o pronounced and soores ‘a curvature value of 3-— 4

oapproximataly midshafbfare* o9 5 mm e

'o{(supero 1nfor;or),.o12'3 m - (antefoposrerior)

'The total length of the fragment
: o o
_*1gmoi& curvature of tho speclmen is moderately"

on the authoro soale (seo Figure )

”.j_.ooQoi :7;?.: oof¥oi. 333 94 :;  [f;:__]
(1oft olavioular fragment (Flgure 62))
:;ﬂ.? (Lovejoy eb al . 1982b} |
| This is a.ioft lateral olaviole fragment that
 o':is 51.2 mm in length and ino]udes part of tha -
*infarior surface, nrapezoid lino and origin ot
.-_deltold -; The romainder oE: the specioen has
'Telther been loat or is too damaged to emhibit any
aildonhlfmable Surface morphology The estlmated
. L
o_ anterop5%terior diamoter at the conoid tuborcle 133-:

13, 4 mm.' The estimated superoinferior diamotor at"

;_the oonoid tuberola is 8 6 man..

R
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' €aPProx1manely*midshaft axe.-ca 5 mm

o (guperﬁ 1n£er10r)r c12 3 mm (anteropostermor)

";mThé *ﬁtal 13ﬂ9th Gf nhe fragment 15 97 9 mm The

'.”-:}751gma1d curvature of the speaimen is mcderately

[

'Tj,pranounced and scvres a nurvature value of 3-— 4

IIVrfon the authurs sgéle (see Figure ).;ﬂ,f'77{-' L

‘;" .

ia;.'n.__ 333 34

h

(left alaV1cu1ar fragmant (Fikﬁ
o -;_j' (Lovejoy et al., ¢1982b)
:; Thzs 13 a.lefﬁllateral ciév;cle fﬁagmenﬁ.thaL
:' is 51 z mm 1n Jength and mncludes part oﬁ the |
lnferlcr surface, trapez01d 11ne and’orlgzn of
}deltoid. o Tﬁe remalnder of the specimen has
~either been 1ust or is too damaged to exhibit any".
I_identifiable $urfaca morphology. The estimatad

’anteropostarinr dlameter at the camold tubercle lB

13.4 mm The eatlmated superamnferior d;amat§n at.;[f f

<o ¥

 f'the conoid uhercle ia B 6 mm‘ o ,i':Q ,'ﬁ':ijET"

e



G

:ﬂa_surfaae af the head only greserves the central

" The _ﬁuméri R

o ommoseetr

i .' BntIl- 288 lm #,/;/ S

e
. 1'r' :

& 64)) R

(Taieb et al 1975: Johanson et al.,»issz}

..-‘L_,.

| *ff.prcxlmal end is badly damagﬂd and the articular

G

-pcrtion- ' Most af the lesser tubercle and a

portion of the graater tubercle are present The
s superior part of the ;ntertuberculaﬁ graove'f
'appears undistorted Jahan30n et al‘ (1982)

foreport that mqat cf the meaningful motphological

- ‘detail has. been 103& in hhe head ‘%egtnn

7-Recnnsnructed 1ength uf this spec men has been

‘r

. . L
'xgported'as_zﬁﬁaa mm.,;' .

The A¢$.ﬁ288 1: humerus (Figuxe 63) is"

better preserved in ' \f prnximal part. it is

Carr

(1eft proxlmdl humerus, rmght humerus (Flgures 63

. U_._

'fvfragment aemprised of twa aeparane pieceg‘_ _ﬁhé_";--~



"o

'_surﬂace_oi-the.haad,pf the humerusi @

“7.3.1.83.2

comprised cﬁ approximateyy the superior Qne thlrd_ *
” of the humerusﬁ; The artmcular surface of tha

heaﬂ is almoat completely preserved hut has been

EF)

damaged by compress;on distafiy and haa buén

displaced posterbmedmally.f Thms compreasion hasﬁ;;_~
}  n°? aPparently &1tered the medlalatexal diametar

'-_of the head and thls 1s recorded as. 31 1 mm

Anteropostar;nr dzameter of the head must be

. U.

'-5 :*#*1mated due to the compreaainn damage and thlE ';

is recorded ag. czs 8 by the author frqm a cast.

The résultlng humeral head index is BG 2%

The anatcmmcal neck of h,34 288 1: is damagad

by lnternal axpanamcn | The 1ntertubercular

sulcus haﬁ been hadly aamaged and measuremenhs are_ f; _;
_ not posalblea 3 The lesser and.greater tubercles

of the head are both damaged and EhEIr aurface %{f.7*

marphnldgy thﬂured*; However,_lt doea not appear

that they would have proje&tad over the artlcular
ﬂ

Jffl-'
AJh. 333 87
L‘\(],eifi: proximal humeral Bhaﬁt (Figure 65))
(LDVEJQY ek al,, 1982b)
S Sz



A badly weazyered prox;mal shaft cf a’ 1eft

'j?humerus that 15 mlsslng the artlcular head._;'_he_f;-}

’_mspecimpn is extremely robust with what appears tqf3 fgffﬂ

_ffbe a deep intertubercular groove.,_ A amall

"'ﬂ_}partion of the greater tubercle is praserved anﬁm__} -

"3 £higfexhibits-a-depressed~area~for the attachment;*f 7ﬁ* 

J’f 6f7£ﬁé .1nfrasp1natua muscle.. Only a small

 'f,1ateral part of the 1esser tubercle lS preserved.

V:The total length af the speaimen is 149, 3 . _fffff-*
| A-'t.."}'- 333~.107
(r&ght proxlmal humerus (Figure 67))

(Lovequ et al. '1982b)-

| This spevimenﬁis the proximal one third of a  ff'
' “rauL* right humerus.- it;has atrelat;vely.wa;l
':Preservedahead but-the shaf£ is“iﬁfpdcr gén&itibnf'
':due to exfoliatlon of the Surface and genéralised_
fracturing of the bane.:_f It has a ~deep and wide-
‘ :intertube:cu1ar groove iminimum 1ntertubercu1ar
.'_ w1dth : €7.8 mm) . There is a 1arge rlﬂge for

'“the mttachment of the Leres major musclee-  f”The'_'

A AL



"ff .greater tubercle Jies appruxlmately 1 0 mm beluw
'the mast superiqr point of the humeral head
'::There 15 a large c;rcular depresainn on ‘the .

::f.f-posteriar surface cf this ﬁumercle far the=vff'f””

’_nsertxan af tha infraspinaﬁus musqle Thé”f¥ j.

-A_':as a small bcsa just inferior and posterior o"ﬁ
-;this dapression.nu. | S
The total length af the specimen is 128 2 mm
3_Mediolateral *ead diameter is 39 5 mm

o

* :AnteropOStEri°r head dlamﬂter 13 r34 Omm

iattaahment area for the terea mlnor muscle lS seen i[ ﬂ";5

) _ Medmolateral shaft Wldth at ‘the dzstal pOlnt af  f:-]_'

'ij:breakage is csu Omm Anteroposterlar width at f *f

-_the same pomnt is czs 5 mm

AL, 333109

Y

(right humeral shaft (Figure 66))

l

(havegoy et al,,_lsszb)

This: specimen is the right shaft of an.
extremely robuat humerus L The apacimen is _”

broken proxmmally Juat helow the anatomlcal neck. j _f

K

H

| zﬁa_'o_-



T‘jfpreserVEﬁ- - The groove runs dlStally frﬁm the

7:5superlor polnt of breakage for apprbxlmately 60 0';'

i - .
g

O I
4o :

'}fand distally juat past mid shaft The tatal

' ~1ength of the speclmen La claa 0 mm Only the

=

”ﬁffdlstal Part ot the intﬂrtubercnlar groove 1sf¥l'r

‘ff fmm;*; Although the groove 19 Wlde (ca s mm)f lt 1Sﬂf  3°i

"-apparently not very deep There ia a strong ridge .;f3T
 fon the madial side af the grQQVE that is

-*fjpresumably fur tha attachmEnt of the teres major

,
The deltaid tuberoalty is massive and : j u;f;i;  E 
a f§ranounced,_lying same 99 0 mm from the proxlmal. ﬁ.
"'palnt of breakage.-  . The defﬁé pactoral : : ; K
f:junction is seen as a rugosity juat‘postermor and_  :“h
' 1nteriox to-the deltoid-tuberuslty \Gﬁat belnw éﬁ |
_thaa point, tha shaft makes what ﬁppe4rs to be a  _§.
“medigl (retro)flexion of apﬁroxlmately 10* - @héf ”@;ﬁ¢V3

.r\

. chtex of the speclmen is extremely thichof_.
Tdistally . The speulmen ic.\" ved-medialméioféf ;

"its whole length, posseasing a distinct flatten;ng .
J of Ehe medial surface fram ju@t belaw the surgi¢a1 -

"neck.



_breakage are cla 8 mm (anteroposterior), and 1& 2

who

'Specimens Reterred to Homo habilis .

. The Claviele
e

. (left clavicle (Figure 70)) =

'fihis-spéaiﬁén‘ié af1¢£t clavicle from FLK NNI

at 01duva1 Gorge -Iéfiaéka'bdth the-ﬁediai and'”

'_late;§l ends. The clavicular fragment is clSD 0_;54' -

hm'iu'iength” The midshaft anteroposterlor o

dlameter is 14 8 min and tne supero inferlor

6iameher is 10 7 mm, Measurements at the most

. medlal point of breaka;a are. 22 z mm

(anteropoateriar), 22 4 mm (supero inferior), c3 0

mm (averada cortzcal bone thickneﬁs, range 2 4 '3, 5

I

mm) . Measuxements at the lateral pclnt OF

mm (supero 1nfer1or),.cz 1 mm (average cortlcal

bone thzckness, range 2.0 - 2 4 mm)

y W



i

"'curvature and 1t thus sccres a 5 on thls author‘s

7 scalg.g Oxnard {1969} has raported the angle of

The apeclmen presents pronounced ﬁlgmold

di torszan df the OH - 48 clav;cle at 52° -;69?.+

- and 1esser tubercles prasarved.- The apecimen has

- 7i5.1.1.1

. Specimen Refexred to Robust Australopithecines . .

. Daseriptioms

~ The Humeri.

128:{:fd

ono 119 - 2718
tleft proximal humarus {Figure ?1)}
(Senut, 1978)

’ 2

Thms sgecimen is the head and preximal shaft

l-of aaleft humerus,.' The head of the apecmmen

".ls well praserveﬂ wzth parts of both the greater

been damaged aldng the superior part of the

| artlcular surface, where cancellous bane haa been T

.g83



BP R

” ré;é%1é&}T  Tﬁere 15 alsé éo;é démage aiﬁné bne:.

.anterior and posterlor rlm of the artlaularfi'

E} surface that has given the head a samewhat ovo;d
 .aDpeérance The lateral part of the greaterlu..
N

tubercle haa been mostly removed, bur thls damage

has not ﬁbscured the slze af the tuhercle, nar the f j {

. L

': superior areas of Ty cle insertions*_ The
specimen has been briien acrqss the shaﬁt just.
below the surgicaL neck‘}f A-narrow foﬂsilizattaﬁiifit
crack rugs from the greater tuberale lnferiqu .
the most dlstal lent of hreakage Numernus..
othar fosslllzatlcn cracks are’ faund o1 the shaf£,_.3T
but nnne aypears to have distortad the specimen to f.
.any not;ceable degree There is approximately
115 0 mm of shaft preserved belcw the head
Total length of the damaged 9peciman is c147 6 mm
_-On.inspectibn, the head appears irregular %n
shape, but, thls 1mpresaion is due mostly to the 4

damage along the 1nferop03teriar rim af the

artlcular surface.,~ The medlolateral head“:“
dlametEr is c4ﬁ 7 mm, the anteroposterie

diameter caa 0 mm. Both the greatex and lesser/’



”J_teres minor muacles are rugose There 18 a

B 5 .

'f greater tubercle lles c4 0 ftim 'beloW'thE°top cf

R O

’-.fthe huﬁﬁfal head ..On the greater tube;cle, the  ﬂH”"

\VT_areds aﬁ insernlnns fnr the infraspinatga apd

'7Lfconsiderable antgrior-projectien of the tubercle

”?,fat the 1evel Qf inaerbion of the Eeres muﬁdle; '-ﬁiﬁ-i'

"jfau lta most supermor Polnt (cs D mm) .Théf

:u:The 1esser tubercle is brnad The 1nsértion qreai#]f7"-'

1
i

'fof sub%capularxs 1ntn the tubercle 15 seen as.a
7'ffseries of pits and flssuras along the rlength of

. : Y
E [the tubercle The lntertubexcular greove ia wide

'*_ atachment area of pectorallsﬁwajér ﬁﬁﬁms an.

.—-.-..\_

'overlapping ridge along tne ﬂosgpric~ édge of the
.groave as it blends supar&orly w«th the crest of q
'_the greaﬁez tubercle.-_ The 1nsert1on area of “
”teres majbr_ forms a bulbaus rldge along the crest
& t the lasser tuberole that runs some 52 n ﬁm |
5  inferior1y from the leaaer tubercle | 'In the~.
 floor af tha intertubbrcular groove é roughened

'area indicates the 1nsgrt10n araa of thel if '

1atmssimus dorsz muscle.

On tha anterior face of the Ehaft, ; ¢52;ﬂ-mﬁ '

';'below the greater tubercle, g an extremely”rébustJ 

285



o

fﬁ_;fﬁcﬁo D inﬁ&:iorly to ahe 1nfeﬁma .brea$ af'rhe'” o

Qhaft¢. The shaft 15 relatzvely straight,ai ﬁf@;fg'ffff_f

M

tm the genexal rugoslhy af thé muscle attachments

- -'of the specimen, the humerus must have belnngéd to

- an extremely rabust individual, -ilfﬁ_;~-'f’

711”T§5€111;?71:; f “??f$a}“¥w-{;¥'3 S e

KNH nn 739 j__k;_k{ffg
(rlght humerus (Fzgure 69))

'_”‘heakey.ec al;;.1572) N

o Thls speclmen is- most of the shaft and
':trochlea aﬁ a 1arga rmght humetus m1351ng the head

'and a small part of the prox1ma1 shaft .ﬁTheﬂ: 
5. o '

.J

- speczmen has been asslgned to the gﬂnus

" Ausrra1qp1thecps-bY_segeral-authors (R,ErF;T;'":'
"Léaﬁéy, lévz;fLeakéy ét al. 1971; McHenry, 1973, |
- Dav and -E. F Leakey, 1974! Day, 19?6} _ﬁan: 

__account that fallawa is taken\elmost wholly from

.the Original daacriptlan by ﬂéakey et. al (;371);

oo

;ﬂf?j exhibiting 1ittle curvature in. any di#ectzan ”Dﬁéfff“*jf




=

mhe specimem ia czlo 0 mm in 1ehgth Tha S

R

shaft 15 gently curved albng 1ts entlre 1engtn.j

‘ 'mt has baen deabribed as triangular in

._, cross seatman 4h its proxmmal twa thirds, becoming

o bvoid Qn its dlstal thirg &%ﬂ intextubercular

)

| sulaus crests aﬂr well develnp\d : The minimum ;_:.

by

;icua is ch 0 mm

\—)

| width of the 1ntﬁrtubercular 8

12?‘ Thuf;nsextinn aqwa,gf Lne:;ati

_'._;‘\ a

simug dcrsi muscle:

is represented by £3 slight raugh ning of the ﬁlaor: ;

ot &he aul¢ua whe insertion are

K gﬂ the
pectoralia majarﬁmusala is prﬂmmn mt,_énd‘ié gf"

VlSlbla as a strong.«y daveloped cr&at thaJ: may be_

\.

the grgater tuherosity" 7' The pectoralis crest
distaliy meeta the deltald impraesien some 167 o-gg

, § m praximal ta.uhe most dﬁstal part 0£ the  7J'

truchlea. : ) S o R | :f'_;-. .. - S
. ;? ' %1)
A
il ¢ .
-f.}J:
287

wgaﬁ 'ragardaﬁ aa a "dmstal continuatinn nf the crest of o



5

‘I‘he Func:t.ional uoxpholngy a:ﬁ the Awtxalvpi‘:ﬁﬁﬂ“ﬂ_*'i |

w,afriaanns Ehauldar Girdla

‘I‘hasdapula S

The total marpholagical pattern BXhlbIEEd hy

-

i'athe % africanus scapular fragments 315 d;fferent-

» from that obser@ad in any ‘mndern homlnoid  -}2;;1_

* 995¢&33. However, all the apec;mens exhibmt
'individual features that are elther pongid nr
“'._humanlike whmlst thay also retain primitlve  _-

'anthropaid features in certamn charactera

5 . . . Bt I

"Béldw} théfdia¢ussibn cf"ﬁha'aﬁ=afri¢&nus"

Scapulaa is divided inta two parta firsbly, the

v o ]

glenoid area, head a‘d spine and aecondly, bha

'body of the scapula.

i

£

S

288
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'7'.7 6.1, 1rw7w~

The Glanoid Araa, ﬂaad and SPinﬁ of the Scapula

e _
33;0315'55_ S e L 45ﬁ5.. o
“E e S T s
w$he stw 162 and Sts 7 acapular fragments are
. ‘l_

Ffthe only two 'a; afrlcanus speaimena that passess

w“ffccmparable glenomd, head and spine regzonﬂ

\2‘.-

; These Bpeclmens are most similax in,a;za tofthe IR
B acapulaa of humans, ghimpanze&s and female
f;;crang utans and are i smaller than the scapulae af

" male arang utan, and gorillas, Bot& spealmens are'f_f!

‘ fconsiderably larger than thosa of the hylobatlds

o
Y

\'i

One &f tha moat strzking features af the Sts-

5? Bcapula,“ 0 which cbnsidarahle functianal

*merPhOIOQiﬂal .importance has-heen attached; ia:

| ,_'that tha glenaid cavzty Oﬁ Sts T is 1angar and

._197g; Senut 1978- vrba, 1979)

-“more narrow than one might expect in tha scapulae

'.fof modern Afrlcan apes and humanm tRubinacnk}

N

The glénoid

. index of Sts 7 (cso 0%) indicanea a glenomd

aaV1ty breaﬁth to length relationah;p whmah ia

moat like that observed in madern orang utan _ ﬁ

_(Figure 54 and Table 6) The predicted Value of L

( d

'csu a% plaaas Ehe glenoié index value of Sta 7 at

23'9--_ .




fafleast one standard dev1at1an below the mean index
"vaIue racaraed fqr all hominalds save for
”“forang utans and male hylobatids Thus, regarding

-_-fthe observed glenoid index values, the specmes L

{,.

3  fwith the maat comparable glenoid cavity shape tc.ff~] i” 
B ;sus 1 is the orang utan but Sta 7'5 glenoid indax
0 ries within the sample ranges of m the hcrm:uno:.d RN

"-fsp9ﬂies examlned by the author

"ﬂ The percaived very 1oy-glenaid index value

Lad

"iﬂcbserVed in Sts 7 has leﬁ several WOriers to;"'
';"assuciate this apecimen'a glenoid morpholdgy mith

'j fpossib1e adaptanions for arboreal climbing or

even brachlation behaviour (Robinson, 1972, Vrba,

1979}- Hawever, it lﬁ immortant to highlight

| aeveral faatures in this. specimen that indlcate

that the latter af these Lwo suggestions ia

"'-unlikely‘ Secandiy, it is impcrtant to highlmght

. thag sts 7 i not in fact ag low in its glanoid

index valua, in xalat;on to modern homino;ds, ag

hasg been thought._.

o

AB dmscussad in detail in Chapter 8, modern'

-hominoid speciea exhibit an extramely wmde range '

oo 290 0 A,
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.“:'of abserved varlatian in glenoid 1ndex values'#f

_;5alcu1ated for sts 7 falls just W1thin the laweat. 
Jf_fsample range ohserveqiﬁor this index in all extant
'f hominoid speazes aave for siamangs and female. ”i(
ff;fgorillas (although admittedly only Juat belaw Eﬁe .

__ lowesb 1ndex‘valua,observed 1n the 1atuer} B |
" Lchever, bhe calculateﬁ.mean index,valuas for the.

"fdata collected by th;a author are mn almnst every

”:case skewed and may not be considered tqlba

representative of the cantral tendencies of the

gdata. The calculated waighted means for the data_j_ﬂ"“

. move. the central tendencies uf the human and o
' gori11a data ﬁurther from the Sts 7 index Value.
.Neverthelesa, the weighted meana (Table 6) do’ nct
- sign1f1cant1y alter the central tendencies oF the
data for any-qf the mpdern hom1nomd-species..
.Theréforé; 6ﬁe'muét coﬁa&ﬁdé.that ﬁhe' Sts:§
.iglen01d cavity is in fact extremely narrgw

| compared to the mnan valuea for modern hominoids

e However,'lf stu 162- alsa-represents a member of

A afrzcanus, it i 1ikely ‘that the narrow glenozd
_GaVltY of 8tas -7 does nat represent tne

:  Austra1qpitheaus africanus nérm but rather -

el
i

291
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3represents a. spenlmen am the law extremﬂ of

'”f}fohserved variatlen fer nhig BPEGIEB The glemomd””J

N ‘I ) -
*ﬁlndex“value ef stw 162 (cvo%) 15 moat Simllaf LS S
. L \5' . C

'7fte those cf medern humans, wmth the observed \“

'i}5index value far thle epeelmen 1Ylng ve;y clese tei

t'-f;the mean lndex values calculated fer 'Homo sapiens ﬂ7"f¢

 7and Symphaiangus ayndactylus (reapeetively 73 5%

:e”and 73-9*) (Table 6. It is therefore lzkely that,;”5‘“ o

'-with a sample range ef 60 0% . ?70 0% (n_ﬁ), e_héi”f ”“

e-{variatien 1n glenoid cavlty 1ength to breadth

'“efratiee 1neA;e afraaanus is high and that the

_;_'narrow glenomd cav;ty of Sta 7 eﬁmply represents

"'morphelogy that weuld be 1n the 1ower part of the.
.range of observed variation in thzs sneeiee |
Tnerefore; fxom the differences 1n the glenoid
t length to breadth relationehipa between;theae two :
epecimena, ene may mnfer that“@he semple renge
\

'-'ebaarved in the glenoid inder values for A‘f

:afrzcanua is not unllke that observed in all the .

o 4
c

'mederng 1arge bodled hommnoid species, hut 15 not_f
_ae great as that ef the highly epecialiaed

~gibbene

292
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  .margin notahing af the gienoid cavity QL : Stw 162

"Qﬁfufther slmllarltles 1n th19~spé€imen‘3 _:f;

';is rafely obaerved din the scapulas of nqn human

 human scapulaé (Figu*e 32) The presence uf a

 -5pronounced natch nn the costal margin of the human

2L -‘ o

fMorphalagical faaturEBvVLSible on the batter- 5

p@iyerved glenaid cavity of SBW 162 indigaha ;1}*

'Earchitecture _with that of humans. Thg costal

U

/hominoids, but ie. frequently present in robu.q;_;"

i

: ~5g1enoid cavzty has bEEﬁ expla;ned by Fahlstrcm

(1981) as 1ndlcat1ng a robust and.enlarged

'~humeral-1esaer’tubarcle- Thla 49 preaumably
'__ because an enlarged subscapularms attaches to a_   
| greater area of 1euser tuberels surface. In

additlan, the lncreased notchiﬂgfnf the.dasuél'

L&

.-g}enoid cavity margln | maY"iﬁdidate'é'génefal RN f 

enlargement of- the maas af the subscapularis

' ”muac1e and its 1nvest1ng buraa, sin¢e " the suft'
"tisaues of this muscle and its bursa pass near and

z'press upcn the costal edge oF the glenoid rim,

_The resultmng muacular stresses may be impressed
on the bone during growth,_thus craaainw & ﬂﬂ*ch

at or near thE1r point of passage (Fahlstrom,_

'1981). Since the lesser tubercles of all the -

KU

o
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'5'5 -humer1 from Sterkfontemn are very robust hui 66. Qi,f:~*

f §  noF rlse above the axtiﬂular surfaces aﬁxth

,'V{ humansw.-"

‘ R 1

f”humeral heada, 5; the glenoid margln hctchin? in

' Stw 152 may ,;ndlcate expansmon of the

"i

The articular aurf&ces of the gﬂénaid cavitmggé"S"

f
i

'E=of bnth Bta R and Stw 162 are. uonsid&rably flatter ff   j

'”}than those of madern humans, being'mest simmlar to;].;{“'

f those cf extant apes., Churchlll and Tr;nkaus

'.(1991, p.xsz) have ﬁound that Neandertal acapulae ' o

L _;also ﬁhave smgnifiaantly flatter artlcnlar S

} qurfaces than that ﬁound in modern humans" -:Td

| these aubhars, this feature indlcates a greater )

.*.hfreedem of mavement at the glennhumeral Joint in o

_ < -
this archaic form of Hbmé saglens than is fOund

in'medern humans' Howaver, it may also 1nd1uate e
soma lass Qf Btructural stabmlity“at the Jalnt,_

The glenoid cavity depth 1ndax in the Sta 7 I_-

':scapula (?5 ?%) falls just Wlthln one standard "ﬁ;_: } 

'deviatian of nhe mean abserved in churah;ll and
 Trinkau$'s sample of Neandertal saapulae (e 4% i

1.9, n = 16) but outside oqe atandard-deviaticn -

294



-;figs;_” 99) 3 In contrast, the glenold depth v

i

'3'from the mean Qf tha modern human sample (1%.&% t

in,dex calculataﬂ for stw 162 (?3 9%3 falls cd;;ats:.ae"'-__-’_'_:' -

"the lower 11mxts uf var;at;on for modern humans  ]

."'.'3__'-._}-and ﬁ}eandert;“ala &,being most simi:r.ar to tl;f’

" :chsexved means in orang utan,

If one were to COBSlder the shaliaw glenold

.U

"“_EcaV1ty alone. one mlght sfrmlaa thah the

”Q"glenohumeral Joint o: atw 162 posseased a higher_f- 7'

degrae mf freedom af mavement ‘but 1nherently 1esa-
5'structura1 suability--than is provided-by-tha¢-'
:deeper glenold cavity articular surfacas af

fmodern humana ) Thus, the glenohumeral 301nt

. would e more prone to dlslocation ) However,

'._comblned with- the ﬁlatter articular surface cf Stw_

162, there is a W1de and rabuat area of attachment
'for the glenoid labrum that is more\pronounced
” than the 1abra1 attachm&nt observed in most. modern"

apes and humans : .It is probable that th;g
__enlargement of the glanoid labrum éhtadhmént”area
'.may be dlrectly asaoclated with an enlargement Qf

. the whole 1abrum (Ferrari, 1990)
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' f wou1d moat 1ik=1y act as a defence agalnst

fexﬁernal dlslocatmng ﬁnrces(ﬂowell and Gal*;et

As the glenomd labrum 13 an 1mpartant

- \ i
 gstabi11sar 1n the rotator cuff, its enlarge%ent

'f_lsaea b) Therefure, whereas there 18 én increased 5;;;'zg
o e

”ffllkellhood Qf the stw 162 shoulder suffering _“ f”ij 

“tj fdi31°aation oﬁ the glen?humeral j01nt dua ta the

' Q;g1enoid cavity 8 shallow depth, the enlarged

:Hf glena1d 1abrum would most probably cumpensate foi 7; :
_ﬁhe reduced structural stablllty Qf thp 301nt
.surface by prOV1d1ng additional soft tissue' 

.’. support. To thls author, thms highly mob:le, 5ﬁt};_;’

'f_structurally stable jolnt aurface seems .Q ._f

_#r

: indicate adaptaticns towards strasses that might

'*be encountEre& durlng aGtIVQtIEE which requlre-'

welght support as well as a high degree of freadom e
of movement at the\glenahumeral jOlnt since there )

axe-nq,modern.homigoid spec1es=kncgn to th;s;

author that combine flattened articular surfaces

with enlarged glenoid labra,it is difficult to

associate this feature with any single behaviour,
~ although this author is tempted to asscciaﬁéfsqch;-1

& combination of features generally with

i
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'”’118) and thzs

~~ ?adap;5b1ons to the stresaes Encauntered durlng

'fgtree cllmblng actlvltles j;;;'ﬂ;j3_f;:5,?_i}y  ?

. ..r)

In her 1979 examlnation f the sts ? scapula,_ ,; _:

"ffvrba noted the presenca of a “pranaunued

]

'jjcostalateral tuﬁercular expansion“ in the superiar

'f-part pf the glenoid cavzty of sts 7, Wthh she

”5 _“namgd the “paﬁaglenoid tabercle" (Vrba, 1979, p;”"

author confirms the presence of this
'?-feature, Since the Superior part of the glenoid
 cavity of stw 162 is damaged the autnur lS unable
'V to discern whether this spec;men aISO possessed a

' paragleno;dﬁtubercle g qe h&&. 288 ln BpecimEH

doas not posmess auch a ﬁ@ature. Howevnr, in
., '

s‘

;1ndiv;dua1ugreataape scapulae-lt iS'not'uncbmmom

'~fto flnd a tubercle whieh is szmllar in shape and

_ form to the tubercle ubaerVed in sta 7 Whllst="

IVrba doea not attempt to exglaln the presence of

'this tubercle in 8ts 7, one pmsazble explanatlon

-fpresents itaelf*to thla -author. It is suggested

oy e

that enlargement of the long haad of bhe bicepa "} 

- musc1e, hich has its tendlnous crxgmn?at tha -

7_supraglenoid tubercle, accompanled by an enlargeﬂ

_./

'superlor glenohumeral ligament may be responsible -
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A

”* for the presenca of this paraglenoid tubercle
R a
'f In ape scapulae where these tuberales are

"obaerved the;r presénce is typically aGGOmpanme&

”5'glenold 1abrum (on the Qlen01d cav;ty artlcular

'7-.by an enlargement of the attashment area of the fF'“”ﬂ

';surface) as well as a rela?ive enlargement of the__

*:fsupraglenold-tubarcle.a In addition, 1n these

;}sﬁeclmens there 1& typlcally a w1dening an&

'7ﬁdeepan1ng of the blGlpltal gxoave#:g-liﬂfr-'

'";;combinatldn. these features maY indlcate that the o

 ;presence of a pdragl&nold tubercla provides

":_ evmdence for thickening of ‘the super;or

' glenohumera1 ligament as well as enlargement of

':the 1ong haad oi blceps |

Since the superior glenohumeral ligament, -
 wﬂén'aéting__with the_antériprgcapsﬁle-@f-the-
 shoulder helps to ﬁ'restraih extérna1 r6tatidn and

| stabiliéé the'glenoﬁumef31 jéint'és a whole

.(rerrari, 1990), an enlarged superlor glenohumeral

'1igamept, if it were prESEnt in the sts Es

shdﬁlderb should have acted as an added stabiliserf

_for the rotator cuff.- However, it should be notedﬁa;'ﬂ~

that dn monkeys, an. enlarged Supragleuexd tuberqﬁef

gt



fhas been shown to 1im1t the degree to whmch the

) ;'m.

1__Ghﬁmarus can mave upward in the glene1ﬁ &avity, |

: ffi;since the tubekqle wedges nto the intertuhnrcular ;§ff“
'-:ffﬂgroove on ‘tha humerus (Ciochon and Corruccini.

'f?flﬁ?ﬁi Reaardlesg of whether the paraglen91d

_ .¥_tubercle observed:iﬁ;stg 7 is in fact an

i

lﬂ;attachﬁenb far dneﬁﬁlarged glenohumeral llgament,_f B

3 El'thia tuhercle must have ylaced snme res@xictinns #Q-;§'

'"ﬁin movement 0n the hUmexal head *iﬁhin the glennlk

:'f_fcaV1by In Qartlcular, contact with the humeralf~-“

'fahove the head and moved pQStpmiorly'.. ~.  _:3 S

:-::ffunatlonal restriction which is most paabably

'_;head WQuld have occurred.whan the arm Wi ralsedY$<F-?j

B

f,unacceptable in the SGapula of a brachiator _ Thia
':alone implies that the superior glenoid mb:pholagy

” of sta 7 was not adapted to thla specialised form

B

"af locometlon,

Of the two SterkfontE1n scapulae, th@

'Qinfraglenold tubercle of sts 7 may be coneidered

“the more ape 1ike ‘in morphology. _ It i elangate -

\.“"\

G*and transversely thln and is fhus most simxlar in o
”appearance to the 1nfraglenoid tubercles ob’erved

-'in the scapulae of gorillas, ehmmpanzees and
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|  ;fémaleforaﬁg?ﬁtansfand-léast 1fké“those abgeryéa;-:"

‘“1n modern humanb' There is a amall protuberance

'fjust darsclateral t° tha 1nfraglenoid tuberale of,”37

:Sts ? which Vrba (1979 P 11&) thought was a ; 1 :1

ﬁ;npusbmortem deformation“" Fowever, as the long

'ffhead of tha triceps braqhii muscle often cantinues;_fj-;'

' f1ts area of attaChment darsally in extant
”ghomlndida (aee Chapter 5). it is possible that

-~thi$ protuberance 1n Bts P 15 simply an eytenslon"?'

"' of the area of origin of the triceps muacle

' xn cantrast to the mcrphology of ﬁﬁe 1nfraglenaid
fatubercle-ln sﬁg-7,.the_1nfraglan01d,tubg:¢lg_qf.
wéﬁﬁ_iﬁ?;ié méét:Eimiiaf'inlshépe_éndfﬁorm to{£ﬁ9§é-
- _cf ﬁodé;#"humanét;beiﬁg.bulbdus.anq'iéfge'reié;ivéf'
té'glenoiaﬁcafity”sizé-(platérma)"-Thééa?  | |
'-d;fferences may be aSSOGiated with the mare |
robust féatures of stw 152 and aould be, accountadv
:'for 1f stw 162 repras nted a ‘male scapula and.féts"

~77.was from a amall-male orrfemale- In addition,

5'_ong may obaerve that 1nfraglenoid tubercle

-:mofphology is hmghly variahle amongst homino;ds
_ and similar tubercle morpholagy may be found 1n
'numerous indlvidual ape scapulae. Tharefore the

difﬂerenees in inﬁragleno;d tubervle morphclcgy



L

':;;between the tWo starkfonte;n scapulae may nat he _{{
;specifically dlagnostlc and probably simply

:reflect mndlvmdual variation within a speaies o

""Jg,fwhile there are uverall smmllarmtles 1n th3. f;---~
vgtructure of the Qlenomd area between .A :afflﬂanug i S

_fand modern homlnomds, the sample of A afrzdanas A

shares at least one impertant feature wmth tha -

??wfque prancgrade cercop;thecids. The difference :rafhf'
'quconcerna the relative length of the 5capular neck‘_ .
| The two.scapulae:of  2;_.afr1canus pasaess a _ffﬁ

3,:Collﬂm Bcapulae whlch ls more slmllar in. length

W

'__and morphology to those of the GercoplthecidS"
| 'g3than ;1t is to those of modern hominolds | Th1s

_feature is begt demonatrated when one plata the

P

glenoid cavmty-length and breadth yagainst that-

of the sp;noglenold notch dePth “whan CGmparédfP"

the sp;noglenoid notch depth values for both sta 7

""iand Stw 162 fall helnw tha expeated values -

observad in hominoid scapulae possessing aimilar
3, (\\_

=glenoid dimensions (Figures 34 35 and 36) - In   _;'

-fact, the spinoglenoid notch depth valués of both

fossml speczmens fall at the lowest extreme, or

'outside, ‘the Dbserved range of variariun fnr thlB. 

LT



| ”jhumlnuida. : Thus, bcth.the fcssil scapulae

'“tmeasurement in medium and Iarge sized extaﬂt

T

"7-attributed to A africanus pcssess shortened

t:sﬁapuiar necks _at the épinoglenoid notch

vhrelatlve to those oﬁ maﬂern hominoid species.;

uThetrelationships af glenoid dlmEﬂEloﬁS td
.fscapular neck length expreaaed in Figuras 34 and.
ﬁ 3E 1nd1cate that the A [ africanus scapular
-;specimens possess anatomical relatlaﬁa\ips Whlﬂh

“ \

°1ie betWEen those of modern apes and qua§k$pedal
.:*monkeys In fact, for tgms relatlonship; Bts L2

_plats outs;de the total obSPrved plat of @his

::relationsth in any extant group examined by

_this author Quantitatively, the outlying plotted o
B paaition in sts a is due to this speciman's

relatively narrcw glanoid cavity, ‘The narrow f;“

glanoid cavlty serves to cOmpound the effects of

an absolutely shallaw spinoglenoid notch.._ In

the same anatomlcal reglon, Stw 162 shares wmth_u.

ISta 7 a slmmlar mcrpholagzcai relatlonah*p.s

_ However, the plotted values ~ for stw 162 fall

_just W1th1ﬂ the observed plot for modern humans, o

=?but_outside_the:plattadrvariation.ofrall'other'f'

30z
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Ll"" L

\':”~extant hominoids (Figure 34) The plctted values.f"

"jffnr banh fnsail speclmens lle bebween the 1inas of

”"h;regressmon,_

Bl

 d w;thln the observed Variatlcn 1n -

o valuas, of hom‘nnmd and carceplthecoid.acapulau : {]75“7

N
2

The apparently Sho:cenﬂd scapular neck 1n ﬂ

[-f]afr;canus 5is 1n 1ts metrical relationshmps, at  ;’3"'”
H-Uleast as simmlar to thcse cﬁ quadrupedal mcnkeys o

' as it is to ap%s (Figure 35} { Thla may.indzcate F

'fﬁﬂfunctional adaPtations in the gqapular head regiOn“;-’
.ffOf A* africanus-shared=w1th quadrup&dal-forms:' or
g;posglb1y1 a renained Eeature from an ancestral

"f 'PronOgrade form.f Howevar, cae may not exclude theg  

ks

'poasib¢11ty that thls feature is an autoapomorphyﬂ3

:.fpf . afrzcanus This authur acknqwledges that 1t -'

-:-cbserveé 1n the A, afriaanus scapulae.'

-!.

:may bi‘fcund that other extant primate ﬁpecies not_

-I

gxamined iﬁ thg present study may posaess such

'-1skeletal nﬁlartnnships in their scapulae.

« o . o ‘j

However,“ thare'are no extanq speciea known to

this authaf that passess such features in

;comblnation w;th tha other hominoiu charactera .“

i . . ) o0 R . A

o

A pessihly impnrtant moryxological difference

"between sv;s 7 and sr.u :Lsa im that the

' ¢30§"l
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/i

-*aruhltecture af the scapular heaé area of the Stwa*?jf
S i D
m'152 scapula is more robust than the sama region in_f.i

gSts 7 Whereas the qhole of t&e Sts 7 scapula

'7is relatively graclle 1n archltecture; &tw 162 ia;ﬁ”

T more rohuat._ vaen the dlfferences in glenaid
"-;Agize between these Lwo saapulaéi the differences :f__";i 

ffbetwaen th - are in keeying with Shs 7 balng e

ieither a 8ma11 male or a female and Etv 162 ﬁale. -"
  1HGwever,-S&s-7.wasvrecavered-in as&ociatlon wlthaaiy-35 '
:Q "large .._heavily worn mandible" of what was | ”

"fpercelved ta be an Hold,. adult male"'

B Gl

-Zaustralapitheclne (Broom and Schepers, 1947),-_,£-

' haa been assumeé that the postcranial bonea helong
to the same individual as the mandxhle and the

"--former were alsa ccnaiderad to be male gRoblnson,-

-31972}.

' On“ﬁhé dther'hand; as we”have seen;.ﬁhe

-_scapula of Sts 7 is far more graclle and

ﬁemale 11ke than Stw 152*; Thls seemlng

'contradzctlon raxses several queations* haa the

mandlble,-ln-fact,_ been misidentlfled-as~male?.

'BOﬁs the mandlble belong to the same inﬂiv;dual as

) ﬂ;he other bones? Is mors. than one species



: mala in contraat with the morm robust male Stw f"'

- 'relatively smaller absolute dlmensions cf the ﬁts"

-'beut mcre so by the recant recovery of very large

_162? The 1atter SﬂgQ&Bthn is supported.by the

- -f'? spec;men when conbrasted with thaae of Stw 162 '

:J'

~lcran1al sPecmmens from Sterkfenteln (Tobias,.iSBQ"

f.Tabias, 1n press) : Thus,+the Stau7 scapula-may

Cdn fact be that oﬁ a srallex male _A africanus, o

3 that of a vehy large female

The suggestlon of a “second speciesﬂ in the

Memher " sample has also been raised by 01arke -

'-,(1985) buk confirmatlcn of thns awaits more

detallad analysis (c1arke, in preparation) and the

recovery_of'assoclated-cranial and postcranxalr' o

elements.

5The_ pértia1iy intact coracoid gf' étsa? is"tﬁé'

B .dnly-coracoid.probess_éb havé been recdvered from

an australopitheclne vrba (1979, p 1“2), after

preparation of the specmmen, dlscoverpd Lhat.

conLrary Lo the prQV1oul opinLOn that the cqra001d '

'prouass was complate (Braom and Robznson, 1950,
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: Camee1x, 1966- Rohinsonr 19?2; Rnberts, 1974,H_?”f-"“'

'i- ﬁ;fc1ochon and cUrruccini 19?6), *u fact "tha tlp aq’f ~*'

a7

"';{:well as bone dorsalateral to tha t:.pr are L

 ”9 “unique amongst all primates" (Cldchon-and-

'&finterpratationa based on coracoid shape that were

jmissing"  f Man? functianal interpretations of the!: ﬁ:'w

ﬁ Stg 7 gcapula have been based on the assumptlon

.‘\. 'f;

-fthat the coracold was completa, @nd 1ts shape
a'CeruCC1n1, 1976) HOWEVEr, most functlonal ' ;q'

fgmaﬂe befnre Vrba's cleaning of th;s specxmen are
- 'Y

71ncaxre¢t due“to her :evelatlon of--suhstantaal-

fdéﬁagg:tp'this-area‘" '
Vrba (19?9, - 122), exammning the c1eaned sts
7'sPeclmen, conciudes that the coracozd cf this

specimen*-”'f

::f'cauld wall hava extended signifiaantiy
(parhaps by .10 0 (mm) i.n an
."_infaralaceraz diracﬁian fram.tha b;;ken
 ? 1aurface} and.mighb bav@’appraaahsd
; that saen in Pongb, but “was.leaa'l'

-, pranaunced ﬁﬁan thaae sean in ather

'-;?modbrn haminoids*

' _53955-'



:cifcoracold of Sts 7 is broken and would have

e

  fThis author cancurs w1th vrba that inceed thé'T;Tw

_ ;extended 1nferolaterally‘ Unfortunateiy, tha;“3  gf{-fK 

'fpreaent wr:ter 15 unable to reproduce,mrbais '7;'" jif'\%

.!;

| :freaults and predlct the distanue Jne COI&COlﬁ: f  ;:;i1;

'-ﬁfmlght have projected over the glennld cavzty‘:séﬁff"

1However, based solely Qn qualitative Observatlons,ff-

 'f_one may hold that the surviving coraén;& fragmant;[ffj

. b stsf

g
.\‘

d.is larger than one would expect ln a ,i;;i;;j“
_ hcm1noid scapula of comparable size As Ciochonff":ﬁ
iuand carruaclnl (1979, p. BD} note, thé corac01du; L
- fraément “13 trmangulax 1n shape with the apex ;t;fﬁ“'
| ita most medial extent and a broadened base at xt5_7
.  most laberal extent" Whereas tnls morphology ig ”gi_g?;
. .nob typlcal Gf the coracold 1n Orang utans, it islﬁ' )
ffa*rly aimllar to the ‘Bame region in modern. o

b ]

»humans, chimpanzees and gorillas.

_ThlS author f;ndé no hasis £o# the clalm that
:;;the ﬂsmall sliveﬂs cf in aitu boneﬂ that “curve |

ffram tqe superior surfaca antc the lateral edge": :'4?;. 
are 1nd1ﬂat1ve of "11tt1e latarally extending | ‘

' bone“ as vnba {19?9, p 122} Buggests.- The mast  3-:°,

\
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- whicn shis w

'ff=and thls indlcates that the laterau:extensi 1

.'SIIVGrS of °°na s that th ¥E was 1ndeed some f[fff&.

soa

._,_¥1ateral exten51on ﬁf the conacuid prlcr to ﬁam#gé:_,,,._

"“'fthé coraboid wauld have heen greater than that
'*;:_which 13 presently observed in the iassll ffﬁuﬁfff
? spec1men ﬁnfnrtunately, tﬁls 1n£ormation alone ;;; 15f7

ﬁ's functiona]‘.ly and. taxonomically of httle value.~_'__;___-_ L

A

- wrba (1975) also soncludes that the

*' pronaunced tubemcle, whlch is loaated at the

4ﬂh1ghest parﬁ'of the caracoid fragmant of Sbs 7,'1s_f'  o
f! hamologoug w;th the point Qf attachment of the

1Jcenaid ligament, an’ 1nterpretatlon with which tnav't“'

°f-authar agﬁees,‘; then suggests that the conoid

imfattachment in sta 7 differs from those af the
iextant pongids in rllacking a pronounaed dnraal
ojq*ﬂt:r.an'! (Vrba, 1979','-9. .122)'-- It lS likely '
'that 1n Sta 7. the aoracoclavmcular ligament, of

ﬂ.whmch the cono;d 11gamenn 15 a parh was more

slmmlar tn those of modern humans than to those of"

f;imodern ponglds . Thms humanliké'orlentatlon may
o be related to uprlght posnure in. A.. afr;canus

since bothzcompqnents'qfabhg_corgacclavicularf“ﬁ“-”

_ 3q3§~_-_;’g*iﬂﬁ'gl




'y_clavicle 1n‘ra1at10n t@ that of the tharax.  The_.'_:f”'f

'fffmore darsally projectigﬁ tubercles that are

_;;thorax 1n anlmals that préctlse terrestrlal

iy

"Q5ligament bind the clavzcle to nyé%scapﬁiaﬂaﬁdffhusf:,i  ; 

N

:f_ﬂindicate, to 8ome degree, the pOSlthn of the S

”iﬂ,ob5erved in the scrpulae of pqngmds are consonant_”?-”'

_fwihh the different posmtlon nf the clavicle on the ; fi§ff

fﬁquadrupedallsm.. In additlon, the ccnold ligament

”fls cons;derﬁd to be part of the major suppbrt

*jstrucLures of the superior‘part of thg ~]¢ 11_ f"
'q}enohumeral Joinﬁ_in humans. In part, 1t ia fnr
"-this reason thab Vrba (1979) has squested that

;the enlargement of the canoid 1igament may be due'

B

fto a genezal enlargement of the upper limbs Of A.

africanus.: Thus vrba assoc1ates the nbserve& j_ '

91milar1t1es din orlentatloh of thlS tubercle

between:_a. afraaanus and modern humans'with the

' -]ﬁimilarities'ln forCEB.which the-shouldérs ofqthe_ﬁf;- '3'

- two forma encounter as terrestrial bipeds.

\\

In con‘hraSt to -:.t-he ab'ow‘ref 'fin-dirig: '-Vrba" (1979)

_ assesses that the two camponenta of coracold

 curvature in the sts 5 acapula are more comparable .

*._to the condltion found in extant ponglds and
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\;'[5modern humans.¢5 Indeadr the angl?gbetween the
"jiflong axls of the glenoiﬁ cavity and neck of nhe
' cGracoid procéég'éﬁgears to be ccnszderably

f”curvature in Sts 7 appears to exceed the dagree

'f351m11ar to that observed ‘4n crang utans.'

' of angulatlon of the carac01d proqess 1n mcst

~d1fﬁer decmdedly Eram the ceudltion found 1n

B

igr_qhe mcdern human scapulae\&xamined

.r\

..':lﬂ th?mprésent study,_= In addltlon, the corac?id _;[ka

S

' fg;indLV1dual African ape saﬁpulae and,ls most

Because of the extreme scoring on . the dorsal o

f:aspEct of the base of the spine, it is diffmcult

- to confirm\vrba's claim that therase of tha splne

o medzal to the splnoglenold notch 13 “somewhat mOre_

: thlckaned .. than is usual 1n modern man" (Vmba; 

.'?hoth the superior and lateral aspects of the base _:   ;>”

':loss of an 1ndet9rm1nate amcunt of aurfaae bone on -

= .

'1319,.9. 120) she*goes furtper.andﬁexplalns thqb_
this thi¢kenéd appéarancé'iﬁ due.ta?thé ﬁ1e53-

lsharply angular demarcation betwaen spine and

upper scapular.surface"'_ slnce thare has been a

S A

of the spmne, it seems to be more 1ikely that the

apparent-thlckan}ng og;tnis-:egion.ia Simply~aJ;- l

i
S !
SN



"flphenomenon (what P v Tabias &alls a tapthvplc e”

.T?freauit of \1oes of bane aurface on the'superigr ff}ﬁFQ*'
’H;fand lateral aepec%? of the base ef ﬁhe ﬁplne lIﬁfﬂﬁﬁfkf;
_1addition, much ﬁamage has Dccurred on the Buperlorleﬂff:”

a anﬂ 1nferior eurfaces of the baee of the sp;ne,

:,jand along w1th the—lose of bone 1aterally,_thie' g

':1indicatee tHat the apparent basal th;ckening mn

f;'the specimen 13 mcst lmkely e greaervatlen 5Iia

:_]feature), and not a morpholeg;cal feature ”Iﬁ[gfiif-"' 

i
it

e 7ﬁ'contraet to that ef the Sts ? speuxmen, the baee g
: ef the eplne ef Stw 162 ie extremely rabuet and
_;we11~ﬁef1nedv The angle betweéﬁ tEE‘neck of the

:_scapula and the baee of the eplne 15 wmde, 3

|  peint of dersal breakage the spihe has not started'e\?
.,flte 1ateral curve over the glennid cavity he:g,ﬁ
'general appearance of the base of the Bplne of

istw 162 ie most like that in modern humane,. 

From Brcomis (1950) plate and 1llustrat1dh of o

the sts 7 ecapula (Broom et al 1950 Piate 2 and'

Figure 9), it appears that the acramipn fxagment o

was nearly complete Unfortunataly, some ﬁime

fafter the reeovery of the epecimen by Bremm in__;ﬁ-ﬂ

'11.1947 “but- prior to 1965 ‘when the rest of the ISta 7 .

EEEE N




ff]fhas beeg

i 7vrba (19?9) surmlses that the acrqmian of Sts 7

"'facrommon paased 1aterally over the r1m of the.*\

fv;scapula was again.carefully exammned, the acromlou

ffcét (RﬂbinS'n, 1972) RoblnSQn, Vrba

}f](lavs)w§nﬁ the present-authmr have searcﬁed

”.“fi,extensively through the fasail callecticns af Lpe

;w;Transvaal‘Muaeum for the'mis§¢ng fragment to gP

Fﬁrtunately, a phataq-aph of the .St- 7

e pﬂcimen, still encased{nn d Lx;x, but clearly

ppears ln the 1950
\. /f -
“1 f«\

'7;Tshow1ng the in*act acromion;:

hf*monograph (Broom et ﬁ;-,-lsﬁﬂip \From this plate ET .

. -t )
h,

:  projects "well QVer the glen iﬁicavlty a8 it doe&

‘%.I

"  _in othex-ﬂominoldea“ Further,_she notes that the

f' acromlon appears b3 pass over the glennld rlm at

z{_l (

-apprbximately the mldpoint _of the glenoid cav1ty._-

This morpholqu would.be expected 1n theﬂscapulae

_\..

 7of all mﬁdexn homlnolds and arboreal moﬂkeys,i-'f'

'but 1t 15 unlmke the posmtion af the acromi@n in'“"

mere terrestrial primates. _"ff”.f”;" ;.-xg_ﬁ’
o Brcom‘s piate'aflsts 7 1ndicates thattas-the

K

.'ngnQidZCEV1tY,'lt flared out into a fanlike __]5

;shape; This fan shape appears to represent part

':of the base of the "head" of the 4cromion. - Tﬁéi7ﬂ

Ry

S




"'the whole acrnmion fragment appear to he

. ___\\':... .

H

'f"fbase fragment 15% largest cranlally,_which makes:'

: 1atera1 prcjection of the acromlon fragment ” % 
| ”'Fvi51b1e in Broom's (1950) plate represents the ;Qf

,;_Iarmglnal 1atera1 edge of the Hts 7 acromlnn =j

-4

T;and chlmpanzees, but zs more sim;lar E&.the
ffcondition found ﬂh orang wtans, However, there j”*'
: apparently 13 damage to the superior edgﬁ oﬁ the

 -acrom1on whiqh lndicates Qhat there was probably

{ .

" some additlonal cranial a ntinuation of t@e

. 'acromial head, a Eeature ahared by all extant

g -

hominoids;
A

IR

"Thé axillospinal-angle.canﬁot be és&imatéd iﬁVu:

~ the new Starkfanteln scapula chaver much

_dlscusaion has baen publiaheﬁ on the probamle

axillcspinal angle~of-tha 8ts 7-apecimen-{¢oon;

:_;1962‘ Campbell 1966,_0xnard, 1968a, Robinson,
1972; Vrha, 1979)f I particular, Vrba (19?9, P

-120)_nates that.'

)
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”gprocess, then the acromion doas not project as farf ;:ﬂ

_iiaterally as 13 foun& in moderu humang, Qﬁrillas R

- =or1entated’superlorly, If ane assumes that the B



. :._‘:!
Ca

 :i u1n apita af bhﬁ damage mbich scs 7 ?;q :;;ti*
f suffaxeﬁ, tﬁa amaml ramaining apinal :
llf;fragment pravidps tantalizing hints ? ";ﬂ:  ”  J  ;
;f:{that placemanboand arienbatian af ﬁhé | ;_ __ F?i;
  ;  EpiﬁB in tﬁi# apaaiman {Sta 7) may'hava j*? : :;;ff?;;
'“ :fdifferad aigmifx¢ant1y fram the f n Lf"  i;ikﬁfff_;

\ aanditian in Eomo aapiensn

Unﬁortunately;”two impartént.qualiflers limlt the ;'bﬁ'
1mpartance cf the estimated axillosplnal angle o
: _4;;§3a1ue in sts 7  [ First,.tha obsex?eé;rangea aﬁ |
_gf.  valuea for this angle 1n extant homlaoid spacies
| ovarlap considerably (CQGn, 1962, Ashton et al.,-“ x
1965), and in moat cases include the tcral range ?
jof values betwgen ?° and 3&“ thaﬂ Qéfékﬁéen
'estimated £er this angle in éts 7 (c;&n, 1952*; '.
" oxnard, 1968~ ‘ Vrba, 1979) _ § Seaondly, due to
the hlgh vaxiablllty in the positian oﬁ tha medial
. _conninuation of;the sg;ne oi-;he_sgapula and'uhe
' 6auda1-cdntingﬁtiép'of'chéfakiiiafy;méigin'qf*Eﬁe
 scapu1a iﬁ~ex§éﬁﬁ:ﬁ¢miﬁoi&s, eé£iméti6ﬁsﬁpf;;his¥1?'

angle in a specimen . as fraghentary as 8hs 7 aze

-L565ét3w&3n_a_hi§h:margin¢Oﬁféfror. "

_—
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Naverthelﬂas,-only one Qf the %cientists who{ f
| has examined the sta 7 scapula has predlcted s

 ~'va1ue fcr the axlllospinal angﬁe outslde the

. extant hominoid range of varlatlan Robmnaoﬂ :_ffw~7*ff

foe

jfh"(1972}; who eatlmnhas a value of 7 degreeg on the;fff" 
;i;speclmen. After repeatéd attempts at ﬂstlmatlﬁg%{ ﬁ.¥;“
; the pussxble range of Values for this angla, thisi!u
;_author finds 1t difficult ta accept such a lcw_:?“

”value far the axlllosplnal angle 1n thms specimen

Beawlng in mznd the qualiflers mentioned in the :% 

  'prev1cus paragraph it seems reasonable to infer

o

..that th@ axillospinal angle wnuld notwhave fallen
;fbeidw‘approxlmately 15° and not above 30° figuras  ﬂ
tnat fall wall withln modern homlnoid variation
;Thisiauthor's ﬂbast guessﬂ”for the-angle wqu;ﬁ:; :

approximate_that of-?rh&-(lS#S),"namely -fﬁgiﬁsf_.

_7 s 1. 2

Tha Axillary Margin and Body o£ tha Saapuza )

'Oniy-two specimené.fstsfv and stw 431 have
"_sufficient axillary margin parts preserved to .

fqarrant_comparisany___Of.thase two, the stw 431

N 3



-z?f a presarved glenoid cavity, the specmmen compares

'V3Pgssess the only complete australapithecine

~fﬂﬁits relative size. 13 dmfflcult to caﬁpare wlthmﬁt

' o .
_  {acapu1a fragment 13 mast 1mportant because “it IR

ffaxillary margln aﬂd 1nferi°r ang;e in tne entire

'7f;gplio pleistocene fQESll homlnld racord. Jﬁlthaugh

sdd

'l;:mast closely in Blze and¢robustness to tha
B N_;scapular axillary margina of adult female 'f'g”a ,:;,
.:cﬂimpanzeas and Qrang utans observed by the R

] auth¢r.g

L

 Compared to human scapular axillary marging,

o

jthat 0f#8£§ 43ifia'absdlutelff§bry'1ong' '$£&§na} f ~

ﬁf

E accepts tha most superiar palnt of“damage as- i
representlng a point Just belew thﬁ gleno1d cavity

:(iré.“ the superior polnt whefa~the greatest

Lgngth of the axillary margin is measured), then

the absolute 1enguh.of the'axillary margln {143 0

-mm} 11&3 in the upper 20% of the abserved
 var1at1on in adult male mcdern humans (Table 20}

) In addltlon, the axlllary margin length of ‘the

spacimen ﬁalls withzn one’ standard devaation of

'tha maan.axlllary margln lengtha cbaerved in'

-ermale chlmpanzees aﬁd female orang - utans.;, :-h

© 318"



o

The expanded arpas of attachment fcr nhe

"ifcxmgln af the trlcEPs muscle in boLh Sta 7 and Stw
-. 431 aréha9911ke 1n morp&clogy, since in»humans the'rf_;i{

 5fari 1n< fthe 1ong head ef triceps is uaually
9 . =

':ff;coniine to the 1nfraglenomd tubercle -; Thus,,wn" |

 fthe A g africaﬂus shnulder was most pxobably
“. capahle of pOWErful adductlon oﬁ the humerus and  '“
'TJQ powerfu1 extensmon at the elbew, abilzﬁies

_L requ1red by cllmbing primates : In additlan, théf_”" 

'fexpanded origin of this musele ie lndzcative of

£

qlncreased suppurt of the whole shoulder joint from

| jbelmw.r

S

Since nq glenoid cavxty is preserved 1n shw

'-431, the axilldglenold angle cannot be determiued

HowQVBr* the Stas7.5capu1anpreserves auffzcient

axillary marg;n helow. the glenQ1d cavmty for

_ 'estimate3 of this angle to be ‘made. o As vrba

'1(1979) pcinted out, the exact posation of. Lhe e

_axillary arm of the axallaglennid angle of - sts 7

:cannot be positivaly known.._ Neverthelesar

_numerous attempts have been made to estimate tha

_axillaglenaid angle of the ape01men hy projecting

'";.317



 .'meat reaent estmmate of 1200 nas been made by Vrba N

;(1979) after preparat;an nf the axillary margin.

;lower llmit of the observed values of modarn

”:a 1ine thruugh *he m;asmng 1nfer10r angle and

o

P roducing -3 “best guess" axis 1CCampbell, 1966,..

"""'-'-oxnara, :.gsaa« R@binscm, 1972, v:ba, 19-79-1--- tre

Th;s authnr's estimate of the Sts 7

pr

'uifaxllloglen01d angle agree nosely with her besb

_;_

'j'guess of : 120°-7 Gampared to the values ohserved“"'"

B

in modern humans these valuea are very 1ow and

"jplaca Sts 7'3 axilloglenoid value clbse to the

humaps but within the ranges obsarved:farjextaﬁt' :

great'apeS*(Figure'sa and Table 12)*"if thé c120°

estimate is correct, the glenold cavity of  Bta 7

_-is arlanted more cranially than haa been observed"

in modern,humans However, it muat be cautzoned

_that the range of observed values ﬁor the
'_axilloglennid angle 1n,modern humans is extensive, -*

 _:£ the sta 9 acapula‘s original axmlloglenoid

angle was. estimated at anlyv.1° greater, then iew.
value would £all into the lower llmlt of obaerved

rangs af variation in modern human scapulae. .The

-;.aia_



_flow akillaglenaid angle i) sta 7 inﬁicates a md;eﬂ .

“..

dﬁ
'f-ThErefaﬁe, oﬁe Tay surmisa tﬁat at leaat mn this

"

 " feature, the snL 7 scapuia 13 most slmilar to the; f;_'

-_ -scapu1ar morpnologiaa obaerved in moﬁern great

?-1apesf;-f
| : | o _H§ _iiifﬂ%f'”

Amongst all aarly homlnids*'only sﬁw 431

apreBer@es the distal one third of the axillary

- margin and the 1n£erior angle._ -The alight.cqstalf"'“

 curvature, which increases as one ﬁoves d;spally

'-alcng the axlllary margln of the Stw 431 scapula{,lt .

.indicates it 1ay on a . gently curving thcrax and :

: was probably posithned_mqaﬁ_almiLarly-on*the_{-. |

itharax'£0't§e_sdapu1ée'0f*homihbids}f .

The exact inferior &ngié'valﬁe for ﬁﬁﬁ.&si
_eannot be measured since the medial margin has  ;
"been 1ost_ However, ‘the angle daes not appear tn__ 
 :be as narrow asg ;s obaerved in chmmpanzeea, ' ~.}ﬁ

'orang utans and gorillaa, néx as hroad as that

319



'fﬂobserved in quadrupéda1 monkeya, being mast

-'in Flgure 57;..._ While this auth.or aaknowledges
;:that these are anly eatimates, the max;mum and

. : _.{.:\.\j;)_'-.' .. PRI

”'ﬂsimilar to tha inferiar anglea of modern humans
'”¢ ThB ranges Qf valuea Mhich represent thlB authar'g£ f”gf5
*;?ﬂbest guassea* ﬁor reconstructian Qf the 1ﬂferﬁar; ;”;f  

.  f;ang1e of Stw 431 are 1lluﬂtrated Qn the Bpecimen

'”i'imznlmum values da illustrate the apparently very f5 “

'T_F3w1da, human-l*ke 1nferior angle possessed hy

 5this speclmen (Flgure 56) i Tha wide inferinr
'angles obaerved in human scapulae are mast

"  prabab1y assogiated with the enlargement of bhe

subscapularis muscle._ In addition, the enlarged

. area wbuld provide a larger area far the

attachment of Serratus antermor, a mmscle-whasef

:enlargemenp,is associated with maintaining the

% \,b. :

' 1p¢siEi6n af_the~scapula_on an angc: thorax."

AL

Despite the relative gracility of thﬁ ‘Btw 431,f

"specimen,_all the observable muscle attachment

'_ areaa'are Very-rugoae"- Judging by the poaition »

nd size of the various mnscle attachments that

 are viaible on the specimen, the Stw 431 scapula

'sharea-soma aimilar:tieS'with-apea but-a magorityg; ~

320




".'rof its muscular attachments appaar most aimzlar inu}ﬁ-

S

' ”w5pns1t1an, shape and form to those of humana.ff""

=

5 gHowever, nne exceptaan ia that th@ attaghment area  H¢7V”

'gﬂ;ms mnre smmilar Ln appearanca and pos;tioning

'-lﬁfftn thqse cﬁ apes In shage and form mt 15 most

”5; 13 1east simllar to thoae observed 1n arang utans
aﬂd hYlObatldS . The autachment araa for this
muscle_ is certainly poﬁitioned more crénidlly
;{3
human,,_ In addétign, the &xﬁanslen af the

axlllary margin at the area bf attachment af the

:** .7bf the teres ma:aq-muscle nEar the inf&rinr angle }m1%7“:

'7aunomparable ta the attaahment areaa of this musrle '-5:' ’

o r observed in male chimpanzees and male gﬁfillas and'_ﬁ'

than one wbuld expecn in the Sc&pﬁla of a modexni"'

ztares majar muscle, tD the degrae abserved in the:.' '

7stw 431 acapula,_.ls rareiy observed 1n the
 -scapu1ae of- humans yet is commonly ohservad in"i

 tho=e_of apes.

It has been establlahad that 1n chimpanzees,:

1tEres major is actively 1nvolved 1n assistlng tne

”.-_1owerlng of the forelimb during the first half of

.:the swing phaae during pendular arm- swinging, as

{'WEll as.providing_propulsiva pgwex dur;ng-the o

azL



' 3£nd1v1dua1

"”fi_attachment v;ﬂible on the costar‘surface of the

_ fthan any othex, the muscle's poaition and siza at

gbeen_dlscussed,-" N

'ﬁ}seconﬂ half af penﬁular arm swinging (Jungers and

.’.i

.Gifﬁterng 1984 Larson and Stern. 1986 'see alsa 53§;iﬁiff

”';jfchapter 5, this stu&y} Therefore. tha

{3..

;i}szmilarlty oﬂ&hdis muscle's pasz%zcn and size in"' -

©

S .v’

o Stw 431” to those uf c:h:.mpanzeeﬂ maY indfme Bm‘m

R

: “74 ffarm of'habitual arm sw$nging mr suspensory

| 'f.:.-"'-_lbehavmur that fwas practlsed hy the-, stw 431 s

mhe subsaapularls muscle was large and

o strangly afflxed to the scapula 1n. stw 431, a8 1gﬁef7

"fﬁev1denced bY the rugose muscular llnas of'

5_1

5x1nfezior angle;_a AB aubscapularis reaches 1ts
'-f;largest aize 1n humans, and more commonly laaves

:flarge muscular 1inea of attachment in this group

. \x-e L
F \\&

A

'

-'the acapular attachment wasg _probably most similar

T

'mo the condltion obaarved in madern humans._ TThgf"
likely reaaon for the probable enlargement of the

'¢ subscapu1aris muscle in A africanusfhaa already

4

Y .

e



Iu Stw &31 the attachment area Of segratus

”fff magnus 1n the inferomost Pf_t of the anterlor *e

3'Wsurface ef the 1nfer1er ang _;?does not appear tﬂ

' 5{fbe Confined to the apex of the ;nferlor angle and '__15;

fﬁgie thus peemtioned more szmllarly to thoee

Lﬁ .

}refohserved in uumans than to- these in apes‘. Thls

'Lffsuggests that this muecle was actigg zn Stw 431

Ieas 1t does in humans,. most notably to ass;st in
o e

fffthe support the scapula on. an erect therax (See

:'f*fChapter 5).

'u_zSYnOpbiﬁ':_Qj

Desplte Day‘s (1978) assertion that the sts 7_,
_ scapula is’ “anatomically inadequate and teo poorly__'
'__preserved for mean1ngfu1 1nterpretatlon of the

-_mode of locomotion fer which lt is adapted" there'*

"are certainly important morpholngical features

whlch are. preserved and observable ln the
.etspeC1men whlch lnﬁlcate that the sts 7 individua‘i
was. probahly using its upper 11mbs in ways very
:diﬂfexent.from modern hqminoids‘ _f ?urthermore;

with-the.gddition'05_nhe heﬂ’da..africanusesgapulare
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'.ffthe flrst time, intraspesies marphaloglcal

'Ijspactmens fram MEmber 4 greatar 11ght 1s aheﬁiL'_-Ql

'Etthe mnrphalogy of this spec;eﬁ* bﬁapula and for ]ﬂﬁ“"

:t-lnterpretatlans may be made - The ﬂata preaented

'-Lfin this section indicate that there are numerous f]j5“

‘”tvstructural tonvergences 1n the A1 afr:danus ﬁ;f;;r*

_,;scapular anatomy thﬂ the extaﬁtkﬂaminpldea,tt;_fﬁ

\7\

'j;there are also signlfipant divargencea frém the :“ffifé
'_'total morphologital pattef@ bxhibiteﬁ.by mﬁdern 'f_:”

”f_homlnolds,-

The combtnatltn of ﬁqrphaltgzcal féétﬁreé
3'wtassaciated w;th orthagrade pasture Wlth features-
:.-Suggestive of arhoreal heh&giaur imply to thlﬁ 1.
_authar that the A, afrzcanﬁsJSCRPular marphology
.iilﬁ not 1ncompatible with that which might bey

”observad in a noa- spealallzed cllmber, although L

one whlch practiced behavzour that involved '

”arm—awinging or suspenslon It ig’ improhable ftf-ﬂ'

'j-that the comblned mcrphclogiea of tha speeimens

"_1ndlaate adaptatlans towards any form of habitual
"“7pronograde ox quadrupedal 1ccomot1an,or of

_specialised hrachiatlon.”*'V f':'t-_-:;tf_\-fff-



&

! S
S

The morphologieg of tné Qcapular BPEClanS |

gy

' -_'.agnmg utans than it does wit:h Africean pongidé br

'_[glbhons‘; The mqtphologles of the A, afraaanus

'gmcre similar characters Wlth modern humaﬂs and

'ﬁc 1ndicate that the A. africénus shaulder shares?f:?°'jy

'.;Biﬁglenazd cavztieﬂ as well as the intarpretations uf f;a_”¢J

: the soft t;ssue aBEOClated with tha glenahumeral PR

: f3QinF:s mobmlity and stabllity,_ are mast similar“f:-

to, but naB 1dentmca1 with those : oﬁ humans

'§  In comblnatlon with the ﬁeaturea assnc;ated w;th .

Ve

a high degree of mobillbY: t‘he scapula of 4.

'-afrxcanus also pﬁssesses paWerful adductars and

'3 abductors of the arm, which are gat apelike iﬁ f~'-"

'morphology._ In @ ntrast to these apparently

- apellke gharacters of the soft tlssues, severalx_-

’musculoskaletal features whirh dre, in humans,

i

assouiated with aupport of thé’sﬁapula on- an erect3'

: tharax,_ ‘are presEnt in the .A africanus scapula;

l In partlcular, the apparent enlargement of the

'subscapularis muscle in both stw 162 and Stw 431

- implies in. these apecimens that thls muscle waa

--adaptéd to exertlng and resistlng forcEs ‘on an

- up;ight thorax'in;wayarvery- aimlla:.to thét*of'u

‘modern Humans. - Lk



*:Vﬂowevér(jthé”ﬂ;_ afrzcanus scapula cannot be -

'considered simply a comhinatlcn‘of crang utan,ff

generallsed ape and human morpholog;es ‘as 1t ist

-_;additionally unique in its combined marphmlogy by"

possesaing featuxas in the scapular neck regimn o

-wnich one might consider conv#rgent with

Hi adaptations ohs&rved only in pronograde pr*mates,:':f

One 19 tempted ta associate the relatively S

' fshortened scapular neck exhiblted by both: stw 162'

3 and Sts 7 with thu pr}ﬂérily uni directianal '

aﬁresses mﬁt with/auring _ pronograde

f-

3:quadrupedal*ém, where stresses are passe& thraugh -

—/

'the séapular neck. Thus, one might infer that

'africanus-'lndlcates that the head of the scapula 5¢

o is either adapted to rece;v‘ g stressea in
' simi1ar ways to those of prir 1& fnat practisa :
“fpronograde forms of locomotioﬁ or, nore plaualbly,
 ha5 rgta;ned charapte:a-fram anﬁagcestor_than
-p;&ae&ti._éa_d' some form of promograde or _"baimigrad-e
. 1ocomo£or behaﬁiouf;: 31nce 'the remainder of the
scapular morphology, as well as that oﬁ almoat

_every 'other postcran1a13area, BuggeSE -tnat“the

Al
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: fﬂnhe presence of this feature in the saapulae of A



"3chepers, 1946 Robinson, 1963,_1972 Napier,

'fispeoiés-ﬂf africanus possesses both an erect

thorax and waa a capahle blped {Broom and

‘

'.”_._1953, Walker, 19?3 Wood 1975 Lovejoy,' 1979,

ﬁ.;corrucomnl and McHenry, 1973 Day, 1978, McHenry,.

_3; 1986,_JungerB, 1991 Reed et al _ 1993), then ih
:seems 1ike&y tgat th;s apeolos was not praotislng
:-any ﬁorm of pronograde 1ocomotmon aB has been -

' :ﬁgsugbested by Baxmiento (pers. comm ) It ig most |

. probahle that ﬁhe apparently pronograde charagters
_f/’

possessed by the A‘. africamus scapulae are

pleslomorphlos

' This aﬁthor woﬁld'oonourfwith'senut’s {19?5)

and Vrba's (1979) suggestiona that the morphology

”&f the Bts 7 soapula is consistent wtth a more

apelike morphology for the whole.upper 11mb of A

afrzaanus The examinanion of the new soapular

' maierial from Sterkfontexn suggasts a aimilar

conoluslon to this author In additzon, not onlyo

\\.

..dooa the size of the oonoid tuborcle suggeat that
3 the upper 1imb was heav;er and‘porhaps 1onger than
.'in simmlarly 11zed humana, as has been suggested

__by Vrba (19?9], but the the sheor 1arge sizea of
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: thraugh the saft tisanaa oﬁ bhe rctatcr cufi

all of the scapular material attributea to ,A,"  8

‘ff africanus suggeat upper 1ﬁmb prqportions that are

very different from those)of mnﬁern humans

In canclusion, tha available sqapular:f;7‘”"

morphalagicalnevzdence Suggesta that Ar_“_ ; j5jf@;j5”5

afr;cauus wasﬁnot uslng nor carrying its uppe'

'.k

1lmbs in the Fame wayq as modern haminoid

1

appear ‘to be specmalised fmr thﬁ lecomator

. species._ The bcapula of .A. afr;aaaus daes nat Lt

3 ST

behav;aur of gnrillas ox ahimpanzees,_ nor-for

i

d__:.speciallsed,brachlauinn, A8 has been suggested by

Oxnard (wsaa,_isss} and Campbell {1967) . * As

ehas also been previously aaggested (Senut, 1978,

_vrba,_1978), the A;- afziaanus scapuia appeara_

) adapted nawards the patent1a1 for climbing and

| suspensory behaviour, but thls muat be a hehaviour
| that is not inccmpacihle with~maintaining a

- bipedal po&ture. The mcrpnology of the glanoid

area ot the A afrzaanus saapula a11owa for a
hzgh degree of ﬁ*eedom Qf movement, yet it appears

to maintain a. high degree of atructural stability



; 'curvature, being more 51milar to tng same region f-

“; obsq;ved in. chimpanzeas a@d arang ntans than 1t lE ;«a

a0

The Btw 431 clavicular fragment ﬁppears to=“'”"::ﬁ'

ey
B W]

{L_7;possesa a relatively low degree af sigmcid

to similarly s::.zed human czlaviclea._"' Tha cross .

g
"'V.

iEEGCiOn Proflle at. mid -shatt: is ante;dposteriorly :f*f L
“:' flattened bub relatmvely broad supermmlnferiorly

"and may be cons;dere@ more apellke Eﬁan human1ike

The deltaid muscle saems ta have been

'fenlarged in the indivldual and attached more

’-s;maldrly to those observed in uhimpanzees and o

some pronograde monkeys However, without more

complete specimens the functlonal implicatibns of

._'thxs posmtionmng are at presenn unclear "Thef;
| Btrﬂnle Prcaecting tubercle of what appeara to ba

“_the area of attachment of” the caracocla"iculax

1igament,-lnd;catas;;.strong_cantact-between:the

claviele and scapula.. This"féatufe’ié.mofe |

frequently ohuervgd ih thﬁ“clavibles_af apes;f

l wherecdislacating.forces=are'at their highest

during suspensory]béhaviéur;and.thus'may”hﬁ'

L



 c1avic1e 1s»mare apellxe An its total

ﬂ;. africanus are very simziar in 51ze, being

]

 aSSO¢lated Wlth an emphasis ﬂn climbmng

'ﬁtubercle is not unknnwn in humans and,in these
o instances has not been reported te he associated

. “ 'W1th any unusual behaviour (see Ghapter 4)._ ;  

. In summary. wh1lst fragmantary, the Stw 431 =

-;fmoxphoiogical pangern_ :'Intfact, it baara 1itt1e -

rasemblanca to any human cla»mcla and may ba

-k
S

R

The Hursrus o 5

All three of the humeral specimens refarred

- of adulh male humans. make chimpanzeea ana female
' orang utana. 'The apecimens.are.also“relatlvely

robugt._ Hawever, it is impossihle to apply a

to

| metrically most ccmparable £o the proximal humerm

ﬂH@WEVEI, 1t ia cautioned that a pnnndunced COﬂGLd  ff-“f

' ,considered to exhabit def;nmte adaphatmona towards ,;_

classidal rdbusuigity.indeg_to]hhese speaimensy o

since in only the Sts 7 humerus is there some

330
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B DJ A _. .. ",If.

AR

L   shaft preaerved aﬁd thia is very fragmented

':ﬁnowever, as wmnh the s&apular materlal aasaclated 7”""
fgfwinn thls speaies, it may be surmisea that the

gnumeral spec;mens are surprisingly 1arge given

'”l__'cumrent wexght and. stature reccqutruatlans £of A

"'m afriaanns {see Hartw1g Suherér, 3993 far a recenu

rﬁ,revmew af thls subjeat) fqﬁ_i;J%%?.73*3=

Both Shw 5&7 and Ets 7 gossess very rounded

articular aurfaces that aze most eomparable to
those of humans,_orang utans and glhbons (Table

.__-15 and F:Lgu;:e 55) . Alone, this feat.ure indiﬂaha

 '3:“that A. afrzcanus pnssessed a nmgh degreg of

- freedom‘af-mbvement at the glenehumeral=joint--’

&

-.;Howevei, a8 13 true for a flatteneﬂ glenoid

-cavity articular surface, a mora rounded, bulbous o

'f_humeral head affen@ lesa neck area ﬁor the

 attachmant of the capsule of the shoulder 3nint,.

- Thus in a humerus posseaaing a rounded head

| stabilxtj and Becurity in the jomnt are traded,_to '
"QOma degree, for a hlgh.degxee of freedom of QJ"' 

movement Xt the glenohumeral joint i

*33&-; 



Althuugh only twa sp&ﬁlmens, Sts 7 and sﬁw
-?_Qaaa, poaaess even a portlan of the superiar part

*of the greater tuberele, neathem specimen a;pears

'”.Eto have either a greater br lesser tubarcle that

Zfextends highe: than the articular surface of the -

:'ihumerus._In this raapect they are very unlik& bhe' ff“

’g_humaral haads of madern quadrupéds and mast o
- ‘ -

' ’ simllar to thoae of the extant Hominaidea‘_plﬁ-;;fff57-"'

"Eadditlan,_in each of the specimens. both the f_ L

'greatEr and 1&sser tubercles are very robust o

. relative tu ovarall s;za, a ﬁondstlon observed

"most frequently in heminoids. Among homino;ds,

' 'thl3 is due Prlmarlly to the 1ncreased attachmant e

i

=needs af the enlarged short scapalar muscles im
shnulder jaints which are required to withatand
. multi dlrechlonal dlslacating force._ _fhé fﬁ'ﬂ
"~_re1ative alze of the attachments at the humeral.

tuberoles of these §0 called snort saapular

_ muaclea ‘has been asﬂociated with the stabilisauion:-“

5.o£ the glenchumeral joint (Ashton and Oxnard,
__1963' Robinson, 19?2),_  Therefore, one may infér' 
' that the smft_tisaﬁés'that.sﬁrrdundéd the-head.of__ 
1{ the humerﬁsiinnﬁ i-afrzcanus acted as powerful |

 -StablliEerS for the whule Joint '-xt:is;¢h .¢3}~i
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o,
=

*-unfortunate that 1t 13 not passible to infer any

vﬂgreater funatloﬁal detail frcm this regicn due to oL

V available speczmens‘

ﬁthe damage to this area fnund in all thé

Ta judge by the width of thé intertubarcular

_-grocve of Btw 328 the biceps brachii muscle and
;associated tendlnous aheath were robust and :
fsimllar in size to thoae of extant hominclds

ﬂBoth Stw 117 and 8ts 7 possess intartubercular o

o grooves(}hich ~"e broad and deep being slmilar 1n

 :'re1ative Blz& to thoae af African hominoids but

B not to crang utans and sium@ngs. ' one maY“ thus;-

-::1nfer 'that, as-in most-modarn greatfaﬂéﬁ,f'faa

'africanus poasesaed an enlarged biceps brach;a

-._musclea - Tha enlargement of Ehisg muscle ;n apes

hasg been asaociated with Lan increased abillty to

'_ﬁlex and to suplnate the forearm powerfully whllst

'preventmng dislbcatlon of the humeral headnfrqm

" the glenoid cavity by acting as a powerful

'stabllmser of the JOlnt (Basmajian and De Luca,f

"-1985, Larson and Stern, 1985) However, the-

' muscle was not developeﬁ in bhe A africanﬁs

'_acapula_td_the-@egree-obserVEd.in-oxaﬂgau;ans;v

. 333
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"This indicates tc thl& author thatitha_ A

'f_; afraganus shoulder was most prohabfyfnet adapted

 '-.tc withatanﬂing the powerful dislnaat;ng forces

?[_encountered during ,hraahzat;an.;:ﬁu” DEe

g afrgcanus do not exhibit an exclusive suita of

“,“merpholﬁgiaal features that wou}d claasify them as

B * tbe1ng adapted far any slngle, recognizable fﬂrm Of

'n:zgilacomotion, as Practiaed by madern hommﬁox&a'-f’ﬂf;*zf'q'

"'l

_ aﬂdmticn, it may be ascartained that

(5-,afr1canus possesses proximal humeral heaﬁs ﬁhat

ﬁcdlffer little 1n themr morphologles from thase of.
-'extant hominoida in the permltted range Qf i
"shoulder movements and are moat simllar to the
  rgunded,.vmry mob;le jOlntS poaaessed by |
:viorang-utang, g;bbons and_hqmans,;:
All the short muscle attachments at the headf;_
':ﬁof the A. africanus humerus are robust 1mplying aff.“

fgreat deal of Btructural stability in the

334
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__.r--glenohumera}}_ jc;_ng; 'I'hi$ emphasa.s on ﬁhahllity .Ln
’ﬂthe A. aﬁrzcanus glenohumeﬁal lent is a

" ¢haractaristia of the 301nts of non human |

s R

o

= "- e

. a"f}' . e

IW-fhcminonds and 18 almost certainly related tg the
°?¢frequ1remeﬁts of resisting dislobation ﬁarﬁes.fi.;7*7

"“EEdurxng climhing-hehaviourf‘*"

The author's ability tc make further_fff;iV
e

_ifunctional conclusmens ig extremely 11mihpd'by ﬁhenff 
Lﬁ fragmentary nature of the humeral specimens' This e
.T -';author finds llttle that the marphology of the new
 ff sterkfmntein humeral specimens add to ROblnEQn‘s
;;(1972) ﬁunctional morphologlcal ass&ssment oﬁ the' -
 :$4”'afr1canus humerus based soleLy on. the sts 7"
  hum3ra1-fragment,_ In short, Robinson concludea_'f
 :ft£§ﬁ Fh9 ﬁ¢?Ph91°9Y of'thg' g?; afrlaanys humarq§ i :;-

"a116W85frEETT-fangiﬁg-sheulder movement, but this .

is combined with well dqveloped stabilmsing

mnscles and thus may indicate adaptations to

,\

hrboreal behavlaur._

o



'°“.shou1der girﬁle elememts attr:hutable tm1A

T AT

Interprﬁbahion of ths Total Functional Marpholagy
- : i_f‘-'.

”'“-  §, affiaanua ahOﬂlder Girdié

. ||‘ R
R

'  n_ With the additlon of the naw Sterkfnmtein

‘_“ﬂ*dfricanusr we are inSer than evef beﬁore1to &1¥V
:V‘developing & modal specles“mpdel of this
- fﬁanatom1¢a1 reglon‘fj: Based solely on" the j .

-ﬁ1r morpha1ogy af Stﬂ 7, it is underﬁtandable tﬁat

j_many early rpse&rchers have conc;uded thaﬁ 'ﬁ; {_f 

T:might be equated to a modern ape.analogue f -P1H

':the A. africanus shoulder girdle is revealed ‘

afr;canus wasg performing-some form of spediallsed.:5

b

 locomotor behavlour such as brachiation, that

\'.. )

(Campbell 1957-'0xnard, 1968; Roberts, 1972;

Vrba@ 19?9)g waever; wmth"the-1nc1usion_off:the

b

new fossii'materiai-from Stérkféﬁtéiﬁ}-as-ﬁeiluéé

the. present ‘re- analysis of the sts 7 materiil, a

\._;'h...___ .

'~ 01earer picture of the functional mohkrv'ﬁgY &f

1

h.--

'Frcm these new data it may—be ascertained bhatdthe

A,[ africanus shoul :fﬁOéS nat'appear-tc bey j;"

i

i
s
&

@




"fbaff apparent capabilﬁkies are incompatible nelther

. o

ey

°eﬁ:speciallsed towards any recognlsed form of upper

limb dependent locomution, nor towarde frontal

body manipulative behaviour as pezte med by modernfilee”

humana The a. ;africanus shculder g;rﬁlee'ffT-

h'

) {:w;th some fnrm Qf nan spe01alleed cllmbln&

behavzour}f nor with the flexlhility of mevementja? " i

.3‘.

that characterisea orthograde,_ rect pqgture,

l}.

5,f-although ,;1n the 1atter 1nstanca, Jnot identzcal ;f?~

fo’to that praGEIBEd by mcdern humana,=

X&s has been suggested by Vrba (1979), Qne 15
' ﬂ : :

tempted te conCIude that the bones of the

' shoulder glrdle of 131 :africanus wcre pOSlthﬁEd i

on the thorax more simmlarly to theee of extant

apes rather than to thoee of modern humane, sinee ;;ﬁ

_ the skeletal elements possess such apellke

of SlQmOld curvature . However, Wlthcut a e

feaLures as a. low axilloglenoid angle, a long
axillary margin, a- iateral y positlened conoid

A

llgament and a clav:cle that exhibits a. 1ow degree

complete clavicle and acromion.pracees from JL'

africanus 1t 15 diffzcult to assess whether che;f;'

shortened scapular neck would hdve affected the

l'-' e



'efis plausible that the Whole shouldex girdle waﬁ

‘ eriented qu;te 1atere1hy on Fhe therax as

'53 emcdern humane end quadrupede, in order te

fsgeC1mene.

i

::but the flnel answer te this queetzon.will thE te

\t. ~
=%

'f'await the dieeovery of fuxther. more complete _]'

The ' phy-s:.cally la:.ge s:.ze of the A‘ L

'fafrzdanus shoulder gmrdle foselle, cqmblned with

=.the obeervatlon that theee elements she;e-meny

[

elmilar muscle atueehments weth.extanﬁjaéésr_;i__F_,

' moet lmkely'prectising 'eome form of arboreal,
_upper 1imb dependent locometion that is not the
eame.ae any upper llmb dependent hehaV1euL

_practlsed by modern non human hominoids Iﬁ

addltlen, the neW'material eupports the

'-esuggeetione of Senut (1978) and Vrba.(1979) that

;:were more rebust and probebly longer than thoee of

_-3comparably elzed mndern humans

338

:'poemtion of the glenold cavitv on the tforax zfiei;f’if o

_fiffacilltate free ranglng mevement at the ehoulder,'-eeg

'1ndiCate to this aethor that A;J-africanes-ﬁEs.-'””

in size'al°neé*th9-upver Limbs of--A. africanus 5*&%

el



: chbnned with the appatently arbﬁreally

”' orieﬁt&d upper 11mb dapendent mode Gf 1ocomatlon

- that uhis duthnr suggests Ecr Ad dfriaanus, &t

3

fappears that A. a;rzcanus was alga & fully
¥? ;fwas diffarent from that currently practised by

'f?lower limb material from Sterkfontein and

’ I}\ i)

f *capabla, facultative biped (Bromu et al., 1950,
";ﬁobins¢n+_13635ﬁ1972,-Napler{_19ﬁ3; Le-Grus clark,.*
E 1971;pw; ?; Lyvac Lovejéf,;1§?agibay;a197§;' -

Ju@gefs, 1932 'Mcnenry, 1985;_Réé&.léc ai,,fiéSé);

- Thus ona may nter téat._A.:'africanﬁs.was a

functibnally capabia'bipéa;-wnich additionally

".practzsed capable arboreal behavzcur invalving |

: extena:ve use of the upper 11mbs to bear wemght
'and prov;de active férae.during climblng. In
 nther wonde, it wag a a generalized | o

.farrﬁreal/terrestrial biped probably as capable of

:'allmbing 1n traes as of bipeda; actlvitmes on the-

': ground‘

. Generalized climhinq behavlaur as part of a

“'_locomotor repertclre for A. afr;canus haa aiready f

"capable bipeﬂ'.albelt practiaing hipedalism whiah'f. f;;

 ~modern humans,- The relatively scarme palvia and " 

i

:VjMakapansgat Beems to 1mply that,A. africanus wag a

el



'{"-baen suggested hy Senut (1973) and Vrha C1§791.;.
| Whilst slaw cllmhing or vertical climbing |

'behaviour, as suggested by Sarmzenta (1885) and

"'Hunt (1990) for australoplthecines, are pLausibleff5'

':~ _mndes of 1ccomation for ,A,- africanus, without

Tgmmdern analogues an interpretation of th& exact ERE

3:form of arboreal 1ocomotien practised by “a.    *"?_:-.f

S R ]
'g.afrzcanus-remains-apeculative The question gf s

. BN
: whether the above described shoulder g;rdle o

'_morphology pracludes- use of.the foral;mh-ln-'
precisa, man;pulative activ;ties, uéhfaﬁ-are

: requzred far atone tool manufacture seems to have |

_ :been addressed by Ricklan and ch;as (1n press),_;_r

_'wha find that the A africanus ‘hand appears well

suzted to manipulative hehaviour of precisian o

_1evels equal to the requlrements of a stone tool ”_'”

culture_and to 4~greaper dagrea_than is-pasaesae@
' by modern apes.

apmd g

- Finally, given_the curréﬁtly’suggestéd'staturé
'_féconstruction ﬁar-A africanus, the ohservat;ons

'made in the present study indiCate that A.

 africanua posseased very 1ar99 Ehﬂulder"gl$d@¢ﬁaﬁ

340



:(ih

eﬂ_"intermeﬂiate in size between chzmpanzeee and

Ll

'~{comp1exes for their propaeed neightﬂ and WEithSfef

'"f”A,f afrzaanus shoulder glrdles erﬁ more eimilarﬁf.

o ﬂin 51ze tc those nf large male humaﬁs, male jjé'"

:chimpanzees and fEmale Grang utans than they arefﬁefe-

| humans, hs hae been euggeeted by Gther postcranialifc

m

5fe1emente (Brecm eﬁ al 1950, MeHenry, 1938,

Jungera, 1938, Raed et: a.z., 1993) ‘I‘his may

-

'3 indicate dlfﬂerent upper bedy vc 1ewer““idy_size

e to 1ower bedy eize relationships may'be-mgre_-.<_

'-f;relatlonshlpe than have been prevlously propeeed
J(McHenry,plssa Jungers, 1988),:: As hag bnan ;
b‘ﬁeeuggesteﬂ by Hartwig Scherer (;993), weight

_certainly_inaccurate Madels that uae ape “PPer*"fj
'applicable, but must be ueed—wlth seme reetxalnt o

eince there are no 1iv1ng, hipndal, nqn humen

B heminoi&s _te include in the model

o

f-There are-few chervabie'eizefdiffereﬁdee:-ffe“
between the A._aﬁricanus sheulder girdle apec1men5] _ii

';.that might suggeet a degree af eexual dlmerphiem

341 "
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ﬂ(eee ﬁartwig SGherer, 1993, fer a rev;ew} The:fi; G

_.;baeed eolely on human stature models are almest _ng;,



5;_ that 1& any greater than that ohserved 1n mcﬂern ~j ,;&,, 

‘f'humans. Huwever severa’ authozs have recently
 ;7ﬁoted :n other postcranial hanas, as well as in

'}Tthe crania,_that the sexual dlmarphlam present 1h¢f"

v e

':Vzthis BpECies may have baen more equlvalent tor or, e

- greater-thahyi that obaerved ln modefg enlmpanzees

"Hf(Hartwingcherer, 1993 Read Et al., 1993 ete )

o .
B

s : - - . R . B . -

L

;mene may ﬁhus canclude that thare are ho

T;ea ﬁres observable in shoul@gzﬁgirdle Bpecimens

o

”-f;sf-;;_that origiuate from Sterkfnntein Membex 4 that f:-i'

ffjpodnt to 8. greater degree af mcrpholagxcal
"-Idlverslty than one would expect ln a single ,W,:
 fimodern hominoid apeciesh;_q ' | o

Cw
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Tha Functional Hﬁrphclogy of the A.‘hfﬁrensia f

shoulder Girdle

wJ
R

© 7. the poapula

In size, tha A n 288 1h scapula zs anly

:skéghtly larger in all metrical dimensions than_j5 S

- fwtha scapulae of gibbnns and smaller than even the_{ff"'”

1]sma11eat ﬁemale human speclmens ohaerved 1n the F

V'possasaes sevwrai 1ntrlgu1ng anatemical features‘

 thhat xndlcate aanvergenﬁe with both apa and humau

_ morphulogy However, one may 1nfer that the A.
_L 283-15 scapular marphology is unique when
;cpntrgstgd-with.'that of_tha_madernﬁﬂcminoidaa;

The glenmid CaVitY may be descrlbeﬂ as

.
| i
generalised iﬁ ita morphology. The values of "r
il

L

6? 5% and 70 8% calr 1ated for the glenoid index‘

(Senut, 1978; Johanson er. az.,' 1982) fall w:.thin

'fane standard deviatian oﬁ the means ' of the |

4

values calculated for the entire extant hominoid

ko 2”:presanb étudy Whllst admlttedly fragmentary, it

e s



. ,Jmavity shape passessed by A.L 233-11 was not

a4

?j_ Figure 54) However, the esﬁimateﬂ values are

'i,of little taxonomic or functianal va ue since it';”

:?falls at a palnt of extreme nverlap of the

~. seriea- save for the orang utans (Table G and

el

. __A\ I 4

u W1thin the range of varlation of the values

 ;*observed far the latter speciea.-" The calculatedi~”

\z.'

'fgienoid 1ndex value for A, n._zaa 11 is therefo;e;ﬂ?ﬁi 

'”fabaerved values for the homlnoid ieries

 Nevertheless, nne may 1nfer that the glenoid

\

restrictive and wauld have offered a high degreel)

'of freedom of movement at the glenohﬂmeral joint

All the attanhment areas for tha atabilising

'musclea of the rotator cuff that are discerniblef-

jon the SQQcimen are- rohust. The supraglenoid

i!

"_tubnrale .8 strongiy developed MOSt probably
ﬁﬂindmcatlng nhat the long head of bzceps was WEllwi

-developed at its area of attachment. . The,

attachment area for the glenoid 1abrum is

Lpronounced wherev=r visible As the size of the i

gienold 1abrum attachment area may ba directly  ;

relatad tg a general enlargement af ﬁhe whple

. q - o R _ S




. Jiébrum'(Ferréri,_1990} and sance tha gla#omd
fﬁlabrum is also cunsidered tu be an 1mportanL

a astabiliser in the rotator cuff (Howell and
? 5Galinet, 1988 Chadwick et al., 1990, Ferrari,wu~
'il;ﬁp}, 1ts enlargement 1n A.Q. 288 11 19 mast

  ?1ikely a defence agaznat dislocating force 1n

'*Qif frelation to a large huemral hgad. Thus the;“'

i

L? glena1d cavzty articular sﬁrfaée -:area.df"iﬁg%@ f 
 5_233 11 presents a morphology that may be descrlbed
:-?as generalised when aompared to those of extant
%  hominaida;'but which ahlawa' a high dEQree of
_freedom af mavemengkwhilst maintazning s;ructural-i

stabi11ty at the gl nohumeral jomnt._'

'{ The gleno;d cavity of A n. 2B8 11 is  
:'oriantated mcre cranially 1n xelatlan ta the.line  ”
"of the axi;lary margin than is_;ypigallyfobservgd;_
; iﬁiméderh huméns,-'ﬁoﬁéver; éé was nﬁﬁéd for ﬁhé;u
' sta 7 specimen, it must be atrongly cautioned that
the range of observed values for this
1*axilloglenaid angle 1n modern humans is %igh
ufStern and Susman*s (1983) and Susman etlal
_ (l985) estimates far the axillaglenoid aﬂgle Qf

a.n. 2aa 11,_ as well as t:h:i.s ‘author's upp‘\ar

- _jﬁ
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"i :for hha axmlloglencid angle value_

-

"estlmates for 1t, are Withlﬂ the 1ower enﬂ Qf the j;~s 3 ”

'ﬂcalculated range of valueg for this 1ndax 1n

J'.

"modern human scapulae (F;gure 68) Only Senutf

"7 “{19?8) ﬂbest guess“ af around 115 degrees for this

| angle is outside the range of varzation nbserved S

':jjin modern humans.. Nevertheless, a&l the estlmates'};kf*'

cf-: Jl fl:n 288 11

'{ are clasest to the mean observed in orang utans

- ﬁand within the aange of varlation observed 1n the f“

stcapulae of both chimpanzees and gorillas_

. A low. axillaglen01d angle has been associate&

'with ape 11ke behav;cnr 1n whlch the forelmmhs are

: : « N ;
Qhabitually used An a raised posi 1on during o

cllmhlng activzties {Oxnard, 1963)*. It is

' tempting to infer from thls feature of A. n; 288 1%

that A, afarenszs exhlblteﬁ climbimg behaviour. '

‘The neck of the scapula of A.L. 288-1l may be

co-ns'idered' short relative ‘o .ce .gla-noi& cavity .

dimens;ons when compared to that observed.ln
_modern humans and,apes (?igure 55} ’Whilst _;
dmittedly not - within the 95% confidence limlts of

‘the data for any e%tant hominold, the relativa }
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.im modenn hominoide

. \3\,-'

'alsb true for the Aw. af\re551s scepula, Howeve:;""

- neck 1ength 1s Btlll wlthin the bounds of the

slope repreeent:ng the outer 1imite cf the tqtal

zange cf varlation observed in the scapulae of

) i

Because of the emall size of the A.e afafensxsu[ﬁfee

seapula, qt is diffmculﬁ~tg assegﬂ the relative e:ue;gr

robustnéss oﬁ the epecimen Howéver,_the overell_tff-

architecture of the specimen may be described aﬁ ?f'ffff

small human scapela, and 13 anly sllghtly more

: robuet than thoee ef similarly szzed gibbons

S

Ae overall gracllity of architecture is._*f'
con51dered by thlB author ta be a character
possessed by the more arboreal modern grcupe

CChapter 6), one is- tempted to 1nfer that thie i

: Qpe must be extremely cautiaus in hie

- 1nterpreuati¢ns based on the apparenL graC111ty of'

the - Az, _zea 11 scapula. | Given the potential
dlfficulties inherent in aseessing~allometr1c
changes lﬁ such a small speclmen when the enly
comparable sized extant hominoid practises a

hlghly specialieed.ﬂorm of upper limb dependent

Lo
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_nmore gracile than one nght expeCt in even " very _;: -
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~[garboreal lacomotlon, one muat approach behavlouralf');:-

- ,;eluuidatiqns w;th some caution

o

T A

'  -§;j’i:ii   °““ SR

'*'The available scapﬂl&r m0r9h°1°gy Gf ﬂ

ﬁfafarenszs hased onvthe single a,n._ 288 11

f”its mcrphology is more apelike than humanllke “Iﬁq e

“7 specimen, may be desaribed as un;que amongst
: madern homlnolds,_if solely because the spedimen_
 'domhlnes extraordinarlly small slze W1th

;functionally unspecialised morphology._; overali,

p,:l

fis small when compared to the scapulae of most
modern hom1n01ds the only exaeptiona being those )

. of glbbons and slamangs._ The low axil‘oglenoid

' va1ue 1ndicates that the A.n. 288- 11 scagula was

-_similgrly to;thosezbﬁ-extant:apes, The_presence btfﬁ" -

- moat likely* pOSitICREd ‘on the tharax more

- _a'glennid'cavity whose 3urréunding sbft=ti53ﬁes:-

__previde stabllising strength, yet allow a high

 dggree of mobility, 1mplles an’ adaptatlon towards__

7stress resistanne similar to thoae observed in thef;j



Y

vl Btapulag of modern hominoids that dsmclude .. . -0

N AR

The variation iﬁw%gze in the ‘Adstraxgp;thecus .
3

'.0

afaiensis. clavicular Series 13 extreme and e
' ? emphasi5es~the apparantchlghrdegree df sexu31  N
' fid1morphiEm in tnls species (Hartwig“sgherer! .f.&?5; ;;b
v11993) 't A h 288 1 is the EMallest specimen in o
.: the series being most similan in size to the
'” clavic1es of sxamangs and those of the smallest
.:ﬁemale humans f; The 1argest claV1cles are the'{
ﬁ  tWQ Speclmens from the so- ca;led "firat famllyu-;:°
o These;s-peg?-mens'f
Ta£g re1aEi;é1f.gradiie.in 5u%1§ §ut m§st'simii&r_ *
" in-size.b§:t£6se*df chimﬁénééés.aﬁd}feméié'

orang-utans.

: functlonal mcrphologlcal value which may hé " :ff) '

_]ascertained from the anatomy of these spegimeua ffag



: ”p}:ﬁcﬁevér, cn general thﬁ morphologlcal

oo

' L_archltcc*ure cf all the sPeclmens may be descrmhed

T

-;cas baing hure apelike than humanllke.c All the ;fﬁh'“'

'-mn'specimens pccsess the flattened inferior surface

'.and concave supericr surface that is mcre ccmmcnly

:”cccobserved Ln the clav;cles cf mcdern ncn human 1f ’

R ﬁgﬂ5;3ﬁ~
'*;hcminclds.'whe observable muscle attachmenx arcas B

ey N0 T B
_;gdc nct difﬁer significantly encugh from thcse_' : a&ﬂ-*

:5lgfchacrved 1n any cf the largé bod;ed hcmlnomds tc  ;x%c}fH

“75?5.maka meanlngful functlcnal 1nterpretations J"itf S

':Qfmay he stated Lhat the sigmomd curvature ethblted

Ly
i

“'f'by A. h; 335 6/9 15 at. the lcw-and of ncrmal

i

}cvarlaticn for humanﬂclavicles ahd is mgér”élmilar

ftc thcce cf chlmpanzees, gqﬁillas and scme c A -.@f

R T S

-.c3ync§gié'

-The'c1avicles cf'A, afarensis appear somewhat

more . apelike than humanllke in pcasessing a

“_Vrelacively 1cw degree cf sigmcld curvature and

_"supero 1nfericrly flattened bcdies._ ﬁcwever, cue j'

- Eo tha fragmentary nature cf !e sample, it_;s.f
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“-}f exfo11ation of the bone surfaﬁes, as WEll as the

" ;fsurfa¢ea, maka this material of limlted value for

fdlfficult to make anY meanlhgful f“nckionalfﬂﬁf

 ¢h¢;Hﬁmérﬁ§?{_jﬁ+xR

DesPite there bezng more proximal humerai

.l}.-

fﬂfragments preserved in the A.; afareﬁéis z?/ﬁés

'”7' rhan 1n any other early hominlﬁ series, thy severe

" Rt

i

.ffragmentary nature of the humﬁral arti»ular

. K4S - .
'taxonomic comparlsons and functional

;_:7': Ty - S T

'-intEIPretations Nevertheless, several _' e

”” _interest1n9 functlonal interpretations may be made_%y

”'from the thuspeclmens that ha&e relatively |

"_'=1ntact heads; A;L,i-283-1r.and_a.hg'333-107,

- The humeral head index is low in both the.
A.ﬁ. 299*1&2and'3'n; $3§H107-épééiméns,'being "
outs;de thu range of the index values df all tha

_great apes and eiamangs aud onfy_

Afust withln the
' 'range oﬁ values ubserved in humfis_and-glbbous  :
 (Figure 58 and Table 15). The index values



'"f:surtﬁae is typical af Qﬁ afarenszs

ﬁ'._observed in tha two Hadar humeri are remarkably

T

';similar despmte the appreaiable aize differences'¥ _Tim*f
| be;;ween A :...asa -1k and’ mn, 333-107-. ' rhis may

5-1nd1cane thaL the l@ng narrow humeral articular ff_gp]jﬁ;

T e

 ';Functiona11y, one may infer that this feature is

s .__;/._,~,
'-;.indicatiVE oﬁ aaaptatlons tu an erect thorax,t _.y_gf"

* "ﬁifﬂsznda heth extant specie? (human and gibbcns)

.(\‘. .

”is mogt 11ke1y related to tha reQuiremen#s of

i~wh1ch exhibit humeral head in&ex valuea aa 1ow as 5

'Vf-nhose faund in A. afavensis share the relatlvely

Jf )

unique primate laﬁomotcr behaviour .of not uaing

'iany farm of auadiupedalism in their 1bqpmntbr

'L:eper;qire (Fleagle,ﬂ;983)5 S 5 3;1¥: {
'i'The short ﬁﬁSQIéwantachﬁerhs at the-ﬁﬁhd bﬁf  _f'f

«  the A, afarensis humeri are ﬁobusu and thlﬂ

'impllea eructural stability in the glenmhumeral .

jolnt Thiﬂ emphasis on stability ln the

:glenarumexa¢ jnint is more a ﬁeature.o£ ndﬁvhuman o

'hominolds that are forelimb dependent climbers and

QQSiEtlng.ﬂislvcation.fgxces during these

Cactivities,

g
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- 5
o

CA, C \ R

“{ The lntertubercular Eulcus width 1ndex
(1ntertubercular suIcus wzdth /- humeral head
 hreadth x 1ao} indicates that the Y n 333 101'*'”

'}humerus is most slmmlar, in humnral head breadth

%'.'

'}to 1ntertubercu1ar sulﬁus w;dnh relauionshlpk to:

}""

”those of madern humans (Figure 69) However,_ -f'

" -'-'d’;.“"e!} o

B the estimated value of 22 9 for this index ln the
:Hadar specimen falls within one atandard devlatlon :'_$
of the means for the qbaerved index.values 1n all |
extanb homlnolds-(Tahlé 16) |  _}f 1 s _    ;-.;   ';3
'_A# ﬁedently démonét£a¢é§ by-ﬁartﬁigis¢hepgrf;
(1993), the size diffé?en§¢a bet¢§én'the-humera;;'"

L -
"J

‘elements from the A.L. 333 site and those of

f@;cyﬁ(a.ﬁp 258-11) are-extrgmé;_:ngrimu;t#variate 
o gnalféea'oﬁfthe'pdéﬁCranial Eonéé'hé#é indiqétéd}
| ﬁﬁa@-iﬁ all of th§§enspgﬂimans'répfeéent{a éiﬁg1e_
iapeciés ana £thhe¢=may be;cbﬂsidéred.aﬂ.'”
- representative of the sexual dimorphism within |
| that’spécies, thanttﬁé &egree'bf sexualzdimdrphiém.
exhibitad may. ba greater than that found in any
ilexLant ape,  The humeral sPecimen As L. 333. 10?
_ _prov4des hei most reliable upper weight estimate

' 0£ 90kg. whilsL the "hucy" humerua indicm»ea a

' 353



absence of key erletal parta._

body welght of arbund zvkg, the latter being B

approximately ane thzrd of the fonmer estimate'u5y”'“ '

5

Qﬁartwig Scherer, 1993)

Intazprstation. of thn Tctal Functianal ;f f'ﬁ;af:

e’

uorphalagical puttern of tﬁa

;h;a afarenaia shaulder Girdle'hb

%

Funatinnal and morphclogical analyla af the

.%Aus:xRJQpitbacus afaransis shoulder girdle is

"made dlfficult hy the very fragmantary nature of -

13 only a single A. afarensis scapular specimen,

Hadar fosail bona examinad hare are 'saverely -

damaged, it is impcsszble to develop an acahrate

:_pacture of the total morphologicai and functional-

pattern cﬁ the ahoulder girdle for this 9pecies.

Nevarfhelesa, baaed on this fragmentary aample,

A, :afarensia shoulder-girdla mayzba'daacriha&"as”

_'Qené:alised; 'baing quitad_tq'almast-aﬁy7~

354

the fossil shoulder glrdle matarmal as. well aa the-

Becau&e there 3

: the total functional morpholagical pattern of thef

. and tha articular surfaues of almnsb every. cthar-'."'



':5_;non speuialiaed cllmbing .behavmour Howévar,
_ several features,_including the moderately low |
_fawilloglenomd.analé value est;mated for the -
:fscapula,' 1nd1cate that the functienal anatamy @f
. the A._afarensiﬂ shnulderﬁgirdle is not adapted to f; ;p”

 l1ifronta1 body manipuléti;; béhavioﬁr.as.is S e

” performed by modern humans, It 15 equaliy

"possessed adaptatlons in its glenohumetal jclnt:'

"the scapular head area which are observahle 1n

b

e

LY

"t" .

T;°unlike1y that A afarensis practmsed any farm ef
f fore11mb dependent quadrupedal locomntion ox. |
‘3 1spea1a11sed brachlatlcn due to the high
"taxllloglenoid 19vel whan compared ta modern
}!;'glbhuns and the 1ow axilloglen01d angla when :
:compared to m(Akeys, as well as raduced breadth of
 ”the-humeral.head articular surrace.' The latter

feature alane may 1ndlcate that A, afaren51s

‘%o the freedom ofxmovement banefitagand

_restrictions that are dictated by an erect thorax.

The ev;dently atrengthened ahort musclng of;'

'the ﬁpecimens, qomblned with the 0verall

robustneas df the humeri of the 1arger A,

| afareusis morphotypa, also 1ndicate probable

11 N



o Futz!msat:on of/the fcrelimb in cllmblng behavlaur‘_g:'ﬁ |

v h

'T"This author suapects that tha general skeletal

[ en1argement indzcates enlarged musdulature af the

N

 ﬁ:upper limb in addition the moderauely law

"axllloglenoad angle observed 1n the scapula and

:f,ﬁithe reducad.slgmnzd curvature observed in.thaw*'

) upper lmmb dependent mode of 1ocemotion, i AN

-"appaars that this specmes was, alsn a fully

'ﬁf'clavicula, 1ndieate that the scapular glenoiﬁ— ”i;?_ 
F'iaavity faced more superiorly than one would -

”'”jfgexpect ;n the sqapula of a modern human.'i This
'fffaature alﬂne indlcates adaptatlcns fqr use of

| {the forelmmbs in a raised 9051ﬁion as in the mcre

“arboreal apea

Deapite the above-mentioned indlcations that

vafarenszs practised a capable, arbereal,

.capable terreqtrial biged albeit one which
.*-practised a fcrm of bipe@alism dlfferent from that

”performed by modern humans (nay, 1978, Ldvejoy, k

.1973, Tardleu, 1979, 19&1, 1983; Jchanébn et ai,,

;19825 Jungers, 1982,_Jungers and Stern, 1983~”

Schmid, 1983;'1991;_stern-and Susman, 1983 Senut

sand Tardieu,_;sss;féuaman;et él 1985 etc]
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[';ffunctional terrestrial blped, that also ff '-”

 'v invn1V1n§ extenslVe usé of the upper limbs far

%7_weight bearlng during auspension and far

* 3THusfoﬁermay1Vinfét'ﬁhat-.QQ;:afarehsiﬁ'waa §  jm;;7"'

' _pﬂw u&SEd some fonm of arbnreal behavxqux ._ &§ j'ffEf

Df iw1thstanding active dislocating fordes during.
j}climbing As'was suggested for :A; \africanus,i '
:3slow'climbing hehavmour, or 1arge circumference f“*?;
f vertica1 climbing behaviaur, as squeated by |

'J:Sarmiento (1985) and Hunt (1590) far aarly hominid

d '1ocomﬁt§r”ﬁaﬁaviour,.are both plauaibie nypauheses

. for a mode: of locomotion for Which the. A.;

 _afareusis Bhoulder g1rd1e 13 ;dapted. Regardless.ﬂﬁ

' _0£ the exact ﬁcrm.cf 1ocomotion practiaed by A.-'.

3.afaren315, based on the obserVable shoulder girdle

'.morphalbgy, this-authar concurs wit% tha previous

'f'results cf other researchers which conclude that

\\
\. . : . (\

the postaranial locomotor marphnlogy of A._

-j_afarensis exhibmts a propenaity for climbing.and
'_probably suspenﬂorv behavioui ag wall as gfj .

| ,bipedaiism (senut, 1978, 1980 Tardieu, 19?9,_
.198l; 19&3;-Tuttle;;l?ﬁl;_anngargf ;982;-schm1d,_ 

© 1883; Stern and'%_suaman;' 1983; Suemsq, 1483; .

387




". i3Jﬁngers and Stern,'1983 Senut and Tardleu, 1985~'” -
RS e SR

- . o ST
S e g

-  d1mqrphiam_tnan-is present ;n..any-extant apa

]fﬁ}sman et al,, 1935)

. statuBLO£eA;a afarenszs, but the 1arge size AR
) i e

. dlfference in the aample may support a mq ﬁ;ecies:;

S

The evidence provided by the p;esent analysms]'

h g

u_ . i

jhypothesié Hawever, whereas the degree oﬁ

138

. sexua1 dim°rphism iﬁ theiﬁw'afaransis_8Eries 18 -
_ﬂarge, thE“~humeri-of~both thé 1argehandfsma11-

| ;jmorphotypes are relatlvely hnmogeneous 1n P f;

”considered widespread thraughout the hominomd
1 family.7 The aame is apparently.true' in othar-

i .poatcranlal regions and in the cranladental
  rema1ns referred to thms specmea (Tardieu, 1981;_¥ ;

'Zihlman. 1-98'5' Johanson ot al., 19321: Lave;l.ay er:

élw; 1932, Senuf and Tardleu, 1985 Alello and

 pean, 1990 Hartwig Saharex, 1993), suggesting

_that the species possibly arhib;ts greater aexual

. .1}

'spQCiesfﬁith'thé exception Of'gorﬁliéﬁffﬁﬁiﬁieﬁ,__
- 1984; zihlman. 198%; Senut and Tardieu, 1985;

Hartwig-Scherer, 1993).
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™
i

Tha ?unctianal Morphclogy of the ,Hama Babilis

L

w?“ Ly-w"*”ff i ; Bhouldax Girdle' f

.

'*f  Tﬁe;é1g§id1§qf':

'3-fdescribed as being morphologically
 5indistinguishab1e from those of modern .Hama o
iisap;ens (Leakey et al., 1964) _ Hawever,-
:subsequent evaluations of the speclmen have-' .
' -indicated that there may be some morpholcgmcal '
| Lsimmlanlties that are comparable thh modern ape.

' o clavicular morphelagy \Nap;er¢”1965, Oxnard,-

i§

1889). 'f"ff __:?-
A | - -

In the positions of its muscular markmnga the
_apecimen doea not differ from those of modern man

- (Nap1er, 1965) However, oxnard (1969) haa nuted _

that bhe angle of torsion of the ﬁﬁ - 48 clavzule o

j(52° . 60“) difﬁers markedly from the angle

: ohseﬁved_in.mode:n man, bemng maat_slmilar_hQ the
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'7 .degree of angulatian of the clavicle at the

. In tha Omo humerus, the preserved part of the

"_degreé Qf torsion measured in extant pongids

'fﬂu(Figure 48)‘ This 1ndicates that the relative f_f;fi'

"§f f shaulder wa@ more s;mllar ta that Qf moﬁern

ng& human homihoi&s in being or;ented superioriy

i

:1_;'HoWéver,_as discussed in Chapter 6 (thls volume)
S the measurement of clavzaular toraicn is extremely

 ’[f, dlﬁﬁlﬂult 1n spéclmens that laak art;cular ends_f-]7 

[l

'f and Oxnardis {1969) reaalts must be viewed in

'V:flight of this 1nformat10n,_ﬂ;. j'i;g.-*“ S

L The Functional uorphnlogy af the Rohuat =
nultralapithacine Shouldar Girdla

 The Fumeri

‘Both the humeral spacimens are large and

robust, being e&uivalent'ih.size'and rohuatneas  4”“
'to the proxlmal humeri of male orang utans, male_f a

modern humans or even small female garillas. g
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:-'ishéﬁ;nigfgﬁfaiéﬁt ;ﬁdfis;ﬁﬁgﬁlé;@i1§é i£f£hig;?;ffi.f
"' fé§§é6t £n“£h3ée 6f made£hFhu£$ﬁs;?h In.cgntrast, 3'” ::
 ;;the Koobi Fcra humerus is massive hut ;t also
”ﬁasseases a great deal af curvature alo.g the ff*7
::  length of the shaft t McHenry ei973) and Hay
"':(1978) hava palnted out the unigaeness of the Fi.u
.::f morPno1ogy of the KHH nn 739 humerus, 1ndicat1ng

::f -that there are no. apparent adaptatlons towards

- knuckle walkzng 1n the morphology uf the apeclmen;; '

"'sffvﬂcwever, this author cannot agree wlth Day*s

plnterpretation 'that the Specimen!s "sheer smze

would appear to rule'out hrachlatlan:aa aﬁ-._{ﬁ'

. habitual form of 1qcomution" since maig-j -f

orang utans certainly possess humeri as. 1ong and
large' as thls-specimen;'~1n addition; there-are |

no morphologlcal features observable on the

o specimen that would ConcluElVEIY rule out'*"'

arbareal-locombtion.' *In fact; phe'great'length :

af_the.EPECimeh, the-massivé_deltoid.attachmenp"'
 area7aﬁd'the'hypértrcphic appearance'of all

muscular markings moat lzkely imply some form nf-:"

 upper- llmb dependenu behavioural adaptations | It_

: 13 worth mentionlng that the only other early

' _haminid fcssil humeri which- exhlblt such maasive
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-_beﬁsm'g 6ff"ﬁhe-*shaf.g- aﬂa. exﬁahsifon? of -tha‘-_aeimm S

'f" are the. 1arger specimens at Hadar The taxonomic

*:?"aasoc1at1on of thls specszn_wzth the genus

"fAustraloplthecus (R*E F L akay,_1972 R E F Leakey
of ”et al 1972, Mcﬁenry, 1973, Day, 19?3) is valld
o :Esince, as Day (1978) 1ndicated,_it almost o

) certainly exceeds the recognised varlatlon.for.

'humeral morphology aoen in- members of the genus
.i

””;fHomoo; Howdver, one must be cautious An one's_ |

'-'taxonomlc ass;gnment glven the somnt f03511 reoord”

: gf the_humerl-pf- ea:ly:membera of'one genus_ Homoo"

thctional 1nteopretatlon of the artooular
-ghead | of the Omo 11§J3T18 humorus are diffloult
,duo to the damage to the anterior surface.
_:_-I-IoweverK the length to breadth relaLionship of the -
alhumeral artlcular surface is mcst similar to that

'observed 1n modern humano in belng long relative

' ”'to 1ts breaéﬁh (Figure 58} In contrast the

fpronounced 1ipp1ng of the articula: surface ovef-
_._the 1nfra artlcular area. is most commonly observed-
o din the humer1 of chlmpanzeea and go;illaa _“Théf

ElZEE of the lesser and greater tubercles

indmcate that the short scapular muscles were' .

C RV S
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L robust and ane may thus 1afer that the

glenohumera? joint of this specimen was stable

SlnCE'the.cnly.cranlcdentamarema;ng;recovgreﬁ ﬁram' 

'j the area ih which thls _Speéimen'wés”rgcbﬁefédfaréf:7”

of the_ "robust“ australopitheclne,_EALQ-V
aethzopicus (Kimbai and White, 1988), 1t seems
- reasanable ko associate this speclmen

_1taxonamically with thls group._

: runctianal Anatominal and- xvalutionary

Ralationships nmoﬁg the Early Fossil Rominidae __5*~ 

.;5Based on the Total mprphaiogy:of_thg :
| Shaﬁldgr @irdle ni_afnieﬁa#t;-.s- | o

.Direﬁt cﬁmparison of ﬁhe twn iargest aampleé
.(Sterkfontelﬁ_and Hadar) of early hominid fossml
.shoulder gzrdle-materlal iB made-difficult-by
| relatlvely small samples and by the generally poor
preservatlon," NeVEftheless, several
morphological areas are preserved in hoth the two
large samples, as well as in the.individual |
"elements £rom other aitus, allowxng dlrect

compariaans to be made



P

7o
. 'f_?scapulae._laraamxb,w 163 and a@s'7) mnﬂ small (

Tables 15 and 19 gontrast the measuﬁements and
RN A .

.;35;lndlﬁ\f ot the fossil hmﬂ;nzd scapular Qlénold

Ef?]aavlﬂ&es of A éﬁ zaanus aﬂd*A afarensza.; E

“'";Thgre are two distinaﬁ‘ﬁiZEﬂ cf early.hqmiﬂld i”f “'M

TR

h  (h.h. 2aa 1&) Whila hhe two Sterkfonuein

S o

"FspeC1man 13 extremaly small,ﬂbaing roughly the

 _  tQ large sized hominolda, Lh& huh. 288 - 1n }?f-g

'*f?ageczmens may be described aa belonglng to meﬂmqg"'

,‘..

‘.

\ T

o same size as a male hwinbatid and approx;mately R

f‘a 1arge female A afr;canus, and LE L n.,zssalnm

were included W1thin the A afrieanus ﬁample, then

| the intrasample 5159 variation wouiﬂ be aroun&

T,

If one compares the measurementa 0& nhe heads ﬁ«'

.:‘25% smailen thﬁn‘hhemere.graci1E”(and-ﬂmalleﬁtig1_’-'
d f%6f?Ehe3ﬁwd A africanus scapulae {Eta 7) fifg as;ffv

B fau5paated, sts 7 represents either a Bmall male or-5 -

-_of the Sterkfanteln humeri (Bta 7, Stw 328 and Sﬂ# C



:“'_'_.-'1'_'.-';-and a.n, 288-18

smy m.th thﬁ%e af the I—Iadar humeri n :. 333 107

3

_\1

f}specimens 1nto 1arge and Small aize& homlnldﬂ

. f. 1

ifle 21), one finas thﬂt ane 13

 once again able t group the Early hcm”JJZ'

T The three Sterkfonteln humeri are all very aimllar-ff“"Q

':an size to tha A m._ssa 10? humerus and thus may

ﬁ" w;be grouped together a8 the 1a“ge sazed BDECIMEHB;;;iRI:T

B whmle the Lucy humerus (alcne) is in the small ;- j7ﬁ¥*f

f’grnup;‘éﬁwhe grass ﬂiﬁference in size between the

R

~ﬁ_two samplea is apprcxlmately:&F% to BG%.

Hartwig Scherer (1993) has compared the
:.differences in size of all of the ind1V1dua1
 postc1ania1 elemégta.from the A. afarensis saries;

_ and has calculated a Bexual dimorphiam index of
 'around 3-3 (br an.average-diffezence'in_s;:e_cf-" 
 approx1mate1y 30% within the sﬁmple) Thﬁs, ::'"J

: basad on the slze of iﬁileldual elements aloﬁe, ak' .
the Sterkfontemn A africanus upper lmmb material l
:might be grouped Wlth the larger sized lndividuals }
 {mn particular the 333 material) of the A._ |

afarensi& series.



Wh;ist“eeveral.aﬁthees have relsed ﬁﬁefa.eee;
' possibility that the extreme smze differenees
;e'abserved between the a h. 288 1L ekeleton and,the
"A L. 333 samnle may be 80 great as. to preclude the} “

ftwo belng frum the same spec1es (e g Senut 1980,

| e-'HartW1g Scherer, 1993),'at 1eaet twe studmee

(Toblae, 1980, Reed et al.; 1993) haVe lndicated
"that the degree of sexual dlMOIPhlEm (or size
'_5 variatien) within the ;A; afrzcanus sample may‘bg'-"

_'_as great as that nbserved in an A._afarensis

"_sample that ;ﬂg;uggg A. L. 28& 1. In addltlpn,

eeveral recently recovered cranlal and poatcranial
'”-SPecimens from Sterkfontein Membex 4 further
'indiaate that the sexual damorphism Wlthln .A
.afrzcanus may be‘emtreme;e-The p0331b111ty must
'eagain be raised that there are two SPEC1EE
” represented within the a. h 333 / A.L. sa series,'ﬂr
a larger more-ancient (and primitive?) gpecies |
'_repﬁeaented by the h L 333 series and a more__ :
-gracile (and derlved?) apeales represented by the,
'_A.Lj 288 skeletop,__One must,thenaelso_eonemder 3':
this.ﬁeseibili;yzfof thelé;erkfontein aaseﬁhiaga; o
jHe#ever;';hie euehef.weuld,cautibnfthe'uee.ef.size

_ comparisons within'the.A;eaferehsis or A.
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-

africanus serzes,.slnce,_at least far the fbrmék--

the Sampies are nat chrnnolaglcally sympatric.un"

The extreme smzenvarlatlon ohaerved betweeu ff:“7“

A L¢ 288 1 and the A,L,_333 mlght net be
repreSEntative af the sexual dimorphlsm of a

papulation Qt early hommnlds but it could

 f repraaent the ﬁocantial size variation W1thin a fﬁ

slngle spec&es Certainly a 30% siza difference ;:‘

may evan be fmund between the bones af twﬁ .

- 1ndlv1dua1 ﬂcmo sapiens, a specles cqnsidered to .

A
ba only "modeEately“ aexually dimorpfﬁ

biédfa:é’ﬁarphologicai”ﬂeatukgsf”
In the'pkesent studY¢ it was'shcwn that.

morphological "packagesﬂ of features could ba used

to dxscrlminate between extant hOminoid speaies,

'  but singular features_are;nearly'useless,.since_f

_overlap:in Variauion accurs-in'almostVevery case, -

Unfortunately, as mentinned previously. the boqe

surfaqe praservation from Hadar is poor More"”'



” f¢be1cng1ng to a slngle species._;-

elements are dlfferent enﬂugh ta preﬁlude them_‘3

“-_ important1y;_however,‘éﬁére afe few compaféble.;*H 
f?ﬁiln&ividual shoulder girdle fragments preserved :
..k;ﬁ?betWEEn the two larger varlants ( h h. 333 and
tff sterkfonte1n), maklng speclfic comparlsﬁns p  &;  5,
'fldifficult Nevertheless, ﬁze must conszder )
?9; . whether the total shnulder girdle mcrpholeny of

'_t:he Sterkfantam, Acn- 333 and the a..z.. 284- 1

\ =&

. 1{52 

Certainly there are notahle differenaes"”

M’m SR i ' '
~_¢beﬁween the morpholagy af the am 288 1L elements

) and the srerkfontein SpEClmenS but it 1@ unclear

--whether these are purely allometrzc differences orz

whathex;they;are differences:relahed-ta-varlatian

-"jinifunctidﬂ-!' The Lucy scapula chSwnot possﬁas

".'the pronnunced costal glenoid.margin notchlng that ?-

'is.present\in the~sterkfontein.amapulae;'although

;_thma may be & prqduct of 1ighter muaculature af :

tha-small n L zaa 1 hominmd Furthermore, the f

]

'_apparent ahortening of hhe “neck" of the aaapula

“j;sweclmens, but this may awso be re* ted to the o

z_1n Luuy is not. as great as in tme Ewo Sterkfnnteln

! AN

'_small size of A,ﬁ. 288 l The axllloglancid angle

ok -



o ;estimated far bath Sts ? and A Ld 238 15 (120°J, § 5f'“

..3  feature not relgtjd to\szze, indzcates that the

'.i sca@w1a was paaitioned on the thorax ;n an

.-j1_apellke rather than humanlike fash;on 1n bath

-

"j_these forms.ﬂ' j }f__

CogE

The humeral specmmens present very sxmilar -
f'ﬂorphology The attachmant areas and aréas of

,ﬂpassage for the pxcaps muscle are relatively

',enlargedxin each nf the specimens over the meﬁarn  e

|’

' humau canditlaﬁ1 and. are must similar to tha :
_ ;d;grea_n£ gnlargementﬁong_obgerves,in_gxtant abésg;*:
 ﬁhé huﬁéfél.ﬁéad'éréicﬁlar~aﬁtfadés:éfé fadndéd,f $
L  1nd1cating that the modern hominoid pattern of an  w
.extremely ﬁbblle and fraely moving glenohumeral
'jolnt was-developed“in the ea;ly hgminlqai__ﬁwithf.'
the exception o:ﬁ ‘the Lucy humexug the humeri of o
 ;a11'the eér1y=hcﬁinidﬂ5are'ﬁhifdfﬁiy 1ér§e-&nd 
 robust, being relatlvely more rabust than one
.'would expect to find in chimpanzees and .;1_.i_ 0

oranghutana, the only extant comparables being _

%heavily muscled humana and gorlllaa

i,
i

wevertheless, it seems that the Hadar apecimens
) _ o o



”:jspealmen axamlned since it possesses an enlargedfff -T

are slightly mcre robusL 1n.the shaft than the 27 ~ e

stezkfcnteln spedimens,_s»"'

The clavmcl& £r&ﬁ

clavicles are very apalzke in appearance,_bging- t'
};antaroPasterlorly flattened and.passeSSing
'- apparent1y reduced degr&es of sigmaid curvatufe

e The Stw 431 claV1c1e is tha most dlstinctlve'*'

!

'ijdeltoid arest that no. other clav;cular sPeclmen

| exhibits. V_ff_'."7?

Indi#iduaiiy};al;«oﬁ_tha early hcminiq §\:‘j

i

-_,shbulder gifdlé.specimené'exhibit robust TK» 

if'

attachment areas for the 1igamentous and muscuiar

' structures, at’ 1east to the degree that these may

-be interpreted from their étnachment areas on

'bon34 1In partiuular,.the sofb.tlsBUe arEas thadi-

L'appear most enlarged are those ralated to

stabilisation of the 301nts (glenoid labrum,
' ﬁbiceps hrachli) and abductian, adduction and
) extenslon (biceps,.serratus ngnua. teras major,
._deltoid),'all of which,are movements which cne'

would expect to be emphaslsed in a qllmpe:,-_ﬁ-f

care

Sterkfontein and the Hadar;n;; 



\.

..Coﬁﬁéﬁisons cf the.fuﬁcticnal.morpholoéf af -  5};?i
7f?the shgulder girdles of A afarensls and A, Q_f{"”“

' t afrzcanus SuggEEt that hoth speciaa ware capable :.?1%9{3
Tfibf performxng some-farm of uppar 11mb dependent B
’ ;arhorea1rtree*clmmblng and/cr suspenaqry L
.;nghaV1our | However, thg dlffe*ences in ehi  : i ﬁ1_-,,u,
'};morphology of\the.A afrmcanus and A. afarensig € g
”i:shoulder gmrdles frcm those of the extant apes,” -

_suggest that the ulimb&ng behaviour may not hava

been identlcal to that practlsed by'madern apes,

:.1?conclu51on also r»ached bY pxnard (1968b)

 -MoreaveL, although both A, afarensis and A.
,;africanus are apparently partlally arboreally i
 adapted, slow climblng hominldﬂ, this should not
'gbe 1ntérpretedfas meaning that Lucy, tﬁe A L. 333
group én& Qhe Sterkfontein australbpithecznea were e
*practlsing the igmg fc:m-of a;borgalviocqmoto;;}_;j

<



.Tff_morpholcgical adaptations that are cbserved in the'ﬁ;f

- ;”either group In particular the sthiﬂﬁr gindles  7$:=

L those af modern humans, but nat 1dent1cal to

Ot
Ny

The shoulder girdles cf batﬁ;ﬂaabafarenszs and

'  _A africanus are as close te the functional

FTEE S

&

Rr

’jof A, africauus appear in scme ways to be more
prlmltlve in morphology,'31nce they exhiblt at‘*

"f'least one probable sympl slamorphy, namely the ff:'

3\

'short scapular negk Thls murghology ind;cates
':;poa31ble common ancestry with a hommnold
'quractlslng arboreal (0r terrestrlal) quadrupedal_ 

J“fQ{jluéomotcr behav;our

current Gladlstlc analyses, based prlmarily on*
 'eraniodental eviaence, suggest that A africanus

- evalved from a. afarensis (Skelton et al., 1936,

m;.;'MCHEnry, 1991),_ If true,_one may predlat that

'f-when more complete scapular material of .A

' -afarenszs ia recovered it wzll present slmilar,-

'.f

'[]or more primltive, morphology tc the Aa dfrucanus

fscapulae If A afarensis is found £o possess the

.\n -

) mora derived modern hommnoid seapular marphology,'

i

the praposed phyletic poslt1on of .A.-afwuaanus as 

¢  575; 5 PR

i;. " 5  ”'“5'r"}f1f:f. e 17

,..-.:.‘--—.. .-7‘ ._

'-‘ 'shou1der gzrﬂles of extant apes a8 they are to  f;gff: o



Y S

he ancestor of the genus ﬁbma _ould have tn be

”i  re evaluated (Johansan an& Whl:e; 1979)

'gjaddltion,_ the prapa&ed stition of A afarenszs

'{as the dlrect common ancastor of .A._ afraéanus:-

"55'would be bxcught into questlnn

“ founcti0na1 marphetype, cr twq closely relateﬂ

.‘J_

<

BWE#

The questiOn Of whetlier the sterkfontein A

ff gamner 4 shouldar gmrdle elements.and the large

”f};Hadar serles- may he interpre*ed as -y single_[’7?--

‘functlanal morphatypes remalns unanswered,_'

"although there arﬂ undeniably gross simllaritiEB'ij”

Tfln the behaVLcur inferred fram thqhmorphology~:_fﬁ

a0

fy

R
N

xﬁﬂ ER 739); 1t appears that the functionai  f -

eomgarison of the Funﬁtional xorphology nf tha
Barly ﬂamin?d Shaulder Girdla Elaments Hot

'  &ssociatad with a. gfricanusvaraa,-afaxengig

f?rom'the'very 1im1ted number df"shbuidér'

glrdle elements attrlbuted to the robust

australop1thec1ne llneage COmo 119 2713 and

373



J;mnrphology of this regian is more sim;lar to that,;.Tf¢

zf5f0b3erved in the graclle lineage of

"¥' Jaustralopithecinea than 1&-15 to at least some

}:;:fChron01991C311Y'Eympatric gbmbers ef the genus

A

"ff'Hbma Certainly the tva humeral specimens

"I“]examlned hare are very 1arge and robust;

'” axh1b1ting enlarged musculatdre aﬁd robust area§%=:7 |

: 3Qf attachment fnr thé llgamentous structures ﬁhat ;

":may be assaclated w1th stab;llty31n the shoulder

 'gird1e Recent analysis of . the shoulder glrdle

”-;morphology of the approximately 1.7 millian year

-_old guvenile Nariokatome Hdma ereatus (~ H,s

" =ergaster,‘wQad 1992), KNM WT 13000,- indicates

:that'this-ind1V1dua1:pOBSeases relatively modern,_ "

jhumanllke shoulder glrdle morphologY (Leakey and
 .:Wa1ker,_19ae. Walker and Leakey; 1993) f¢n f~"

- ccnt;ast,- the very fragmentary postcranlal
'.ﬁa-téfia:'w t:he Par't-a.-al- Bkele.t:cﬁ o:- H. 62 which o
.has been attributed to- Hbmo habilis and dates tofu
: around i '8 mya (Johanscn et al . 1987), pfesenté*
=tanta1151ng evidence that the intermembral 1ndex
' of thls speclea of early Hbmo:may have beenwmorE'

'apelike than-humanl1ke (JohanSOnget=a1;{ 19§7;

Hartwig- Scherer, 1993), The O.H. 7 clavicle,
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P : n

  fwhich.1s dlso.ggtilhuﬁéa.tﬁ tﬁis.speaies of early.
~;§$mo; adds llttlﬁ infarmatlon tu thls debate
'* a1though it stands out from the “arly homlnld
:f samp1e An- bezng roundeg‘and humanllke and‘by

'_9955e351ng aﬁhmgg ﬂcgfee of s;gmold curvature

O

whe Functional Hurphology of hhe Early Euminid f:jﬂ?lﬁ

Shoul&er Girﬁla and Iuierrad Ralatianahipa with ”gﬁjlﬁ

tue Evalution of Early Hbminid Behaviour

@f’aa :
o &,

The resulté of this BtudY SUQQEEt that: the oo

g-emergence of modern human dependane on-
Tterrestrlal bipedalism-&ppears to haya accurred
over a conalderable time The A. afazﬂn51s and A,

 'africanus shoulder glrdle marphology reveals a

stage of behaV1our in Whlch 1occmotcr adaphations'- 

. of tne upper 1imb appear to be adagted to-

Vtree climbing, while the 1ower llmb is adapted to ;

=terrestr1a1 bipedalism A simllar suggestlon was .

"]r" Lo

put forward by Rose (1991, Flgure 2) on the baais

 :0§ ﬂhe presumed 1ocomotor repertoire of the

hypothetical "protohqmmnid“ 3 This study thus alsox_

 [supports *he suggestibn th@t the mOVEment of early'f

).t

\\k o . o 3'75"



hominids eut of closed fereets and epen weodlands SR
'7 and into open graseland nad most Jikely not yet
occurred for at least the graclle

1

:australpplthecines (Rodman and McHenry, 1980)

At ﬁhi“eeilieeﬁ.eppearanee uf 'frlcen;.kama
"' eeeatus in the fOSSll recorﬂ, aa.indlcated hy the
”7;.Nariokctome partial skeleton, the upper 1imbe in_egfff’
"'?;this speciee approech the adaptive morphologlaal
-Je;elevel ef medern humans, 1nd1cat1ng nhat this mav
'uhave been the seage at which homlnlds moved from L

. 0.
= g-arhereal dePendency to pure terrestrial

ubipegallem . Nevertheless, Even at thme S

'_jcomparatively late stage of homlnmd evolutlon,

"}\
B u'

'eertamn areas of the 1ower llmb morpholagv of thlﬁ.i-ﬂf
'rEar1Y’species of Homo appear to. reveel eome'" \
featuree related to arbareallsm,retalned_from an
~T_,au tralopithecine aneeetor (Leakey and Walker,”"“.
'€1saa;ewa1ker enesLeakey;_19331i= |
: _ _ _ “
It ie therefore the oplnlon of thle auther
-:that bhe evolut;qn of early homxnid 1ocomotor e:'
"behaviour is relaL vely clear in the evolutlon ef -f]

the functional morphology ef the shoulder girdle

| svs '_



nfﬁ to arbgreal suspensory lifestylea, a form of'

__morphalogy 1ndlcates tQat they ﬂer& capable of

¢
'-;jbehaviour of australoPithecines qan

 and passibly the sarliest forms of “Homo {in

fparticular Homo hab;lis) may retaln arbareal

RS

The ear11esb forms ofvaustralopitheclne may he?ﬁ“f*

"

RV 4 ‘
".) L i!

_, 51ocomot1on that mlght best be daacribed as a-5f-e *f

'Vf"facultative c’;mher"f: These austraJopitheclnes B

iny

f_fwere most prohably at least facu aﬁlvéﬂj.j

_ ,;:iterregtrial bipedﬂ but thELr upg‘r_limh

.-.?

"*77high1y~adapt clxmblng.* Models suun as Ruaersf” -

L

’.1991, Figure 2) thau predict the_ §rborﬂal

ﬁumiagmuﬂ~

" fappr9x1mate1y 2%% of the time alloCated to

1acomotlnn are, baaed f; the results oﬁ thls :fﬂ

i

study, nOBt 11kely too conservatlve.“ _:-].irg
: \'\\?\\ : .,_
S o N T, L
| | T ¢
The early East African xobust N 75%_
o B LN
\Q"\\

“Etral°pithe°1nes {A' aethiapicus and A, baise;)_]ﬁ.“
it

= capabi1ity._ At the emergéﬁee of Afrmcan Homo.
:.”;erectus, the requlremants ﬁor upper llmb .
~ morpnongica1 adaptationa ta arboreal behav;our

_have apparently heen 1ost,‘and thlB presumably

indicates the firat true adaptation to. a total

Ny
R :
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;fﬁSmail sample eizee ‘have been used for the

:dependenay Qn ‘a terrestrial bipedal liféét?ié_iﬁ.eff

ethe hominid fGBBll record. 'f”j_*féjif

.“_.. ..

A

r'pcdnbiﬁ§f¢?5533'~"'

The Present etudy is 1imited in eeveral Waygf f

. osteometrlce aﬁd there ie cnnsiderable overlap ee;=f' Ny

'obeerved ranges for moet of the q%antitative '

]

ffeetuees. The fragmentary nature of the feesil

!

:hominmd-ehoufder-girdle material often precludes'

_ccmparmeon oﬁlﬁeatures with both the modern and

foeeil eamples Nevertheless, meﬂy ppints
,f

dlecqssed.have relevance for the functlonal

*'merphology of t&e early homin&d shoulder gzrdle aa

well as for a consideratiou of reletionships

'amonget foseml hominid taxa. As'a whele tﬁe

: results~eubpert'the- hypothesie ef meny previoue

: jxesearchere who have examiued the foeeil homin;d

eheulder gzrdle mateﬁiel namely, that the -

.ehaulder gmrdle of thé gracile auetraloplthecines h

‘dis adapted £for eeme ﬁorﬁs of arboreal behaviOur |

. 1]'
In the oplnion of hh;e author, there can be nd

| .:\}, .
"'\h,.' kL1



'duubt'--tﬁat.‘éf 1e£éﬁ'--z afrmanus, wn{"rse'

,apparently adapted ta tree climbmngt is alsc a

."-: capab1e.biped;au_ In addmtxon, the observedm

fshoulder marphologies cf A afarenazs and A.li”

| _africanus have been shown ta be unmque amongst

 kn0Wn_hﬁmiand marphclogles.u ;[ ;: :fjﬁfgs*f,L; ?L.;].'”

- ASjStérn athsusﬁaﬁ-{1i85)jhaﬁﬁ noted7;f'
s "many people find it intuitively difficult to
. - ackept the existence of an animal that spent R
. a gignificant amount of “time. in the trees =
_ without besing:as adept as an ape’ and. that
- alsa lived on the ground without . bemng as.
- quick akd agile on two legs =28 humans. We
.~ find it equally difficult to conceive of such
a stage haV1ng‘ been avarted. by the human 3
lxneage“ : _ oo
Tt 15 thls author's contention that the
Vpreponderance of evidenae, from thlS study as well
: - as almost every study of the functlonal mefphology
of other poatcravial eléments of the A, afarensis
and A._afgdcanus fosalla, 1ndicates that both cf
"theée”épecies-are beh&viourally'and-structural%y -

intermedlate between forms that are ent:.rely1 4

arboreally adapted and forms that are adapted \

terrestrial bipedalism.
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The resnlts of the preaent analysis 1ndicate

;_that compariaon of the shouldez girdle mOrpharbgy
 3jj~af the mlddie Mmacene hnm1n01da Wlth that a£
fflearly hominlds may prove preductlve,_ One should

"E:be able ta 1so1ate-the most probable aagﬁi@ateaﬂ.;wfﬁ;;

“'_  ffor common’ ancestry with the early

..;  ;austra1ep1thec1nes Whllﬁt eliminatlng £arms.which
f'posseas scapular marphology that is tao der;ved tdi
ﬁfhave given rmsé ta the ﬁ” africanus scapula, .
 ¥'Neverthe1esa, when making predictions as to the o
' probab1e form of 1ocomot*¢n of t%e cammon
sacestor of tne - apes and A. africanus, it se'-eiﬁ_s o
.ﬁfieagagakiefﬁb_eiimiﬁaﬁe';he.spéciéiiséﬁ;fbrmﬁ ééf.

",idcdmoﬁibﬂ_practiﬁediby_extantfapéS{ o

 An important result of the present study is

théé'thera"are indicabions that thé'shouldér”"

gmrdle morpholcgy cf the aarly hominids changed
'_between the permod 2 5 - 2 0 mya, changes almast

cprtainly related to changea in 1ocomotcﬁ

behavldur.__ It:may or-may not_be-a calncidence

tﬁét “tlie apparent transition batweEn the apeliks::;-

murphology cﬂ the ahoulder glrdie of A africaaus 



T L

"_:_l P

. fand the basmcally modern human shoulder girdle

:“morpholagyr as exhlbitea by Aﬁrlcan Hbmo erectus;?" ’:

hgodnurs at about the same time as,.or allghtly
??flater than tha first evi&ence for stone tool
Zi:manufacture L 2 4 2 5 mya) (Kuman, in pressJ;  

;Thus one m;ght surmise that the morpholmgical

i..

' _ﬂ¢hanges wnich indlcate mnvement fram a pnxmarmly .

arboreal to. a terrestrlal llfestyle mlght also be ﬂff”ﬁ

'f[linked in same ways to complex tool manufactura'
 and usagegif Further researches 'into-the..
.reﬁtrictions that an apelike shaulder girdle
:.morphalogy wnuld have on frontal body manipulativeé

'behaviour are indlcated

The results of thms study strangthen pragious

ol A
_'arguments that the gracmle australop1thec1ne k&-

"'shoulder gmrdle is adapted far arhareal f_ﬁ

'.locomotor-behav1our In particular, they support

  'the concluslons of Senut (1979, 1930) that the

'“'shoulder girdle morphology of the gracile

: australopitheclnes indlcate that they were  _

'_ -genera1ist climbera that moat probably apent a

onaiderable amount of tima in trees. -Howeverf

-the present investigation suggeaba that there 13'

Cae1



- e

'Vstrong eV1denoe that‘the looomotor repertolre of

"fthe australdbltheclnes was fundamentally ﬂlF erent

fffrom those forms of locomotor behavxour practlsed

.'afby any exfuﬂ° hominoid specles and thus

.'stnangthens the conﬁlusl ns\of anard (1968b) noj E

. artioular, the new; peca;ens from snorkfontein

nlndicate bhat A afri& ﬂus most likely practised

l[ffraquant arboreal upper 11mb dependent bahaviour ;'5-“

i“that was functionally unlque t1£ only hecause of
its coexistence with bipedallsm) compared to those j”

.tpractised by modern hominoida.';-whe same wag -

o apbarently true for the slightly more anoient

L SPauxes'A afarensis, although the fossil

o;shoulder girdle matarial attributed to this : e
ispeeies is very 1ncomp1ete;- f F;nallyfszf-thé”
few peroemved dlfferences in morphology between.
the shoulﬁer girdle elements of A, afriaanus and.'
afaransis prove to be- typical of these forms,
:then the shoulder girdle may ba found to be useful

-aa a taxonomic 1nd1cator.

'.5_ The reaults of thms shudy have 1mplications
for the phyiogenetio relationshlps of early |

hominids‘g:lf A. afrloanus 15 the eaxly‘hominld

382



-';speczes that gave rise to the genus Hbmo, then thef;}ﬁfo

Co trapsmtion from,apelike to humanlika shoulder

” §1rd1e morphology appears to have occurred at some;f__'
'Lo"tmme before 2. o mya ' 'he earl;est Alecan H.

"'erectus appears to possesﬁ a fundamentally modern_[}:fo

o

':_;fhuman shoulder glrdle morphology Therefore,-;;;h':
o,chrOnologioally and phyiogenetically, the most
'prrobable candxdate for a morphology transit;onal

Tilbetheon the australoplthecine shouldér gi* ﬁ§ -_;.

S s

.. o?omorPho1ogY and that of African ?E. ereatus isff:':
-;.either . Ho habills, or the propoaed specles H
':rudolfe351s {Wood 1992) It remains to be seen }'v
fwhether one o6x- both of theSE speciea repreaent the
"ﬂ tranEit1ona1 phenotype or whether both retaln the
oomore przmitive australoplthecine shoulder qirdle
'"morphology*_ The,recovery of more homzn;d_pgxtial_;
oﬁﬁoletohs_whioh a£63;axonoﬁioéliy attributabié;
-oiﬁ-#éii~daté& éedimeoto inﬁ the'z.o'—“z}s mYa.

.period, may reaclke this questlon

F| . . . ) : S .

Flnally, the robuat australop;thecine spscies

also appear to poasess adaptatlons in their

'shoulder gird;e-morphologlea'to arboxeali

bekaviour., Although tﬁe'fossil-evidence'is'

283
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 .admitﬁed1y paltry, the twa humeral fragments
attributéd tc rabust australopithecines -)pear ta

. ﬁ

suggest that thzs group re{ained the primmtlve . ;f; ”“”

 Ufaustra1opithecine llneage., ThlB may 1nd1¢ate

e

fundam@ntal 1acomotar difference; betweén‘thgse _; {jﬁ.g

PR

' _;atest aﬁstéalapmtheclnesnaﬂd

chronclogically sympatr;c jsp

;c éé éssmgné& to Eﬂf ffﬂ5:T
the genus Hama.._ If this praves to.be tha cage.
Wlth the retovery af more complete ahoulder girdlaiy"% i7
materx&l then thma anatcmlcal reglon may prove
useful in a551gn1ng uaﬁynomlc staﬁus.to spezimens.:f;ﬂ
whera more tnan one apeczes is found to be ;ﬁ:;?,u

-zl

L osse.
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‘Figure $b. Lateral view of 2 human scapula illustrating landmarks and distancés, as defined
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| .F'izuré 1.2. A two-dimensmnal reconstructwn ot the denrees ot ﬁ'eedom of movement ot the

B .
human shuulder grdie Since the head of the humerus is oﬁket from the shaft, spm oceurs

.between the Lienoxd cavity and the hurneral head but the shat’c of the humerus traces part of the '_ | :
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Flgarel.'i The fhbrax; ._sc_aplﬁa: ﬁnd forelirab of‘a.n'ﬁnte.lbp: _slioWing_'_the mb_t_'pﬁi:ilogy_ of a |
- _-rypicéil tp&resniai'_qhadruped; - The artows 'indiéate the pnmary directions .ﬁf force that pass
- from the forelimb through the scapula. | |
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| Figure .14.. Th'e three degrees bf‘ ﬁ'eiaddm in the hommmd giénéhumeral joint. | Tﬁe three axes o

' around Wthh the pnnmpal mcwements of ﬁexmn-extenslon (a), abducnon-adductmn (b) and :
e mednal and lateral rntatmn () oceur are shown Al movements of the shoulder joint are .

' _:descnbed fn relanon to the plane of the Scapula; and not to the curonai of sagmal planes of the -
i | .bodv Wh:lst many add:tional movements may oocur a: the shoulder jomt these may always be .

- resolved mto components related to these three axes Moclel adapted ﬁ‘om Wllhalms et al {1989).
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.F:gnre 15 Dlagramma.tlc represemanon of the attachment areqﬁ of the glenmd labrum on a
' human scapular glenoid cavuy The a:rows pmnt to the ralsed bony ridge that is’ created by o
the 1abrmn atits attachment areas adjacEnt to the margin of the glenmd cavity,. Thc shaded

area mdxcates the extent of encroachment of thﬁ fttachment area onto. the surface
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. Flgure 16 Rotatlonuof the clav:cie at the acrorrnoctawcular and stemoclawuular Jomts in B

. combmatmn w:th the rotatmn and anﬁulatmn of the scapula i ina human ‘The lme passmg |

. medxolaterally t_hmuc_.-.h the c!awc!e _mdl_cat_gs _the axis a'mund_whlch_tima Jomts allow_ro_t_gnan of . .

B the clavicle. \I'cite' that .Whﬂe'ﬂ‘é inferior p’art of the bo&y af'- the sc.aPuld angles'-cran'ia!ly
| dunng rotat:on ot the c!awcle. the glenotd cawty mamtmns its lateral dlrectlon ot onentatlon_

(a&er Inman et a! 1944)



AcrOM1ociavicu1ar
: Jo1nt ;

Of cIavicIe

;*;aracoclavxcular
.Joint ' :

' Axis o‘F rotat'ipn -

Figure- 16. Rotatton of the ciawcle at the acronuoctawcutar and stemoclawcular ]OInts in

- 'combmatmn thh the rotauon and angulatmn of the scapula in a human. 'I'he lme passmg '
L Jmedwlaterallv through the c!avxcle md:cates the axis around whmh i:he pamts allow rotatton of "
- the clav:cle \[ote that wh:le the mf‘enor par: of the body at‘ the soapula aneles cmmally_' .

- durmg rotat:on ot the clawcle. the g[enmd cavrty mamtams :ts lateral dlrecnon of orientation o

(a&er _Inma;_n e: al., 1944).
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© " Figures 17-28. Muscle origins and insertions of the hominoid shoulder girdle, . ;- - .
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 Figwe29, A composite (righy hominoid scapula with morphological features illustrated
* andisbelled. Views ace dorsal (top fef), ventral (top right) and lateral (lower ceatre).
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- Figre 30. A composite (right) homincid clavicle with merphological features illustrated

and labelled. - Views are superior and inferior.
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Figm-e 31. A commsiw { nght) ho:mnmd humerus thh morphologwa! featurw 1llustrated _- |

and iabelled. Views ace anterior, media.l pustenor and mpenor.
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Flgure 32 Shapa of the (nght) scapular gleno:d ca-mv in vanous hommmds the that the )

B | s_.,lenond cawnes ot non-humau honunmds tend t“b be more ovoid in outlme than the glenoui

cavity ot huma_ns_. Glenoid cavities are drawn approxlmately to_sca.le._ .
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anure 33, Compansons of‘ gleno:d mdex vaiues for muderu hqmmmd scnptﬂae. Vertical !me,

' _'_'sample mean: honzontal lme, obs%rved samp‘le range, ; recmngle, mean & 1 standard

dewauon. | ’I‘he standaxd demnon fo: the hyiobat:d sample exceeds thq observed range due to the

- small sample size used in this studv |

i
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Figure 33

Companaon af Hommolé Scapular Glenold Shape
Glenmd lndex (C‘B[GL X 100) * B

. .i- _'._ﬁj_‘“’.'? ;.:-."__I_' o
.. 80 . . B0
. *This author's data
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 Chinpanzee

. Figure 37. [lustrations of the differences in orientation of the coracoid process between

: _i:himpnpzeg- and human scapulae. Figures are drawn approximately to scale, -
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-Figure 39 Bwanate plot of the supraspmous mdex a.nd the mfraspmous mdex m\-: |

| _ hummmds and oid World mokeys x. supraspmuus mdex, Y mfraspmous mdex;A

hne of regression where the area of the supraspmous fossa equals the area of the .

. mﬁ'aspmous fossa. Mod1ﬁed ﬁ'om Roberts (1974)

R

. Hylnbntes B, @ .
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- Figure 42, Husteation of the angle of insertion of the trapexius muscle in the hbminoid_ h

. scapula ag reprosented by angle A, | The arrows indicate the direction of forces in the 'musclef

~ couple (after Oxnard, 1968¢) o

6




" Humans | R

: Apas"

{ Quadrupeds

o Figure 43. Caiculatmi values for the angle uf’ mwmon of the trapez:us muscle in hmnans.

apes and quadmpe&al monkeys Verncal bar, mean; honzontal lme, mean 1 standard o

devnanon, % axzs values in degmes (aﬁer Oxnard, 19689&

B




E_‘i_gure_da._f “The orientat_i_én af cd_mpoﬁents q_f the fowe_éf‘uple_m'ad‘e up of the -trapézius_as'id-
| .. sefratus mﬁg_nusf shuscles (Angle B) in the scapulae of huminoids and monkeys (éﬁer Oxnard, '
1968c) S | S




) Figm'e 45 The angulatmn of the trapezms l szrratus magnus muscle forée couple o

honnnonds Data for modem humans, gonlias, sh:mpanzees, orang-utans and Hylabates _ |
| _' (eonttnuous line) comp:led by the author Data for apes, humans (dot- and dash-lme) and -
© quadrapeds adapted from Omard (1968:) Vertical ine, sample. mear; honzontal i,
.observed sample range, shaded rectangle, meanﬂnl standard dewatwn '
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| Figure 45, Companson of Ho;mnmd Scapulae
Angulatnon of the Trapeznus ! Serratus Magnus Muscles Force Couple L

Modern Humian

' Gorila

" Chimpanzse

-Orangéﬁiéﬁ' B

Hy}o_baiesj

..................................

. Humans _ﬂ.l T

Fm s
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. Figure 46, Humeral Trorsmn and the relatlonshlp ot‘ the uuertubercular sulcus to the head of

W

' 'the humerus The dashed line mdlcates the approximate medlolata..ra} axis taf the elbuw _;omt

' Modlﬁed from Alello arn:l Dean (1990) after Evans alul Krahl (1945)
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Human '

. -Inferi@r

i

Flgnre aﬂ’. té’nor \aewa of human and chlmpanzee rlght clavtcles Illustratmg the marked' |
'_ cranml W\nstmg of the lateral end of the chlmpanzce clavicle. Modlﬁed from Oxnard (1934)

o
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anure 48, The angle of‘ torsion m the clawcles of ho:mnmds 1 gonlla, 2, chzmpanzee, 3

' orang-utnn 4, gibbon, 5, human Vertical bars, sample mean, honzontal line, mean i 1

 standard devnatmn. After Ashton and Oxndrd (1954)
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| _ Figure 49, ”-'Left 'hominoids elavicies- seeti f’rem above-' illué&aﬁng vamng degrees of

elgmmd cm'vature Categery 1 represents the least degree ef srgmmd curvature whilst: 5

o represents the grentest degree of sngmmd cmvamre Clamle 2 111Jstmtes hoth a shght

" degree ef curvature and reverse curvature, a condxhou that is not mfrequently obserw;i n

the. clavleles of hylobatids. _ |
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Hy:abamdsz ' . Gorilla

Figure 50 Cmss—sectmnal shapes oi-‘ the bndxes of clavmles in hammmds. The -
cross-sectmns are taken at the apprommate mld-pomt of the length of the clmcie, Supr,.mr .

smface above. mfenor surface -below.
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* Figure 51 Cross-seotional shapes of the sternal end of clavicles in hominoids.
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: Fi'gure 82, The StS 7 sbaﬁbla iiluStrating imf:drtant'mbrpha!ogiéal featurés of the dotsal |
 surface and gienmd cavity. = The dashed imes on the outline above Sts 7 1ilustrate the.:. |

- approxxmate completeness of the fc.s&nl compared to a whole modern buman scapula

Coan o
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| o Fxgure 54. Cnmpansons of g!enmd mdex vaiués for the australopnthecme scapulae with

dlscussed in the te:ct, the glenoid length values for Sts 7 and Stw 162 are esmnate& thus the actual

| .glenmd mdex vaiues for these spec:mens may vary shghﬁv ﬂ'om those presented n thxs ﬁgure '

' Vemca! line, sarnple mean: horizoutal lme observed sample range, shade;i'reutangle, mean x 1 :

' standard dewation Thla «fandard deviat:on for the hylobatld sample exoeeds the observed range | |

' dueto the small sample size used in tl'us study,

8

L con-espondmg vaiues for modern humans, ganllas chunpanzeess Omns-lltm and hyiobatxds As



Fagm@ 54 Companson of Hommmd Scapular Gienold Shape
| Glenmdlndex(GBiGLx'lGG)*
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Splnoglenmd Notch Depth vs

Glenead Cavrty Maxlmum Bre\adth
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S ) Glannid cw!ty maximum Brendth |

v Horinoids

Figure 55, Biveriate plot of spinoglencid noteh depth v8. glesoid cavity maximum breadth. Shaded
 aren icdicates the observed limits of the rangs of variation sor this relationship in the extant hominoid *
specios examined in e present sisdy. Interrupted Jines indicate 3% confidencs intervals for monkeys .
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- Figure 56. Compansons of‘ pomble scapular mfenor angle values for the Stw 431 scapulae

with correspondmg valw‘s for modem hunians, gon.llas, chimpmzees, orang-utq:;xs and - :

o hylobat!ds As dlscussed in the text, the shaded uu'cle mpresents thls author’s best guesses for o

 Stw 431's mfemr nngle value based on the reoonsu'uction ﬂlustrated mFigure 57 Vemcal. '

lm sampie mean, shaded rectangle, mean:b 1 standard dev:at:on

| szf‘- o



S Flgure 56 Compansnn of Australopnthecme Scapular Shape
S oo . infenorAngie i R

5 S :

. Hylebates o

e




.'T_"-s .

£,
13
P
T

LN

P

' F:gure 57 Dlagram 1llustratmg tlns author% Justaﬁcatmn for lus mmmum (:i=30°) and

_ma:umum (5:60") estlmates of' the mfenor an%e value of the Stw 431 scnpula, o

f;’ :



. anure 5. Compansons of humeml head mdex values fr:r fossil homlmd humn wzth the
currespondmg values for mndem humans, gonllas, chrmpmzees ormg-utans and hylobat:ds
'Vertlcal lme, sam;ﬂe maan, honzonial line. observed sample mnge shaded rei:tangle, mean:l:

Istandard devzatmn‘ B
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F lgure 58 Compansan of Australopithecme Humeral Shape
| HUKIeraI Head Index (HHBIHHB X 100)
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Figare 61, *Right clavicle, A.L. 333x-6/9, superior \iew. Drawing approsimately natural
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* Figare 62. "Loft clavicular fragment, AL. 333-94, superior view, Drawing approximately
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