
66 C. P. WHEATER 

ACK NOWLEDGEM ENTS 

I would l ike to thank Professor D. M. Guthrie for 
providing faci l ities in the Department of Zoology at 
Manchester, Manchester University Estates Depart­
ment and Mr. and Mrs .  Hamilton for permission to 
collect on their land, Dr. J. H. Kennaugh for 
ident ifying the parasites and Dr. D .  W. Yalden for his 
advice during this study and for reading and 
commenting on the manuscript. 

R E FERENCES 

Cott, H. B.  ( 1 940). Adaptive Colouration of Animals. Methuen, 
London. 

Cox, F .  E .  G .  ( 1 97 1 ). Parasites of British A mphibians. 
.Journal of Biological Education 5, 35- 5 1 .  

HER PETOLOGICAL JOURNAL. Vol. I ,  pp. 66-70 ( 1 986) 

Frazer. J .  F. D. ( 1983) .  Reptiles and A mphibians in Bri1ain. 
Coll ins .  London. 

Lescure. J .  ( 1 964). L'ali mentation du Crapaud Commun. 
Bufo bufo .  Vie et Milieu 1 5, 757-764. 

Mathias, J. H. ( 1 9 7 1 ) .  The Compara1ive Ecologies of t11·0 
species of Amphibia (B. bufo and B. calamita) on 1he 
Ainsdale Sand Dunes Na1ional Nature Reserve. Ph. D .  
Thesis, Manchester. 

Mazure, T. ( 1 966). Prel iminary studies on the composition of 
Amphibians food. Ekologia Polska 1 4, 309�3 I 9. 

Smith,  M.  ( 1 954). The Bri1ish Amphibians and Reptiles. 
Coll ins.  London. 

Tatner, P. ( 1 983). The diet of urban Magpies Pica pica. Ibis 
1 25, 90- 1 07. 

Wheater, C.  P. ( 1984). The Ecology of some surface active 
Coleoptera. M.Sc. Thesis,  Manchester. 

Wheater, C.  P. ( 1985). Size increase in  the Common Toad 
(Bufo bufo) from Cheshire. Herpetological .Journal 1 ,  
20-22 . 

MORPHOMETRY IN THE CHELID TURTLE, PLA TEMYS PLA TYCEPHALA 
CARL H. E RNST* AND JEFFREY E. Lov1c1;1t 

* Department of Biology, George Mason Universily. Fai1fax, Virginia 22030. U. S.A. 

tlnstitu/e of Ecology, University of Georgia. A thens. Georgia 30602 U. S. A .  

(A ccepted 7. 5. 85) 

ABSTRACT 

A study of growth of the shell and its scutes was conducted on 1 2 1  Platemys p/atycephala (Testudines: Chelidae). 
Straight-l ine carapace length, width and height increase at approximately the same rate as the straight-line plastron 
length, and are h ighly correlated to plastron l ength. Similar trentls were noted for increases in bridge length and the 
width of both the anterior and posterior plastral lobes in relation to p lastron length . Unequal growth rates occur in 
the vertebral scutes which may be correlated with development of carapacial curvqti.Ire. The femoral scute grows 
faster than the other six plastral scutes. Development of the middorsal groove, plastral concavity in males. and loss 
of the juvenile scute rugosities are also discussed. 

INTRODUCTION 

The relat ive growth of a part in  relation to the entire 
organism, has been studied in various turtles. These 
studies have compared either changes in the mass or 
weight of the turtle with growth of the shel l ,  or the 
growth of the shel l  scutes or other body parts in 
relation to increases in shell l ength. Cryptodiran 
turtles in  the famil ies · Chelydridae _ (Lagler and 
A pplegate, 1 943; Mosimann and Bider, 1 960), 
K inosternidae (Moismann, 1 956, 1 958;  Hulse,  1 976), 
Emydidae (Mosimann, 1 958; Jol icoeur and M osimann, 

1 960; Graham, 1 97 1 ;  Brown, 1 97 1 ;  Rouault and Blanc, 
1 978; Meek,  1 982), and Testudinidae (Grubb, 1 97 1 ;  
Bourn and Coe, 1 978; Jackson, 1 978, 1 980; H irth and 
Abdel Latif, 1 98 1 ;  Meek, 1 982) have been previously 
studied. Pritch<1r_d, and Trebbau ( 1 984) summarized 
what l itt le grow

.
th data have been published on South 

American pleurodirans, but until now no serious study 
has been reported. We here report the results of such a 
study on the neotropical chelid turtle,  Platemys 
p/atycepha/a. 
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Fig. I Shell characteristics selected for measurement; see 
text for explanation of abbreviations. Carapace height (CH) 
i s  not shown, but was measured from the dorsal surface of 
the carapace to the ventral surface of the plastron at the level 
of  the seam separating vertebral scutes 2 and 3. Drawings 
adapted from Pritchard and Trebbau ( 1 984). 

METHODS 

One hundred and twenty-one preserved Platemys 
platycephala were examined (Ernst, 1 984). Each 
specimen was sexed, and straight-line measurements 
were taken with dial calipers (accurate to 0. I mm) of 
the greatest carapace length (CL), carapace width 
(CW), and carapace height (CH) .at the level of the 
seam between vertebrals 2 and 3, the greatest plastron 
length (PL), greatest width of the anterior plastral lobe 
(APW), greatest width of the posterior plastral lobe 
(PPW), greatest bridge length (BL), greatest width and 
length of all five vertebral scutes, and the medial seam 
length (as medial length of the intergular scute) of al l  
plastral scutes (Fig. I) .  Scute and bone designations 
used are those of Zangerl ( 1 969). 

Al l  data were entered into a computer, and 
statistical tests and procedures, including regression 
analysis and correlation were performed using the 
Minitab computer package (Ryan, et al, 1 982). A l l  
variables were tested and found to  be  normally 
distributed. Regression equations were calculated for 
best-fit using the method of least squares. In al l  
relationships plastron length (PL) was used as the 
independent variable due to i ts  relatively straight 
growth, as a straight-line carapace measurement 
includes much hidden growth masked in its curvature 
(Ernst, 1977). Mosimann ( 1956) has noted that there is 
no independent variable in the turtle's shell, but it is 
assumed, for example, that the lengths of the plastral 
scutes are more dependent upon the length of the 
plastron than the converse. 

Data in several morphometric studies have been first 
converted to logarithms (Lagler and Applegate, 1 943; 
Graham, 1 97 1 ;  Meek, 198 1 ) ,  but not in others 
(Mosimann, 1 956; Brown, 1 97 1 ;  Hulse, 1 976; Rouault 
and Blanc, 1 978). According to Bailey ( 1 959), if the 
relationship is a straight l ine and not curved, the use of 
logarithms is not necessary. Regional plots of our data 
clearly showed their relationships to be linear, and so 
logarithmic conversions were not used. 

RESULTS AND DISCUSSION 

Fig. 2 i l lustrates the relationships of growth in 
carapace length, width and height to plastron length.  
Pearson's correlation coefficients (r)  for the three 
variables show thier growth to be highly correlated 
with lengthening of the plastron (P<0.00 1 ) .  As  
expected, the  carapace had the  greatest relative rate of 
growth, as it lengthened at almost the same rate as the 
plastron. Platemys platycephala has a flattened 
carapace, and this is indicated by the s lightly greater 
growth rate in width than in height. No significant 
sexual difference in shell l engths occurs in  
P. platycephala (Ernst, 1984), and  growth in shel l  
proportions is almost constant, although overall 
growth slows with age, as i t  does in other turtles. The 
smallest juvenile examined was 46.4mm in carapace 
length, while the largest adult measured was 1 68.  l mm.  
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Fig. 2 Relationships of  carapace length (CL), carapace 
width (CW). and carapace height (CH) to plastron length · 
(PL) in Platemys platycephala, N = 1 2 1 .  

Shells of  Platemys platycephala exhibit a . well­
developed middorsal groove in adults extending from 
the posterior portion of the first vertebral scute to the 
anterior portion of the fifth vertebral scute. However, 
this groove is poorly developed in hatchl ings. As the 
carapace lengthens, increases in  height are greatest in a 
pair of longtitudinal keels that l ie along the dorsal 
portions of the pleural scutes and lateral portions of 
each vertebral scute and the underlying costal bones. 

Vertebrals 

One Two 

Carapace Mean 
Length N L w W/L L w W/L 

40 - I 1 2. 0  1 3 .  7 1 . 1 4  8 . 2  1 4. 1 1 .72  

50 - 8 1 4. 8  1 7. 4  1 . 1 8  9 .5  1 8. 2  1 . 9 1  

60 - 20 1 5 . 9  1 9. 3  1 .22 1 0 . 5  20. 1 ' 1 . 84 

70 - 3 1 9. 0  2 1 . 3  1 . 1 5  1 3 . 4  20.0 1 . 49 

80 - 8 19 .8  25.0 1 .25 1 5. 4  23.4 1 .99 

90 - 8 22.3 26.9 1 . 22 1 6. 6  22. 7 1 . 3 7  

1 00 - 2 23.6 30. 7 1 . 3 1  1 7. 9  25.6 1 .43 

1 1 0 - 4 24.4 3 1 . 0  1 .27 1 9. 5  25.5 1 . 3 1  

1 20 - 1 5  27. 1 33. 7 1 . 24 22. 5 27.2 1 . 2 1  

1 30 - 1 3  28.8 35.4 1 . 23 23. 1 27. 1 1 . 1 7  

1 40 - 1 9  30.2 38 .2  1 . 26 25 .3 ' 27. 8 I .  I 0 

1 50 - 1 3  30.6 40. 2  1 . 3 1  29.9 30.6 I. I 0 

1 60 - 7 33.8 43.9 1 . 30 29. 8  30.2 1 . 0  I 

The midportion of the five vertebral scutes does not 
increase in height at as fast a rate as do these keels, 
resulting in  the lower middorsal groove. Platemys 
platycephala usually lacks neural bones. and middorsal 
growth is achieved by increases in width of the 
underlying costal bones which meet at the carapacial 
midline. 

The vertebral scutes increase in length at different 
rates (Table I ) .  Al l  five had a greater width to length 
rat io in hatchlings. The first remains broader than long 
throughout the life of Plaremys platycephala, but the 
width to , length ratio seems to increase with age. 
Vertebrals two to four show a steady growth in length 
as opposed to width; the third eventually becomes 
more long than it is wide (width/length < I .00). This 
also occurred in the fourth vertebral of 1 7  (25.4 per 
cent) of 67 P. platycephala over I 20mm carapace 
length. Vertebral five showed the most variation in 
proportional growth;, while that of most specimens 
remained broader than long, 1 2  ( 1 7. 9 per cent) of 67 
turtles over I 20mm had this vertebral longer than 
broad. As in other species of turtles, the carapace of 
this chelid becomes s l ightly depressed both anteriorly 
and posteriorly with age and some carapacial growth is 
masked in the dev.elopment of this curvature. 
Vertebrals two to four, and especial ly three, cover that 
area of the carapace not greatly involved in this 
progressive curvature, and perhaps their greater 
increases in length versus width reflect this as opposed 
to those of the first and fifth vertebrals which are 
directly involved in the curvature. It is interesting that 
the third vertebral should lengthen faster than the 
other four, s ince most theories on scute growth are 
based on ,the premise that all scutes grow at equal rates 
and retain the hatch l ing proportionality throughout 
l ife (Sergeev, 1 937). Obviously, this is not always true. 

Three Four Five 

L W :• W/L L w W/L L w W/L 

8 .3  1 2. 7, 1 . 53  5 .6  9 .0  1 . 6 1  7 .3  7 .7  1 . 05 

9. 3 1 5.9  1 . 70 .7,.4. , I 0.4 L 4 1  8 .0 8 .5  1 . 06 

1 0. 5  1 7. 2  1 . 64 8 . 7  1 1 . 7  1 . 35 9 .7  9. 8 I .O J  

1 2.4 1 7. 5  1 . 4 1  1 0 . 3  ) 3. 6  1.32 1 1 . 5 1 2. 1 1 .05 

1 5. I 1 9.9 1 . 32  1 3 . 8  1 4.6  1 .05 1 3 . 5  1 6. 3  1 . 20 

1 6.6  20. 2 1 . 22 1 2. 5  1 4.9  1 . 1 9  14 .7  1 7. 3  1 . 1 7  

1 8. 3  2 1 .4 1 . 1 7  1 4. 2  1 5. 8  I .  I I 1 4. 2  1 6.4  I .  15  

22. I 22.5 1 . 02 1 7.4  1 7. 3  0.99 20.0 24. 3 1 . 2 1  

24. 5 24.4 0.99 1 7. 5  1 9. I  1 . 09 2 1 . 1 23. 3  1 . 1 0 

28.0 24.7 0. 88 1 7.4 20. I 1 . 1 5  23.2 24.4 1 . 05 

29.7 25 .3  0. 85 2 1 . 2  2 1 . 1  0.99 30. 1 27. 2 0.90 

30.6 27. 1 0. 88 2 1 . 3 2 1 . 9 1 .02 28 .8  30.2 1 . 05 

29.2 28.5 0.98 23.4 23. 8 1 . 02 33. 1 34. 0 1 . 03 

TA BLE I :  Proportional changes of vertebral scutes in Plaremys platycephala; all measurements in mm.  
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Upon emerging from the egg, the carapacial scutes 
of P. p!atycephala are covered with small rounded 
rugos ities. These start to disappear (possibly due to 
abrasion) at about l OOmm carapace length. but may 
st i l l  be present in 1 20mm individuals ( 2/ 1 2  = 1 6. 7  per 
cent). 
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Fig. 3 Relationships of the width of the anterior plastral 
lobe (A PW), width of the posterior plastral lobe (PPW), and 
bridge length (BL) to plastron length (PL) in Platemys 
platycephala, N = 1 2 1 .  

Fig. 3 i l lustrates the relationships o f  growth in 
length of the bridge, and growth in width of the 
anterior and posterior plastral lobes in comparison to 
plastron length. Growth in  these three variables was 
highly correlated (p<0.00 1 )  with plastron length, and 
al l  three grew at approximately the same rate as did the 

Plastron 
Length N IGL GL 

30 - 8. 1 4. 8 

40 - 5 1 2. 3  6.8 

50 - 1 8  1 3. 7 8. 1 

60 - 8 1 5. 8  9.4 

70 - 8 1 8. l 1 0. 3  

80 - 8 1 9 . 5  1 1 . 6  

90 - 3 20. 5 1 1 . 6  

1 00 - 2 23.4 1 3 . 9  

1 1 0 - 1 2  23.2 1 4. 4  

1 20 - 1 2  24.4 1 5 . 0  

1 3 0 - 27 26. 5 1 5. 2  

1 40 - 1 4  28. 1 1 7. 1  

1 50 - 3 28.4 1 6. 8  

Variable 

IGL 

GL 

H L  

PECT 

ABD 

FEM 

A N L  

Plastron 

Y = 0. 1 4X + 6.34 
r = 0.89 

Y = 0.  I OX + 2. 98 
r = 0. 93 

Y = O. l l X - 0. 57 
r = 0.88 

Y = 0. I I X  - 0. 29 
r = 0.89 

Y = 0.2 1 X  - 1 .46 
r = 0.97 

Y = 0.22X - 3.07 
r = 0.98 

Y = 0. I 2X + 2.05 
r = 0.92 

TABLE 2: Relationship between plastron length and plastral 
scutes in Platemys platycephala. IGL = intergular length; 
G L  = gu lar length; HL = humeral length; PECT = pectoral 
length; ABD = abdominal length; FEM = femoral length; 
ANL = anal length. Correlation coefficients are all 
significant (p<0.000 1 ) .  

plastron. This i s  especially true of the increases in  
width of the two plastral lobes, which had almost 
identical growth rates. In juvenile P. platycephala, the 
posterior plastral lobe is usually sl ightly narrower than 
the anterior lobe, and this relationship remains nearly 
constant with plastron growth. As in some other 
species of turtles, the anterior plastral lobe becomes 
s l ightly recurved with age in P. platycephala. This 
upturning is first noticeable in both sexes at about 
l l 5mm plastron length.  Pritchard and Trebbau ( 1 984) 
reported that male P. platycephala also have a sl ight 
but consistent difference in the shape of the posterior 
projections of the anal scutes, which curve dorsal in 
adult females. 

Mean Length 

H L  PECT ABD FEM ANL 

4.7 3 . 9  7 . 6  6 . 6  3 .4  

4 .7  4.7 9.5 8 .0 6 .9 

5.4 5 .8  1 0. 4  9 . 5  8 . 0  

5 .9 6.6 1 1 . 8  1 0. 7  9 .4 

6 .9 7 .8  1 5. 2  1 3 . 3  1 1 .4  

8 .9  8 .9 1 6. 4  1 5 . 8  1 3. l 
9.8 8 .9 1 7. 9  1 7. 8  1 4. 2  

1 0. 3  1 1 . 3  2 1 . 5 22.5 1 3. 2  

1 1 .0  1 2. 1  2 1 . 6 2 1 . 8  1 6. 7  

1 2. 7  1 4. 3  23 .5  24. 3 1 6. 9  

1 4. 1  1 4. 7  27. 1 27. 6 1 8. 2  

1 5 . 1 1 4. 2  30.4 29.7 1 9. 0  

1 5. 2  1 5. 7  3 3 . 6  30.4 22.2 

TABLE 3: Changes in  length of plastral scutes in  Platemys platycephala; all measurements i n  m m .  
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Adult male P. platycephala have concave plastrons, 
but adult females retain the flat juvenile plastron. The 
male concavity is first noticeable at about l 14mm 
plastron length, and this probably indicates that male 
maturat ion occurs at a plastron length of 1 1 O- l 20mm.  

Tables 2-3 show the  changes in length of  the  seven 
plastral scutes with increasing plastron length. All  
increased at a relatively steady rate in comparison with 
plastron growth, but the femoral scute grew at a faster 
rate than the other s ix .  This can best be seen by 
comparing its length in any size class with those of the 
abdominal and intergular scutes. In the smaller 
juveni le  size classes, both the abdominal and intergular 
were longer than the femoral, but the femoral became 
longer than the abdominal in the I 00- 1 09mm size class, 
and it finally passed the intergular in the I 30- I 39mm 
size class. Perhaps this relative lengthening of the 
femoral has some reproductive significance. 
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