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ABSTRA

We statistically extracted size (= age) classes from Coelophysis bauri metrics. Using
these size classes, we generated a hypothetical growth curve for C. bauri based on
femur lengths (N=56). This curve is similar in shape to that of some birds (e.g. Gallus
gallus) with the differences largely in time scale, and also to previously reported
histologically derived growth data for C. kayentakatae. Age and mass distributions
were then calculated based on the number of individuals in each age class and on
femur dimensions. Hypothetically, Coelophysis’ growth rate was very high for the first
year. Sexual dimorphism apparently onset between years one and two. After one year
growth slowed in the gracile morph while the robust morph is first apparent and grew
aggressively for another year; slow growth then continued in both morphs. Robust and
gracile morphs probably represent males and females respectively based on their
sexual dimorphism index (SDI = robust size / gracile size = 1.34). Both age and mass
distributions are of hyperbolic form. Very small ~ one-year-olds weighing ~2 kg and
~1.4 m long comprise 40 % of the population, ~11 % are adults weighing ~14 kg and
~2.7 m long, ~2 % reach 25 kg and 3.1 m length.

Our allometry study, based on the 15 suitably complete specimens, agrees with
previous studies showing that orbits and hind limbs show negative allometry while
skull and neck lengths are positive. Allometric growth constants (this study) relative to
total length are: skull length, 1.62; cervical series, 1.31; sacrum, 1.26; caudal series,
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Coelophysis bauri femur length component distributions
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Probability plot showing the overall
distribution of femur lengths (open
circles) and the resolved component
modes of the overall distribution (curve
fit lines). These are the size (= age)
classes (Harding, 1949). Curve fit
equations show the mean value and
standard deviation of each size class.
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0.78; forelimb inc. hand, 1.3; hand, 1.52; hindlimb inc. foot, 0.92; foot, 0.91. Relative to Fypothetical | Mean femar Standard Coe. of variation
skull length: orbit diameter, 0.28; height at quadrate, 0.22; height at prefrontal, 0.32. Yer forgth (mm) | deviaton (mm) || Vo xvpenioo 09
. . 1 126.7 8.4 6.6
The cervical series shows complex allometry (log-transformed data are better fit by a 2 6 > w0
polynomial than linear regression); growth rate being high in juveniles and progres- 3 189.4 39 21
sively lower in adults. Thus, relative to adult proportions, juveniles had very short, high : 26 43 22
faces with large orbits, very short necks, short torsos, long tails, short arms, very small 6 233 17 07
hands, long legs and large feet. ’ 240 - -
LLOMETRY (RELATIVE GROWTH) —
Element A ic
lengths Constant .
C. bauri femur allometry
X CAUDALS ON DORSAL SERIES LENGTH 4
Coelophysis bauri whole body allometry © LEG + FOOT skull ) -
cervical series 1.34
A DORSALS 3.8 =1.2559¢-3.1118 U
7.5 7 O CERVICALS sacrum 1.06 v 09194
caudal series 0.75 §
© ARM + HAND forelimb inc hand 1.18 3.6
7.0 © sKULL humerus 1.2
CAUDALS = FEMUR radius 1.05 34 i
X SACRALS hand (dig 3) 1.26 -
hindlimb'inc foot 0.88 € 3.2
femur 0.8 €
= tibia inc ast-cal 0.89 3
= foot (dig 3) 0.54 £
o 28
@ ON SKULL LENGTH y=1.0941x-2.9374
< skull shape factors: 26 o R=06901
- orbit diameter 0.28
skull height at: 2.4
quadrate 022 B AVERAGE MIDSHAFT DIAMETER
DHEAD WiDTH
prefrontal 0.32 2.2 O LESSER TROCHANTER WIDTH
ON TOTAL LENGTH 2
skull 1.62 45 5 5.5
QZ'F"S';;'S 1?] In femur length in mm
72 73 74 75 76 77 78 79 80 81 sacrum 1.26 ) : !
caudals 0.78 Detailed femur allometry. Midshaft diameter allometric
In total length arm+hand 13 constant is ~1.5. This constant shows that femur strength
humerus 1.27 increased in direct proportion to stress (McGowan, 1999)
Whole body allometry based on the 15 most complete specimens comprising a growth Ladizs;i' s }(5)2 and is only seen among cursorial ungulates in modern
series. (Only 2 caudal series were complete; all others extrapolated from these.) |ean+f00'§ 092 biology (in almost all others the allometric constant is ~1).
fe%n o 09 More evidence that Coelophysis was cursorial!
tibia+a-c 0.95
foot dig3 0.91
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for comparison.

into a hypothetical growth curve (upper). The uppermost 1
data points are more difficult to resolve and confidence is 1
lower in these because of sample size. Histological data

from Coelophysis kayentakatae (Chinsamy, 1994) are shown

Sexual dimorphism in limb bone relations?

Long and short skull and neck

morphs of Coelophysis bauri A plot of femur length versus tibia length after

Gay (2005) appears to show dimorphism.

DATA FROM GAY, 2005
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showed that they are distinct at the 99% confidence level.
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But increased sample size demonstrates that the

Dorsal Series length (mm) distribution is clearly continuous—no dimorphism

Dimorphism, as observed by Colbert (1989), is present in s present
1 the cervical series and skull lengths. Although the two skull This Stupy
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Femur head width vs.
lesser trochanter width
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y=14129 + 4.4439 Femur length (mm)
R?=0.8695

Colbert (1989, 1990) observed

1 dimorphism in the forelimbs of C. bauri.
We do not observe such dimorphism
using statistical methods, but it may be
due to an inadequate sample size.

Femur head width (mm)

Lesser trochanter width (mm)

A plot of lesser trochanter width versus femur head
width does not show the dimorphism seen in Coelophysis
rhodesiensis by Raath (1977, 1990)
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Coelophysis bauri survivorship Coelophysis bauri size (mass) structure
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Femur length (mm) Mass distribution in terms of percent of population (N =37). The
percent of population as a function of mass decreases exponentially.
Coelophysis survivorship based on femur length. Mass was calculated after Christiansen and Farina (2004).
Coelophysis bauri age distribution
o
% We produced an age distribution by plotting
= . Py .
5 the number of individuals in each age class.
s The hyperbolic shape (Type IIl of Deevey,
5
K 1947) indicates high juvenile mortality.
5
z However, if adulthood (2-3 years/10-15 kg) is
reached, there is reasonable expectation of
. long life. (N =56)
= _
1 2 3 4 5 6
Age (~ years)
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