
competitive; aminobutyrate aminotrans- 
ferase is concentrated along the brain 
blood vessels (4). The simultaneous ad- 
ministration of GABA and AOAA 
could mean that less AOAA is re- 
acting with GABA-T than when AOAA 
is administered alone. In essence, we 
believe that there is some interaction 
between peripherally administered 
AOAA and GABA, but probably it is 
not due to alterations in the blood- 
brain barrier to GABA. 
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pointed to disparity in average longev- 
ity of individuals of the two popula- 
tions. In particular, marking techniques 
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showed a sharp reduction in the 
chance of recapturing H. binoei, but 
not G. variegata, about 20 months af- 
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ter the first large batch of lizards was 
marked. Estimates of recruitment of 
juveniles to the adult stage-consider- 
ably greater for H. binoei than for 
G. variegata-also suggested that in- 
dividuals of the latter species lived 
longer. 

Unable to find a method of deter- 
mining the ages of living individuals af- 
ter they had matured to maximum 
size, we explored the alternative of 
aging the "population" directly. This 
approach required some ecological 
event that marked permanently the in- 
dividuals affected by it and that had 
a finite probability of occurrence per 
unit of time. It could then be argued 
that the proportion of individuals in 
a population that were unaffected by 
the event would be related to the rate 
at which the event occurred and the 
average age of the individuals ob- 
served. If in a population the rate of 
occurrence was approximately constant 
and known, the average age of indi- 
viduals could be estimated. 

The tail is lost quite frequently by 
the process of autotomy by such lizards 
as Lacertidae, Scincidae, and Gekkoni- 
dae; in many species the regrown por- 
tion of the tail is readily differentiated 
from the original by scale differences. 
Autotomy results from intraspecific and 
interspecific interactions [for example, 
combat associated with territorial be- 
havior, and evasion of predators (1)], 
and it seemed possible that in a well- 
established population the probability 
of occurrence of such interactions 
would tend to have a steady average 
value per unit of time. Seasonal differ- 
ences in the probabilities, especially in 
species that hibernate, require that any 
average value be estimated over a pe- 
riod of at least a year. 

Geckos and other lizards that readily 
shed tails can lose and replace them 
many times. Each individual fracture 
[which occurs at a predetermined plane 
of weakness across a vertebra (2)] is 
proximal to the previous one. The num- 
ber of times the tail can be autot- 
omized is limited, but in practice it can 
be great. The past history of a re- 
grown tail cannot be ascertained by ex- 
amination because, once loss has oc- 
curred, one cannot say with certainty 
whether it was lost once or more times. 
Consequently, information on the rate 
of loss of tails can be obtained only 
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the average age of individuals of 
Heteronota binoei and Gehyra variega- 
ta was investigated. Collation of obser- 
vations made on the tail of each in- 
dividual on first capture showed the 
proportions with original tails caught 
in 1963-64 and 1964-65. The two 
species proved to be similar (Table 1). 
The comparable decline in tail per- 
sistence in the 2nd year may be re- 
lated to the fact that, for reasons later 
outlined, only animals first captured as 
adults were used in the calculations. 
Efficiency of capture was high for 
lizards of all ages, so that little re- 
cruitment to the adult population of 
other than marked hatchlings could oc- 
cur. In such circumstances the samples 
of adults used in the 2nd year should 
be approximately 1 year older than 
in the first. 

Little difference between the propor- 
tions of original tails in the two sexes 
was recorded, the percentages being: 
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Table 1. Tails of adult geckos at first capture 
(at Pilliga, N.S.W.). Percentages appear in 
parentheses. 

Adults Original 
Period captured tails 

(No.) (No.) 

Gehyra variegata 
1963-64 282 92 (32.6) 
1964-65 101 26 (25.8) 

Heteronota binoei 
1963-64 131 55 (42.0) 
1964-65 54 15 (27.8) 
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Gehyra, males 28 percent, females 32 
percent; Heteronota, ma,les 38 percent, 
females 43 percent. The slightly great- 
er loss of tails by males of both spe- 
cies probably reflects territorial inter- 
actions (3). 

Five hundred and ninety six Gehyra 
adults were recaptured as late as 23 
months after first capture; 241 Hetero- 
nota adults, as late as 21 months. By 
referring each first capture to zero time 
we could record the proportion of in- 
dividuals in subsequent monthly assem- 
blages of recaptures that had the same 
tails as when they were first capitured 
(Table 2). 

Graphs of this proportion (on a log 
scale), against time from first capture, 
showed the reality of an average rate 
of autotomy (Figs. 1 and 2). Since the 
numbers of recaptures after long pe- 

Table 2. Numbers of adults that on subse- 
quent recapture had the same tail (original 
or other) as at first capture. 

After G. variegata (No.) H. binoei (No.) 
first 

capture Recap- Same Recap- Same 
(mo) tured tails tured tails 

1 72 71 48 48 
2 57 56 20 20 
3 48 44 13 13 
4 40 39 19 15 
5 34 32 17 13 
6 26 21 20 18 
7 33 28 22 18 
8 33 27 21 17 
9 27 24 10 8 

10 29 25 10 8 
11 36 26 12 9 
12 28 25 10 6 
13 17 14 10 5 
14 17 12 9 4 
15 21 14 
16 22 16 
17 12 9 14' 5* 
18 12 9 
19 8 6 
20 8 5 
21 8 4 
22 5 2 
23 3 2 

* 15-20 months combined 
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riods were fewer than those after short 
periods, it was necess,ary to weight the 
proportions of unchanged tails observed 
in each monthly cohort according to 
the total number of animals recap- 
tured. 

Because adult individuals were first 
captured at all seasons of the year, 
the seasonal variation in rate of tail 
loss was randomized with respect to 
time; juveniles were excepted, being 
more liable to first capture during the 
summer. At this time the probabilities 
of tail loss and of predation were at 
their highest, and about 6 months later 
they were lowest; for this reason the 
juvenile data (open circles) were not 
randomized with respect to season and 
could not be used in the calculations. 
Weighted regression coefficients, calcu- 
lated for the adult data only, were 
used to estimate an approximate value 
for the yearly survival of tails. (A 
more precise solution seems possible.) 

Assuming exponential rates of tail 
loss, we calculated as follows (approxi- 
mate fiducial limits at the 5-percent 
level are given in parentheses): 

Gehyra variegata: From Fig. 1, the 
estimated probability of tail survival per 
year: p = .774 (.933, .642). From 
Table 1, the probability of a gecko 
having an original tail in 1963-64 
(for adult lizards of average age T 
years): P = .326. Assuming a con- 
stant rate of tail survival (p) per year, 
we can derive the average age of 
adults from (p)T = P; therefore T = 
4.38 years (15.75, 2.53). Survival in 
1964-65 of original tails in adult 
lizards of average age (T + 1) years: 
P - .258. Similarly then the average 
age T + 1 = 5.30 years (19.10, 3.06). 

Heteronota binoei: From Fig. 2, the 
estimated prob,ability of tail survival per 
year: Pi = .631 (.772, .516). The 
probability of original-tail survival re- 
corded during 1963-64 for adult 
lizards of average age T years was 
P1 = .420. Again assuming a constant 
rate of tail survival (pl) per year, 
we found the average age of adults 
to be T = 1.88 years (3.32, 1.31). 
From Table 1, the probability of origi- 
nal-tail survival in 1964-65 for adult 
lizards of average age (T + 1) years: 
P1 = .278. Similarly then the average 
age T + 1 = 2.79 years (4.91, 1.94). 

For these calculations of the average 
age of adults we assumed that the rate 
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on longevity available from other 
sources (4), and the difference be- 
tween the calculated mean ages of the 
same individuals in successive years 
closely approximates 1 year. 

Such use of tail-loss data for other 
species of lizards may be worth con- 
sideration, and extensions of the meth- 
od to other groups of animals, using 
other types of events, may well be pos- 
sible. 
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Thyroglobulin: Evidence for 

Crystallization and Association 

Abstract. Crystals of thyroglobulin 
have been obtained from ammonium 
sulfate solutions and have been exam- 
ined by electron microscopy as shad- 
owed carbon replicas. Unit size in the 
crystal is 228 + 9 angstroms, which 
corresponds to a molecular weight of 
5,300,000. Data are in accord with the 
possibility that this unit represents a 
polymer of thyroglobulin. 

Crystalline preparations have been 
obtained of thyroglobulin, the major pro- 
tein found in aqueous extracts of thy- 
roid tissue. The protein has been studied 
extensively and is known to have a 
molecular weight of 660,000 and a fric- 
tional ratio of 1.5 (1). It is easily dis- 
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Table 1. Sedimentation pattern of thyro- 
globulin at high concentrations of salt. Cen- 
trifugation of 2.5 percent thyroglobulin was 
at 20?C in 1.5M (NH4)2SO4 and 0.015M 
histidine at pH 7.0 Sedimentation rates are 
uncorrected; the component sedimenting at 
8.1S actually has an s2o, w of 19. 

Sedimentation Fraction in peak rate (S) 

8.1 0.36 
10.0 .28 
12.6 .25 
Faster* .11 

* The boundary of this component is too broad 
to permit calculation of a rate but is faster than 
that of the other components and separable from 
them. 
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