Contents

List of Tables xi
List of Figures viii
Abstract xii
1 Introduction 1
L L IEEOAUCTION ¢ttt ettt ettt a e eb e et b e et s a et et e ettt et eae et eaeeueebeeae e 1
1.2. Project BACKGIOUINA.......c.iiiiiiiiieeee ettt ettt b et e s bt et e e bt et e et e b e es et e e s e bt eneeseeenees 1
1.3. Study Region and StUAY ATCA .......ceouiiuiiiiiiee ettt ettt sttt e bt et b et b et e e st e bt eneeseeenees 3
1.4, THE GIS MOMEL.....niiiiiiiiieeee ettt ettt et et ettt a ettt ettt eatebeebe b e 3
1.5. PeoPling Of the AMEIICAS ....c..iiuiiiieiietieie ettt ettt ettt e sttt e s bt e st e e bt et e e bt et e es e et e enee bt eneeseeenees 4
1.6. Northwest Coast Maritime AdaPLations ..........ceouerueiieriieieitieeet ettt ettt et et ettt et ese et eneenteeneeseeenees 4
1.7. How Does This Relate t0 Other PrOJECtS?.......cooiiiiiiiiiiieiieeeee ettt ettt 5
1.8. Structure 0f ThiS BOOK .....c..cviiiiiiiiiiiier ettt ettt et 5

2 Theoretical Background 7
2.1 INEEOAUCTION ..ottt ettt ettt et e ae bbbt bbb et et e ettt e st aeeaeeaeebeebeeae e 7
2.2, LandSCAPE TREOTY ...cueitieiieetieiie ettt ettt ettt ettt et et e bt e et e e bt em e e eb e eas e e bt emteebeenbees e et e eneenbeeneenaeenees 7
2.2.1. Historical Development of Landscape TREOTY .......cc.oiieiiiiiiiiiei ettt 7
2.2.2. Modern LandSCape TREOTY ........oouieiiiieie ettt ettt ettt s b et sttt et et ebe et e enee bt eneeneeenees 8
2230 NODESIEES ...ttt ettt ettt a et b e s et besb ettt ettt b bt b e ea e et b e a ettt ettt ettt eaes 10
2.2, SEASCAPES ... .veemeeteentestienteettente et e bt et e bt eseeateeaeeeh e e ate bt ea bt eh e ea bt ekt e aE e eR £ et e eR e e bt eR e e eh e eae e eheea e e eheenteeh e e beeh e e teeneenteeneenee 10

2.3. Archaeological Predictive IMOTRLS .......couiiuiiiiiieie ettt sttt sttt st e e eee e 11
2.3.1. History of High Potential MOAEIS .........cooiiiiiiiiiiieiecee et 11
2.3.2. High Potential Models as Middle-Range Theory.........c.coeouiriiiiiieiieiieet e 12
2.3.3. Types of High Potential MOAEIS ..........coouiiiiiiiiiieiieecee ettt st 12
2.3.4. TeStING IMOMRLS ...ttt ettt e e a et es et ene e e bt em e e sbeeneeeb e et e ebe e teeneenbeeneenee 13
2.3.5. Issues With Predictive MOTEIS .......c.cviiiiiiiiiiieirc et 14
T T B (S 4 1< OSSOSO 14

2.3.5.2. Archaeological Site SAmMPIE.........ccouiiiiiiiiiieiiee et 15

2.3.5.3. Pala@OCNVIIONMENLS.......cuiiiieiieiiiiietieie ettt ettt ettt ettt ettt b ettt sa et st sa e a et et eaeeae e 15

23514 SCALE ..ttt ettt ettt 16

2.3.6. Examples of Predictive MOGRIS........oouiiiiiieieiiee ettt st sttt 17

2.4. Geographic Information SyStemMS (GIS)......ceouiiiiiiiiiie ettt st et 17
2.4 1. HISTOTY OF GIS ettt et ettt e s e e bt e ae e et e e st e s bt e e e e b e et e s bt e teene et e eneenee 18
2.4.2. GIS PIOZIAMS .....ieuiiitieiieitiete ettt ettt et b et h et e b et e b et e e s e bt es e e ebeemeeebeemeesbeemteebeenbeeseenteeneenteeneenne 18

2.5. Underwater ATCHACOIOZY ....c..eouiiiiiiiti ettt ettt ettt ettt e s e sae et sbe e e e bt e be e be et e ese et e enee e 18
2.5.1.Danish MOEL .......oouiiiiiiiiiiiieieee ettt ettt et sttt 19
2.5.2. Underwater Archaeological PrOJECTS ... ...oiuieiiiiiiiiiieeeieee ettt 20

2.6, CONCIUSION. ...ttt ettt ettt e e et eb bbbt e b e bt sa et besa ettt eee e eanenteneeneenes 22

3 Introduction to the Pre—10,000 cal BP Palaeogeography of the northern NWC and Vicinity 23
3oL TEFOAUCTION ..ttt sttt et ettt e a e bt b e eb et be e et ae st ettt ene e enteneeueas 23
3.2, SOULKEASE ALASKA ...ttt ettt ettt sttt sttt ettt 23
3.3 FIOTa @nd FatNa......cc.oouiiiiiiiiiiiiicc ettt e et sttt et 24
34 GIACTATION ...ttt ettt sttt et ettt e a bt h bt bt ekt h e a e sh ettt et e et et eueas 25
3.5, Sea Level RECONSIITUCTIONS .......cuiiiiiiiieiieiieiieit ettt sttt ettt sttt sttt e et eaeeneas 26
3.5.1. Sea Level Reconstruction for the Outer Islands of the Alexander Archipelago..........ccecevieiinieniniencnnee. 30
3.5.2. Sea Level Reconstruction for the Inner Islands of the Alexander Archipelago ..........ccocoeveevinieiiniencnene. 30

3.6. Last Glacial Maximum Refugia in Southeast ALaska ..........cccoooiiiiiiiiiiiieee e 30
3.6.1. Faunal Evidence Supporting RefUZIa........ccouiiiiiiiiiiiiiiei et 30
3.6.2. Flora Evidence Supporting REfUZIA .......ccueeiiiiiiiiieiiiee et 31

3.7. Geomorphology of SOUtheast ALASKa..........couiiiiiiiiiiie ettt 33



4 Archaeology and Ethnography of the northern NWC

5 The GIS Model

6 Analysis of the Model

7 Field Testing the Model

8 Pre-10,000 cal BP Archaeological Sites on the Northern NWC

Uncovering Submerged Landscapes

3.8. Study Area — SRAKAN BaY.......cccociiiiiiiiiiciiciieteee ettt ettt ettt eae et e ae e b e raenbeeteenbeeneenne

AT IEEOAUCTION ...ttt ettt ettt ettt et et e e e s e e et em e es e es e es e eh e eb e eeeeb e eb e bt ebeeb e b e ese s ensenseneenseneeneeneaneanes
4.2. Origins and Land-Use History of the NWC........cccoooiiiiiiiiiiiiieeeeeeteet ettt
4.3, Cultural CRIONOLOZICS ....vecvvevieiieiieiiicte ittt ettt et et e et et e e te e b e e te e beessesbeesseseeseesseessesaeessesssesseessessesssessanssensenssenns
4.3.1. Variability in Sit€ LOCATIONS ......ccuieiirrieiiitiete it ete et ete et ettt et ebe et e sseesaesseesseeseessesseessesseesseessessesssesseessenns
4.4, GEographiC VATIADIIILY .....c.oiviiiiiieiicie ettt sttt e ettt e et e be e st e eseesaesaeesaesseesseessesseessesseessensenssenns
4.5. Northern NWC EthnographiC GIOUPS.......ccecviirieriiiieieiieitietesteeteesteettesseessesseessesseessesaeessesssessesssessesssessesssessesseenns
45T TSIMISIIAN ...ttt ettt et h ettt b et e et et e s ea e e st e st eb e eb e eb e et e et e ebeeb e b e s e e enseneeneeneeneenis
452 HAIAA 1.ttt h ettt b bttt n Rt h e Rt ekt eh e Rt ekt bt ae b et et et et ent e e eneeneens
453, THIEIE 1o.veeiieieiete ettt ettt ettt ettt e et e e teesaeebeessesteesseessesseessesbeessesseessesseess e seesseeseessesasessesssesseesaesseessenseessenns
4.6. Site LOCAtION DIESCIIPLIONS ....veviivieiiietieitieteete et eteeteete et eseeteesseeseeseesseseessaseessesseessesasessesssessesssessesssessasssansenssenns

oI B 4L o e LD ToT 5T} s RO

5.2.1. Bathymetry and DEM .......cccoooviiiiiiiiiiciccieceecteee ettt et sb e et be e sa e beessesbeesb e beesseeteenbeeseenseeneennas
5.2.2. Archacolo@iCal STLE DAta........c.cccveiiiiiiieiiieiecieeieeie ettt ettt ettt e e steete e be e b e beessesbeesseeseessesseesseeseessesseennas
5.3. The Three Stages 0f the IMOAEC] ........oouviiiiiiiiieiccece ettt sa e e e sae e e s aeesbesteesseesaesseessenns
5.3.1. How This Research Fits with Similar Site Discovery ModelS..........ccovuieiiriiiieniieiiiieeieereeeeeee e
5.3.2. Stage One — Inputs fOr the IMOAEC] .......coooviiiiiiieiiiccceee ettt et sseereesseereennas
5.3 2.1 WALRT ettt et h et h et bbbt h e bt h e et b e a e bt st e ea et eaeenees
5.3.3. Stage TWO — MOAEL OULPULS .....oviiuiiiieiiecieeiecteei ettt ettt ettt te e sbe e e beesa e beessesbeessesseesseeseessesseesseeseennas
5.3.3.1. Intermediate PrOAUCES ... ..cc.eiuiiiiieieeie ettt ettt sttt ene e
5.3.3.2. Coasts and Coastal SINMUOSIEY........c.eiiiiiiieriitieteeteeteete ettt ete et este et esteereesbeesaesteessesseessaeseessesseesseeseensas
5.3.3.3. FINAI PrOQUCES ...ttt ettt b ettt sttt e et e et e et eneenes

S SUITIMATY ©evtieeitieitee et ettt et et e et e e stteebeestee e bt esteeasseenseeeataessseesseessseanseeasseanseenseeeaseesaseenseessseenseensseenseenssesnseesnsesnseensns

6.1, INETOAUCTION ...ttt ettt ettt e e et e et e e te e et e ete e e aaeeteeease e aeeeseeeeseeeaseenseesaseensaeeaseeseeenseenteeenseenseeanns
6.2, KVAMIMIE™S GAIN.....ocuviiieiiiiieetee ettt ettt ete e e ae e et e e te e et e eteeeaaeeteeeaeeeeteeeseeenseeeaseeseeeaseeseeeaseeeseessseenteeenseeseeaens
6.3, SPALIAL STALISTICS ...evieuiiitieiiitieiteetesie ettt ettt et e ete et e e teeaeeseesseesaesteessesseessaeseesseessesseessesseessesseessesasessesssessenssesseessenns
6.3.1. GEtiS-Ord GENETAL-G ..ottt et et e et e et e e eae e et e eeteeetaeeteeeaseeeseeeaseeereeeaseensens
6.3.2. GlODAL MIOTAN S T ...t ettt et e e et e et e e eaeeeae e eeteeeateeseeeaseeeseeeaseeeseeenseenrens
0.4, SUITINIATY .eutveeitieireeteerite et eetteebeesteeeteestaeeseesseeasseenseeestaeasseesseessseenseensseanseensseenseesaseenseessseensaennseenseenssesnseesnseenseensns

71 TIEEOAUCTION ..ttt ettt et b et et b e bt ettt e b e e e s em s emeem e es e es e emtes e eb e e st ebe et e ebeebe st e besbenn et enseneenean
7.2, JUNE 20710 SUIVEY ..euvieeiieiieiiieetteeite et ste et e estteebeesteeebeessaeesseessaeesseessseanseensseensaessseanseessseensaennseenseenssesnseesnseenseennns
7.2.1. Shakan Bay ANOMALY ONE .......cc.cccueiuiiiiiiieiiitieiieieet ettt ettt ste et be s e e steessesbeesseeseessesseessesseessesseensas
7.2.2. Shakan Bay ANOMALY TWO .......coiiiiiiiiiiiiieiiciieieeie ettt ettt ettt et sbe et be e e e sbeessesbeesseeseessesseessesseesseeseensas
7.2.3. Shakan Bay ANOMALY TIICE.........cc.ciiiriiiiieiiiiieieeieei ettt ettt et s ea et e s e steesseeseessesteesseeseesseeseennas
7.2.4. Shakan Bay Anomaly Five - SHIPWIECK........cccveiiiiiiiiiiiiieeeie ettt a e e
T.3. MAY 2012 SUIVEY wevtieiiieiieciie et eeite et e stte e bt e st e e bt estteebeessteesseessaeenseessseanseensaeenseesaseensaessseensaensseenseenssesnbeesnseenseennns
7.3 1. MIUIEIDEAIM SOMAT .....cueeiiiietite ettt ettt ettt sttt et e st e st e st es e et e e bt sbeebe b e st e s ense s ennenseneeneeneas
7.3.2. SUD-DOtEOM PIOSILET ...ttt ettt b ettt b e e b et e s e e e s e eneeneas
7.3.3. ROV and Sub-SUITACE TESTINE ......cveiuiiiiiiieiieiieiieie ettt ettt et et et steessesteesbesteesseesaesseessesseesseseeseesseeseesnes
T4, SUITINIATY ©euvteeitieitie et ettt et eetteeteesteeeabeestteeaseesteeasseenaeeaabeessseeaseessseanseeasseanseenseeensaenaseenseessseensaennseenseenssesnbeennseenseennns

BT TIEIOMUCTION ...ttt ettt ettt et e e et e e st e st e st e st eaeeb e ebeeb e eb e e bt se e b e b et e s ensenseneeneeneeneene
8.2, SOULhEASt AIASKAN SIEES.....euetiititeteiet ettt ettt ettt et e st s e st a e et e ebe et e et e e bt sbe et e be e s e e enseneeneeneeseeneene
8.2.1. Ground Hog Bay 2 (11,528 Cal BP) ....cuiciiiiieiiciieiecteeeteet ettt sttt et nseene s
8.2.2. Hidden Falls (10,157 CAl BP) ...cueoiuieiiiieiicieeeecteee ettt ettt ettt s sb ettt e ensaese e s e eneennas
8.2.3. Trish Creek (10,484 Cal BP)...oouiiiiiiiieeie ettt ettt st et e st e aeessaeeabeessaeenseeseseensaensseens
8.2.4. On Your Knees Cave (10,207 cal BP and 12,129 cal BP)......ccooieiiiieiicicie e
8.2.5. Trout Creek Upper Terrace (10,364 Cal BP)......c.ooouiiuiiiiiiiiicieiecee ettt
8.2.6. Rice Creek (10,235 Cal BP)..ouiiiuiiiieiiieeeeeeee ettt ettt et s e et sb e et e s e sbeensaeseesseeneennas

Vi

51
51
51
51
56
58
60
61
62
62
62
65
67
68

69
69
69
70
70
71
72

75
75
75
77
78
78
80
80
81
83
84
86



Contents

8.3, HAIAA GWAIL -ttt ettt ettt ettt et a2 e e et e st em e e st es e ea e eb e ebe et e et e e bt et et et et et enbenteneeneeneene e 91
8.3.1. K1 Cave (12,650 Cal BP).....oiiiieeeeeee ettt ettt b ettt sttt e e et e s e e eneeneas 91
8.3.2. Richardson Island (10,442 Cal BP)......cicviiuiiiiiiieiecieieeeete ettt ettt ettt sseere s e eneennas 91
8.3.3. Werner Bay (12,481 Cal BP)..co.uioiiioieeie ettt ettt ettt et e s eteeabeessaeenbaesebeensaennaeens 92
8.3.4. Arrow Creek (10,625 cal BP and 10,584 Cal BP)........coieiiiiieiiiieiecieeeeeeee ettt 92
8.3.5. Gaadu Din Caves (12,683 cal BP cave 1, 12,480 cal BP Cave 2).....cccvccviviiiiiiieiicieieeeeieeeeveee e 92
8.3.6. Kilgii GWaay (10,675 CAl BP) ....ccociiieiiieiiieiieieiieieet ettt sttt ettt ettt e s sessenennas 93

8.4. Mainland BritiSh COIUMDIA...........cieiiiiiiiiiiiciecit ettt ettt ettt be s te e b e e ta e beesaebeessasseessesseessesaeennas 93
8.4.1. Far West Point (11,045 Cal BP) ...c.iiiiiiiiiiiieieceee ettt ettt sttt e sseere s e eneennas 93
8.4.2. Triquet Island (13,850 CAl BP) ....ccuiciiiiieiiiiiieiecieee ettt ettt sttt ettt sbeesseeseenseeseennas 94
8.4.3. Kildidit Narrows (11,419 cal BP and 13,564 cal BP) ......c.cccoeoiiiiiiiiiieiecece et 94
8.4.4. NaMU (11,049 CAL BP) . .oviiiiiiieiiietiiett ettt ettt ettt sttt b st b e st s e e ese s etensesesaesessesenas 94
8.4.5. North Pruth Bay (10,608 Cal BP) .......coiiiiiiieiiiiieiectee ettt ettt sttt e s e ereenseeneennas 95
8.4.6. North Kwakshua Channel (13,300 Cal BP) ......cciiiiiiiiieiiieceieeeeete ettt 95

.5, STEC SUIMIMATY .....vivieitiitieeie ettt ettt ettt ettt et e steeabesteesbeeteesbeessesbeessesseessaeseenseessesseessesseessessaessesseessaseessesseessesseensas 95

9 Discussion 97

9. 1. TIEEOAUCTION ..ttt ettt etttk s ettt a et e e e et e st es e eaees e eb e ebeee e et e eb e e et ee et e se et ensenseneeneeneeneeneaneas 97

0.2 MIOAEL ..ttt ettt h ettt a e eh £ e Rt a e ke h e Rt ekt h e etttk ebe et e b et et et enteneeneeaeas 97
0.2 1. RESOIULION. ...ttt ettt ettt bt et ettt e s e et e e s em e em e ee e es e es e eb e ebeeae et e beaa et ensenseneenseneeneeneas 97
9.2.2. Moderately High vs. High POtential............ccccueiiiiiiiioiciieietc ettt 97
0.2.3. SPAIAL SALISTICS ..uvievierieeieirieteiteete it et et et et e et e eteess e e st esseeseesseeseesseesaesseessesbeessesseessesseesseseessesseesseeseessesseensas 98

9.3. Shakan Bay Glacial HISTOTY .......cc.ccuiiiiiiieiiitietieteeie ettt ettt et ste e b e teesseetaesseeseesaeesaesseessesssessesssessesssessenssenns 98

9.4. Why Were NO Sites LOCAIEA? ......eoiuiiiiiiieiiictietiete ettt ettt ettt ste b e te b e eteesseesaesaeessesseessesseessesseesseessesseessenns 98

0.5, BEIIMEIA ...ttt ettt ettt ettt ettt et e e te s e e ae e b e e te e beeaa e heesb e te et b e tees b e etteabeeRt e bt eraeeaeeneeeaeenbeeteenbeetsenseeneenne 99

10 Conclusion 101
Bibliography 103

vii





