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ABSTRACT

A study of  growth of  the shel l  and i ts scutes was conducted on 121 Platemys plsr . t 'cephala (Testudines: Chel idae).
Srraight- l ine carapace length,  width and height increase at  approximately the same rate as the straight- l ine piastron
length.  and are highly correlated to plastron length.  Simi lar  t rends were noted for increases in br idge length and the
width of  both the anter ior  and poster ior  p laslral  lobes in relat ion to plastron length.  Unequal  gro\À,th rates occur in
the vertebral  scutes which may be correlated with development of  carapacial  curvature.  The femoral  scute grows
faster than the other s ix plastral  scutes.  Development of  the middorsal  f t roove. plastral  concavi ty in males.  and loss
of the juveni le scute rugosi t ies are also discussed.



CW

I' f  I l i - l  I  l l  t \4()Jt l ) l  l ( )Nl l : - l '1.1. \ l , /

APW

l  r r :  I  Slrc l l  e l l r t : rctcr i \ t ic \  scl(c lu( i  lot  t t tcrnurcn)ct)1.  scc

tr ' \ l  l ( ) r  cr I l : r r r : r t io l r  o l  l rbbrt ' r  i r r t ron. , .  (  l lnr l l i rcù l rcrglr t  1(  l I1

l \  n() l  \ l l ( ) \ \ r r .  btr l  r r l r , .  ntcrrsIrrer l  l rot |  l l tc  r l r r Is l r l  s t t t l l rcc t r i

l l t re lu;rplrr 'c  l ( l l l )c\(r ) l r : r l r t t f l r r icr) t  l l ) r ' l ) l i rs l t { ) t t i r t l l } r lù\r ' l

t , l  t l t r  sc; t t i l  \ r ' l ) i r r : r t ln!  \ ' r ' r t ( l ) l : r l  \c l l l ( \  ] : r t t t l  ] .  I )Lt t t t l t t :

r rL l ; r l r l t t l  l r ( )n]  l ) r r tc l lut l  l r r r r j  l  Icbl l : r r r  (  I ( l l i - l t

M l l l  I  lOl  )S

Orrc l r rurr f  rccl  ancl  lwcrr( \ , - ( )nc prcscrvcd I) lot< ' r t t t , . r '
p lot .vcaphal t l  wcrc cxaminc( l  (F-rnst .  l9t i4) .  Eaclr
spccimcn \ \ ' l rs scxed. an( l  str l ight- l inc mcasurcments
\ \ ,crc takcr l  ra ' i th c l ia l  cal ipcrs (accuratc to 0.  lnrnr)  of
thc qrcatcst  carapacc lcngth (CL).  carapacc width
(C\\ '1.  ancl  carapacc hcight (CH) at  the levcl  of  the
seanr bctu ccn \ ,er tcbrals 2 and 3.  thc greatest  p lastron
lcngth (PL).  greatcst  width of ' the anrcr ior  p lastral  lobe
(APW). qreatcst  wi<i th of  thc postcr ior  p lastral  Iobe
(PPW). sreatest  br idge lcngth (BL).  

-qreatest  
width and

lcngth of 'a l l  f ivc vertebral  scutes.  and the medial  seam
Iength (as medial  length of  the intergular scute) of  a l l
p lastral  scutes (Fig.  l ) .  Scute and bone designat ions
used are those of  Zanger l  (1969).

Al l  data were entered into a computer.  and
stat ist ical  tests and procedures.  including regression
analvsis and correlat ion were performed usin-e the
Minitab computer package (Ryan. et al. 1982). All
variables were tested and found to be normall-v
distr ibuted. Regression equat ions were calculated for
best- f i t  using the method of  least  squares.  In al l
re lat ionships plastron Iength (PL) was used as the
independent var iable due to i ts relat ivelv straight
growth,  as a straight- l ine carapace measurement
includes much hidden growth masked in i ts 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 logar i thms (Lagler and Applegate,  1943;
Graham. 191 l :  Meek, l98l) .  but  not in others
(Mosimann. 1956: Broq,n.  l97l :  Hulse.  1976: Rouaul t
and Blanc, 1978).  According to Bai ley (1959).  i f  the
relat ionship is a straight l ine and not curved. the use of
logar i thms is not necessarv.  Regional  p lots of  our data
clear ly showed their  re lat ionships to be l inear.  and so
logar i thmic conversions were not used.

RESULTS AND DISCUSSION

Fig.  2 i l lustrates the relat ionships of  growth in
carapace length.  u ' idth and height to plastron length.
Pearson's corrc lat ion coeff ic ients (r)  for  the three
'" 'ar iables shou thier cr()u ' th to be highlv correlated
with Icngthcninr of  the plastron (P(0.00 l ) .  As
cxpected. thc carapace had the ereatest  re lat ive rate of '
t rou' th.  as i t  lcngt l rened al  a lmost the same rate as thc
plastron. l ' latcnr.t ' .t plar.r 'ccphala has a flattcned
carapacc. an<l  th is is rnclrcated bv thc s l ight l r  l t reater '
grou,th ratc in u ic l th t l ran in he ight .  No signi f icant
sexrral  d i l lcruncc in shel l  lcngths ()ccurs In
l 'p lut t rJthula 1[ : rnst .  l9E4). : rncl  erou' th in shcl l
proport tons is i l l rnost  c()nsl tnt .  a l thotrgh ovcrul l
g l ( ) \ \ ' t l r  s lou's rv i t l r  u l lc .  l rs i l  c locs in othcr tur t lcs.  TIrc
snr l r l lcst  luvcrtr lc cr l rnr inud u'us 46.4mnr in canrpace
lcngth.  u l r i l t  thc l i r r r tcst  i rc lu l t  nrc:rsurct l  r t 'us l ( r l i .  lnrnt .
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Fi-e. 2 Relationships of carapace length (CL). carapace
u, idth (CW). and carapace height (CH) to plastron length
(PL) in Plarem.t'.ç plat.v'cephala. N = l2l.

Shells of Platem.t's plarvcephala exhibit a well-
developed middorsal  groove in adul ts extending from
the poster ior  port ion of the f i rst  vertebral  scute to the
anter ior  port ion of  the f i f th vertebral  scute.  However.
th is groove is poor l .v developed in hatchl ings.  As the
carapace lengthens. increases in height are greatest  in a
pair  of  longt i tudinal  keels that  l ie along the dorsal
port ions of  the pleural  scutes and lateral  port ions of
each vertebral  scute and the under lv ins costal  bones.

1'hc nr ic lport ion of '  thc f  ivc vcrtcbnr l  scutcs ( locs 11() t
incrcasc in l rc ight  at  as fast  I  ratc as c lo (hcsc kcels.
resul t ing in thc lowcr midclorsal  eroovc. Plotanr) , .y
plot . t 'ccphala usual lv lacks ncrrral  boncs. and middorsal
growth is achieved bv incrcases in width of  thc
undcr lv ing costal  bones which mect at  thc carapacial
midl ine.

The vertebral  scutes incrcasc in length at  d i f ferent
rates (Table l ) .  Al l  f ive had a greater width to length
rat io in hatchl ings.  The f i rst  remains broader than long
throughout the l ife of Platcm.t'.ç plat.vcephalo. but the
width to length rat io seems to increase with age.
Vertebrals two to four show a steadv growth in length
as opposed to width;  the th i rd evenrual lv becomes
more long than i t  is  wide (width/ length (1.00).  This
also occurred in the fourth vertebral  o{  17 (25.4 per
cent) of 67 P. plat.rcephala over l20mm carapace
length.  Vertebral  f ive showed the most var iat ion in
proport ional  growth:  whi le that  of  most speclmens
remained broader than long. 12 (11 .9 per cent)  of  67
turt les over l20mm had this vertebral  longer than
broad. As in other species of  tur t les.  the carapace of
th is chel id becomes sl ight lv depressed both anter ior lv
and poster ior ly wi th age and some carapacial  growth is
masked in the development of  th is curvature.
Vertebrals two to four.  and especial ly three, cover that
area of  the carapace not great ly involved in th is
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
direct ly involved in the curvature.  I t  is  interest ing that
the thi rd vertebral  should lengthen faster than the
other four.  s ince most theor ies on scute growth are
based on the premise that al l  scutes grow at  equal  rates
and retain the hatchl ing proport ional i ty throughout
l i fe (Sergeev. 1937).  Obviously.  th is is not always true.
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Fig.  3 Relat ionships of  the u, idth of  the anter ior  p lastral
lobe (APW). width of  the poster ior  p lastral  lobe (PPW). and
br idge length (BLt to plastron length (PL) in Platenys
platycephala. N : l2l.

Fig.  3 i l lustrates the relat ionships of  growth in
length of  the br idge. and growth in width of  the
anter ior  and poster ior  p lastral  lobes in comparison to
piastron length.  Growth in these three var iables was
highlv correlated (p<0.001) wi th plastron length.  and
al l  three qre\r '  at  approximatel l , the same rate as did the

Y:0.12X + 2.05
r = 0.92

TABLE 2: Relat ionship between plastron length and plastral
scutes in Plarent.t 's plat.t,cephala. IGL = intergular lengthl
CL = sular length:  HL = humeral  len-eth;  PECT = pectoral
length;  ABD = abdominal  length;  FEM = femoral  length:
ANL = anal length. Correlation coefficients are all
significant (p(0.000 I ).

p lastron. This is especial ly t rue of  the increases in
width of  the two plastral  lobes, which had aimost
rdentical growth rates. In juveniie P. plarycephala, the
poster ior  p lastral  lobe is usual ly s l ight ly narrower than
the anter ior  lobe. and this relat ionship remains near ly
constant with plastron growth. As in some other
species of  tur t les.  the anter ior  p lastral  lobe becomes
slightl l, recurved with age in P. platl,cephala. This
upturning is f irst noticeable in both sexes at about
I  l5mm plastron length.  Pr i tchard and Trebbau (  1984)
reported that male P. platt 'cephala also have a slight
but consistent difference in the shape of the posterior
project ions of  the anal  scutes.  which curve dorsal  in
adul t  females.
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Aclr t l t  nrrr lc I ' .  p lot . r 'ccphalc l tavc cot lc i tvc pl l tstrol ls.
brr t  ar l r r l t  l 'crnulcs rct i t in t l te l l l r t . iuvcrr i lc  p lastron. Thc
nralc concavi t -y is l ' i rst  not iccublc i t t  about l l4nrr l
p lustron lcngth.  ancl  th is probablv incl icatcs t l rat  nralc
maturat i ( )n occurs at  a plastr()n lcngt l t  of '  I  lG l20nlm.

Tablcs 2-3 shou'  thc changcs in lcngth of  t l te seven
plastral  scutcs wi th increasinr plastron lcngth.  Al l
increused at  a rc lat ivcl l 's tcadv ratc in comparison u i th
plastron growth.  but t l re I 'cnroral  scute grew at  a faster
rate than the other s i r .  This can bcst  bc seen b1'
comparing i ts length in an1- s ize c lass u, i th those of  the
abdominal  and intergular scutes.  In the smal ler
juveni le s ize c lasses. both the abdominal  and intergular
u,ere longer than the femoral .  but  the femoral  became
longer than the abdominal  in the l0G I09mm size c lass.
and i t  f inal l1 '  passed the intergular in the l3Gl39mm
size class.  Perhaps this relat ive lengthening ol  the
femoral  has some reproduct ive s igni f icance.
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