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McHenry's (1) discriminant analysis 
of the large robust Australopithecus 
humerus, KNM-ER 739, from strata 
east of Lake Rudolph, Kenya (2), 
demonstrated that it is morphologically 
and, presumably, functionally distinct 
from the humeri of extant large homi- 
noids. He concluded that his results 
could not determine whether this early 
hominid used its forelimbs for both 
manipulation and locomotion or just 
for manipulation. I suggest that his 
data do contribute a possible solution 
to this problem. 

I have estimated the values for each 
hominoid taxon on the first discrimi- 
nant function of McHenry's study from 
his figure 1 (1). Among extant homi- 
noids which use their forelimbs in 

locomotion, these values are signifi- 
cantly correlated with body weight 
(r = -.95, P < .01). The regression 
equation for body weight (W) in this 

group is W = 305 - 25F1, where body 
weight is in pounds and F1 is the value 
of the first discriminant function. In a 

plot of F1 against W (Fig. 1), Homo 
sapiens lies well away from the other 
extant hominoids. The body weight of 
Homo estimated from the first dis- 
criminant function is less than one- 
fourth the known body weight for this 

species; man has a humerus which is 
smaller than would be expected for a 
hominoid of his body size. This is 
probably related to the fact that man's 
forelimbs are not used in locomotion. 

Body weights for the robust Aus- 
tralopithecus have been estimated at 
between 135 and 200 pounds (~ 60 to 
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Fig. 1. Plot of McHenry's (1) first dis- 
criminant function against body weight; 
(closed circles) extant hominoids which 
use their forelimbs in locomotion; (open 
circle) Homo sapiens; (triangle) fossil 
Australopithecus humerus KNM-ER 739. 
The regression line was calculated for 
hominoids which use their forelimbs dur- 
ing locomotion. 
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90 kg). A body weight of 143 pounds 
(65 kg) would be assigned to KNM-ER 
739 from the regression equation for 
hominoids which use their forelimbs in 
locomotion. Therefore, the humerus of 
robust Australopithecus was of a size 
to be expected if it was used for loco- 
motion, unless the estimates of body 
weight are grossly incorrect (3). 

If the forelimbs of Homo sapiens 
are smaller because they are not used 
in locomotion, the absence of a similar 
reduction in the forelimbs of robust 
Australopithecus implies that these ani- 
mals were using their forelimbs in 
some form of locomotion. The possi- 
bility should be considered that robust 
Australopithecus species were faculta- 
tive rather than habitual bipeds. 
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Posture and Locomotion (Univ. of Chicago 
Press, Chicago, 1972). 
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and criticisms, and C. and T.K. for inspiration. 
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Kay's point is well taken and he 
could be entirely correct in suggesting 
that the robust Australopithecus used 
its forelimbs in some form of locomo- 
tion. However, his argument depends 
on the estimated body weight of the 
robust Australopithecus, which he 
gives as between 135 and 200 pounds. 
These estimates are based primarily on 
the South African robust forms which 
are smaller than the hyper-robust ho- 
minids of East Africa. The individual 
represented by the KNM-ER 739 
humerus might have weighed much 
more than Kay's prediction of 143 
pounds. Certainly, some of the fossil 
femurs from the East Rudolf site indi- 
cate that a very large bodied hominid 
was present. If the body weight of the 
KNM-ER 739 individual was 225 to 
250 pounds (102 to 113 kg), the hu- 
merus would bear the same relationship 
to Kay's regression line as does Homo 
sapiens. 
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The topic of discussion between 
Katzen and Vlahakes (1) and Cua- 
trecasas (2) on Cuatrecasas's experi- 
ments (3) on the biological activity of 
insulin coupled covalently to agarose 
is of far-reaching importance. Prior to 
1968 there was a large amount of evi- 
dence, albeit indirect, indicating that 
most polypeptide hormones, including 
insulin, stimulated target cells by inter- 
acting with receptors on the cell sur- 
face. In 1968 Schimmer et al. (4) re- 
ported that the polypeptide hormone 
ACTH covalently linked to large cellu- 
lose particles stimulated adrenal cells, 
and this activity was unaccounted for 
by solubilization of ACTH. In 1969, in 
a similar but more extensive study, 
Cuatrecasas reported that insulin 
covalently linked to agarose (Sepharose) 
particles was almost as potent as native 
insulin (3). These data have been cited 
as a major direct experimental support 
to widely held notions that polypeptide 
hormones act through surface receptors. 
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In his experiments Cuatrecasas in- 
cubated isolated fat cells with insulin 
coupled to agarose beads and found 
that the immobilized insulin was nearly 
as potent as native insulin. Katzen and 
Vlahakes agreed with Cuatrecasas that 
insulin most likely acts at the cell mem- 
brane and that insulin coupled to aga- 
rose may be biologically active, but 
they felt that the studies by Cuatrecasas 
needed clarification. In particular, 
Katzen and Vlahakes recalculated 
Cuatrecasas's published data and con- 
cluded that in several key experiments 
there was less than one insulin-agarose 
bead per incubation flask. This con- 
clusion was based on the fact that 
Cuatrecasas used insulin-agarose prep- 
arations containing 171, 320, and 360 
j/g of insulin per milliliter of agarose 
(3) and that 1 ml of agarose has about 
5 X 105 beads per milliliter (1). They 
stated that one was "faced with a di- 
lemma of explaining how it would be 
operationally possible to dilute a sus- 
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