Table of Contents

LISt OF fIGUIES ...ttt ettt et h et e a et e a et e et e e bt e m et eh e e et eh e e bt e bt e bt e et e bt em e e bt enteebeenteeneeteeneenaeeaeas xiil
LSt OF tADIES ... ettt ettt a e bt sae st e e nenee xvii
AADSITACE ...ttt ettt ettt s h b a e ettt a e a e a e bt h e e ae bt b e b ettt ee et et enteneeueeaeerea xviil
1. Introduction 1
L1 TEPOAUCTION ..ttt ettt ettt ettt eb e bt e bt bbb saesa et e e e et e s et eneeaneneeneeneeues 1
1.2 Research review and defining reSearch qUESTIONS .........cccuirieiiiiieiiicee ettt |
1.2.1 Previous research on the Bronze WEeaPOMS ..........couieiiiiieiiirieie ettt ettt et see e sae e |

1.2.2 Defining reSearch qUESEIONS .........ceouiitieiiiitieieetiete ettt ettt ettt et e e tese e e bt es e e bt eate bt enteebeeneeeseetesaeenbesseenbeeneens 3

1.3 The Emperor and his tom b complex — defining the temporal and spatial cCOntext ..........cccceceererieniiiencnienenene 3
1.3.1 The Qin Dynasty and Emperor Qin ShiRUANG...........ccoiiiiiiiiiiiii e 3

1.3.2 The tomb complex, the terracotta warriors and the bronze Weapons...........cccceeeecveruierenieneeienie e 5

1.4 CRAPLET SUMIMATIES ... .eetieuiertteierteete et ete et te et e bt eteesteesteeteemeeeueemaesaeenbesaeebeestenbees e e beemee st emseeseenseeaeenbesaeenaeeneensesnnans 8

2. Approaches to Standardisation and Labour Organisation 9
2.1 INEFOAUCIION ...ttt sttt ettt ettt e b bt eae e bbbt et et be s e et et e e e e e e e et eneeneeaeeae 9
2.2 StANAATAISALION ...c..etiteietetetee ettt sttt ettt et ettt e a e e bbb et h e b ettt ettt et eneene et 9
2.2.1 A definition of StandardiSAtiON...........cc.couerieiiiriieirinereeeee sttt ettt ettt 9

2.2.2 Parameters affecting StandardiSation...........ccoeeuiiiriiiiiiie ettt 9

2.2.3 How to define and measure standardisation from archaeological data? ..............ccccoioiiiiniiiiiniininiieeee, 9

2.3 Standardisation and technological OrganiSatioN .............eeueiuiiiirieiereete ettt st b e sbe e eae 11
2.3.1 Casting and aSSEMDIING .......cc.eeouiiieiiiiee ettt ettt et ea et s aee bt e st e bt e et e s beeete s bt entenbeentenbeenteeae 11

2.3.2 Technolo@ical MOMELS ..........oiuiiiiieiiee ettt et e et e a et e e a et s e s bees e bt entesbeenseebeeneeene 11

2.4 Standardisation and SPECIALISATION ........eecuiruieriiiierit ettt ettt ettt et ettt e be st e s bt es e sbeentesbeenteebeeneeeae 12
24,1 SPECIALISALION. 1.ttt ettt ettt et et e st e s bt e s e e bt e a et eh e e et eh e e bt ea e e bt eate bt eete bt ente bt enteebeenteene 12
2.4.2 The hypothesis of standardisation and SPECIaliSAtION. .......cc.eeuirtieiiiriieiiriee et 13

2.5 Standardisation Versus variation: COPYINE ETTOT . ...eeuuerutruertieierueetenteetesteeteeseesesseentesseensesneesseensesseensesseensesseensenne 14
2.6 Spatial signatures of workshop activity and 1abour OrganiSation............ceeeeuereereeiereereneeereee e 14
2.6.1 POINt PALETIL ANALYSIS. ..cutiiuietieiieitietiet ettt ettt ettt et e b e bt s ae e beeaee bt eatesbeeetesbeemtenbeensenbeenteene 15

2.6.2 Spatial randomness, regularity, and CIUSIEIING ........cceoiuiiiiiiiiiieee et 15

2.6.3 First-order effect and second-order effect  .......c.ccoooiiiiiiiiiiinii e 15

2.7 SUINIMATY ..ttt ettt ettt et et e e st e et e st e bt e et e bt este bt em e e bt emee b e emteebeemeeeseembeee e e st eaee bt emeenbeemtenbeentenseensenseeneene 16

3. Methodology 17
Bl INETOAUCLION ...ttt et ettt be st ettt e st e st ea e ebeeueeueebe e bt sae st e b e naesa et ennennennen 17
3.2 QUAlItatiVe ClaSSTIICATION .. .vveeeiieiieeieeitee et eette st e e e ete et e eteesteessbeesseeesbe e saeasseesaeassaesssesssaesssaansaessseansaessseansannseennes 17
3.2.1 Functional classification 0f the WEaPOMNS........cc.eeuirieriiiiei ettt ettt 17

3. 2.2 MICTO-TRATUIES  ...cuviiiiieiiiiieieeieet ettt ettt et et a ettt et ea et eaeeue e bt saesa et e s b sa e ae s nsennen 21

3.2.3 TIISCIIPEIONS ..ttt ettt ettt ettt et st et e e b e et e et e et eb e et e es e et e eaeeebeem e e eaeemeeebeembe e b e emeeeheemteeseemtees e et e eneebeeneenneeneenais 21

TR T 001 o) 110 T OO SRS OUTRRSSPRR 22
3.3.1 Principles Of SAMPIINE .......coruiiiiiieieit ettt ettt ettt b et e b et e bt et e st et e ese e teeneeebeeneenaes 22

3.3.2 Sampling strategy fOr thiS PrOJECT .......eeuiiuiiiiiei ettt et et sbe e e 22

3.4 Dimensional measurements and quantitative analysis ..........cooceeoerirririeneiiee e 22
3.4.1 MeaSUuIiNg tECHMIQUES ... ...eeruiiieitieie ittt ettt ettt et e e a e e s bt e st e s bt et e s bt emeesbeem b e ebeenteeseenteeseenbeeneenneeneenaes 22

3.4.2 MELIIC VATIADIES ..c.ouiiiiieiiiiieieit ettt ettt sttt et ettt et e a et et et n e 23

3.4.3 Accuracy and PreCiSion ASSESSIMEIL .....c..eiueeuerteeteeteeteeteerteeueenteeseesteestesteentesbeensesseenseaseenseeseenseeseenseeneesseeneenaes 23

3.4.4 StatiStICAl ANALYSIS ...eueetieiietieie ettt ettt ettt ettt e b et bt et h e et e eh e et e a e e bt eae e te et e nbeeneenaes 24
3.4.4.1 CIUSTET ANALYSIS .. eeutteueetteiieite ettt ettt ettt e et e et e e a e e s bt et e sbeeae e s bt em b e ebeen b e ebeen b e eseenbeeseenteeneenaeeneenees 24

3.4.4.2 Principal Component ANALYSIS .......eiueeiiitieiietietiet ettt ettt sttt ettt s be e e b e nteeaee et eneesbeeneesees 25

3.4.4.3 FIequenCy NISTOZIAIN .....co.eiitiiiiitiiieit ettt ettt ettt ettt ettt sb et e s bt et e e bt em e eb e et e eb e et e eneenbeeneenbeeneenees 25

3.4.4.4 Coefficient Of VATTALION .....c.ccueriiriiieieieieieteeeeet ettt ettt ettt st s sa e e nene 25

3.5 Establishing a GIS database and spatial analysiS..........coceririeriiiiriee et 26

R T B0a o1 5 o T OO SRS 26

X



Bronze Weapons of the Qin Terracotta Warriors

3.5.2 DAGIAL MIAP ...eouvievieiieiiecie ettt te st e e et et e e st et e esee s e estesseessesseessesseensesseenseessenseessenseessenseesseseennenseeneenaes
3.5.3 USING @ 10CAL ZIIA 1.evivieiieieciiee ettt ettt et e st e e b e saeesbestaesbeestesbeessenseessenseeseenseenneeseennennes
3.5.4 Spatial statistics — pair cOrrelation fUNCHIONS. .........ccveriieierieierieie ettt ss e e seesaesseesaeeeas
3.6 Integration with archa@omeEtric data...........ccecuivieriirieiiieieie ettt ettt e e et e esa e seessesseessesseenseneas
3.7 SUIMIMATY ..eonitiiitieiiieeiteeie ettt et et e et e s bt et e e sttt e ttesateesbeesabeenseesaseenseesaseessaessseensaesaseenstesaseensaesnseesseensaenseesnsaenseennse

4. Inscriptions on the Weapons
AT INEEOAUCTION ...ttt et et a bt h e eh e bt b e s bbbt et e s et en e ebt e st e bt eb e e bt sbeebeebesbe st et e beneenean
4.2 TYPES OF INSCIIPLIONS ...veuveeereiieiieeieeteeteeteeeteteetessestessesssesseessesseessesseessesseessesssessesssessesssessesssessesssessenssensenssensennsenns

4.2.1 CaSt INSCIIPLIONS ...vevviererreeereieetesteesteaseestesstessesseesesssessesssesseessessesssenseessesssessesseessesssessesssessesssessesssensenssenseessenss
4.2.2 Carved or ChiSElled INSCIIPLIONS .....evietieiieierieitesteetesteetesteetesteesbesteessesseessesseessesssessesssessesssesseessensensenseensenss
4.2.3 TNK INSCTIPHIONS ..e.vvevvieiresteeeteieeteeteestesteesesseessesseessasssessesssessasssesseassenseesseassessesseessesssessesssessesssessenssessenssenseessenss
4.3 The content of the inscriptions and the types 0f WEAPONS.......c.ccveciirieriieieniieiere et se e ese s eseeseesse e
4.3.1 Inscriptions on dagger-axes, spears, and halDErds ............cccvecerieiiirieriieieie e
4.3.2 INSCIIPLIONS ON LANCES .....veevieeiieeiieiieiietieieetete st e e st esteetesbeesbesteessesseesseeseessessaesseassesseassessenssensanssensannsenseensenss
4.3.3 INSCIIPLIONS ON SWOIES. .. ueeuieiieiiietieiietiesteetestestestesstessessesseessesseesseaseesseassessesseessesssessesssessesssessesssensenssensenssenss
4.3.4 INSCIIPLIONS ON TTIGEETS .. vevveurieureerierreareessesstessesssessesssessessessaessesseessessesssesssessesseessesssersesssessesssessesssessenssenseessenss
4.3.5 INSCIIPLIONS ON FRITULES ......uviiieiiieiieiictieie ettt ettt ettt ete et e e tee b e sseesbeesaesseessesseessessaessensaensensaensenns
4.4 Spatial patterns of the inSCIrIDEd WEAPOMNS ........ecuieriiiieiiieieiieieceeie ettt ettt steeaesbessaesseessesseesseeseensesseensenns
4.4.1 Spatial patterns of INSCribed halDErdS...........cciiiiriiiiiiieieiieieeeet et e st esseeseense e
4.4.2 Spatial patterns of INSCIIDEA LANCES .......ccueiieriiiieiieieieeteeeee sttt e b s ressaesseessessaesbesseenseesaensenns
4.4.3 Spatial patterns of INSCIIDEA trIZEETS .....cviiieriiiieriiiierieeiecteete sttt ettt et e seesbesaessessaesseessesseessesseesseeseensenns
4.4.4 Spatial patterns of INSCIIDEA FEITULES .........cieriiiiiiiiieieeeeee ettt ae e sbesseenseeseenseens
4.5 FUnCtion Of the INSCIIPLIONS. .......iiiiriirieiisterteeterteete e ete st etesteetesteesseeseesseeseessesseessesssessesssessesssessesssenseesensasnsenns
4.5.1 QUALTLY CONIIOL......iiiiiiiiiieietiei ettt et ettt et esbe e b et e e b e sbeesbeeseesseeseessesseesseassesseessesseessesaessesannsansaensenss
4.5.2 ASSCIMDIING tIIZEEIS ....uvevieeieiieiietietiettesteetestestestesstesseesaesseessesseesseaseesseassessesseesseassessesssessesssessasssessennsensensenss
4.5.3 OthEr FUNCLIONS ...ttt eh ettt b bbb b et e et e e st es e e st ebeeb e ebe s bt ebe e b st et et e nbe st eneenee
4.0 SUIMIMATY ...eevvieiiereteeteenteeteestteeteestteeseesstessseessaeseseessaessseessaesaseenseesaseenseesaseenseesnseenseesssesnseesnseenseessseensaesssesnseenssennse

5. Bronze Triggers
ST INETOAUCLION ...ttt ettt b bt et b bt bttt b e b st et e et e st e st e st e st eb e eb e e bt e bt eb e e bt sb e st e b e s be st et ensennenean
5.2 RESCAICH TEVIEW ...ttt ettt e h bbb bt ettt e st e st e st e st eh e eb e e bt e bt eb e e bt sbe st e b e st e st et et eneennan
5.3 Measurements Of the DIONZE tIIZEEIS ....c.veiueervirieiieeieriieiesteetesteete st eae st essesseessesseessessaesseessesseesseseessesseassesseessesses

5.3.1 SOUICES OF AALA ....euvuieiieiieiieiiet ettt b bbbt bttt et ea e bt e bt e bt e bt s bt s bt e b e s bt st et e b eneeneen
5.3.2 Triggers’ function and MANIPUIALION ...........ccveeieriiriiertieierte ettt ettt et et e eeteseee b e esaeseesseseessesseessesseessenens
5.3.3 MethOd Of MEASUIING.......ceeriieieiiieieitieiecteteetete et eteettesteeseesseessesseessesseessessaessesssensesssensenssenseassesseessesseensesses
5.3.4 Patterns in trig@er MEASUTCINICIILS .........ccvereeruerrereeeerteeeesseessesseessesseessesseessesseessesssessesssensesssessesssessesssessesssesses
oI T B B 40l o 1 NP

5.3 4.2 THIGEEI PArt B ..ottt ettt ettt s e e e b e et e st e e st e e ta e s s e eta e b e esseseestenseenteeaeennenns

5.3 4.3 TIIGEEI PArt C ..ottt ettt ettt et ettt e et e sseesaesseessessaessessaenseessensaassenseasseseensenseensenees

5.3.5 Analysing the patterns Of the trIEETS. .......vevuirieriieierieierte ettt ete et e et este et e etaesseesseseesaesseesnesseesseses
5.4 Coefficients of variation and the degree of standardiSation..............c.ecuerierieiienieniereciee e
5.5 Trigger assembly and technological OranIiSAtION ..........ccuevvierierierieriierteeeeieseeteseebeseebeeeeseesaesseessesseessesseensenes
5.6 SPALIAL ANALYSIS ... eecvieeieiieieeiieie et eie st ete st e et et e et e te et eteessesseestesseessesseessesseensesseenseesaenseessenseessenteenseseensenaeeneenes
5.6.1 Parameters affecting the spatial PAtteINS .........ccvecuirieriieiierieieee ettt ettt eeesteeseesseesaesseesaeses
5.6.2 A pair COTrelation fUNCHON. ......c.ciieieiieiecieieeteie ettt ettt ettt se e st esaesaeesbesteessesseesseesaenseessensensseseesnenseensenses
5.6.3 Results obtained on assembIed trIZEETS.......ccuiiieriiriieriieieriieteseete st ete st ete e eteseaessessaesseessesseessesseessesseensesses
5.6.4 ACHIVILY Areas IN the Pit.....c.cciecieiiiieiieie ettt ettt et ste et e steesaesaeesbesteessessaesseessenseessenseesseseesnesseensenses
5.7 SUIMIMATY ..eovitieiiieiiieeitesie ettt ettt et e st e bt e sttt e bt e sabeesbaesabeenbtesateensaesaseessaeasseensaesaseenstesaseessesnseesseensaensnesnsaenseennse

6. Bronze Arrows
6.1 INTEOAUCTION ...ttt ettt ettt ettt et e ettt eete e et e e teeeabe e beeeabe e teeease e sseeaseeasseeaseesseeaseessseenseessseenseeasseenseensneanns
6.2 RESEAICH TEVIEW ...oiiuiiiiiiiitieeiie ettt ettt et e ettt eeteeetbe e teeebe e teeeabeeeteeeabeeetseesseeatseerseeesseeaseessseeaseesaseenseentsseseenseeanes
6.3 ATTOW QALA.....ocviiieie ettt ettt ettt e e vt e teeetbe e teeeabe e teeeabe e taeeaseeatseesseeasseeessesseeaseessseenseesaseenseeatsseseanseeanes

6.3.1 The archaeological origin Of the BIONZE arTOWS.........c.eccveriieiirieierieie ettt et sseesaesseesaeees
6.3.2 Bronze arrows from the five easternmost trenches of Pit L........cccoovviiiiiiiiiiiieiiccc e
6.3.2.1 An enumeration of arrows in €ach COTTIAOT .........ccviiiiiiiieiicciie ettt et e ve e e
6.3.2.2 The size 0f the arrOW DUNAIES........cc.ooiviiiiiiiii ettt et ear e e veeeaaeereeas
6.3.2.3 A1rOW DUNAIES AN QUIVETS ....ueiitiiiiiiieiiciteieeteie ettt ste et e steeaeste e b e staessessaesseessenseessenseessesseessesseensenses
0.3.2.4 ATTOW LYPES .eeeuvieeueieiieiteeite et ertte sttt eteesabe e teesabeesstesate e saeesbeesseesaseeseesabeensaesaseessaeenseessesnbeenssesnbeesssesaseens

29
29
29
29
30
32
32
32
34
37
37
39
42
42
42
42
46
47
47
48
48
48

49
49
49
50
50
50
51
53
53
55
56
56
58
61
65
65
71
71
76
76



Table of Contents

6.3.3 A comparison between the arrows from Pit 1 and those from Pit 2 and other sites..........ccccoevevveriecierrennnne. 87
6.4 Measurements Of the DIONZE AITOWS .....c..coueiiiiiiiiiieiie ettt ettt ettt sttt be bbb st e b eneenean 88
6.4.1 SAMPIING SEEALEZY ...veevvevieeiereeieieetesteeteseetesteesteastesseeseeseaseesseassesseassesseassesseessesssessenssensesssensenseessesssesseessesses 88
6.4.2 Methodology Of the MEASUIEIMENLS ........c.cceeriieieiieietieieste ettt steestesteeaesteebesteesseeseesseessesseeseesseeseessesssenses 89
6.4.3 Patterns in the dimensions Of the AITOWS..........ccueciiiiiiiiiiiii ettt 89
6.4.3.1 Measurements Of the arTOW TANZS ........cc.evieriirieriieierti et ete ettt se et e steesseetee b e essesseeseesseeneesseesaesss 89
6.4.3.2 Measurements Of the arrOWREAAS ..........ccceeriiiiiiiiiee e 89

6.4.4 Coefficient of variation values and degree of standardisation ............ccccceveveriecieniiecienieieneeee e 92
6.4.4.1 CV values fOr the QrTOW tANZS ......ccverviriiriieieriietestieteete e et ete e ese st essesstessesssessesssesseessenseessesseessesseenses 92
6.4.4.2 CV values for the arrOWREAAS .........c.ceoieiiiiiiiiiee ettt 93

6.5 Arrow production, assembly and 1abour OrganiSation. .............cccverueeeierieiienieieeieteeeeste e sre e sreese e essesseessesseenns 94
6.5.1 Consistency and variability of arrow BUNAIES ............ceeieviiriiiiiiee et 96
6.5.2 Batch or cell production OTZANISAION ..........c.cceeverieeierierieriierteseesteseessesseesesseessesseesseessessesseessesssessesssessesnses 97
6.6 SPALIAL AALA.....c.viiuieiieiectieie ettt ettt et s e et e s ae et e s ta et e et e et e et b e te e st e st enteeseesaeeaae b e eRe e beessebeessenteensenseenes 98
6.6.1 Parameters affecting the spatial PAttEINS .........ceecierieiirieiere ettt e ss e e e sseesaesreeneas 98
6.6.2 A pair COrrelation FUNCHION. ... ....ectiiieiieiestieieee ettt ettt e s e et e esaesteessesseesseeseessesseessesssesesssessenssens 102
0.7 SUIMIMATY ...uveeiiieitieiie ettt et et e et et e s bt e sttesa bt estteesteesbeeeaseeseesabeessesateessseanseesaeenseenseesnbeanseesasaesssesnseenssesnseenseenns 103
7. Bronze Ferrules and Long Weapons 105
T 1 INETOUCTION ...ttt ettt ettt e st e bt e st e st eb bt e bt eb e b bt s b e b et et et et et ententesteneeneebeebeene 105
7.2 RESEATCH TEVIEW ...ttt ettt eh bt e h e bt e bt bt e bt e b e bt s b e bt et et e st et eaeemeebeebeebeebeebeeae 106
T 2.1 FOITULRS ...ttt h ettt ettt et et eh e bt e bt e bt e bt s bt sh e e b b st et e et e b enbentebeeueebesbeebeas 106
7.2.2 Bronze blades 0f 10Ng WEAPOMNS.........ccvvieriirieiieieeieieeteeteeteeste st esteeeesseesaessesssesseessesseensesseensenseessesssessesses 108
7.3 Measurements Of the Bronze fEITUIES ..........cccooiiiiiiiiiiiii ettt 108
7.3.1 SOUTCES OF ALA ....euvitiiiiiie ettt a bbbt b e s bt sb e b b et e et et en e e bt e bt ebeebeabeene 108
7.3.2 Methodology for the MEASUIEIMENTS .........cc.iiciiriieierieieeiete ettt et et e e eae e esbesteesseeseessesseesesseessessnesseeseas 109
7.3.3 Measuring patterns in the fErTULES ..........c.eviiciiiieiecieieeeet ettt e e eteebeeseeseesaesseennas 109
7.3.4 Analysis of the patterns of each type Of ferrules ........ccovieiieieiiiieiceeeee e 110
7.3.4.1 Subgroups Within TyPe T ferrules .........ccveviiriiiieiecieiieee et enaes 113
7.3.4.2 Subgroups Within type LI ferrules.........c.coieieiieiiiieiieiee ettt s 115

7.3.5 Coefficients of variation (CV) and degrees of standardiSation ............ccccceeeeereeieniecieneenieeienie e eenes 117
7.4 The DroNZe LONG WEAPOMIS. .......ecuveiereieieeierteeiesteetesteetesseetesseessesseessesssessesssessesssessesssessesssenseessesseesesseessesssessessees 118
T AT SOUICES OF ALA ....euviutiieieieee ettt et b bbbt b e b sb et b e e et et e st et ebtebe e bt sbeebesbennen 118
7.4.2 Measurements Of the 10NZ WEAPOMNS .........ccviiieriieieiieieei ettt sttt et beesbesseessesseessesseessessnessessees 120
7.5 SPALIAL QLA ... .eveeiiieeieiieiecie ettt ettt e et e et e te et e e te e st e eseesbesse e b e e st e b e esb e bees b e teesbe et e esbeeseensenseensenraennennees 121
7.5.1 Parameters affecting the spatial PAttEINS .........ccvecierieiirieieeeee ettt eteebe e sesraesaeenees 121
7.5.1.1 The ferrules, long weapons, and the battle formation .............ccceecvevercieniecieniecieieeeeee e 122
7.5.1.2 Workshop practice and [abour OrganiSation. ..........ccuvecverrieriereeriereenieseereeeesieesesseesesseessesseessesseessessnes 127
T.5.1.2.1 TRE EITULES ...ttt bbbttt ettt b et eb e bbbt nbe e 127
7.5.1.2.2 THE LONZ WEAPOMIS ... .veveerreeereieeiiesteeteeteesteeseeseeseesseessesseessesseessesseessesssessesssessesssessesssesseessesseensessees 127

7.5.2 Pair correlation functions on the feIrUlEs ...........occveviieiirieiieiiceeee et 127
7.6 SUMMATY ANA QISCUSSION.....e.ueevieiieieieieeteeteeteeteettesteestesseestesseessesseessesseessesseessesssessesssessesssenseessesseessesseensesseessessees 131
8. Discussion and Conclusions 135
8.1 STANAATAISATION ...ttt ettt a et b e bbbt s bt bbbt st et e et et ea b e st eaeebeebeebesbeeb e e b sae et e b e 135
8. 1.1 PrOJECtile WEAPOMS .....evveeiiiieiieeieiieiieett et e et ete st etesttebeseaesbeeseebeesseseessesseessesseessessaansesssensesssessesssesenssensenns 135

B 1.2 LLOMNEZ WEAPOMIS ..c.eeevieeiiieiieeitesite st e site et estt e e bt esttesabeesatesateesasesaseessbeenseensaesabeenseesateesasesaseesaesnseenseesnseenseesnses 135
8.1.3 Parameters affecting standardiSAtioN ..............ccccveeriiiieriirieniieiesiete ettt eeeeae e esesseessessaessasssesseessenreens 136
8.1.3.1 Models, Moulds, and FiniShing PractiCes...........cccecvreueriirieriirieniieiesieieeeeeeseesaeseeessessessessesseesenseens 136
8.1.3.2 Behaviour 0f the CraftSPeOPLe......cciiiiriiiiiiieie sttt s be s e beesbenseens 136
8.1.3.3 Efficiency and qUAlity CONIOI?........ccoeruiiiirieieiieie ettt ettt steeaesaeesaesaeessesssessesssenseesseseens 137

8.2 Organisation Of PrOQUCTION ........ccueivieieriieieeiteie et este st e see et e e eee et e esaesteessesseesaesseessesseessesseensesssessesssensenssensenns 137
8.2.1 Model of ProduCtion OFZANISATION ........ceecveruiererieeriereetestesesstesseesesseessesseessesseessesseessesseessesssessesssessenssessenns 137
8.2.2 Organisational Structure and PrACHICES ........ccvevuereerierierieiierteeiesteetesteeresseesesseessesseessesseessesseessesssessenssensenns 139
8.2.3 Craft specialisation and attached ProdUCHION.............ccverierieriirieriieieri ettt seesae e beseae e essesseens 139
8.3 Spatial statiStics aNd ACHIVILY AIEAS.......ccverierierierierieitestereesteetetestesseesesseessesseessesseessesseessesseessesssessesssessenssensenns 140
8.3.1 Spatial patterns of triggers and ACIVILY QTCAS.........ccecveruerrerieriertieiesieetesseetesseesesseessesseessesssessesssessesssessenns 140
8.3.2 Placement Of arrOWS IO the Pif.......ceeruiecieriecieriieieitesieseete et et e et esteeetesseeseesseesaesseessessaessesseessesssensenssensenns 141
8.3.3 Ferrules and 10NZ WEAPOMNS ........cceecvieieriieierie e rieetesteestesteesbeeteesbesseeseeseessesseesseessesseessesseessessesssasseesenseensenns 141
8.4 Directions fOr fULUIE TESEAICH. ........couirtitiieieeet ettt b bbbttt sbe bbb e e enee 141

X1



Bronze Weapons of the Qin Terracotta Warriors

8.4.1 Research model for other research within the tomb COMPIEX .......ccceevvieieriiiciiiieieeeee s 141

8.4.2 Contemporary Weapons at OTNET SIEES.......c.ccirvierierierieiteiterteeteeieeeesteetesseeeesseesaesseessessaesesseessesssensenssensenns 141

8.4.3 BrONZE VETSUS 110N WEAPOMS.....cveerierrereeeeerteesterseesesseesesseessesseessesssesseessessesssessesssessesssessesssessssssesssessenssessenss 142
25 10) R e ea 21014 | 2RSSR PP SR 143
Appendix 1: Spatial and metric data on trigg@ers: Part A.........ccoooriiiiiiiiiii et 151
Appendix 2: Spatial and metric data on triggers: Part B ..o 159
Appendix 3: Spatial and metric data on trigg@ers: Part C .........ccoeriiiiiiiiiiiir e 167
Appendix 4: Spatial and metric data on triggers: Part D and E..........cccccoiiiiiiiiiininic e 175
Appendix 5: Correspondence between trigZer PArt SIOUPS. ......ccveeverreeruerreerrerseertesseessessessessessesssessesssessesssesseessesseessesses 183
AppendiX 6: INSCTIPLIONS 0N tIIZZETS. c..cuveuteuieuiriirtietertertesterte ettt ettt et eteete et e sbeste et e s be st et e b et estesteneebeebeebesbesbesbesbenaensenee 189
Appendix 7: Count and metric data on arrow BUNAIES ...........cceoueriiiiiiiiiiii e 195
Appendix 8: Spatial and metric data on fEITULES..........c.eviririiriiiieeieee ettt 219

Xii



