahler 1982:73).
Type based on dominant decorative technique has been
shown to vary considerably through time at several strati-
fied sites (e.g., Ahler and Weston 1981:109; Ahler and
Swenson 1985a:139-140). Surface treatment has also
been long recognized as a taxonomically sensitive variable
{Bowers 1948:113, 122), with Nailati phase pottery in
particular characterized by relatively high frequencies of
check-stamped surface treatment (Calabrese 1972:69). In
no case was the intent at this time to provide a chronologi-
cal or taxonomic placement for the samples using these
variables; rather, the intent was merely to determine if
significant intrasite contrasts existed in the data samples
warranting separate analytic treatment.

Ware class, rim form class, and type frequencies,
exclusive of lip sherds and other relatively indeterminate

classes, were tabulated by excavation unit and excavation
level or feature within a site. Lip shape class frequencies
and body sherd surface treatment class frequencies were
similarly tabulated for inspection. After examiningeach of
these data sets, the data samples from all contexts were
collapsed or organized into working batch units according
to the similarities and contrasts which were perceived. In
many cases, chi-square tests were applied to the data
distributions to determine if significant differences existed,
and the samples were organized by analytic batch using the
chi-square row or column totals as aguide for the existence
of particularly strong contrasts among intrasite contexts.
In some instances where samples were large and where
significant differences in content by archeological context
were not observed, multiple batch units were maintained
anyway for a single site to allow more detailed intrasite
comparisons should such be useful for any reason.

The rationale for considering various sites out-
side the KNRI for inclusion in the comparative study has
been discussed in some detail in Chapter 7. That section
also presents quantitative data on the number of pottery
vessels and body sherds incorporated into the comparative
analysis from off-KNRI sites. A more detailed discussion
of the content of each batch, particularly for multi-batch
sites, follows. The analytic batches are assigned code
numbers to facilitate computerized analysis of composite
ceramic data and other data from each batch. An overall
summary of batch numbers, names, content according to
intrasite archeological context, vessel counts, and body
sherd counts included in the study by site and by analytic
batch is presented in Table 17.1.

0,1,2,3. On-A-Slant (32MO26).

The ceramic data used here derive from pottery
innine features and one other nonfeature context from the
1980 excavations at this village site at the mouth of the
Heart River in the lower Knife-Heart region (Ahler,
Schneider, and Lee 1981). The coded data on ceramic
vessels are essentially the same as those presented in the
paper on Slant Village pottery by Breakey and Ahler
(1985). The features and contexts at the site can be
subdivided into two groups, designated “early” and “late,”
based primarily on relative density of historic metal trade
artifacts. Both groups appear to be post-contact in age.
Based on historic data and oral traditions concerning the
site, it is likely that the early period relates to the first half
of the eighteenth century while the late period relates to
the last half of that century, although these dates are not
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Table 17.1. Analytic batch identifications for the upper Knife-Heart region comparative analysis, with data on ceramic samples

used in the analysis.

Number of Number of Used
Site and Site Site Vessels Body Sherds in
Batch Batch Name Number Code Batch Content Coded S.T. Thick. Quan?
0 Slant Village, early 32M026 105 early component features, 23 896 455 yes
large “large” vessel fragments
(Breakey and Ahler 1985)
1 Slant Village, late 32M0O26 105 late component features, 21 869 320 yes
large “large” vessel fragments
(Breakey and Ahler 1985)
2 Slant Village, early 32M026 105 early component features, 62 - - no
small “small” vessel fragments
(Breakey and Ahler 1985)
3 Slant Village, late 32M026 105 late component features, 50 - - no
small “small” vessel fragments
(Breakey and Ahler 1985)
4 Molander 320L7 88 total of 1966 and 1968 106 677 182 yes
samples as a unit
5 Pretty Point 320L8 89 total 1968 sample as a unit 108 378 336 yes
6 Smith Farm 320L9 90 total 1968 sample as a unit 19 60 42 yes
7 Lower Sanger 320L11 91 total 1968 sample as a unit 84 313 244 yes
8 Upper Sanger, 320L12 92 1968 Test 1, L1 only 47 104 42 yes
time period 1
9 Upper Sanger, 320L12 92 1968 Test 1, L2-4 only 74 396 126 yes
time period 2
10 Upper Sanger, 320L12 92 1968 Test 1, L5-7 only 78 279 126 yes
time period 3
11 Upper Sanger, 320L12 92 1968 Test 2, all 42 144 84 yes
time period 4
12 Upper Sanger, other 320L12 92 all 1968 not included above 17 43 31 no
13 Mile Post 28 320L13 93 total 1968 sample as a unit 100 283 105 yes
14 Cross Ranch, test 1 320L14 94 1968 Test 1 sample 58 189 102 yes
15 Cross Ranch, house 3 320L14 94 1969 House 3 sample 98 - - yes
16 Cross Ranch, house 7 320L14 94 1969 House 7 sample 235 - - yes
17 Cross Ranch, other 320L14 94 all not included above 30 - - no
18 Bagnell 320L16 95 all 1968 test sample - - no
as a unit
19 Greenshield 320L17 96 all 1968 and 1973 test 102 939 445 yes

material
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Table 17.1. Continued.
Number of Number of Used
Site and Site Site Vessels Body Sherds in
Batch Batch Name Number Code Batch Content Coded S.T. Thick. Quan?
20 Hensler, test 1 320L18 62 1968 Test 1 only 67 331 147 yes
21 Hensler, test 2 320L18 62 1968 Test 2 only 90 534 154 yes
22 Hensler, other 320L18 62 Bowers 1963 surf. coll. 22 14 13 no
23 Mandan Lake, test 1, 320L21 98 1968 Test 1, L2-5 34 136 124 yes
time period 1
24 Mandan Lake, test 3, 320121 98 1968 Test 3, L1-6 108 311 230 yes
time period 1 and F4, F6, F7
25 Mandan Lake, test 4, 320121 98 1968 Test 4, L1-4 114 680 168 yes
time period 1
26 Mandan Lake, 320L21 98 1968 Test 1, L6-7, F1 53 240 180 yes
time period 2 Test 3, L7, F5
Test 5, L1, F9
27 Mandan Lake 320121 98 1968 Test 5, L.2-6, F10 42 328 179 yes
time period 3
28 Shoreline 320L103 101 total 1968 sample as a unit 56 248 135 yes
29 Mahhaha, 320L22 99 1968 Test 2, L1 and 47 359 84 yes
time period 1 Test 3, L1
30 Mahhaha, 320L22 99 1968 Test 2, L2-3 and 126 1122 168 yes
time period 2 Test 3, L2-3
31 Mahhaha, 320122 99 1968 Test 2, L4 & F4 and 78 196 176 yes
time period 3 Test 3, L4-5 & F4, F6
32 Mahhaha, 320L22 99 1968 Test 2, L5-6 and 128 294 232 yes
time period 4 Test 3, L6-7; Test 4, L1-2
33 Mahhaha, 320122 99 Test 2, L7,8 and 71 604 238 yes
time period 5 Test 3, L8,9, F8 and
Test 4, L3, F9, F10
34 Clark’s Creek 32ME1 81 total 1968 sample as a unit 84 752 101 yes
35 Fort Clark 32ME2 82 all material from the site 27 120 107 yes
36 Lyman Aldren 32ME3 83 all 1968 surface collection 102 165 78 yes
37 Alderin Creek 32ME4 84 selected sample of pottery 125 630 168 yes
from features in the 1968
house excavation
38 Deapolis 32MES5 59 all surface mat’l as a unit 309 62 48 yes
39 White Buffalo Robe, 32ME7 60 1978 features, only those 54 566 201 yes
late identified as Heart River

phase in the 1980 report

8
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Table 17.1. Continued.

Number of Number of Used
Site and Site Site Vessels Body Sherds in
Batch Batch Name Number Code Batch Content Coded S.T. Thick. Quan?
40 White Buffalo Robe, 32ME7 60 1978 features, only those 54 1207 200 yes
early identified as Nailati
phase in the 1980 report
41 Amahami, late 32MES8 58 1970-1972 excavation, all 202 240 190 yes
Knife River phase rims plus
body sherds from late
component features
42 Amahami, sarly 32MES8 58 1970-1972 excavations, all 127 574 275 yes
early component rims plus
body sherds from early
component features
43 Buchfink 32ME9 54 all UND/NPS mat'l as a unit 54 62  62(61) yes
44 Lower Hidatsa, 32ME10 55 AG Unit 2, Horizon 1 77 721 874 yes
time period 1 AC Unit 3, Horizon 1,2
{revised) AC Unit 4, Horizon 1
from 1981 report
45 Lower Hidatsa, 32ME10 55 AC Unit 1, Horizon 1 87 902 788 yes
time period 2 AC Unit 2, Horizon 2
(revised) AC Unit 3, Horizon 3,4
AC Unit 4, Horizon 2
from 1981 report
46 Lower Hidatsa, 32ME10 55 AC Unit 1, Horizon 2,3,4,5 159 1629 1476 yes
time period 3 AC Unit 2, Horizon 3,4,5
{revised) AC Unit 3, Horizon 5,6
from 1981 report
47 Lower Hidatsa, 32ME10 55 AC Unit 1, Horizon 8 97 820 862 yes
time period 4 AC Unit 2, Horizon 86,7
(revised) AC Unit 3, Horizon 7,8
from 1981 report
48 Lower Hidatsa, 32ME10 55 AC Unit 3, Horizon 9-11 70 701 611 yes
time period 5 AC Unit 4, Horizon 4,5
(revised) from 1981 report
49 Lower Hidatsa, 32ME10 85 AC Unit 4, Horizon 6,7,8,9 74 761 692 yes
time period 6 from 1981 report
(revised)
50 Lower Hidatsa, 32ME10 55 AC Unit 4, Horizon 3 95 180 175 no
mixed, misc. AC Unit 5, Horizon 1 {(all)
(revised) AC Unit 8, all from 1981 report
53 Lower Hidatsa, 32ME10 55 AC Unit 8, Horizon 1 37 - - yes
Lehmer 6/1 from 1981 report
54 Lower Hidatsa, 32ME10 55 AC Unit 6, Horizon 2 51 - - yes
Lehmer 6/2 from 1981 report

9
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Table 17.1. Continued.

Number of Number of Used
Site and Site Site Vessels Body Sherds in
Batch Batch Name Number Code Batch Content Coded S.T. Thick. Quan?
55 Lower Hidatsa, 32ME10 55 AC Unit 6, Horizon 3 26 - - yes
Lehmer 6/3 from 1981 report
56 Lower Hidatsa, 32ME10 55 AC Unit 7, Horizon 1 39 - - yes
Lehmer 7/1 from 1981 report
57 Lower Hidatsa, 32ME10 55 AC Unit 7, Horizon 2 22 - - yes
Lehmer 7/2 from 1981 report
59 Sakakawea, 32ME11 57 AC Unit 3, Horizon 1,2,3 112 835 301 yes
time period 1 AC Unit 8, Horizon 1,2,3
AC Unit 9, Horizon 1
AC Unit 11, Horizon 0,1,2 (all)
AC Unit 12, Horizon 1
AC Unit 13, Horizon 1,2
from 1980 report
60 Sakakawea, 32ME11 57 AC Unit 3, Horizon 4,5,6 103 1075 581 yes
time period 2 AC Unit 8, Horizon 4,5
AC Unit 9, Horizon 2,3
AC Unit 12, Horizon 2,3
AC Unit 13, Horizon 3,4
from 1980 report
61 Sakakawea, 32ME11 57 AC Unit 8, Horizon 6 21 158 136 yes
time period 3 AC Unit 9, Horizon 4
AC Unit 12, Horizon 4
AC Unit 13, Horizon 5
from 1980 report
62 Sakakawea, 32ME11 57 AC Units 4-7,10, All 53 840 - yes
inside later houses from 1980 report
63 Sakakawea, other 32ME11 57 AC Units 1,2,14,15 - 117 222 - no
all else, from 1980 report
64 Big Hidatsa, 32ME12 56 Time Period 1, 1985 report 23 271 215 yes
time period 1
65 Big Hidatsa, 32ME12 56 Time Period 2, 1985 report 108 1168 1013 yes
time period 2
66 Big Hidatsa, 32ME12 56 Time Period 3, 1985 report 174 2046 1798 yes
time period 3
67 Big Hidatsa, 32ME12 56 Time Period 4, 1985 report 127 1596 1420 yes
time period 4
68 Big Hidatsa, 32ME12 56 Time Period 5, 1985 report 92 1160 1023 yes
time period 5
69 Big Hidatsa, 32ME12 56 Time Period 6, 1985 report 24 361 327 yes
time period 6

10
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Table 17.1. Continued.

Number of Number of Used
Site and Site Site Vessels Body_Sherds in
Batch Batch Name Number Code Batch Content Coded ST.  Thick. Quan?
70 Big Hidatsa, 32ME12 58 Time Period 7, 1985 report 7 68 60 yes
time period 7
71 Big Hidatsa, other 32ME12 56 Time Period 0,8,9,10,99 & €0 378 351 yes
unassigned in 1985 report
72 Stanton Ferry 32ML6 52 all UND/NPS mat’l as a unit 55 311 303 yes
73 Poly 32ME407 53 all UND/NPS mat'| as a unit 89 202 189(191) yes
74 Elbee 32ME408 63 all UND/NPS pottery,; 32 85 34 yes
stone from AC Units 1,2,3.5
in 1884 report
75 Scovill 32ME409 65 all UND/NPS mat'l as a unit 36 127 123(129) yes
76 Hotrok 32ME412 66 all UND/NPS mat'l as a unit 7 40 40(39) no
77 Forkorner, east 32ME413 67 Site Areas 0,4,5 87 218 211 yes
and central from 1984 report
78 Forkorner, west 32ME413 67 Site Area 3 from 1884 report 70 242 221(234) yes
79 Hump 32ME414 69 all UND/NPS mat’l as a unit 53 52  49(49) yes
80 Youess 32ME415 70 all UND/NPS mat’l as a unit 192 500 457(490) yes
81 Stiefel 32ME202 51 all surface collection, 60 207 209 yes
excluding Knife River ware
vessels
82 Rock 32ME15 73 rims from Houses 8,7 in 61 150 127 yes
Lehmer, Wood, Dill 1878
83 Star 32ME16 74 all site mat'l exclusive of 10 27 29 no
Woodland sherds, as a unit
84 Grandmother's Lodge 32MES8 75 all site mat’l as a unit 5 2 2 no
85 Like-A-Fishhook 32ML2 76 all site mat’l as a unit 25 154 105 yes
86 Nightwalker’s Butte 32ML3g 77 a sample of mat'l from o1 1227 599 yes
various parts of the site
87 Mondrian Tree 32MZ58 64 all potiery excluding 23 264 271 yes
possible IMM vessel;
Zone 1in 1983 report
88 Hagen 24DWA 103 random sample of vessels 299 117 118 yes
from all parts of site
89 Hintz, house 3 325N3 78 House 3 only, 1963 report 100 156 170 yes
a0 Hintz, house 4 32SN3 78 House 4 only, 1963 report 82 118 121 yes

11
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Table 17.1. Concluded.

Number of Number of Used
Site and Site Site Vessels Body_Sherds in
Batch Batch Name Number Code Batch Content Coded S.T. Thick. Quan?
91 Arzberger 39HU6G 104 Houses 2,3,4, 1956 report 196 473 327 yes
92 Flaming Arrow 32ML4 102 all UND pottery collection 9 99 96 no
93 Sharbono 32BE419 108 all UND surface collection 17 33 32 yes
94 Taylor Bluff, late 32ME366 109 all late component mat’l - - - no
in UND/NPS collections
95 Taylor Bluff, early 32ME366 108 all early component mat’l - - - no
in UND/NPS collections
96 Angus 320L144 107 all UND collections from - 96 - no
lower ceramic component
97 PG 320L148 106 all UND collections from - 20 - no
main ceramic component
98 Running Deer 32ME383 68 all UND/NPS collections 13 33  41(27) no
99 Cross Ranch, several material from 1980-1981 - 152 - no
Late Woodland tests in Late Woodland
sites; 1981, 1982 reports
100 Sagehorn 32ME101 87 total 1968 sample as a unit 9 80 42 no
Total sample, including material not used in quantitative analyses 7004 36522 22757
Total sample, excluding material not used in quantitative analyses 6558 35514 22288

Notes: ST
Thick.

surface treatment analysis.

I

maximum thickness measurement; numbers in parentheses indicate the sample measured by

E. L. Mehrer in Ahler and Mehrer 1984, used as a check on Swenson measurements.

Quan?

included in quantitative comparative analyses (factor, cluster analyses) ?

certain and slightly earlier dates than these are thought
possible. In the Breakey and Ahler paper (1985:22), the
coded ceramic vessels are also subdivided into large and
small vessels fragments, with the cutoff based on an
approximate surface area of 11 square centimeters or
greater for the combined rim sherds in the vessel. Based on
both sherd size and relative chronology, four analytic
batches were originally defined for this study, early large
(0) and late large (1) sherds, and early small (2) and late
small (3) sherds.

Breakeyand Ahler (1985) demonstrate that chro-
nological contrasts in the ceramic data sets, while visible
for all sherds large and small, are accentuated when large
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vessel fragments only are considered. Therefore, the data
from large vessels are thought to be more desirable for
comparative studies. After some consideration, we de-
cided to exclude batches 2 and 3 based on small vessel
sherds from most comparative studies, under the assump-
tion that the small sherd datasets are subject to the greatest
degree of mixture. Because the body sherd data could not
be separated according to the respective large and small
rim sherd classes, composite information from all early and
all late samples was used to accompany the early large
vessel data (batch 0) and the late large vessel data (batch
1). In summary, batch O data consist of information on 23
large rim fragments and associated body sherd data from
Features9,21,41, and 51 in the 1980 excavations. Batch



1 data consist of data on 21 large rim fragments and
associated body sherd data from Features 5, 48, 71, 76, and
81 and from levels 4 and 5 of excavation unit 15 in the 1980
excavations. Body sherd surface treatment data are taken
directly from Breakey and Ahler (1985:8), while grade 2
body sherd thickness data are taken from a systematic
sample of sherds from each time unit at the site.

4. Molander (320L7).

The ceramic data from the Molander site derive
from two test excavations, one consistingof a 5 x 5 ft square
dug in 1966 by the State Historical Society of North
Dakota (SHSND) in an unknown location (unreported),
and the second consisting of a 5 x 5 ft square dug in a
midden area in the northeast margin of the site in the 1968
Wood-Lehmer testing program (Wood 1986¢). The 1968
test penetrated circa 2.0 ft of midden deposit. Allinforma-
tion suggests that both ceramic samples derive almost
entirely from a single post-contact period component of
occupation. The sample is homogeneous across the two
excavation levels in the 1968 test. Therefore, virtually all
materials in the 1966 and 1968 tests are combined into a
single analytic batch for the present analysis. Exceptions
include a single Fort Yates Cord Impressed vessel (number
0880012) and a single Unnamed S-Rim Cord Impressed
vessel (number 0880094) which appear to derive from
much eatlier use of the site area and which are therefore
excluded from the analysis. All available body sherds are
included in the surface treatment data for batch 4, and a
systematic sample of grade 2 body sherds from all site
contexts was measured for maximum thickness informa-
tion.

5. Pretty Point (320L8).

Ceramic data from the Pretty Point site derive
entirely from two test pits dug there in the 1968 Wood-
Lehmer testing program {Wood 1986¢). One 5 x 10 ft test
penetrated to 2.5 ft below surface, while a second 5 x 5 ft
test extended to circa 3.5 ft below surface. Examination of
the selected pottery variables by depths within the deposit
and across the two test units shows the sample to be
relatively homogeneous. It appears that the site deposits
in the tested area consist of roughly a one ft deep midden
with a substantial overburden of relatively sterile wind-
blown silt and sand. On this basis, all ceramic data from all
levels of both tests are assigned to batch 5 for the Pretty
Pointsite. All available body sherds are used for the surface
treatment and thickness measurements for this batch.
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6. Smith Farm (320L9).

The total ceramic sample from this site derives
from a single 5 x 5 ft test unit dug there in the 1968 Wood-
Lehmer testing program (Wood 1986¢). The test pit, in
the northeast edge of the site, penetrated circa 1.0 ft of
midden removed in a single excavation level. Lacking any
way to objectively examine heterogeneity within the site,
the single test sample is treated as a unit as batch 6. All
available body sherd datafor this test are alsoincluded with
this batch designation.

7. Lower Sanger (320L11).

All ceramic data for this site derive from the 1968
Wood-Lehmer testing program (Wood 1986¢). Samples
derive from three test pits, a 5 x 5 ft square circa 1.5 ft deep
inabetween-house midden, a5 x 10ftunitcirca 1.0 ftdeep
within a house depression, and a 2 x 10 ft trench circa 4.0
ft deep dug into a fortification ditch. Comparisons of key
ceramic data by depth within test units and among test
units shows the site ceramic sample to be highly homoge-
neous. On this basis, all ceramic data from the site are
combined into the single batch 7 analytic unit. All
available body sherds are used to develop the body sherd
data set for this batch.

8,9,10,11,12. Upper Sanger (320L12).

Data used for the KNRI comparative analysis
from the Upper Sanger site derive from the 1968 Wood-
Lehmer testing program (Wood 1986¢}); data from a more
extensive test at the site in 1969, reported in Stoutamire
(1973), are not considered here due to lack of time for their
organization and analysis. The 1968 tests consist of asingle
test unit (test 1) excavated in seven arbitrary levels in a
midden nearly five ft deep in the main part of the site and
acirca 7 x 8 ft test (test 2) dug to expose several features
in a shallow house floor in a second part of the site on a
lower terrace. The 1968 sample also contains a few surface
artifacts and materials salvaged from a feature (F3) along
the river bank in the lower terrace part of the site.
Comparison of selected ceramic variables across levels in
test 1 and between test 1 and test 2 indicates considerable
heterogeneity in the pottery sample. The strongest differ-
ences are between test 1 as a whole and test 2 as a whole,
best characterized by a much higher frequency of check-
stamped body sherd treatment in test 2. The general
impression is that the test 2 sample is older than any other
materials in the site. Ceramic data are not randomly
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distributed among levels in test 1, although stratigraphic
patterns are difficult to discern.

Based on this, it seemed desirable to preserve the
general stratigraphic sequence in test 1 as well as the
distinction between test 1 and test 2 in the batch defini-
tions. Batch 8, potentially the latest material in the site,
derives from level 1 in test 1; batch 9 from levels 2-4 in test
1; batch 10 from levels 5-7 in test 1; and batch 11 is
comprised of all materials in test 2. Allother ceramics from
the site surface and from salvaged features are included as
“other” material in batch 12, not thought to be particularly
useful for analytic purposes. All available body sherds were
used for surface treatment data for each batch, while a
systematic sample of circa 42 sherds from each excavation
level or discrete feature, collectively comprising about 50
percent of the site sample, was used for body sherd thick-
ness measurement.

13. Mile Post 28 (320L13).

The ceramic sample from this site derives from a
single 5 x 5 ft test unit dug there in the 1968 Wood-Lehmer
testing program (Wood 1986¢) and from two adjacent 5 x
5 ft tests dug there in 1969 by the University of Missouri
(Calabrese 1972:8). Because of the physical proximity of
these tests and the shallow depth of midden deposits there
(1.0ft), it has been assumed that the pottery from the three
testpits could be treated as asingle sample, designated here
asbatch 13. Ceramic vessel data derive from all three test
units. Body sherd surface treatment data derive from the
1968 test sample only, and the body sherd thickness
measurement data derive from a systematic sample of the
1968 test body sherd sample. Body sherds from the 1969
tests were not located and were not used in the analysis.
Calabrese (1972:5) considered the Mile Post 28 site to be
a spatial continuation of the nearby Cross Ranch site
(320L14), and he lumped ceramic samples from the two
sites for purposes of analysis. Maintaining Milepost 28 as
batch 13 separate from Cross Ranch allows us to more
formally compare the two site samples.

14,15,16,17. Cross Ranch (320L14).

The ceramic data from the Cross Ranch site
derive from asingle 5 x 5 ft test unit dug in the 1968 Wood-
Lehmer testing program (Wood 1986c¢) and from subse-
quent more extensive excavations conducted at the site in
1969 by the University of Missouri (Calabrese 1972). The
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1968 test penetrated about 1.5 ft of midden in an area
between houses 5 and 6. Houses 3 and 7 were completely
excavated in 1969, and the test pit area between houses 5
and 6 was also expanded considerably in 1969 (Calabrese
1972:7-8). Midden deposits are shallow at the site, and
vertical stratification of deposits is not thought to be
significant. The spatial extent of the samples from the site
is substantial, and for that reason, the batch structure for
the Cross Ranch site maintains the integrity of large
spatially separate samples, at least with regard to ceramic
vessels. Batch 14 is comprised of ceramic vessel data from
the 1968 test 1 at the site; body sherd surface treatment
data derive from the full body sherd sample from test 1, and
body sherd measurements derive from a sample of the test
1 body sherd sample. Batches 15 and 16 are comprised,
respectively, of ceramic vessel data from the house 3 and
house 7 excavations conducted in 1969. Body sherds from
the 1969 excavations were not studied (either from the
houses or from the expanded tests), and the body sherd
data derived from the 1968 test (batch 14) are assumed to
be applicable for use with the batch 15 and 16 ceramic
vessel data sets. Batch 17 is comprised of ceramic vessels
which, due to incomplete catalog information, could not
readily be related to either the test excavation area or to
the house 3 or house 7 excavations. These vessels are
probably from the 1969 expanded tests or are from surface
collections. This is a catchall batch which has no spatial
context, and data included therein are useful only if a
larger site-wide sample of vessel information is desired.

18. Bagnell (320L16).

Assingle 5 x 5 ft test unit circa 2.0 ft deep was dug
in an outside-house midden at this site in the 1968 Wood-
Lehmer testing program (Wood 1986¢). In the years 1970-
1973, D. ]. Lehmer conducted extensive excavations at
this site which have not been formally reported (cf. Lehmer
etal. 1973; Angus 1975; Pepperl 1976). Ceramic samples
from the 1968 test have been physically integrated with the
1970-1973 excavation samples. These materials are now
in storage at the SHSND in Bismarck. The rim sherds are
presently organized according to Lehmer’s rim form groups
rather than by provenience. The site reportedly has two
superimposed components (Lehmer et al. 1973), but it
proved impossible to find time to identify and extract
representative subsamples of either the rim sherds or body
sherds for general site analysis or for more detailed study of
intrasite variation. Therefore, ceramic data from Bagnell
are not included in the present study. The batch number



is assigned because data on lithic materials and vertebrate
fauna from the 1968 test unit are available for study, and
they are designated as batch 18 for such purposes.

19. Greenshield (320L17).

Ceramic data from this site derive from two
episodes of test excavation. The firstinvolves the excava-
tion of three 5 x 5 ft test units during the 1968 Wood-
Lehmer testing program (Wood 1986¢). Two of the tests
penetrated midden about a foot or less in depth, while the
third was excavated to circa 2.3 ft below surface. The
second data set derives from D. J. Lehmer’s excavation of
a trench measuring about 5 x 25 ft across a trash filled ditcch
in another part of the site in 1973 (Nicholas and Johnson
1986). Although there is indication that the site was
briefly and sequentially occupied by the Mandans and then
the Arikaras in the AD 1790s (Osgood 1964:164; Thwaites
1969, 1:203-204; Nicholas and Johnson 1986:192), most
artifacts from the site tests cannot be organized
stratigraphically due to shallowness of the midden or due
to the recovery procedures. In the interest of increasing
sample size, materials from both the 1968 and 1973 tests
are combined here into asingle analytic batch. Body sherd
surface treatment information is collected for all available
body sherds from all contexts, and body sherd thickness
measurements are taken for a systematic sample of sherds
from both the 1968 and 1973 tests and from unprovenienced
body sherd lots from the site (probably from the 1973 test).

20,21,22. Hensler (320L18).

The ceramic data from this site derive primarily
from the 1968 Wood-Lehmer testing program (Wood
1986¢c). Two 5 x 5 ft test pits were dug in the site at
unknown locations. One extended to a depth of circa 1.5
ft while the other was dug to circa 3.5 ft. A small sample
of surface material collected by Alfred Bowers in 1963 and
included in the University of Missouri collections was also
studied. The ceramic data exhibit no significant variation
with depth in either test unit. A significant difference in
rim form does occur across the two test units, with straight
rims being more common in test 1 and with S-rims of
various forms being more common in test 2. Both samples
to some degree appear internally heterogeneous, possibly
indicating the presence of highly disturbed deposits altered
by pothunting, etc. On the basis of the rim form differences
between tests, batch 201s defined to include materials from
test 1 only and batch 21 includes materials from test 2 only.
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Other materials from the site surface are included in a
residual unit, batch 22. All available body sherds from both
tests were studied for surface treatment data, and a system-
atic sample of body sherds from each test was examined for
thickness measurements.

23,24,25,26,27. Mandan Lake (320L21).

Ceramic data included from the Mandan Lake
site for the designated batches derive from the 1968 Wood-
Lehmer testing program (Wood 1986¢). The site was more
extensively tested than most in the 1968 testing program,
allowing the definition of several analytic batches. Five
tests were dug at unknown locations in the site. Tests 1,
3,4, and 5 were apparently 5 x 5 ft in size and penetrated
midden varying from circa2.5 to 3.5 frin depth. Test 2 was
smaller and shallower, and no artifacts exist for that test
unit. Ceramic data distributions vary significantly accord-
ing to stratigraphy within some units as well as among test
units as a whole. In tests 1 and 3 Le Beau ware is most
common in the upper excavation levels and becomes less
common in lower levels. All of test 4 compares favorably
in ceramic content to the upper parts of tests 1 and 3.
These samples seem to represent arelatively later period of
occupation at the site. Relatively high frequencies of Fort
Yates ware and Unnamed Straight and S-Rim wares occur
in the lower parts of tests 1 and 3 and in the uppermost part
of test 5. These samples appear torelate to asecond, earlier
time period. In the mid to lower levels in test 5 Fort Yates
ware is relatively common and check-stamping is decid-
edly more common than anywhere else in the site. These
samples seem to reflect a third, yet earlier time period.

Five analytic batches are defined to account for
both the chronological variation apparently reflected in
the site and the spatially discrete origins of several samples.
Batch 23 is thought to be late period and includes material
from levels 2-5 in test 1. Batch 24 is also late period and
includes materials from levels 1-6 in test 3 and associated
features 4, 6, and 7. Batch 25 is also late period and
includes all materials from test 4. Batch 26is a composite
of all middle period samples from all test units, including
test 1, levels 6-7 and Feature 1; test 3, level 7 and Feature
5;and test 5, level 1 and Feature 9. Batch 27 is presumably
the earliest in the site and includes all materials from levels
2-6 and associated Feature 10 in test 5. Two other vessels
from surface contexts were coded but were not assigned to
an analytic batch. Radiocarbon dates exist for batches 23,

25,and 27 (Table 8.3). The available dates from the three
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contexts do not differ greatly from each other and do not
confirm the supposed chronological trend, although this
may simply indicate a relatively short period of occupation
for the entire site. All available body sherds were used for
surface treatmentdata collection, while asystematic sample
of sherds from each batch context was used for grade 2
thickness measurements.

28. Shoreline (320L103).

The ceramic data from this site derive from a
small surface collection and a single 5 x 5 ft test unit dug
in the 1968 Wood-Lehmer testing program (Wood
1986¢). The ceramic sample appears internally heteroge-
neous with Le Beau, Fort Yates, and Unnamed S-Rim
wares each occurring in some frequency, and with no
stratigraphic pattern being apparent in the three exca-
vated levels. Check-stamping is relatively common, but is
most common in higher excavated levels than in lower
levels, the reverse of what is seen in some stratified sites.
The small sample gives the appearance of representing
more than one component or of being mixed, but it cannot
be meaningfully separated for purposes of finer-scale analy-
sis. All materials from the 1968 work at the site are
therefore considered under the single analytic batch 28.
All available body sherds were used for surface treatment
data, while a systematic sample of grade 2 sherds were used
for thickness measurements.

29,30,31,32,33. Mahhaha (320L22).

All ceramic data from this site derive from the
1968 Wood-Lehmer testing activities conducted there
(Wood 1986¢c). The 1968 testing there was relatively
extensive, and the site contains stratified deposits, leading
to the definition of several analytic batches for this site.
Five tests were dug at the site in 1968. Test 1 wasa5x 5
ft square in relatively shallow midden, extending to circa
0.9 ft below surface. Tests 2 and 3 were adjacent 5 x 5 ft
squares in an area where midden was approximately 4.0 ft
deep. Test 4 wasa 5 x 5 ft square in a 1.5 ft deep midden
area. Test 5 was an irregular unit dug primarily to expose
and remove cache pits in a graded area. The artifact
sample from the testing is quite voluminous, and the
decision was made to focus the ceramic analysis on mate-
rials in tests 2, 3, and 4 where stratification was most
evident. Pottery from tests 1 and 5 was not analyzed,
although study of the samples from those units might
eventually place those samples and their associated lithic
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andfaunal materials in ameaningful culture-historic frame-
work. Data for selected ceramic variables were plotted by
vertical excavation level in tests 2, 3, and 4, and clear
evidence of stratigraphic change was indicated. The
patterns in tests 2 and 3 are quite similar, while the datain
test 4 fit best with the lowermost levels in tests 2 and 3. In
general, the patterns involve a high frequency of check-
stamped surface treatment, Fort Yates ware, and Un-
named wares in the lowermost levels, changing to low
check-stamping frequencies and high Le Beau ware fre-
quenciesin higherlevels, this changing to high Knife River
ware frequencies in highest levels.

Because sample sizes are relatively large, it was
decided that analytic batch definition should maximize
the potential for stratigraphic analysis of the site which
seemed to reflect a several hundred year period of village
activity (chronometric dates confirm this amount of time
depth; see Chapter 8). On this basis, five analytic batches
are identified based on superposition of arbitrary excava-
tion levels in tests 2 and 3; test 4 samples are assigned to
certain of these five time period batches based on general
similarities with test 2 and 3 samples. Batch 29 incorpo-
rates all data from the uppermost excavation level in test
2 and test 3. Batch 30 includes all material from levels 2
and 3 of tests 2 and 3. Batch 31, reflecting the third in the
series of relative time blocks, includes level 4 and Feature
4 in test 2 and levels 4 and 5 and Features 5 and 6 in test
3. Batch 32 includes the next two lower levelsin tests 2 and
3, respectively, and the upper two levels in test 4. Batch 33
includes the lowermost two levels (7, 8) in test 2, the lowest
two levels (8, 9) and Feature 8 in test 3, and the third level
and Features 9 and 10 in test 4. All body sherds from all
the defined batch contexts were used in the surface
treatment analysis, while systematic samples of grade 2
sherds were used for thickness measurements.

34. Clark’s Creek (32ME]1).

The ceramic data from the Clark’s Creek site
derive from the 1968 Wood-Lehmer testing program (Wood
1986¢; Calabrese 1972:34). Two tests were dug in that
year at the site, one a 5 x 5 ft square reaching a depth of 0.8
ft and the second a 5 x 10 ft unit reaching a depth of 1.8
ft. Vertical stratification is negligible, and there is no
indication that the contents of the two tests differ to any
degree. On that basis, the 1968 materials from the site are
treated in a single analytic batch. Body sherd surface
treatment data derive from the entire body sherd sample,



while a selective sample of grade 2 body sherds was used for
thickness measurements.

35. Fort Clark (32ME2).

The ceramic data from the Fort Clark site used in
the analysis derive entirely from the 1968 Wood-Lehmer
testing program. Four test pits were dug there, with tests
1, 3, and 4 being 5 x 5 ft squares which penetrated midden
from about 1.0 to 1.5 ftdeep. Test 2 is a trench measuring
3 x 11.5 ft dug inside a house depression. The ceramic
sample from all tests is rather small. Although it is
recognized that the Fort Clark site was occupied sequen-
tially by first the Mandans and then the Arikaras, it is not
possible to analyze the excavated sample accordingly, due
to the small sample size and shallow stratification. There-
fore, all materials from all four 1968 tests are combined
here into a single analytic batch for purposes of compara-
tive analysis. All available body sherds from the tests were
also used for both surface treatment and thickness mea-
surement analyses.

36. Lyman Aldren (32ME3).

To the author’s knowledge, this site has not been
test excavated since W. D. Strong’s unreported work there
in 1938, and the ceramic data used here derive entirely
from an extensive surface collection made at the site
during the 1968 Wood-Lehmer testing program. Exami-
nation of the rim sherds indicates an odd combination of
Fort Yates ware attributes and Le Beau ware attributes on
S-rim vessels, such as angular zone 3 junctures in combi-
nation with small diameter cords and narrow cord spac-
ings. Allsuch vessels were coded as Unnamed S-Rim ware.
Multiple components are clearly a possibility in this sample.
All body sherds in the surface collection were used for
surface treatment data, while a systematic sample of G2
body sherds was used for thickness measurement.

37. Alderin Creek (32ME4).

The ceramic data from the Alderin Creek site
used in this study derive primarily from collections ob-
tained in an unreported highway salvage excavation con-
ducted there by the State Historical Society of North
Dakota in 1968. That excavation was quite extensive,
covering all of an earthlodge feature and a large surround-
ingarea, and only part of the available artifact sample could
be included in the present study. Study focused on the
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pottery in cache pits and large basin-shaped pits in the floor
of the house and presumably related to the house occupa-
tion. All pottery in the following pits was studied: Features
129, 132, 133, 137, 138, 149, 157, 162, 190, and 193.
Radiocarbon dates were also obtained on charcoal and
wood in Features 132 and 137 (Chapter 8). In addition, a
small sample of ceramic vessels was studied which was
obtained in the 1968 Wood-Lehmer testing program,
occurring in asurface collection made at the site and in the
contents of a cache pit they salvaged from a cutbank. A
general observation on the collection is that the sample
from the excavated house features is extremely internally
homogeneous, consisting almost entirely of Le Beau ware,
while the surface collection and cutbank sample is some-
what more heterogeneous. All of the body sherds from the
SHSND excavation sample were used for surface treat-
ment observations, and a selected sample of body sherds
from both the SHSND and 1968 Wood-Lehmer samples
was used for thickness measurements.

38. Deapolis (32ME5).

The ceramic sample from the Deapolis site de-
rives primarily from the Ralph Thompson (1961) collec-
tion and secondarily from a much smaller sample collected
from near the former site location during the 1968 Wood-
Lehmer testing program. The Thompson collection, pre-
viously studied by Lehmer et al. (1978), is an aggregate of
material from a village occupied for at least 30 years and for
perhaps as much as 60 years during a time of rapid cultural
change in the AD 1800s. The nature of the sample,
salvaged from a bulldozing operation, precludes any type of
subdivision of the sample for analytical purposes. The body
sherd sample from the site is quite small. All available body
sherds in both the Thompson collection and the 1968
Wood-Lehmer surface collection were studied for both
surface treatment and thickness measurements.

39, 40. White Buffalo Robe (32ME?7).

The ceramic data from the White Buffalo Robe
site derive from a portion of the artifact sample salvaged
from the site by the University of North Dakota in the path
of pipeline construction (Lee, ed. 1980). Because the
excavated pottery collection is quite large and because a
portion of it is from mixed component contexts within the
site, only a part of the collection having clearest compo-
nent association is studied here. Study here is restricted to
materials from cultural features given definite assignments
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toeither the Heart River phase or the Nailati phase. These
two phase designations constitute the basis for the two
analytic batches, 39 and 40, respectively, assigned to the
site in the present study. The chronological separation of
these two phases is well documented by radiocarbon dates
from the site (Chapter 8). Materials designated as being
from the Knife River phase in the site report (Lee 1980) are
notincluded in the present study. The original Heart River
phase and Nailati phase designations were based primarily
on the ceramic content exhibited by individual features.
The phase associations for individual features listed in
Table 6.2 in Lee and Hetland (1980) were used for batch
sample definition in this study. Body sherd surface treat-
ment data used in this study were taken from the data
tabulations compiled by C. H. Lee for the respective Heart
River phase and Nailati phase feature samples (data on file
at UND). Body sherd thickness measurements were made
on asystematic sample of approximately 200 grade 2 sherds
from each of the feature batch samples.

41, 42. Amahami (3ZMES).

The data from the Amahami site derive from a
test conducted as part of the Wood-Lehmer program in
1968 (Wood 1986¢c) and from collections recovered in
salvage excavations conducted there in the years 1970-
1972 by the State Historical Society of North Dakota and
Dana College (Lehmer et al. 1978:144-179). Ceramics
and other artifacts and features in the excavations clearly
indicate two occupational components widely separated in
time. An historically documented post-contact period,
Knife River phase component overlies a much eatlier but
undated prehistoric period component. Ceramic materi-
als from the site were separated into respective late and
early period batches (41 and 42, respectively) based on
their association with these two occupation periods. Ce-
ramic vessels were assigned directly to respective late and
early period batches based on typology, form, and paste
characteristics. The late period sample consists almost
entirely of Knife River ware and Deapolis Collared ware.
All Fort Yates ware, Riggs ware, and Unnamed Straight
Rim and Unnamed S-Rim ware vessels were assigned to
the early analytic batch. Because the late period sample
from the site consists of more than 400 rims, a systematic
sample of approximately 200 rims from the late period
component was subjected to analysis to conserve lab time.
All ceramic vessels assigned to the early period batch were
coded and included in the analysis.
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Body sherds used in the study were confined to
feature samples only, because those are the only contex-
tual units which could confidently be assigned a period
association. Batch association for individual features was
based on combined examination of the rim sherd types
found in the feature and on the characteristics of the body
sherds themselves. Early body sherds are characteristically
dull in luster, brown or buff in color, porous and crumbly,
and exhibit narrow simple-stamping, some check-stamp-
ing, and heavy smoothing as surface treatments. Late body
sherds are characteristically dark brown to black in color,
burnished and reflective in luster, and marked by very
broad undulating simple-stamping. On this basis, features
were assigned to early, late, or mixed early/late time
periods. Mixed feature samples were not included in the
analysis. The body sherds in all features assigned to a
definite unmixed period association were used for surface
treatment observations, while a systematic sample of ap-
proximately 150 sherds was taken from each period sample
for thickness measurement. Period assignments for indi-
vidual features in the site, and the data giving the basis for
those assignments (rim sherds, body sherds, or both) are on

file at UND.
43. Buchfink (3ZME9).

The ceramic data for this site derive from the
UND/NPS controlled surface collection conducted in
1979 (Lovick and Ahler 1982:169-182) and from test
excavations conducted there in 1979 and 1981 (Ahler and
Mehrer 1984:103-132). Itis clear that the southern part
of the Buchfink site contains a mixture of prehistoric
village artifacts and late historic period artifacts, the latter
deriving from activities at the adjoining Amahami site
(32MEB). For this reason, vessels which are clearly post-
contact period in age have been excluded from the vessel
coding, and the analysis focuses on only the prehistoric age
materials. All vessels classified as Knife River ware or
Deapolis Collared ware have been excluded from this
batch sample. These occurred primarily in the surface
collection. Excavations in the northern end of the site
revealed no clear cultural stratification and no basis for
separation of excavated samples into more than one cul-
tural component, and also little evidence for post-contact
period cultural activities. Body sherd surface treatment
data are derived from the excavated sample only, thought

to be devoid of significant late period content, as reported
in Ahler and Mehrer (1984:117, Table 36). Body sherd



thickness measurements were also taken on excavated
artifacts only, as reported in Ahler and Mehrer (1984:117,
Table 37).

44, 45, 46, 47, 48, 49, 50. Lower Hidatsa (32ME10).

The ceramic data in the first six of the seven
designated batches derive entirely from the stratified arti-
fact samples and contexts exposed in the 1978 UND/NPS
excavations at the site reported in Ahler and Weston
(1981). The last batch (50) contains data on pottery
derived from unprovenienced or mixed contexts (surface,
unstratified excavations) in both the 1978 UND/NPS
excavations and in the earlier 1965 excavations by D. ].
Lehmer. Batch 50 is intended to be a residual group with
little analytic value. Batches 44 through 49, on the other
hand, are designed to capture the full range of chronologi-
cal variation evident in the site deposits. When the 1981
report was written, it was assumed that the deposits at the
site represented about 100 years of intensive occupation
(circa AD 1680-1780), and the stratified deposits were
separated into three time periods and two intervening
transitional or mixed temporal units. Since then, many
additional chronometric dates have become available for
thesite, and it is clear that the temporal span of occupation
there is much greater than originally thought. Presently,
we estimate the site to have been established at least as
early ad AD 1525 and perhaps as early as AD 1450, with
occupation continuing until circa AD 1780 (see Chapter
8 on chronometric dates). Because of the extended period
of occupation, the excavated stratified site deposits have
been reorganized according to six rather than three se-
quential time periods, each thought to reflect circa 40-50
year blocks of time. The original organization of the site
deposits into a time period sequence and correlation of
deposits between excavations according to these units
were accomplished by examining body sherd thickness
data and vessel ware classifications as well as physical
stratification of the deposits. The same procedures were
used in reorganizing the site deposits into the six periods of
relative chronology.

The original time period 1 deposits and the
underlying transitional period 1/2 deposits have been
largely reidentified as period 1 and 2 (batches 44 and 45);
the original time period 2 and period 2/3 transitional
deposits have largely been reassigned to periods 3 and 4
(batches 46 and 47). The original time period 3 deposits
have been subdivided based on stratigraphy and chrono-
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metric dates into periods 5 and 6 (batches 48 and 49).
Actual assignment of individual vertical excavation hori-
zons from individual excavation (archeological context,
AC) units is spelled out in Table 17.1. Body sherd surface
treatment data collected for the 1981 report are used in
this study, reorganized according to the six rather than
three time periods or batch units following the explanation
in Table 17.1. Body sherd thickness measurements used
here are also those collected for the 1981 study, appropri-
ately reorganized and recompiled by the six batch units;

thickness was measured for only a systematic sample of
grade 2 body sherds.

53, 54, 55, 56, 57. Lower Hidatsa (32ME10).

The ceramic data included in this series of five
batches derive from stratified samples occurring in the
excavations conducted at Lower Hidatsassite in 1965 by D.
J. Lehmer, reported by Lehmer et al. (1978:132-137) and
Ahler and Weston (1981). Lehmer dug two test units
extending roughly 6.0 ft and 4.0 ft, respectively, into
midden deposits. In the 1981 report his test 1 (AC Unit 6)
was separated into three major stratigraphic horizons
assigned to time periods 1, 2, and 3, respectively, in the
original temporal framework for the site. Lehmer’s test 2
(AC Unit 7) deposits were separated into two horizons
assigned to mixed time periods 2/3 and period 3 in the
original temporal framework. Due to the poor excavation
control in those tests, no attempt is made here to reorga-
nize the materials from the 1965 tests according to the new
six-period temporal framework for the site, although it is
likely that most of the full time duration for the site is
encompassed in the Lehmer tests. Rather, each horizon of
each AC Unit (test) is maintained as a separate analytic
batch (batches 53 through 57) asidentified in Table 17.1,
and these batch samples will be subjected to comparative
analysis as acheck, more or less, on their relationship to the
more finely controlled samples from the 1978 excavations.
Nobody sherd data exist for the Lehmer tests. Tofacilitate
certain analyses, surface treatment values and thickness
values derived from the entire 1978 sample treated as a
unit (batches 44-49 combined) will be used with each of
the Lehmer batches.

59, 60, 61, 62, 63. Sakakawea (32ME11).
The ceramic data used in the analysis of the

Sakakawea site derive both from test excavations con-
ducted by D. ]. Lehmer in 1965 (reported in Lehmer et al.
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1978:38-43) and from excavations conducted in the UND/
NPS program in 1976 and 1977 (reported in Ahler et al.
1980). Lehmer dug two test pits which penetrated up to
4.0 ft of midden deposits, and the UND/NPS excavations
consisted of salvage of linear sections along the eroding
Knife River cutbank and four isolated tests in inside- and
outside-house contexts at scattered locations in the site.
The various isolated excavations or contiguous excavation
areas are designated as archeological context (AC) units,
and 15 such units, including Lehmer’s tests (AC Unit 13)
and uncontrolled collections from the site, are identified in
the 1980 report. Emphasis in the ceramic analysis is on
temporal variation, and site stratigraphy in outside-house
middens is used to identify three analytic batches which
reflect three successive time periods of site occupation.

The first of these is batch 59 which encompasses
roughly the upper one-half of the midden sequence ineach
test or series of tests dug in outside house locations (dug
between the presently visible house depressions). Batch 60
is comprised of roughly the lower one-half of midden
deposits in the same locations, exclusive of distinctive
materials included in batch 61. Batch 61 is comprised of
a relatively thin layer of heavily burned house roof and
floor debris which occurs at the extreme base of the
midden deposits in four AC units. This materialis thought
to represent the remains of a briefly occupied village on the
site location which was destroyed by fire early in the period
of site use, followed immediately by a much longer period
of site use. Historic documentation indicates that a
combined Mandan/Hidatsa village stood at thislocation in
1797/1798 (Wood 1977:338), while by the time Lewis and
Clark arrived in 1804, the village at this location was
comprised entirely of Awatixa Hidatsas. The Awitaxas
remained there until circa 1834/1837 and possibly into the
early 1840s, by which time the village was abandoned.
Thus, batches 59, 60, and 61 reflect occupation from the
1790s until possibly as late as 1845.!

Batch 62 consists of all materials from test exca-
vations within the floors and perimeters of the lodge
depressions presently visible on the site surface. These
materials cannot be stratigraphically separated, and they
represent a composite of the main period of occupation
from circa 1800 to circa 1845, roughly equivalent to
combined batches 59 and 60 from outside house contexts.

Batch 63 consists of all other excavated or other samples
from the site which cannot readily be associated with any
of the preceding batches having better locational and
chronological control. Body sherd surface treatment data
for all batches derive from information collected for the
1980 report, exclusive of data for Lehmer’s test where body
sherds were not collected. Body sherd thickness data were
collected only for systematic samples of body sherds from
batches 59, 60, and 61. Mean thickness values for batches
59 and 60 combined are used as necessary to facilitate the
inclusion of batch 62 in the analysis.

64, 65, 66, 67, 68, 69, 70, 71. Big Hidatsa (32ME12).

The ceramic sample from the Big Hidatsa site
derives entirely from the UND/NPS excavations con-
ducted there in 1980 and reported in Ahler and Swenson
(1985a). The first seven of the eight batch samples defined
for the site equate directly with time period analytic units
1-7, respectively, developed in the 1985 report. The time
period units correlate and combine artifacts from across
several excavation units on the basis of multivariate analy-
sis of sherd thickness data and artifact class ratios consid-
ered along with site stratigraphy. The time period se-
quence is generally confirmed by chronometric analysis
(Chapter 8). Period 7 (batch 70) is prehistoric in age,
dating perhapsin the AD 1400s, while periods 1-6 (batches
64-69) are all post-contact period in age, seeming to reflect
continuous occupation during the period circa AD 1600 to
1845 when the site was abandoned. The time period or
batch units each are thought to reflect time increments
ranging from roughly 30 to 50 years in duration. Body
sherd data used here consist of surface treatment and
thickness measurements reported by Ahler and Swenson
for each of the time period/batch units. Batch 71 is
identified here as a residual class comprised of all mixed
contexts identified in the 1985 report (time periods 0, 8,9,
10, 99 in Ahler and Swenson 1985a).

72. Stanton Ferry (32ML6).

The ceramic sample from this site derives from an
intensive surface collection made at that location in 1977
as part of the UND/NPS program, subsequent to the site’s
total destruction during gravel mining (Ahler and Swenson
1980:33-62). While the collection might represent a

! Subsequentinterpretation of data from salvage excavations at the Taylor Bluff Village (Ahler 1988) has bearing on these dates.

See footnote 2, this chapter.



mixture from more than one component, it appears to be
relatively homogeneous from a typological perspective.
On that basis, no individual vessels were excluded from
analysis. Bodysherd surface treatment data used here were
developed from a second examination of the sherds, sepa-
rate from the data presented in Ahler and Swenson
(1980:52, Table 16). All available body sherds were also
used for thickness measurements.

73. Poly (32ZME407).

Ceramic data for this site derive from both the
controlled surface collection conducted in 1977 as part of
the UND/NPS program (Ahler and Swenson 1980:5-32)
and from test excavations conducted there in 1978 and
reported in Ahler and Mehrer (1984:131-161). All vessels
from both the surface collection and from excavation were
coded and included in the analysis. Detailed study of
stratigraphy in the test excavations indicates that only a
single period of site occupation is represented, and on that
basis, all materials from the site are combined into a single
analytic batch. Body sherd surface treatment data and
thickness measurements are taken from the excavated
sample only. Thickness measurements were taken twice,

once by E. L. Mehrer (Ahler and Mehrer 1984:148-149)

and a second time by Swenson.
74. Elbee (32ME408).

Data from this site derive from the testing and
salvage excavations conducted there in 1978 as part of the
UND/NPS program (Ahler, ed. 1984). The ceramic
sample from the site was subjected to an intensive study in
the 1984 report, with the conclusion that the pottery is
more like collections from Extended Coalescent sites in
South Dakota than samples from nearby villages in the
Knife-Heart region (Ahler 1984b:208-210). It is also
apparent that more than one component is present at the
site, but that the majority of the pottery collection derives
from a single brief period of occupation. Because of the
small sample size available, it was decided that the Elbee
pottery would be analyzed as a single batch unit, rather
than separated according to intrasite context. The first
detailed study of the sample (Ahler 1984a) was conducted
for all vessels of size grade 3 and larger, while the present
study is restricted to grade 2 and larger vessel fragments,
consistent with general procedure for the comparative
program. Body sherd surface treatment data derive from
the total excavated collection, while thickness measure-
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ments used in this study derive from body sherds from
feature contexts only, as reported in Ahler (1984a:68).

75. Scowill (32ME409).

The ceramic data from the Scovill site derive
from test excavations conducted there in 1978 as part of
the UND/NPS program (Ahler and Mehrer 1984:162-
191); also included are a few vessels from an intensive
unreported surface collection taken in 1978. The pottery
from the site is somewhat heterogeneous from a typological
or stylistic perspective, suggesting that more than one
village component maybe represented. Analysis has failed
to reveal any way of segregating the components, so the
ceramic sample is treated here as a unit in a single analytic
batch. Body sherd surface treatment data derive from the
excavated collection only. Body sherd thickness measure-
ments derive from the excavated collection also, and they
were taken twice, once by Mehrer (Ahler and Mehrer
1984:179) and a second time by Swenson.

76. Hotrok (32ME412).

The ceramic sample from the Hotrok site derives
from excavations conducted in 1979 as part of the UND/
NPS program (Ahler and Mehrer 1984:45-72). The
ceramic sample from the site is thought to derive primarily
from a temporally restricted period of time during which
the site was used as a dump for fire-cracked rock and
otherrefuse. Minor parts of the ceramic sample may derive
from earlier village period activities. The site sample, even
when considered as a unit, is too small (seven vessels) for
systematic quantitative comparison with other regional
samples, although the general characteristics of the sample
bear consideration relative to the question of correlation
between ceramic content and site function.

77, 78. Forkorner (32ME413).

The ceramic sample from the Forkorner site
derives from a controlled surface collection made at the
site in 1979 and test excavations in three parts of the site
in 1979 and 1981 which were conducted as part of the
UND/NPS program (cf. Lovick and Ahler 1982:161-182;
Ahler and Mehrer 1984:192-249). Previous study of the
ceramics and other artifacts indicates that the two main
areas of occupation in the eastern and western parts of the
site differ somewhat in content and deserve separate
analysis (Ahler and Mehrer 1984:206-209), although both
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areas are generally classifiable as components of the Scat-
tered Village complex. No vertical stratification is appar-
ent in either site area, and the materials in each site area
seem to represent a relatively short single component
occupation. On this basis, the site ceramic sample is
studied under two batch designations. Batch 77 is com-
prised of artifacts in the east and central parts of the site
which were intensively surface collected in 1979 and test
excavated in 1981. Batch 78 is comprised of materials in
the western site subarea, test excavated in 1979. Body
sherd data derive from excavated samples only. Thickness
measurements for batch 77 (east and central areas) were
recorded by Mehrer (Ahler and Mehrer 1984:228,244),
while measurements for the batch 78 (west area) sample
were recorded both by Mehrer (Ahler and Mehrer
1984:214) and by Swenson.

79. Hump (32ME414).

The ceramic data for this site derive from a
controlled surface collection made in 1979 (Lovick and
Ahler 1982:161-182) and from test excavations con-
ducted there in 1981 as part of the UND/NPS program
(Ahler and Mehrer 1984:250-269). There is no evidence
in the small ceramic sample for multiple periods of occu-
pation or for mixed components. The entire site pottery
sample is therefore treated as a single batch unit. Both the
surface collection and the excavated materials are in-
cluded in the vessel analysis. Only excavated body sherds
are used in the surface treatment analysis and in thickness
measurements. Thickness measurements were recorded
on the sample both by Mehrer (Ahlerand Mehrer 1984:260)

and by Swenson.
80. Youess (32ME415).

The ceramic data set for the Youess site derives
from a controlled surface collection made at the site in
1979 (Lovick and Ahler 1982:161-182) and from test
excavations in 1981 (Ahler and Mehrer 1984:270-299)
conducted as part of the UND/NPS program. Intensive
study of intrasite variation in ceramics and other data gives
no reason to suspect that the pottery sample derives from
more than one period of occupation. On that basis, it is
treated here as a single analytic batch. Body sherd data
derive from the excavated sample only. Body sherd
thickness measurements were recorded twice, once by
Mehrer (Ahler and Mehrer 1984:282) and a second time
by Swenson.
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81. Stiefel (32ZME202).

The ceramic data for the Stiefel site derive largely
from an intensive surface collection conducted there in
1977 aspartof the UND/NPS program (Ahler and Swenson
1980:63-84) and also from a small surface collection made
therein 1968 as part of the Wood-Lehmer testing program.
The 1977 UND/NPS surface collection is relatively homo-
geneous, consisting primarily of Riggs ware and small
amounts of Fort Yates ware, both clearly prehistoric in age.
The 1968 Wood-Lehmer surface collection is much more
heterogeneous, containing Riggs and Fort Yates wares and
also Knife River ware and a few other vessels which are
clearly post- contact period in age. To focus the analysis
on the predominant prehistoric period component, all
vessels judged to be post-contact period in age on typologi-
cal and stylistic grounds (mostly Knife River ware vessels)
were excluded from this batch and from analysis. To avoid
further confusion of mixed components, the body sherd
data were derived exclusively from the 1977 surface collec-
tion. Body sherd surface treatment data were rerecorded
and differ from those reported in Ahler and Swenson
(1980:77). Thickness measurements were recorded for all
available sherds in the 1977 collection.

82. Rock Village (32ME15).

The ceramic data from this site derive from a
portion of the collection excavated there in 1947-1951 in
a salvage operation conducted as part of the SIRBS pro-
gram (Hartle 1960; Lehmer et al. 1978:11-63). Physical
evidence at the site indicates that it contains two village
components; the earlier one is bounded by a fortification
ditch which was subsequently refilled and abandoned
when a later ditch and several additional houses were built
in an area to the southeast farther away from the river
bank. Superimposed houses occur inside the inner ditch
but not between the inner and outer ditch. Archeological
feature data indicate that it is clearly possible that the site
was settled at an early time, briefly occupied and then
abandoned, then was resettled at a later time with the
village fortification constructed in a new location to the
southeast. Some of the later houses were built on earlier
house locations, others were built on new ground to the
southeast. Such areoccupation suggests ethnic continuity
in the peoples who lived at the site at different times.
Various evidence indicates that the two components were
of different durations, with the earlier one being mote
lengthy than the second one.



Various ethnohistoric and traditional data agree
with the archeological data suggesting two occupations at
different times by the same people. Bowers (1965:17-18,
21, 24, 27) cites evidence from Curtis (1907:131) and
Maximillian (Thwaites 1966, 23:230-231) and data from
his Hidatsa informant Bears Arm that Rock Village was
settled by the Awatixas very shortly after the devastating
1780-1781 smallpox epidemic and that they abandoned
the site in the 1790s to settle at Sakakawea Village where
they were found by Lewis and Clark in 1804. Hartle
(1960:33-34), citing Libby (1908:465 and Libby's personal
notes), provides evidence that Rock village was settled,
perhaps for the second time, in 1838 by a remnant of
Mandans and Hidatsas who had survived the 1837 epi-
demic. The site was used only for a short time, perhaps a
year or so, before the inhabitants moved to Like-a-Fish-
hook Village. Thus it seems that the site may contain
evidence of two Hidatsa occupations, one in the 1780/
1790s, and the second circa 1838.

Hartle (1960) and Lehmer et al. (1978) treat the
ceramic artifacts from Rock Village as if they were essen-
tially from a single component. The implications of the
above ethnohistoric and traditional data were not clear to
the present authors at the time that the Rock Village
ceramic sample was coded at the Smithsonian Institution.
If they had been, we might have attempted a more rigorous
investigation of the two potentially separate components
at the site. Rather, we coded a relatively small sample of
63 vessels and less than 200 body sherds, with these coming
primarily from house 6, inside the inner ditch, and house
7, between the ditches. Smaller samples were also coded
from houses 2 and 10 (inside the inner ditch) and houses
1 and 13 (between the ditches). A rigorous comparison of
ceramic data from the innner ditch and between-ditch loci
has not been attempted here, although a cursory study of
body sherd thickness indicates that the between-ditch
sample is significantly thicker and presumably more recent
in age. For the present purposes, all ceramic materials from
Rock Village are combined into asingle analytic batch, 82.
Judging from ethnohistoric data, this sample probably
combines artifacts dating from circa 1780 through the late
1830s. A fuller exploration of the ethnohistoric data
pertaining to the site and the possiblity of two separable
components at the site remain topics for future study.

83. Star Village (32MEI6).

The ceramic data from Star Village derive from
the 1951 SIRBS salvage excavations at the site (Metcalf
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1963). All available vessels and body sherds in the
Smithsonian Institution collections were analyzed, ex-
cepting a small number of cord- roughened sherds which
probably reflect a Woodland period component at the site.
The total sample is too small (10 vessels) for detailed
quantitiative comparision with other regional ceramic
data sets.

84. Grandmather’s Lodge (32MES59).

The ceramic material in this batch unit derive
from excavations at the Grandmother’s Lodge site by the
SIRBS in 1952 and the SHSND in 1953 and 1954
(Woolworth 1956). No artifacts from this site could be
located at the Smithsonian Institution, and only part of the
reported ceramic collection could be found at the SHSND.
The sample of five vessels and two body sherds is too small
for detailed quantitative comparison with other study
collections.

85. Like-a-Fishhook (32ML2).

The ceramic sample for this analytic batch de-
rives from the SHSND and SIRBS salvage excavations
conducted at Like-a-Fishhook in the period 1950-1954, as
reported in Smith (1972). A small number of vessels were
foundin the Smithsonian Institution collections, while the
majority are in the SHSND collections. Although the
village is known to have been occupied by Mandan,
Hidatsa, and Arikara tribal groups, the small sample size
precludes meaningful separation of the collection into
ethnically associated subgroups useful for quantitative
analysis. Thus, a single batch is defined for the site as a
whole. All available body sherds were studied for both
surface treatment and thickness measurements. The
coded vessels in the SHSND collection include a small
complete pot which, by its appearance, may be an ethno-
graphically collected specimen made by a resident of the
village; this vessel (number 4) is not illustrated in Smith

(1972).
86. Nightwalker’s Butte (32ML39).

Ceramic data from this site derive from the 1952
salvage excavations conducted there by the SIRBS and
reportedin Lehmeretal. (1978:64-131). Thesite contains
amain Plains Village component and a second very minor
Woodland component. Only the Plains Village materials,
assumed to be from a single occupation, are studied here
under this batch number. A systematic sample of approxi-
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mately one-fourth of the total Plains Village vessel collec-
tion from the site was studied, taking the sample from
widespread parts of the village. A similarly dispersed
sample of body sherds was studied for surface treatment
and thickness measurements.

87. Mondrian Tree (32MZ58).

The ceramic data for the Mondrian Tree site
derive from the pottery collection recovered in salvage
excavations conducted there in 1980 by the University of
North Dakota (Toom and Gregg 1983). The entire
pottery sample previously studied by C. Johnson (1983)
was reexamined for this study, excepting a single vessel
with cord-roughened surface treatment. The latter vessel
apparently predates the other pottery from the site. Itis
likely that the ceramic sample from Mondrian Tree repre-
sents an accumulationover a long period of time, reflecting
several brief occupational components. Even so, there is
no reliable way to subdivide the small sample into mean-
ingful subunits for analysis, and the entire site collection
exclusive of the cord-roughened vessel is analyzed here as
a single analytic batch. Body sherd thickness data and
surface treatment data reported for grade 2 sherds in
Johnson (1983:9.24.9.26) are used in the present analysis.

88. Hagen (24DW1).

The ceramic data from the Hagen site derive
from the 1938 excavations there by Montana State Uni-
versity as reported in Mulloy {1942). Although the collec-
tion is quite large and the site is quite extensive, for the
present purposes we decided not to spatially subdivide the
collection into more than a single unit of analysis. Thus,
a systematic sample of approximately 300 vessels was
coded, reflecting the entire site collection and all exca-
vated parts of the site. A small sample of body sherds from
ageneral site collection was used for surface treatment and
thickness analysis.

89, 90. Hintz (32SN3).

The ceramic data from the Hintz site derive from
salvage excavations conducted there in 1952-1954 by the
SIRBS as reported by Wheeler (1963). To conserve
analysis time, only a portion of the excavated collection
was studied, that being the samples derived from the
excavated houses 3 and 4. These two house units were
randomly selected from among a total of five major spatial
units in the excavated part of the site. This site is thought
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to be a key location relative to the question of Hidatsa
origins and relationships outside the Missouri valley, and
to further the comparative study, the ceramic samples
from houses 3 and 4 were maintained as separate analytic
batches (89 and 90, respectively). All available body
sherds from these two house units were studied for surface
treatment and thickness.

91. Argberger (39HUS).

The ceramic data from the Arzberger site usedin
this study derive from a portion of the collection from the
1939 Columbia University excavations reported by
Spaulding (1956). To conserve analysis time, only a
portion of the full excavated collection was studied, this
being the samples from houses 2, 3, and 4. Spaulding
determined that the ceramic samples were essentially
similar among all excavated house areas (1956:120-121),
and on that basis, the vessels from these three houses were
combined into a single analytic batch. Itis apparent from
examination of the collection and the caralog that some
portion of the rim sherd sample from this site was not
included in the study sample, probably due to highgrading
of sherds for display purposes and for exchanges. Even so,
it is thought likely that the studied sample is probably
representive of the site as a whole. Body sherd data derive
from the house 3 sample only, and a systematic sample of
grade 2 sherds from that locus was subjected to thickness
measurement.

92. Flaming Arrow (32ML4).

The ceramic sample from the Flaming Arrow site
derives from the 1983 test excavation and surface collec-
tion program conducted there by UND (Toom and Root
1983; Toom 1988). The sample appears to be internally
homogeneous, and it is treated here as a unit. A collection
at the SHSND which is reportedly from the Flaming
Arrow site clearly contains artifacts from multiple time
periods and multiple components, and for that reason it
was not used in the present analysis. The coded UND
ceramic sample from Flaming Arrow is too small for
detailed quantitative analysis and comparison to other
larger regional samples.

93. Sharbono (32BE419).

The ceramic sample used here derives from a
selective surface collection made at the site by UND in
1976 (Schneider 1983). There is no certainty that the



sample derives from only asingle component, but due to its
small size, it is included in its entirety as a single analytic
batch. All available body sherds were also included in the
surface treatment and thickness measurement aspects of
analysis, with such data recorded by Swenson.

94, 95. Taylor Bluff (32ZME366).

When the coding was being conducted, the only
available data from Taylor Bluff consisted of extremely
small samples from several components collected in minor
salvage excavations at the site in 1982 (Ahler eval. 1983).
In 1983 a large salvage excavation took place there, and a
substandal collection of artifacts from the main post-
contact period component was obtained. Analysis of the
latter material was ongoing at the time the present study
was performed, and data from the 1983 salvage work were
not available for inclusion here. The available ceramic
sample from the site is separable into two major time
periods, one being late post-contact in age (batch 94)
which comprises the majority of the collection, and the
other being prehistoric in age (batch 95) which consists of
materials from several intermittent and poorly defined
occupations. These batch numbers are defined in antici-
pation of eventual comparative studies of Taylor Bluff and
other late period ceramic samples from the KNRI.?

96. Angus (320L144).

The Angus site ceramic sample was collected in
test excavations conducted there in 1982 by UND, pres-
ently unreported. The ceramic vessels have not yet been
formally coded under the current analysis system, largely
because the sample is too small for detailed quantitative
analysis. Even so, radiocarbon dates do exist from the site;
a culture-historic classification of the main village compo-
nent can be made; and data from parts of the lithic tool
sample will be used in the comparative study. For that
reason, a single batch number is defined for the main
Nailati phase component collection from the site.
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97. PG (320L148).

The PGssite ceramic sample was collected in test
excavations conducted there in 1982 by UND, presently
unreported. The ceramic vessels have not yet been for-
mally coded under the current analysis system, largely
because the sample is too small for detailed quantitative
analysis. Even so, radiocarbon dates do exist from the site;
a culture-historic classification of the main village compo-
nent can be made; and data from parts of the lithic tool
sample will be used in the comparative study. For that
reason, a single batch number is defined for the main
Clark’s Creek phase component collection from the site.

98. Running Deer (32ME383).

The ceramic sample from this site derives from
limited test excavation conducted there in 1980 as part of
the UND/NPS program (Ahler and Mehrer 1984:73-102).
A long period of site occupation is reflected in data on
stratigraphy, historic artifacts, and ceramic typology. Be-
cause of this and the extremely small sample size, the site
collection cannot be meaningfully subdivided into discrete
and useful analytic batches. The ceramic content at this
location is therefore excluded from detailed analysis, al-
though a batch number is assigned to this site to facilitate
possible future comparative studies.

99. Cross Ranch, Late Woodland.

This batch number is identified to accomodate
the analysis of lithic artifacts from several Late Woodland
period sites on the Cross Ranch which were testedin 1980
and 1981 in joint UND and SHSND site evaluation
programs (Ahler, Lee, and Falk 1981; Ahler et al. 1982).
The ceramic sample from these sites has not been formally
coded in the Ahler and Swenson (1985b) system, and
therefore will not be included in the present comparative

analysis except in a summary way as described in Ahler et
al. (1982:241-247). Selected lithic artifacts (arrowpoints

? Subsequent to this writing a full report on the 1983 salvage work at Taylor Bluff has been produced (Ahler 1988). Asignificant
conclusion in that report is that the late component at Taylor Bluff is ateributable to the Awatixa Hidatsas in the period AD
1835 to 1845. By implication, this changes slightly the dates used herein for Sakakawea Village batch samples 59 and 60, from
circa AD 1800 to 1845, to circa AD 1800 to 1834. On this basis, batch 60 would have a revised date range of circa AD 1800
to 1817 with a mid-point of AD 1809, while batch 59 would have a date range of circa AD 1817 to 1834 with a mid-point of
AD 1826. Such revisions have not been incorporated into the present study, as the changes would have only very minor effect

on the overall results presented here. (S.A.A.)
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in particular) from sites 3201159, 3201252, 320L161,
320L162, and 3201177 will be included in the compara-
tive study of projectile dimensions to provide a chronologi-
cal extension of the study into the Late Woodland period.

100. Sagehorn (32ME101).

The ceramic data from this site derive from a
single cultural feature at the site which was eroding from
a cutbank and which was salvaged during the 1968 Wood-
Lehmer testing program {(Wood 1986¢). Matetials from
the feature are studied as a unit. The sample size is far too
small, however (vessel n = 9), to permit detailed quanti-
tative analysis of the ceramic data.

BATCH CHRONOLOGY

The ordering of the analytic batches into a chro-
nological and culture-historic framework was a complex
task which required simultaneous examination of data on
many ceramic variables. A straightforward ordering or
seriation based on changing ware frequencies was not
attempted due to the incomplete definition of wares and
ware-like groups applied to the regional collections. In
addition, it was felt that forces acting upon the cultures in
the study area were complex, with muldple cultural cradi-
tions possibly involved, potentially leading to a very com-
plex sequence of ceramic change not easily portrayed in a
simple seriation applied to a small set of ceramic variables.
For all these reasons, a complex multistage approach
involving multivariate analysis was used, having roughly
the following steps:

1. Generation of summary data on a large number of coded
ceramic variables for each analytic batch.

2. Screening of these data to select a somewhat smaller
number of potentially meaningful variables, and screening

of the batches.

3. Application of principal components analysis to isolate
major underlying variables or factors accounting for most
of the chronological and culture-historic structure in the
data set.

4. Application of cluster analysis to principal component
scores for each batch to organize batches into chronologi-
cally and culture-historically similar groups.
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5. Application of a cluster analysis to selected raw ceramic
data for temporally restricted subsets of batches (early and
late) to yield more detailed chronological/culture-historic
groups.

6. Development of a working chronological ordering and
grouping for most regional batch samples, based on com-
bined information fromstratigraphy, chronometric dating,
and cluster analysis.

Each of these steps will be discussed in greater detail in the
following subsections.

Batch Summary Data and Variable Selection

As indicated in Table 17.1, the basic data set
available for study consists of coded information on a total
of 7,004 pottery vessels and more than 36,000 body sherds
organized according to a total of 92 analytic batches. For
various reasons noted in the preceding section on analytic
batch defintions, some 14 of these batches were excluded
from the detailed quantitative analysis, although several of
these 14 were later reincorporated into the chronological
ordering process. Reasons for batch exclusion usually
involved small sample sizes, or more commonly, possible
mixed origin from sites having potential for multiple
components or occupation periods. The dataset on the 78
batches selected for quantitative analysis was developed
for a total of 6,527 coded vessels, 35,136 body sherds
examined for surface treatment, and 21,905 body sherds
measured for maximum thickness {Table 17.1).

The next step in the analysis was to display
summary information for virtually all the coded ceramic
vessel variables by analytic batch. For nominal-scaled
variables this was accomplished by generating cross-tabu-
lation of variable code frequencies according to batch
{e.g., rim form class frequencies by batch, individual zone
condition/shape code frequencies by batch, decorative
type frequencies for each zone by batch, etc.). This process
was conducted using the program CROSSTABS in SPSS-
X (SPSS, Inc. 1983:287-301). Percentage data across the
code values for each variable were also computed for each
batch. Coded interval-scaled variables for vessels (various
zone thicknesses, cord and incised decoration spacing,
etc.) were summarized by batch by using the program
BREAKDOWN (SPSS, Inc. 1983:320-331) to compute
means and standard deviations for each such variable
according to each batch. Summary data for body sherds



were developed by computing frequency totals and per-
centages for the various surface treatment classes for each
batch and by using BREAKDOWN to compute a mean
size grade 2 body sherd thickness value for each batch.

Variation in each of these data sets was then
examined insome detail in order to select asmaller number
of variables thought to be useful for quantitative analysis
and chronological ordering. Knowledge of the relative
chronological placement of many of the batches already
dated by chronometric means allowed us to identify by
inspection some of the variables which would be useful for
chronological ordering. The desirability of selecting cer-
tain variables such as general rim form class, ware class,
decorative type, body sherd surface treatment, body sherd
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thickness, and cord spacing was evident from previous
studies with samples from individual or multiple sites
which had demonstrated such variables to be culture-
historically sensitive {e.g., Lee 1980; Ahler and Weston
1981:104-109; Ahler and Swenson 1985a:131-143). A
total of 88 variables was selected from the cross-tabulation
and BREAKDOWN outputs as being potentially useful for
chronological ordering. A separate data file was then
developed which consisted of percentage data for each of
the nominally-scaled variables (usually rounded to the
nearest whole percent) and mean values for interval-
scaled variable listed for each of the selected 78 batches.
The raw summary data on these selected variables, involv-
ing both vessel and body sherd information, are listed by
batch in Table 17.2.

Table 17.2(a).

Summary of data for selected ceramic variables by analytic batch.

F F F F F F F F F O P

B F F F F F F F 0 0O O O 0O O o © R L | u L o B
A O O 0 0 0 O O R R R R R R R R D T N T T 1 D
T R R R R R R R M M M M M M M M L L L L L L L
cC M M M M M M M 11 1T 1 1 1 2 2 t ! | | | | I
H 3 4 5 6 7 8 9 0 1 2 5 6 9 0 2 P P P P P P P
0 4 4 0 0 30 0 0 0 26 13 22 O 0 0 0 61 6 6 0 0 11 17
1 10 24 Q0 0 14 28 0O o 0 10 10 0 0 5 0 83 11 0 0 0 6 0
4 18 57 0 0 13 1 Q o 1 1 1 0 6 0 1 7% 11 4 5 3 3 0
5 50 6 2 0 28 0 0 [C 0 7 0 2 5 0 B 20 7 5 32 1 0
6 5 21 0 0 26 0 Q o 11 0 16 0 0 21 0 50 16 25 0 0 8 0
7 13 12 0 0 37 2 0 0 5 1 24 0 0 5 0 62 8 17 0 10 3 0
8 55 7 0 0 3t 3 0 0 0 0 3 0 0 0 0 37 37 0 10 17 O 0
g 38 7 0 0 40 0 2 o 0 0 9 © 0 2 0 20 48 2 0 30 O 0
10 25 11 5 0 41 0 2 0o 0 0 186 O 0 0 0 30 37 2 4 15 13 0O
i1 18 5 5 0 55 0 0 g 0 0 14 5 0 0 o0 62 24 5 0o 0 10 O
13 52 1 3 0 28 0 2 0 O o 7 1 0 8 0 8t 20 0 0 0O 0O 0
14 47 O 9 0 28 0 0 0 4 0 4 0 0 g 0 56 31 6 0 8 0 0
15 61 0 0 0 38 0 0 ¢ 0O o 1 0 0 0 0 62 28 3 1 6 0 0
16 59 0 1 0 37 0 0 0 o 0 2 0 0 1 0 49 44 1 0 6 1 0
19 6 67 0 1 2 14 0 1 2 1 0 O 5 0 0 82 12 t 0 0 5§ 0
20 8 20 0 0 31 11 0 0 0 0 20 O 3 8 0 71 8 18 2 0 0 0
21 5 8 0 0 21 24 O 0 0 0 26 0O 1 15 0 82 6 7 0 4 2 0
23 9 9 o 0 25 16 3 o o0 0 19 3 0 16 0 60 32 5 0 0 5 0
24 15 b 0 0 27 19 1 g 0 0 22 0 1 9 1 52 28 7 1 4 3 5
25 13 21 0O 0 19 14 0 o 1 0 13 0 0 17 0 63 21 6 3 1 6§ 1
26 16 14 4 0 38 12 0O 0 0 2 8 0 0 6 0 3 41 4 2 7 2 4
27 S 21 3 0 238 18 O 0 0 o 31 0 0 5 0 43 46 4 0 0O 7 0
28 6 7 0 0 33 110 0 2 0 26 0O 2 15 0 64 18 15 0 0 O 3
29 19 40 O 0 26 7 2 0 0 o 0 o 4 2 0 70 2 4 2 0 0 2
30 18 30 O 0 19 18 1 0 O 0 g 0 7 3 0 56 219 8 1 2 3 10
3t 22 26 O 0 2 7 1 o 0 o 7 0 0 8 0 52 19 9 2 6 3 9
32 21 23 0 0 31 3 3 0 1 1 14 0 0 4 0 35 3 10 8 2 9 8
33 27 12 0O 0 40 5 0 0 0 c 10 © 2 5 0 3t 57 383 0 0 2 7
34 66 0O 0 0 24 0 Q 0 0 c 3 0 0 7 0 65 29 1 1 4 0 0
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Continued.

Table 17.2(a).
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Table 17.2(b).Continued.

F
B P I
A L C N
T A W G
Cc I T E
H N CORDIMPR TOOLIMP TRAILIN PINCHED STABDRAG | R DENTATE
0 0 96 0 0 0 0 4 0 o
1 14 43 10 0 14 0 0 19 0
4 25 46 3 2 22 0 0 2 0
5 7 38 35 8 0 0 0 12 0
6 0 90 5 5 0 0 0 0 0
7 2 77 10 2 0 0 7 1 0
8 10 31 21 10 o 0 0 28 0
9 7 34 17 13 0 4 0 25 0
10 8 48 24 5 0 0 0 15 0
11 5 57 10 10 14 0 0 5 0
13 17 40 17 1 3 0 0 21 0
14 11 40 12 4 5 ¢ 0 28 0
15 16 30 3 10 10 0 0 31 o
16 22 35 8 4 10 0 0 22 0
19 26 57 3 12 1 4] 0 0 0
20 3 89 0 0 0 0 0 8 0
21 5 87 0 1 0 0 1 5 0
23 3 73 18 0 0 0 0 6 0
24 9 73 8 1 1 1 1 7 0
25 7 67 14 9 0 1 0 3 0
26 2 63 25 2 0 0 2 6 0
27 0 69 15 10 3 0 0 3 0
28 2 85 10 2 0 0 0 2 0
29 27 44 7 7 5 2 0 7 0
30 23 47 7 2 4 3 3 8 4
31 11 45 23 9 0 0 1 1 0
32 12 42 20 7 0 3 5 11 0
33 17 41 15 8 2 8 2 11 0
34 12 32 48 1 1 4] 0 8 0
35 54 42 0 0 4 0 0 0 o
36 7 33 21 13 2 4 1 17 1
37 0 98 1 0 2 0 o 0 o
38 62 33 2 0 1 0 o 3 o
39 2 94 2 o 0 0 0 2 0
40 8 82 15 8 12 2 o 4 0
41 50 35 2 3 6 0 0 5 1
42 4 53 3 15 11 8 0 2 0
43 16 41 22 8 0 8 0 5 0
44 23 55 3 3 10 0 1 4 1
45 20 61 1 1 5 0 1 5 3
46 8 87 1 0 1 0 2 0 1
47 8 79 2 3 1 0 4 2 0
48 2 87 2 4 2 0 2 2 0
49 4 93 0 0 0 0 1 1 0
53 30 54 5 3 8 0 0 0 0
54 186 66 4 2 8 0 0 8 o
55 4 81 8 4 4 ) 0 0 0
56 8 85 o 0 0 o 5 3 0
57 9 68 0 5 5 0 14 0 0
59 41 51 4 3 0 0 0 0 1
60 15 75 0 1 4 0 0 1 3
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Table 17.2(b). Continued.
F
B P |
A L Cc N
T A w G
c I T E
H N CORDIMPR TOOLIMP TRAILIN PINCHED STABDRAG | R  DENTATE
61 0 74 0 11 5 0 0 5 5
62 12 72 2 6 2 0 0 4 2
64 22 67 6 6 0 0 0 0 0
65 13 59 5 3 11 0 0 5 3
66 12 66 4 1 10 0 0 3 3
67 13 69 3 0 8 0 1 3 3
68 15 68 4 0 13 0 0 0 0
69 0 86 0 0 14 0 0 0 0
70 0 43 0 14 14 0 0 0 0
72 19 48 17 2 0 4 0 10 0
73 10 47 5 12 7 4 0 16 0
74 6 16 13 63 0 0 0 3 0
75 8 42 21 21 0 4 0 4 0
77 8 30 14 27 0 1 4 6 0
78 2 25 3 51 2 8 0 10 0
79 17 52 7 12 0 7 5 7 0
80 14 42 11 18 1 8 0 8 0
81 22 14 53 0 0 0 0 12 0
82 11 57 3 0 22 0 0 8 0
85 36 55 9 0 0 0 0 0 0
86 15 48 13 0 14 0 0 8 4
87 10 48 10 19 5 5 0 5 0
88 4 21 11 8 1 0 53 1 3
89 3 73 11 0 2 0 12 0 0
90 3 66 17 0 0 0 15 0 0
91 4 0 76 18 0 1 0 1 0
93 6 47 6 0 0 0 42 0 0
Table 17.2(c). Continued.
z Z Z z Z C
2 2 3 5 7 S D C
B B z P P P P T S D
A R 2 L L L L W P D
T U C A A A A 1 A |
Cc S 0 1 | | | S Cc A
H Z3CURVED H B N N N N INTPLAIN T E M Z2THICK
0 100 44 0 94 0 0 78 100 0 3.16 2.03 5.80
1 100 47 0 81 57 33 78 94 0 3.17 2.01 6.22
4 75 64 0 99 71 38 85 80 15 4.00 2.29 5.77
5 13 61 5 94 0 13 51 99 7 5.21 2.40 6.65
6 100 36 0 80 0 0 100 92 6 3.96 2.36 5.60
7 97 54 0 92 0 15 72 100 2 3.90 2.22 5.85
8 100 24 3 92 0 0 63 100 0 5.13 2.16 6.19
9 6 33 8 92 21 0 50 100 11 5.69 2.54 6.21
10 11 30 6 94 14 0 70 100 4 6.31 2.48 6.52
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Table 17.2{c). Continued.

z z 4 4 z C
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A R 2 L L L L W P D
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C 8 0 | I | l 5 C A

H Z3CURVED H B N N N N INTPLAIN T E M Z2THICK
11 43 39 0 96 7 0 91 100 0 6.28 2.68 7.06
13 40 63 0 100 8 99 58 100 0 6.57 3.08 6.32
14 25 63 0 95 4 61 100 13 7.33 3.40 6.49
15 0 83 4 100 o 63 100 8 6.58 2.87 6.51
16 16 55 0 99 2 . 71 100 11 7.15 3.03 6.44
19 70 49 1 93 80 30 91 82 27 3.66 2.12 8.37
20 89 46 3 94 0 33 78 88 2 3.85 2.22 5.38
21 90 41 3 87 4 59 83 94 6 4.30 233 5.59
23 89 26 16 93 19 43 76 85 17 4.36 2.55 6.52
24 91 38 §] 94 3 36 84 97 7 4.58 2.41 5.85
25 g2 36 10 84 3 43 81 a9 7 4.13 2.42 6.01
26 84 44 11 93 3 64 72 100 7 4.68 2,44 5.66
27 58 57 0 100 0 48 82 100 0 5.91 2.85 5.94
28 83 36 0 100 8 20 77 100 14 573 2.68 5.83
29 25 21 0 100 27 41 93 84 & 4.40 2.66 6.51
30 57 27 3 89 26 67 76 86 (¢} 4.26 2.44 6.23
31 70 42 0 91 11 32 76 97 9 4.93 2.61 6.31
32 57 31 6 92 12 27 82 99 10 4.96 2.63 6.18
33 16 39 2 98 3 42 77 100 26 6.32 2.99 6.30
34 0 44 0 94 0 . 43 100 13 6.09 2.99 7.26
35 68p 30 0 94 100 58 100 86 10 4.03 2.15 6.41
36 24 46 4 96 9 20 60 100 16 5.34 2.47 6.35
37 76 66 5 98 2 57 52 100 3 4.34 2.45 574
38 80 15 0 98 71 64 93 97 20 4.10 2.27 6.80
39 70 54 0 80 0 20 71 92 10 4.11 2.25 8.33
40 14 55 0 92 6 . 88 100 0 6.91 3.36 7.41
41 100 13 0 99 25 64 92 88 18 4.24 238 6.39
42 33 21 7 98 8 99 77 100 12 8.22 273 7.72
43 25 33 0 93 18 99 78 100 7 8.85 2.85 5.90
44 60 67 0 80 26 61 69 92 8 424 2.21 6.64
45 82 70 0 91 22 53 68 87 9 3.80 2.28 6.51
48 76 46 0 81 13 12 72 92 7 3.78 2,25 6.26
47 89 72 0 82 8 14 64 90 8 3.80 2.22 6.15
48 89 64 5 82 2 0 69 100 8 413 211 6.35
49 94 67 0 92 2 50 57 95 22 4.16 2.08 6.03
53 100 58 0 96 14 57 73 73 14 4.22 2.11 6.65
54 73 44 0 75 13 29 84 95 0 3.2 2.36 6.15
55 78 50 0 75 13 18 52 95 5 3.77 2.36 6.55
56 100 60 0 70 0 31 69 94 16 3.75 2.19 6.84
57 60 60 0 75 9 20 78 87 20 3.87 213 6.26
59 100 30 0 99 67 4 91 92 15 3.95 1.92 6.41
60 100 20 0 92 80 25 85 80 13 3.92 2.26 6.43
61 100 21 o 79 67 6 95 70 20 3.88 211 6.13
62 0 39 0 92 S0 14 82 84 8 4.19 21 6.57
64 68p 38 Q 100 100 17 76 64 9 3.74 2.04 7.46
65 33 28 2 89 46 25 77 77 12 4.03 2.20 6.69
66 69 33 0 88 32 30 76 81 11 414 2,20 6.45
67 16 27 5 93 30 28 75 73 11 4.36 2.36 6.94
68 45 42 0 94 32 25 89 93 7 3.98 2.08 6.02
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KNIFE RIVER

Table 17.2(c). Continued.

z z 4 4 z C
2 2 3 5 7 S D C
B B z P P P P T S D
A R 2 L L L L W P D
T U C A A A A 1 A |
(o S (0] | | | 1 S C A
H Z3CURVED H B N N N N INTPLAIN T E M Z2THICK
69 25 31 0 85 9 11 86 92 0 3.75 2.16 5.67
70 33 25 0 50 0 . 100 100 0 7.50 2.85 7.78
72 25 33 13 100 3 83 80 100 12 6.90 3.10 6.32
73 44 32 0 100 21 0 82 100 22 7.20 2.40 6.48
74 100 24 0 58 0 11 81 100 17 413 2.02 5.90
75 25 18 9 75 0 0 47 100 10 4.24 2.06 6.48
77 50 42 3 84 15 43 59 98 8 5.22 2.23 6.72
78 55 50 0 100 4 25 48 98 20 547 2.36 6.59
79 41 15 20 88 19 25 74 100 5 5.55 245 5.55
80 41 34 12 91 12 33 65 99 15 5.23 2.29 6.40
81 20 11 0 98 11 . 34 100 38 6.11 3.08 7.02
82 68p 7 0 92 0 25 100 86 10 4.21 1.99 7.18
85 0 14 0 96 0 53 77 N 33 5.45 2.16 6.89
86 100 9 0 96 20 40 79 89 5 4.39 2.07 6.24
87 610 29 0 60 0 9 78 95 20 3.93 2.24 5.02
88 52 35 1 78 7 23 59 95 40 4.41 2.30 6.31
89 100 9 0 91 9 5 80 93 12 3.78 1.91 6.44
90 100 13 0 84 8 0 69 100 22 3.25 1.49 6.04
91 21 5 0 93 17 25 38 71 110 4550 2.340 6.47
93 100 63 0 88 20 44 60 100 22 3.99 2.44 5.69
Table 17.2(d). Continued.
B S
B (0] T S
A D S C T
T Y T 0 D
(o T S R E
H Z3THICK Z5THICK Z7THICK Z5WIDTH H STPLAIN S STCHECK D Cc
0 6.19 7.70 6.87 123 4.74 11 79 0 1 4.9
1 6.11 12.04 8.32 171 4.88 13 83 1 0 3.0
4 6.75 9.44 7.79 21.9 5.28 14 81 2 0 A
5 6.34 8.90 7.67 125 514 9 64 12 0 5.6
6 6.00 7.95 6.88 12.7 5.00 7 87 5 0 1.7
7 5.96 8.01 7.56 13.2 4.60 8 79 1 0 8.6
8 6.31 9.17 7.91 15.0 5.32 13 72 12 0 29
9 6.66 8.97 8.48 13.7 5.38 17 77 3 1 15
10 6.70 8.16 7.31 13.4 517 13 75 9 0 29
11 6.64 8.40 6.67 12.0 5.58 22 26 5 1 7
13 6.51 5.60 6.18 10.0 5.26 12 8 75 0 4
14 6.62 . 6.60 . 5.82 20 23 49 0 5
15 6.26 . 6.63 . 5.82b 20b 23b 49b Ob .5b
16 6.70 . 6.54 . 5.82b 20b 23b 49b Ob .5b
19 6.84 10.55 8.52 19.2 6.00 10 87 0 0 .0
20 5.92 8.01 7.25 129 5.04 3 90 1 0 5.1
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CHAPTER 17

Table 17.2(d). Continued.

B S

B 0 T S

A D S C T

T Y T (0] D

C T S R E

H Z3THICK Z5THICK Z7THICK Z5WIDTH H STPLAIN S STCHECK D C
21 5.94 8.69 7.62 15.2 491 6 88 2 1 1.7
23 6.53 10.25 8.73 15.1 4,74 22 63 13 0 2.2
24 5.96 8.38 7.53 16.6 4.65 13 71 9 0 3.5
25 5.96 7.98 7.29 134 4,95 12 80 4 1 1.9
26 6.09 8.29 7.60 14.2 4,95 20 63 13 0 2.5
27 6.11 8.38 7.25 142 527 9 66 21 0 3.0
28 6.01 7.66 7.20 146 5.30 8 53 32 0 1.6
29 6.95 9.24 7.62 19.3 5.54 11 83 2 0 1.7
30 6.49 9.25 7.79 21.4 572 7 88 1 0 4
31 6.57 8.77 8.04 15.3 5.07 10 78 4 0 5.6
32 6.76 8.68 7.51 13.8 5.18 16 70 9 0 1.7
33 6.58 8.34 7.63 13.5 5.19 10 21 67 0 1.3
34 7.72 . 7.40 . 6.13 24 61 4 0 6.8
35 6.560 9.86 7.88 19.2 6.89 22 77 0 0 .0
36 6.92 9.26 8.39 14.3 5.57 12 66 1 3 10.9
37 5.98 9.04 8.53 18.1 4.87 3 88 0 0 8.4
38 5.63 10.65 8.43 22.7 6.10 7 94 0 0 .0
39 6.90 9.66 7.67 13.0 5.45 47 42 3 0 6.9
40 7.56 . 6.91 . 6.07 68 16 15 0 1.1
4 6.00 9.90 7.84 23.1 6.41 24 71 1 1 .0
42 7.47 9.40 7.76 31.0 5.57 15 24 60 0 3
43 6.60 9.92 7.96 16.0 5.64 21 31 42 0 3.2
44 6.97 9.76 8.28 229 5.58 33 61 0 0 1.9
45 6.85 10.23 8.03 21.4 5.50 32 67 0 0 4
46 6.85 9.55 7.89 20.1 5.27 38 60 0 0 1.2
47 6.45 8.71 7.63 19.2 5.13 30 64 0 0 1.6
48 6.60 9.63 7.99 17.0 5.19 28 63 0 1 4.0
49 6.39 9.65 7.46 17.0 5.00 25 65 4 1 4.7
53 6.59 10.45 7.60 26.2 5.29s 31s 63s 1s Os 2.3s
54 7.01 9.61 7.72 24.7 5.29s 31s 63s 1s Os 2.3s
55 6.75 10.38 8.40 21.7 5.29s 31s 63s 1s Os 2.3s
56 6.88 9.96 8.03 19.6 5.29s 31s 63s 1s Os 2.3s
57 6.61 9.07 7.36 17.6 5.29s 31s 63s 1s Os 2.3s
59 7.86 9.90 7.69 19.2 6.43 31 66 0 0 0
60 7.04 10.24 7.87 21.9 5.98 23 74 0 0 6
61 5.90 10.56 7.97 20.0 5.41 41 56 0 0 0
62 7.15 10.21 7.69 221 6.03s 34 64 0 0 5
64 6.56 9.36 8.62 18.2 6.30 40 59 0 0 .0
65 7.10 10.64 7.96 20.4 6.17 30 68 0 0 .0
66 7.50 10.27 8.20 22.8 5.79 25 72 1 0 3
67 6.66 10.42 8.19 23.3 5.75 31 67 1 0 A
68 6.78 9.11 7.48 22.1 5.40 33 62 2 0 1.1
69 6.39 10.05 7.32 20.3 5.14 25 57 7 0 5.8
70 7140 . 7.98 . 5.80 0 94 6 0 .0
72 7.11 8.82 8.28 10.6 5.26 22 17 56 2 3
73 6.66 11.40 8.67 18.0 5.19 21 35 42 0 2.0
74 5.83 7.97 6.97 12.3 4.81 32 54 4 0 8.2
75 7.19 7.30 7.21 13.0 5.07 21 65 8 2 2.4
77 6.94 8.90 9.29 12.0 5.44 15 76 3 0 9
78 7.02 9.90 8.73 12.0 5.57 24 70 2 0 4.1
79 6.50 9.90 7.61 16.0 5.56 4 64 31 0 1.9
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Table 17.2(d). Continued.
B S
B (¢] T S
A D S C T
T Y T 0 D
Cc T S R E
H Z3THICK Z5THICK Z7THICK Z5WIDTH H STPLAIN S STCHECK D C
80 6.80 8.92 8.47 13.3 5.50 15 77 3 o] 3.8
81 7.79 . 7.15 . 5.63 42 44 4 0 8.7
82 7.70 10.36 8.14 20.2 6.71 17 75 4 0 0
85 10.30 10.49 8.41 23.3 7.64 53 47 0 4] 0
86 6.64 9.93 7.94 21.7 583 20 78 1 0 .0
87 86.70 7.51 6.61 14.7 4.84 22 47 0 0 25.0
88 6.31 8.57 7.10 119 4.95 20 68 3]