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However, M ahmoud et al. used only the data from 
Cloudsley-Thompson's Table 1 but  this  makes l i t t le 
d i fference between the equations giving 

y = 1 0.osxo.39±0.02 (r = 0 .99, n = 7 )  [2] 

M ahmoud et al. a na lysed t heir data in un its  of cm 
and kg but this makes no d ifference to  the va l u e  of b in 
the equations. Equat ion [ l ] is probably the more 
accurate description of the . rela t ionship since the 
measurement of the j uveni le considerably ex tends the 
range. 

As can be seen , these exponents are significantly 
different from the exponent of 0 .9 1 calculated by 
M a hmoud and his co-workers for the  C!oudsley­
Thompson data ; indeed they are in m uch better 
agreement with the 0 .33  required for geometric 
s imilarity and exponent of 0.34 for four species of 
chelonians given in M eek ( I  982) which implies a 
retention of shape as g rowth p roceeds . I t  would appear 
that Mahmoud e/ al. have commi t ted errors in 
calculat ion,  a t  l east for Cloudsley-Thompson's 
measurements since as can be clearly seen i n  Fig. I ,  an 
exponent  of0.36 is in  good agreement with Cloudsley­
Thompson's data.  Eq uation [ I ]  would therefore 
disagree with the conclusion of M ah moud a nd his 
co-workers that  ' the  exponents for T. sulca1a a re 
higher than the exponents given for other tort oises ' .  
A n  in teresting point concerns the s lope predicted by 
equation [ I ] . This would be in good agreement with the 
s lope of M a h mouds e/ a/'s. data in th eir Fig. 1 (at l ea s t  
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i n  comparison to  the  s lope for group B )  i f t he label l ing 
on their Figure was reversed - that is,  if the horizontal 
a x is was label led as  body mass and the  vertical axis as 
carapace length.  A further e rror i s  the incorrect 
plott ing of variables in Figs. 2a and 2b; s ince the 
variables on which the plots a re based are logarithmic 
(Tables I and 2) the  a rith metic plots in the  Fig's cannot 
give l inear relationships as drawn. 
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A BSTRACT 

Captive mating, nesting and hatching of the 
critica l ly  endangered Kemp's ridley sea turt le ,  
Lepidochelys kempi has been achieved a mong a colony 
maintained at  Cayman Turtle Farm i n  the  Cayman 
Is lands .  The minimum age of sexual maturity was five 
years. Mat ing behaviour and nesting para meters a re 
d iscussed in rela tionship to the  captive green colony of 
t he Farm.  

I NTRODUCTION 

The single known aggregate nesting population of 
the endangered Kemp's ridley sea t urtl e  has decl ined in 

recent years despite extensive protection and moni­
toring efforts by international  organisations ( G room­
bridge, 1 982) .  Attempts to establish a n  additional 
population a re ongoing on Padre I s land off the Texas 
gulf coast ( Kl ima and McVey,  1 982) .  The mating, 
nesting and hatching in 1 984 of Kemp's ridleys held in 
captivity provided i ncreasing evidence that such a 
project could indeed p rove s uccessful ( Wood and 
Wood, 1 984).  Cayman Turtle Farm ( CTF) maintains a 
ea pt ive breeding population of green sea turtles,  
Chelonia mydas, ( Wood and Wood, 1 980) and has 
added to i ts  facilities a small group of Kemp's ridleys 
for the purpose of establishing a captive breeding 
colony. The l imited success of the 1 984 season has been 
fol lowed with nesting and h at ching in 1 986. 
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M ETHODS AND M ATER I A LS 

I n  J u l y  1 980, CTF received 96 yearl ing and 67 
ha tch l i ng K emp's r id leys .  The year l ings had been 
ra ised by the U . S .  National  M a ri n e  Fisheries 
Laboratory at Galveston,  Texas .  These t urt les had 
been ret urned to  the M e xican government and  then,  
a long w i th  the  67 hatchl ings from R ancho Nuevo, 
Mex ico,  t ransferred to  G rand  Cay m a n .  Only a few of 
the  ha tch l i ngs survived  the  transfer to Grand Cayman 
and a pprox imate ly half of the  yearl ings s urvived the  
fi rst year  a t  CTF. The  turt les received commercia l ly  
ava i l ab le  feeds and a t  t he present t ime a re main tained 
on a modified t ro u t  chow ( Ra lston Purina ) (Wood and 
Wood , 1 986).  

The current b reedi n g  herd consists of 30 seven year 
o lds ,  3 s i x  year olds and 4 fo u r year olds (prev ious ly  
he ld by  K ey West M un icipal  Aquari u m ,  K ey West ,  
F lor ida  w i th  perm i ss ion of the U . S .  Fish and  Wildl ife 
Service and the  N a t i o n a l  M a rine  Fisher ies Service) .  
The fema le  to male ra t io  i s  1 .2 :  I .  The turt l es a re held i n  
a fenced sect ion ,  9 x 2 3 m  w i t h  a n  a dj acent  beach 
9 x 1 1  m ,  of CTF's breed i ng pond ( Wood and Wood, 
1 980) .  The pond s lopes from the beach t o  a dept h of 
2 . 8 111 . Water  su rface  a rea  per t u rt l e  is 6m2 and wa te r  
turnover occurs every 2 hours .  

Dur ing nest i ng, eggs were col l e c t ed a s  la id  and 
incuba t ed i n  a tempera t u re contro l l ed  ha tchery i n  sand 
packed s tyrofoam boxes ( Wood and Wood, 1 979) .  
H a tch ery t empera t u re was ma i n t a i ned a t  28 . 0°C 
t h roughout incuba t ion .  

R ESU LTS A N D  DISCU S S I ON 

Age a nd s i ze da ta  a re s u m m a rised for t h e  nest i ng 
t u rt l e s  in Ta ble I .  Th i rty  per cent of t h e  fema les have 
begun nest ing by the  age of seven years a t  a s i ze 
previous ly  s uggested for sexua l  m a t ur i ty  ( Pr i tchard 
and M arquez,  1 973) .  For the c a pt ive green t u rt l e  
popu la t ion a t  CTF,  the  average age of sexua l  mat u ri ty  

is  1 3  years (unpublished data) .  One of the ridleys has 
nested more than  one season a t  an i nterval of 2 years .  
The Kemp's ridley popula t ion a t  Rancho  N u evo, 
Ta mau l ipas State,  Mexico, exhib i ts a one or  t wo year 
renest i ng cycle as opposed to other sea t url le species 
that typical ly  nest every three years ( M arquez et al. , 
1 982) .  The  nest ing cycle of CTF's ea pt i ve green colony 
a ve rages 1 . 6 years (Wood and Wood , 1 980). 

The mat i ng res u l t s  of 1 984 reported previously 
(Wood and Wood, 1 984 )  are  s u m marised t oget h er 
w i th  t h e  resu l t s  of t h e  1 98 6  season i n  Tab le  I .  Only two 
of the nes t ing  females  h a d  observed mating act iv i ty ,  
b u t  i n  each season t h ere was some observed mat ing 
bet ween t urt les whose  tags  cou Id  not be clear ly  
i dent ified .  In  1 984 ,  27 1 m i n utes  occurred between 
un ident ied  t u rt l es and in 1 986 ,  76 m i n utes .  In 1 98 5 ,  
o n l y  l i m it ed m a t ing  ac t iv i ty  was observed among the 
r id leys , to ta l l ing  427 m i n ut es of observed mount ing 
act iv i ty .  Beach act ivi t y i n  1 985 was l im i ted to crawls 
only for fou r  females and one ma le .  

Typica l l y ,  t h e  m a t i ng behav iour of the  K emp's  
r idley was chara cterised by a s ingle  ma le  pursu ing a 
fema le  or, i n  severa�  instances ,  purs u i ng another  male .  
The  aggressive male  would c i rc le  t he  o ther  t u rt l e  and 
act ively approach the  head .  For  t h e  green i u ri le ,  the  
female  con t i n u a l l y  c i rc les  and p resents  h e r  h ead t o  the  
ma le  as a refusa l  a c t i vi t y . The  aggress i ve r id ley ma le  
wou l d  con t i n u a l l y  b i t e  t he  neck  and shou lders of  t he 
non-aggressor. l f not res tr ic ted by s ize ,  t h e  ma le  would 
th en swing h is body around i n t o  t he ma t ing  pos i t ion 
wh i l e  b i t ing .  The mat ing  pos i t i on was t h e  same as  
o bserved for the green sea t ur t l e  wi th  the  c l aws of the 
male 's  foren ipper secured over the  a n t er ior  edge oft he  
carapace and the  ma le ' s  rear fl i pper secu red over  the  
poster ior edge of t h e  cara pace .  N o t i ceab ly  reduced i n  
t he  mat ing behav iour  of the  rid leys were a t tendant 
ma les or females dur ing the p u rsua l  and mat ing 
periods.  Refusa l  ac t iv i t ies  by the fe male  of c los ing t h e  
rear fl i ppers, s tay ing i n  sha l low waters ,  a n d  vert ica l ly  
posi t i on ing ro p revent mat ing were not  observed .  The 
r id ley popu la t ion beg ins  its l imi ted  observed act iv i ty  

Turt l e Age Weight CCL M a t i ng N est ing Eggs Laid Days to Eggs 
No .  ( yr) ( kg )  ( cm)  ( m i n ) Date Time No .  H a tch No.  % 

1 324 7 23 5 6  0 02. V.86 1 1 30 69 5 5  3 1  45  
1 8 . V .86 1 230 69 0 0 

1 33 5  7 24 5 6  0 1 0 . V . 86 0445 1 1  0 0 
1 8 . V.86 05 1 0  6 1  0 0 

1 3 36 5 24 5 3  0 1 0. V I .84 2325 7 0 0 
7 28 5 7  1 29 08 .V .86  2000 1 03 0 0 

1 349 7 27 5 6  0 1 8 . V .86 1 330 75 54 26 35 

1 3 5 3  7 27 56 1 39 05 . V.86 02 1 5  68 54 1 8  26 
1 8 . V .86 1 545 79 0 0 

1 3 59 5 20 48 0 05. V.84 0005 62 62 3 5 

TA B L E  I :  Breeding res u l t s  for K e m p's  r idley in capt iv i ty .  Curved carapace length is a bbrevia ted CCL; ma t i ng is defined as to ta l  
observed mount ing l a s t i ng five or  more m i n utes .  
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earlier in the season than the greens, consequential ly ,  
some activity may go unobserved as a continual  
24 hour watch is not begun on the breeding herd unti l  
the first of A pril . 

Table I summarises nesting activity for the six 
nesting Kemp's ridleys. Cl utch size for the captive 
ridleys, average 60 eggs, range 7- 1 03,  is considerabl y  
Jess than observed for wi ld  populations,  1 05 eggs 
( Marquez et al. , 1 982). Decreased egg production has 
been observed for neonates among the captive green 
population at CTF. Lo'w hatchabilit ies in the rid leys 
a lso para l lels observations made for the captive green 
population which has been primarily a ttributed to lack 
of mating ( Wood and Wood, 1 980). Of the non­
hatching eggs, 54 per cent showed no signs of 
development ,  28 per cent died early in development 
and 18 per cent died late in development.  

The Kemp's ridley's,  l ike the ol ive ridley 's, nesting 
behaviour is characterised by aggregate nesting known 
as 'arribadas' ,  in nesting areas where the n umber of 
nesting turtles is sufficient .  Of particular interest is the 
nesting of three ridleys on I 8 May, 1 986  within a period 
of three hours. Two of t hese, were repeat nesters for the 
season, wi th internesting interval s  of 16 and 13 days,  
suggesting a 'mini arribada' ,  considering the captive 
population size. Of the  I 0 nesting e mergences listed in 
Table I ,  4 occurred during daylight hou rs,  including 
the three nesting emergences of the 'mini arribada' .  

The Kemp's ridley exhibited unusual beach activity by 
occasional ly coming onto the beach and covering 
themselves with sand and seemingly s leeping for 
extended periods, up to eight hours, both during the 
day and night .  This behaviour was para l le led in  the 
water where the turt les would burrow into the coarse 
sand bottom of the breeding pond to the extent that 
t hey would become a lmost invisible .  

The short t ime period, as compared to  other  sea 
turt le species, for sexual maturity demonstrated for the 

Kemp's ridley and successful captive reproduction 
u nder conditions that can be met in other locations, 
offer avenues for recovery of this critica l ly  endangered 
species in addition to protection of wild populations. 

R E FER ENCES 

Groombridge, B .  ( I  982). The IUCN A mphibia-Reptilia Red 
Data Book, Part I. JUCN, Gland, Switzerland, 20 1 -207. 

K lima, E .  F., and Mc Vey, J . P. ( 1 982).  Potential and problems 
of headstarting Kemp's ridley t urtle. In: Bjorndal, K .  
( Ed . ). Biology a n  Conservation of Sea Turtles, 583pp .  
Smithsonian I nstitute Press, Washington, D.C.,  48 1 -487. 

Marquez, M .  R., 0. A. V illanueva, and P .  M. Sanchez ( l 982). 
The population of Kemp's ridley sea turtle in the Gulf 
of Mexico. In: Bjorndal, K. (Ed. ) .  Biology and Con­
servation of Sea Turtles, 583pp. Smithsonian Inst itute 
Press, Washington, D.C. ,  1 59- 1 64 .  

Pritchard, P. C. H .  a n d  Marquez, M .  R .  ( 1 973) .  Kemp's 
ridley or A tlantic ridley, Lepidochelys kempi. IUCN 
Monograph No. 2: Marine Turrie Series. I UCN, Morges. 

Wood, J. R. ,  and F. E. Wood ( 1 979). Artificial incubation 
of green sea t urtle eggs ( Che/onia mydas). Proc. World 
Maricul. Soc. 10, 2 1 5-22 1 .  

Wood, J .  R. ,  and F. E .  Wood ( 1 980).  Reproductive biology 
of captive green sea turtles Chelonia mydas. Amer. Zoo/. 
20, 499-505. 

Wood, J. R . ,  and F. E. Wood ( 1 984).  Captive breeding of the 
Kemp's ridley. Marine Turtle Newsletter 29, 1 2 . 

Wood, J. R . ,  and F. E. Wood ( 1 986).  Captive rearing and 
breeding Kemp's ridley sea turtle at  Cayman Turtle 
Farm ( 1 983)  Ltd. In:  Caillouet, C. W. and Landry, A. M. 
(Eds.) .  Proceedings of the First International Symposium 
on Kemp's Ridley Sea Turtle Biology, Conservation and 
Management. ( Papers presented 1 -4 October 1 985, 
Galveston, Texas). 


