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“:‘1Lmethod and theory He dev1ses a set-of 1nd1¢es for

'ffg enable the reconstructlon of how muskoxen were procUred

Abstract'

\
LN -
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fﬁf‘ Modellng prehlstor1c, hunter gatherer sub51stence

T

act1v1t1es LS an lﬁgortant research top1c 1n contemporary

}Many of the models ﬁor examlnlng how peop}e
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formerly psed food resources have not been adequately
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not avallable for the prehlstorlc context, or because they
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xhunter gatherer subslstence aCt1v1t1es dOes artlculate
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Y ,

quantrfylng the food value of body parts of w11d anlmals.A

o :The 1nd1ces are used to model dec151on mak1ng regardlng the ‘

J

rat1onal uSe of car1bou and sheep carcass parts by the \\“[

Nuham1ut

ff;”. The approach 5851gned by B;nford 15 adopted 1n thlS

-t

Inu1t who llved on northern Banks Island durlng the 19th

century A set of food vaIUe 1nd1ces are developed for j; o

. ’- -

muskox anatomlcal parts, and they are employed to predlct

how the carcasses of these an1mals were exp101éfd at three
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p~archaeologlcal 5kteg,r u-i'ff

Ethnographlc, wlldllfe and archaeologlcal 1nformat1on
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Models of food use based on the 1nd1ces show that muskox' 'ﬂ

¢
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.have simply not been collected ThlS dllemma becOmes obv1ous'

study to examane how muskoxéh were explo1ted by the Copper ]




carcasses were: dlfferentlally treated on and among the

fCopper Inu1t 51tes w1th respect to the1r meat, marrow and

grease food value. leferences 1n an1ma1 procurement and

v.gs1te seasonallty 1nfluenced how anlmal resources “were. used

.Q It is argued that the spec1f1c models generated in th;s
study do not take into account the soc1a1 value of. fooéL
v - .

products. ThlS may have been an espec1aily 1mportant factor'
J1n Copper Inu1t sub51stence practlces. Addltlonally, data
dare prov1ded wh1ch suggest that some form of anlmal
'management may have been practlced Thls 1ssue and others
fare d1scussed in the contexts of Stefansson 5 (1921)
neassertlon that the Copper In01t were respon51ble fop the;

extlrpatlon of; muskoxen on: Banks Island durlng the 19th
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.1, On Method and Theory in Zooarchaeology

—Introduction
Contemporary efforts to model hunter gatherer‘ fd

sub51stence patterns have borrowed heav1ly from theory‘
developed out51de of anthropology (see- Jochlm 19764 Perlman
1976; Reldhead 1976 Keene 1981' W1nterhalder and Smlth
1981). One example among many which 1llustrates thls
' 51tuatlon is ngne s (1981) optlmal foraglng model He uses
- it to predﬂ%t sub51stence patterns among late Archaic ’
hunter gatherers who 1nhab1ted sOuthern M1ch1gan around
4, 000 1, 000: B. C Optlmal foraglng theory is the ba51s for .
hlS model wh1ch orlg1nated in ecology The method Keenel;g'
;relles on is llnear programmlng (from economlcs) to';
construct models of sub51stence strategles employed by
- Archa1c people. | | ‘

. Keene S study ls one of manyxgecent attempts to use’
1nnovat1ve approaches for studylng past human |
'dec151on mak1ng A d1ff1culty w1th 1t wh1ch is symptomat1c
Veof many other studles, is that 1nput var1ables fOr modelln?//"
. expectatlons of prehlstor1c sub51stence patterns cannot be- ;fdh
v-prec1sely measured w1th exlst1ng 1nformat10n The var1ablesh
'1ncorporated 1nto Keene 5- (1981 24- 39) model 1nclude'_1jr'"
r'acqu151t10n cost of resource, 2) resource dlstrlbutlonal o
characterlstlcs 3) net product1v1ty, 4) total food y1e1d

g 5) ‘resource UtllltY, and 6) seasonal fluctuatlons in f"



blomass.

i

- the six varlables..Therefore, Keene depends ‘on contemporary -

Paleoenv1ronmental data arT*too general for quantlfylng

and hlstorlc 1nformat10n whlch 1n 1tse1f is" then oﬁ

1nsuff1c1ent deta11

[

many of the 1ntellectually 1ntrlgu1ng hunter~gatherer

sub51stence models appearlng 1n§the current llterature.‘As I

study

'Bertram 1977° Haynes 1982

\ ’

“ 7 ~ o . ~ N

: Although Keeéne. attempts to derlve expectatlons of

“‘in the anchaeolog1cal record, the archaeologlcal
. evaluation’ of the ‘model is & dlsapp01ntment. The

how - his optimal foraging strategy would be reflected

:-51tes suffer’ from problems of multlcomponency and

abominable’ preservatlon; -As one Michigan -

‘archaeologist put it, the ‘excavated -data.afe so

Vequ1vocal that they can't be refuted. We are. told
- that it 1is precisely in such a s1tuatlon that’ the: .-
" model <can prov1de insight,. ie., because the

-

K lSag1naw Valley.-kr3

R A relevant observatlon is that North Amerlcan

“dhow

Zarchaeologlcal data base is lnadequate.\Thqs is true ,
'only if 'we take the model, as' a glven..Unfortunately, ;‘

we are left with no way to evaluate ‘the

‘approprlateness of this provocative: optimal forag\hg

model to Late ‘Archaicg hunter gatherers 1n the

A

Addltlonally, the archaeologlcab data

(S

’

used by Keene (1981) to. corroborate predlctlons of hlS model

Styles (1984 435) states 1n~her succ1nct rev1ew of Keene s;

a

are” amb1guous, as’ 1s the case’ w1th archaeologlcal tests of i

'*E_iBehrensmeyer and Hlll 1980 B1nford 1981‘ Blnford and

the archaeolog1cal faunal record can be transformed.,;',

1

1

.have resulted in'. 1mportant contrlbutlons to understandlng

f’the late. 19605, studles of natural processes (for example,

Morlan ]981-;and Voorhles 1969)

prehlstor1c 51tes 1m general are frequently plagued by the .

;J-’klnds of problems descrlbed for Mlchlgan 51tes.\Beg1nh1ng in

’



¥

i‘fﬁxThese studles are exemplary of a whole new generatlon of
'research d1rected at relatlng patternlng 1n osteologlcal
-remalns to process, or as. Blnford QJ981)‘says,.ﬁdlscovering .
'.~the bear "who made the footpr1nt -gﬁ— {_? fd:;i‘;“.::jfjild;”f“
Actual1st1c studles, as such 1nvest1gat1ons are . |
'icommonly labelled have multlplled 1n number at.an -
1ncred1b1e rate, but w1thout much artlculatlon w1th
0 theoretlcal perspectlves in current anthropology regard1ng
‘hunter gatherer sub51stence patterns. The most 1mportant
econtrlbutlon made by thlS k1nd of research is- the
1 fdocumenﬁatlon of varled”and patterned effects wh1ch
\’jnon human agents have 1mposed on the archaeolog1ca1 record
Cultural transformatlons of sub51stence resources 1nto
’éaﬁil‘ archaeoroglcally v151ble re51due have also been 1nvest1gated7g
P ﬂw1th ethnoarchaeologlcal observatlons. Research among thq T
'Kung (Yellen 1977) Australlan aborlglnes (Gould 1978,.;d
‘L,g"' 1980) and northernehunter~gatherers (B1nford 1978 JanES'“‘
| “ 5”;1983) has offered con51derable descrlptlve data on how

contemporary peoples procure and utlllze w1ld an1ma1 s 3.;:}'yf

\ t

resources. These stud1es have not always been gulded by -f, é'

——e——theery—or—/directed—at%mode l:—buﬂdarng—a nd—test—rﬂg-lrhi g *—1-*—;'

N

T .1,n51tuatlon/éttests to the lack of 1nteractlon between those'f'“
‘(1nd1v1dﬁgls studylng cultural and natural 51te processes

: -

whlch/create and transform the archaeolog1cal record and

}those researchers focu51ng the1r attent1on on - hlgher level

.

fabstractlons about human behaV1or.-An exceptlon to thlS

‘\ s

~-genera11zatlon is Blnford s (1978) work among the Nunam1ut

AN 'r'- T ‘



f.;whlch is dlscussed below.'.

l’lnvest1gat10ns have been conducted to obtaln data on the ';}“.aif

‘,testlng whlch 1s 1mp0551ble to Obtaln even in the most

‘ . . N . -‘S‘;

v

Due to the 1nadequacy of data for test;ng recent modelsde

N.
of hunter gatherer sub51stence, many of ghe methodologlcal

-«

.‘{pursu1ts of. contemporary zooarchaeologlc 1 research are
‘:out dated Apﬁroprlate 1nformatlon is not\be1ng collected

:l5For 1nstance, w1th reSPECt ‘to zooarchanlOgY, féw

vfood value (however 1t 1s defined) of wlldlufe spec1es. The"

Ny

'adlsc1p11ne cont1ﬁmes to focus on generallzed descr1pt10ns oﬁn
::w1ld11fe behavror and blology (see Wlll 1982) wh1ch have

"f;lamlted demonstrable relevance for understandlng

1.

“hunter gatherer anlmal explo1tat1on,‘and on developlng

methods for 1dent1fy1ng and quantlfylng bone fragments. ; ftifér

Some models w*ll 1nev1tably requ1re 1nformat10n for
3 ") -

".the models and thelr underlylng theoretlcal perspectlves are

'less anthropologlcally 1nterest1ng than others. It does l'

'uimean however,'that these models cannot be satlsfactorlly

;tested w1th archaeologlcally derlved data, and that attempts Eh::i

ylwtype of research cOntrlbutes llttle to the development Of -‘b771

':fmlddle range theory The reason, accordlng to Merton

| "'emp1r1cal test1ng

/,, )

.'/

"etf(1968 38) 1s that,iﬁ...mlddle range theory 1nvolves

'abstractaons, of course, “bit. they are close enough to

o

'ﬂfxdeal archae01091Ca1 51tuat10ns. Thls does not 1mp1y that if:f‘{i

.f;to do 50 perhaps detract/,rom/fhexr overall merlts. Thls_ﬁii?z?ﬁ:

55lobserved data to be 1ncorporated 1n prop051t10ns that permlt sl



'Tihunter gatheref subslstence behavior. Thls is clear from:

"spec1f1cally to recor

I.tanandus) %nd mounta1

iahe selected bhe Nunaglut for fleld study was. because they

:“"f(1978 12 13) there ore argued that'

N

A

B1nford S research on Nunam1ut subs1stence

1)

~Lewis Binford’ s (1978),study, Nunam1ut d

‘ _Ethnoarchaeology, perhaps more than any other, offersf-

challenges to the manner in _ whlch zooarchaeologlcal researchv

;1s belng conducted in terms of the klnds of questlons be1ng
. tblasked the analyt1cal methods belng used and “the type of
'A'data belng collected The 1mp11ed theoret1ca1 orlentatxon is.

'7based on the appllcatlon of max1mlzat10n theory to predlct

' A

R

A'hl‘Blnford s use of such terms as max1m121ng, rat10nal ch01Ce
_iand dec151on maklng (1978 19 and pa551m). Much Of the-

: ,remalnder of . thlS chapter w1ll focus on Binford' s (1978)
flcontrlbutlon, s1nce the present 1nvest1gat10n relles heav1ly~;

f‘on 1t 1n%the analys1s to. follow

Blnford conducted ethnoarchaeology among the Nunamlut

‘Adof the central Brooks Range, Alaska, during the late 19605

'“:Qand early 19705 He l'ved wlth the people in Anaktuvuk Pass'

| thelr strategles of carlbou (RanglfePL‘

sheep (OVIs dalll) procurement

gf;proce551ng and consum tlon Blnford states that one reasoan

-ftwere hunters yho ess'nt1ally depended on. a 51ngle spec1es,'

Lff:carlbou,,for more t an 80% of thelr sub51stence needs He

Furene

Ea-

TIf there was-
. learn .about the problems presented by a strong _
“'dependence on hunted ‘food,. how these problems were .
solved, ‘and -howsuch solutions are manifest g
, 'archaeologlcally NN faunal rema1ns,'1t would be w1th
-.:the Nunamlut. '”"%K R {-; RS , ‘

jny place in the world where I could

,
B



Max1mlzat10n of food resource‘use appears to be

-'_ B1nford s research orlentatlon, even though he does not

ully develop the argument hlmself It is deflned as
~"ratlona1121ng calculatlon" or the ‘human behav1or assoc1ated
:W1th the allocatlon of scarce resources: in a- ratlonal manner.

(Burl1ngw1962~813) ThlS theoretlcal perspect1ve prov1des a

-framework for Blnford s behaV1oral analysxs of people ‘who
demploy mult1 dlmen51onal dec151ons in the exploltatlon of

an1ma1 food resources..The analyt1ca1 methods developed by
a0 ﬁ L
gBlnford to: examlne how accurately Nunamlut subs1stence

'practlces can be predlcted are archaeologlcally testable,
'and pr0v1de an "object1ve reference dlmen51on agalnst wh1ch

‘Vto view man1fest dec1s1on maklng (B1nford 1978:19) . )
o

A potentlal problem wlxh the appllcatlon of ‘a. method;f

based upon max1m1zat1on is. gently addressed by Can01an'
41968 230) S ‘ '.f,‘ i 1 ) ‘“';
The use of maxlmlzatlon as a SC1ent1f1c strategy Cx
involves seeking out norms or ‘motives (or whatever\
- .the 1nvestlgator sees as the impetus of behav1or)
~and ,attempting to rank order, them SO as to see the
-behaV1or as-the (conscious or unconsclous) S
maximization of these’ thlngs. They become the ends
being maximized, When using max1m1zatlon as a
scientific strategy, the. investigator knows ‘that’ hls
analy515 is complete when ‘he Kas stated the.: norms,
“motives, etc.’'and the.conditions (means. and their
‘limits,; the scarce factors) such that. every' act may’
be seen as a predictable maximization. of “the ‘ends. ..
~If he" cannot see ‘the act as aximization,; he .
simmediately- assumes that hls?statements of norms, ,
‘motives, etc. and’ conditions .are not. yet correct and
‘,seeks to "balance the equation So that it w1ll ’
work T R , .

.7Thls cr1t1c1sm of max1mlzat1on theory is approprlate 1nl_’

those‘cases where ]) no clear statement ex1sts concernlng

3



what variables are maximize64 and 2)vspecific properties of
¢ .
those varlables are. not defined and ob]ectlvely measured

Canc1an (1968 232) contlnues on to arque. that the use of
thls/perspectlve as.a sc1ent1f1c strategyxcan even be
productlve in 51tuatlons where max1mlzatlon as a norm is no@
present ThlS is p0551ble~only in c1rcumstances where the ;

| above two precondltlons are satlsfled however

Blnford (1978) does prOV1de an exp11c1t statement about'j

the varlables (food value) belng-maxlmlzed and he ,;

objectlvely quantlfles them The varlables consist of animal f’

e
."v*!:

foods. meat, marrow and grease, wh1ch are quant1f1ed 1n 5

°terms of: thelr avallablllty and quallty in: the anatomlcal

Y . .

:ﬁ Parts of carlbou and sheep Indlces (to be con51dered 1n -'“,

: detall in Chapter Four) are constructed to measure the
relatlve value of each food They are - varlously comblned to

,model spec1f1c 51tuatlons encountered by the Nunamlut. The,’

‘51tuat10ns,isuch as anlmal k111 51tes or locatlons of meat e
'f‘drylng and cachlng dur1ng the summer, prov;de the contexts

'1n whlch maxlmlzatlon models dre tested agalnst the actual1;
o ;'ﬂ L "”‘"’s‘v '

; use oﬁ food resources by the Inu1t
)

There are h15tor1cal precedents for B1nford research .
->4!" L

.tWh1te s (1952' 1953a and b; 1954) zooarchaeologlcal
;contrlbutrons whlch 1ncluded the flrst formulatlon of the
o MNI (mlnlmum number of 1nd1v1duals) est1mat1on procedure,

1

.and hlS use of carcass anatomleal part counts (based on bone;vc;

'7b,frequenc1es) to 1nterpret butcher1ng technlques are probably'ff

}‘ﬂthe earllest precursors. Lorraln s (1968) analy51s of blson

\



X,

bones from Bonflre Shelter, Val Verde’ County, Texas also

~

{1ncorporated the not1on of u51ng anatom1cal part counts to

| document temporal and spatlal var1atlon in preh1stor1c b1son_

butchery None of the earller scholarly efforts, however,:g
compared data agalnst a set’ of objectlvely deflned and .
lquantlfled food value scales. Therefore, explanatlons as to :
why certaln bone elements or, bone element portlons occurred
regularly in archaeologlcal 51tes vere dependent upon g‘f;
’speculatlon or ethnographlc analogy |

The 51gn1f1cant contrlbutlon made by Blnford was to

",'prov1de a method for a551gn1ng food value to bones and bone

,_varlous cultural contexts. He accompllshed thls task through S

‘portlons s0- that models of resource use can be compared w1th_

‘data derlved from archaeologlcal faunal assemblages from

. an 1nvest1gatlon of bone assemblages in. the context of an f o

: AL
on- g01ng cultural system so that materlal manlfestatlons

attrlbutable to. spec1f1c behav1ors could be carefully

:order to formulate a modellng approach whlch posseSSes_f_lr;

_documented The "bear and 1ts "footpr1nt" were observed in.

gcon51derable potentlal ﬁor zooarchaeolglcal research

~¢4A1though Blnford s. study 1s 1nnovat1ve 1n demonstratlng

f'how method and theory in ZOO&EChanlOQY can be artlculated

hjlt 1s not W1thout fault..Its perspectrve 1s rather narrowly

{deflned 1n that anlmal resources are regarded str1ctly 1n

terms of thelr food value.,The p0551ble soc1al value placed

‘fon food by the Nunamlut regardless of its quallty or f*

‘quantlty are not con51dered Whlle v1ew1ng the use of anlmal

v



'carcasses strlctly in -terms of food value mayfbe approprlate_-f

for Blnford s study of contemporary Nunamlut sub51stence, 1t‘”
o n'\( _', ' .

'fls probably too limited for a hOllSth exam1nat1on of anlmal-*

L

- use’ 1n the past For example, the 1mportance of 51new, and

-

the requ1rements of other anlmal products for the x-trff, RS

,manufacture of tools 1s neglected in the construct1on of hlsfg;_m
, @ , s
. B :

- 'models. B1nford s approach is. very materlallstlc 1n 1ts

0 . i \'

’ perspectlve, and 1s symptomatlc of the d1ff1culty

o archaeologlsts have in modellng the soc1al value of anlmals

':‘yfor anlmal products fn & testable fashlon. HlS methods for

V

"ﬂconstructlng food value 1nd1ces are also subject to

1quest10n1ng, and are con51dered 1n detall 1n Chapter Four.a'
There have been few studles to follow up on B1nford s
_*orlg1nal work publlshed in’ 1978 One example 1s Speth s th»ajvn

'}'(1983) contrlbutlon to the zooarcheologlcal llterature"

1
- P

‘ 7:ent1tled Blson K1lls and Bone Counts* DeC151on Makxng by

al

f;;Anc1ent Hunters._It concerns the use of b1son by late xfyﬁfff “

“7}htfpreh1stor1c hunters on the southern Plalns. Another ,;; N

*jlnvestlgatlon (Gronnow et al 1983) 1nvolves the examlnatlon

R of carlbou exp101tat10n by prehlstor1c Inu1t 1n West

?lnGreenland Contrlbutlons such as these ‘are p01nt1ng out the
?‘dlrectlon of future zooarchaeologlcal endeavors, ‘as’ well as j,_?
irxprov1d1ng a standard agalnst whlch other studles can. be S

fcompared

X
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-The present study

o

Blnford s approach has enormous potentlal for those
hresearchers advocatlng ‘the development and testlng of m1dd1e
'range theory (see Raab and Goodyear 1984) because 1t ,f

'prov1des a, rlgorous method for 11nk1ng human behavlor w1th

‘patternlng rn the faunal record In addltlon, its strength

’

A , 3 3
o lles 1n the 1oglc of how to 1nvestlgate a. zooarchaeologlcal

i{ l9th century Copper Inu1t procurement an

,}f'problem. The method 1s employed 1n thlS study to. 1nvestlgate o

'ABanks Island N w T L

Y . s P o o .
/ . o~ s

ﬁ; The successful appllcatlon of Bfnford s approach to a

'/fﬁ‘set of archaeologlcally derlved dat partly depends upon two

=;prerequ151tes.‘The flrst 1s that the stratlgraphlc context ff".

I

"”’of the osteologlcal remalns should be unamblguously

K

i\%dellneated Faunal assemblages whlch Were dep051ted over e

'"”Q”brlef t1me perlods are best for analYSlS- Archaeologlcal

use of muskoxen on"fff];

JS1tes Trom whlch-data.Were'obta1ned for th1s study meet th1s e

"ftpcrlterlon In 1854 the H M S InvestlgatOF, a BrltlSh

*?lexplorat1on vessel and part o£ the Royal Naval effort to

“t&nsearch for Slr John~Frank11n, was abandoned 1n’Mercy Bay at

.z

'hlthe north end of Banks Island (Osborne 19 9) (refer to

.,.fjplgure 1. 1) Durlng the next 40 years,_cfpper Inu1t from

Trynelghbor1nq Vlctorla Island v151ted Mercy Bay to collect

i
'gIt is not known whether Inult made trlps annually, howeVeb~

‘hexot1c mater1als,'such as metal whlch were left 1n a cache

1:dep051ted on shore by the Invest1gator s crew (chkey 1979)(

“ﬁﬂ51tes assoc1ated WIth thls 19th centurﬁ'occupatlon are well

o EEEAE oA
[N C
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L]

‘ factors which may have affected them since. enterlng the N -
: S

12
defined'tenporally'and( wlth'respect to archaeologically /6
d1v1sxble time unlts wereHUSed'only briefly. Further °
description and dlscu551on of the Banks Island Copper*lnu1t‘_
occupatlon and the archaeologlcal 51tes attributed to 1t ~ ?
are found in Chapters Two and vae.t : ) o - hffﬂ

. A second prerequ151te 15 that well preseryed faunal f}f

mater1als exlst for study Add1t10nally, ‘the taphono“

N

archaeologlcal necord should be eluc1dated. It is suﬁf1c1ent

to note here that the cold Arct1c env1ronﬁent, recent date i :

of the 51ees and m1n1ma1 amount of 51te d1sturbances

_recognlzed in, the fiela, make the apchaeologlcal remalns

amenable for u51ng Blnford S approach PreseTVatlon and | :
. \‘\’ ._" -

taphonomy of zooarchaeologlcal materlals recorded on ‘the :ﬂ'"
Copper Inuit 51tes are descrlbed 1n Chapter Flve _,jfj .;

© TWO other factors enhance the appropr1ateness of" e;c
employlng Blnford s method 1n the present 1nvestlgat1on One /ﬁ?
is that hlstorlcal 1nformatlon on the Copper Inult has been

collected The western Copper Inu1t were one . of the last y[

northern peoples to undergo exteniarﬁycontact w1th
Euro- Canadlan soc1ety “The works of Jenness (1922) and,

Stefansson (1913 1921) prov1de 1nterest1ng 1n51ghts 1nto .

how they llved before much dlrect 1nteractlon wlth the

Western WOrld had taken place. A general overvzew of the

‘west- central Arctlc people w1th regard to thelr subslstence:gyf

practlces early in the 20th century, 1s presented 1n Chapter

Two.



SeCOnd,\durlng the’ 1ate prehlstorlc occupatlon of -
northern Banks Island by the Inuit, the only abundant food
'Kresource vas’ the muskox ‘lebos moschatus). The bones of
‘:thls northern ungulate often\constltute mpre ‘than 85% of the
'taunal-rema;ns found in the Copper Inurﬂ 51tes. The presence
hlbfof numerous muskox'remains,has~been used”to supﬁbrt the e

iicontentlon that the Inu1t extlrpated the anlmals (for

'7example, see Stefansson 1921- V1ncent and Gunn 1981)

5_\Because thlS speC1es was the focus of Copper Inult

subsrstence‘act1V1t1es, its biology and behavior are the
subjects of discussion.in Chapter Three.
'Utility indices for measuring the food value of muskox
.

‘anatom1cal parts are constructed psing Binford's technxques*

. in Chapter Four. In additxon to 51te descrlptlve‘

'ldlnformat1on Chapter F1ve also contains a dlscussion of

o”methods used to collect zooarchaeologlcal data. The nature

f‘ot the f1e1d situation and data requ1rements were such that o
AW .

:_1;mosfjof the woﬁk was accompllshed with the a1d of an Apple

microcomputer and the University of Alberta's malnframe

computer system.
Muskox procurement is qons1dered in Chapter Slx and

" models of muskox use. are examlned with an analysxs of

osteological materials recorded at three archaeological

sites. Theiresults)of this study have implications for other
research topics, such as the interpretation o patterning in

the,zooarchaeological record, and’the invest'gation of

prehistoric resource management. These issues,*as well as

Lo
\



*

‘ poﬁential research directions for future faunal ana}ysis,/

are discussed in Chapter-Seven.
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ii. The»Copper,Inuit} Early Twentieth Century Subsistence~

v

Practices

~>IntrodUCtion

The Copper Inult 1nhab1ted an exten51ve area in the
west-central Arctlc..ThIS dlscu551on will only focus on .

those groups who seasonally occupled Coronat1on Gulf

southwest V1ctor1a Island , and the southeast coast of Banks

| Island in the early 20th century It was these Inuxt and

-.thelr 1mmed1ate ancestors who Utlllzed portlons of 1nter10r

northern B nks

‘19th centu y. The f1rst part of thlS chapter concerns the'

use of Banks and by the Copper Inuit, It 1s based upon

'the uorks of Stefansson (1913‘ 1921)7who nade contactnwlth

northwest Vlctorla Island people, the Kanghlryuarmlut in

| 1912 Informants,'espec1ally an.older Prince Albert Sound

o

natlve, Pamlunglttok prov1ded Stefansson w1th much of h1s

o knowledge of- Banks Island native hlstory Stefansson s

account of the Arctlc and its people prov1des fasc1nat1ng

I3

argued that hlS statements often dlstorted or -

S

sensatlonallzed the facts for publ1c consumptlon.

The second part of thls chapter concentrates on Copper:f

- .Inuxt séttlement and sub51stence as descr1bed by Jenness

el

(1922) leen that problems are 1nherent in the use of

ethnograph;c analogy to substantlate archaeologlcal

s Voo
/‘.Qr‘i' .-

15 -

land and the Investlgator cache durlng the

~-readlng, although at, least one.. hlstorlan (Dlubaldo 1978) has

o



-conclusions (for example, see Wobst 1978 and Trigger 1981){

the purpose of the second section is to descrlbe aspects of_

Copper Inu1t sub51stence act1v1t1es whlch offer testable

<

1mp11cat10ns for 1nterpret1ng Banks Island zooarchaeolog1cal

" _“data. These . 1nclude- 51te seasonallty, and ‘resource. . .>

'procurement and utlllzatlon. The focus 1s on subs&stence“

v,

jn;act1v1t1es practlced on land rather than on sea 1ce, since o
it 1s prlmarlly ev1dence of the former whlch i's preserved in . )
'lthe archaeolog1cal record o
Jenness spent . almost an‘entlre year (1915) with a
" famlly of Copper Inu1t from Coronatlon Gulf'“It should be
v?noted at the outset that he was observ1ng people in the ‘
" post contact perlod However, because of the1r geographxcal
' 1solatlon[ these Copper Inult had not experlenced much
"westernlzatlon Jenness was a metlculous observer, and hlS
monographs on the Copper Inu1t way of 11fe (1922) and "
materlal culture (1946) prov1de a detalled record of these
p'ﬂArctlc people in the early twentleth century Slnce carlbou
was cons1dered a favored tergestrlal food a hrlef'

9

comparlson with Nunamlut use of carlbou is made in the f1na1 :

';«Sectlon_of'thls,chapter.'

:The Copper Inu1t and Banks Island
\ On the thlrteenth of May 1912 Stefansson (1921 279) o

encountered a large encampment of 27 snowhouses 1n Prxnce v;'
(afAlbert Sound A few skln tents were also 1n use, and a *T"_Yt

‘populatlon of about 200 people was estlmated At that tlme, :'

~ N —



some famllles were already packlng‘up andAtraVelling 1nto .

' the 1nter10r of V1ctor1a Island for thelr summer flshlng and

huntlng (Stefansson 1921'301) | : “‘ | - N
Stefansson (1921 281) questloned some . of the

T Kanghlryuarmlut about the1r seasonal movements.'He”was»ﬁfwf.

- 1nformed that no. people llved on Banks Island dur1ng the

\;“

'summer but that var1ous p01nts on the- southeast coast f,i'
'\between De Salls Bay and Nelson Head were utlllzed durlng

‘the w1nter In addltlon, some V1ctor1a Island‘famllles ‘fj7‘e§,-

",,occa51onally traveled as far SOUth as Great Bear Lake to

‘}reach thelr summer huntlng grounds, and to obtaln wood
”."(Stefansson 921 273) The extent of people S geographlcal

d N nowledge was remarkable, for they knew where Merc Bay was o
, Yy

‘ ;(flocated and that McClure s shlp, the H M. S Investlgator,':L7“

fhad been abandoned there (Stefansson 1921 284)

Famlly based groups reassembled 1n Prlnce Albert Sound

‘f;idurlng«the fall Some of them proceeded to the southeast

"iﬂcoast of Banks Island once the sea 1ée was suff1c1entlY
"stable to make a cr0551ng Polar bears were the PflmafY f°°d'-f7

'”Qiresource there durlng the W1nter, although some famllles d1d’ql

“'{}engage 1n seallng offshore and to the east of Nelson Head

- ethough people were aware of thelr presence on. the 1sland

_Carlbou and muskoxen were not hunted durlng the w1nter, evenff.

'”Z;the sprlng,;famllles aggregated in the Sound before golng
‘q‘off to thelr respectlve 1nland huntxng grounds (stefansson‘.

1921 288 289)

K
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- Accordlng to Pamlungrttok whO»had yisited Collinson’s’
‘shlp in Walker Bay 1n 1852 when he was 819ht years 0ld,.
'TBanks Island was formerly OCCUpled dur1ng the summer The'

"follow1ng quotat1on from Stefansson»(1921 2§8 1s of

Tk

'~,Pam1ung1ttok s recollectlons of the Banks Islanders B

1There were numerous people once: re51dent in Banks L
Island .summers, and on the 'ice near it winters. '
These are all dead some of hunger in (or near) Banks '

. Island and the last party on the ice ¢f the mouth of "
_Prince Albert Sound - these last died."because they
 had no food in.their stomachs and because they -had

“ no o1l (for fuel) to make water with."

Stefansson (1921 289 290) records that Pamlunglttok went onr'

1

Y

to say.

The Banks Island people used to be well off They
‘killed 'so ‘many deer and (musk) oxen that their dried

¢ meat sometlmes lasted year reund. They got to- ' .

. »killing each other. One man kllled ‘had relatives in . .
the Sound. For this reason. (i because of B
‘witchcraft practlced by the dead man's relatlves”in,
:the.Sound) food became scarce. (in- Banks. Island);. .
“there. were no_ seals for food or fuel and other -
people died of hunger! - those that had not been'
murdered 1n the feuds. @ ‘ : -

‘ﬂifPeople had formerly gone to Banks Island durlng the summer

’f1n order to reach Mercy Bay where the Invest1gator had been.:l‘
lg*aban oned Stefansson (1921 240) states that the sh1p was.

;i;dlsco ered/by the Inult 1n leas than a half dOZen Years .f‘

1t was left 1n the 1cea He (1921 240) also says that.r
hne,s of the shlp and/or 1ts cache travelled as far south asihdi
‘.ronatlon Gulf and east towards Klng Wllllam Island“'/l -
Jf;Exotnc goods were collected OVer the next 20 or: 30 years by
>{"certa1n famllles maklng the ]ourney one year and other h

g famllles another year (Stefansson 1921 241) The last tr1p

wllra%QJMerey—aayviorﬁthe"purposeswoilcollectlnglsoityood and_



“.i,2w1ll be cons1dered in: Chapter Seven. ;'l;rg.

19 -

N
v

~iron occurred sometlme around 1895 (Stefansson 1914 17).
In 1914 Stefansson travelled on Banks Island He did
ERRAIN . \
'not encounter any Inuit, but d1d dlscover numerous\

archaeologlcal s1tes contalnlng muskox bones and shaX1ngs of

“”'Investlgator wood He concluded that fam111es maklng the

overland Jour\ y “to. Mercy Bay durlng the summer had

sub51sted on mu koxen, because these anlmals had been more
'abundant than car:bou and alSo much ea51er to klll

'Concernlng muskox hunting strategy, Stefansson (1921°241)
“wrote: e
The Esklmo method Qf hunt1ng is to 51ck a few dogs
‘at -the herd, which hen forms a. defensive ‘circle,
© the large anlmals on\ the outside and ‘the calves and .
~ weaker ones ‘in-the center. This defense does: well" -
' agdinst the /dogs as i would against a 31m1lar
- attack of wolves, .but %s of no avail against the
Eskimos, who lash their huntlng knives to 'their -
" walking sticks,; convertipg them into lances. and go
. ~up ‘and stab the .entire herd.-Or .they-may. use  their =
- bows and copper p01nted akrows. w1th ‘equal effect."“ "

Stefansson (1921 241) cor lated the former‘summer,

abundance of people .on Banks Isl nd WIth the contemporary xlj
’h.iabsence of mUSkoxen on the 1sland ‘nd concluded that the
Hd”Copper Inu1t had hunted the anlmals_to extlnctlon. "We now
know that the glv1ng out of the 1ron.fn Mercy Bay must have L
g been about c01nc1dent W1th the1r (musk'oxen) extlnctlon ‘
Ev1dence to support hlS hypothe51s con51 ted of the numerous
muskox bones whlch he found 1n Banks Isla d archaeolpgrcal
“;51tes, and the story whlch Pam1ung1ttok tol h1m that people.,

t had starved to death Stefansson’s extlnctlo, hypothe51s'5y

e e e s




"fjwrote.

Coppervlnuit seasonal round_

AcCordingfto'Jenness (1922:13), who lived‘with-ai

.Coronat1on Gulf famlly and accompanled them on the1r

seasonal round the Copper Inuit partttloned the year 1nto
P . .
five seasons .winter (November to the end' of February) SR,

-

early spring (March to mid or late Aprll) sprlng proper

‘:(the end of Aprll to the beglnnlng of July or -whenever the

5. ground\wis bare of Snow), summer (July to early September)~

'fand fall\(the mlddle of September to m1d November)

Early sprlng was the ‘season. when people moved from snow

w

“houses 1nto‘skan tents (Jenness 1922,77,78) These tents

- were‘relatively‘large'(4;6:x.3.3'z‘2ll m high) and quite

‘heavy-(approximately_32 kg)r Sealing was still the mainf
,,lsub51stence act1v1ty, buthsettlements weretshortjlived and>

: rarely lasted longer than two or three weeks._

The t1me when people left the sea 1ce varled but ]

g departure frequently occurred in May (Jenness 1922 121) The

same pattern was - observed bx Stefansson Jenness noted that

some - famllles moved 1nland 1mmed1ately, wh1le others"

ﬂremalned on the coast for several weeks He (1922 122).‘A

. “' LR . - -,

'Often, ‘tribes. partxally break up as soon as thezr

" blubber -caches are made, though the full disbandment.

does not take place till. early. summer. ‘Many fam111es

' -even break. off while the main body is still sealing.

“‘on the ice, as there are many- different hunting and

. fishing. grounds, and every man is. free to choose hlS
.fﬁown. T SR S
Before famllles set off 1nto the 1nter10r w1th thEII

y).

l1ghter and smaller summer tents,_caches contalnlng blubber,

SR

P
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- winter clothing, and gear were deposited on the coast'
'(denneSS 1922 121). Thus, the sprlng cachlng 51tes often
funct1oned as fall assembllng places |
' Famlly groups spent July flshlng on southwest V1ctor1a
’rIsland Groups occa51onally joined for’ a- few days and then’
- went off on thelr separate ways agaln. Jenness ' .
“i(1922 122—123) suggests that the fragmentatlon of groups was .
Adue to the lack of blg flSh runs 1n the area. However |
‘aggregates of from 51x to twelve famllles sometlmes remalned

together organ121ng carlbou drlves in valleys where anlmals
-were part1cularly abundant (Jenness 1922 124) |

Dependlng on huntlng success, late summer was a perlod.
"ﬂof feast or fam1ne. The Copper Inu1t greatly dlver51f1ed
‘Vthelr sub51stence base. Jenness (1922 124) stated that.’"No‘
fowl of the a1r,'no creature of the land no flSh in the
'_water is too great or too small to attract thelr notice at
,thls tlme | |
Meat and flsh weﬁe cached durlng the summer for

-consumptlon 1n November, befbre the seallng season (Jennessi'
1922:102) . M1grat1on back to” the coast usually occurred
gafter the flrst snowfall sometxme 1n September. Famllles
reassembled at thelr sprlng cache 51tes to collect w1nter
“clothlng and gear, and to prepare for w1nter seallng,vwhlch"f
' mlght not get underway untll December.:fidlA | |
': Normally the dlfferent groups remaln in thelr :

~ various: assembllng places untll it 1s time to move-'

" out .on the ice and begin sealing, They . live during
“‘ ‘this tran51tlon perlod on the dried fish and carlboubi“-

meat they have stored away: during the summer, and . .
‘the -frozen meat and fish kept from the fall (Jenness
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)

1922’111)

W1nter and-early sprlng were- spent seallng and polar © o,
bear huntlng out on’ the sea ice. These act1v1t1es required. a
'communal effort (Damas 1969 1972) Iq addition; the w1nter

H <
season was a period of 1ntense social 1ntercourse among

fam111es assembled out on the 1ce. Consequently, 1t .can be -

ant1c1pated from ev1dence presented in the accounts of both
tefansson and Jenness that Copper Inuit fam111es scheduled f

trips to Mercy Bay.at any time except the seallng season.'

This: would 1nclude the months of May through m1d November

f(sprlng proper through fall)

Food resource select1on-

Carlbou were the preferred summer food of the. Copperh
| Inu1t and thelr sk1ns were essentlal for the manufacture of"
wlnter clothlng Muskoxen, the only other large terrestrlal
'bmammal avallable in summer, were 1nfrequently taken. ThlS.
may have been due to thelr relatlve scarc1ty on southeastern
,Vlctorla Island when Jenness made hlS observatlons.,Muskox
:horns werefvalued as a raw materlal but thelr sklns were,’
.cons1dered too heavy for clothlng, although they were used.f;*
'f»as sleepang robes.gp- “' _ ‘ ‘A‘

lee Stefansson,‘Jenness (l9éé'1505‘noted thatrmuskoxeﬁ?
were ea51ly hunted and that they could even be drlven r1ght

14

v-1nto camp before the entlre herd was dlspatched Such a

'_procurement strategy obv1ously reduced transportat1on

effort and ellmxnated dec151ons concernlng what carcass EERE



parts to abandon or remove.from the klll 51te.

Carlbou hunt1ng 1nvolved stalklng by 1nd1v1dual hunters
and organlz1ng communal drlves by several famllles (Jennessd~
f1922) Although the anlmals were cOmmon ‘on V1ctor1a Island
they were usually found 51ngiy or in small groups. Durlng
carlbou mlgratlons to and from the malnland across

Coronatlon Gulf in the fall and sprlng, larger k1lls were

,posslble\(Jenness 1922),‘

-Carlbou utlllzat1on

Nelther Stefansson nor Jenness w1tnessed the dlspatch

"and butchery of a- muskox carcass.»However, Jenness d1d

i \
prov1de several descrlptlons concernlng the preparatlon and

futlllzatlon of carlbou carcasses. “He (1922 102 103) wrote"

fcuttlng up a car13ﬁu ‘the Esklmo is” careful to L
lserve every particdie of fat, even around the -
Jestines ....As a rule the first parts of. a
fibou that are cooked, besides the tongue’ and the
art.are the fore- and hind quarters, the. bones of
hich contaln the - ‘much pr1zed marrow....After these
K.rts come the ribs and the sternum, which'are dften-
Fcoated with a layer of fat; the r1bs are sometimes :.‘J,'
 cracked between the teeth in order to extract .the®

( tiny. quant1ty of ‘marrow they contain. Last of all ﬁ\\

jflnto four pieces,. flrst down and. then across,’ before ST
" ‘being put into the pot and the brains as well as’ o

I’ the marrow of the Jaw bones, are carefully plcked

‘v’out and cleaned : : 3 g ‘

_r(jenness 1922 103) Bones were prepare} for marrow

;extractlon by remov1ng meat and 51new.‘An artlcular end was j

.'i /.'..

'cracked off w1th a hammerstone, and then a sharper edged

R

| come\the chine,. the .neck and head; the last is splltl‘f;_;'ﬁ

Marrow from carlbou leg bones was con51dered a dellcacy;7~v

fstone vas employed to spllt the bone longrtud1nally Marrow fgf7“

s
3 ’ S e I




bones were cached alonngith the meat during the,summerr';
’ Jenness (1922 126) stated

1 have seen .a man take a bone from a rotten carlbou

- meat cached more than a year before, crack 1t and
eat the marrow w1th apparent rellsh

' Meat was drled weather condltlons perm1tt1ng The -

drylng ‘rack’ was. constructed by plac1ng a pole or bosrd ,

F
: between two plllars of plled stones (Jenness 1922: 103). Thln

strlps of sllced meat were 1ald over: the pole Flsh we e'
' dr1ed 1n the same manner ‘Not all of the carlbou meat
con51dered of equal drylng su1tab111ty In the sprlng, thoseg
parts most 11ke1y to be consumed rather than dr1ed 1nciuded'
the head, chlne, shoulders and thlghs (Jenness 1922 101)

q The Copper Inu1t also made bone grease wh1ch Jenness L

(1922 103) says wa;,
‘ l..esteemed more- hlghly perhaps than any other food
. the-natives possess....Sometlmes the Eskinmos - o
preserve all the bones that have contained marrow -
~© the vertebrae, ribs; leg and feet bones - pound- ‘them -
- 'into fragments and boil them slowly over ‘an open- -
. fire.: The -fat: that separates-out on the surface is .
:“sk1mmed off with a ‘ladle of musk-ox horn and poured ;*“
~,~1nto some conyenlent receptacle... R ; :

~

Stefansson also 1nferred that muskox bones had beeng;VJ

processed for marrow and greaSe on Banks Island In some_ofgpf

the archaeologlcal 51tes whlch he v1s1ted he (1921 257)'ﬁﬁ;ff‘~”

o

. found that'5~ra?gv;f ;Fq~fhf»3/[

...the bones have been broken for marrow and many of"_ S
.. 'them gnawed by dogs, and sometlmes there is evidence . -
" .that "the  bones were. pounded up -ahd- b01led to secure
j ;the last b1t of fat from- them,.,“ .




I Comparlson thh Nunam1ut carlbou uSe ,‘Q”ﬁ_"7}~;{f\

The most 1mportant terrestr1al WIld food 1n the

, contemporary Nunamlut dlet 1s carlbou (Blnford 1978) Many

- dec151ons are ;nvolved in’ determ1n1ng how a car1bou carcass

is used They are 51gn1f1cantly 1nfluenced by knowledge

~'concern1ng the quantlty and quallty of meat marrow and bone

‘;grease present in ‘each part of the anlmal Blnford (1978)

R A ‘j .

= .
onstructs food ut111ty 1nd1ces to measure var1at10n 1n the

'“parts. He 1ncorporates these 1nd1ces 1nto models to predlct

J

wdifferent Nunamlut sub51stence act1v1t1es.

Hlstor1cal data concern1ng Copper Inu1t use of carlbou

o are meager. However,_they suggest that foodstuffs samllar to

'-,those obtalned by the Nunamlut from carlbou were extracted
”‘*ghfrom daspatched anlmals. Meat was removed from carcasses and

'Fﬁprepared for varlous uses (eg 1mmed1ate or deferred

'7t”_consumptlon) -and 1t was. also reported that both marrow and

"u*grease were extracted from carlbou bonesﬁ A Blnfordlan ulfﬂ;ﬁﬁp

i‘occurred rarely in the sxtes 1nvestlgated 1n thlS study."lq
”ﬂThey compose less than 1% of the osteolog1cal assemblages

Eftemam;nedt,“__--~

.?['zooarchaeologlcal ana1y51s of Copper Inu1t 51tes contalnlng

carlbou remalns would prove 1nterest1ng for determlnlng

";whether or not these anlmals were utllxzed 1n ways s1m11ar

f’to those employed by the Nunamlut* However, carlbou bones

.aamount of foodstuffs ava1lable from carlbou and sheep body W*-vd

]how carcass parts are Varlously used in the context of ,':f”f;ff

\‘_.'f
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Muskoxen were the targets of food procurement
activities on northern Banks Island dur*ng the 19th century
Thelr carcasses would have Prov1ded the same klnds of
fo dstuffs (meat marrow and grease) as did Carlbou-
carcasses Utlllzatlon of muskoxen for sub51stence purposes
by h1stor1c Copper Inu1t is poorly documented however,

B1nford S zooarchaeologlcal approach prov1des a method for

-1nvest1gat1ng 1t. In Order to: evaluate how theSe anlmals"

| <>!

were procured and used 1nformatlon about musk0x blology and]‘

fbehaV1or are presented in the next chapter. -

d‘»



¢

[11. Muskox Biology and Behavior Relevant to Human.

Exploitation

;ntroduction '

The information presented on muskoxen'was selected for

its potential predictivelvalue for.understanding'how,people

utlllzed animal resources. Frequently in zooarchaeological

studles all that appears is an inventory of biological and

behav1oral genera11t1es concerning identified wild food

’

0
-archaeologlcal daga avallable for study. Therefore, muskoxen

spec1es.,Explanat10ns concerning why such 1nformatlon is
included are rarely addressed, although there is an implicit
assumption that the‘reader will be better informed from the
data about man and animal interactions. o

| It is advocated here that 1nclu51on of species
bﬁological and behav1oral information is dependent on. both

the anthropologlcal quest1ons under examination, and the

'blologlcal rnformatlon Wthh can be used to construct food

1nadequate for explalnlng human behav1or, 50 1s the‘ average

utility 1nd1ces is preSented (see- Chapter Four). Other data‘’
(both blologlcal and behav1ora1) whlch are required for'

examlnlng the hypothe51s that Copper Inu1t extlrpated

: muskoxen on Banks Island are also 1ncluded

~An equally 1mportant issue’ concerns how w1ld11fe data

should be presented Just as the "normatlve approach" is

f.anlmal" descrlptlon for- understandlng how people 1nteracted

o

¢ . . . T ,
. ) - . X
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with individuals of a particular food species. Therefore,
varlatlons in both physical characterlstlcs and behav1or of
muskoxen are provided.

In addition, relevant wildlife information should be
collected on animal populations living invcommunities
thought to resemble those near the'site during'its
occupatlon,(see.Smith 1975). When this.is not feasible,
blologlcal and behavioral data on anlmals living in
env1ronments unllke those inferred for the archaeologlcal
sites needs to be evaluated for d1fference that mlght be
significant. |

Fortunately, Banks Island has expefienced very little
' environmental change in the last century. Recent:human.,
activity on its northern portion’has_heen limited to the
Copper_Inuit occupation dur{ng‘the latter half of,the 19th
century, and to energy resources.exploration duringgthe’
19705 (see for example, Carruthers 1976). Unlike the |
ma30r1ty of mid- lat1tud1nal env1ronments northern'Banhs
Island is essentlally prlstlne. It is one of\thesfew'regions
where western technology has had llttle or no 1mpact on
plant and animal communltles. Therefore, contemporary muskox
dlStrlbUthﬂ, abundance and behav1or is- probably qu1te
erTIZ?TEQ that when. Victoria Island Copper Inult initiated

- forays to thngnvestlgator and/or its cache 1n Mercy Bay rn‘

-

fact Wllklnson and Shank (1975 111) conclude from thelr

research that'~- C ~

1

...north central Banks Island is’ today- comparable
from the vqewp01nt of Humans exp101t1ng it, to what

By 5
e re
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it was when it was be1ng used by the preh1stor1c e
Inuit over the past three millennia.

" In the sections,on'muskox biology and behavior_whichi
foLlov, the focus will.be,on‘Banks Island animals. The
literature onlthis‘population is not.extensiVe;‘and is
supplemented wlth informatiOn.oollected onvmuskoxen
elsewhere. The wildlife data are used‘ln_conjpnétion wlth;.‘
- archaeologicalxand ethnographioallmaterial to examine |
>several.general.topic5‘in Chapters Six and Seven} includlng:.
1)’food,utili2atlon by‘ocoupants of each site,’Z).anlmal\ -
harvesting choices and- procurement strategies[:and-3) impact

of hunting on muskox populations.l

Physical characteristics A

Biological affinities |
Muskoxen belong to the jamily Bovfdae (for detailed L
~taxonomic'discdssion see Allen 1913-'Hone l934 Tener lQEé).

They are close relatlves of sheep and’ goats based upon |
“serologlcal ev1dence orov1ded by Moody (1958) Urquhart
(1982 3) states that muskoxen are most closely related to- -
‘goats.but does'not provrde-support for his assertlon, » |
| Anlmal welght \

A _Few . welghts have been obtalned from wxld‘muskoxen: In
fact very litle data on the dlstrlbut1on “of muscle/and fat .
L or even - anlmal growth are: avallable. However, an on- golng

program to collect blolog1cal 1nformat10n from captlve Banks

Island muskox calves is underway at the Western College of

: . s
' . - ] ' - . .
. ! ) - . ‘ 4
. . . 4 :
N N '
o -1 . . ;
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Veterinary‘Medicine in Saskatoon,lSaskatchewan, Canada
- (Anonymous 1982: 14 and p. Flood, pers. 'comm;-1982). A
llterature summary of wild animal- welghts is presented in
Table 3.1. The average we1ght of an adult male is about 290
kg (640 ‘1b). However,rlt ‘'should be noted that weights for
| what are labelled adult" males vary from approx1mately 191 to-
409 kg. There are few comparable data on w1ld adult
females | |

Welghts have been taken from both wild males and
'females whlch were 10, 1(, 22 and 36 months old Females
*.less than 24 months we1gh about 95% that of thelr male'
."contemporarles However, by the time the anlmals are .three:
”years old males may welgh about 10% more than females ',,"
anlklnSOﬂ (1973) concluded that an adult cov . we1ghs about’

2/3 of an adult bull, Therefore, the average welght of an

‘n~adult cow would be around 194 kg (427 lb)

Seasonal fluctuatlon in adult animal welght.occurs 1n'
response to 1) nutrltlon,.z) env1ronmental stress and 3).
reproductlve condltlon (Hubert 1974 60) Bulls are heav1est -
'before ‘the -onset of the rut but may lose up to 5% of' thelr
.;.body w21ght 1n August and September. Both males and females '
"i‘experlence a p051t1ve we1ght change durlng early wlnter,‘and‘
a negat1ve welght change in late W1nter perhaps 1n response'
;to food avallablllty (Hubert 1974 74) Cows ga1n welght |

'.durlng the breed1ng season, whereas pregnant and lactatlng

females lose welght in the sprlng (Hubert 1974 74)
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P Some of: the welghts l1sted in Table 3. 1nd1cate that
we1ght varlatlon aﬂy exrst among reglonal populatlons
. Anlmals on Banks Island appear to be heav1er than those on

hNunlvak Island Alaska. ThlS may indlcate a nutrltlonal

dlfference, 51nce prov151oned muskoxen ralsed on h1gh plane-"

‘nutr1tlon are . more than 50% heav1er than are w1ld muskoxen
z(Tener 1965:53).
| Only a 51ngle record ex1sts Ain the l1terature on
Twelghts for a plece butchered muskox (Hanbury 1904 13) The
'anlmal an adult male, was kllled .on the Barrengrounds 1n.
lthe early fall when 1ts welght would have been low relatlve‘,
| to summer and early w1nter Anatomlcal part welghts and |
N gross welght for thls bull are lrsted 1n Table 3.2. The.l
g'welght total of 262 6 kg may be under representatlve 51nce&
| organ Wélghts, such as that for the kldneys, are not llsted}
by Hanbury In addltlon, Hanbury estlmated blood welght and
| it may be. too low for an ahlmal that large. However, thlS B
-,we1ght for an. adult male is certalnly w1th1n the range of \

/

’ ‘adult welghts llsted in. Table 3

’ 'Herd'charaCteristiCS'f;

Seasonal varlatlon P ﬂj‘.z ' f. . .."f,) R

The soc1al structure of muskoxen herds 1s best

S descrxbed as very open (Gray 1973 173) Her& 51ze and

. : b .
’comp051tlon are dlfferent throughout the year and can change

d~:‘dally,~as well as seasonally. Herd 51ze ranges from 2. to

. over 100 1nd1v1duals, and the largest herds USUally occur 1n




Gross

;’_"Tablei3,2

S ce N
‘Weight ‘'of Muskox Body Parts

© 33

[

~©  Anatomical

Part

.1 shoulder
1 shoulder

“ 1 hind leg

'}.hindjleg

" entrails

.-paunch (fu
- liver-
"heart and-

biéodi_

. head anaiﬁ

brisket

ribs

ribs anéd part of back

Tump’

hide

_.extras

with’

1Viph

with

with

1)

foreleg gnd_hodf o
'foréieg‘and hoo£
shénk'ané”hoof

shank ahd,ﬁopr

lhngs‘ 

eék

“off piece of .be'llyiﬁa:’p[ o

34,0

Total
1. Weight data from Hanbury -(1904:13).
L
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'wlnter “Pener (1965-86) givesia mean winter herd'slzefof
y19 7 muskoxen for the Canadian. Arctic. Gray (1973:39)
observed w1nter herds on Bathurst Island ranglng from five
“to more than f1fteen 1nd1v1duals. ‘There 1s no comparable
llterature for Banks Island wlnter herd 51ze.

Mlller et al. (1977 28) suggest that larger w1nt§r
groups represent the coalescence of several summer herds.
This happens because smaller _.summer- groups tend to
' congregate on restrlcted but more productlve sedge meadovs

&
w1nter for mutual defense-(Tener 1965:87) ..

Winter herds fragment in spring, and Urquhart (1973:59)
reports that this ‘event. c01nc1des w1th the per1od of most
exten31ve movements of the Banks Island muskoxen during the
year. He does not dlSCUSS how great the movements are,
‘however. wllklnson and Shank (1974) show that the dally

" summer movements of northern Banks Island an1mals are

: f11m1ted to short forays between feedlng areas. Herds were
h -

SOmetlmes re51ghted in the same area after several days.

on Bathurst Island, an intensive study of muskoxen o

'movements was 1n1t1ated by Gray (1979) He found that~
fmovements were slow, and that an1mals did. not cover. large
dlstances whlle feedlng Anlmals 51ghted at least three En
,-t1mes over a- four ‘year- perlod traveled a mean m1n1mum
dlstance of 82 km from—thelr orlglnal 51ght1ng locatlon. The

7greatest stra1ght l1ne dlstance recorded however,vwas 42

km. These data suggest that muskoxen are relatlvely

in'winter..Animals may also group in bigger herds'durlng the-
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sedentary when compared with other ungulates, such as

°
L

Caribou
An1mals drsperse somewhat after calv1ng to take
advantage of greater food abundance In June 1970, -Kevan'
(1974: 63) counted 26 herds with calves ononorthern Banks
-Island. Herd size varled from 3 to 60 anlmals Wlth an
aVerage of 15.3. The h1gh average herd s1zL was ‘in part duev
to-a larga calf crop Kevan (1974 63) reported that herds
w1thout calves averaged 4, 5 muskoxen but varled from 3 to 6,
and that solltary or palred anlmals accounted for 8 6% of
the June populatlon ' | | R ,“‘- o o ;v'

¢

- Numbers of anlmals seenlby the author (June 25 - July
v13) around one of the archaeolog1ca1 sites (Kuptana or -
PjRa 18) and whlle an §urvey along the northeast Banks
coast between the Haogak 51te and Johnson Po1nt (July 16'-.
‘August 4) in 1982, are presented in - Tables 3.3 and 3.4.
' Observatlons were: made over a three week perlod 4n each
area. Table 3 3 shows that herds w1th calves around the
Aﬂ;Kuptana Slte ranged from 3 to 34, anlmals The average herd
size was 14 4 muskoxen. Only two herds wlthout calves vere
:seen, ore with four and the other w1th elght 1nd1v1duals
The proport1on of solltary anlmals as a percentage of - total ’
anlmals observed was -14.4 percent ThlS f1gure 1s much . |
hlgher than that c1ted by Kevan. One explanatlon may be that
~fsol1tary an1mals wander over a larger area than herds =

,Therefore, they would be counted more often from a flxed

‘observatlonal p01nt.
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Herds w1th calves seen.on the coastal survey were

.smaller, and there were no. solltary anlmals. They contalned o ’__:f

7 to 12 muskoxen w1th an average of 105ﬂ Elght herds |
.»w1thoﬁt¥calves were ‘seenm, ranglng "in. 51ze from 3 to 11‘
'anlmals‘and 1nclud1ng s1ngle sex groups. Average herd sdzerd
; was.' 7. 3 1nd1v1duals leferences in’ herd s1ze and |
'hcomp051tlon between the coast and 1nter10r are posslblyA
related to var1at1on in- forage quallty and avallablllty
: solltary or palred an1mals become common durlng the ﬂxi;;ff

) summer. Wlth very few except1ons, they are males..Why

certa1n 1ndlvrduals take up‘a solitary exrstence 1s unclear.vﬁf-jS

4 ¢

Tener (1965 28) belleved that 1t resulted from r1valry when

v

; Lo one bull lost to another for pOSSessron of a herd He also T"“

'_suggested that far ranglng bulls mlght precede the :A':Lﬂ g(‘if‘°'J

= *colonlzatlon of a new reglon (Tener 1965 89) DOmlnant bulls

~ .-
~0 e

.'ipart1c1pate most but not exclusively in defense agalnst

“';5predators, prevent other sexually mature bulls £rom- mat1ng

M

”»’WIQb cows, and spend a great deal of t1me in act1ve i_ e

1

courtshlp (Gray 1979 43). Sohltary bulls can become dom1nant

-

an1mals ‘and, therefore, thelrxlmportance to the muskoxen E

v

~J,vlpopulatron may be s1gn1f1cant (Gray 1979 44) "‘v}ff;pf”;?“

Muskox herds begln to aggregate after the breedlngk

season 1n August and September (Tener 1965 89) The larger

fifall and w1nter grouagxhave a sex ratlo approaching 1 1

\"Thls 1s rn contrast w1th the summer when males may leave the

' herd or when,small herds of same sex anlmals occur.-;t

- . R T . L . L . Ty
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Age structure

No rellable data ex;lt on the age comp051tlon of muskoxf'u

'herds Juvenlle anlmals are dlfﬁlcult to age unless examlned”ffg”'?

iclosely Aerlal census technl‘ues generally do not permlt

‘‘‘‘‘

vafspeC1f1c age groups

Parker et al (1975 5) examlned 23 muskox carcasses on 3}07

"vBathurst Island and 26 carcasses “on Melv1lle Island The

S anlmals had d1ed of starvatlon durlng the severe wlnter of

:1973 74 Both death populatlons contalned a h1gh percentage e

’;gfof yearllngs (26. 9% on. Bathurst Island and 30. 7% on’ Melv1lle“"

':Island) The percentage of Juvenlles (an1mals three yearS'!f?f{
'rhold or less) ;n the Bathurst Island dea@h assemblage was

;26 9% .whereas 1t was 53. 7% on Melv1lle Island Nelther

"“;9populatlon contaxned 1ndIV1duaIs between the ages of fbuf

“fand elght Years Qld Adults Of n1ne years and older °°mpqsedfl~‘

"”169 2% of the Bathust Island death populatlon and 45 8% of
"3ithe Melv1lle 1sland group, R N S

Parker et al (1975 9) po1nt out that malnutr1t1on

”fhfusually affects young and old members of a populatlon most

‘fseverely Thelr data’on muskox de§!h populat1ons certa1nly

supports thls conclu51on It also suggests that several

l e

'~f,severe w1nters could re3ult 1n a very lo%a?ercentage of

"l

“r3uven11e anlmals surv1v1ng 1n a populatlon Calf productlon,

hj‘followlng severe w1nters could also be low (see below)

“n; further acCentuat1ng the adult COmponent of the muskox‘,ﬂlf}lfffg"

fipopulat1on *};{?wgf?;‘f*ﬂff;f}fffif”f[i}ei}ﬁ}ffoa?ﬁf;wg}‘if!*'"



Distribution

Kevan (1974 259) concluded that muskoxen were ’
restricted to the eas;ern portlon of Banks Island‘ However
Urquhart~(1982:19) shows that . they are dlspersed~over most
of the island but are not'evenly distributed;'The_Thomsenh -
and Parker River areas‘are reported to.have the'highestr7.‘ |
densities north of 73 degrees where muskoxen occur’ year
round (Urquhart 1973 58) Anlmal den51ty estlmates vary trom
18 to 213 \ndrv1duals per 100 square kllometers in these
areas (Vincent and Gunn 1981: 176)

Food avallablllty is an 1mportant reason why muskoxen N
are found year round in the Thomsen and Parker Rlver e
drainages. Both reglons contaln me51c and hydrlc meadowsf
with grasses and lush sedges that~areepreferred‘summer food‘l-
(Wilkinson and Shank 1974:92). Sedges;are.aisofawprimarw}.?'
winter food. for muskoxen unless excessiwedsnow'cower:forces ‘E
animals to feed on wiliows,‘grasses and herbs found ;ﬁ |
snow-free areas (Parker’1978-5' Urquhart‘LQBQ}B)f’ﬂear round
food avallablllty in these northern dralnages is~arsb'j
indicated by the observatlon that there 1s no 51gn1f1cant
difference in the dlStflbUthﬂ of mUSkOXen between the if{»fflv'”

caIV1ng and rutting seasons (Urquhart,1973:9)f

vyt L -

Muskox productivity

Calf productlon
Most ca1v1ng occurs 1n late Aprll and May throughout

the»Canad;an Arotrc (Hubert 1974 49) The llterature
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'..COntains few weights for newborn calves, although a_weighe .

"of 12, kg for a day old female is listed in Table 3.1. The

l'age at which w1ld cows ‘begin. produc1ng offsprlng is strongly-r:

'flnfluenced by thelr nutrltlonal status Tener (1965 82)
'rsuggests an age of four years, however the generally ”
.accepted age for a healthy, wild cov is three years (Gunn

,1982) ThlS age 1s dlfflcult to substantlate from fleld

| ;{observat1onal data ‘Well fed, captlve, muskox cows

"successfully reproduce as young as two to three years UTéner'r
.i1965:82), lendlng .support tp ‘the hypothe31s that nutr1t1onal'
bthtatusis probably ‘the dec151ve factor 1n calv1ng age.A ‘ |
» :Male sexual maturlty seems to depend on nutrltlonal
 >COnd1t10n as well Tener (1965'82) suggests that wrld
"muskox bulls reach sexual maturlty at six years ‘but. that .
'-:captlve 1nd1v1duals may become sexually act;ve at a much/‘

-younger age. However, age of sexual matur1ty and breed1ng

~age for male muskoxen do not neceSsarlly c01nc1de. Soc1al -

_factors related to dominance hlerarchy in herd structure are o

_\,,

)

' :1mportant qua11f1cat1ons.
Calv1ng frequency, and the occurrence of tw1nn1ng are -

also 1nfluenced by anlmal nutr1t10nal status. Tener _Ai

-J-i(1965°82)‘states that calves are usually produced every

. J:Asecond year. However, more recent data demonstrate that.

| ;‘{‘calves may be produced yearly 1f cows are in good cond1t1on

"Z(Gunn 1982) In 1973 W1lk1nson and Shank (19741 280)

ﬂfobserved cows w1th both calves and yearllngs on northern

A

?Banks Island ThlS demonstrated to them that .some anlmals
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)

were’ produc1ng offsprlng every year. Similar obServations.

'were ‘made by this writer on northern Banks Island durlng the

‘summer of 1982 In add1t10n two calves were observed in-
»:close prox1m1ty ‘to a s1ngle female on two separate
.occasions When frlghtened by the writer's presence, both
_icalves 1mmed1ately sought the company of the same female
‘Twlnnlng is suggested by these observatlons, although the’_
‘ip0551b111ty of orphaned calves attachlng themselves to cows
already w1th a calf cannot be d1smﬁssed
StatlStICS on muskox calt product1on 1n the Canadlan
Arctlc 1slands indicate a great amount of spat1a1 -and
temporal var1at1on. The hlghest muskox calf crop (the
' proportlon of calves to total. populatlon) ever documented
“was 31.9% on Banks Island in 1971 (Urquhart 1973:60).
northern Banks Island, the calf crop averaged_21% 1n 1973
(W1lk1nson and Shank 1974:276- 278) ‘Reasons for annual
»var1at1on may include: sampling.error, nutrltlonal condition
of cows, -and predation (Tener 1965 78)
Calf productlon for the- perlod 1970-1973 on northern
nBanks Island was greater than twlce the average (10, 5%) for

elsewhere in the Arctlc (Wilklnson and Shank 1974:276).'The

proportlon of calves to adults is relateéd to- the qual;ty andl

quantity of forage avallable to muskoxen in that reglon One

hundred and thlrty two dlfferent anlmals were observed
within a 3 km rad1us of the Kuptana 51te 1n the summer of
1982 (Table 3.3)..The number of calves as-a percentage of

all animals seen (anlmals in herds,,as well as solltary

ST TPARIER

AG St AL rad Ao AR
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bulls) was 12. 9% A total of 86 muskoxen, all in herds;‘were
? counted on the 1982 coastal survey (Table 3.4). The
‘fpercentage of calves 1n thlS sample was 10.5%.

These flgures are lower than those derlved by Wllkxnson‘
and'Shank in 1973 ‘but are similar to the average reported
forﬁthe'ArctichIslandst-Aside from sampling errOr,rother
‘hexplanatlons for the lower calf productlon 1nclude‘ j)
Qden51tx~dependent factors whlch may have 1nfluenced calf

24

'productlon and 2) the 1981-82- w1nter whlch may have been 50
.severe that neonatal mortallty was hlgh<ahd that females in
.poor, nutrltlonal condltlon_were 1ncapable of carrying
‘fetuses to term 'd'j.. ‘ih . o o :._ L I &\
“More 1mportant than gross productlon is’ calf surulual
aiThls 1s measured by determlnlng the percentage of yearl1ngs
w1th1n the muskox populatlon and comparlng 1t with the calf :
Jcrop Urquhart (1973 60) notes that 71.8% of the 1970
,northern Banks Island dalf .CIop- surv1ved 1nto 1971, and that
'approxlmately 43 6% of the 1971 calf crop survzved to July
-1‘1972 Wllklnson and Shank (1974 279) c1te a flgure of 9% for‘
" the proportlon of - yearllngs to all other anlmals on. thei' ‘
~ northern part of the 1sland in 1973 They admlttedly had
dlfflculty dlfferentlatlng yearllngs from two— and '

;three year olds, and 5uggested that calf surv1val probably

‘exceeded 50%".t : ' “"_A S

Mortallty factors . ’
’, Accordlng to Hubert (1974 98) Truelove Lowland -

'muskOXen only harvest a- :Lall proportlon of the total

e
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,standlng crob he argues that natural regulatlng factore
'malntaln the w1ld muskox populatlon below the sustained
; y1eld of ‘its good supply. Wilkinson and Shank (1974 236- 237)
"also concluded that muskoxen on northern Banks Island were
'well W1th1n the carry1ng capac1ty of their summer range, at
least in 1973 | |
However, thlS does not mean that den51ty dependent
;factors are not playlng a role in muskox mortallty Combat
between’ bulls for access to females dur1ng ‘the mating season.
'may be a 51gn1f1cant source of male mortal1ty when an1mal
: den51t1es are. relatlvely h1gh Twelve muskox carcasses were‘
observed on northern Banks Island in 1973 (Wllklnson and
Shank 974 165- 167) Death. occurred sometlme 1n late w1nter
for six of them ‘Another six, whlch were males, were found
recently dead in August. Death was attrrbuted to combat as.
ev1denced by gore wouods, severe contu51ons, and blood 1n."
mouths and noses._ R B i "‘:‘; Xj,
High muskox den51t1es occur on Balley Penlnsula, : \,. J

’Melﬂglle Island, N. w T. A total of 85 recent mUSkox '

'carcasses were observed there in August 1983 and over 75,-

_of them were adult males (A Gunn, pers. comm. 1983) The

""proport1onally large number of males may have dledhas a. :;yb
consequence of comb1ned den51ty dependent and. 1ndependent -
factors. These bulls may have begun the wlnter 1n a weakened
'\state follow1ng 1ntense compet1t10n dur1ng the rut If the

' fw1nter was particularly. severe, then they may have ~_'

experlenced depletlon of fat reserves and perlshed
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Den51ty 1ndependent factors are frequently credlted
with respon51b111ty for the abrupt changes recorded in some
muskox populatlons The most 1mportant'agent has probably
been human predatlon (Burch 1974 ). Another cr1t1ca1 ﬁactor\
'1s snow cover. Prolonged deep snow can prevent anlmals from
lobtaining food resulting 1n,starvatlon‘and,subsequent ‘die

off in large numbers ‘This oocurred on. Bathurst Islandland,:,

'.vother Canadlan Arctlc 1slands dur1ng ‘the severe wlnter of

1973-74 (Parker'et al 1975 1-10). In addltlon, heavy snow I

'cover could result in 1nterspec1f1c competltlon between‘

TN

'muskox and .caribou for vegetatlon on exposed slopes and

PR

W1nd—swept ridges (Parker»1978¢5) Although carlbou are
1ub1qu1tous on Banks Island during the W1nter, many of them.]‘
‘mlgrate south and west dur1ng September and October ‘ ‘ |
'(Urquhart 1973 19) A lower wlnter carlbou density in. the
o north would certa1nly lessen any compet1t1on w1th muskoxen
';lfor forage durlng severe w1nter condltlons. o
Acc1dental death and wolf predatlon do not’ appear to
';,affect adult muskox mortallty rates 51gn1f1cantly Wolves‘
’ﬁfhave rarely been observed br1ng1ng down mature muskoxen
»%5uccessfully (for exceptlons, see MacDonald 1968: 19; Gray
"hIQZO) Most often, an1mals flee to the nearest hlgh[ground
'_where adult bulls.keep,the predators at<bay,-wh11e the |
lremalnder of the herd ma1nta1ns a tlght defense posture.f'
jBarrenground grlzzly bears are also known to k111 mtskoxen

.by ambushlng them, but thls 1s probably a rare. phenomenon‘

‘ .(Gunn and Mlller 1982 545 546)
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Food avallablllty and wolf predatlon may 51gn1f1cantly
-affect the surv1val of an1mals 1n thelr flrst year Calf -

'mortalrty due to predatlon may be h1gh in 51tuatlons where

- .buIl muskoxen are not present to defend the young anlmals

- Another reason to explarn the substant1al dlfference between

' ganlmal was 1dent1f1ed in the Haogak Site (PhPo 3) bone

"the number of calves counted one year and the number of

yearllngs s1ghted the next is sampllng error

Lpngevrty'

Few records bear dlrectly on determrnlng how long w11d
muskoxen llve. ‘A recently dead female was found which had
~.been tagged 23 years prevrously (Buckley et al 1954‘456)
._The teeth were Stlll in. relatlvely good cond1t10n suggestlng o
‘ia potentral l1fespan of 25 years. Based on dental arnuli
~counts; | one bull had’ llved n1neteen years before starving to- .
" death on Melv1lle Island 1n the wlnter of 1973 74 (Parker et |
'_-a": 1975 5) U51ng a. 51m11ar aglng tecﬁnlque, an, 11 year old
'sample (Savelle "and Wlll 1982 6) These data 1mply that ‘wild .
jmuskoxen do have a relatlvely long natural llfespan. If so,-'
'rthe number of years that females remaln reprodUCt1ve”may

also be great although there 1s no documentat1on on this

'subject.

%-AbUAdahce' |
; Con51derable amb1gu1ty exrsts 1n the llteratureir
_ concernlng the abundance of muskoxen on Banks Island duringgjt.
'thls century A major problem has been the lack of |

€ =

A
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gcomparable survey technlques and coverage over. the 1sland

.'for the perlod 1911-1982 Most researchers do not accept-
'Vpopulatlon estlmates ‘made before systematlc, aerial surveys

~in the 19705 (wllklnson and Shank 1974: 200) Previous to .
th1s t1me, anlmal slghtlngs were sporadlc and based on foot |
_survey over llmlted portlons :f the 1sland Muskox

populatlon estlmates made durlng this perlod are presented
.1nATab;e 3.5, o

’Urquhart (1973 61) estlmated that there were about

.3 800 muskoxen on Banks Island in May 1972. In less than ten :

-years, an updated estlmate of 19 328 anlmals was presented

2,
ol

in the 11terature (Vlncent and Gunn . 1981 177). 1f these\ Sl e

3 g
.

estlmates are reasonably accurate then an annual growth 'G
rate of between 20 25% occurred between 1972 and 1980. ThlS
ipercentage 1s close to the max1mum rate of populatlon growth
wpostulated for muskoxen (Leslle, in Tener 1965 154)

However, Vlncent and Gunn (1981‘177) p01nt out that L65118 s ;
calculatlons were based upon cows breedlng at three years of

age, - and calv1ng occurrlng every other year. Factors wh1ch

<4

they belleve have contrlbuted to th1s phenomenal growth rate( -

1nc1ude' W) annual calv1ng by cows,v2) a huntlng prohlbltlonﬁ‘

. not llftEd untll 1976 3) a reductlon 1n the Banks Island.

. fwolf populatlon due to a: p01son1ng campalgn in the 19505,'7

and .4) ‘the. relntroductlon of a populatlon 1nto a";‘

'nutrltlonally r1ch env1ronment w1th l1ttle or’ no

£ -

7compet;tlonr
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_,;i’ ] N
Table 3.5

Population Estimates of Banks Island Muskoxen for the

4 ' - Period: 1911-1982
Period - . , ' AJEs;imate ’ ';H,So‘urceY
1911-1946  very few Stefansson (1921)
1958 | - 10¢ Tener (1965%
1959 L 1o | MacPherson (1360)
1961 100+ yont (1961)
1963 o SRR i 150 Harrington g1963)
1967 |  soe - Williams (1967)
1870 Juneé : '»; 1,200—fﬂ800 | | - Kevan (1572)
»T97T Juné - -3f55073,350 (. 7 Urguhart (1972):f
‘f9727May_ | 3,800+ " Urquhart (1973:61)
1979-1980',7;}": 19,328 Vinéent and Gunn
- R . (1981:177)
 f982,'f, : i}  :‘ 9;400' | .. Latour (in Urqﬁhart
- : \ ' S ' - (1982:4) o ’
L Data’befofé 1879 from Urguhert (1973:61). g—
o N
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A hunting ban imposed in, 1917 (Clarke 1940:1ﬁ§pr6bably-
did little to affect the Banks Island muskox population
Muskox skins were no longer considered valuable, and few
sportsmen possessed the resources to visit Banks Island
Even after the modern Inuit population located itself alggg
the western side of the island in the 1920s, people met
subsistence needs with caribou (Usher 1970; Urquhart
1873:16). Arctic fox trapping provided‘the economic mainstay
vfor the community (Usher 1970). It was not until the 1970'5;\,
when Sachs Harbour residents voiced their concerns that the \,
large muskox prulation might be responsible for thebdecline \
rn caribou numbers, that limited huntlng for a commerc1al \
market was considered.nEvenknow, very few an1mals are .\
.actually taken (Anonymous 1982).

As noted'prevlously, there is insufflcient evidence to
evaluate the . role of wolveS'in-reducing the Banks Island
muskoxen populatlon. Muskoxen have behav1oral adaptatlons
which make wolf predat1on dlfflcult o ) : *

The rapid population growth whichvcannet easily be
justified by'annual recruitment rates may be partially due
to anlmal mlgratlon to Banks Island from nearby V1ctor1a
szland (Urquhart 1982 19) . Muskox mlgratlon between arctlc
islands has not recelved adequate study, although there is
‘ev1dence for 1ts occurrence. M1ller et al (1977 39) p01ntf
out that muskoi%n from Melv111e Island must have recolon1zed

Prlnce Patrlck Island since none were observediln‘1961 but

.around IOOleved there in 1973. .

4
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The most recent estimate of the Banks Island muskox
. Y O '
population is 9,400 individuals (Latour,in Urquhart 1982:4).

This represents a 50% reduction in the number of animals

2
t

estimated by Vincent and Gunn only two years before; Severe
climatic conditions over the previous two winters may have
contri@uted to a reduction in the gnimal populationq '3@.
however, thege is no evidence to’support or refute this
claim. Emigration to nearby islands migbt}also have |
occurred, but reasons for such movement are dnknown.'Tbe
March 1979 muskox population survey covered ‘the island:south
of 73 degrees north, and the results of it‘yere‘combined |
with those obtalned from the 1980 survey conducted in the
same month north of 73 degrees latltude. Vincent and Gunn
'(1981-176) argue that large scale movements of muskoxen
;between northern and southern Banks Island d1d not take
place betweer thelr surveys. The large dlfference between

the number of muskoxen‘estlmated'ln 1980 and 1982 remalns to"

be explalned Varlables, such as survey methods and an1mal

s

movements, may have affected populat1on est1mates and they

requ1re further study.

Muskox anti?prédator behaviors ..

Hlstorlcal huntlng accounts

Whlle studles have been conducted to evaluate the
'1mpact of 1ndustr1al act1v1ty on muskox behav1or (forAf,
;. example, Mlller and Gunn 1979)' muskox responses to macbines

J“,(alrcraft Or SNOwW: vehlcles of varlous types) do not prOV1de

PRI



,approprlate analogs for 1nferr1ng how anlmals would have
.reacted to- Inu1t hunters on Bag&s Island
The few descr1pt10ns of Copper Inu1t muskdx?hunting

thave already been ment1oned in Chapter Two. Barrenground

lhtmuskox exp101tat10n by both Dene and Inu1t 1s reported in.

.the late 19th century llterature. A Rew of these hunt”hg
,.accounts are descrlbed here to elabofste on muskox reSponse :
\to predators. ‘ | ‘“ 7 B

Wh1tney et al (1904 34) mention that muskoxen are‘very
dlfflcult to hunt on the Barrengrounds w1thout the use of. l
dogs. Presumably thlS is because the muskoxen spotted human
L predators and. fled well before the hunters got w1th1n |

“shootlng dlstance Russell (1896) who hunted muskoxen north;
. of. Great Slave Lake w1th the Dogrlb reports that the Dene

would not even con51der a muskox hunt w1thout dogs As soon

".as muskoxen were 31ghted the dogs were unleashed Once the'

_herd was overtaken by the canlds the muskoxen formed a_

,i defen51ve c1rcle and were descrlbed as easy prey for the
_ ~] A 5
‘hunters (RusSell 1896 238) I '}"

Schwatka (1883 674 675) hunted w1th the Inuit near:'-
'elHudson Bay in 1879 1880 and reported the follow1ng

‘“The Esklmos with whom I was brought 1nto contact

 never hunt thé musk-oxen .without a plentlful supply -
" of well-trained dogs; -for, w1th their help, the .
_~hunters are almost certain of: secur1ng the whole -

- ~herd, unless. the anlmals ‘are apprised of the :
approach ....When the flying herd hag’been. brought

. to bay in their circle of defence by the dogs, the
qukimo hunters approach within five or six feet and"

SRS . sure "of ‘every shot that is. fired, as a wounded.

a1 is somewhat dangerous, and extremely Ilable

k ampede the-herd. A band of these brutes when - -

:stampeded are much harder to br1ng at bay the"f‘“'-"



.

second time....When’ the circle of cattle is f1rst
approached the hunters take care to dispatch first
the active and aggre551ve bulls....as their members
fall, one at a time, the muskoxen persist in, their
51ngular mode of defence....When but two. are left,
‘these with rumps. together, will continue the unequal
battle; and even the last. "forlorn hope" will back
up aga1nst the.. largest pile of -his dead comrades.¢.. )

Wlldllfe blologlsts tagglng muskoxen in Greenland have ;i_‘

ralso found that huskles are effect1ve in reduc1ng muskox

Nfllght dlstance, and keeplng anlmals herded 1nto defen51ve

format1ons (B. Clausen; pers. comm. 1983). They dlscovered

i -

: that two dogs were 1deal for controlllng herds, but that | \i;,;

more dogs tended to cause confu51on“ among the muskoxen and:

: resulted in greater canlne 1n3ury dUe to gorlng

1982 fleld observatlons
Muskox behav1oral responses to humans vere observed

.

’flrst hand on'many occa51ons durlng the 1982 f1eld season
.around the Kuptana Site.: Anlmals were often encountered at
close- dlstance wh11e on foot surveys or even1ng hlkes. Thlsh
.;was due to the hllly t0pography whlch concealed humans and |

‘f‘anlmals ﬁrom one another untll they were unknowlngly in

",‘close proxlmlty Several descr1pt1ons whlch document

'”varlat1on 1n anlmal behav1ors towards humans are condensed‘”‘

fd-'below from the”\ikfer s fleldnotes‘ .;‘pﬂ

{

Four muskox bulls were 51ghted whzle hlklng to Able

t*J,Creek ‘on’ the mornlng of June 25th They were feed1ng apart

Tfrom one another when flrst seen._Our party of four headed-;gf

\

‘Ctpwards the creek: bank to a. place where we hoped that the

f‘creek was shallow enough to cross. The bulls spotted us and‘}"
‘ f'}-, -_f,;'iy_:4f" |

v , .y . . R
. . st - . 0l . ¥,
B < . . J
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fqu1ck1y grouped close together at the spot where we 1ntended,';_

" to make our cr0551ng Another crew member and I apprOached

the herd to w1th1n 60 m. We waved our hands and shouted
‘hoplng to fr1ghten them from their p051t10n They responded _—
with gland rubblng behaV1or (see Gray 1973: 81) but did—notoj'

',retreat. We left the area, and the muskoxen went back to ‘,3fh
.,_ZHQ o o

>

»ffeedrng

o On June 28th late in the afternogn, four eréw‘mémbéfs.f

- 1nclud1ng myself came upon a. herd of 14 rumlnatlng an1mals.

.“‘Four calves were present The muskoxen qulckly rose to thelr
ffeet and formed a defen51ve c1rcle The group malntalned

‘ ‘thlS posture even after ve . left the area and were more thanf

.
5 km away.l'

A herd of 17 anzmals conta1n1ng only one calf was

. f;spotted about 2 km southwest of the Kuptana srte late in the o

.~“lafternoon ‘of . July 3. One crew'member and myself set out to

"g';census the herd and photograph 1t The-anlmals were EE ;_t7.7_r"

'Z,approached by follow1ng a rldge Wthh concealed us from

l'thelr v1ew._When we came over the r1dge, we were 40 50 m 'gd'

'f»jdlstant from the herd, and above 1t Most of the an1mals,°

. gexcept for two bulls, werg lylng down. The an1mals vere

"“«fstartled by our presence, and quxckly crowded 1nto a llne

";f-jthe rldge (Whlch was the onl_

"faC1ng us once they were on the}r feet Several 1nd1v1duals
/

ngland rubbed After a couple mrnutes,'one bull charged up;

- rftarea) 1n our d1rectlon. The rest oﬁ the herd followed hlS

ﬂlh;V'lead The muskoxen reached the top of the r1dge ]ust as ve.

h1gh ground 1n the surrounding"‘v”



reached the bottom on “the opp051te slde. We contlnued back
to the site, and the anlmals followed and watched us as they
walked along a rldge parallel1ng our course After Several
m1nutes, they dlsappeared £rom V1ew. ’ L

Ve
Lastly, a herd of muskoxen was 51ghted about 2 km west

of the Kuptana 51te basecamp on/the evenlng of July 6th One,h1

l_other 1nd1v1dual and myself Wéht to census them The herd

'con51sted of n1ne an1mals ln;ludlng one calf 'Two bulls were
engaged 1n "head buttlng (see Gray 1973 79) _and dld not
'notlce our approach After we were spottbd by the anlmals ‘

some 60 meters away, the entlre herd fled at a full gallop

and contlnued that pace for at least 2 km.i”

These observatlons show a much wlder range of muskoxr,WL

':responses to a predator than are 1nd1cated by hlstorlcal

accounts. They also demonstrate that in, varlable tOpqgraphlc

51tuat1ons it 1s p0551ble to/é’p?bach a muskox herd qu1telgfr

idclosely before being seen by the anlmals..Dogs may be
iprlmarlly useful for narrow1ng the range of behav1oral
responses el1c1ted from muskoxen when confronted by‘a
'potential predator. Th1s would certa1nly fac111tate the k“

i predlctablllty»and therefore, the outCOme bf ‘the. hunt. ‘

.
P d

',Summary : o

A number of conclu51ons about muskox blology and

behav1or relevant to the archaeologlcal analys1s~of Copper

‘AInu1t muskOx exp101tat10n are derlved from the above

dlSCUSSlOﬂ. They are summarlzed in. p01nt ﬁorm below

" ! ’ : ' [ I S R e * e ¢

-
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Muskox behavior phy51cal characterlstlcs, dlStflbUthﬂ\

and abundance on Banks Island prlor to the arr1val of

. ).

.;;

e

: 4
3

. .

Copper Inu1t in the 19th century were probably qu1te
51m11ar to the contemporary 51tuat10n.“' ‘

Muskoxen are blologlcally more closely related to sheep

tand goats than they are to caribou. .

?

SR
s -~
)
.

' ".:;.'6k.'

7.

N

Adult female muskoxen welgh less than males, and both

sexes experlence seasonal welght fludiuatlons.

Herd 51ze age~comp051t10np and sex ratio vary
throughout ‘the year in response to food avallablllty and
changestln anlmal soc1al behav1or. Average W1nter herd
51qe 1s larger than the summer average, but large herds

can occur durlng any season. Solitary animals and small,

'

31ngle sex groups are most common dur1ng the summer. .

Muskox den51ty on nOrthern Banks Island is quite hlgh

A

and anlmals occupy the Thomsen and Parker r1ver
>\

dralnages year round

Seasonal large- scale movements. have not been recorded
in‘muskox populatlons. The animals are relatively

sedentary when compared with other ungulates, -such .as

l

carlbou. Range requlrements, however, may result in
{

“animal movemehtS‘over short dlstances of up to 50 km,

Muskoxen spend much of their time feedlng in sedge

' meadows that ‘occur in lowland areas. The severity of

wvinter snow COndltlons can force animals to seek

r o

alternatlve food resources, such as willows and grasses,,

on exposed radges. '



animals is strongly

10,

12.
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Calf production and th

survival of both young-.and old
'nfluencedxby.winter food |
availability. Prolonded, deep, hard—packed,snoy cover
can result in iarge-w'nter die-offs and‘no:calf |

production in the fo oWing“sprIng; Therefore) sharp

‘population declinesfare possible,‘and have been’

I4

>documented 1n a Slngle year. L ~, - . Y

. Muskoxen on northern Banks Island have been well fed 1n

kel

recent years as EV1denced by - high calf productlon and

populatlon 1ncrease compared w1th anlmals on other

" Arctic 1slands.

\

Census data on the Banks Island muskox populatlon may be-'

1naccurate in that there are no satlsfactory

‘explanatlons for the huge increases- and decreases in"

anlmal abundance recorded between 1972 and 1982
Inter 1sland mlgratlon may play a role.

An1ma1 mortallty is due to many factors 1nclud1ng
starvatlon and‘predatlon. Calf mortathy resultrng from ¢
wolf predation cannot be adequately~eVaiuated_but'may‘be

- - N

very 1mportant.

Muskox responses to predators is variable, 'and is

1nfluenced by topographlc relief. Once»anlmals have

formed d defen51ve c1rc1e,r1t is a relatlvely easy task

/

/
for a hunter to: dispatéh every 1nd1v1dual Dogs may be

1nstrumental in reducing flight dlstance of,frlghtened

i
|
f

-animals before they form a'defengive circle..

. . SN N s
Tt
. . . . . ’
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. 1V. Food Utility Indices and Other Quantitative'ﬁeasures
. ,4*” o .
/ .

Introduct1on ‘ o ‘f..' o
AS. d+scussed in. Chapter One, Blnford (1978) used a
max1mlzatlon approach to gu1de h1s study of carlbou and

'sheep use . by contemporary Nunamlut Blnford d1d not” assume

A

that people con51stently max1mlzed thelr efforts' rather, he
_employed his fpod use_models as a referent against which.to

‘compare Nunamiut variable subsistence practices. He.
&

constructed a set of scales,.or ut111ty 1nd1ces purportlng

to measure the relatlve value of various foods (meat,

.

'marrow, and bone grease) assoc1ated w1th 1nd1v1dual carcass

’

parts. The three food utrl1ty 1nd1ces were.used to model

o Nunamiut food proce551ng and consumptlon‘patterns .in the

4

zooarchaeolo?lcal record. S1m11ar 1nd1cEs for measurlng

. \ .
~relatlve variatlon in the utlllty of muskox anatomlcal partsv
\

h are developed “below. They are 1ncorporated 1nto models for
exam1n1ng Copper Inu1t sub51stence practlces whlch are |
presented in Chapter Slx. \ |

| Other quantltatlve measures are also dlscussed 1n\th1s

' ¢haptér. A maturlty 1ndex is dev1sed to measure relat1Ve age

”(-dlfferences among muskox klll populatlons 1nferred from s1te s

¢

C7osteologlcal assemblages. The 1ndex 1s also used to examlne B
dlfferences in procurement strategles and to address

'%Stefansson s extlnctlon hypothe51s.'

LT N
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Because the minimum number of 1nd1v1duals (MNI)

estlmatlon method is 1nt1mately 1nvolved in analyses of

'archaeologlcal faunal mater1als, it is also con51dered in

thlS chapter. It is argued that the specific derlvatlon of

"~ the MNI is dependent Yon the - klnds of. questlons belng

addressed w1th osteolog1cal 1nformat10n. Two countlng

methods are dlscussed _one for estlmat1ng the number of

~whole an1mals, and the other for der1v1ng the number of

- anatomical parts.from a bone assemblage. - C .

" Food ut1l1ty 1nd1ces

. Although not spec1f1cally stated the reasdn that

VBlnford (1978) chose meat marrow and bone greaSe as’

varlables to construct food utlllty 1nd1ces is probably

ibecause they are exp11c1tly recognlzed as food resources by

the Nunamlut. As was descrlbed in Chapter Two, the Copper'

;Inu1t also dlstlngu1shed and used these foodstuﬁfs,\at least'

with respect to carlbou.‘"

*Binford (1978) constructs three food Utlllty 1nd1ces by

measurlng the amount and/or guallty of meat marrow and bone

'grease afflllated with carlbou and domestlc sheep anatomlcal

parts.,For example, a carlbou femur poSsesses more meat than

a t1b1a and wlll therefore have greater relatlve value. The;

. anatomlcal part contalnlng the’ femur is a551gned a meat

®

1ndex score reflectlng thls d1fference. Blnford (1978)

. part1t1ons an anlmal carcass into anatom1cal parts

St

,correspondlng to 1nd1v1dual skeletal elements or element_

,‘.: N ¢
-’

80 it s s B
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portions (i.e. proximal{ medial or distal). He (1978:39—455
documents that these parts roughlykcorrespond to cognitive
units elicited from informahts,regarding butchery practicesv
,and food preferences.- o | tf
| Data whlch are requ1red to construct the indices are

geheral}y,unayallable’;n the_llterature. For'example,
‘specific information7is necessary concerning the weight of
neat found on a. femur compared to 4 humerus or the volume
of" the t1b1a marrow cav1ty compared to that of the
metatarsal. Blnford collected this type of 1nformat10n for
both Caribou and sheep independéntly. His sample was.small,
con51st1ng of a single, adult carlbou, and one mature and
.'one 1mmature.domest1c sheep. However,:he_(1978 15- 45) argues
that the'results‘nere not significantfy biased by sample
size because,index valnes for the two species are remarkably
'_simtlarl What is not adequately demonstrated,,howeher, is
how age and sex differences, and seasonal variation'iny_
animal nutrltlonal status m1ght affect the re5ults.

'i}oB1nford ] (1978) methods for constructlng each food
index will be described for the purpose of creating

.comparable indices for muskox anatomlcal parts. Many Of'the

.specific data'tor iormulating the muskox indices could not‘
X be obtained”hecause it was {mpossibleftofacquire a'freshr
muskox carcass for study However, it was noted in Chapter ;~'
Three that thlS spec1es is blologlcally closely related to
" sheep and, where approprlate, data on the latter are

'substituted in the muskox 1nd1ces construction,

V.
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Binford (1978 28 and 35) demonstrates that carlbou and
sheep marrow and grease index values are remarkably allke.'
ThlS is due to the observatlon that the marrow cav1ty
, volumes of anatom1cal parts are proportlonally s1m1lar'
between the two specles, even though the actual volumes of
rcarlbou bones are much larger than sheep bone volumes. A
»fllnear relat1onsh1p between sheep and carlbou bOne volumes
‘bexhlblts a - h1gh correlatlon (r=.90, p* 001) (The data for
thlS stat15t1c were obta1ned from Binford: 1978 24 Table'
.1.6l. Slnce ‘the ob]ectlve was to approx1mate muskox values
for var1ables used to construct food ut111ty 1nd1ces,' »
'volumetrlc ‘data wh1ch are not avallable for muskoxen are;

. substltuted w1th B1nford s car1bou 1nformatlon. S

®

'_'Construction of an approxlmateaneat Utility Index (MUL). -
‘for muskoxen | _
: Blnford (1978 19 23)_construCted'meat utility.indices~' ,'

(MUI) for both sheep and- carlbou. 51m11ar1t1es and

dlfferences eXlSt between the two spec1es in the proportlon i‘*‘:

of meat occurrlng w1th each anatomlcal part For example,
'sheep appear to have proportlonally more meat assoc1abed
-sw1th the r1b and sternum anatomlcal parts than do CarlbOU
,f(Blnford 1978 23 Table 1 5)2 Var1at1on in: the relative meat'
;uvalue of anatomlcal parts was ant1c1pated to ex1st among |
-".muskox, sheep and carlbou as well S |
Although a muskox carcass was not avallable for L
7h(butchery, Hanbury s weights for anatomlcal segments of a-

‘bull muskox butchered on . the Barrengrounds were presented in
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| '_Chapter Three (Table 3‘2) These data are used 1n the
'CODSthCthﬂ of the muskox meat ut111ty 1ndex, and are
’rearranged in Table 4 for dlrect comparlson w1th B1nford s
'(1978 18 Table 1. 3)isheep and carlbou 1nformat10n.
Personal observatlon of . 11v1ng muskoxen suggests that
they are more ma551ve 1n the forequarters than 1n the
;'yhlnd uarters Hanbury s . welght 1nformat1on support this
.isugggstlon The front legs compr1se 25 5% of ‘the total
ﬁ'ije1?ht of major anatomlcal segments (Table &, 1 part B),y-r
) fwhereas the hlndlegs only total 23 0% Consequently, it is
i essentlal that the MUI reflect these dlfferences in order to
accurately measure the relatlve meat value of muskoxi"
E anatom1ca1 parts.'i 7\ , | | o
S In contrast “Binfordls (T978-lé)"data“lndicate‘that
carlbou h1ndquarters are about 10% heav1er than are the1r
’ front legs. Sheep h1nd 1egs are only sl1ghtly heavzer than
N the1r foreguarters. Addltlonally, muskox ax1a1 parts equal f.‘f
.ﬂ‘51 5% of the total welght of major anatomlcal segments._’
';Sheep ax1al Earts also compose sllghtly more than half the
total welght (carcass exclu51ve of sk1n blood and |

’.v1scera) however, carlbou ax1al parts represent only 46 6%;.’

\

,'of the total welght of. major anatomrcal segments.-'

A/\The 1n1t1al step in constructlng Blnford 5 MUI for

=
'

ﬁmuskoxen was to obtaln a gross welght for each anatom1ca1

=‘7part (a. ‘body port1on usually conta1n1ng one skeletal

ot

'element,~except10ns 1nclude portlons of the axlal anatom1cal

'segment) Unfortunately, Hanbury d1d not butcher muskox

. . .
. - - v . -
+ DY . A P . ‘. N . B . B N - =,
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Comparatiﬁe Bédy Proporti6ns for Muskox

Table 4.1

-
i

A. Ge

neral'anatomical
categories

‘blood

‘Weight (kg)

Percentage

1fsk;5; 7.2
_,o.r"-ga\nAs‘.', . 66.2° 25.2 :
| .r’ﬁeé‘,tf;_fa't 4,’b}o_{we" 169.2 6 3.4
cstrss T
total  252.6' 99.9
" B. Major anatomical . |
' segments *
/ éxialfba;té‘ §7. 1 21:52
B froﬁt legs . 43.1 25.5
\.ihind_iegg': 39.0 23.0
" total . . 169.2 160, 0
*1, Dé;i§eé‘ffbh Qéfght‘daté p}esedted,in'TébLé i j
‘. " -
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limbs - 1nto anatomlcal parts, but 1nstead we1ghed them as -

”whole segments. ThlS made it necessary to reconstruct the

"ﬁgross welght-of muskox appendlcular anatomical parts.

‘ 'lEinfordt(l978:16,'Tahle 1.1).provddes‘gross weights forb
sheep_and caribou anatomical'parts. These,weights were |
divided hy_the tOtal‘weight of the respective anatomlcal

_segment (front'or rear leg) to'derlve;a relatlve percentage..
‘_'bercentages for Binford's sheep and'caribou’front and hind
”xlegs presented 1n terms of relevant osteologlcal element( ).
"appear in Table 4.2 (cols: 1—3): The Calculatlons show that
a regular welght relatlonshlp ex1sts among var.ious |

appendlcular anatomical parts for the carlbou and two sheep
¢stud1ed by Blnford For example,nthe anatomlcal part

'l-;‘contalnlng the scapula is con51stently the heav1est portlon

'of the front leg Its counterpart in the hlndllmb is the

' femur which is approx1mately 67% of’ the total h1nd leg

3
)

welght |

|

- No publ1shed data exlst to document whether these

f

we1ght relatlonshlps are relatlvely constant among medlum
"size artlodactyls. However anatomlcal part we1ght data -
collected from an adult male mountaln goat (OPéamnOS

amehlcanus) butchered by Jean Hourston erght (Department of

E

. Anthropology, Un1vers1ty of Alberta) and ‘the author suggest
1ts plausrb1llty The mountaln goat anatomlcal part |

. ’contalnlgg the sca la. was the heav1est in the front leg,,

' comp051ng 39 7% of the total welght./The anatomlcal part

: - 3
_ contalnlng the’ femur composed 71 5% of the total rear leg
\@-t --', ’ ‘

]



Table’4f2

Gross Weight of Anatomical Part/Total Weight of Limb'

- 64

tomical Sheep ‘Sheep Caribou. Avefage '
art (6 mo) (90 mo) (48 mo) :
(1) (2) (2) (4)
A. Front Leg
scapula L322 .42 44 427
humerus 25 .29 30 285
'rédio-cubiéus 16 .16 i7 163
metécarpal, .07 .07 .07 .070
phalanges 05 .05 .03 043
 total 155 .99 1.01 996
B. Hjnd‘Leg- | , | |
femur, - 67 ;66' .69 673
tibia+tarsals .19 .22 .20 203
‘metatarsal 10 .07 10 099
chalanges L0k .04 e - 033
total 1 39 1L 59¢

.00

Data for calcula;;ons were cerwveo From_Bﬂnford.

1978 16, Tab

e 1.

1.
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- weight. Slight differences/between Binford's~weight-

proportions for other parts and those of. the goat arose‘ﬁrom )

‘uncertainties as to whether or not.Binfordeeighed_the

carpals w1th the metacarpal or-the hoof'cuticles with the"

'phalanges In order to’ ma1nta1n cOmparab111ty, a we;ght
Apercentage for each muskox appendzcular anatomlcal part was
A“apprOX1mated by averaglng B1nford 5 sheep and carlbou data
(Table 4.2, col 4). The llmb welghts collected by Hanbury
‘were then multlplled by the average anatomlcal part Welght
’percentages to obtaln reconstructed gross welghts of ‘

,1nd1v1dual muskox limb portlons (Table 4.3, col 4);'

3

Following Binford's method, the next Step‘to construct °

an MUI was to d1v1de~the gross weight”of each.muskox

,append1cular anatomlcal part by the total welght for the

\

major anatomlcal segments (appendlcular and aXlal parts)

- ¥

which is 169 2 kg~(see Table 4.1). This’ procedure was'

conducted to derlve the welght oﬁ each anatomlcal part
)i

'.relatlve to’ the welght of the- entlre carcass (excludlng

skln, blood and organs) The resulﬁ“tﬁ§alue for each

anatomloal part was multlplled by 100 ‘ih- order to y1eld the

4

weight percentagep shown in. Table 4,34 ‘col. '2r They are
ﬁg%ectly comparable w1th the percentage data presented by

: Blnford (1978 20) 1n hlS Table 1, 4 "cols. 1-3 for sheep and

f 1

carlbou N o ,‘

Unfortunately, the regularlty in- the welght percentage

Arela21onsh1p among sheep and carlbou lrmb bones is. pot

apparent among thely ax1a1 anatom1cal parts. ConseQUently,

Sy
. i 5, "»v' M 4
NI DR . [ ‘

A
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. no weight percentage constants could be calculated for

_estlmatlng the welghts of 1nd1v1dual anatom1ca1 parts maklng

up the muskox axlalrsegment; Thrs_problem Vlll be‘Addressed ¢'

1ater,5 - ) T - o
‘ﬁSinceJthe:ohjectlve of;constructing;an*MULgisgto.

- determine‘thekamount'of usable'meathpkr}anatOmical‘part ‘the -

»

jinext operatlon requ1res subtractlng the welght of dry,\“_
nonusable ‘bone from anatom1ca1 part gross welghts p1nford -
7 3(1978 19) accomp&ished thlS task by subtract1ng dry welghts'f
“{:of sheep and carlbou bone elements from 100 and then
:.d1v1d1ng the remalnder by the grﬁss’welght of each R
"llanatomlcal part (refer to Blnford L978 20 Table 1. 4 COiS‘t
';',44'-'6');;'-‘ . L | - |

Dry bone welghtsz}br Hanbury s muskoxen were not H7

nvl’aVallable. However, sheep and Carabou bone we1ghts :'

. demonstrate that welght percentages among elements are o
v91m11ar betWeen specx&s. Thls may be due to, structural

:t51m11ar1t1es of artlodactyl appendlcular skeletons (for'

. V"O. - .
RN

i 1nstance, see Alexander eﬁal 1979) Further support for

" this hypothe51s 1s derlved from thlgobservatlon that there
N

'15 a strong correspondence 1n the welght percentage of

‘ 1nd1v1dual dry bones to the total dry bone leg welght amonng

(

,seVeral artlodactyl spec1es?(Table 4. 4) Thereﬁore, values R

v

‘ "derlved frOm averaglng cols. 4 6 1n B1nford s Table 1. 4 Lf

' (}978 20) were selected as reasonable approxlmatlons of theg}f“'

ﬁdfpercent of usable gross we1ght for muskox append1cular parts

(Table 4 3 col 3) The muskox MUI for appendxcular

f u-.r i" "-' gt
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i

"anatomlcal parts was produced by multlplylng together
columns 2 and 3 in Table 4.3. The resultant appendlcular

“anatomlcal part MUI approxxmated for muskoxen appear in

;?.Table 4.5, col 1

'Informatlon was not ava1lable to- produce a meat index
:hSpec1f1c to muskox axial parts. The blologlcal 51m11ar1t1es
;nbetween sheep and muskox ‘have already been d1scussed
:Therefore, Blnford s sheep axial anatomical part meat values

"were substltuted to approx1mate values for muskox ax1a1

- parts

¢

: Blnford's meat utility 1ndex for sheep (1978-23"Tab1e

.5, col. 1) requ1res some explanatlon. Blnford states that
the sheep index is based on the mean for the six and 90
month old sheep,_w1th two except:ons. He (1978:21) used the
lndex valueufor the thoracic vertebrae frcm the youngerh
animal, and the lumbar -index value from the‘older_sheep ‘
’rather than the mean values for each'partr These values were
‘selected to offset the differences resultlng from varlatlon
in tchery technlques. Since Blnford s goal was to generate
as ep MUl comparable to the caribou one, . he chose values
for the sheep-thoracic and lumbar anatomical,parES.which
were butchered in a _manner 51m11ar to the carlbou. The same
ratlonale was adopted here so that the muskox MUI would be
_comparable to Binford's sheep MUI
In add1t1on, because the ranges of the meat ut111ty

indices for each Spec1es studied by Binford were dlfferent

he (1978 20) standard1zed them on a scale from 1—100 to
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Table 4.5

Approkimated Muskpx Meat Utility Index1

Meat Utility Standardized Meét‘

Anatomical/ Part i Index ' Utility Index
n . = (1) - _(2) ,
Ccranium | © 2,29 L 24.52 (12.26)
méndible (with toﬁgue)' 3.89 _ ‘ 41,65
“méndible'(without tongue) '1.26 '\‘ 43.%
atlas-axis . " R T 5. 52
cervi;él 5.14 ' z55.Qé' o
thoracic - . -4.69{¥_‘ g 50;2]
‘lumbar 330 . 35. 33
~pe1vis +\sgcrum a ‘ 7.60 ‘] : 81.37
rib ' 9.3¢ . 100.00
sternum . u, : 8.29 h 'i 88.88
scapula A 5.1 Ba.I
humerus - ) 3.27 34.37
radius o . 1.60° _- | %7;134
carpals + S ‘i | 58 . | 6.2
 metacarpals S s, f" 6.27
femur | ‘ 7,29 . 78.05
‘tibia s | . o190 - 20030
tarsals - . . .70 . 7.49.
metatarsals - | L7000 7.49
foot _ .31 3.32

t. Axial indiceé were derived from theiave:ége‘of>cols. 7 énd'
8 (Binford 1978:21, Table 1.4). Appendicular indices were
- derived from multiplying cols. 2 and 3'in: Table 5.3.



1
facilitate comparlson between spec1es Standardiaation was
accompllshed by. d1v1d1ng each anatom1cal part MUI by the
'1argest index value (foriexample,\the‘femur produced the
iargest caribou Mﬁl of 1Q.33,'Brnford 1978:21)r'and then: -
multlplying:the_result'by lOO. This procedure was also |
followed in the‘construction of all three muskox food:
utlllty 1nd1ces | |

- In order to. obtaln an MUI for muskox ax1al anatomlcal
parts, it was necessary ‘to- average the MUI, not the
standardized MUI, for sheep axial parts The average values
‘/for sheep ax1al port1ons (which are used as approx1matr0ns_h'
for muskox values)- and the values obtalned for muskox |
'appendlcular parts are shown' in ‘Table-4. 5, col. T. The 1:
standardized musk0x MUI was generated by- dividing alljvalues
by the largest'anatomical part value;(injthis~case,_the'rib
MUI which is'9,34);'fand then multiplying by 100 {Table 5.57
col. 2). Vo ; " : ' .

’Binfordi(1978-23) USed the metaearpal'and metatarsal |
1nd1ces for .the. carpals and tarsals, respect1vely The same.
procedure was . followed here for muskoxen, although it is
‘recognlzed that his dec151on appears to have been an
.arbrtrary -one, and that these valhes are perhaps 1nf1ated

for these partlcular anatomlcal parts. He also averaged the’

value for the front and thd foot) and thls procedure has

i

-

been folloved as well, A
Lastly, Blnford (1978 23) arb1trar11y halved the sku11'

. 1ndex for both sheep and carlbou suggestlng that the smaller

-



values were‘more real1st1c"'w1th.respect to meat utlllty
The same was done for the muskox skull meat 1ndex value and
1t is suggested that it should be even less tharm half}
because of the ma551ve boney structure assocuated w1th the
horns Three. Complete adult male skulls collected from Banks'f
Island archaeologlcal 51tes were Welghed and they averaged
8 2 kg The average we1ght derlved from two female spec1mens
was 2.6 kg Allen (1913 182 Table 3) l1sts an average ' |
welght of 5. 5 kg. for three- adult male skulls ‘and-an
average welght of 2 6 kg for f1ve female skulls ‘His skull
sample was collected from Bache Penlnsula\and Melv1lle
Island Both samples of skull welghts show that male skulls
are at least tWIce as- heavy as female skulls. It 1s not
known why the male skulls from Banks Island are so much
heav1er than thOSe reported from Melv1lle Island .

“’ A comparlson of the approx1matedrmuskox MUT and the
lMUI 5 for sheep and carlbou (see Blnford 1978 23 Table 1 5 \
»and Table 4, 5 thls study) demOnstrates that the former '

takes 1nto account welgﬂ%rdlfferences in the front 11mb
\

‘Muskox anatomlcal parts contalnlng the scapula, humerus and f3~f

.radlus all have hlgher MUI values than Blnford a551gned to

the same parts 1n sheep and carlbou. Muskox front and h1nd

legs are more equal in thelr meat value than are the same’

-

_parts from the other two spec1es The 51gn1f1cance of thls

v

-observatlon w1ll become apparent in the ana1y51s of

'_archaeologlcal muskox remalns preSented in. Chapter-slx
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Construction of an approximated Marrow Index (MI) for
‘muskoxen
Bone marrow is another foodiresource»obtaﬁned from '
: , X ,

'animal_carcasses for which ut1112at1on is documehted among
’ hunter gatherers. The Nunamlut process sheep and,carlbou
bones for marrow, and Binford (1978: 27r Table 1. 9)
constructed an-1ndex (MI) to quantlfy its- ut1llzat1on.hA ;;
slm1T‘Y 1ndex, approx1mated for. muskoxen 1s presented here
‘-f(see Table 4.6, col. 4). | | ‘
» Blnford (1978) obServedIthat the Nunamiut Select'marrow
bones on the ba51s ofé?arrow quallty and guantity He'7"
: (1978 24, Table g 6) measured quallty~as the percentage of
‘/olelc ac1d (grease) in, marrow from each sheep and carlbou,
anatomlcal ‘part. Quantlty was evaluated in terms of '
: "eff1c1ency - the amount of marrow returned per un1t of
.7work 1nvested (1978 25) Interestlngly, Binford- concluded
Lthat proce551ng time d1d not va(i much w1th anatomlcal part
_f 51ze. Therefore, eff1c1ency actu%}lwfgeasures var1at10n 1n
.the . marrow cav1ty volume. ‘ | N '
Qual1ty and eff1C1ency values for sheep and carlbou

fwere transformed by Binford (1978: 25) before they were

; multlplled together to produce a marrow 1ndex. 01e1c ac1d

)y) B

DRTE
A ¥

proportlons were squared and then d1v1ded by 100 to degréss :

low oleic ac1d values (obtalned by chemical ass{hkr;fff

were probably not as prec1sely dlscrlmlnated -
. NexthBlnford (1978 26) calculated the S.*tf”

.fanatom1cal part eff1c1ency values. He argued that thlS

. _l..



' ' 74
Table46' T
Construct;on of Approx1mated Muskox Marrqw Index
- Anatomical- - - - Eff1c1ency Grease Marrow §tandardf§ed
Part = - . &(carlbou) : (sheep) " Index - . Marrow Index
- ' L) - (2) (3) o (4)
: SkUll e _- l - R 1.0 ] 1.0 i
“mandible . 1419 T 10.89 12,96 9.23
atlas - T 1.0 1.0
~axis . ST M 1.0 1.0 °
cervical vertebra o= = 1.0 1.0
. thoracic vertebra =~ -+ - BT 1.0 1.0
‘s lumbar vertebra . - Co- 1.0 1.0
" opelvis - L - .88 " 13,69, 12.05 . 8..58
L rib e = L0 1.0 °
-~ sternum’ . B 3 T (P8 | R 1.0
scapula L w8 10..89. g.82° .~ 6.28"
proximal humerus  ,:2.08 . 16.00 . 33,28 - .23.71
distal humerus -. - ‘2.08 - 23.0¢ ° -47{92,-,;, 34;14
proximal radius . 0 2.09 -~ - 23,04 . . 48,15 34.30
distal radius . 2.09 ~  44.89 . 93. 82 . '66.84
‘carpal Lo 'f/4 . - o 100 0 a0 )
proximal metacarpal, V. 63 . 53,29 ' 86.86 . 61.88
distal metacarpal - /W 63~ . 60.84 . .99.17 . .70.65
proximal femur . '2.46 °  19.36 - 47,63 . . 33.93
~distal'femur e 2.46 ~° 2B.09 69;10 49,23
proximal tibia /" 2.68 . . 29,16 15~ - 55.68-
distal tibia ©2)68. 50.41 - 135 10, . 96.25 .. - -
tarsal T - 10 1.0 '
astragulu T - = 1.0 - 1.0 Lo
calcaney . .63 - 50.41 o 3t.76 0 . 122,63 .
proximalymetatarsal 2.43 50.41 . 122,50 - 87.28 . . °
distal metatarsal = 2.43 57.76 140.36 100,00
flrstaphalanx ‘ .73 . 57.76- 42,16 . 30.04
eco d phalanx - - .51 : 60 84 - 31,03 22.11
th;rd phalanx S - T coo1.0 o 10




75

transformatlon was made to accomodate 1nformant blases

‘favorlng grease qual1ty, and recogn1tlon of a threshold

._.below whlch effort expendlture exceeded marrow returned.

" Once the QUallty and ef£1c1ency values were: transformed
they were multlplled together, d1v1ded by the largest

panatomlcal part MI value,'and then mult1p11ed by 100 to

Y

) produce a standardlzed MI. S e

1

S1nce no fresh muskox bones were avallable for~

4

analy51s, an approxlmated MI was constructed wlth sheep and

“'carlbou data collected by Blnford In that muskox bone '

volumes are greater than those of sheep, the1r MI values \

SN .

were produced by mu1t1ply1ng together the mod1f1ed car1bou
'eff1c1ency values (& volumetrlc measure) w1th ‘the ',ﬂ' s
’ transformed sheep oleic. acid. values (see Table.4.6, \colsk

' 1-3) The procedure was followed‘ln order to empha51ze the

7

size 51m11ar1t1es between muskoxen and car1bou, and to take

3
X

‘1nto account the bxologacal aff1n1t1es between muskoxen and |

)

sheep by substltutlng sheep cle1c ac1d values.?It 1s argued

iv'that the. resultant 1ndex more closely approxzmates marrow

values fbr muskox bones than elther sheep or carlbou 1nd1ces-

do 1nd1v1dually The approx1mated muskox marrow 1ndex ‘was
.standardlzed (Table 4 6, col 4) by d1v1d1ng all anatom1ca1
part MI by 140 36 (the largest MI wthh was obtalned from

- the dlstal metatarsal Table 4. 6, col. 3)
Constructlon of an approxlmated Bone Grease Index (GI)

for muskoxen T

.



‘ Bone' greaSe is deflned as the fat and grease contalned o

: w1th1n bone tissue (Blnford 1978 32) It is obtalned by -
pulverlzlng and then b0111ng bone (see Leechman 1951 Veh1
1977) The Copper Inu1t ‘made bone grease and valued 1t

hlghly as a food resource (see Chapter Two)

76

k

| The Nunamlut dlst1ngu1sh two klnds of . grease~ yellOW'~

and whlte (Blnford 1978 32). Yellow grease 1s assoc1ated

more or less w1th the ax1al skeleton, and was burned 1n T

v

lamps Whlte grease occurs 1n greatest amounts ‘in. the ends

of long bones,‘and 1t is aar1ch food source. Accordlng to

Blnford (1978:32), these two grease types are never stored

'together by the Nunamlut leferentlatlon of them 1s'

Y

probably related to the1r ole1c ac1d content whlch rn tur

1nfluences thelr respectlve meltlng points.

B1nford (1978:32) constructs bone grease'1nd1ces (GI)
for sheep and carlbou on the ba51s of three cr1ter1a, é)
quallty of rendergd grease, b) bone den31ty and c) part
51ze Sheep and carlbou GI along with- accompapylng data ar
- presented in’ h1s Table 1011 (1978 $33). He ‘shows that a . |
p051t1ve, 1inear relatlonshlp ex1sts (r— 96) between the
1nd1ces of the two spec1es (1978 358), but that quantltatlv
dlfferences in grease avallablllty between the spec1es as

lt-exh1b1ted by part volumes is present. Blnford (1978 35)

n,

e °

.

e
o .

suggests that grease quant1ty may 1ncrease logarlthmlcally

w1th body s1ze

o
U ©

For reasons 51m1lar to those ugﬁﬁ 1n constructlng a

muskox marrow 1ndex, the approxlmated muskox GI was
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“»calculated with’ the sheep grease(and bone den51ty anatomlcal

"‘part values, and the carlbou part volumes The,relevant

'sheep and carlbou data, ‘and approx1mated standardlzed GI for
:'muskoxen, are presented in Table 4.7+
Because the Nunamlut dlstlngulsh two kinds of grease,

Binford (see 1978:34,,Table 1.12) also separated his grease

index into two scales; The division was based on bone .
-elements posse551ng grease values with less than or more
than 40% oleic ac1d They correspond to the percentages of

‘ole1C“ac1d occurr1ng in the bones of the axial and ,
' Y .
.appendicular skeleton, respect1vely )
%,
Binford (1978: 34) a551gns a value of 1 0 to ax1al parts
. Q@

/ _
.in'the white grease 1ndex, and a value of 1.0 to )

appendlcular parts in the. yellow grease index. The same. -

LA

'procedures used by Blnford to make sheep and carlbou grease

'1nd1ces were®" employed to construct the approx1mated muskox ,

.L.'
@

. K2
.GI. The reSultant muskox whlte and y%llow grease 1nd1ces
v ) 9’? . . ‘,'.’ .
-appear in Table §.8, . ,fﬁgff L
\ . M SR
. In 5ummary then, three approxlmated food ut111ty R

".

, 1nd1ces were: constructed for muskox anatom1cal parts. +pata
on sheep;an gcqfiggb;CE,

Ans X g A
_substatuted-ln th@'constructlon of the muskox 1nd1ces 1n

¥

5
1"

ch. were'obtalnedvby Binford) were.

;

'1nstances where relevant muskox 1nformat10n were hot

avallable. Welght 1nformat10n presented by Hanpury on a.

Al

.p1ece butchered bull muskox was@used to generate a meat

“utlllty 1ndex. The approxlmated muskox marrow 1ndex was

jyconstructed w1th 1nformatlon about the oleic ac1d content of S
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Table 4.7

Construction of Abpfoximéted.Muskox‘éonejGrease Index

<3) T

' , . Ty (2) ' ’
Anatomical 01 GV)/D .o1(v)2 coL 1-x. (COL 3/22, 29)
part -~ . (sheep) (caribou) CcOL 2 . x 100 .~ .

: SR : - ‘ - A : Standardlzed

'GreaseAInQeX'
"mandible - 2.75 . .61 7 1.68° ... 7.54
atlas 2.94 .48 . 1.41 6.33° o
axis: © 3417 .45 1.43 . 6.42 .
cervical vertebra 6.6 -S4 C2.71 12.16 -
thoracic vertebra 8.43 S .24 7 2:02 - 9:06 - 7
“lumbar vertebra 8.02 . .31 2.49 11,017 0,
;fp@%yls - 7.57 - -.69. . B.22 +23.42
- rib 1 9.46 J14 . 1,32 - 5.92
sternum 18.017 . .29 '5.22 - 23.42
" scapula S 4,97 w21 1.04 . 4.67°
proximal humerus- - - 17.48 = .87 = 15.21. 68,24
distal humerus- 79,30 .52 4.84 - 21.71
- proximal tadius: 12.82 © .46 . 5.90 26.47
distal radius ©.v28.65 . .. .21 6.02 " 27.01
carpal - S 30.89 . ~ .20  6.18 .. 27.73
proxlmal metacarpal 139.87 -.08 3. 19 c14.31 .
distal metacarpal -- - 45.07 .18 8.11 . 36.38 . %;
_proximal femur 11.05 .38 4,20. 18.84
_ distal femur '25.92 . .86. 22 29 . 100 00 -
'prox1mal tibia © 21,09 .60 12.65 .~ -56.75-
distal tibia3 . 31.53 .16 0 . 5.04 0 22,61
tarsal = - . 34,60 .16~ 5.54 2% .84
~astragulus 34.83. . .17 .92 26.56
calcaneus. 35,32 26 9.18 .. 41.18 ...
proximal metatarsal - 38.12 L300 3.8 0 17,09
distal metatarsal = 45.26 .19 - . 8.60" 38.58 .
first -phalanx -~ = 78,01 - = .1t . ~ B.58 .38.49
second- phalanx 80.00 .07 0 5.60. o 25012,
70.21. - .04 - 2.81. 12,61

third 'phalanx //:

1. Binford (1978133, Table 1.11, col. 4) where GV=grease.
~ value and D=b0ne'density._ S D S

2. Binford (1978-33 Table 1.11, col. 3) where Vivolume.

";3,,B1nford ‘lists 36 50 howeverHeEeealéulatiQn'dewé -
“‘correct value to. be 31 53. L R
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‘Table 4.8
‘Approximated Muskox White.and Yellow Grease Indices -’
Anatomical . White Grease ' Yellow Grease
Part, o () - Co(2)
o L - _ : ) .
‘mandible - ‘ . 1.00 . 38.18
atlas . . C e 1.00 e 27,01
‘axis 1.00 - _ .27.39
~cervical vertebra 1.00 . g ©51.92 S
“thordcic vertebra ; .00 . -~ 38.70
lumbar .vertebra Yoo -~ 47.99
pelvis o 1.00 - . .100.00
rib S 1,00 . T 25,29
sternum ' ’ 10000 100.00
'scapula .~ ' - 4.97 - 1.00
proximal humerus '~ - . 17.48 ... 00 ,
distal humerus ., %30 -~ - - . 1,00 o
-proximal radius 12.82 -- . 1.00 - -
. distal radius . .. 28.65 - ' CoL 1200?.\ :
carpal Tl 30.89 ’ 100 \
proximal metacarpal 139.87 L < 1.00 0 v
distal metacarpal 45.07 . 1.00.
proximal femur 11,05 1.00 .
distal femur - - S0 ..25,92 ., - 1.00
proximal tibia = 21,09 . . o 1,00 -
- distal tibia .. 31.53 - s 100 T
‘tarsal o 34.60 - . 1.00 ~ .
. astragulus’ - - 34.83 - 1700
calcaneus . .. 35.32. - - 1.00
~ proximal metatarsal  38.12. 7 . 1,00 -
distal metatarsal 45.26 c 1,00 SRRV
first phalanx =~ .78.01 - S 1,000 - '
" second phalanx- 8000 —— - 100
co thlrd.phalanx ) _
\ Pl &
Y ~. ! -
.~ | .
| I
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sheep marrow, and volumetrlc data concern1ngncar1bou bone"
‘-marrow cavities. Because mushoxen are blologlcally more |
closely related to sheep than to carlbou, the ole1c ac1d
values for Sheep anatom1cal parts were used to approxlmate'
-muskox values. aI:Iowever, 51nce carlbou and muskoxen are
larger than sheep, carlbou boéne volume measures rather than
those for sheep were. assumed to better approxlmate the |
'volumes of muskox bones. 81m1lar ratlonales‘1n substltutlng
sheep and carlbou data for m1551ng muskox 1nformat1on were .

k4

A employed in the calculatlon of arf approx1mated/grease 1ndex.

-

80.

Construct1on of the Matur1ty Index (MATI) ”5'” . {:r {1i*m *f

i

Another researdh object1Ve was to 1nVest1gate Coppé%“
s . 1 > N
'Inult strategles of muskox procurement. ThlS was

partlcularly 1mportant for: evaluatlng the role of Inu1t |

v

hunters in the hypothe31zed extermlnatlon of the Bahks

Island muskox populatlon. Tt was . neceSSary to compare the

P

fage and sex comp051t16n of the harvested populatlon w1th

that of 11v1ng muskoxhn .on. northern Banks Island

-

Documentang purposeful selectlve anlmal procurement by

prehlstorlc hunters w1th zooarchaeologlcal data is a.
»fdlfflcult task (see Wllklnson 1976) In addltlon, thls"
issue cannot be gatlsfactorlly addressed WIthOUt reference
to. seasonal varlatlon in anlmal herd structure and season(s)
-.of: exp101tat10n by hunters. Ihese two tOplCS w111 be ‘
o851dered in Chapter S1x. The method used to analyZe the:?

ardhaeologlcal data regardlng age structure is descrlbed and

v

r‘\\ E ) »..v., N . _.‘, . . - .\
| R . . . . © . [T

e



.:?represented among archaeologlcal 51tes or when‘post~cran1al

5~41=aged when the'sequence of fu51on has been rela%ed to

w‘=females, and the rate s stronglgﬁﬁ

dlscussed below. h_;l”,"f = ':”}f:7-? l o 1lﬁ; Y
Standard approaches to aglng wlld anlmals are based

A

tupon kn0wledge of ‘the t1me of tooth eruptlon and rate of .%“

jfltooth wear,»and analy51s of dental annu11 (for an excellent

l*. o

revrew of the latter, see Grue and Jensen 1979) Another

'»_method 1nvolves theilnterppetatlon of eplphyseal fus1on data :

A
(see Sllver 1969) It 1s partlcularly an appllcable. :

"ﬂtechn1que when max1llary or dentary materlal are not equallyl*-<

\(

hjremalns are more abundant The age at whlch eplphysealqcaps

ibond to the1r d1aphyses var1es w1th1n, as well as among
o ) N & .
A Spec1es.‘Zooarchaeological post—cranlal spec1mens can be*‘

.’;.,

P

.chronolog1ca1 age for the spec1es 1n questlon.‘The

‘f1Cerelatlon between the seqUence of fuslon 3hd anlmal~age s

I.<- }

:has only been determlned for a fer mammallan spec1es, and

'-most of these are domestlcates. Lewall and Cowan (1963)

R ,prov1de substantlal documentatlon for the sequence 1n the

long bones of black talled deer (Odocozleus

.—Q’

‘fskeletons of known age. AlthoUgh there is ab'orderIQ _j

-

'Sequence of eplphyseal closbre'ng

'tes]between maﬁes and

land1v1dual s nutr1trona1 state, In malefdeer, the last long
o bone eplphy51s to fuse 1s that assooxated thh the dlstal

S - |
'femur.,However, the proxlmal huﬁ“ral epxphy51s fuses lasteln

~ L

L

Hfluenc\d‘Ey the jﬁﬁjif;5g

‘ffemales. The sequence and rate of fus1on among healthy ‘ﬁﬂ;

o

wlOnus); These:;(¥'"

5g:researchers worked w1th a corlectlon Of 34 _alefandliemate :3?1Flf

o™



1nd1v1duals of both sexes is 51m1lar up untll the age of 29 -
months The prox1mal radlus is the - flrst long bone to fuse
in both male and ‘female- black tailed deer Long bone fusion
.occurs next in the distal humerus, and is followed by the
distal t1b1a and then the proxlmal femur, The sequence
dlfQ:rs between the sexes after fu51on in the prox1mal |
femur. For example, in male deer, the last ep1phy51s ‘to que
is that associated w1th\the dlstal femur; 1t is-the prox1mal‘
'humerus in females ‘A rgtent study of ep1physeal closure in
whlte‘talled ‘deer. (OdocoNeus virginianus) skeletons also
duplicates this sequence in the long boneS»(Purdue-1983).

An 1nvest1gatlon of eplphyseal closure in’ feral and M
fdomestlcated goats is reported by Noddle (1974-195 204) who
documents that the age of fu51on varies with. reSpect to sex
'and'anlmal breed, The‘f;rst‘four 51te5»of long bone |
{epiphyseal'closure in the goaf however, correspond to that
déscribed for'black—tailed deer. Noddle (1974-195) also
notes that the sequence and rate of fu51on are probably
*qu1te slmllar for both goats and sheep

Unfortunately, no data on the sequence and rate of
fusxon in muskox l1mb bones are present in the llterature
Since the-proxlmal'radlus as the'flrst long bone to fuse ln'
. the’ ungulates Whlch have been studled 1nclud1ng close

-

| relatlves of the muskox 1t 1s probably ‘the- flrst element :

portlon to fuse 1n muskoxen. The entlre sequence of muskox

12
“long bone fu51on may be the same as reported for sheep and f*

_ goats but 1tlmust.awa1t conflrmatlon_from-stud;es in ’



‘ progress. Thirteen‘muskox'calves were captured on,Banks
Island'in May 1982,'The'se§en males and six females were
flonn to ‘the Qestern College of Veterinary'Medicine,
University of SaskatCheWan; Saskatoon (Anonymous 1982)r

.;Ba51c blologlcal information is being, recorded on the
animals regularly As’ theyﬁhature, data on the’ sequence and

‘rate of bone fu51on w1ll be comp1led (Peter Flood pers._
comm, " 1983) . At present _1t has been noted that all muskox _d
long bones remaln unfused up unt11 at’ Ieast ten months of
'age.g o

Hypotheticaily‘then;-when no unfused proximai'radii»are
found at archaeological site A-but some oGcur at site. B, it-
is possrble to roughly measure relatlve dlfferences in age

grOUps between the 51te assemblages..At 51te B, there 1s a

subset of" 1nd1v1duals which must necessarlly be younger than‘ﬁ

any 1dent1f1ed at the other site.. Thls subset represents the-
youngest populatlon of muskoxen whlch can be 1dent1f1ed in

- v‘« "3

. the osteological sample.: o ' 1."

Several p0551ble problems areelnvolved 1n maklno
conclu51ons llke thlS one. They are outllned by Watson :
(1978 97), and are rev1ewed here w1th rd%pect to the Banks -
Island zooarchaeologlcal materlal Flrst; d;fferentlal

T destructron to‘fused,and unfused~bone'elements due:toh-q
naturalaand'oultural.orocesses may oocur:-Weathering can

'1cau5e bones_of immature animals toddécompose;faster‘than L
those of adults. Exceibent«preservation conditions'dn'Banks S

Island indicate that natural destruction attributed to



_agencies such as weathering, would not bias the presence bf

fused and unfused long bones (see Chapter Five).
Differential bone destruct1on ‘due to cultural activity

such as tool manufacture or bone: grease productlon, can also
Ry

‘occur. Durlng the’ nlneteenth century, bone 1mplements wete

: not commonly made on Banks Island, Almost all 1mp1ements

were manufactured out of antler, wood, and exotlc mater1als
N ‘ . o . A ,

‘obtained from'the‘the H.M.S. hnvestigator and/or itsfcache_-'

,1n Mercy Bay (Cole “Will 1984) Though the-destruction-of

-bone. ends- to obtaln grease may have var1ed between fused and

-
unfused elements, there 1s no way 1n wh1ch to document 1t.

" Bone selectlon for grease extractlon was probably more .

1

1‘dependent upon dyfferentlal grease quallty and quantlty
llamong elements rather than on the state of bone fu51on.fIn -

the Copper Inult sites studled all long bones,kexcept those»

of very young muskox calves, were brokenufor,marrow o
extractlon v
[ B

Blased recovery and sampllng error must be taken 1nto

:«con51deratlon as well ‘Based on dlscuss1on to be presented

w1ngthe next chapter, there is no. reason to- suspect that'

bones of young muskoxen were observed or recorded any -

\dlfferently than those of older anlmals. Sampled 51te areas

<

'fare also qu1te large, exceed1ng 50 percent in every .."‘

T

~

» 1nstance. 7°

Flnally, there may be some varlatlon in the exact

t1m1ng of long bone fus1on -and 1t w1ll l1m1t prec151on 1n”

. age est1mat1on. The sequence and rate of long bone fu51on 1s

.

»

H
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all but unknown in muskoxen ‘and therefore,'only a general
‘1nﬁgrpretatlon of,physeal data is p0551ble.‘

Two correlatlons wh1ch would be useful to know areﬂat-

what p01nt in the fu31on sequencé do muskox become

'reprgductlve, and 1f 1t var1es between males and females. e

&

ThlS 1s essentlal 1nformatron for establlshlng ratios

between the number of breedlng and non breedlng anrmals

removed from the Banks Island muskox populatlon. W1th these _~Uj'

data, the effects of huntlng practLCes on the populat;on
could. be. modelled and prop051tlons concernlng muskox.
‘h extlnctlon by 19th Century Copper Inu1t on Banks Island
could then be closely examlned.» .

e : A L
Slnce the fu51on¢sequence for muskoxen 1s unknown,

' ,another measure of anlmal maturlty was establlshed The jt'~

A

matur1ty 1ndex (MATI) 1s constructed us1ng methods descrlbed"

by Lewall and Cowan l1963 632) for black talled deer These;r

B A \ .
,researchers a531gned a value ranglng from 0 to 3 to each e

"d'major fu51on 51te 1n long bones. The a551gned vaIUe dependedlf

]

:upon the degree of fu51on.;Ep1physes Wthh separated dur1ng 3,

: prepara¢1on of the skeleton were a851gned a value of "0" e

_Bones 1n wthh complete fu51on had occurred wete scored

s

Scores for each bone were summed to produce an 1nd1v1dual

- : \

htotal The total Was then compared w1th the known age and ;; ;*"

sex of each skeleton.,The older the an1ma1 the hlgher the

. e .
-total of summed closure scor s._,

Some var;atlon in the fus1on sequanCe ex1st $#

‘:males and females, however there 1s a strong correspondence

- . . W L . . v ~

. [}

_. W
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\

between the two. By determlnlng the 1ndex value, it is
p0551ble to accurately estlmate black talled deer age,'

prov1d1ng that 1nd1v1duals have not been subjected to

v /

nutrltlonal stress or- dlsease. ,,'z,,ﬁ _fﬂ“\‘ ':w”." PR

N

The degree of e;}physeal closure 1n muskox bones from

the archaeologlcal sites. was not d1scr1m¢nated as prec1Sely

B o“,

were completely Se arated or ea51ly removed from the1r
;; dlaphySes were: aszlgned ‘a value of 1" (open) Spec1mens in

whlch fusion had taken plqﬁe such that the eplphy51s could

not be removed from the dlaphysas were scored "2" (closed)
Based on the degree of closure 1n the four major long bOnes-’*"”

'v\-‘_.‘

and t1b1a an MATI of 8 1nd1cates the

humerus,‘rad1us, femu s

S : )

least mature 1ndfvddual lall 8 major fus1on s1tes were ud_f7::jt;4

' Eiopen) and an 1ndex of JB 1s dlagnost1c of the most mature

U PR T
o dlscramlnated on the archaeologrca_,f

. [
RN A

M'-lndex can only be used to obtaln a: measure of average age

1Y

.......

;c; wlthih the klll assemblage.-The 5core 15 used to compare

\

e

slmxhsrltres and drfferences between 51tes and must be

Lo e - t’z

the scale does indlcate a young or.

ISR

A : f
,@' anlmals whose age has been averagéd

\It cannot w;th one".

¥

exceptlon, represent the proportlons of dlfferent age groups




"f_estxmation method

8l
ffwithin”theeflll‘assemblage; ThefeXCeptlonalfcase ES'that~

_.unfused proxxmal radll at a, 51te 1nd1cate that there is a

ngoup of muskoxen whose MATI 1s 8 The percentage of these

':bones 1s subtracted from the sample StatIStIC and a new "\'i,"‘°

ffMATI is recalculated for the remalnlng populatlon. The}vt |
ffresultlng 1ndex for the subpopulatlon can then be compared
;-aiw1th those from other 51tes. :‘ | ”A ‘
: In order to construct the MATI the MNI based on the‘

: number of closed and open lohg bone ends 1s flnstn‘v"

:')L‘ . .

’b}determlnedt The percentage Of closed and open eplphyses is.
:}then calculated for each long bone portlon. Each percentage
dfflgure 1s multlplzed by 1ts r&ﬁpect1Ve closure value‘(1 or

"f2) and totals are calculated for all elght bone portlons

Ty,

‘_w1th the same value. The totals are summed and d1v1ded by

b

.100 to produce a populatlon matur1ty 1ndex..Ind1v1dqal 51te

~‘data concernlng muskox mlnlmum number of 1nd1v1duals are‘

-
.
1

]V.presented in Chapter Slx.‘:f¢”

foVD1scu551on of the m1n1mum nqmber of 1nd1vxduals (MNI)

The flnal quant1tat1ve measure for con51deratlon 1n

Ty : "“ = CLoE

,~thls chapter 1s the mlnlmum number of 1nd1v1duals (MNI)

's,;estlmatlon method It was flrst proposed by Whlte (1953b)

*:and has been used 1n the analy51s and reconstr tlon of a .

"varlety of preh1stor1c sub51stence and settlement e

‘fj“act1v1t1es._The method has been the subject of conS1derable

'“~debate concern1ﬂg not only 1ts formulatlon, but also 1ts

'.\- :



,Correct—application (see torheXample, Casteel,1974;.1977;
\"G1lbert and S1nger 1982- Grayson 1978, T979;:andﬂMor1an )

5198‘3) T

Ay

Cim A ma]or controversy surrobndlng the use of the MNI

’“vmethod 1nvolves the 1nterpretat1on of whole anlmal counts.

L An untenable assumptlon related to 1ts use 1s that entlre

-anlmal carcasses were processed and cOnsumed 1n dlscrete

-ylocatlons. An example whlch 1mp11c1tly 1ncorporates this

o

| assumptlon wlll 1llu5trate the problem aFISIhg from its
- acceptance. Reconstructlon of human populat1on 51ze and/or ’,,i
Ld:length~of occupatlon at a prehlstorlc campsmte has. |
,'frequently been\attempted w1th zooarchaeologlcal analys1s
Ef"us1ng the‘MNI method (for example, see Spless 1979) Suppose B
;that a;, prox1mal metatarsal of an adult carlbou was undovered

- 'at ‘a small archaeologlcal 51te. The MNI estlmate for thlS

”fl_farctlodactyl would obv1ously be one and the amount ofv’h

A

”‘ffavallable food from thls 1nd1v1dual could welgh

';‘approxlmately 222 pounds (B1nford 1978 136) B1nford

if(1978 136) has determlned that the average dally consumptlonr;*

';fo.of meat by an adult human (Nunamlut) 1s Z. 63 pounds.,w

“”5jﬁ:TherefOFe: the slngle sarlbOU would have prov1ded about 84

*';days of food for One person.‘Varlous alternatlve

"hﬂ}f1nterpretat10ns of the 84 person days of ﬁood are possxble.,‘

) A*ﬂ"They are. dependent upon knowledge of the 51ze of the ,jfm

?fieonsumer populat1on and s1te functxon. One humanﬁmay havea,:

.

consumed meat and other USable food 1tems from the car1bou

T - '1 -

carcass over ‘a perlod of 84 days,vor 84 people ma;‘have

% R . i T -

".', . . '."q I o . oy
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‘-study

Chapter Slx are 1n part dependent upon them( 3 :

89

consumed the carcass in a period 'as brief as a single day!

.'Either"conclusion‘is'fmprobable, because few

ethn0graphicallyAdocumented hunter-gatherer activities
.‘result in the creat1on of . such 51tes.

I the 51te 1n whlch the carlbou metatarsal was .

3

1’unearthed.had been‘a_huntlng stand, at least two

LT R ’ , - . :
explanations exist for the boﬁe's'presencea First, the’

'successful hunter may have removed the metatarsal from the
‘carlbou k111 in’ order to’ snack' on marrow before

transportlng the rest of the carcass back to camp Second

: the bone may have been removed from cached food in camp, and

_ carrled to the,hunt1ng stand for a snack' Each scenarlo

has been documented among Nunamlut carlbou hunters by

Blnford 197&_ In both explanatlons the anatomrcal part,

Y

and not the wh'le carcass is’ the approprlate un1t foro

_ Based.on thev roblems 1nherent wlﬁh the whole anlmal

countlng method fpr reconstructlng sub51stence act1v1t1tes

Blnfo d 197\69) asserts that the MNT method should be

s

restrlcted to estlmatlng the number of 1nd1v1dual bone

elements for the purposes of relat1ve comparlson. The method

1s espec1ally approprlate for analy21ng large, well .
preserved faunal samples l1ke those obtalned from Banks
Island Copper Pnu1t archaeologlcal 51tes. Blnford s w"{"g
(1978 69 72) MNI countrng procedures are rev;ewed here,

51nce the analy51s of muskox faunal remalns dlscussed xn

~ - %

L
k)
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Binford (1978:70) reports that cdhtemporary Nunimiut

» hunters do not dlscrlmlnate betueen sides- when butchering a
carlbou. That is to say, left and rlght anatomical parts
“have an equal opportunlty for be1ng transpspted to the

. re51dent1al 51te. However,fhe does 1nd1cate that anatom1ca1

.

parts of differing 51des may be. transported to dlfferent

('

areas,’ and concludes that the MNI should be obtalned by f

d1v1d1ng ‘the total number of elements ‘which are present in

the body Fract1onal MNI often result by u51ng thlS method

-

'y_and thlS srtuatlon ‘may leave some researchers,uncomfortable.-

<"Blnford defends thlS unlque approach by argu1ng that'
}estlmates of meat yleld are greatly 1nflated when the MNI
calculatlon is. derlved from the 91de of the bone element

’ y1eld1ng the largest number Th1s is because one of hlS

R concerns 1s w1th documentlng the amount of food wh1ch 1s

avallable to the consumer populat1on at a spec1f1c locatlon..hf"'

-

'{.Blnford observed the dlfferent1al use of carlbou and sheep

.C arcasses by Nunam1ut over space and through tlme,‘and thus
'ghe was not 1nterested 1n hypothe51z1ng How much food Was B
:avallable from whole anlmals. He employs 51m11ar arguments'“
“to jUStlfy why anlmal bones were not segregated by age. |

Imp11c1t 1n the use of the anatomlcal part count1n§
1method are the assumptlons that Sampl1ng strategy 1s

";representatlve, and that taphonomlc processes have not

”"{resulted in the removal or: destructlon of zooarchaeologlcal

- materlal from the 51te prlor to fleldwork Data concernlng

L _’Copper Inu1t 51tes Wthh are relevant to these tOplCS are

. . ST .
. : R R
L R

,

5 R
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addressed in the next chapter,
| The approach advocated by Blnford for countlng MNI-
‘‘seems reasonable for zooarchaeologlcal research fdfﬁsed
exclus1vely on reconstructlng s1te spec1f1c sub51stence
act1v1t1es. However, this 1s not the’ exclu51ve ob]ectlbe of
‘this study Much of the controversy Surroundlng the
~appllcatlbn of the MNI method has resulted from a fallure to

‘ recognlze that dlfferent countlng methods may be requ1red to

research dlfferent problems. Blnford s MNI est1mat10n method

¢ -

is approprlate for exam1n1ng site Spelelc sub51stencq9
act1v1t1es and it 1s adopted here for that purpose. ﬁbwever
it possesses no Utlllty for addre551ng questlons regardlng

the number and ages of anlmals harvested Carlbou.or o
e 4 .

muskoxen are dispatched as. whole an1mals. Obv1ously, §f77
rlght femora and 12 left Femora are counted in a sample of

faunal remalns at least 12 (not 9, 5) anlmals«must have been

o

kllled Therefore for the purposes o};?econstructlgg anlmal

procurement strategles, whole anlmal counts based on

anatomlcal 51de and age 1nformatlon must also be calculated
t - . .
: : .
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V Data Collectaon' The Copper Inult Sltes and

; » R O
S o Methodolog1cal Con51derat1ons ot

*

Introdﬁ%tlon

N .
= . . .
Ve SN e

Site select1on\cr1terla and gata colle¢t1on methods are,:~

rev1ewed inm thlS chapter. Selectlon wasg based on crlterla R

- used bygbr. Cl1fford Hfﬁkey in locatlng\51tes approprlate

'
“for. recodstructlng and explalnlng 19th century Copper Inult

culture 1n the west central Canadlan Arctlc. Thé three 51tes' e

; chosen by H1ckey for 1nteﬁ31ve archaeologlcal 1nvestlgat1on
Haogak (PhPo 3) Nasogaluak (Png 3) and Kuptana (PjRa 18),

}{7(see Flgure 5 1) all possessed characterlstlcs amenable for].V%
) . .

conductlng zooarchaeologlcal analyses. The general crlterlafﬂ,"si”

IIWhIC madﬁ these 51tes su1table for studylng Copper Inu1t

sub31stenee act1v1t1es 1nvolv1ng muskox procurement and use'}«fm

e presented flrst They are followed by a br1ef

data cdllectlon methods..

Y Lo

L SR
T

Slte select1on = ‘jt oo ~=J :2;.4; ,ﬂ"iff""

N .
[ s

F1ve crlterla wete used to select 51tes thét wene

-

app;oprlate for 1nvest1gat10n.-They 1n§?uded% 1dent1fy1ng

’f,51tes OCCUpled dur1ng the 19th century,.locatlng well

preserved osteologlcal assemblages, £1nd1ng 51tes 1n whlch

-~

11tt1e excavatlon was requ1red to expose remalns- ch0051ng

51tes in dlfferlng env1ronments fof comparat1ve purposes;f}fV
J lvand,assesslng,sltes‘hased~upqn;logrsticaliconsldEratlons;;

i .
~ R
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'Each of these crlterlon 1s dlscussed below. e L

Flrst 51tes belonging to the approprlate‘cultural and

'chronologlcal perlod requ1red 1dent1f1cat10n. %he prehlstory

- of Banks Island is relatzvely unknown, although 11m1ted

v’

archaeologlcal ev1dence demonstrétes at least 1nterm1ttant
s

occupatlon over the last 3400° years. TQ@ earllest dated

J

locat1on is the Umlngmak S1te (P]R}—Z) located about 20 km

SW of the Kuptana Slte (PjRa 18) Three C 14 dates prov1ded B

an average age sllghtly 1n excess of 3400 years B P
!

(Muller Beck et al 1977 5) Umlngmak was first v1s1ted 1n

T1965 and reported .as'a Pre Dorset camp51te (Taylor 19677

N

*‘Subsequent fleld 1nvestlgat10ns by Muller Beck in 1970 and

'1973 ylelded a large number of Pre Dorset 11th1c, antbfr and

'C?bone artlfacts, as well as a large quant1ty of butchered

<’muskox bones (Muller Beck et al 1977) Muskox osteolog1cal

ddlremalns predomlnated 1n the faunal sample.

>4 .
'“} Paleoesklmo occupatlons are not conflned to the

1,northeastern7portlon of Banks Island 51nce ev1dence for

”them 1s also found near the Masxk Rlver along the southern :

wgcoast (Arnold 1981) The Lagoon Slte (OJRl 3) 'i's - dated

Yoo "'.,,"

;:approxlmately 1000 years more recent than Um1ngmak but

?.conta1ns dlagnostlc Pre Dorset art1facts.,Mar1ne and

~ f

afeterrestrlal mammals, as weﬁl as an abundant av1an fauna are

S

llsted 1n the sxte zooarchaeolog1cal 1nventory. o

No ardhaeologlcal remalns have been dlscovered to
o

although remalns of the latter,are reponted from southern

B

"‘

TN

brldge the gap betWeen'Pre*Dorset and Thule 0ccupat1ons, r;;rﬁpf~<*



95'
Banks Islang. Thule house structures’are located 1n thev
southwest corner at Cape Kellett and near Sachs Harbor
Dendrothonolog1cal samples obtalned from wood assoc1ated
w1th the Cape Kellett houses ymelded dates of A.D. 1466 and
1468 (Manning 1956*24), Archaeolog1cal materlals dlagnostlc
of Thule Culture were also found on the southeast coast at
Cape Cardwell and south of Nelson Rlver. Houses at Nelson

LR

of whale bone,,and wood and carlbou

bundant (Manning 1956'26)
part of the 1sland has been most -
intensively  surveyed bor archaeologlcal 51tes Several .p.

archaeological surveys wereiconducted'there in the m1d

1970's, but were never publlshed ﬁlnce ‘the 1nceptxon of the;7‘

g
Copper Inuit Research PrOJect in 1978 under the d1rect1on of

Cllfford chkey (pers-¢0m 1984 , 192 51tes have been:_
-
located on this portlon of the 1sland The" majorlty of the

sites can deflnltely be aSSOClated w1th Copper Inu1t (

culture. @ . f. B
Although the entlre 1sland has not been<§ystemat1cally

Surveyed for archaeologlcal remalns, Copper Inult sxtes-i”

At

appear to be conflned to an area extendlng from De Salls Bay;
north along the east coast to a spot jUSt north of the

Haogak Site (PhPo-3). and encompa551ng a large portxon of

north- central Banks Island (H1ckey 1982) The 51tes chosen"

4.

for 1nvestlgatlon are located in the northern part and all j

ES

contaln ev1dence p01nt1ng to an occupatlon post- dating the»d

abandonment of the H.M.S. Investlgator Materlals (e,g;;}’
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metal wood, 'or.glass) either.COllected frOm'the ship or its
cache were found in all three sites. In addltlon,,antler;

and’ perhaps wood were processed on the 51tes w1th metal

_saws (Cole Wlll 1984) Artlfact £orms are also conslstent~

'wlth a 19th Century Copper Inu1t aff111atlon (see.McGhee

1972 and Jenness 1946) l'f‘ .

%
I
3

g v , :
Cultural materlals WhICh do not necessar1ly post date

the Investlgator incident were found in tyo of the study '

51tes. Thelr presence 1s amblguous, and they do not
1nvalldate the 1nclu51on of. the s1tes 1nto the study sample.,
\A 51ngle non d1agnost1c quart21te flake and core were - : .

'located in a tent r1ng at PjRa 18, and an Lsolated quartz1te .

H

cobble W1th flake debltage was dlscovered on the perlphery

ykof the Nasogaluak Slte (Png—3) It is not known whether ‘

N

.19th century Copper Inu1t practlced stone flaklng, 31nce no .

| ment1on of it is made 1n the hlstorlc and ethnograph1c

, -

llterature. o "r../

Second well preserVed cultunal.and'osteologica1\"l SR

“x.materlals were requlred for ana1y51s. Low temperature ‘and.
iarldlty were probably respon51ble for the excellent | ’
preservatlon of bones observed ‘in most s1tes v151ted on

:fnorthern Banks Island 1nclud1ng older occupatlons such as N
.Umlngmak Meteorologlcal readlngs taken in Sachs Harbour at\
.the southwest corner of the 1sland document that the annual

‘%average number of frost free days fof the perlod 1941~1970 |
is 15 and that the mean monthly temperature d1d not exceed ‘ef'

g° < betWeen 1ﬁ%5 and 1970 (Maxwell 1980 175, 276) Sllear
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or colder weather COndlthnS are postulated for northern
Banks Island |
Morphologlcal characterlstlcs attrlbutable o~bone
weather1ng agents (Tappen 1969 Behrensmeyer 1978
‘Bonnlchsen and Wlll 1980) were uncommon on zooarchaeologlcal
spec1mens recorded at any of the three. 51tes. In fact
preservat1on was so remarkably good ‘that even dr1ed
perlosteum was often Stlll attached to the surfaces of bones
such_ as scapulae and humer11. Artlculated muskox tarsals h
were dlscovered under a flagstone at the Kuptana 51te w1th 2
vdeSS1cated muscle tissue still clinging to them - |
AS1de from weatherlng agents,gcarnlvore feedlng hablts’
also leave dlStlﬂCtlve morphologlcal alterat1ons on bone

surfaces (Bonnichsén 1973 Blhford 1981' Haynes 1982) The

" extent of bone destructlon due to carnivores partlally

depends upon the type of food avamlable and its abundance. B

Bone cyllnders, produced when canlds chew off long bone endsh‘
_are dlagnostlc of extensive bone destructlon (Haynes 1980,
B1nford 1981), Carnlvores also transport bones away from J
.areas where they were 1n1t1a11y obtalned (McKlnney 1974;
Braln 1981) | \

: Jenness (1922) obServed that,the Copper_lnuit relied on
.dogs for huntlng, and for transportlng food and- equlpment
‘As reported 1n Chapter Three, dogs aided hunters by reducing

imuskox f11ght dlstance and caus1ng an1mals to form.

‘ »characterlstlc defen51ve c1rcles It is also lnterestlng to

note that when Copper Inu1t famllles were flrst contacted by'

¢
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Europeans they rarely owned more than two animals (Jenness
-1922:82) ‘The number of dogs owned by famllles 1ncreased
~ when the people,begah to,accumulate more~mater1a1 ;tems
through trade w1th Whites. |

, The Haogak site produced the only direct phy51cal :
T S
evidénce for. the presence of dogs. The ev1dence con51sted of

i

‘a left dentary whlch possessed var1ous osteolog1cal features
' characterlstlc of domestlcated canlds. However,llmplements
: used to harness anlmals were dlscovered at,all three s;tes;
Dogs or other caalds apparently did have access to the
muskox bones,:flgce character1st1c gnaw marks were noted on

- some long bone articular ends. However, gnawlng was not

1ntens1ve- bone cyllnders were: not dlscovered at any of the

]

sites.
Jenness 61922) noted in 1915 that the Copper Inu1t he

summered with on V1ctor1a Island prlmarlly fed thelr dogs

¢ -

dlscarded f1sh remalns and broth and thatvanlmalS~were

- often t1ed to boulders -near, thelr owner s tents..Nlneteenth

-

century Banks Islanders may have fed thelr dogs 51m11arly
'Fish bones were d1$COVered in all of the archaeologlcal
sites, demonstrat1ng fish avallablllty and use by the , }/{__*__

1nhab1tants..In addltlon, anlmals would not have been~l-‘

¢

‘capable of remov1ng dlscarded bones from camp 1f they were
: tethered Consequently, dog feed1ng habltS do not appear to

have been a malor source of mod1f1cat1on to muskox: o
N * r“l_.’.

osteologlcal assemblages at the@Haogak Nasogaluak and

g

Kuptana srtes, SN ' . - “J !



‘Camps may hawefbeen occasionally'scavenged'bydwOlves’

“and foxes, but only ‘after 51te abandonment ~and therefore,__n‘
r.probably after the major1ty of usable food had been consumed o

or securely stored 1n caches. Scavenger 1mpact to the'
archaeologlcal assemblages of muskox bones was probably

m1n1mal However -no dlrect ev1dence to test’ th1s assertlon.' . an
is avarlable from any of the 51tés | |

‘ Thlrd 51tes contalnlng materlals exposed at the~
:surface were selected for study ?n order to retr1eve a large : :! "ﬂ
.-amount of 1nformatlon w1thout the need for tlme consumlng |
excavatlon. Thls was because lhe fleld season on Banks,'

'Island 1s br1ef generally con51st1ng of 6 or, 7 weeks
L between late June and m1d August Sltes may be obscured by
‘"snow cover before thlS perlod and the weather 1s too .
"dlsagreeable for outdoor work after m1d August The contents i

-of all three 51tes were v151ble on. the surface except 1n

Rsome tent‘rlngs, where materlals were often, located under

b .
' flagstones, and becauSe vegetatlon frequently fllled the '

~stone. c1rcles.‘¢ T

- Plant den51ty and dlstr1butaon over the 51tes were-”
_4pu¢£syarrable+_mhe Kuptana srte possessed the most R
\contrnuous vegetatlve cover,'whereas plant dlstrlbutlons
hwere more patchy on the other two s1tes SurfaCe and
.sub vegetatlon faunal samples were collected from each slte
;tor the purpose of spec1fy1ng Whlch bone elements-and slze;
f'groups were . be1ng under rep{esented Not surpr151ngly, those \»ff'r

v

ibones whlch tended to be obscured by vegetat1on were smaIl -y,f.l” kS

. - . \ . * s - : - . T
' P . . R . .
: . - - T - T ! '
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hr,ones,.lncludlng carpals, tarsals phalanges}3and bone*

'ﬁtragments. Such 1tems are probably greatly under represented7f

. ”
}

t,tln the MNI counts..
;‘.ﬁ_:,:;p Fourth 51nce one aspect of the‘prOJect 1nv01ved
.}5exam1n1ng how resources were procured and utlllzed by the
‘Copper Inu1t in" dlfferent s1tuatlons; 51tes were chosen
fwhlch were located 1n dxfferlng enV1ronments. In add1t1bn,pf"
. i;xnltlal examlnatlon of the srtes by chkey suggested \?iféft;
5funct10nal and seasonal dlfferences to hlm as 1nd1tated byl
‘ivarlatlon in structural types. For example, one 51te -nif
'(NaSOgaluak) possessed numerous stone caches and few ;f":
'“:tent r1ngs, whlle another (Haogak) exh1b1ted the reverse'
1351tuat10n. ThlS led chkey to. hypothe51ze that these 51tes

- represented essentlally complementary un1ts of the Seasonai

. Sub51stence system operat1ng durlng the 19th Century on the'v_Vy

L)
et

Flfth and flna&ly, were loglst1cal con51derat1ons

-‘relatlng to 51te acce551b111ty and camplng sultablllty Crew?l

4, RN

: e-and gear were flown to Banks Island v1a;ReSOlute Bay (thtle'ﬂ‘“

: Cornwall1s Island N w T ) 1n a Tw1n Otter alrcraft..,

l

-4—-Reasonably flat and stableﬁlandlng_surfaces had to be

located near all sltés for whlch a1rcraft was essent1a1 1n

; transport1ng research crews (as opposed to walklng Surveys) fij‘;it

‘.Thls loglstlcal contralnt was an lmportant factor 1n 31té

L \

NN

) - e - - . L - . .
. ' ~ T - .
. A . . . RN . . . - /\ <
E - ) A ’ : s N oy .

"selectlon. Even so, a 25 mlnute walk from the base camp was j;'*.f‘
',requ1red to reach srte PjRa 18 In addltlon, the local ‘Z<ffz

ravallab111ty of potable water was an essentlal con51derataon_ff"
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in choos1ng base camp locales. As a result many promlslng
s1tes could not be examlned in the 1ntens1ve manner'

descrlbed below. Nevertheless, those sele%ted on ‘the’ above

[

research de51gn¥ O e 'j' .

Site déScriptions 7 N L

Descrlptlons of the Haogak Nasogaluakviand Kuptana

- archaeologlcal s;;es are not 1ntended to be comprehen51ve.,

e -

'Ythe'three.occupat;ons.w1thlrespect.to-local geography,

Instead empha51s is placed on documentlng varlatlon among

'faunal‘remaihs,'stone features ~and types of archaeologacal

2 > T il

51tes found in the surround1ng reglons. Addﬁt1onally,.

v

1

C comments about w11dl1fe observed 1n the v1c1n1ty of the -l;”

51tes durlng the fleld season(s) are prov1ded, and the work

- completed on the sates ¥s noted ThlS 1nformatlon w1ll be

v N ~ B - - ’
A i . ;

referred to ‘in Chapter Slx

Haogak S1te (PhPo 3) fﬁ

‘ The flrst 51te to be descrlbed Hoagak (PhPo 3) was

drscovered durlng hellcopter surveylln 1981 (chkey 1981)

-

cr1ter1a by chkey satlsfled the baslc needs to resolve thep

and 1t 1s sltuated about 3 km from the northeast coast

(Flgure 5 1) It 1s 150 m- above sea level (a s. l ) on. the S

‘43‘ uppermost terrace of a- small rlver valley (Plate 5 T)

s

frost cracked plalnvcompOSed of f1ne sedlments, gravel
cobbles and an qcca51onal boulder characterlzes the well

draLned 51te area. It 1s very flat and the sedlments are

’ e - foa - [ . L. o .
Y S - ¢ ° ool T N RN
L e &

'f:compact provxdlng the only local su1table land spot for the»:~.‘
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Tw1n Otter alfcraft
A relat1ve1y broad but dlSCOﬂtanOUS terrace of wet:

sedge (Carex stans) meadows occurs 10 15.m" in hummocky

’ _escent below the 51te. An unnamed rlver 1s about 50 m below E
The rlver flows through a narrow valley whlch abruptly
'.h;opens onee the . coastal pla1n. It eventually emptles 1nto
fPrlnce of . Wales Stralt 'r N | |
. Vegetatlon on and around the sxte con51sted malnly of

:w1llow (Sallx pseudopolar1s) and dryas (Dryas 1ntegr1£olla)

-

'In general plant cover was sparse,,and 51m11ar to that of

o the barren uplands around the northern Thomsen Rryer

;dra1nage (Wilkinson and Shank 1974 68) However ‘the slte o
"was more densely vegetated than the surround1ng area. ”
W1ldl1fe was not.partlcularly abundant 1n the reglon ;
.lw1th only a few anlmals belng 51ghted dur1ng fleldwork A
“'tbtal of elght muskoxen were obserVed w1th1n a 3 km radius ,-.~”l
- of the 51te ‘in 1981 A s1ngle arCth fox made regular camp'fyr |

| v151ts.vFour muskoxen were observed feedlng dlrectly below,f

't“~the 91te in . the wet Sedge meadow 1n 1982 Also,‘whlle on - .

foot survey in 1982 three polar bears (Thalarctos y;}‘, K S

;‘maplt;mus) were seen off the- coast drrectly*northeast*ofﬂthe-——-

\-' ._“. : ‘ . .- ) R .
t;Slte._,\',‘ oL - S e N - oo

'7f* The majorlty of the Haogak Slte 1s concentrated 1n an

' area of approxlmately 2600 m? near the terrace edge (Flgure

“; 5 2) It was 1nten51vely 1nvestlgated by a 6 member crew-'

, over a 9 day perlod (July 28 - AUgust 6) 1n 1981 A area of.~'

| 2264 m’ or 87% of the s1te surface was mapped

[ . -t o o
.. B . L
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A total of 14 013 1tems (1nclud1ng artlfacts,
structural stones and bones) were located and. 1dent1f1ed-
Sixty- one percent or 8517 spec1mens, were muskox.
“osteological rema1ns, but they const1tuted 85 3% of the
.faunal 1nventory Muskox skulls and vertebral columns were
E abundant,lsee‘?late 5.2). Bones or bone fragments 1dent1f1edi i
asicaribou, hrctic‘hare (Lepus aPcthusll §now goose. (Chen

'caerulescens hypenbonea) loon (Ga{/"i'a 'sp ); and -unldentl_fled"

P

‘blrds and flSh oonstltuted the remalnder of the faunal

collectlon. In add1tlon, a - sxngle left dentary of a domest1c3

dog 'was also dlscovered on thlS sxte.tﬂ y {“ |

Stone featUres 1ncluded tent rings (some w1th excavated
floors) caches and stone rows (functlon unknown) Their

-vdlstrlbutlon 1n relatlon to-the mapped area 1s shown 1n
L » N
Flgure 5:2. Tent r1ngs were the most common feature,(and

. ) \

some of them also occurred off the sampled area, but w1th
11ttle of no assoc1ated bone.f '“t S

A survey of the reglon around Haogak was conducted but

. t .
few archaeolog1cal s1tes were located Opened vault caches

:_51tuated in a row on top.of a gravel radge about 2 km.,

'°tnortheast of the 51te vere. discovered durlng a hlke t° the

coast._No faunal remaans were’ noted near any of the stone r'»:
'“features. Another 51te (PhPo 6) located even closer to the f,{
4ecoast was Sltuated on a promlnent gravel feature Although |

"vthlS small 31te was. only brlefly V151ted it was determlned L

that muskox bones were the most abundant faunal remalns, and

-.

gthat seal and b1rd osteologlcal mater1als were present. In
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addltlon, an almost complete harpoon used for breathlng hole

’
LN

seallng was found at thls sxte.
, A 51ngle klll -site’ contalnlng one 1ncomplete muskox

skeleton was also located en route ‘to the coast.

-

Nasogaluak 51te (Png 3) _ |
The Nasogaluak Slte (Png 3)‘1s p051t10ned alpng the

Thomsen Ruver approx1mately 70 km upr1vér (south) of

107

Kuptana, and 90’ km west of the Haogak s;te (see: Flgure 5 1) fﬂ;fft

Its elevataon lS 95 m a.s. l The r1ver 1s\ab0ut 25 m below

e the 51te, and the moderately steep descent to it is

hummocky Most of the 51te szts on a promlnent bluff

A /

~command1ng an excellent v1ew up and down the Thomsen Rlver

R valley (Plate 5. 3) The valley is broad w1th llttle

topographlc var1at1on in th1s area, and the r1ver meanders :

\

. across a w1de 'and often sandy flood plaln.

Wlldllfe, both av1an and mammallan, was plent1ful in.

the 51te reglon Muskoxen were seen 1nd1V1dually, 1n small

» groups,. nd 1n one 1nstance, 1n a herd of 19fan1mals. On two

ﬁ occa51ons, they were observed less than 25 km from the FR
\ A}

o 51te. Several carlbou were also seen. A fa'lly of foxes

dennlng near Nasogaluak made frequent v151 s to the camp and
51te.. ﬁ{:ffi’::l }T~‘.=:7' ﬂ'g:f*.

The contents of Nasogaluak are dfscontlnuously spread
over a- lagye area measurlng about 20 000 m" There are two
'concentratlons of mater1als, one 1s along the bluff edge
parallellng the r1ver, and the other, whlch contalns only

stone features,'ls located a. few hundred meters to the east

e



" 3 The' Nasogaluak Site (PgPiz3) facing” .- = .- "




w«§¢~of the first. _ | o .

The Nasogaluak site was initially located during survey

in 1978 (Hickey 1978:13); however, intensive]inueStigatiOn :;

was not undertaken untll a two week'penaod’(July;1272?)7}?1l2'

1981. A total of 1880 m* were mapped in twozdescrete‘areas;hb»
) along the blutf edge where'faunalvremains were/found'(refer

V4 to Figure 5.3). It represented about QS% of the total area

in that site portlon The terra1n along the bluff edge is-

flat and for the most part, well dralned However a low

lylng area, densely vegetated and poorly drained, does

bisect 1t. Vegetatlon is sparse in the well dralned spots

-~ and consists mostly of w1llow (S pseudqpolarls) The- wetter':

areas are domlnated by dryas (D 1ntegA1fol1a)

> Muskox osteolog1eal remains totaled 6”526 spec1mens or
58% of the site sample (11 200 1tems) and 90 6% of the’ »eh

faunal 1nventory Axial parts were notably absent from

© A

Nasogaluak but large concentratlons of Smashed muskox bone

occurred at several locatlons. Other bones and bone

"l
l

fragments which were 1dent1f1ed as carlbou, polar bear,

‘rlnged seal (Phoca hispida), ‘arctic hare,.snow, goose,'

ptarmlgan (Lagopus Sp. ) loon,4Sn|ﬂ§jgwl (Nyptea scandlaca)

- S

and un1dent1f1ed blrds and flSh made up the rema1n1ng 9 4%

of ‘the zooarcbaeologlcal sample.t .},f
' Stone features were abundant on thls s1te 1n contrast
to Haogak. About 100 stone structures were located and:a

included tent- rlngs (complete and partlally dlsmantled)

vault caches,.dlsmantled-caches, garmat llke structures,'lf



.
N
~

2200~ ’ - - - .
A} Ay
. 5 A
. , : o .
. e
. - . A
' F N .
’ ' - !
S NASOGALUAK SITE tPgPw-34
THUMMOCK Y - . - R
poorty dgramnec - ' ’ : L
' “KEY " \ e -
. kY
£ - o Lot
F g . . F- STORE FEATL?HE . . . R
) K .U,u.mv OF MAPPED AREA
) .
. . .
. . » :
; . . -
“‘)' «v ! . ‘ ' ) o
. GRAVELLY . !
< owell Cramet - - o
N T - c. .
ol . . ’ oL
UL A0 THOMSEN RiVER - T LN
- agot~ € THOMSEN A y . . . ‘
. ' R i ¥ g > . N
) \ / » - 4
- ,//. . . ' e . .
N v - . - /\ ’ )
. / i ‘ AL :
! N ) 4 . PPN ' ’
/ .'4/ , /./ ] . .
. Jow A _ -
. /Q// . / ) { .. B
4 3800 ‘ [/ . [ / 1o » 2Qwm
C el ! . < AR
- . . “m/ : . / R N S |
: i . . . ., N - . ‘ ‘|, [ - r .
H ¢ - ) ! // " GRADUAL | D . ‘l JBCALE
Ry a2 . .
- . - ’/ ..o SLoPE - ) » sLeft 1ot
, ‘4\4\‘%‘ | . N P . . . . . iy . .
. MUMMOCKY pEgcEnT l ' ! . ; » .
’ 400{ . L i
? Y 80 ‘ REORAwH sHOw Cratnir s s:nvr.: L% S -
v \ P e R R
' N ) ‘ . s . ] . N ) N Y] ; . ,'
. . . . . R - . ‘ s - 1 oL
R - . . - . N N o . L e 1t .
-Figire 203 Lgcation of features and. mapped ared on the Nasogaluak Nite
. . ~ , o, ! : s ' s "4 ‘ . - )
(Polhwa 33, 0 R - L - C
" N B . 1 . 3 N ) . ,'
. b \ .



11

\

' flagstone paved areas, and w1nd breaks (chkey 1981). Vault
'caches, many constructed w1th stones welghlng over 50 kg,
predOmlnated in, both portlons of the site. In fact they
‘were the. only archaeologlcal feature east of the 1nten51vely
mapped part of the 51te. e

: ” 4
. Survey of the \urroundlng area revealed several muskox
' P

kill- 51tes. WlthQUt exceptlon“ they were characterlzed by a.

lack- of appendlcular skeletal parts. Indlv1dual ‘as well as

\ 4mult1ple klllS were ~';mg’ One 51te (Png 2) about -5'km\
. Ny |

' northeast of the bluff conta1ned the remalns of two bulls

(Flgure_5;4) A rlnged seal t1b1a and femur were found lying

‘at’thefsagittal-end-of an artrculated vertebral column

:I

belonglng to. one of the bukls.
l Two addrtlonal s1tes were ldtated in the v1c1n1ty of
Nasogaluak but on the opp051te 51de o{ the rlver.'One
(Pth 1) contalned stone caches and an abdhdance of b1rd
.bones. 1t ‘is about 3 km dowanver from. Png 3 on the west
bank The other 51te (Png*S)‘ is 51tuated almost d1rectly
across the Thomsen RLver from Nasogaluak It possesSed no -

\

structural ﬁeatures,,but dld;contaln\varrous artifacts (snow

knife, boneipin,,metal‘cooking'poth etc,) scattered over a -

sandy area along .the. river edge.

E Kuptana 51te (PjRa 18)
The Kuptana 51te was dlscovered undlsturbed in 1978
(chkey 1978) It is 1ocated 1n the northern Thomsen Rlver

dralnage at an elevatlon of 120 m ‘a.s. l (see Flgure 5. 1) .

Mercy Bay is approxlmately 60 . km due north of the 51te.‘

’
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The site 1s 51tuated on the barren uplands‘
characteristlc of thls part of the 1sland (W1lk1nson and

_Shank 1974-68) about 1.5 km west Of the\Thomsen Rlver.\An\“

- impressive view’ of the surroundlng reglon is avallable from_'

it (Plate 5.4). The rlver loops across a w;de rood pla1n ].:.
below the site; dune topography and sparse vegetatlon o
'characterlze areas 1mmedxate1y adjacent to the Thomsen. The
‘low lying area between Kuptana and the r1ver is punctuated ‘\
;by numerous,\small ponds=— many separated by . ralsed leveesl
:_Sedge (C gtggg) predomlnates in. these meadows,vr -
| 1rds and mammals were abhndant in the 51te regron.; '
‘vKuptana 1s located w1th1n Banks Island Bird Santuary No 2,-~
" and ducks, geese,'sandhlll cranes, snowy owls, Jaegers and a -
"varlety of songblrds were commonly seen. Muskoxen were
.51ghted almost da1ly ‘in the meadows below the s1te, and they
-occ351onally wandered close to camp Table 3 3 presents data ;
ollected on anlmals seen 1n the area in. 1982 Carlbou were
1nfrequently observed only 5 1nd1v1duals were spotted 1n
1982 Other mammals recorded inthe v1c1n1ty of PjRa 18
'1nclude~ arctlc foxes, arct1c'hares and lemmlngs.,
Kuptana 1s an exten51ve 51te coverlng an estlmated

'.20 000 m Sandstone roch outcrops are present at the north
’,and south\51te ends, and a total of 120 open, vault caches

-

‘ occur on them._Archaeologrcal materlals are scattered more

“

~

or less contlnuously, except 1n areas adjacent to the cache

\

jconcentratlons. Vegetatlon 1s w1dely dlstrlbuted over the L

'51te, however, faunal materlal 1s readlly v151ble 1n the

B e
Y
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'plant cover domlnated by w1llow (§; psuedbpolaris)ﬁand,dryas -

.',‘(D 1ntegr1folla)
| | Inten51ve fleldwork was carr1ed -out at thls 51te over, atii
'uthree year perlod beglnnlng in 1980 (chkey 1981). A total‘
of 9600 mz were mapped, coverlng about 50% of the 51te area
_(Flgure 5 5)..Art1facts, faunal materlal and stones comprlse
.-the 1nventory of 36 507 catalogued and mapped spec1mens
:Whlch do not 1nc1ude spec1mens recorded by excavatlon in the
‘ northﬂand south habltatlon areas T - .: o R
The most 1mpre551ve characterlstlc of thlS 51te.a51de

from LtS large s1ze 1s the quantlty of muskox bones spread

. over it.: Seventy percent of the items 1dent1f1ed 1n the 51te'

“’1nventory are muskox osteologlcal remalns (25 554) and they .

compose 83 4% of the faunal sample._A mlnlmum of 375 skulls
xwere observed in 1978 and over 100 of them were
':fconcentrated in one 51ngle area less than 50 m in. dlameter
‘(chkey 1978 39). R | s
Snow goose bones were the second most abundant faunal i
remaln. They totaled at 1east 1752 spec1mens(‘and |

vrepresented 5 7% of the faunal inventory Other specaes
'.’whlch‘were 1dent1f1ed 1n the zooarchaeologlcal sample

{1ncluded all of the spec1es mentloned for the other 51tes,}"'
L:aas well as Arct1c wolf (Canls Iupus spp )

At leaSt 35 large and small stone tent rlngs are

3present on Kuptana They are not evenly dlstrlbuted over theg”'"

fjslte, but oceur in clusters at ‘the north ard south ends.,‘“

:Other ﬁeatures in addltlon to the vault caches already
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mentloned, are muskox rlbs stuck uprlght into the ground
and arranged into c1rcular patterns. The rib rings measured
about 2m in d1ameter, and. were probably used for. stretchlng
dand drylng sklns. ‘ \ _ | | T |
Other Copper Inu1t s1tes have been‘ldcated on foot

survey 1n the area around E]Ra-18 They 1nclude: s;ngle and
multlple muskox klll 51tes,‘1solated tent- rlngs hunting
”bllnds, and smaller camp51tes Of partlcular interest|is

1 another large,'re51dent1al site located approx1mately\15 km
’north of PjRa-18 and referred to as Head Hill West (PlPx—1).
At least 17 structures are present,,and 543 muskox skulls
were counted on the surface (wllklnson and Shank 1975:104).
‘fAcross the Muskox Rlver and almost opp051te Head Hlll West‘
is another substant1al encampment (PkPx 2) 1n whlch 25 ‘
'structures d1v1ded ints two clusters are v151b1e. W1lk1nson

' and Shank (1975) c0unted\134 muskox skulls at. thlS locallty

Faunal” rema1ns of spec1es other than muskoxen were present

.. - but 1n mugh fewer numbers at both s1tes.

In summary, the three archaeologlcal Copper Inuit
-sites~ Kuptana, Nasogaluak ‘and- Haogak possess several

's 1mportant characterlstlcs’whlch make them 1deal for a
zooarchaeologlcal analy51s.,All conta1n well preserved
osteologlcal mater1al 1n a well def1ned temporal context. l
;\add1t1on, the majorlty of archaeoﬁfglcal remalns are exposed
g;fac111tat1ng rapld data recovery Flnally, one mammallan -
specles, muskox, 1s\the pr1nc1pal cemponent of all faunal

/ .
‘,assemblages even thdugh 51te topographlc 51tuatlon and f

e
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internal_organiaation are.variabie.vds' o o
The methods‘empLOYed to‘coliect4faunal data are
described‘neXt.dTheydwere~desionedftoJobtain'large.amounts:

of zooarchaeologioalgintormatron raoidlw ith minimal

disturbance . to the'sites.

. Methods

IntroductlonA N ‘;- AN

Kuptana (PjRa-18) was the first Copper Inu1t site
inten51vely.stud1ed.(chkey 1981) Fleldwork was 1n1t1ated
there by Hrckey and a crew of 5. 1n 1980 Standardlzed data
recordlng procedures were 1mplemented that season, and they
. were adopted with some mod1f1catlons for subsequent
fleldwork 1n 1981 ‘and 1982 A 2 m grldrsystem was laidiover'
dthe site -once 1ts perlmeter had been v1sua11y determlned -
The basellne was orlented so as. to blsect the 51te east to
.]'west.,All archaeologlcal materlals occurrlng 1n a grld
5quare were' 1ocated w1th reference to the NW corner. Squares.
: were de51gnated w1th a palr of 3 dlglt coordxnates
The locatlons of artlfacts, bones and structurally
; hrelated stones were marked on sheets graduated An 10 cm2
.'unlts.‘A keyed 1dent1f1catlon llSt of all materlals was
.:prov1ded on an accompanY1ng sheet éonsequently, very few h“
‘osteologlcal spec1mens were removed from the 51te'}An -

except1on to thrs practlce/was collectlon of muskox teeth

. fq; dental annuli. ana1y51s...}
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Photo- mapplng methods . L

Surface exposure of archaeolog1ca1 materials made
feaslble a- photo mapplng data collectlon strategy Hickey
photomapped portxons of ?3Ra-18 in 198b using a quadrupod
(plastlc plpe construct1on) attached to % 2 X 2 m frame.,Af
35 mm. 51ngle reflex’ camera fitted with a 28 mm;wide angle
- lens was mounted 3 m ‘over the frame center The shutter
release mechanlsm was. trlpped w1th an air bulb.
‘ Unfortunately, technologlcal compllcatlons beyond the
ﬁlnvestlgator 's control. resulted in failure of the shutter to

funct1on properly m1d way through the f1eld season. 'No data -

- loss occurred however, 51nce wrltten fleld records were

also kethf
Darge port1ons of the Nasogaluak and Haogak sites were;

~'photo mapped in 1981 but w1th several 1nnovatlons to the
2 system preV1ously used by chkey Flrst, a free- standlng

'.'tripod was substltuted for the flxed leg quadrupod (Plate

‘:~5 5) nght we1ght alumlnum was used to construct the trlpod

"and a, 2 x 2 m frame.:It possessed an advantage over plastlc o

Cin that 1t d1d not crack 1n cold weather,.or warp through
'constant use. The free standlng trtpod was ea51er to. level

over gr1d squares WIth uneven surfaces or over features,
4 . t

such as large stone caches.”.bp y:

Ty

dh Another dlfference was that all fllms were developed in

}the fleld so that proper negatlve eprSure and allgnment

E over gr1d squares could be checked The black and whlte

o -

| Qurfllms (Panatomlc - x) were developed w1th1n a day or two of

AR
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Plate 5 5 The tr1pod systpm used for p oto-f

mapplng the 51tes. _v' ‘.
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'exposure u51ng“standard technlques.
ertten record sheets were Stlll malntalned however,
»tlme spent preparlng them was. substantlally reduced Slnce
.resolutlon was excellent (see Flgure 5 6),‘much 1nformat10n
: could be coded dlrectly from the 20 x 20 cm photographs
'u51ng a mlcrocomputer cataloglng system developed\by

Terrance Glbson (Department of Anthropology, Unlver51t

ViAlberta-‘see Glbson et al‘ 1981) For example, long
fragments and stones were d1g1tlzed dlrectly from

Ahphotographs S0 that only general feature locatlons rather
'than prec1se coordlnates of 1nd1v1dual bones ;or stones’were's

noted on grid sheets,

Mlcrocomputer methods
There are a varlety of ways 1n whlch zooarchaeologlcalx

data can be organlzed and coded for computer storage and

- manlpulatlon (for example, see MCArdle 1976 Bonnlchsen andv

Sanger 1977 and Glfford and Crader 1977). Generally, all
:sdata are translated 1nto a numerlc strlng ‘code whxch

1ncludes provenlence and 1dent1f1cat10n 1nformat1on_£or a

51ngle osteolog1cal spec1men. A unlque numerlc code 1s glven ;_'l

‘o ;

to each skeletal element Add1t1onal numerlc a551gnments aref”f

‘;fmade for bone portlon, anatomlcal 31de, age and sex.,For

!

‘-h{ purposes of analy51s, categorles of coded 1nformatlon are

{ ‘d'ﬁvlocated in prearranged slots of flxed w1dth w1th1n the &

.v\

B ‘numerlc strlng The coded data are then entered 1nto ‘a.

S0 fdtermlnal

:g malnframe computer via punched cards ‘or v1sual dlsplay
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An Apple II+ 48K m1crocomputer with perlpherals.was
1n1t1ally used to catalog and store Banks Island data.glts
use 1in con]unctlon w1th the software developed by Terrance
GleOD prov1ded several advantages over other systems.'
“ First, osteological data were translated into; strlng code by_;'
machine rather than operator. A BASIC language program used
in con]unctlon with a v1sual monltor prompted the 1nd1v1dual
enterlng information with a serles of questlons (and
p0551b1e responses) The questlonSrconcerned categor1es of B
osteologlcal information con51dered necessary fOr analy51s.2f
" After all questions had been answered the program generated;
an alphabetlc strlng code.— one llne of characters for each'{'

v

spec1men descr1bed Alphabetlc codes were easier’ to

translate and check for errors than numerlc ones, because of;’jf'

their mnemonlc association w1tb Engl;sh terms_(eg}pnax1alﬁf“
was entered as "AX") | ERITE ; - .
Second prec1se coordlnates locatlng each spec1men P}
w1th1n a 2 m grld Square were. automatlcally determlned byi
the program, and Jncluded w1th1n the strzng of coded
1dent1f1catlon 1nf0rmat10n. ThlS was accompkﬁshed wlth the‘J1
use of a 1000 cm dlglt1zer, Square photograpgé or fleld
bgrld sheets\were orlented on‘the tablet. The program asked 'f‘
the recorder for -square coordlnates (Nw corner)‘and scallng ‘
vlnformatlon. When . prompted the recorder touched the-r? o

electronlc pen to the bone or artlfact 1mage and 1ts exact

locat1on w1th1n the square was computéd



o

Thlrd the system was t1me eff1c1ent, and could be 1
'operated by 1nexper1enced 1nd1v1duals WIth a m1n1ma1 amount
'of tralnlng and superv151on. Data were entered 1nto the k“
'4.computer system d1rectly from fleld records. pract1ced

recorder could catalog as many as . 100 Specrmens per hour.‘

' Fourth tHe Apple and its asSocxated COmponents were
compact and llght welght Everythlng fatted 1nto a plywood
carrylng case measurlng 82 x 61 x 41 cm and we1gh1ng 41 kg/

'They were taken into . the fleld in 1981 and powered with a

'wlnd generator. Consequently,‘archaeologzcal 1nformat;on

'.collected dally was computerlzed 1mmed1ately

Some assUes regardlng bone 1dent1f1cat10n procedures in

1the fleld requlre mentlonlng 51nce they determxned how data
were. coded wlth‘the mlcrocomputer, and ultlmately how MNI
l‘estlmates were calculated Bone eIements or. element portlons
were 1dent1f1ed as left rlght or 1ndetermrnate." |
‘;vUnfortunately, not all bones were Slded in the‘fleld. .

; Dlagnostlc morphologlcal crlter1a were-occasional&y .
obllterated from spec1mens'mak1ng side;recognitlonxll
“1mp0551ble. Also, fleld recordlng of the appropriate
h’lnformat1on was. sometlmes overlooked R

7": Only whole anlmal’MNI counts were affected by the
absence of 51de 1nformat10n for all spec1mens.,The problem
'was dealt w1th in- the followlng manner. A- prellmlnary MNI
was - derlved from the left or rlght 51de -. whichever ylelded
',the largest count A conservatlve approach was taken forv

.calculat1ng MNI estlmates -with 1ndeterm1nate spec1mens.

‘‘‘‘‘‘‘‘
vvvvv

124,

\ ~
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Following Binford's (1978}70) reasoning, left and'right

anatomical-pOrtiona probably had an equal opportunity‘tor

,.1nclus1on into the archaeologlcal record However

dlfferences between 61de counts do exlst ~and can be

\

’attrlbuted to several sources of blas, 1ncluding eampling
error,-meat dlstrlbutlon and/or consumptlon at more than one
locatron,»and random side destruct1on_resu1t1ng from

: activitres such‘as grease production'and carnivore7feeding.
Therefore ‘the 1ndeterm1nates were treated as .a dependent
rather than 1ndependent pOpulat1on. Lefts and rightsywere
equallzed by subtractlng the necessary number frdm the |
1ndeterm1nate category. If any 1ndeterm1nates remained'after
~ this Operatlon thelr total was d1v1ded-by 2 and rounded up
’.to-the nearest whole anlmal An- actual example of this’
procedure is. 1llustrated w1th muskox bones from the Haogak'
.A51te. Thlrty one prox1mal fused t1b1a were 1dent1f1ed (see'
‘Table 6. 2) and mapped Flfteen of them were left 12 were..
',rlght and 51de determlnatlon was not made on 4 of them. The
lefts and rlghts were’ equal12ed by SUbtracthg 3 from the

7

1ndeterm1nate group leav1ng a total of 1 The whole anlmall;f

N

'MNI for thlS remalnlng spec1men 1s ], and when added to the

'Slde MNI of 15 the whole an1ma1 estlmate for prox1mal

PRGN Qo

‘ fused t1b1ae ls 16 ObV1ou§ly, there 1s no, justlflcat1on for'ﬁ

K

assumlng that any of the 1ndeterm1nate spec1mens were

<

vactually from the rlght 51de.~However, by USlng thlS method

-

‘no fewer than 16 muskoxen,could possmblyvhaye been

dispatched. N e

’ ’ ’ i . ‘ . ”’ S “. i P
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Slmllar procedures were used on bones whose ep1physes
were unfused Occa51onally, eplphyses and- dlaphyses were
found 1in 1solat1on. Those assoc1ated together/or.1n

1mmed1ate prox1m1ty to one another were given a s1ngle

. computer entry The MNI calculation for unfused long bone

portlons was based on a count of spec1mens with both
'ep1phy5es and dlaphyses plus the isolated dlaphyses or
ep1physes lwhlchever y1elded the largest number)

The Iong bones of very young muskox calves were. never

broken to, eXtract marrow. Dlaphyses ‘were much more frequent

than eplphyses, and the former were always used to calculate

the MNTI for 1nd1v1duals less, than 6 months old W1th only a
few exceptlons among the thousands of examples<1n the three

sites considered here, all long bones of older animals were

Vertebral MNI. counts were tabulated in a manner slmllar

i

L to long_bones. The total number of speC1mens in each

by:the number'of‘individual elements_per groUp.(sevén

cervical, 13 thoracic and five 1Umbar). Another egample o

-taken from the Haogak Site osteolog1cal sample (Table”6.2) -

W1ll 1llustrate th1s p01nt Muskox cerv1cal thorac1c and

lumbar vertebrae totaled 342 559'and 252 respectlvely

When the .group totals were d1v1ded by the number of

‘

g1nd1v1dual elements~per group and rounded up ‘to- the nearest
'whole animal, the vertebral MNI, counts were 49 43 and 51

: respectively,_

;o

3

. vertebral group (cervical, thoracic and lumbar) were divided: '
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A category of- 1ndeterm1nate vertebrae is, also present

all dlagnostlc morphologlcal cr1ter1a obscured These

E spec1mens were treated in the same fashxon as 1ong bone

‘portions whose ‘sides could not be 1dent1f1ed First,

' suff1c1ent vertebrae were. subtracted from the 1ndeterm1nate

. group to equalize vertebral MNI. For example,,when

,suff1c1ent 1ndeterm1nate vertebrae from the Haogak Slte :

A51tes.

~

assemblage were added to the. cerv1cal thorac1c and lumbar

totals to y1eld 51 whole anlmals (MNI of lumbar vertebrae)

a deficit remalned 1n the 1ndeterm1nate category Therefore
the MNI for the 1ndeterm1nate vertebrae was 0. The same was

,.' character1st1c of 1ndeterm1nate vertebrae MNI at the other

\

A few except1ons, noted earller rema1n to be

Adlscussed Rarely were side determlnatlons made on- carpals

Cin each 51te sample. Included w1th1n it -are speC1mens w1th h

r. .

and tarsals, Nelther phalanges ner metapodlals were 51ded or

1dent1f1ed as belong1ng to elther the front or rear legs.

‘-Consequently, whole anlmal MNI counts for these elements

were. calculated in a manner 51m11ar to Blnford s (1978 70)

I3

The eleﬁent total was d1v1ded by the number present in-éne

»Ty an1ma1 However, all MNI counts were rOUnded up. to. the S

nearest whole anlmal rather than leaV1ng a fractlon. :

P

: Unfortunately, anterlor and poster1or mandlbular

“.fragments could not&be used to estlmate MNI because-

e N

”-'dlagnostlc features to assoc1ate one or more fragments wlth:

' a 51ngle mandlble were’ not systematlcaly recorded The same"
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problem also occorred among 1ndeterm1nate mandlbular
:fragments, 1ndeterm1nate pelV1c fragments and scapulae blade
:fragments.,Only totals for these categorles are 115ted 1n
'iithe 'MNI s1te tabulat1on tables.-_.n
In addltlon, r1b artxcular facets were not 1‘
.d15t1ngu1shed from r1b fragments or complete rlbs.
'”:Therefore, the r1b count whlch appearsﬂlnMSACh table cannot .
‘;be usedbto calcnlate;MNI Long bone fragments are also onlyl

listed.



VI, Muskox.Procurement and Use: Site Analyses

o C
Introduet1on '

Cse?

For each of the three: archaeolog1cal s1tes (Haogak,
‘Nasogaluakvand Kuptana) muskox bone assemblages ‘are
analyzed and compared u51ng models generated from the food
.ut1l}ty 1nd1ces dlscussed in Chapter Four. Models are
deflned here as dev1ces for reconstructlng (and therefore,
* . predicting) human behav1or. Thelr formulatlon is guided by a"
e_partlcular theoretlcal orlentatlon and they. are constructed
f”wlth a selectlon of varlables 1dent1f1ed as ‘essential for
answerlng quest1ons about the past. The models employed to
».examlne Copper Inu1t explo1tatlon of muskoxen are-. based on. 57
,max1mlzatlon approach and the varlables w1th which . they are
\

constructed concern the food ut111ty (meat ‘marrow and

__grease) of carcass anatomzcal parts. Thls modellng approach

' fwas developed by Blnford (1978) and\lt is adopted here to

\, -
»predlct the comp051t10n of muskox faunal assemblaqes 1n the

5three 19th century, Copper Inu1t 51tes on north central
,Banks Island Accord1ng to: Blnford (1978 459)

It is the llnkage between the facts of. the anatomy-
of animals and the.realities of tHe ‘execution of
‘¢ertain strategies. ‘that permits the modeling of-

- faunal assemblages and hence the1r "1dent1f1catlon
jwlth certain behavioral contexts’ in, the past.-

" Understanding the character of the- strategles and .-
‘the. osteological clues to their-execution is cruclal

*_to the mean1ngful analysxs of faunal remalnsw

L=mg

The ut111ty 1nd1ces are employed to construct ‘the" food RN

use models.‘Ind1v1dual 1nd1ces, meat. marrow and grease,"tyzf
o may be applled 1ndependently as models to predlct the, S

‘129 f"ihij_f“,,',h~_”
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COmposition of muskox bone assemblages,at'any location where’

'proce551ng for one of these foodstuffs . is hypothes1zed to

a-have occurred These types of models, of courSe,.do not take

'1nto con51derat10n other varlables such as, initial
. transportatlon costs of gettlng food to camp, quantlty of

“existing food resources aVallable for consumption . or

-,

abundance-of food anlmalSAfor procurement.
- Given a max1m1zatlon perspectxve based on food value,

the ¥MNI of bone elements in the archaeolog1ca1 muskox bone

vassemblages are expected to show a relat1onsh1p with the-

index values of those respect1ve anatomlcal parts. For

‘\J

: example, an: assemblage of bones wh1ch was produced by

proce551ng for marrow should contaln a 1arge percentage of

‘elements w1th high marrow 1ndex values (e. g. dlstal radlus,

| distal t1b1a ‘and dlStal metapodlal' see Table 4, 6 col 4), ,

and few bones with low marrow values. That is to say, if

"dec151ons regardlng marrow proce551ng were made . strictly in

terms of- max1m121ng for that partlcular food 1tem, a strong,

p051t1ve l1near relatlonshlp would be ant1c1pated

‘Obv1ously,_other con51derat1ons noted above played a role in

<

‘determlnlng what bones were made avallable for marrow B

'ffw extractlon, and whlch ones were actually selected for

,proce551ng

When the %MNI of an element exceeds 1ts modeled value

- for a partlcular food use,. the bone portlon is descrlbed as f"

~_frbe1ng present 1n percentages greater than ant1c1pated wlth

the‘model A bone portlon is sald to occur 1n lesser -

I

e



© 131

quantltles than expected for a spec1f1c food ‘use when 1ts

- %MNI is.less than predlcted w1th the relevant model

The food utlllty lndlces may be varlously comblned to"

:model behav1ors which 1nvolVe multlple declslons in the'

_ extractlon of usable food resources from an anrmal cawcass.i
4:Anatom1cal parts are 51multaneously belng selected for their
meat, marrow-and grease (as’ well_asjother food productsL
such‘as fat- and‘non—food materﬁais,isuch as. skinsi‘at
~butchery 51tes The. cumulatlve effect is that.some muskox .
assemblages wlll reflect dec151ons regardlng the generaI

' Utlllty of carcass anatomlcal parts, whlle others wlll t73
»reflect more spec1allzed or. focused utlllzatlon «Other data
h can then be examlned to ascertaln a>comprehen51ve p1cture of

”pthe muskox based sub51stence pattern. Blnford (1978 72- 75)

constructs a general ut111ty 1ndex to monltor thlS 51tuat10n'.f

by comb1n1ng all three food Utlllty 1nd1ces.»Further }pf_ng”

‘dlscu551on of thls 1ndex, or model as 1t is’ referred tQ 1n

'th1s study, 1s presented 1ater._

2

Obv1ously, several dlfferent klnds of models can be 7{;»

generated W1th the muskox food utillty 1nd1ces, and thelr
»approprlate Selectlon for addre551ng the archaeologlcal

'record 1s determlned by hypotheses cOncernlng Copper Inu1t

subslstence behav1q§ The modeIs chosen for predlctlng

muskox carcass ‘use. at the Haogak Nasogaluak and Kuptana"-sg

51tes depended on an 1nterpretat10n of 51te data presented

v

1n the preceedlng chapter, reconstructlon of an1mal

procurement;strateg;es and addltlonal 1nformat10n descrlbed
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below

o

" The use of anlmal resources for sub51stence purposes,

varies along a loglstlcal contlnuum (Blnford 1978). Faunal

assemblages may be characterlzed as addltlve or subtractive.

An addltlve assemblage 1s deflned here ‘as .one in wh1ch

- carcass portions have been introduc i an activity area

for further processing and consumption. They may be as

inclusive as a residential site or as specific as a special

purpose locatlon within a re51dent1al site.

Subtractlve assemblages are those from wh1ch anatom1cal

parts have been removed for proce551ng and/or ut111zat10n

elsewhere An example of one is a klll 51te. Blnford

L

(1978 466+—refers to"these k;nds—ei\assemblages as culled-

"1n~that only dlscarded’anatomlcal partsvofvlowgutllltyvare

e

present. o L

dd1t1ve or. subtractlve. This 15 partlcularly true for

re51dent1al 51tes where the overall accumulat1on of faunal‘

remalns has resulted from a varlety of sub51stence

act1v1t1es. Spec1al purpose areas w1th1n larger occupatlon‘

sites’ will almost always ‘be addltlve in that carcass partsi

w1ll have been 1mported 1nto a spec1f1ed area and then

processed Anatomlcal parts are not necessarlly 1ntroduced

into places w1th respect to anatomlcal frequenc1es present

Most 51te faunal assemblages wlll not. be - exclu51vely‘g

the ac;1v1ty, eg marrow process1ng or grease product1on. lt',

_1s for thlS reason, ‘among others already mentloned that

b e —_

e

T
- . in whole anlmals, but rather in relation to the nature 6? //

-
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'Binfordls concept_of'thefanatomicaljpart MNI'is.analyticallyy
1mportant. o o | L |
All three 51tes were used for res1dent1al purposesy as‘b
1nd1cated by the presence of tent- rlngs, tool manufacturlng
-,,debrls, and dlscarded 1mplements. They occur at one end of
the: loglst1cal contlnuum (addltlve) in that many carcass |

L4

parts may have bejr~culled prior to 1ntroduct10n 1nto these
dentlal locatlons were in, 1mmed1ate

sites (unless res
phy51cal prox1m1ty to klll 51tes)
: The Haogak Nasbgaluak and Kuptana occupatlons contaln

-

fonly sllces of Copper Inu1t sub51stence act1V1t1es. For thlS-

reasbn, it is necessary to examlne the opp051te end of the
1loglst1cal contlnuum to determrne how muskox procurement
i_strat%gges played a role in 1nfluenc1ng the character .of
'51te faunal assemblages. Two 1mportant loglst1cal varlables.;
vwhlch 1nfluence the’ comp051tlon of re51dent1al muskox bone
assemblages are the transportatlon costs of gettlng food to‘
fthe consumers, and the amount of food (bulk) to be- -
transported (Blnford 1978 459) Copper Inuit relled

'exclu51vly upon dogs, sleds and human labor for.

transportatlon Consequently, 1t is reasonable to expect

that culllng would have been most rad1ca1 when
\ : : i
transportatlo& dlstance of muskox carcasses to consume‘rs was-

'-greatest. Blnford (1978 459) stated that. "the greater;the’
bulk of mater1al to be tranSported {recall that an average
7adu1t male muskox we1ghs 290 kg}, per unit of tlme, the more

"rad1cal w1ll be the culllng of low ut111ty parts along the
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loglstxcal route”. Therefore, 1t is also pred1cted that the

aculllng would be 1nfluenced by ‘the number of

Rcured durlng any individual huntlng eplsode
rrement strategles dlrectly influence the |
“of faunal assemblages found in any klnd of

y‘n:51te, they wlll be con51dered w1th respect to thel

f Nasogaluak and Kuptana faunal analyses separately

3m1cal parts are selected 51multanqously for meat

l}w and grease, and are- rmported 1nto other locatlons

E consumptlon actually takes place. The cumulatlve

it Of pr0curement and proce551ng of muskoxen for food 15-
. thahq-ome 51te assemblages may be composed of osteologlcal

_remalns that reflect the proportlonal value of all food

: prodlllﬂ assoc1ated WIth each anatomlcal part A model to -

'pre? ;at the. resultant faunal assemblage would look llkelﬁa
",con51sts of "a - welghted compound 1ndex of general ut111ty
"that mon1tors qu1te closely the actual proportlons of the
| Adlfferent food components of the an1mal" (Blnford 1978 72)
'_The general Utlllty model 1s constructed by multlplylng the_
'"meat, marrow, and grease anatomlcal part 1nd1ces by thelr
. respective welght proportlons.yThe results are summEd and %*
'fthen standardlzed on. a scale of 1-100 Its constructlon 1n
this study is based upon B1nford s (1978) descr1pt1on in.
}lNunam1ut ethnoarchaeology, and a ver51on of it 1s used here

for descr1b1ng the general Mtlllty of muskox anatomlcal

parts,;";



Binford (1978 22) noted that the proport10na1 welght of - .

meat marrow, and grease dlffered between sheep and carlbou,"

~and he attrlbuted the dlffesence to varf%tlon in body size.

i)

' These*data 1nd1cated to h1m that ma rrow and grease welght

' .proport1ons 1ncreased at’ the expense of meat’ welght

lproportlons w1th larger body 51ze. Therefore[ the food

welght proportlons for the largest anlmal studled by Binfordffi{'%

;(caribou) are used to approx1mate the body welght
proportlons of muskox meat7 marrow and grease They are

'9 40 0. 48 and 0.12, respectlvely (Blnford 19783 73)

It should be noted ﬁhat these proportlonal dlfferences s

related only to the appendlcular skeleton,‘and not the wholef,“i

skeleton. Blnford Lnexpllcably does not dlSCUSS the body

'wexght proportlons 1n relatlon to a complete carcass The

51ngle compensatlon he makes is- to substltute hls whlte ;g‘_3“"‘q

.ggrease 1ndex (derlved from the appendlcular Skeleton) for ;,l

‘ the standardlzed grease rndex Slm11ar procedures were

"'followed 1n this study The standardlzed general ut111ty o

“model (GUM) approx1mated for muskoxen 1s shown in- Table 6 1,

‘-, % R
. o

' COl. 5. Lt . . ' ‘\‘ N

The . general ut111ty model is anéunreallstlc analytlcal
vtool because hunters usually fleld butcher Carcasses 1nto
'janatomlcal sets composed of 2 or more anatomlcal parts |
”.(B1nford 1978 7A' seeﬁabso wheat 1972, Lyman 1979) ThlS
hmeanS\that low ut111ty parts may be 1ntroduced 1nto other
'1.aCt1V1ty areas appended to parts posse551ng h1gh general |

3l‘Utlllty B1nford (1978 74) accomodates thlS problem by t’_”vt_
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reasoning that:
The probabiltiy of a given part berng ass:mllated to
a part of higher value will increase as a function -
of the mean value between the two parts. Where a
given part has a low value but is anatomically
between two parts of higher value, it would be
assimilated to the part of highest value as a .
function of the mean of the general utility value of
the adjacent parts of higher value (1ta11cs in -
original). | | o o v
(Close Scrutlny of Blnford s (1978 73, 74) Tables 2 6
and 2.7 shows that ‘the above procedures were not - followed by
him in constructlng sheep and carlbou modlfed general
utility indices (MGUI). Instead he flrst generated the
proxlmal humerus MGUI by adopt1ng the scapula general
Utlllty ‘index (GUI) The MGUI for each successive front leg
anatomlcal part was calculated by summ1ng ‘the preceedlng |
anatomical part MGUT and the GUI of the part in questlon,j7
and then dlvldlng the total by 2.
In the rear leg, Blnford 1ncreased the GUI value of the
A proximal femur to that of the dlstal femur The anatomlcal
part GUI values were used as. MGUI values WIthOUt addltlonal
‘modification in th1s case. The prOX1mal t1b1a MGUI was ‘\-"
calculated by. Blnford u51ng the method he orlglnally
'advocated However, ‘the MGUI for the d1stal tibia Was'
-created in the _same. manner descrlbed for the front l1mb _;
elements. Tarsal astragalus and calcaneus MGUI values were
obta1ned from summlng the dlstal tibia MGUI with the GUI for
“the dlstal metatarsal and d1v1d1ng by 2, No transformatlon

" could be determlned ‘to repllcate Blnford s MGUI values for

the carpaIS, proximal matacarpal prox1mal metatarsal and



fdlstal metatarsal

An approx;mated muskox mod1f1ed general ut111ty model
‘(MGUM) based on the welght proportlons of meat, marrow and '
grease,.ls presented in Table 6 coI.'G. It was ' -
'?bconstructed by employlng the method descrxbed by Blnford
7Therefore,rth05e anatomlcal parts whose GUI values 1ncreased
e1n response to the. method actually used by Blnford 1anude'

lumbar vertebra, proxlmal rad1us, carpals, prox1mal t1b1a,_ -

‘tarsals, astragalus and calcaneus. .
Although Blnford 'S conclus1on that dec151ons regardlng

-

'what anatomlcal parts to transport from klll“SlteS appears,

‘sound the ratlonale to construct a we1ghted 1ndex 1s not

l{-entlrely clear. An underlylng assumptlon 1s that the

Nunamlut con51der quantlty (we1ght proportzons) the crltlcal

“dlmen51on for meat marrow and grease acqu151t1on..Thls .

: assumptlon may not always be appllcable, 51nce other ut111ty
'dimen51ons~(eg nutrltlon) may be more relevant than welght
In other words, weight proportlons may not be - the most ,l~w
appropr1ate dlmen51on for characterlzlng a max1m121ng‘ 3
strategy w1th respect to general ut;llty Therefore,'an

¥

addltlonal modlfled Utlllty model was constructed for

._muskoxen 1n whlch meat marrow and grease valhes were ,"
'assumed of equal 1mportance in deClSlon maklng The

'1 anatomlcal part values for 1nd1v1dual food 1ndexes were

summed 'v1ded by 3 and then standardlzed The results are'

presente in Table 6. l.h?n and the relat1onsh1p between"

the. welght d and averaged models appears in Flgure 6 1 The
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’rflgure shows that the proportlonal food. value of
-appendlcular parts is greater in the averaged model than 1n
“the welghted one. Axial anatomlcal part meat values are

, 51m11ar in both models however,'the averaged values of the
skull and r1bs are about one half that of their weLghted
values | ‘

Of course, there arevnumerous permutatlons of the"
‘modified_general utility-model based upon the emphasis_ \l
attrlbuted to/pne-or‘more of the food utilitp indices. Thé:
one which will be,uSed>for‘COmpariSOn'with‘the anatomical

part. %MNI from ‘the Copper Inuit archaeologlcal 51tes is the

averaged MGUM No a pPlOPI deC151ons regardlng the o :?ﬂ{ .

dlfferentlal preference by welght of specific foodstuffs 1sﬁl S

made in thxs'model Even though the body welght of meat
'marrow and grease\dlffers, ‘it is 1n1t1ally assumed that each
;'food stuff has an equal opportunlty of acqu151t10n, based on
' relat1ve variation-in value ex1st1ng among anatomlcal parts
‘of a 51ngle food type, rather than that between food types.‘
'One way that var1at10n between observed and expected %MNI :
‘for anatomical parts is then explalned is 1n terms of Copper

. Inu1t dec151on maklng regardlng the d1fferent1al value of

=1

l

meat‘ marrow and/or grease.'

The 1ast top1c ‘for dlscu551on in thls Sectlon concerns
>‘ the level at whlch analyses were performed Slte, and
1ntra51te exam1nat10ns were undertaken by plottlng the
,relat1onsh1p between modeled and observed %MNI of muskox

\‘;anatom;cal partst Thls~wis;accompllshed with the scattergram
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subprogram_provided in the Statistical Package for the.
Social Sciences (SPSS) (Nie et al. 1975). Intersitel .
comparisons weﬂf also made.

At the site level, the entire bone assemblage was used
as the analytlcal un1t in order to derive a general p1cture
~of how muskoxen were procured and used. Areas of
concentrated bone were the units of analeis in the
lnvestigation of intrasite varlation_regardlng\the*use et
carcass parts. | |

Bones are dlstrlbuted unevenly over all three sites. It
is readily apparent from observation of‘site maps generated
with *?LOTLIB (a digital plotting routine; see Buttuls and
Dembob1977) that bone clusters can be,delineated visually.
SURFACE I1 (Sampson 1978), ‘a computer7contouring and
graph1cs dlsplay system designed to’ contour flxed ‘point

data, was also employed to locate areas of dense bone.

It was 1n1t1ally assumed that ‘each dense bone area

i

- I
o
i

represented the locatlon where one- or more sub51stence,

related act1v1t1es had been performed The criterion for | ._ f
'choo@%ng the areas was that representative geographlcal. | o
coverage of‘the'mapped'site sample was-acqulred{ Once the'

t,clusters were deflned they were then plotted ontd maps

conta1n1ng stone feature locatlons. The phy51cal prox1m1ty
between act1v1ty areas and: stone features ,such as caches
‘and tent rings, was 1dent1f1ed in thls manner. Often, there

was no close assoc1at10n between a bone cluster and a

feature.AAlthough it could not be determlned whether a: bone
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‘,cluster was created before, durlng or after the constructlon'm
o

'and use of a partlcular stone feature, contemporanelty was

1n1t1ally assumed The potentlal temporal relatlonshlp was

.used as a po1nt of departure fér hypothe5121ng plau51ble

:relatlonshlps among the food value models and ¥MNI of

anatom1cal~parts‘tabulated from,each cluster.

Haogak site analyses . | N Ty

Procurement

In general an1ma1 procurement is- contlngent upon the

- hunter 'S knowledge af the prey spec1es behav1or._Behav1oral

variation: exhrblted among anlmals 1s frequently synchronlzed

:'Wlth changes 1n season. Therefore, 1n order to predlct what .

'._ klnd of muskox procurement strategy was employed by Copper

Inuit hunters around Haogak it was necessary to know at,
“,‘what t1me'of year anlmals were dlspatched and durlng wh1ch
?season(s) the 51te was - occupled. Analy51s of dental annuli
from. 11 rlght, flrst mandlbular molars collected at Haogak
'ﬁsshows that anlmals were kllled durlng the fall (see Savelleh‘
| and~W111 1982) In addltlon to faunal eV1dence for
. determlnlng seasonallty, structural ev1dence ex1sted s’
well As prev1ously reported in Chapter FlVe, excavated

floors 1n some PhPo 3 tent rings suggested fall: occupatlon,

"'«because these structures probably functloned as cold traps.

\d

In autumn, 1t would be feasxble to procure a large_
. number of muskOxen durlng any 51ngle hunt1ng eplsode. This

is because the anlmals frequently congregate into huge herds
S e .

N
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;tsee Chapter‘Three). For example, over 100 muskoxen are
-_occasionally reported in.fall herds which characteristically
have a sex ratio approaching 131,

Alarmed animaIS‘usually'exhibit one of two behawioral

'.'patterns. They may crowd together in a defensive circle, or

s ~flee as a group to the nearest high ground, Fall procurement

,ht of a large number of muskoxen already huddled in a defensive

“Tformatlon is a relatlvely easy task, as has prev1ously been
4f3descr1bed Accordlng to Jenness (1922 150) the practice of
[fdr1v1ng“muskoxen towards or even onto camp51tes where
‘“ihunters wa1t1ng in ambush’ could dlspatch them was’ employed
.itby the Copper Inu1t A topographlcal feature which would
ﬁ:fac111tate this type of . huntlng con51sts of a constrlcted
rpathway, such as a .-narrow valley,,posse551ng llmlted access

g.:to areas of hlgh ground Camps could be pltched where

‘7ﬁhunters awaited the arrival of unsuspectlng anlmals flee1ng

t

S to elevated areas, or‘camps mlght'be ma&e in the v1p;n1ty ‘of
.u_the'kill-sites to reduce the'enormOUs effort’reguired to’) |
"'ftransport the large-quantity of food suddenly available at
F:group muskox kills. ) | | |

The narrow valley below the Haogak 51te could have

4' functloned as a corrldor along wthh to drlve muskoxen 1nto

'vthe site v1c1n1ty 1f this procurement strategy were
pract1ced then it is predlcted that anatomlcal parts of low

.food utlllty would be present on Haogak 1n guantltles |
:I greater than otherwlse ant1c1pated that. the aX1al and

' 'appendlcular whole anlmal MNI would approx1mate a 1-1 ratlo,ﬁ'
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L)

demonstrating the presence of complete carcasses, and that

U

the sex ratio as determined from skulls would correspond to
a fall situation (1:1).

The freqoency of low utility parts is considered in the
section dealing with carcass use. Bone element counts, whole
animal MNT and anatomical part*MNI for the Haogak muskox
bone assemblage appearlin Table 6.2. The largest axial whole
.animal MNI is provided by‘the skull'count which yields 75
indivldualsg This in itself is suggestiye of a kill-site
situation, because'skblls have low food Qalue_andtéteat
weight (recall that the average weight of an‘adult malet
skull is 9.0 kg and that of an adult-female skull is 2.6
kg). M'Clintock (1972:69) noted in 1857 that:

I have been quest1on1ng Petersen about the bones of

the musk oxen found in Smith's Sound; he says the,

decayed skulls of about twenty were found all of

them to the north of the 79th parallel. As they were

all without lower jaws, he says they were killed by

Esquimaux, who leave upon the spot the skulls of

large animals. S
: None of the 75 cranla had been broken open to extract the
brains. However; many skulls were mlss1ng nasal bones
suogesting that the nose had been removed and processed for
consumpt1on Furthermore, the majorlty‘of:skulls possessed
intact horn sheaths, demonstratlng that skulls were not
collected for the purpose of acquiring this tool maklng raw

materlal

- The largest appendicular whole animal MNI of 74 was

ijg"derlved from scapulae Thus, the ratio of axial to

»‘appendlcular whole animal MNI is remarkably close ‘to the
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v )
expected ratio of 1:1 for a kill-site. A total of 63 skulls

could be sexed, and the ratio 6f 32 females to 31 mzies’=
approaches.the sex ratio observed in falllmuskox hefds.
Another indieator of yhole carcass processing oﬁ the -
Haogak site is the presence of articulated sets of
vertebrae. A total of 615 vertebrae with one or more 4
articulations, and comprising 108 separate -sets were
fecorded on PhPo-3. Four sets consisted of,coﬁplete

vertebral columns, 13 of them contained both cervical and

thoracic vertebra, and 19 sets were composed of both

‘thoracic and lumbar elements. The majority of the vertebral

“

sets were distributed over the southern site portion, as
illustrated in figure’6.2. |

The maturity index (MATI) was used to obtain a relative
measure of the age structure of the Haogak muskox death
assemblage. The method for ealchlating the MATI was
described and explained in Chapter Four, and the relevant
data for its calculation for the Haogak assemblage are
presented in Table 6.3. Ae index of 13.8 was obtained for
the assemBlage. This scere is at the upper end of the
mafurity scale (8-16). |

1f data were available on the sequence of long bone
fusioh in muskoxen,.then avpopulation'profile brekenAdowQ
into age categorles could be devised. It should be |
remembered however, that the scant 1nformat10n available on
muskox long bone fu51on 1nd1cates that the prox1mal radlus

1s the probable site of first fus1on, and that thlS site
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does not'closeyuntil after the calf is 10 months old, Fused ,
and unfuséd portions of‘all long bones except one, were
’present on PhPo-3. One hundred and elghteen prox1mal radii
were 1dent1f1ed and mapped, and all of them were fused (see
Table 6.2). Therefore, every muskox represented in the
archaeolog1cal assemblage possessed at least one closed long
bone epiphysis. Because prox1mal radlal fu51on does not take
placewuntil after 10 months of age, calves born 1in the
-spring. (Aprll May) would pOSSeSS no fused long bones at the
Et1me of fall huntlng When these obserVatlons are con51dered
in the context of muskox procurement in the v1c1n1ty ‘of
Haogak, t may be 1nferred that calves were 1ntent10nally
_not'dispatched or that young anlmals were not present in’
-'the herds exp101ted ‘There is no correlatlve support or

just1f1catlon for the former conclu51on' remalns of . young

i;‘muskoxen are Found on both the Nasogaluak and Kuptana 51tes.."

On the other “hand, calv1ng failure in- response to
llsevene w1nter cond1t1ons is documented and has already been
;d1scussed in Chapter Three ThlS event may ‘have occurred in
}fthe reglon around Haogak durlng 1ts occupatlon in the 19th
?flcentury Unfortunately, no meteorologlcal read1ngs ex1st to
"“j{ffelther support\Q;/fefute thlS hypothesls6 but the
Wf451gn1f1cance of’ 1ts plau51b111ty is entertalned in Chapter
X ,Seven. | ’
: | : N
A , o - : _ R tg ~;@
Ilee ‘, »‘ : B : o ‘\‘ . v ' . . : : ‘ : | ‘ “ | ‘A, )

Haogak 1s an 1nterest1ng 51te from the perspectlve of

"fmuskox use, because 1t contalns both a substractlve
) , Co- 4.
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(kill;site) and'additive (habitatioh) faunal_assemblage.
Some form;of the‘modified'general utility model should be
‘ approprlate for pred1ct1ng the composition of the 51te
-muskox bone assemblage. ThlS is because the cumulatlve
'consequences of ‘carcass processxng across the site should
_have resultedrrnoanatomlcal part frequencies reflectlng the>
bmaximal'use of meat marrow and grease However,’because

.PhPo 3 is also a k1ll 51te at thCh low food ut111ty parts .

o were discarded, bone elements from those carcass portlons

should be presentjlnvfrequenc1es_greater than expected with -
the model S o : ,: jpﬁ; | _
' The MGUM is de51gned to predlct dec151ons made by
N

asse551ng the OVerall food value of carcass parts‘ in other

A'words it models the comp051tlon of faunal. assemblages ina |

»Aﬁ"systemlc context" (Schlffer 1972: 157) The Haogak bone‘

"assemblage is the re51due of food proce551ng act1v1t1e5° it
'drepresents the product of human act1v1ty in the 1" ' :j‘
’»archaeologlcal context Therefore, food proce551ng behav1ors
which cause destruct1on of bones create problems fortp |
:1nterpret1ng archaeologlcal data w1th systemlcally derlved
models. Bone 15 not destroyed when anatomlcal parts are |
1*processed for meat Although dlaphyseal bone breakage
_happens durlng marrow extractlon, damage to d1agnost1c
:morphologlcal features (eg. .on eplphyses) 1s nonexzstentlor.
'm1n1mal In contrast, grease productlon results in ‘d;b’”"‘
'substantlal destructlon to bone ends, because they are

»fsmashed 1nto t1ny fragments and then b01led to obtaln thelr ‘
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fat.

In order to compensate for the discrepancy between the
systemic and archaeological contexts, fhe average MGUM was
multiplied by the inversé of the grease index (Table 6.4,
col. 1$ and standardized. It‘was reasoned that the inverse
GI measured the relative percent of %one elements destroyed
after a grease procéséihg episode. Therefore, bones which
possess high grease value, as well as ‘high values for other
foodstuffs would still occur in low percentages in |
archaeblogical sites where grease extraq;ion took place. The
relationship between the archaeol?gical MGUM (MGUM x inverse
gredse) and the anatomical part %MNI for the Haogak muskox
bone assemblaée is sﬁowh in Figure 6.3. It contradicts an
earlier prediction that low utility parts’ would be present
in numbers greater than indi;ated by their general food
valu;. Most elements occur in‘percentagés less than
anticipated by the model. Part of the disparity may be due
to‘marro&;processing at Haogak which”far exceeded the
anatomical part frequencies modeled with the muskox marrow.
index. It was reported in ﬁhe site descriptionikChapter
Five)\thaé all muskox long bones were broken as a
consequence of marrow processing. Q '

Provided that the Héogak site was also a kill-site,
transportation of muskox carcasses was not hecessary. This
R madé marrow bones, even ﬁhCSe associated with parts of low
meat utility, abundantly available. This fact, considefed

with Jenness' (1922:103) comment that the Copper Inuit
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"valued marrow as a delicacy, goes far in explaining why a

model based on the amount of marrow available for extraction
from every anatohical part is tob simplistic for this site
analysis. Thié siéuation suggested that the Haogak muskox
anatomical part ¥MNI should:be compared with the meaf,'
marrow, and grease models independeﬁtly.’

Not surprisingly, the majority of elemenpﬁ oceurred in
muchhigher:percentage; than were predicted_with either the
meat or marrow models.!When the anatomical part ¥MNI were
compared with inve;sé values of the grease model, a
relatively linear relationship ( r=.67, p=.001) was obtained

(see Figure 6.4). At the site level, it appears that grease

processing was practiced in a manner similar to what was

‘anticipated with the gréase model, although bones with high

grease utility were processed even more often than predicted

with a simple linear relationships The Copper Inuit are also

known to have placed an_ext;aordiﬁary high value on bone

grease, perhaps regarding it as their most esteemed food

(Jenness 1922:103). Grease manufacture at Haogak helps to

explain some characteristics of the muskox bone assemblage.

Intrasite analysis I

The view from the site level does not necessarily

" prescribe what is to be expected from intrasite bone

assemblages. This is because variation which inevitably

occurred in muskox use across the site is obscured by the

.generalized picture. Nine concentrations of muskox bones

varying in size.and density were selected to examine
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intrasite diffe;ences in carcass use; It waé'initialiy
assumed that theée concentrations represehted activity areas
where food processing, consumption, and/or disposal took
place so that the ¥MNI of anatomical par derlved from them
could be oompared with the food use models. -

The distribution of the nine PhPo-3 bone
concentrations, and their proximity to stone features is
shown in Figure 6.5. Information concerding their‘eﬁact
provenlence, size, number of specimens and bone density is
presented in Table 6.5. The number of square meters covered
be each concentration varied between 4 and 25. Bone density
Qas as low as 6.1 specimens/m* and as high as 18.4 |
specimens/m?. Five of the areas were directiy associated
with stone features including: caches (nos. 1 and 9), stone
~rows (nos. 2'and 9) and tent ring entrances (nos. 3 and 8).
Anatomical part tabulations, MNI and ¥MNI for each activity
area are displayed in Table 6.6. , " e
This di5cussion will progeed with an examinétion of

those areas not in immediate proximity to stone features.

NN
. .",’_

The' absence of stone features made it difficult to propose
any epecific functioqai hypotheseé for activity areas 4, 5,
6, and 7. One or'more of the areas may have been locations
”where bones were collected and prodessed for- grease. Some
mlght contain bone accumulatlons dlscarded giter the
51multaneous process1ng for 2 or more foodstuffs.,
Consequently, any one offthe.food utlllty models might

satisfactorily predict the ¥MNI of anatomical parts in these
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activity areas.

The relationship between the %MNI of bone elements in
the areas was independently tested with seven food utility
models. The models included: meat, marrrow, grease inyerse,

archaeological MGUM, meat+marrow, meat+grease,’ and

marrow+grease. Models one through four have been previouSly o

deSCrlbed The last three appear in Table 6.4, cols. 3, 4,
and 3, respectively. Comblnatlon models were constrdeted in

.the same manner as the MGUM - anatomical part values were

summed, averaged and then standardized., Those which involved

the production of bone grease were moltiplied by grease
inverse.Qalues'and thenvstandardized to accomodate
expeotations_for the archaeologioal’context..

There were no close fits between anf'of the food use
models and the %MNI of anatom1ca1 parts from the four bone
concentratlons‘except in one case. The relatlonshlp between
the marrow+grease‘model and the ¥MNI of parts from area 4
wvas roughly'linear'(r=.56;-p=.05). The conclusion that

marrow processing occurred at thiaia’ @%ion is also

supported by the presencé‘of a large quantity_of‘long bone
diaphyseal fregments (201) whieh-would have been created

gghen long bones were smashed open.

. Other relatlonshlps showed up repeatedly, however. H1gh

“value food parts (regardlessuof,whlch food stuff was
considered) tended to occur in nhmbersuless'than.

ant1c1pated whereas low value food parts were

proportlonally more frequent than expected in the areas.

&
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v’ffThlE-observatiOn supports the hypothesis fhab“areag 4,-5, 6,
'and 1 were generalized disposal locations where discarded
w'bones from one or more proce551ng activities were eventually
dep051ted |
Two bone concentrations occurred at the entrances ‘to
| bent.rings. Area 8 ‘was centrally located on the site, and
area 3 was approximately 20'meters nortb of-it (see Figure

6. 5) -If.these activity areas had*been created during the

'occupatlon of the t rings, 1t was hypothe31zed that the
%MNI of muskox bo es ‘in them would bear a relatlonshlp w1th
the meat, marro "and/or meat+marrow models. Grease
processing may have been a,collective effort which took
place away from 'ndi%idual residences/ because it entailed
gabhering a sufficient number of bonea-to'make the |
extraction process practical and efficient.

Alternatively, the food use models as they are
developed here may be totally 1nadequate predlctors of bone
frequencies in act1v1ty areas’ 3 and 8, because of the
initlal large'51ze of‘the food packagem(complete muskox
'carcasaes) (see Binford 1978:472), the number of families
sharingﬁfood; andlthe nature of social'relationehibs
involved in'food‘disbribUtlon'among households.” An
individual muskox carcass.poSseaSes more‘food than can be
1mmed1ately conSumed by members of an average 51Zed nuclear

¢ ~

family. Among the Nunam1ut large food 1nputs 1ntq the

\

communlty ‘are d1V1ded 1nto smaller packages Wthh are shared

. ’ -
among v1llager$.;
- 4

\"-.. N " » . b . A
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Food sharing was an important component of Copper Inuit
social organizationi It was not dependent‘upon‘kinship
affiliation, as was characteristic of other Inuitfgroups
'(Damas 1972). Instead, sharing partnerships (piqatigiit)
were arrahged among non—kln, as uell as kin, for the

Hdiyision of seal in winter villages. According to Damas
(1972:24):. . | - ,

Fourteen major parts of the seal were de51gnated

and each was represented by an individual who *would

‘receive that part from successful partners. When the .

seal was hauled home the partitioning took place in

the house of the successful hunter, and children

from each partner's 1mmed1§%e family received the

de51gnated share in a skin bucket and carried it

home. : ,

" No information is available that documents whether or
not‘th1s social practace was transferred_to the d1v151on and '
consumpt1on of terrestr1al mamma l carcasses in sprlng,es
summer and. fall camps..These camps were generally smaller
than w1nter ones, and shorter- llved The archaeologlcal data
'are'too 1mprec1se tdﬁdetermlnevlength of stay or number of-
families present at any. partlcular t1me at any of the three %1
Copper Inu1t 51tes If éﬁé soc1al oblzgatlon of food shar1ng
@}d continue through spring, summ‘i and fall then muskox :v;'
oanatomlcal parts mlght be dlfferentlally dlstrlbuted amongrui
tent rlngs. Bone frequenc1es in. assemblages would reflect‘
soc1al commltments rather than food ut111ty value._!

‘Area 3 exclusxvely contalned thorac1c and cervxcal

-.uvertebrde, a 51ngle scapula and a few long bone draphysealii

Vfragments (14). The fragments imply - that some marrow boneslH

»'had been processed but that they had been removed from the

L
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pa et

area. The meat utility index ‘is ‘greater than' 50% for all
hree elements present. In contrast, ﬁmrrrow and grease
vaIUeS'are quite low for the scapula, and the cervical and
thoracic vertebrae. None of these bones had been processed
for either food stuff. “

The tent ring assooiatedlwith area-8 is one of the
:largest'on the site, and it measured about 4.5 metersvin
diameter. Bone fragments totaled 81;‘suggesting rhat“marrow

processing was performed. No distinct patterning or
clustering was found between the food utility'models and the
%MNI of skeletal parts in area- 8. However,‘this is'in part
due to the absence of certain bones; those elements and
;lement portions which are present do exhibit a relat10nsh1p
; i,between their %MNI and the meat+marrow model (see Figure
5.6). | |
- Parts which are not present in the assemblage are the
-,proxlmal and distal femur, thorac1c and lumbar vertebrae,
astragalus, calcaneus, proxwmal radius and proximal humerus.
The absence of these particular bones‘may be spur1ous;
ﬁowever,/it may be indicative of food‘sharing'practices
which tﬁe.specific models developed in this investigation
were not deSigned to take into consideration. L
Stone rows Qerying between;B and 7 meters long are
unique to Haogak among the three sites analyzed. They occur
.. xSlngly or in groups, and\are oriented north to south (refer
65 “to- F1gure 6. 5) There are no ethnographlc analogs for these

" features, and their purpose remains'undetermined. Activity

.
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areas 2 and 9 contain bone concentrations clustered around
two stone rows present at either site end. A cache feature
i{s situated beside the stone row at the southern end of
PhPo-3, where activity area 9 is located.

No hypotheses were made about which food utility models
would be appropriate to examine the %MNI of anatomical parts
in areas 2 and 9. Therefore, the same set of models used to
examine areas.4, 5, 6 and 7 was employed. Area 2]showed a
‘relationship with the archaeological general utiﬁity model.
The accumulation of bones in this area may have resulted
from the simultaneous and/or cumulatlve processxng for meat,
marrow and grease. Meat bones low in marrow and grease
predominate in the assemblage. A total of 120 long bone
diaphyseal fragments suggest that marrow processing
occurred, despite the fact that'proximalehumerii, distal
radii, femora and proximal tibiae afe not present in Area 2.

" Activity area 9 anatomical part %MNI closely
approximate the %MNI of bones in those ooncentfations
hypothesized to be disposal areas, especially numbers 6 and
7. That is to say, high‘food'value bones are generally less
freQUent than expected,‘whereas bones belonging 'to
anatomical parts with low food utility are more common than
anticipated. Findings for either activity area lend no |
additional cines for explaining the function‘of stone rOWS.

Caches are the last type of stone feature found
proxlmate to one or more of the bone concentrat1ons. Area i

is situated beside a cache at the north end of the site; the



< B _ 168

pogsible association of area 9 and a cache has already been
noted. Presumably, muskox meat was plaeed in caches in
antiéipation of future use. Drying beforehand would not have
‘been necessary, because cool autumn temperatures would have
created conditions for refrigeratiOn. It is not‘known
whether meat was removed from bones before storage, although
Jenness (1922) reported that marrovw bones were cached (see
Chapter Two).

This situation suggests that the meat and marrow models
or a combination of them might accurately predict the ¥MNI
of bones in area 1. In fact, ﬁhey do not. Front limbs afe
entirely missing from the assemblage. This location produced
the largest number of long bone diaphyseai fragments (235)‘
indicating that marrow processing of perhaps a large number
of limb elements had oecurfed. It is possible that meat was
prepafed for storage by deboning, and that bones were
processed immediately for marrow and then accumulated-
elsewhere for grease extraction, However,'lt is equally
'plausible that the area |1 bone assemblage was not created in
response to the. use history of the cache, and that it simply

represents another dlsposal area of dlscarded parts.

In summary, %MNI of muskox skeletal parts in the Haogak.f

_faunal assemblage closely resemble values predlcted wlth the
1nverse grease model. Grease extractlon from long bone ends
based on a maximization strategy appears to have been an

1mportant act1v1ty_at this site.
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Variation in the intrasite use of muskox carCass\parts
.exists; however, the food utility models frequentiy do not
accurately predict the ¥MNI of anatomical parts'in ?ctivity
areas. Lack of correspondence can be attributed to several -

possibilities. First, the combination models may not

reelistically reflect relative value attributed to different

'foods stuffs.«Second,*a functional relationship does not

necessarlly ex1st between stone features and bone
concentrat1ons. Third, and perhaps of pr1mary 1mportance, is
'that these models are 1nsuff1c1ent for predicting the nature
of zooarchaeological e§semblages that were structuredrby
social activities such as food sharing._Decisions concerning
the distribution of muskox parts among participants in a
food sharing partnersh{p may have 1ittle or no'dependency on
food value measured in terms of relative weight.

However the food ut111ty models do provide a startlng
p01nt for measuring and 1nterpret1ng varlatlon in
zooarchaeologlcal assemblages. Differences between expected
and observed %MNf of nyekox anatomical parts offer clues for
determining why certain kinds of patterning‘occur in the
Haogak record of anlmal use. For example, act1v1ty areas. 4,
5, 6 and 7 all show 51m1lar1t1es in ‘the high frequency of
parts posSéssing low food ut111ty. This characterlstlc may
be a 51gnaturé -pattern ‘for dlsposal areas.

Few cdches are present on PhPo-3 “and thelr rarlty may

mean that food consumptlon was more or less 1mmed1ate. As 1;_j4

r' ‘
was reported in Chapter Five, a row of stone caches does

-
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exist between the site and the coast. No bones were present
among them, and their proximity to the shoreline suggests
that they were used to store seal blubber in the spring. In

‘/

autumn, Copper Inuit famllaes returned to the coast from -

their summer'hunting camps. They met at var1ods;, )
predetermined locations to wait and prepare for winter

sealing in Prlnce of Wales Strait. Haogak may be one of

these locat1ons, where a group of families resided for one oA
or two months before mov1ng out onto the sea ice. A large

amount of food would be required to sustain the community

durlng the wa1t1ng period. Exp101tat10n of large muskox

: herds whose meat, mar@ow and grease would have prov1ded a

reliable food résource in an area otherwnse,lacklng large

e
I

mammals would have satisfied this need.

Nasogaluak site analyses

Procurement ’ <;; ‘ |
" The Nasogaluak site (Png— m'ogeurSjln a dlfferent
topographlc setting than Haogak. Most of the reglon
surroundlng 1t con51sts of floodplaln character1zed by very
little rellef The open environment offers little or no
vopportunlty for hunters to approach muskoxen without belng

S

observed or : to drlve anlmals along predetermlned routes;(
' ugﬁ
,Fllght d1rect10n of frlghtened anlmals would be'dl flé&lt to

predlct.

the two site,settings;'there'are also-seasonal_differences
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in site use. spring and/or summer muskok procurement'
occurred at Nasogaluak as establlshed by my analys1s of .
dental annuli from 10 right f1rst molars collected there.
Spring huntlng is corroborated by the presence of bonesﬁ?
which belonged to very young muskoxen Comparlson with
skeletal elements from a 3 month old calf suggests that the
immature Png 3 spec1mens belonged to even younger .
individuals.® ' o o o
"Solitary bulls are more coOmmon during spring and
summer . The"winter herds disperse into.summer groups
| con51st1ng of females with calves, and 51ngle sexed herds of
- 1mmature anlmals (refer to Chapter Three) Thls circumstance
. means that Copper Inu1t hunters were probably unable to

procure a’ large number of anlmals durlng any S1ngle hunt.

The ease with Wthh muskoxen could have escaped from

approachlng hunters also suggests that anlmals may - not often

‘-have been kllled near Nasogaluak
_ Expectations regardlng the Nasogaluak bone asSemblage
are .different than those predlcted for Haogak Unllke '

' Haogak; the whole animal MNI ratlo of axial to appendlcular

parts should be biased strongly 'in favor of the latter. Bone__

element counts, whole anlmal MNI, and anatomlcal part MNIJ“’

for the PgPw-3 osteological assemblage are" dlsplayed in
Table 6 7 o . | |

| The largest axial MNI 1s 7, andflt is provided;by:the
lumbar vertebrae. Only five skulls were counted in the 51te

bone sample. In contrast 89 anlmals must have been_

ETe
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dispatched in order to produce thelquantity of distal
humerii recorded. The ratio of axial to appendicular MNI
roughly equals 1:13 and supports the propgsition that most
muskoxen were dispatched away from Nasogaluak. Meat would
have been removed from those carcass portions containing
heavy axlal bones (coincidentally, those low in marrow and
grease) perhaps in a similar fashion to that practlced by
prehlstorlc Plains bison hunters (see Frison 1978).

Other support for the practice of this procurement
method is derived from mnskon~kill-sites in the region
around Nasogaluak. The composition of each kill—site was not
| spec1f1cally recorded, but those observed by..the wrlter
consisted exclusively of axial skeletalpparts, ribs and
pelves. Recall the example of éne kill-site con51st1ng of
the remains of two bulls (illustrated in Figure 5.4).
| A population maturity index was calculatedffor‘
Nasogaluak, and,the relevant data are lncluded~in Table 6.8.
A MATI of 13.9 was derived; and like the Haogak index, it-is
also at the older end of the maturity scale. In contrast to
PhPo-3 however, unfused proximal radii were present on .
Nasogaluak They gonstltuted 8% -of the whole animal MNT for
that element portlon. Therefore, 8% was subtracted from the
MNI percentage of each unfused long bone portlon because no’
other long bone eplphyses would have been closed among the
1mmature muskoxen w1th unfused prox1mal radii. The revised
ipercentages were summed and added ‘i-the closed: value. |

totals. A new MATI was calculated by d1v1d1ng the rev1sed
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grand total by 92 (100%-8%), and it resulted in a maturity
index of 14.4 for the PgPw-3 muskox\skeletal assemblage that
~included animals with one or’more_fused long bone eplphyses.

The removal of very young muskoxen from the site sample
makes the~Nasogaluak’MATI directly comparable to the Haogak
one. The difference.between the indices soggests that }
muskoxen‘procured in the NaSogaluakwregion were slightly
older/(collectively) than around the coastal site. This.
conclusion is.used as further support for hypothesiZlngthat
spring and summer animal exploitation oocnrred durlng'which'
é§olitary bulls or adult individuals separated from fleeing
herds were more fregquently procured than entire herds;of
mixed age animals. Another.interpretation which has been-
snggested bylchkey (pers. comm. 1984) is that: herds with
youhg were less easily approaohed than were single and/or‘
more mature gronps'without ealves. Hunting success as
- conditioned bv this behavioral;factorlresulted‘in the.high
MATI at hasojaluak.' o o L ,

Use

‘r baseé:on the reoonstructed procurement strategy,
Nasogaluak r ‘resents an additive assemblage, in that muskox
carcass parts were 1ntroduced from elsewhere. It conta1ns a
bornte assemblage from which elements have prev1ously been
culled. Meat removal f rom heavy axial elements was llkely
: performed at kill- 51tes in order to lessen“transport we1ght

| of food to camp We1ghed archaeolog1qal vertebrae show that

the vertebral column of an adult muskox 1s over 7 0 kg.

-

AN



‘ 176

These bones, like the skull, have very low marrow and grease
utility (see Tables 4 6 and 4. 7). Therefore, analyses were.
restricted to examlnlng the relationship between observed
and modeled food values for a subset ‘of anatomlcal parts.
Skulls, vetebrae, and pelves are not 1ncluded in the
reconstruction of carcass use at Nasogaluak,_because itiis'
inrerred that these elements wvere usually abandoned at
primary butchering sites (see Table 6.7 indicating their
extreme under representatlon in the faunal sample)

J All long ‘bones vere processed for marrow at PgPw-3,
:except those which belonged to very young,calves. Marrow
extractlon to this extent is somewhat surprlslng assumlng

that spr1ng killed muskoxen were probably in relatlvely poor
nutr1tlonal cond1t1on when compared to other seasons. Bones
with low marrow ut111ty were not d1scarded even when\the
return of marrow was small Grease manufacture may have»been
llmlted to bones posse551ng hlgh grease value, . if 1ts -
quality is also a function of animal health -Phis argument

] suggested that the relatlonshlp ‘between. the archaeologlcal

¢ ~

‘MGUM and the ¥MNI of Nasogaluak anatomxcal parts would be o

characterlzed by an over representatlon of: elements w1th lowj

~ grease’ Utlllty, and an under representatlon of parts with

-

’ihlgh grease value. i : ‘; 5__ fl'[r"¢g§’

The actual relatronshlp is graphlcally represented in

-;Flgure 647, Elements wh1ch are. more frequent than expected
are the d1sta1 portlons\of the humerus, femur,_t1b1a and

»metapodlal -and the proxlmal half of the radlus. Thelr

3
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variable grease content does not provide suppert for the

e |

hypothesis.‘
The fact that.it is dlfflcult ‘to reconstruct a genEral

sub51stence picture’ for the Nasogaluak aSSemblage with the
‘&

' food use'models may-1nd1cate that many dec151ons were
o» 4‘ J : 1
involved 1n food proce551@g and consumptlon in act1v1ty
&

areas. ThlS site was probably used during more than one
‘season, and the large number of huge vaulted cachesvr :
'j(presumably for: food storage) suggests that food processzng
may have been greatly 1nfluenced by dec1S1ons regardlng

future utility. Intrasite use 1s descrlbed and dlscussed

e

A . /
L L

below.

" Intrasite analy91s,.b A

' Nine act1v1ty areas were also dellmlted on the ”¥;,Q
b . - .

A
Nasogalmak 51te, and the1r d1strfbutxon and prox1m1ty to S

stone features is deplcted An anure 6. 8 Varlatlon 1n bone -
concentratlon and 51ze of act1v1ty area was greater than '»“

present at the Haogak 51te (see Table 6. 9) ‘The srze of

L 1

’concentratlons varled betwee/\; and 30 squ re meters. A low S

de951ty of 4. 0 bones/mz and a Aigh of 30. i bones/m‘ were

"»calculated for the osteologlca ',semblages. HoweveL <

‘,‘var1atlon in bone den51ty m

- to the artlfact of the gr1d sys em andﬂthe p;aeeneft'Qfs=t

. arbltrary coordlnatesr Features were/assoc1ated wi h five of[:“,

’

‘7the act1v1ty areas. Caches were“present very near
(SR

14, 6, and 7 Area 3 was assoc1atedtw1th a p0551ble tent

)
I

|

\178‘

.Y hd“"E“as great due

reas 17~srj_

‘ffjrlng, Anatomlcal part counts, MNI and %MNI are prov1ded for f"

: \ y
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seach act1v1ty area in Table 6.10.
| Large stone caches are the most‘str1k1ng character1stuc

of PgPw-3. They are the predomlnant stone features on the P
site, and many have béne concentrat1ons 1mmed1ately adjacent
to them. Activity areas 1, 4%, 6 tand 7 are examples (refer
to Flgure 6.8). Unlike the situation at 'Haogak, meat drying
may have been a prerequlslte before meat caching. Natural
refrigeratron was much reduéded during the spring and summer,
and unless proper‘precautions wvere taﬁen, meat would spoil
quickly in the relatively warm weather. Anatomlcal parts not
\'conS1dered suitable for drying in the spr1ng by Copper Inu1t
included the head, ch1ne, shoulders and thlghs (see Chapter
Two) ) . |

‘Areas 1, 4, and 6 possessed numerous bones, . vs well as,l

| hlgh bone den51t1es‘(Table 6.9). All four . concentratlons
'contalned a large proportlon of long bone dlaphyseal |
fragments Comparlson w1th anatom1ca1 part $MNI between
act1v1ty areas associated with stone cache's on the Haogak
and Nasogaluak 51tes (Tables 6.6 and 6. 10) shows that they _ -
are d1551m11ar._1n other words, sub51stence act1v1t1es |

e

related to food cachlng were d1fferent between the two 51tes |

'(assumlng contemporanelty, or.a relatlonshlp of some sort
between the caches and act1v1ty areas) Therefore, 1n
ddlthn to exam1n1ng the relat1onsh1p between the meat,

marrow and comblned meat+marrow models, the relatlonshlp

‘Wlth the other utlllty models was also examlned
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_In‘area 4, no patterns were found with the meat or

meat+marrow models’, However, a Trelationship was produced
'with the marrow model‘which was similar to one5~produced
w1th the - archaeologlcal modlfled general ut111ty and the

marrow+grease models (for an example, see Flgure 6 9) These'

b

relatlonshlps support the prop051tlon that bones were o

selected from a larger assemblage and 1ntroduced 1nto thlS
\ v
locatlon where they were procesSed for both marrow and

grease. Bone proce551ng could have been performed at the

-

tlme of cachlngeln wh1ch case meat was deboned orvat a ..
later t1me when both dr1ed meat and bone were removed from

the cache’ for qznsumptlon.uThe fact that bones (scapulae and{

3 -

femora) from parts usually not dr1ed 1n the sprlng (shoulderg

and thlgh) were abundant 1nd1cates that a large number of
anatomlcal parts were accumulated in area 4 w1th some beang:-
processed for 1mmed1ate consumptlon and others destlned for'

N . . . \/ . o N

future retr1eval

‘ A remarkably s1milar set of relatlonshlps was generated_~

g

o they were used for 1dent1cal purposes. _l;~

between ‘the %MNI oﬁ/area 6 anatom1cal parts and the marrow,
archaeologlcal MGUM and marrow+grease models. The :;.'

51m1Lar1t1es between the two act1v1ty areas 1mp11es that ;
i . _'a'j",.

PR
’ ¥

'> Both h1gh and low food ut111ty bones are present 1n
- area 1; and do not exh1b1t relatlonshlps w1th any of the fl

food ut111ty models. Dlstal portlons of the humerus,utlbla |
5 g . N
and metapodlal are common in the assemblage by v1rtue of
L
posse551ng anatom1ca1 part MNI of - flvh or more. The hlndleg
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N

parts which are preSent‘possess theJnﬁghest'marnow’yalues,
whereas the dlstal humerus is, éLst notable for the amount of
meat -on 4dt, Conversely, the pﬂoxlmal portlons of the
humerus, tibia and metapodlal occur | 1n the,smallest'

| percentages among the llmb elements. ‘The flrst two have a
“high grease utility whlch could expla1n thelr absénce,

however, the prox1mal metapodlal 1s low in grease but

'possesses a marrow value comparable to the dlstal portlon.

-

',}Femoral and rad1al bone portlons are equally common and are

-~

| /character1zed by con51derable var1ab111ty in the1r Utlllty

of-all three foodstuffs. A totaI of 244 long bone dlaphyseal
':‘fragments were. counted 1n the area, supportlng the\
o AN

prop051tlon that marrqw/process1ng occurred there.'

| ”not greatly a1d in explalnlng the -

The models

j partlcular pattern of bone frequenc1es in thlS assemblage.

Area 1° may have been used repeatediy for a varlety of foodf7
X 4 )
prote551ng act1v1t1es such that the total osteologlcal

/

p relatlonshlp to the expected

_pattern dlagnostlc of any 1nd1v1dual sub51stence act1v1ty f

accumulatlon exh1b1ts n

Act1V1ty area 7 1s\a small bone concentratlon
~:conta1n1ng only lower limb- elements and 49 bone fragmentsl"’
h‘_(see Table 6 10) These bones possess the lowest values 1n;h:
¥the meat Utlllty model A51de fromimarrow;ut;lltyy;the;;_'fd'
;metapodlals possess llttle or- no?otherifoodvvaluet’The
astragalus and calcaneus were probably 1ntroduced as ’
»l'accessory elements. ThlS area contalns a subtractlve L

‘~feassemblage, -and . probably d1d not have a functlonal i‘
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association w1th the stone cache present nearby

- A p0551ble tent ring occurs in- assoc1at10n w1th area 3.

9

“The feature is less than two metersﬂln dlameter aﬁd‘ls
- located in the north central port1on of the . mapped ‘area (see
‘Figure 6.8). Examlqptlon of Table 6. 10 shows that all

appendicular parts except the scapula, proxrmallhumerus-and'
proximal'tibia’are~present in the bone concentratfon. Long

-

bone - fragments are abundant 1mp1y1ng that bones may have

'been processed for marrow in the area. The relat1onsh1ps ;
Sy o .
-4

‘between the meat marrow, and meat+marrow models, anigthe

1
%MNI of anatom1ca1 parts tabulated 1n area. 3 were examlned

 No patterning was generated with any of the mOdels, except:‘
*ffor meat use, a 51tuat10n wh1ch 1s 51m11ar to tent

- ring- assoc1ated bone concentrat1ons 3 and 8 on the Haogak

LN

v'51te. However 'unllke thexPhPo 3 areas, Nasogaluak area 3 1s ;L

: not notable for the absence of spgglflc skeletal portlons.'d
£ =

The'relatxonshlp*whlch does ex1s§?w1th the me%f model
N }strongly resembles the one attrlbuted'to dlscard afeas -f

-fanatomlcal parts w1th hlgh meat ut111ty are

O o [
I

funder represente? whereas parts w1th low ut111ty are common ,"

,or even abundant Both hlgh and low valued marrow bones are

¢

"'present. Nd“act1v1ty other than dlscard of unwanted parts

' seems to account for the hlgh frequenc1es\of partlcular bone _ch

T

’?felements 1n thlS assemblage. A51de from prox1m1ty, no
urther ev1dence exzsts to attrlbute any relatlonshlp “Z'[i_'

‘between thlS bone concentratlon and the nearby tent r1ng



.’.

Four bone concentrat1ons (nos. 2, 5, 8, and 9) were: not.

/..‘

aff111ated>w1th stone features. AESed on exper1ence wlth the

. was examlned ' .

i

; Haogak act1v1ty areas, 1t was 1n1t1ally hypothe51zed thato.f

.-
b

these qpncentratlons were dumplng areas of discarded parts. o

The relat1onsh1p of each area w1tb all seven ut111ty models

%

,ﬁ .

v

Ana;omlcal part %MQ} in area 2 showed a relatlonshlp
\
w1th the grchaeologlcal mod1f1ed general ut1ﬁ1ty model 1n

N

' that the frequency of var1ous bones in’ th14 concentrat1on

”-l,conforms to tha§ expected in a food processlng rather than a

d1scard locatlon. An 1ncon51stency w1th thlS 1nterpretatlon
1s the unaccountably low number of long bone dlaphyseal ﬁﬂ_‘””
fragments (27) whldh are present.'. f;"_ngvtf;.~ -

In contrast to ‘area 2 a negatlve relatlonshlp appeared'i:

o betwéen the %MNI of anatomlcal parts 1n area 5 and the L

rchaeolog1ca1 mod1f1ed general Utlllty model The major1ty )
of} parts 1n thlS area are most notable for thelr meat value
(cerv1dal and thorac1c vertebra, scapula, and proxxmal ancv

dlstal femur) Bone portlons which are not present are those,'

‘,'Whlch possess relatlyely hlgh marrow and grease ut111ty

LP

(d1stal humerus, dlstal rad1us, proxlmal and dlstal t1b1a’ i'
and dlstal metapodlal) The proport1omiily h1gh number of ‘fﬂg

1ong bone d1aphyseal fragments suggests that marrow .

proce551ng may have gone on 1n th1s area, but that some bone'j

~ portlons were taken elsewhere for grease proce551ng

The densest concentratlon of bone 1s 30 2 bones/m’, and'g

1t occurs in. act1v1ty area 8 It possesses the
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| v
“character1st1cs of a dumplng area }n that bones h1gh in

'ﬂ »

, value for any or all three foodstuffs are not common in it. -

)
~—

Add1t1onally, the proportlopally low number of long bone

fragments 1nd1cates that proce551ng for marrow d1d not occur"~‘
‘in area 8. p ‘;“L7ﬂ‘:j»' o Vl_

i

J‘~ Area’9 is character1zed by a proportlonally hlgh number.‘

-

‘of long bone fragments, but bones w1th relat1vely h1gh meat -

or grease value (prox1ma1 metapod1a1 proxxmal t1b1a,o'

'ff prox1ma1 and dlstal femur and dlstal radlus) are not

’f‘_present Marrow proce551ng may have taken place here, but 1nh
‘ffigeneral the %MNI of appendlcular parts is 51m11ar to the

’_pattern 1nferred for dlscard areas.»’5d"

’a
Iy

In summary, muskoxen were hunted in the reglon

}_-surroundlng Nasogaluak dur1ng sprlng and summer. The

7occurence of numerous, large stone caches suggests that foodg,y-/ah

f;consumptlon d1d not necessarlly correspond w1th the season
npl

dof procurementd Addltlonally, ax1a1 carcass portlons were |

| -ffusually processed at k1ll sites,.and thelr bones were not _C";

”transpbrted to Nasogaluak A strong non llnear relatlonshlp-
his exh1b1ted between the archaeologlcal MGUM and the %MNI of

;_Png 3 anatomlcal parts._'_tufp 'blrf”fv'litﬁ'b_ "f;f_

Intra51te varlatlon 1n carcass processfng 1s

'»;con51derable on thlS 51te. Bone concentrat1ons in "f'_~- '”flf-d,

:'aSSOC1at10n w1th caches show p051t1ve relatlonshlps w1th the id
'_archaeologlcal MGUM marrdw and marrow+grease models. Meat
v‘emay have been deboned and then drled before placement 1nto ;fﬁ

"ffcaches.zFats, espec1ally those der1ved from marrow and bone ifT

-



d1agnost1c of a generallzed dump1ng area.rl
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-

'grease, ‘may- have been 1mmed1ately consumed 1n the sprlngl

hd 4

when other sources of thls nutr1t1onal requlrement were

Tt e

unavallable. The Copper Inu1t processed marrow from all

muskox long bones in the spr1ng even though anrmals may have-fﬂ'

‘ had low fat resermes,,because they were fhe only source of B

'fats avallable.,,‘,f.

Other areas on the 51te show strong resemblances to "}‘

v

:pdlscard areas 11ke those on Haogak The bone concentrat1on

prox1mate to the p0551ble tent r1ng (area 3) has

'characterlst1cs unllke those of act1v1ty areas close to tent

’7r1ngs on PhPo 3 The %MNI of bone elements 1n 1t are i

L

~ ' ' '
' The Nasogaluak S1te may have served as a temporaiy camp

A

for people en route to and from Mercy Bay It is 1dea11y

h's1tuated along the Thomsen Rlver wh1ch provmdes a natural

-0

;pgthoroughfare rnto the northeast portlon of Banks Island A

"h'substantlal quantlty of meat may have been cached at

";'Nasogaluak*for consumptlon 1n the fall on the way back from

,}'Thomsen RIVer.

S Fe

'ﬂffaround the Haogak and Nasogaluak S1tes. The sxte 1s set h1gh*c,},n

_LKuptana sitejahéiy5¢sg.='

f_the Investlgator cache. Some of the food vesources may also ?fﬂ” )

‘,ihave been processed and taken along on the tr1p down the':

cw N
PO P

ra

Procurement B

The Kuptana 51te (PJRa 18) is located 1n anfenvxronment'f:‘

"“frfwhlch shares characterlstlcs w1th the phy51cal settlngs

w

B

'.‘.v‘_, . Y
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above the Thomsen and is separated from it by meadows

{
that afflord good muskox pastnrage. Mgny of. the muskox
51ght1ngs ar0und[Kuptana were made in these meadows.

Muskoxen could have been driven in the dlrectlon of the
site which is the closest nearb?_hlgh ground. ‘The crew
crossed the meadows daily in order to reach Kuptana. On two
'.occas1ons, muskoxen that were grazing in the meadows fled
from our presence by galloping uphill and across the 51te
area. Iﬁ the animals wént off in the opp051te dlrectlon
they would have beén blocked by the river. Hunters could
have intercepted them there ,in the past. Muskox bones,
spirall}‘fractured, and at least one proximal radins with
eut marks{ were feﬁnd in the sand dunes along the shore.
Thei: age is unknown, however., M

¢n the other hand, the mé%dows are quite largg and

S
parallel the river for several kilometers 1n bogh

Y. ‘///

_dlrectlons. Frightened an1mals could readily have- fled
—uprlver; rather than uphill in the direction of camp. /
Dental annuli analysis 1nd1cq§es that PJRa—18 was used
_durlhg spring,” summer and fall | (Wé Kowal, pers. comm./1983).
'Sprlng resxdence 1s .also corrogorated by the presence of
~muskox calf bones like those found on Nasogaluak
Congiderable variation in muskox herd structure and behav1or
occurs during these three seasons (refer to Chapter Three)..
Animals® would have been hunted individually, as well as in
Jarge herds. In addition, single sex and mixed sex nuskox

groups would have been present in the area for exploitation

« 9"
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by Inuit camped at Kupuana.

Specific huntfng $tratégieé were suggested By the
environments arougd Habgak and Nasogaiuak,.and the ratio of
axial to appendiculaf parts in-the§e sites substantiated
them. The cumulative, a;chagoldgical resui;s of
multi-seasOnal.procurement at KupténaVWas bifficult to'
predict. It was reasoned that the'axial'to appendiculari
ratio would not resemblé a kill-site/residence situaﬁion
(1:1). Neithér was it expected that the fatio would be as
dissimilar as that found in an exclﬁsively additive
assemblage. |

Cguﬂts of boné\eleménts, whole animal MNI‘an?
anatomicél pért‘MNI for PjRa;jB are presenteé in Tabie 6.11.
The ratio of 1:{.2 is obﬁained f:om-whole animal_éounts df o
skulls and. proximal radii. This result Qas somewhat ‘ ’
| surprising, because it indicated that mGSx'animals were
dispatchéd very neat_bf‘dn‘thg site. It is similar to théi
situatioﬁ encountered at Haogak, and implies that much of
the hunting may have taken place in laté-summer or early
fall whén'large numbers of animals could have been driven
into the site vicinity. | | |

If thé Kuptana huniers Qefe procuriﬁgrlarge muskdx
herds in late summer éna fall, then the ratié of‘gémaié to
male animals should also be similar té'thé Haogak fihaihg'

, ¢
(1:1). The 257 skul%é recPrded in the ihtensively’mapped
portion of PjRé-18 included: 149 females, 95‘ﬁa1esvand 13

indeterminates (Table 6.11). The'female to male ratio is 1.6
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to 1. y

The presence of many more females than males is not
necessarlly SUrprising in the context of multi?seasonal.
hunting. This is because females with young may have been'
more llkely to stand their ground and defend themselves than
_other animals, The long term result in the archaeologlcal
record would he a a higher female to male ratlo.'Young
animals should also be common, however, they are not (see .
below). N

Another explanat1on to account for the abundance of
female muskox™ rgmalns 15 that the Inu1t may have managed the‘
- local muskox opulat1on by‘employlng sex specific harvestlng
.practices It has been documented on Nun1vak Island Alaska
(T. Smi th 1983), and Ellesmere Island N.W.T. (Freeman‘1984),-
that‘when trophy hunting. selectlvely reduces the'adult,'male'<d
i muskox populatlon, rapld decllnes 1n the general populatlon
follow. The elimination of adult male an1mals in the
defense of females and young may explaln such populatlon.
. declines. Consequently,gEOpper Inuit who used the Kuptana
7s1teamay have been aware of the 1mportance of male muskoxen _

9

were kllled more often due to this knowledge, the cumulative

/

to ma1nta1ng healthy an1mal populatlons. If fema;;/muskoxen

:effects in the archaeologlcal record would be a
dlsproportlonally h1gh number of female skeletons. Further
dlscu551on of - hunter gather resource management appears in

'Chapter Seven. ;lf"‘ : . o 6 ‘,. !
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Data for calculating the KUptana maturlty.index are
.displayed in Table 6.12. Only the 1981 and 1982 1nformat10n_ -
was used in the calculatlon, because long bone . age was not
an 1mportant data collectlon category 1nx$980 An 1ndex of
14.1 was derlved from the long bone,assemblage,_and 1t-;s‘
’the'highest score of.all three sites;‘Unfusedgproximal“radii
'were present on Kuptana. They werernot abundant °but'did-.g
const1tute six. percent of the whole an1mal MNI of that bone
.‘portlon Consequently, the MATI was recalculated w1thout
“r.unfused prox1mal rad11 fe] that 1t could be compared wlth‘
r'the other 51te maturlty 1ndlces The rev1sed stat15t1c 1s
14.5 for thatrportlon of the_muskox*assemblage conta1n1ng
A ‘animalszith'at least oone long boneVepiphySis,fused The.::
7iaverage age of muskOxen 1n the Kuptana faunal sample is

older_thanlat elther of the other 51tes. It cannot be';

determined whether a purposeful harvest of older anlmals was,‘n'"

f practiced' or if the average age of\an1mals in the local C

;p°pUlat1°“_WaS greater than elsewhere 5\\;¥\\a

Another. hypothe51s to expla1n thls result has been
offered by chkey (pers. comm. 1984) leen that'Kuptana mayyi'

have been occupled for a longer per1od of time than the

other 51tes, the hlgher MATI may reflect an, aglng muskox_'

populatlon. The reasons for an average older populat1on
o [
‘;could have 1ncluded natural causes, such as env1ronmentalV

‘_stress, or human act1v1ty such as huntlng pressure._
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Use

The hypothe51zed procur'ment strategy 1nd1cates that

ﬁ_the Kuptana assemblage contarns both add1t1ve and
4subtrac91ve characterlstlcs rocessing of a large number\of

v'--wh&le carcasses is suggested bv the prgsence of 257 skulls .
'1n the mapped port1on of th1s srteﬁﬁﬁhe vertebrae whole ‘
yan1mal MNI are con51derably less than ‘the- skull count but
i.thls ‘is 1n part due to ;he great;number of vertebrae whlch\

flwere not d15cr1m1nated into types in the f1eld Artlculated .

‘?-vertebral columns occurred Qn: the northern and mapped

@

'f;southern portlons of Kuptana. In add1t1on, long bones were

'*fy,d1scussed The anatomlcal part %MNI were also compared T

: eprocessed for marrow w1th only a few exceptlons.vIt was

"fhypotb£51zed that grease was also processed as 1t was at the

ﬂwother 51tes. _ 7 | | , ; ::v

The %MNI of Kuptana anatom1Cal parts (Table 6. 11) were4’

”i:expected to: show a p051t1ve relatlonsh1ps w1th the | |
;archaeologlcal MGUM based on these factors. The actual

‘Th relat10nsh1p 1s deplcted in F1gure 6 10 It shows that the
ffmajor1ty of bones are much more abundant than was_r”"

7 ant1c1pated by the model Exceptlons to thlS observatxJL‘are

ielements 1n the vertebral column whlch have already been

.\-

'agalnst the grease model, and no relatlonshlp was generated v?j

‘*,{dIn fact, no patternlng was produced w1th any of the models.

N flThe only observat1on is. that bones occur more frequently at o

HTP]Ra 18 than is. pred1cted by any of the models.- ’
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- A
There are at least two factors which contributed to the’
| lack of correLpOndence between the maximization models and
the site~anatomical part %MNI. First, a large number of
ea;imals were processed on the site, and they contributed'all.
of their bones‘to the assemblage; Decisions did not have to‘
made by the}Inuit regarding what parts of these carcasses |
should be transported~to camp.vSecond, the range‘of_
'var1ab111ty among the %MNI 1s less than at other sites. Long
bone %MNI ‘are alsofqu1te hlgh, and these two observatlons
~support the prOposition that prease production was hot an
1mportant activity at Kuptana. Therefore, models whlch

N

1ncorporate grease extraction as a variable wlll not
'correlate w1th %MNI of anatomical parts from thlS site.
' However, proce551ng for grease and other foodstuffs may “have .

taken place 1n partlcular act1v1ty areas, and thlS

B p0551b111ty is con51dered be Low.

Intra51te analy51s’
Ten bone concentratlons were chosen for analy51s. They

are wldely dlstrlbuted across the 51te (refer to Flgure

6 11) Data }h the1r locatlon 'assoc1ated st/ne features,e

L NI

~f51ze,pnumber of bones present, and bone den51ty are shown 1n-7
”g'Tabie-6 13 The areas warled in size from 8 to 20 m? The
'-frange 1n bone den51tybamong the concentratlons was 51m11ar-;-
'ipto that on the Haogak 51te. It was between 7 2 and 20 3
bones/m’ However,\thls may be due to the method 1n whlch
"_1the areas were delaneated w1th the computer program rather

“uthan to actual 51m11ar1t1es 1n act1v1t1es between 51tes.

i
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The act1v1ty areas are d1v1ded 1nto twd groups' those
assocxated w1th tent r1ngs (nos. 5 6, 7 and 9), and those
with no structural aff111at10n (nos. 1- 4 8 and 10)

: should be - recalled that over 120 large, vault caches were“

observed on this site, They are grouped at both 51te ends L
X

(out51de of the mapped area in Flgure 6. 11) and no bones

were ‘near - any of them The abs%nce of faunal materlals

. /
‘ .

around these caches contrasts markedly with the 51tuat1on at -
T Lo . A : '
Nasogaluak C

B ’

Act1v1ty areas not prox1mate to features were analyzed

'*wllke those found on the other two 31tes. All seven food

max1m1zat10n models were compared w1th the %MNI of

anatomlcal parts from each locatlon Some of the

>'7_ relatlonshlps between the models and areas were expected to '

"exhlblt characterlstlcs of dlscard areas. Bones whlch were
‘ low 1n food ut111ty would be abundant whereas hlgh food

;'ut111ty parts would be scarce./,=f ;5=; _f'»_;Wi'f"

' if' The %MNI of anatomlcal parts from area 1, 51tuated at 15 . :

‘»fythe northwest end of the 1nten51ve1y mapped portlon of

y»'PjRa—18 produced strong 11near relatlonsh1ps w1th the

T‘models (see Flgure 6 12) These correlatlons support the

: ;contentlon that bones 1n th1s area were collected and

'Emarrow_(r— 73 p— Oslrand marrow+grease (r— 84 p-~05)

processed for marrow and grease as predlcted by the models. 'fpf” B

'jInterestlngly, yery few long bone fragments (23) were

' l;tabulated 1n th1s area._In fact long bone dlaphyseal . 17: |

v»fragments are rare to absent”ln all of the areas (see Table»t”'
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6 14). Vegetational‘cover, which is greatest on=this site, f
may have biased their observab111ty | ‘ gp | | |

At the opp051te end of thls port1on of the\51te, Area o
10 exh1b1ted close 51m11ar1tles to area N w1th respect to |
| - Marrow and marrow+grease use. Area 10 is well avay from the'

,maln concentrat1on of tent r1ngs as is area 1 Thls ‘

observat1on suggests that some types of sub51stence . ;?f"“
[ B

' acgmv1t1es were not necessarlly performed near stone

e

'featuresQ The zooarchaeologlcal 1mpl1catlon is that studles i

4 .

wh1ch use features, such as house structures, as the* -J,,v}f- -

»

exclu51ve unit oﬁ analys1s may be severely l1m1ted 1n.the1r nl7'

1nterpretatlon of anlmal use.g'v | | | _ |
Area 2 11es to the south of bone concentratlon 1‘ Thea;:'

‘%MNI of anatom1ca1 parts from Jt show a relat10nsh1p w1th
.the meat model Th1s area may have been a locat1on where

o acarcass parts were strlpped of meat in. preparat1on for

dry1ng and cachlng. _ o

v The %MNI og anatom1cal parts in area 3 show:" |
'ﬁarelatlonshlps w1th the marrow and meat+grease models whlch
n}]are s1m11ar to that deplcted in Flgure 6. 9 ThlS 1s also thelj'
:.‘;s1tuat1on w1th the %MNI of anatomlcal‘parts from Area 4 and :‘
“‘fthe marrow model Both areas are centrally located .
The last bone concentratlon wh1ch 1s not tmmedlately

.proxlmate to a stone feature is area 8 It 1s located 1n the'*y

| “stoutheast part of the 51te (see F1gure 6 11) Parts low 1n»

' "food utlllty are more common than predlcted by the models,-liy

Ex and the opp051te 1s also true. ThlS area 1s 1nterpreted to S

ft\j'f T p_:

B
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be a dump.

The possible archaeologlcal consequences of food
sharing with respect to the analysis of muskox remains found
near tent rings has been discussed for-the'Haogah site.
| Therefore, it should come. as no surprise that no .
relationships werelproduced between the models based on'food
value and areas 5, 6, 7 and 9. All of the areas'contained a.
diverse selection of carcass parts, except forvarea{? which
was strongly biased in favor ‘of axial}portions, upper front
legs and lower legs. ) |

Bone concentrations 5, 6, and 7 actually possessed.%yNI

cteristic of dumping areas..Their affiliation-with tent

-

rlngs may have been spurious, because they may have been
ited after the tent rings had fallen into dlsuse. The
‘inconc1u51veness of the 1nterpretatron points to the
pitfa115vof not being able to demonstrate functional
contemporgneity'hetWeen'the‘bonelponcentrations and stone’
features. It also serves as a caveat to investigators who
assume functional contemporaneity,‘and then'attempt to -
expiain the faunal remains in that context.i

In'summary, Kuptané is a large, multifseasonal'siteA
-where portlons of at least 301 muskoxen were used The
presence of so Jnany large caches means that much of the meat
taken from the animals was stored for future consumptlon.‘It_f
is not known if meat was boned before cachlng, however,r H
'J' observatlon demonstrates that food was not processed In the E

vicinity of storage_fac111t1es)as 1t was at Nasogaluak.

-
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Variation in food processénglactivities OCCUr'S across
this site. Although’grease production was an important-
activity‘at'both Haogak and Nasogaluak, the/inuit aid very‘
little of it at this site. Seasonal differences in site .
occuoation do not explain this finding. g bones_were cached
aloné with.meat,‘perhaps'they lost their grease value during
fstorage. Another possibility is‘that\peoole simply did not |
bothe;'with the iaborious task of rendering grease‘from‘lpng
bones, because a sufficient quantity of fat was available
from‘mushor'meat and marrow, |
| Kuptana 1s located in the upper dralnage of the Thomsen:

Rlver, about a three day walk from the, Investlgator cache.:

- The: 51te contains large quantltles of Investlgator

'materlals,-whlch suggests that it may have been a staglng
area to 1n1t1ate forays to Mercy Bay (chkey 1981)
‘-”Sub51stence act1v1t1es may have focused on. procurlng and
stor1ng large amounts of food over a short t1me perlod The
'majorlty of people s efforts were then spent on collect1ng
.useful_ltems_from the,cache of;Br;t1sh goods. ) - |
biSCusSion | |
| Muskox procurement and use has been descrlbed for each
.51te, and 51m11ar1t1es and dlfferences among Haogak |
Nasogaluak and Kuptana have been noted Analyses of site use 'h'
- were performed w1th food use models 51m11ar to those |

.fdeveloped by Binford’ (1978) to study Nunamlut sub51stence

'behav1or. It has been shown that some aSpeCtS of muskox
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_oaneass use by Copper Inuit were aocurately btedicted wlth :
&helmodels. This is particularly apparent'in"the ptoduction |
of grease Dec151on making regardlng the use of other -
foodstuffs was probably much more complex as demonstrated by'
. .

: Uvarlatlon which existed between expected and observed %MNI
of anatom1ca1 parts. R | | o

The food use models d1d prov1de expllcxt expectatlons
for 1nterpret1ng patternlng 1n the faunal record Analyses
. u51ng them made it fea51ble to suggest hypotheses concernlng 'L
the mean1ng of bone concentratlons sampled on the 51tes..
ThlS is. somethlng that - would not have been possmble WIthOdt. /

hav1ng a basellne for comparlson,}and 1s a cont1nu1ng

problem in. zooarchaeology.



VI1. Bones and Beyond

B - T L
Introductlon \ - . A

The™ diSCUSSlon to th1s p01nt has been dlrected at .

exam1natlon of muskox procurement and use by Copper Inu1t in .

the 19th century ThlS has been achleved w1th the ,"
application of-Blnford s (1978) approach;to-the analysis.
zooarchaeologlcal remalns. S

In th1s chapter, add1t10nal 1ssues are addreSsed whlch
1nclude. the explanatlon of var1ab111ty 1n faunal |

iassemblages- hunter gatherer resource management°‘and the

- hypothe51zed extlnctlon of muskoxen by the Copper Inu1t

."Lastly, dlrectlons for. future research whlch are suggested

'by the present 1nvest1gat10n are ment1oned

_Faunal patternlng cultural vs. funct1ona1 behav1or
Two contrastlng phllosophles ex1st concernlng the 'f¥m

- fmeanlng of faunal patternlng whlch are 51m1lar to those

':~surround1ng the explanatlon of var1ab1l1ty in’ Paleollthlc

f;stone tool assemblages (B}nford and B1nford 1966) The_f:rsti; fj“'

"Q:advocates that faunal patternlng reflects cultural

'ﬂdlfferences 1n the use of w1ld11fe resources. Yellen‘?"

(1977 329) holds thlS perspectlve /although he cautlons'_*,
/ et

.,:...deflnlng archaeologlcal cultures on thls ba51s
~would, from a practical point of .view, be a" S
urthankless and probably hopeless task.: But. there are» .
. some cases where the evidence from faunal analysis'

might throw a welcome additional- light on already. T
vﬂexlstlng problems ...there are a number of instances -
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in which it wéuld be interesting to know if
conclusions drawn on the basis of lithic analysis
would be supported by possible faunal analy51s

Another advocate of this p051t10n is Noe Nygaard (1977)
'zwho argues that it is p0551ble to dlscrlmlnate paleollthlc
cultures on- the \basis of var:ablllty 1n butchering and

1marrow fracturing patterns. The general bellef is that

~ people will make culturally diagnostic.decisionsoregarding
_ , L

the‘use of"wildlife foods .which translate"into;recognizable‘

‘patterns 1n the zooarchaeologlcal record

I

‘The other perspectlve 'is that 51tuat1onally dependent\
'human behav1or, regardless of cultural background is ;~' '

respon51ble for creatlng patternlng 1n faunal assemblages.

(4]

_'The most outspoken proponent of thlS p051t10n is Blnford "xt'
(1978: 455) T | | | |

there is not the sI lghtest support for' the
- 'posntlon that variability in relative frequenc:es of
~:similar things at dszerent places is. necessarily
referable to variability. in culture...all the . . -~
- documented variability in faunal. assemblages is
. “directly referable to- functional
4var1ab111ty...(;tal1cs 1n or1glnal)

<

ThlS is also essentlally the stand taken by Hill (1979)vdﬁ

'Ly:who”says that dlsart1culatlon of an1ma1 carcasses by humans'v‘

o ..may dlffer only sllghtly from that An’ ‘,. S SRR
“circumstances where man has not been 1nvolved It
~ ..seems that the determining controls of the. pattern
.. are inherent in the anatomy-of the. dead animals :
-+ itself and thus 1ndependent of the agents whereby 1t
”1s reallzed - , DR

- Proponents of elther p051t10n have not adequately
- substantlated the1r case. Those favorlng the cultural\ i;_"
unlqueness of faunal assemblages have neglected to prov1de

f._cross cultural examples show1ng wh1ch characterlstlcs of d7 -
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assemblages'are culturally diagnostict Although‘Binford
(1978) is arguing from an informedfbosition in that he
possesses a thoroughly documentedvcase study'of'functionai_
variabi}ity in resource use, he also neglects to make -
comparisons with other cultural groups;:ﬁis research
objectives were designed strictiy to eiamine funct{onal
.yariability;,Consequently, any other kind of'variability
present'invthe Nunamjut data may have been overlooked.
Explanation of'patterning in the‘zooarChaeological

record remains open to-questioning; Thevexamination of
'VLCopper Inu1t exp101tatlon of muskoxen .on Banks Island shows
dthat funct10na1 context played a role in the use of meat,

' marrow and bone grease. However, thlS study addltlonally
1nd1cates that soc1a1 relatlons regardlng food sharlng needs
.furtherrlnvestlgatlon because thlS kind of patternlng mlght
’have appllcablllty to the study of culturally dlagnostlc_
7behav1or. Desplte Blnford s. (1984) recent pronouncements
‘.about'the,problems%w;th ethnoarchaeologrcalvresearch ‘SOC1al
yariabiiityyin food'use among.contemporary hunter*gatherers"l
and its‘impiications.to archaeoiogy are in‘need-of'study
"Ethnoarchaeoioglcal 1nvest1gat10ns concernlng the soc1al
. ut111ty of w1ld11fe foods and the resultant patternlng in
zooarchaeologlcal remalns should ‘be conducted among ‘

;d1fferent peoples. Food sharlng behav1or among such groups

.as the Dene of the MaCKen21e reglon of northern Canada, and

f.fﬁthe Inu1t of Arctlc Canada should be observed to’ determlne

»

',_whether or . ‘not culturally d1agnost1c food reﬁuse patterns

an
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exist. _
. ¢

-

Resource\management and muskox extinction on Banks ISland

The notion that prehistoric huntencgatherers did not
manage wildlife resources is pervas1ve 1mp11C1tly and
expllcltly in the llterature The disappearance of Late
_Pleistocene megafauna is one,well known example of animal
‘extinction being attributed to human predation (Martin
1979). The reasonlng for thzs kind of argument seems to be
that hunter- gatherers who possessed relatlvely 51mple
'technologies did not understand ‘the ecology'of species used -
for food Consequently, people had no strategles of wrldllfe
management =Yo) that anlmals were harvested 1ndlscr1m1nately
until local: resource depletlon forced them to move ‘on or..
adapt to alternatlve sub51stence resources.'

Management of an1mal resources and ecologlcal
.‘sophlstlcatlon 1s, however, be1ng demonstrated among 11v1ng
,hunter gatherers For example Nelson (1982:217-218) says
that the Koyukon Athapaskans 11v1ng 1n northwestern 1nter10rl
Alaska | |

'...not only know in detall the spatlal arrangement

- of resources but also. their temporal dynamics. They

- have .seen each place grow. rich in one species and
“then another, become ‘alternatively abundant and
sterlle. And they -have ‘watched the ebb and flow of
“each spec1es throughout their: sub51stence range,. ,
over the long and short run.- This. knowledge has been

. extended further in time by the accounts of. elders.;
Taken collectively, these: observations: y1eld a .

‘thorough and, sophlstlcated portrayal of an ;;h< mf
env1ronment and 1ts dynamlcs : : SEFERN
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“KnOwledge which the Koyukon possess about the
dlstrlbutlon and abundance of wild resources is used in
- . >

everyday, as well as in long term, sub51stence plannlng

Nelson reports that it is incorporated'intorfhe ideology of.

the peOple, and he (1982'2215'goes on to'say that-

Con51derat10ns .of sustained yield influence the
level or 1nten51ty of. huntlng, trapp1ng, flshlng and
gathering activities. This is a pragmatlc, :
empirically-based approach to conservatlon of

- natural resources. People attempt to maintain
healthy populations of resource species by

“regulating or manipulating their harvest; they

. specifically avoid taking more animals or plants
than' they feel can be replaced naturally, or they
adjust. their activity to enhance the product1v1ty of
-8 species.’ ~ . : :

arallellng Nelson's (1982) f1nd1ngs, Freeman (1984)

shows that the Inu1t also have’ a clear understandlng of

}resource management Wthh in the past ‘has enabled them to’ .

‘harvest animal species. w1thout 1rrever51ble depletlon ThlS

«

ccompllshed wlth a qualltatlve assessment of anlmal

population whlch dlffers from the quantltlve evaluatlon

: performed by w1ld11fe blologlsts. Freeman (1984'17) wrltes

that'~

. The sum total. of the communlty S emp1r1cally based

" . knowledge is awesome in breadth and detail (see eg.
. Freeman 1979), and often stands in marked contrast
-to the attenuated data available from sc1ent1f1c
_studles of these same populatlons ' :

In add1t1on to managlng w11dllfe resources, 1t has been:

documented that %unter gatherers employ sound ecologzcal

hreasonlng to 1ncrease environmental product1v1ty One .
,i_example is’ found in. Lew1§' (1977 1982) research 1nto the S

';h'controlled use of f1re by natlve people. In many parts of

e
g
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| Temperate'and Boreal North America, and specifically‘in |
northern Alberta, Canada, people have traditionally burned |
meadows in the spring to encourage early plant growth which
}attracts game animals, 'such as moose (Lewis 1982 28). v
Implicit .in Stefansson,s (1913 1921)‘hypothesis about
muskox extinction is the notion that people digd not ‘manage |
- the animal resource. It @an be argued that people v151t1ng :
}northern Banks Island for the first time would not have been
familiar WIth local muskox distribution and abundance. In
addltion, Victoria Island Inu1t had traditionally sub51sted
. on caribou during summer and fall 50 that the biology and
fbehav1or of muskoxen may have been unknown to them.-_v
Although the Kanghiryuarmiut may rarely have procured-ff.f
vmuskoxen, their neighbors on Bathurst Island hunted them andf
i %Yare that the anigmls were not a dependable food

;e (Boas 1974) Even 1f the Copper Inu1t possessed

4 direct experience with muskoxen, they may have had

;,derable folk knowledge of them. Freeman (1984-13) c1te51f~i
,example where Inu1t from southern Ellesmere Island knew a

4 about muskoxen although the an1mals~,j ff;"\\
;v»were not hunted by the Inu1t for food or. skins, nor ,_'“'
. did the presence of -muskox in ‘their. hunting e

‘ territory ‘contribute in any material sense ‘to their
wellbeing Furthermore, muskox were an unknown e
species (except for ora traditlon in the, case of a"”

'K*f:ten to thirteen ‘years e rlier.'

§ew hunters) until people moved to. the region from *tnflfflijf<

B @he 1nformat10n collec_ed from the three Copper Inuit,;~.«'"q

-'3‘archaeological sxtes 1nvest1gated in this study shows that

S people were cognisant of muskox behav1or and biology



»Hunters knew where‘to'locate animals,'and hov_to procure'

’ them. The dlscu551on of carcass use in: the last chapter
demonstrates that the people were thoroughly acqualnted with|
anlmal anatomy It may have been more than jUSt c01nc1dence

. that the exhaustlon of local food- suppl1es on Banks Island
was tlmed w1th the last tr1ps to Mercy Bay around 1895, |

(refer back to Chapter Two) Some form of muskox manag‘ment

may have been necessary to ensure that local anlmal'

extlnctlon d1d not occur whlle goods were be1ng retr1e'

ffrom the Investlgator cache

| Stefansson ] hypothesrs has also been‘c1ted to explaln
;.the lack of muskox s1ght1ngs on the- 1sland before 1950, |
”"Reported estlmates of muskoxen 1n Banks Island | |
_‘archaeologlcal 51tes have been used as ev1dence to
"tcorroborate the hypothe51s. For example, V1ncent and Gunn
'tf(1981 176) wrlte.‘;];' R
'ijhe Eskimos’ almost extermlnated the muskox i-.h o
' population by 1900 (Stefansson,. 1921) . R
"Archaeologxcal f1eld ‘studies in northern Banks R
. 1sland in 1979 - ..1®80 have descrlbed 150 sites w1th
}‘~_ 2700 muskox remalns (C chkey, pers. comm 198])
":;iNo contert ex1sts for 1nterpret1ng the sagnlflcance ‘of the p'
5harohaeologlcal estlmate of harvested muskoxen, because.w1l_;4rv;
\\\\\ the“or1glnal muskor/populat1on sxze prlor to 1855 1s not ;55t i
\known, so that sustalned yleld harvests cannot be
':calculated and 2) no methods exlst for determxnlng}how
'”aanlmal deaths were Spaced over the 35 year perlod that the

-t B
PO - . v -

- VCopper Inu1t procured anlmals. s
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If'thé Investigator cache were visited yearly'betWeeh

v 1855 and 1890 by the same number of people, then the average»

annual. numher of an1mals kllled was only 78, based on an MNI
of 2,700 muskoxen found 1n the Banks Island Copper Inu1t '
archaeologlcal sites. (chkey, pers. comm.-1983) In 1982,,a

total of 96 muskoxen were commerc1ally harvested on the

»'1sland w1th the.sanctlon of the N. W.T W1ld11fe Serv1ce‘

(Anonymous 1982), The estlmated total populat1on at that

time was about 10,000 anlmals (Latour ‘in Urquhart 1982 4)
The 51ze of the 1sland muskox populatmon prlor to the ;7

arrlval of 19th century Inu1t 1s not known. However, 1t has

been noted in Chapter Three that Banks Island 1s ‘a f,”

productlve muskox hab1tat Muskox fertlllty and calf

s

surv1val are currently h1gh W1thout exten51ve 1nterference o

"n through human predatlon. A 51m11ar 51tuat10n may have

- gilsted 1n the pre 1855 perlod so that the 1sland muskox

U employed However, Copper Inu1t groups who v151ted Mercy Bay:;f

E next so that var1atlon 1n the annual number of anlmals could;,ir’

; blologlcal consequencesrto local an1mal soc1al groups. The B

»

populatlon then would have been as 1arge or greater than the 3Q

contemporary one._fp‘
G1ven the 51ze of recent muskox harvests, a harvest of

78 anlmals annually probably would not have resulted 1n
N .

' extlnctlon,vespec1ally 1f any management strategy were.am

may have varled con51derably 1n 51ze from one year to thevf”

also have varled. It hunters d1spatched only muskox in

spec1f1c age groups, then there mlght have been 51gn1f1cant~f,7

g
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Y

archéeologiéal data show ﬁo the contrary that animals of

both sexes and differeﬁt ages were harvested,
Wildlife-information described previously (see Chapter

Three) indicaieéfthat drastic‘declines in muskox populations

have occurred in a single year when unfavorable fall and/or \

winter weather conditions prevented animals from obtaining

adequate forage. If this situation happened during the late

19th century, then muskox herds available for spring, summer

and fall hunting could have been substantially depleted. The

’absence of yvery young ?ﬁimals from the Haogak faunal
assemblag .lends suppoét to.this hypéthesis, Huge annual
variation in muskox numbers mfaﬁtvhave rendered resource
management practices ineffectual. Human predation on
remaining muskoxed in limited areas could havé résulted in
local animal extirpatfon[ On the other hand, the demise of
the animal population may have been entirely due.to natural
causes as was the case with Bathurst Island muskoxen in
1973-74. The %rcha?oloéical data are too imprecise for
concluding which ﬁactof, human or natural, piayed the most
important role in the purported extirpation of Banks Island

o D
. : : O
muskoxen. : 4 @

Directiohs for Future Zooarchaeological Research k

Like many investigations, this study provides insights
' into areas where fufthér'research is required, and suggests
directions for improving on existing %pproaches. The

necessity to continue to collec£ ethdoérchaeological“

»
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information regarding the procurement and use of wild foods
has already been mentioned. Observations, such as thoée by
Jarvenpa and Brumbach (1983) on Athapaskan moose précessihg
are valuable for demonstrating that a great amount of
functional variabitity in hunter-gatherer animal use remains

[ ]
to be documented.

[

New perspectives are needea for collectiﬁg wildlife
information used by zooarchaeologists. Faunal laboratorles
traditionally assemble comparat1ve collections of anlmal
skeletons in order to identify archaeological specimens..
Emphasis is frequently placedrprimatily on obtaininé
osteological materialé in good cohdition, rather than on
‘acquiring detailed information about the animals who
contributed the bones. Binford's (1978)/wo;k dramatizes the
urgency for redirecting zooarchaeolog1cal efforts from bone
1dent1f1cat10n to the measurement of wild animal food value.
Osteological identification is an essential preliminary step
in the investigatioqwof archaeological faunal assemblages;
but it isAnot'thergﬁson d’etne:of zooatchaeolbgy.

In order to attain'this objeétive, much moq? emphasis
needs to be placed on interdisgiplihgry research. A plea for
integréting faunal analyses into thg overall goals of o
archaeologiqai projects has élready been made by others (for
example, see Bohnichsen and sanger 1977).)6btéihingAprecise
information about Animalvana;pmy and its potential food
aaiﬁe to humans requires the expertise fospeciaiists in_

wildlife'and nutrition sciences, Interdisciplinary efforts

1
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to assess the quantity and quality of wild animal foods
require.consideration‘of differences between the sexes and
among age groups,'as well as seasonal Qariation in animal
conditiom. An initial starting point for determining how.
food value should be measured‘ﬁn terms of human nutribion,
and which kinds -of food(should—be assessed, 1S by interview

with. people who cohtinue to rely upon wild animals,for

- 7 .
subsistence. This is essentially the approach taken by

Binford (1978) with respect t0'invest{gating Nunamiut use of .
caribou and sheep, and is the ‘one being advocated»here;
Summary , _ o : °

Aside from the presentation of culturally and
historically interesting information on muskox procurement

and use by Copper Inuit, several other contributions have

resulted from this study First a specifiC>theoretical

orlentatlon and exp11c1t set of methods were employed in the\'

nanaly51s of faunal remains. ThlS kind of approach is

absolutely essentlal_to zooarchaeolod? in. order to genérate:

1) appropriate data collection methods,"2) more”realisticw

sub51stence models (1n terms of archaeologlcal testab111ty)

and 3) middle-gange theory concernlng hunter gatherer-‘
’ L ' .

H

-3 . fa

' behaylor. | ' L o s?. B

Second the ‘meaning of faunal patternlng in the. L

e

archaeologlcal record of anlmal use was brlefly con51dered
The most 1mportant conclu51on was that much more comparatlve

research must be conducted‘among living hunter- gatherers

t
u
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U
before the functional and/or‘culturél distinctiveness of
food refuse pétterns can be confidently aESessed.

Third, the idea that hunter-gatherers manage -resources
in their ehvirohment, and the hypothegis that muskoxen were
extirpated 6n Banks Island by 19th centufy Copper Inuit were
briefly examined. Récent evidence suggests that
.hunterfgatherers‘possess an enormous,éhount 6f Synchronic
~and diachronic information about their énvironmeht théh,
enables them to manage resources effectively.‘

Finally, aﬁd perhaps most iﬁpo;tant specifically to
 zooarchaeologists, is ﬁhat this study sbggésted a‘humbef of
avenues for‘fUturg resea:ch. Iﬁ is'through‘partiCUlatistic
and empiricaiiy rich'studies like the present one that new
research diréctidﬁsvahd contributiéhs‘gé theory.ahd method
‘ih archaeology m§y‘be generated. o

1)
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