picking vp 2id holding food in one free hand. Jle also w.:ldles
foernacds - th e or Loth hoands taucnin : onerhanging oupscts
bt nor prosshing sesprosory suppeit (o the body, e
SOl ey oves over <hat wandamees with both forehoils
ralsed and culsiretched above his head.

When waddline on a wet floor, he shdes bis kaockle walking
haods in front aad without bre: King contact with the sub-tead e
As onr fout sangs forwa-ds, the luad i bores almost ex-
clusisely on ti:e contralatersl foot and hounch.

Whea imwsing rapidly on a dey substrate, he raibses inlo a
semi-crect quathiopodat position. He places bis hands in
fist walking postures whewin the fingers are tishily flexed and
the skin on the dursum of piuninal phalonges 1.V makes con-
tact with the substrate  “Hhe hindlimbs are extended and the
fschizl tuhorositics are well above the substrate, The back ud
head are kv hined foswards, The load is borpe not enly on the
lateral aspects of the feet but also on 1he fits as the subject
uses a “diaponal-sequence, diagonal couplely gait™.

Hc moves rapidly on o v.ot lloor with altereate steps of the
hindlimbs but without raining his fists {row the sulwirate.
Once he briefly slid tis 1izht hand forwards in & knuckke
walking posture while his 1Lt hand remowed a fist, The right
hand boie only & mu-derate portign o the load because the
forelimbs remained protoacted throushout the episode and
the body did not pass over the hands.

When leaning forwards to investigaie or to pick up orally
objects on the floor und whea descending head firdt from low
elevations, he consistently places his hands in fist waiking
postures.

In summiny, although Felix often places his hands in knuckle
walking po-tuies, he rarcly support: a najor portion of
his body weighi on knuckle walking hands,  Instesnd. he
places hix luady in fist walking postures when support s
reguired for Joads that are significantly greater than the
weight af the forclimis themsclses. By fist walking he probably
avoids siressing wetacarpophalungeal joints 11-V which, in
orangutuns, lack special maiphological adaptations for knuckle
walking of the kind posscssed by gorillas and chimpanrees? -4,

Before 1907, the primatolugical and anthropological litera-
tyre was confusing and isleading about the terrestral hand
postures of picat apes becouse some authoritics uncritcally
and somctimes crroncously designated orangutans, s well ay
chimpanzees and gorillas, “knucklc walkers™.

One of us (LT .} revently described and classified® the variety
of hand postures olten used by caplive orangutans duting
terrestriad lecomotion, and concludad that only chimpanzces
and gorilas should be desippated knuckle vatkers. He stated
thut “ontn, wtans do not and, moreover, czunot assume the
digitigrsde hain! posture of the African apes’™®. This statenyent
showld now be qualitied and restricted to comparisons be-
tween preal apes ensaged in svmi-crect yuadinpedal progres-
ston with ot aud “dirzonal sejguence, dirronal coouplets”
gotx’ onononclabriceted sobstrates. Adthouth Felix Las not
been obwerod to knnchle wilk ke an African ape or 10 place
his haods i Liuchde wallane postares during “crutely wadiinge ™
as dav chunpansecs and coallas, hie frequently rzats s Tionds
on the middle sceeents ol the fingers and theicby suprorts
on them the woiehit of s torelinbs and perlaps also o portiva
ol hin hweed and upper 100 weisht,

Becanse a he thly advanced o boreal chimber and arm swingeo
hie a0 orancaten is able (o place his haeds in knudkle waliineg
postres sueests that the wnestars of the Afnican apes uaght
have tveay sinnbaly, or o o greater eatent, predisposed (o
knuc ki vodhion by thar ccen spectal crbhoread heritaee,

A, taer, olien iosts Doy o emd Bineors i ooftative knnchde
Mmalb e poeeres iy oy be watnessed meort m prbibe speakers
awd tosbath baconen ARboaeh th thuiab v usuotle s d
prome iy e a0 suppesln stid duan s beman Lot
wadkhrer o ues e P Unat man has o piediepoation for
b pheaowet ol nooaat dicaty GV oy Beal deast o pro-
Vo i b crolutionary ok conces as the fecultitive Unnekd s
o e o et oran aitan

It may thus be aspued that man passed the Lo 1 hae af
arbotcal (hmbing and sspensory g som e ot m e
advanced than the anubrachiationists aned poche. oty
have adimiticsd into therr mindels’ 2. Aood.o optional model
would evulve man, orantulans, or both tram b nuckle v sthany
ancestors.  Such a theoretical poysibily cannot be raond  an
on the basis of availuble ovidence bt we do pot ches ¢ (e
subscribe to it.

We thank William Davis and Leland LaFrance of the ¢ 1wy
Zoological Park fur heir assistancs with videar, uns ol
photography.  “This work was supporicd by the < oo
Science Tonndation and by o IS rescarch career devei s, vert
award from the National Institutes of Health,
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Interpretation of Persistence and
Effects of Polychlorinated Biphenyls
in Birds

Peakull and tiocer? suggest that polychlorinated b y's
(PCB) found in nuture are derived only from highly chborin e
commercial mixtuies such as “Aroclor 179 Residozs of
ower chlonnated mistures hase not beea repo -t e spore
of therr predomraant industeiat use,  This 1oay Ge ded oth
to utilization in vnclosed systems or to tiore tapie metatnaiaon
or exvvrction  Jo dernonstutie which ety e at e
PCH fecding, pipeovs (Colioniia o) - nd g 0 e ot
(Cotrrnix cotrrviy junoica) hase been o AcG i i s,

Twenty-four sepatrataly crped ferad proece R AT
Uhitim for 28 day s with wheat desssed vath Siv) g0 0 po0tor
12427 Sixcontrod pipgons were fed wive e AU b v ot the
fecding period sin tost birds were Killedd Ly ceonical Jn' = chionp
and the rcimauuader seturnad 1o o diet of inived prosn o iy,
before bz Killed oo batches of six ot 20 56 wonl ey days
Eighteenn 4 sweek old fumale Japancse ool ware cocad gn
batehes of vix. Onz baich v fod ad b Tor 20 davs wath
fArovior 12427 diessed food at 250 ppme . saotlere sk
*Arochor 2547 dicssed foud b 250 ppon sond the se e
buth left as corteolts AT Dieds awere alicd 20 h a0 e
deav o of decssed food, Thas regumen alloas oo patnaen
with other quaul feeding exporanents?s ttanc by ot
death, breoa muwle, tever, boun and e’ b Eals oL pie were
reioscd broar pricops  Stmilar sanples soere o G tron
guanl with the subsbitation of heart for brcast mgs e A
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e e e -- - ]
Table ¥ Min Totad FCO Residurs {ppm.). tound in Quad linue had ?A.m:ﬂ;:: ittt
. *Jgnlmg uockof 1242° and "Arucion 1254 at 200 1 ¢ . fos 20 Days I
- . i A _ d “tug ;
Tiwue “Argchor 1242 Aracdor 1258 lay ! :

fher 1710+26° b BEOR ol A . | i
Mcart 12407 70+1.1 A Y ivomibn afier wghtraw gl 0
Brain 7841. 77623 "] of drewed et ;
Omemat fat 123317 WL ne { ;

u.‘ o FOTITON 7Y S J 1 I '“.
* Al fgurcsaic mean of six birds ¢+ 5.¢. wod - - e _ . bowurthaafter wabdrawal
of dressed dict '

_ _ ) wi - s — - —— -
portion of liver was taken for preparztion of miciosomes? '
and dcterminetion of cytochrome Py and microsomat g - - - -kl . e o :-
protein®. The remaining liver and the other tissues were L T T i . Y

axsracied by the method of Taylor er vf.® before pas-liguid

Normabood reak height

chiounatographic analysis using a Mfoot 'Apiczon 1.* columa® L. 17% l',"",m" 3her wiinlewal ¢
at 200° C. 1o !
The compkex nature of "Aroclor’ mixtures makes the expres- l } ’ |
siog of sesulis difficult.  Because gross chanpes have taken N | TR I ' 4!
place in cur experiment we have chosen the method of Rise- . 1
breugh’ from those published 2nd compered the sum total of ;ﬂ:”i k Stand.ird 1
peak heights with a 1,1-di(4-chlorophenyl)-2,2-dichteroethylene XN i
{DDE) siandard, which in turn was related o a known weight g '
of ‘Aroclor 1242 The mrsn results oblained from the aa 1
baiches of pircons arc shown in Fig. 1 and from quail in KL i i . |
Sy 8
Table 1. Rcpular checks made on oxcrcta reverkd no gross P 1 _ i
eaciction of unchanged maerial. g
T presentation of changes in the gas-liguid chromata- x00 _ -
pephic patiern of FCB isomers is also difficult. Most workers !
bave preferred o sugpest that the patterns which they hase o i .
obtsiaed rescnible one of the covamercial mixures, keading to 0 e e e s 365

th cral conclusion that PCBs remain unaltered in the bio-

sphete.  Since we wished 10 deterniine whether birds are able iaui . - - .

W metubolize PCBs we adopted the following method of ::,‘,;‘,:w,? ;J:‘&f&mm’c Au’g:;:s;‘l 243""::?":,’:::’ ';u;
presentation for gas-liquid chromatographic data. A single muan pigeon liver residues following feeding a1 500 p.p.m. in
peak occutring in all chromatograms from fed birds was diet for 18 duys.

selocted and 1epresented arbutrarily as 100 units,  The mnean . . ] . . .

of pexk height for each relative retention time from each batch  Bow diagram. Fig. 2 shm:x line diugramns from the livers of
of Birds was normalized (0 this peak. By this mcthod an pigeons fed *Aroclor 1242°, and Fig. 3 those fion quail fed

average residuc “specirum' can be presented in the form of @ “Aroclor 1254° Other tissues guve similar resadrs.
Total PCH residucs immediately ifier wihdrawal of rreated

food show a simtlar distribution between tissues 1o those
100 4 in pipcons fed  1,1-di(d-chloropheayl)-2.2 2-trichlorocthane
(ODDOT)Y’.  Allowing for the hichicr fucding level in the DDT
. study initial PCB sesidues arc [ive to ten times bagher  In the
muscle and fat dwre is a stcady logarthme decay wath hali-
lives, by ipspection, of 30 days and 125 dass rospectinely. Afier
an ontial Lage drop in Ievels the hiver seahies alse 1odlow a
logarittumic decay with o half-lite of 130 days. "t hese figuies
comnparc® with o statistically computed hadf-hife of 25 Los
fur DIYT fn all parcon tisepes {upcertainty inintetpschog 10 H
analytical results precludes statiatical analysis), 1MCB readaes
in the brain reach a masimuny and then decay boparitio cally
with o half-life of <Y days,  The hagh liver seadue Taaed
immcdistely after withdoswal of Tood nay be attribolanle o
the tate at which iner recesves frevhly absorbed PO and the
it low brain lescl may refleet the operation of the bocd-
bitin barrier®.
fotal re-idues i guall fud “Aroclor 1242° (1.0 D) are
higher thim thoe in pigeons io spite of o shorter fecdnne period
at hall e level, Food consomption por unit werpht of guad,
however, is two to theeedold Ligor than thas by cons
Residies of "Arcclor 12997 are peivtally taice thoee of
*Arvoclor 1242°, supapesting that s mantuore s more dalicult
Olh e o e o ln‘lm't.ul)nlin‘ or carete. )
' > A 1 5 o Ihe stancdaed 1232 mixture pives . patiern domanated by a
Alorthn or gennael ol dresod dnt few svomier. of Jow ratention hme an our gas-hgued Chromato-
' rraph. There is o conmsderable chopee iy pipeon hvor sedae
pattvrns (Vi ) wihy poals of Jow relatinge retontinn By
PR IV N TTR T PRV SPTOSRPPRIRT TRFRIN SUNE RN | Teuetyupeauyeuts PUL PRRSCINN SPRY §

I

T rodwinnr

A
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Big. 1 Mo ol fevels al PER Ly papeon tissues tollowmy
feedie o “hpedtor MY ot Sob popone g diet for 28 davs,
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Fig. 3 Ga-liquid cheomatographic “spectra™, normalised to

a commaoan peak (stippled columin) of "Araclor 1184° stundard

and mean quail liver ruisluﬂ»fo;l:win. feeding a1 230 p.p.m. for
aays.

trented food nad virtually absent by the end of the experiment.
Thesz peaks seem to be readily removed from the body reveuling
other minor or kss cleciron capturing constituents with a
longer biological half-lifc. \We cunnot yet be certain that all
these peaks are chilorinated biphenyls present in the original
mixture; some may be metabolites. Peaks with a highur reten-
tion time are relatively enhanced over the experimental period.
The patterns obiained after feeding quail *Aroclor 1242° have
the szme geaeral features but *Aroclor 1254 feeding produces
Jess aberration from the stundard,

The conclusion that the less chlorinated isomers are more
readily metabolized is ulso supported by two mialyzes on i
high resolution capillary columa. A standand *Aroclor 1247
cxhibited forty-four peaks and a considerabhe proporntion
could be assiyned structures'®. An exteact of fal hom a
pigeon kilicd imunuvdiatety after withdrawn) of dicssed food
exhibited twenty nine pwaks.  Most of the fifteen peaks of
Jowest retention time {mzinly dichloro and trichloro nomers)
were absenl froun the exigict.  Peaks of Tonger retention time
(mainly tetrachlore or  higher chiorinated  isomwrs) were
present in the pigcon mnd many were selutively cnianced.
These results agree with provious work involving quail'! and
rats'’

T he hepatic mictosomal sysiems cosprmsible for mctabolizing
forcign compounds are sensitive to induction by chiorinated
hydrocarbons.  TYhe signiticance of induction is pot  yet
understood hut it can be used as an indicator of the bioloical
activity of & contpound.  foacreases in microsomal protein uwnd
cytochrome Puyg ore contral to nncrosomal induction and we
husve mcisured these o indicate the iaterference by PCB
residics in the normal physiotogy of the bieds (Tables 2 and 1),

Cigeon hoer werhis rennain clevated for at Jeast two maonthy
fottowing withdrawal although hepatic microsomal protwein
returmy 1o noeonal In conteast, Gytovhrome 14, ol are
statl at 1 o otanes the control ovel 6 months after sebaening
te nornud et when POH Kceols are approvim dely 2 ppm.
st contposncd mnnly of hcher chonmated somers, ssetestug
that carreen v Jow Javgds <1 ppon) of these isem ey e
upnhicant clevanen of e eosomat enzyines, Quait ted oither
*ACtae 1200 o Y how simiabar sncreases whohe are fae
Larrer thon il e obroncd from s experioants ns olvns
PO aad DL A coddor B254 produces consideeat Iy mote

NATUNE VOt 7238 MANCH ) 197Z
Yobio 2 Mean 10 Weaghta Aicronciell Pty Lot 7 0 L biamae
Poie Loveln and luvdur boveins for Prpeuns Ind Al 1212 a1

BO0O prm (00 JU Layd pivd Kilied at O 20 46 and 108 11 .y ulrer the
Wthdrawal of Useascd Food

Mean Inur - Mwrosomal Cytenhirone Vool hiner
Duys to0 wengid protin . Poonnml g ¢ 1 adues
death O mp g " hver Inve ¢
Control 697:013° 13104507 240+0 28 0
1] 1075109 933+ )80 135474 1.70 f5 0} §
R BIK 40,61 172 161 1100+ 1 46 W
% 974709 13470172 T148408) Ve
168 6CNWLO4S 1XBiIsl 0 AT):D8Y (38 SRV I
* All Rgurens are mean of si< birds tre
Yable 3 Maean L ivir Werighis, Microsomal »iolun Lovals U, 1 Liamre
Pio Lovelns and Nasidip Lovels for Quail led Arorlor 1232 - .1 Aroucios

V264" a1 250 ppm for 20 Days balure Dearl.

Monn dhver  Microsomid Cyte-hrome |0 by

Compound werahil pratemn 00 noad ooty
fed () mgg ' liser ! bvar P pm
Controt IR0 22 25054227 5470061 0
CArochor 14T 4521037 3162020 DTl dRY 110 S
*Arovior 1234° 3.084 0.2 42873142 422U$IM 451479

* Ali figures aro nwan of slx birds 3.0

inmduciion than ‘1242, supporting the suggestion above that
the more highly chlorinnted biphenyls are the mant potent
inducers. -

In spite of analytical and interpretive diMculr s we can
conclude that pizeons and quail metabolize poiy hionnated
biphenyls at a rate generally deperdent on the arount of
chiorine in the moleculs.  Futther work in our lsburatory
sugpeits that some lower chlonasted romers are netabolized
extremely rapidly.  This coutd account for the almos) universal
finding of nesidues of *Aroclor 12547 in spite of the majur
production of "1242°. But bivlogica) activity dep.rds on the
highly thlorinated somers, which nuay ueed 1o Lo tahen intoe
acvount.

We thank Momanto Chemdicals Lad for “Aroctan” mintures
and high resolution gas-liquid chromatogphy

S Nuney
P.J Dusvas

Pest Infection Conteol Laboratary,
Minstry of Agrivaltsue,
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