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" L i v i n g  Tats" For  Sea T u r t l e s  

bY 

J. R ,  Hendr ickson  and Lupe F'. Hendr ickson  

I n t r o d u c t i o n  

T h i s  r e p o r t  d e s c r i b e r ;  work c a r r i e d  o u t  under  NME'S C o n t r a c t  

No, 80-ARH-00062 i n  Honolulu, Hawaii d u r i r , F  t h e  p e r i o d  9 Lep- 

tember  t o  15 October  1980. The work, w i t h  h a t c h l i n g s  of t h e  

g r e e n  sea t u r t l e  ( C h e l o n i a  mydas!, w a s  a u x h o r i z e d  unde r  U.S. 

Fish $c W i l d l i f e  S e r v i c e  Sea  T u r t l e  P e r m i t  No. PRT2-6842 and 

was done under t h e  s u p e r v i s i o n  o f  T e c h n i c a l  K o n i t o r  William 

G i l m a r t i n  who made t h e  basic d e c i s i o n s  o n  t y p e s  of  t r e a t m e n t s ,  

numbers of  animals i n  each t r e a t m e n t  g roup ,  and t i m e s  when 

t h e  C o n t r a c t o r s  performed t h e  o p e r a t i o n s  Na in tenance  reg i -  

mens a r e  de t e rmined  by NMFS under  a s e p a r a t e  c o n t r a c t  w i t h  

S e a  L i f e  F a r k  where t h e  s u b j e c t  animals w e r e  e s t a b l i s h e d  and 

where t h e y  w i l l  be  h e l d  f o r  a p o s t - o p e r a t i v e  y e a r  of m o n i t o r -  

i n q .  Aside from t h e  p o s t - o p e r a t i v e  i n s p e c t i o n s  by tile Con- 

t r a c t o r s ,  r e p o r t e d  h e r e ,  all. m o n i t o r i n g  w i l l  be handled  by 

?&FS s t a f f .  By agreer .en t ,  t ! , i s  p rese r i t  pape r  c o n s t i t u t e s  

tkle f i n a l  w r i t t e n  r e p o r t  on C o n t r a c t  R O ,  90-~b~-00062, 

S t a r t i n g  d a t e  on t h i s  c o n t r a c t  was d e l a y e d  beyond t h e  

r roposed  d a t e  o f  1 September  1980 because  the  f i r s t  g r o u p  o f  

a n i m a l s  was n o t  a v a i l a b l e  u n t i l  September  8. 
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For  t h e  p a s t  30 y e a r s ,  t h e  1 ' re :cnt  C o n t r a c t o r s  rind o t h e r  

s t u d e n t s  of s e a  t u r t l e  ecolopy have t e e n  unab le  t o  d e v e l o p  a 

c l e a r  u n d e r s t a n d i n g  o f  many a s p e c t s  o f  tile l i f e  P i i s t o r y  of 

t h e s e  a n i n a l s  because  of' our i n a b i l i t y  t o  mark  t h e  2 0 - 3 0  g 

h a t c h l i n p s  s o  t h a t  they c a n  be i d e n t i f i e d  y e a r s  l a t e r  hPen 

t h e y  r a y  weigh a s  much a s  100 h e ,  

Almost e v e r y  c o n c e i v a b l e  d e v i c e  and metrod h a s  been  t r i e d .  

No o r d i n a r y ,  e x t e r n a l l y  applied t a g  o r  band can meet t h e  need 

because  o f  t h e  long s p a n  of  t ime  and t h e  a n i m l s '  enormous 

change i n  body mass. M u t i l a t i o n  markinps do n o t  a e r v e  because 

of v a r i a b l e  h e a l i n p ,  r e G e n e r a t i o n ,  and r e p l i c a t i o n  by n a t u r a l  

a c c i d e n t s ,  Hughes (15275) no tched  the shells o f  1 7 , G C I O  baby 

l o e g e r h e a d  sea  t u r t l e s  and r e p o r t e d  6 " p r o b a t . l e "  r e t u r n s :  

E u s t a r d  ( 1 9 7 9 )  r e p o r t s  2 s i n g l e  y o s i t i v e  re i turn  from 65 ,000  

g r e e n  s e a  t u r t l e  h a t c h l i r g s  m a r k e d  i r i  a massive program. 

T a t t o o i n g  i s  soon  absorbed o r  obscu red .  E rand ing  by e i t h e r  

h e a t  o r  f r e e z i n g  i s  u n s a t i s f a c t o r y  because wound-heal ing pro- 

c e s s e s  s t i m u l a t e  melanocyte  r e - i n v a s i o n  and g r o b t h  o t s c u r e s  

t he  b rand ing  s i t e s .  b.a{,rie t i n 1  larits d i d  n o t  work f o r  Carr 

(1967). Radioztct ive t a c g i n g  r e t : . ods  /lave Rot proved t o  be 

p r a c t i c a l .  I n j e c t i a n  of  r a r e  netalr: f o r  l a t e r  d e t e c t i o n  by 

n e u t r o n  a c t i v a t i o n  a m l y u i s  tias beel? t e s t e d  ( F o r t e s  1572 ) ,  

b u t  h a s  little rractical promise .  One of' t k l c i  r r e s e n t  i n v e s -  

t i g a t o r s  bcrked  with i r , n u n o l o p i c t F  (See  .ber ,cdict  a n d  Pollard 

1972)  e x y l o r i n g ,  w i t h o u t  s u c c e s ~ ,  t h e  p o s r i h i l i t y  o f  d e v e l o p i n g  
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an  immunological  " l i v i n g  t a p "  a m ] - o r o u s  t o  t h e  l o n p - l i v e d  

smallpox immune b o d i e s  induced  i n  h u r a n s  by v a c c i n a t i o n .  We 

remain  a b o u t  u h e r e  we s t a r t e d ,  w i t h  no d i r e c t  arproach t o  t h e  

problem. 

The pr ime r e q u i r e m e n t  o f  t h e  needed marking sys t em i s  

t h a t  i t  endure  o v e r  a l o n c  p e r i o d ,  r c r i a i R i r l { :  c l e a r l y  v i s i b l e  

and a c c u r a t e l y  i d e n t i f  i a t l e  under  f i e l d  c o n d i t i o n s  d e s p i t e  

g r e a t  i l l c r e a s e s  i n  animal Lody s i z e ,  : ' bv ious ly ,  t h e  mark 

must  a l s o  have minimal u n f a v c r a t l e  e f f e c t  o n  tk.e b e h a v i o r ,  

m o b i l i t y ,  d i s p e r s a l ,  h e a l t h ,  and otl-rer e l e r , e n t s  of t h e  l i f e  

h i s t o r y  of  t h e  na rked  j n c ' i v i d u a l  (Ilririnier 1979,  Delaney 1 9 7 8 ) .  

Some o f  t h e  most i m p o r t a n t  r e r a i r A i n g  ~ 2 ~ s  i n  o u r  under -  

s t a n d i n g  of' s e a  t u r t l e  b i o l o p y ,  po t e n t i a l l y  r e s o l v a ' r l e  g i v e n  

t h e  e x i s t e n c e  o f  an e f f i c i e n t  method o f  l i f e t i m e  t a g g i n g  and 

c r i t i c a l l y  inlportL,nt t o  decision-rr , i ikers i n  c o n s e r v a t i o n  man- 

agement programs,  a r e  tk.e f o l l o h i n g r  

1 )  We are unab le  t o  t e s t  t he  h y y o t h e s i s  t h a t  sea t u r t l e s  

" i m p r i n t "  on t h e i r  n a t a l  beach and r e t u r n  t h e r e  t o  n e s t  as 

a d u l t s ,  T h i s  has rwch b e a r i n g  on n a t i o n a l  p o l i c i e s  toward 

n a t i v e  t u r t l e  p o p u l a t i o n s ,  e t c .  

2 )  We have no d i r e c t  Keens f o r  d e t e m i n i n p  t h e  d i s t r i b u t i o n s  

of s u b a d u l t  popula t ions ;  r e l a t i v e  t o  t h e i r  beaches o f  o r i g i n .  

3 )  We have a l m o s t  no " h a r d "  q u z n t i t a t i v e  data on growth  

r a t e s  o r  m a t u r a t i o n  timer, i n  t h e  w i l C i - - E  t a s i c  need f o r  

e v a l u a t i o n  o f  asse ts .  

4 )  W e  c a n n o t ,  a t  p r e s e n t ,  pauge t h e  s u c c e s s  o f  o t h e r w i s e -  

p romis ing  " h e a d s t a r t "  propr;lrn:;, now b e i n g  c a r r i e d  o u t ,  
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i n t e n d e d  t o  r e d u c e  j u v e n i l e  r c o r t a l i  t y  and augment n a t u r a l  

r e c r u i t m e n t  r a t e s ,  

Much of w h a t  we d o  know a b o u t  t u r t l e  b e h a v i o r  and move- 

ments  i n  t h e  sea has been d e r i v e d  from t h e  chance  r e t e c t i o n  

of m e t a l  t a g s  which have a h i g h ,  v a r i a b l e ,  and u n p r e d i c t a b l e  

r a t e  o f  l o s s  (Green 1!JT/C) ! .  The t o t a l  e x r e n d i t u r e  i n  t i m e ,  

labor., and d o l l a r s  f o r  each  datum o b t a i n e d  i s  v e r y  k ' i p h ;  

e f f o r t s  must be made t o  r e d u c e  u n i t  c o s t s  and i n c r e a s e  i n f o r -  

ma t ion  r e t r i e v a l ,  If proven  u s a b l e ,  t h e  " l i v i n g  t a g "  approach 

shou ld  g o  f a r  toward i rcproving t h i s  s i t u a t i o n .  

Materials arid M e t h o d s  

A l l  work d e s c r i t e d  he re  was d c n e  at Sea L i f e  P a r k ,  

Nakapuu, Oahu, Hawaii, The hatchlings a r e  p r e s e n t l y  i n s t a l l e d  

i n  s i x  h o l e i n g  t a n k s  measurini: 72 i n  x 2 2  i n ,  and a c i r c u l a r  

t ank  measur ing  72 incl-iet; i n  d i a n , e t e r .  They a r e  k e p t  i n  no 

more t h a n  8 i n  o f  water (4-8  i n >  t o  i n s u r e  t h a t  t h e y  a r e  a b l e  

t o  s e e  and  r e a c h  t h e  f c o d  a t  t h e  bo t tom of' t h e  t a n k s ,  

F i f t y - t h r e e  h a t c h l i n p s  were b r o u p n t  t o  Honolu lu  on 8 

September .  The g r o u p  eonsi: .  t ed  u f  orif: c l u t c h  of i d e n t i f i a b l e  

s i b l i n g s  (hatched on 6 September 1:)20), p l u s  a larprer number 

o f  a n i m a l s  salvaped hy d i g g i n g  i n t o  r e c e n t  emerrence  sites 

f o r  i n e i v i d u a l s  w h i c h  had f a i l e d  t o  r e a c h  t h e  s u r f a c e  w i t h  

t h e  main body of  t h e i r  s i b l i r ; g s *  T h i s  l a r g e r  p roup  o f  c u l l s  

came from n e s t s  which t h e  f i e l d  p a r t y  c o n s i d e r e d  t o  have 

h a t c h e d  d u r i n g  5, 6,  and 7 September .  For  purposes of  age 

n o t a t i o n  i n  t h i s  r e p o r t ,  a l l  a r e  c o n s i d e r e d  t o  have becur, life 
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on t h e  s u r f a c e  on 6 September  15J80. Recause many o f  t h e  

animals  a p p e a r e d  weak and u n l i k e l y  t o  s u r v i v e ,  i t  w a s  de -  

c i d e d  t o  pos tpone  i n i t i a t i o n  o f  cxyerimerital work f o r  a b o u t  

one week i n  o r d e r  t o  a l l o w  them a p e r i o d  o f  8 t a t J i l i z a t i o n .  

A second shipment of  182 h a t c h l i n g s  a r r i v e d  on 1 9  Sep- 

tember. This g r o u p  c o n s i s t e d  of 110 s i b l i n p s  t h a t  errerged 

on t h e  n i g h t  of 18 September from a na rked  n e s t  l a i d  by 

t a g g e d , w i l d  female # Z O O ,  and 72 siblings from an unmarked 

n e s t  which was d i s c o v e r e d  w h i l e  t h e  young were emerging  

( a l so  on 18 Sep tember ) .  

t h e  t a n k  h o l d i n g  t h e  c l u t c h  o f  110  s i b l i n g s  ove r f lowed ;  one 

h a t c h l i n g  drowned i n  t h e  t ank  d r a i n ,  arid 14 o t h e r s  were washed 

o u t  w i t h  t h e  ove r f low.  Two of  t h e  14 were never  r e c o v e r e d !  

the! 12  r e c o v e r e d  i n + i v i d u : j l s  were i n ; l d v e r t e n t l y  p l aced  w i t h  

the smaller g r o u p  of  s i b l i n { ; s  fron: i j l e  unmarked n e s t .  T h i s  

second sh ipment  o f  a n i m a l s ,  i n  contrast t o  t n e  f i r s t ,  ap- 

peared t o  be normally a c t i v e  and r o b u s t .  The f i r s t  g r a f t s  

on t h e s e  were done f o u r  deys  a f t e r  t h e i r  a r r i v a l .  

On t h e i r  f i r f 3 t  n i p h ' t  i n  Honolu lu ,  

Numbered m e t a l  t a g s  (National Band and Tag Co. None1 

m e t a l  t a g s ,  s e r i e s  # l C O g ,  size 1) w e r e  a f f i x e d  t o  t h e  l a s t ,  

r i e h t  m a r g i n a l  s c u t e  of a l l  e x p e r i m e n t a l  a n i m a l s .  The  a n i -  

mals were d i v i d e d  i n t o  t h r e e  t r e a t v e n t  g roups  and one t agged-  

c o n t r o l  group.  S i x t y - t h r e e  animals were r e s e r v e d  a s  con- 

t r o l s i  59 were g i v e n  r e v e r s e d - p l u g  g r a f t s ;  50 were g i v e n  disk 

g r a f t s ,  and 5 0  were g i v e n  gouge g r s f t s  ( s e e  b e l o w ) .  A l l  

{'raft  wouricjs were t1'eLi ~ t 1 ( 1  w i t h  Ncospor in  ( a n  a n t i h i o t i c  o i n t -  

ment pro(:uced by Burrows Wellcome C o . ,  !Y. Carolina) b e f o r e  
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t h e  a n i m a l s  were r e t u r n e d  t o  tlic water?. .  A " r e g i s t e r "  (Appen- 

d i x  I )  i s  a t t a c h e d  t o  t h i s  r e p o r t  and p r e s e n t s ,  i n  t a b u l a r  

form, d e t a i l s  of t r e a t m e n t  f o r  each  i n d i v i d u a l  a n i m a l  and 

d a t e s  of  m o r t a l i t i e s  t h r o u g h  15 Octobe r  1980. 

TaE.;Fied cont ro l?? . .  A t  t h e  s ta r t  of  t h e  R r a f t i n g  work, on 

17 and 18 September ,  13  a n i m a l s  from t h e  f i r s t  sh ipmen t  were 

d e s i g n a t e d  as c o n t r o l s ,  These  were n o t  randomly s e l e c t e d ,  

b u t  were t h o s e  a n i m a l s  l e f t  a f t e r  s e l e c t i o n  o f  t h e  30 most 

vigorcju8 i n d i v i d u a l s  f o r  t r ea tmen t . '  The 50 controls from 

t h e  second sh ipmen t  were randomly s e l e c t e d ,  as were all o f  

t h e  a n i m a l s  from t h i s  sh ipmen t ,  whatever  t h e i r  t r e a t m e n t  

d e s i gna ti on . 
Reversed-plug Krafts .  -I A c u t t e r  ( 2  mm i n t e r n a l  d i a m e t e r )  

from a n  o r d i n a r y  l e a t h e r  punch was machined t o  a r educed  w a l l  

t h i c k n e s s  s o  as t o  c r e a t e  a s  s t r a i , - h t - w a l l e d  a c y l i n d e r  as 

possible. The c u t t i n e  e d ~ e  was f i r i c i y  honed and t h e  c u t t e r  

was mounted i n  a hantlle made from a : :ho r t  l e n g t h  o f  s l e n d e r  

PVC p i p e .  I n  pe r fo rming  t h e  g r a f t i n g  o p e r a t i o n ,  t h e  an ima l  

was h e l d  u p s i d e  down, w i t h  t h e  d o r s a l  s u r f a c e  o f  t h e  s c u t e  

t o  be c u t  r e s t i n g  on a f i r m  c u t t i n g  s u r f a c e .  The c y l i n d r i c a l  

c u t t e r  was then  u s c d  t o  c u t  a p l u g  o f  t i s s u e  frorn t h a t  s c u t e  

by h o l d i n g  t h e  c u t t e r  a p p r o x i m a t e l y  p e r p e n d i c u l a r  t o  t h e  ven- 

t r a l  s u r f a c e  of  t h e  s c u t e  w h i l e  r o t a t i n g  i t  back  and f o r t h  

t h r o u c h  an a r c  of  about 180'. Care w a s  alivays t a k e n  n o t  t o  

1. Frocedure  r e q u e s t e d  by NMFS T e c h n i c a l  Monitor .  
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a p p l y  a c r u s h i n g  p r e s s u r e  on t h e  t i s s u e s ,  b u t  t o  use  o n l y  

enouph d r i v i n g  f o r c e  t o  C r 1 U S O  t h e  s h a r p  c u t t i n g  edge t o  

e x c i s e  a c l e a n l y  c u t  p lug : ,  T h e  p l u g  t h e n  r e v e r s e d  do reo -  

vent ra l ly  and r e i n s e r t e d  i n t o  i t s  own h o l e .  Some o f  t h e  

a n i m a l s  r e c e i v e d  doub le  g r a f t s t  i . e . ,  a second p l u g  w a s  c u t  

o u t  o f  t h e  same s c u t e  a n d  r e i n s e r t e d  a s  d e s c r i b e d ,  A nunber  

of' the  second p lu{-s  wcre c u t  iirirnerlicltcly a f t e r  tlie f i r s t ,  

which was t h e r e b y  pushed f a r t h e r  i n t o  ttie c y l i n d e r ,  b o t h  end- 

i n g  up encased  w i t h i n  t h e  c u t t e r  w i t h  t he  f i r s t  p l u g  on t o p  

of t h e  second .  Both were removed w i t h o u t  d i f f i c u l t y  by de -  

mounting t h e  c u t t e r  f rom t h e  I'VC h a n d l e  and push ing  against 

t h e  f i r s t  p l u g  w i t h  a b l u n t e d  hypodermic n e e d l e .  In  t u r n ,  

e a c h  was removed, r e v e r s e d ,  and i n s e r t e d  i n t o  its own h o l e .  

The g ra f t8  were t h e n  s e a l e d  w i t h  a f a s t - d r y i n g  c y a n o a c r y l a t e  

s u r g i c a l  a d h e s i v e  and t r c d t e d  w i t h  a n t i b i o t i c  o i n t m e n t .  

All b u t  two r e y e r s e d - p l u g  g ra f t s  -were m a &  an .the l a s t ,  

Animal #47 was grafted on t h e  p e n u l t i -  l e f t  m a r g i n a l  s c u t e .  

mate, l e f t  m a r g i n a l  s c u t e  because  t h e  l a s t  marginal s c u t e  

was t o o  small t o  t a k e  t h e  two g r a f t s  done on t h i s  an ima l .  

Animal #124 was m i s t a k e n l y  g r a f t e d  on t h e  p e n u l t i m a t e ,  l e f t  

m a r g i n a l  s c u t e .  

from t h e  f i r s t  sh ipment  were g i v e n  r e v e r s e d - p l u y  graf t s - -15  

siwle and 15 doub le  g r a f t s .  O f  these ,  e i c h t  o f  t h e  d o u b l e ,  

and s e v e n  of t h e  s i n g l e ,  p r a f t s  wcre s e a l e d  w i t h  Ferrmbond 

( P o l y s c i e n c e s ,  I n c . ,  Warr inGton,  FA) ,  a v e t e r i n a r y  s u r g i c a l  

a d h e s i v e ,  Seven d o u b l e ,  and c j z h t  sin;.le craf ts  were s e a l e d  

w i t h  H i s t o a c r y l  b l a u ,  a c y a n o a c r y l a t e  ad l ies ive  rnade t y  9, 

All of t h e  30 a n i m a l s  e x p e r i m e n t a l l y  t r e a t e d  
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Braun Kelsungen,  W ,  Germany, f o r  use  i n  human, i n t e r n a l  

s u r g e r y  b u t  n o t  y e t  approved f o r  u se  i n  t h i s  c o u n t r y ,  I t  

was t h o u g h t  t h a t  t h i s  was a good o p p o r t u n i t y  t o  t e s t  t h e  

r e l a t i v e  e f f e c t i v e n e s s  of' t h e  two a d h e s i v e s  b e c a u s e ,  where- 

as H i s t o a c r y l  b l a u  had been used b e f o r e  and found e f f e c t i v e  

by t h e  C o n t r a c t o r s ,  Ferrnat:ontl i s  much c h e a p e r  and more r e a d i l y  

a c c e s s i b l e  i n  t h i s  c o u n t r y ,  

Twenty-nine h a t c h l i n g s  from t h e  second sh ipmen t  were 

g i v e n  r e v e r s e d - p l u g  g r a f t s  on 30 September  1980. O f  t h e s e ,  

15 r e c e i v e d  s i n g l e  p -a f t s  and 14  r e c e i v e d  d o u b l e s .  A l l  o f  

t h e s e  were s e a l e d  w i t h  Permabond, (See  r e g i s t e r  f o r  d e t a i l s  

of t reatr : ient  g i v e n  e a c h  i n d i v i d u a l  a n i m a l . )  

D i s k  g raf t s .  A 3 mm d i a m e t e r  Keyes dermal  punch (K/S 

I n s t r u m e n t  Corp.,  C l i f t o n ,  N J  #46003 0 ) ,  h e l d  p e r p e n d i c u l a r  

t o  t h e  k e r a t i n  s u r f a c e ,  was r o t a t e d  t o  c u t  a c i r c l e  t h rough  

t o  t h e  subdermal  t i s s u e  a t  a s e l e c t e d  s i t e  on t h e  p l a s t r o n .  

The animal was t h e n  i n v e r t e d  i n  t h e  o p e r a t o r ' s  hand and a 

similar c i r c l e  was c u t  i n  the carapace a t  t h e  s i t e  s e l e c t e d  

f o r  g r a f t i n g .  

s c a l p e l  (Bard-Parker  l5C o r  151, s e t  a s i d e  f o r  l a t e r  u s e ,  and  

t h e  p l a s t r a l  d i s k  was t h e n  s i m i l a r l y  c u t  f r e e  and immedia t e ly  

t r a n s f e r r e d  t o  t h e  p repa red  site on the  carapace.  A f t e r  f i rm  

p r e s s u r e  was a p p l i e d  on  t h e  s c i o n  w i t h  t h e  pad of a f i n g e r ,  o r  

us ing  a n  a b s o r b i n g  t i s s u e  if t h e r e  w a s  f l u i d  t o  be c l e a r e d ,  

t h e  g r a f t  seam was s e a l e d  w i t h  a c y a n o a c r y l a t e  a d h e s i v e  ( s e e  

register). The  d i s k  removed f rom t h e  c a r a p a c e  was t h e n  placed 

The c a r a p a c e  d i s k  was c u t  f r e e  u s i n g  a small 



manner as  f o r  t h e  d o r s a l  g r a f t .  

Craft s i t e  (carap i i ( :e )  a n d  scion :iit,c ( p l a s t r o n )  s e l e c t i o n  

was based on the  h y p o t h e s i s  tliat s c u t e  g rowth  o c c u r s  ma in ly ,  

i f  n o t  e n t i r e l y ,  a t  t h e  seams. T h e r e f o r e ,  s c i o n s  were t a k e n  

from a single s c u t e  from an area tanr,p-cntial t o  a seam, o r  

from two s c u t e s  a c r o s s  it common seam. C o n s i d e r a t i o n  was a l s o  

g i v e n  t o  s e l e c t i n g  a donor  s i t e ,  on the p l a s t r o n ,  where t h e  

a p p l i c a t i o n  of v e r t i c a l  p r e s s u r e  on d e l i c a t e  i n t e r n a l  o r g a n s  

c o u l d  be a v o i d e d ,  g u a r d i n g  a g a i n s t  c a u s i n g  undue c o m p r e s s i a n  

t h a t  m i g h t  be damaging. For  t h e  most p a r t ,  t h e  l a t e r a l  p l a n e  

of  t h e  second  l e f t  p l a s t r a l  s c u t e  was used .  On t h e  c a r a p a c e  

t h e  g r a f t  was g e n e r a l l y  p l a c e d  a c r o s s  t h e  seam between r i g h t  

c o s t a l  s c u t e s  1 and 2 ,  o r  w i t h i n  r i @ t  c o s t a l  s c u t e  2 a t  a s i t e  

t a n g e n t  t o  i t s  seam w i t h  right costal s c u t e  1 ( s e e  r e g i s t e r ) ,  

A l l  d i s k  g r a f t s  were done  on 2 3  Se~>t ,er~i t jer  1980, 

Gouge grafts.  A 5 mm d i a m e t e r  Keyes dermal  punch (K/S 

I n s t r u m e n t  Corp. ,  C l i f t o n ,  NJ #46ci05 5 )  w a s  employed w i t h  an 

n n e u l n r  o r i e n t a t i o n  i n s t e a d  of p e r p e n d i c u l a r  t o  t h e  k e r a t i n  

s u r f a c e  as  i n  making d i s k  g r a f t s .  A gouge w a s  c u t  from the 

c a r a p a c e  by r o t a t i n g  t h e  punch i n  a l t e r n a t i n g  arcs o f  a p p r o x i -  

ma te ly  90' w h i l e  a p p l y i n g  s u f f i c i e n t  forward  f o r c e  t o  s l i c e  

th rough  the  t i s s u e .  The wound was t h e n  f ' i l l e d  w i t h  a similar 

gouge o f  t i s s u e  c u t  f rom t h e  p l a s t r o n  i n  t h e  same manner. The 

same c o n s i d e r a t i o n s  i n  s e l e c t i n p  d o r s a l  and v e n t r a l  t r e a t m e n t  

s i t e s  a p p l y  as  d i s c u s s e d  unde r  "Disk p r a f t s . "  On 18 of  t h e  

a n i m a l s  t r e a t e d  w i t h  t h i s  t y p e  of' graft, t l ie  p l a s t r a l  wound 
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w a s  covered  w i t h  s u r g i c a l  a d h e a i v p  o n l y .  T h i s  w a s  done t o  

compare h e a l i n g  r a t e s  o f  wounds covered  w i t h  t h e  a n i n a l ' s  

t i s s u e  and t h o s e  s e a l e d  on ly  w i t h  a d h e s i v e  ( s e e  r e g i s t e r ) .  

All gouge graf t s  were done on 24 September  2980. 

P o s t - o p e r a t i v e  i n f i p c c t i o n s .  The C o n t r a c t o r s  made two 

p o s t - o p e r a t i v e  c h e c k s ,  a t  which time t h e y  examined each  a n i m a l  

i n d i v i d u a l l y .  The f i rs t  check ,  on 30 September ,  was on t h e  1 2 t h -  

and 13 th -day  p o s t - o p e r a t i v e  f o r  t h e  30 a n i m a l s  w i t h  r e v e r s e d -  

p lug  g r a f t s  from t h e  f i r s t  sh ipmen t ,  and t n e  6 t h -  and 7th-day 

p o s t - o p e r a t i v e  f o r  t h e  gouge and d i s k  g r a f t  g r o u p s  r e s p e c t i v e l y .  

A t  t h i s  time t h e  last 2 9  r e v e r s e d - p l u g  g r a f t s  were a l s o  done,  

and t h e  50  c o n t r o l s  from t h e  second sh ipmen t  were d e s i g n a t e d .  

The second check was done on 15 October  I98O. 

R e s u l t s  and D i s c u s s i o n  

E f f e c t s  o f  g r a f t i n ; :  on s u r v i v o r s h i p .  A m j o r  c o n c e r n  i n  

t h i s  work was t h e  q u e s t i o n  of  whe the r  o r  n o t  t h e  g r a f t i n g  op- 

e r a t i o n s  would a f f e c t ;  s u r v i v a l  i n  tb ,e  young t u r t l e s ,  Fo r  

pu rposes  o f  t h e  e x p e r i n e n t ,  i t  was assuned  t h a t  s i g n i f i c a n t  

i l l  e f f e c t s  from g r a f t i n g  ( d e a t h ? : ,  a p p r c n t  g e n e r a l  m o r b i d i t y ,  

i n f e c t i o n  f o c i  a t  g r a f t  s i t e s ,  and b i t i n ?  damage n p a r  t h e  con- 

t r a s t i n r l y  s i i a d e d  g r a f t s )  would be c l e t e c t a k l e  by compar ison  

w i t h  t h e  63 c o n t r o l  a n i m a l s ,  These c o n t r o l s  i n c l u d e d  repre-  

s e n t a t i o n  from b o t h  sh iymen t s  and they  were d i s t r i b u t e d  th rough  

a11 t h e  h o l ( ? i n g  t a n k s  d u r i n g  p o s t - o p e r a t i v e  ma in tenance .  Be- 

cause  of  t h e  d i f f e r e n t  h i s t o r i e s  of  t h e  two sh ipmen t s  from 

French F r i g a t e  S h o a l s ,  we w i l l  c o n s i d e r  them s e p a r a t e l y .  
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A s  e x p l a i n e d  p r e v i o u s l y ,  t h e  f i r s t  sh ipmen t  i n c l u d e d  a 

number of o b v i o u s l y  d i s a d v a n  t , i ~ ~ ~ ( ~ t l  anirnciLs.  Ten i n d i v i d u a l s  

d i e d  between t h e  t ime o f  a r r i v a l  i n  Honolulu and t h e  b e g i n n i n g  

of o u r  work on 17 September ,  Ey 1 5  October  ( 2 7 t h / 2 8 t h  day 

p o s t - o p e r a t i v e ) ,  n i n e  more a n i m a l s  hCid d i e d - - 5  o f  30 ( 1 6 , 7 % )  

r e v e r s e d - p l u g  g r a f t e d  animals m t l  ’4 of ’  13 (31%) t acged  c o n t r o l s .  2 

None of t h e  s u r v i v c r s  were no ted  as be ing  p a r t i c u l a r l y  emac ia t ed  

o r  showing o t h e r  siF-ns o f  m o r b i d i t y .  Almost  all ( b o t h  g r a f t e d  

and c o n t r o l  i n d i v i d u a l s )  showed some d e c r e e  o f  b i t i n g  damage on 

t h e  t a i l  and t r a i l i n G  edges  of  t h e  f l i p p e r s ,  b u t  t h e r e  was no  

a p p a r e n t  c o r r e l a t i o n  o f  b i t i n g  damage w i t h  g r a f t  s i t e s .  There  

were no  consp icuous  f u n g a l  i n f e c t i o n s  on shell o r  s k i n ,  

F i v e  o f  t h e  a n i m a l s  from t h e  second sh ipment  had a l s o  d i e d  

a t  t h e  t ime  o i  t h e  second p o s t - o p e r a t i v e  i n s p e c t i o n  on 15 October 

(15 t o  2 3  d a y s  p o s t  o p e r a t i v e ) . ’  Three  of  t h e  dead  i n d i v i d u a l s  

h a d  been t agged ,  b u t  n o t  y e t  aFs ipncd  a n  e x p e r i m e n t a l  s t a t u s :  

t h e  o t h e r  t w o  had r e c e i v e d  gouge p r a f ’ t s .  T h e r e f o r e ,  w e  ca l -  

c u l a t e  t h e  m o r t a l i t y  i n  t h i s  g r o u p  of’ e x p e r i m e n t a l  a n i m a l s  as 

49% f o r  gouge g r a f t s  and 0% f o r  d i s k  p r a f t s ,  r e v e r s e d - p l u g  grafts,  

2 ,  C o n t r a r y  t o  w h a t  miyht  have been e x p e c t e d ,  m o r t a l i t y  w a s  
h i g h e r  i n  t h e  g roup  01’ s i b l i n g s  f r o m  t h e  ernerging n e s t  t h a n  i n  
t h e  m i  s c e l l a n c o u s  g r o u p  of’ non-emerped ha tchlinps r e s c u e d  from 
o l d e r  nests, Seven o f  t h e  n i n e  d e a t h s  mentionec! ahove were i n  
t h e  g r o u p  o f  s i b l i n g s  (4 controls ar id 3 f raf  t e d  a n i m a l s ) ,  Two 
of  t h e  1 0  d e a t h s  w h i c h  occurred a f t e r  a r r i v a l  i n  Honolu lu ,  b u t  
b e f o r e  work t e g a n ,  were a l s o  irom t i i e s e  s i t . l i n , ~ . s ,  and 4 d e a t h s  
h a d  o c c u r r e d  b e f o r e  d e p a r t u r e  fron: Frcrich ? r i g a t e  Shoals. The  
f i e l d  p a r t y  r e p o r t e d  t h a t  t h e  n e s t  c o n t a i n e d  on ly  about 40 e g g s ,  
of which a p p r o x i m a t e l y  h a l f  h a t c h e d - - f u r t i l e r  i n d i c a t i o n s  o f  a 
c , e n e r a l l y  weak c l u t c h .  
3 .  A l l  f i v e  d e a t h s  occurx-ed i n  t h e  h o l d i n g  t a n k  p o p u l a t i o n  which 
i n c l u d e d  t h e  1 2  a n i m a l s  r e s c u e d  a f t e r  a t a n k  ove r f low e n t a i l i n g  
a s e v e r e  d r o p  t o  t h e  f l o o r  and a n  undetermined  number o f  h o u r s  o u t  
of water. I t  is p o s s i b l e ,  b u t  unprovab le ,  that a l l  f i v e  d e a t h s  
cou ld  have beer1 f r o m  tliis s t r e s s e d  g r o u p  o f ‘  i n d i v i d u a l s  
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and c o n t r o l s .  No enlacia t i o n  o r  r . :crhidit .y w a s  n o t e d ,  t h e r e  was 

no a p p a r e n t  f u n g a l  i n f e c t i o n ,  a s d  no consp icuous  b i t i n g  damage. 

A conrparison of t11e c o n r l i t i o n  o f  t h e  a n i r r a l s  i n  e a c h  sh ipmen t  

group,  made from n o t e s  t a k e n  d u r i n g  t h e  two r o s t - o p e r a t i v e  i n s -  

p e c t i o n s ,  i s  p r e s e n t e d  i n  Tab le  1. 

I n  summary, tklere d o e s  seem t o  be a r e a l  d i f f e r e n c e  i n  s u r -  

v i v a b i l i t y  between t h e  ani mal^; i n  the two d i f f e r e n t  sh ipmen t s ,  w i t h  

t h e  h a t c h l i n g s  from t h e  l a r g e ,  normal n e s t s  b e i n g  t i ! e  more v i g o r -  

ous ,  b u t  t h e r e  i s  no c l e a r  ev idence  from e i t h e r  sh ipmen t  g r o u p  of 

i n c r e a s e d  m o r t a l i t y  r i s k  due t o  t h e  g r a f t i n g  t r e a t m e n t .  

G r a f t  s u c c e s s .  C f  2 5  animals i n  tkle f i r s t  s1:irment which had  

been g i v e n  r e v e r s e d - p l u g  g r a f t s  arid were still s u r v i v i n g  on 15 

October  ( a l m o s t  a month a f t e r  s u r g e r y ) ,  8 ( 3 2 4 )  showed  complete 

o r  n e a r l y  comple te  l o s s  o f  t h e i r  p a f t s .  S i x  o f  t h e  e i g h t  f a i l -  

u r e s  were double  p1.ug ope ra  Lions--almost  h a l f  o f  t h e  l 3  s u r v i v i n g  

a n i m a l s  which h a d  been e i v e n  doub le  r l u e s .  The  o t h e r  two f a i l -  

u r e s  were from tb!e g r o u p  o f  1 2  s u r v i v i n g  a n i m a l s  g i v e n  s i n g l e  

p l u g  o p e r s t i o n s .  

C.f 2 9  a n i m a l s  f’rom t h e  second sh ipment  p i v e n  r e v e r s e d - p l u g  

g r a f t s  (15 s i n g l e  nno 14 t joub le  plui?: ; ) ,  a l l  were s u r v i v i n g  on 

15 October  ( 1 5 t h  d a y  p o s t - o p e r a t i v e ) .  None had l o s t  t h e i r  g r a f t s  

and o n l y  f o u r  were not,ed as s h o w i n g  a n y  s i c n s  o f  y o s s i . b l e  f u t u r e  

F r a f t  l o s s ; .  
4 

4. I n  a l m o s t  a l l  o f  t k e s e  a n i m a l s  t t , e  y a l e ,  uppe r  s u r f a c e  of t h e  
p l u g  g r a f t ( s )  had darkened  s o r r a r k e d l y  tk,at t h e r e  wa6 no l o n g e r  any  
rrarked c o l o r  c c n t r a s t  betwc.Cn g r a f t  and  a d j a c e n t  h o s t  t i s s u e s  b o r e  
c o n t r a s t  remained on t h e  u n d e r s i d e  o f  t h e  s h e l l  );. Whetb.er t h e  
darkenin{)  of t h e  F a l e ,  ] \ lug k e r a t i n  i s  due t o  t i s s u e  d e c e n e r a t f o n  
o r  t o  normal rliprnent c e l l s : ,  a n d ,  i f  n o r m a l ,  vrhetl..er i t  w i l l  p e r -  
s i s t  or r e t u r n  t o  a l i p h t e r  shade  a t  a later t i m e ,  car-mot be de-  
ter-n~irred a t  this t i m e .  L a c r i f i c c  o f  one o r  two anim:ils f o r  
h i s t o l o c i c a l  s t u d i e s  w o u l d  shed s m e  1 i r h t  on this m a t t e r .  

http://betwc.Cn
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The c a c h i n e d ,  

t h e  F l i e r  mec 

does  a b e t t e r  

i t s  h o l e .  I t  

i n  t h i s  c a s e ,  

A t  t h i s  s t a g e  i t  i s  i r n p o c s i b l e  t c  s a y  whetlier t h e  

d i f f e r e n c e s  no ted  between t b e  t w o  d i l  f e r o r i t  r e v e r s e d - p l u g  

c r o u p s  i s  a f u n c t i o n  o f  tire f o l l o w i n c  t h e  o p e r a t i o n ,  o r  of 

t h e  c o n d i t i o n  of'  t h e  a n i m a l s .  I t  doer; seen: r c a s o n a t l e  t o  

p r e d i c t  t h a t  doub le  p l u g s  i n  c l o s e  yroxirrl i ty a r e  a p o o r e r  r i c k  

t h a n  a r e  s i n p l e  p lugs .  

The r e s u l t s  o b t a i n e d  w i t h  r e v e r s e d - p l u g  g r a f t s  h e r e  a re  

s u p e r i o r  t o  t h o s e  obtair)c>d w i t h  a c r o u p  o f  l ogge rhead  (Caret ta  

c a r e t t a )  h a t c h l i n g s  i n  F l o r i d a  e s . r l i e r  this y e a r ,  I n  t h e  l a t t e r  

c a s e ,  t h e  punching has d o n e  w i t h  an unmodif ied l e a t h e r  punch, 

w i t h o u t  r o t a t i o n  of t h e  c u t t i n g  c d p e  an? c a u s i n g  c o n s i d e r a b l e  

compress ion  i n  the  ~ 1 u . y  t i s s u e ,  T h j s  made t h e  r lue t a p e r e d ,  and 

i t  h a d  a poor  f i t  HlIen r t ?p laced  i n  t h e  hole from which i t  was c u t .  

t h i n - w a l l e d  c u t t i n g  t o o l ,  employed s e p a r a t e l y  from 

!anism and c a y a b l e  of ro ' z l t i on  w h i l e  c u t t i n g ,  c l e a r l y  

j o b  and produces  a b e t t e r  fit o f  t h e  p l u g  s c i o n  i n  

shou ld  be n o t e d ,  however, t h a t  t h e  t o o l  employed 

machined t o  minimum wall t i - i c k n e s s  w i t h  t k e  above 

f e a t u r e s  i n  mir id ,  showed t w o  prob le r . s i  t h e r e  wa6 a tendency  for 

t h e  e x t r e m e l y  t h i n  c u t t i r i g  edge t o  double o v e r  a f t e r  r c p e a t e d  

use  on tk.e t o u c h  c a r a y a c e  t i e c u e s . ,  a n d  t h e  n e c e s s a r y  s h a r p e n i n g  

a t  i n t e r v a l s  t ended  t o  p rosuce  a wavy c u t t i n g  edge which  r e q u i r e d  

f u l l  360 r o t a t i o n  i n  o r d e r  t o  c u t  t h e  p l u g  f r e e .  
0 

All 50 d i s k - g r a f t e d  a n i m a l s  c !  owed r e t e n t i o n  o f  b o t h  d o r s a l  

and v e n t r a l  s c i o n s ,  and t h e  48 s u r v i v i n g  g o u g e - g r a f t e d  animals 

showed e q u a l l y  good r e t e n t i o n  of  s c i o n s ,  a s  w e l l  as iiricomplicated 

h e a l i n g  o f  tP,e 18 p l a s t r a l  wounds which were l e f t  w i t k i  o n l y  a 



cement s ea l .  No p a r t i c u l a r l y  no tewcr thy  d e t r j l s  were obse rved  

i n  t h e  c a s e s  o f  t h e  t l a c k  c a r a r k c i a 1  scions on tkLe rale p l a s t r a l  

s u r f a c e s ,  b u t  t h e  Tale  sc i c ,n s  on t h e  a r i i r n a l  s '  backs  commonly 

showed d i f f e r e n t i a  t i o r i  i r l  t o  1 i r l h t t l r  and d a r k e r  a r e a s .  I t  is o u r  

i m p r e s s i o n  t h a t  t h e  d a r k e r  a r e a s  r e r r e s e n t  r a p i d  t i s s u e  growth ,  

v i s i b l e  th rough  t h e  l j t . h t l y  pigmented t i s s u e  o f  t h e  g r a f t  s c i o n .  

Whether t h i s  r e p r e s e n t s  " t a k e "  o f  t h e  c r a f t  and n o t  wound-hea l ing  

a c t i v i t y  from s u r r o u n d i n g  t i s s u e r ;  C ; I I ~ O ~  be de t e rmined  a t  t h i s  

stage w i t h o u t  s a c r i f i c e  o f  a few a n i m a l s  f o r  h i s t o l o g i c a l  s t u d i e s .  

D i s k  o r  gouge p l a s t r a l  s c i o n s  c u t  t o  i n c l u d e  a seam between 

s c u t e s  and p l aced  i r :  a compi rab le  c ross -seam wound i n  t h e  c a r a p a c e ,  

s o  t h a t  s c i o n  and h o s t  seams were a l i e n e d ,  seemed t o  show signs 

of s p l i t t i n g  i n  t h e  g r a f t e d  p l a s t r a l  s c i o n  t o  match a d e g r e e  of 

d i f f e r e n t i a l  growth between tk 'e  h o s t - s i t e  c a r a p a c e  s c u t e s ,  If 

t h i s  i n t e r p r e t a t i o n  i s  a c c u r a t e ,  anc! i f  t k e r e  if; t h e  i n f e r r e d  pre-  

dcmiriance of k e r a t i n  p r o d u c t i o n  from the  a n t e r i o r  and med ia l  edges 

of a c a r a p a c e  s c u t e ,  one m i g h t  e x p e c t  the p o r t i o n  o f  t h e  p a l e  

s c i o n  growing on t h e  p o s t e r i o r  edge of  r i g h t  c o s t a l  s c u t e  1 t o  

e r o d e  away w i t h  t i n e  and  discLypet:r ,  whi le  t h e  o t h e r  p o r t i o n  i n -  

c o r p o r a t e d  i n t o  t h e  l e a d i n c  edee of' r i g h t  c o s t a l  s c u t e  2 might  

c o n t i n u e  t o  produce p a l e  t i s s u e .  Such a d i f f e r e n t i a l  i n  growth  

r a t e s ,  comparable  t o  n a i l  t r r o w t h  i n  humnnc, m i p h t  t h e n  produce  

a pa le  s t r e a k ,  i n s t e a d  of  a Ta le  s y o t ,  on t h e  c a r a p a c e  ( a s suming  

that  the p l e n e s s  o f  trie g r a f t e d  s c i o n  c o n t i n u e s  t o  be expressed 

t h r o u g h o u t  l i f e ) .  

O p e r a t i o n  Timing. Another  f e a t u r e  o f  t h i s  p r o c e s s ,  which w i l l  

be i m p o r t a n t  if t h i s  t e c h n i q u e  is to be u s r d  i n  t h c  f i e l d ,  i s  t h e  
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time n e c e s s a r y  t o  comple t e  each g r a f t i n q  o p e r a t i o n .  To  be meaning- 

f u l , .  t housands  of newly emerged h a t c h l i w s  would have  .to be t r e a t e d ,  

p r e f e r a b l y  on t h e  n e s t i n g  beach  and under  c o n d i t i o n 6  of d a r k n e s s ,  

blowing s a n d ,  e t c . ,  a lways  s t r i v i n g  toward t h e  i d e a l  o f  hand- 

l i n g  a h a t c h l i n g  q u i c k l y ,  t h e n  s e t t i n g  i t  down t o  c o n t i n u e  i t s  

normal p rocedure  of s e a - f i n d i r , g  w i t h o u t  f u r t h e r  m o l e s t a t i o n .  

With this i n  mind, we k e p t  time r e c o r d s  o f  s e v e r a l  s h o r t  s e r i e s  

o f  g r a f t s .  Admi t t ed ly ,  t h e  l a t o r a t o r y  c o n d i t i o n s  under  which w e  

worked a r e  f a r  e a s i e r  t h a n  may be e x r e c t e d  unde r  normal  beach  

c o n d i t i o n s ,  b u t  t h e  e x e r c i s e  a t  l e a s t  s e r v e d  t o  check on t h e  

p o s s i b i l i t y  t h a t  t h e  o p e r a t i o n s  were t o o  t ime-consuming, even  

under  i d e a l  c o n d i t i o n s ,  t o  p e r m i t  c o n G i d e r a t i o n  o f  a mass ive  f i e l d  

program e 

A i-ittmbar o f  r e v e r s e d - p l u g  o p e r a t i o n s ,  t imed i n d i v i d u a l l y ,  

t ook  from 1.5 t o  5 minu tes  each. 

e x p e r i e n c e ,  2 0  t o  30 s i n g l e - p l u g  p r a f t s  p e r  hour  may be accom- 

p l i s h e d  w i t h  i d e a l  c u t t i n g  t o o l s .  

I t  i s  o u r  i m p r e s s i o n  t h a t ,  w i t h  

E ick  ar,d gouge g r a f t s  ( a l l  r e c i F r o c a 1 ,  i n v o l v i n g  two s i t e s )  

were t i s e d  i n d i v i d u a l l y  and i n  g r o u p  s e r i e s .  

one C o n t r a c t o r  d i d  a l l  a n i m a l - h a n d l i n g  f o r  t h e  g r a f t s ,  p i c k i n g  up 

t h e  s u b j e c t ,  makiny. t h e  c u t s ,  t r :Tncferr ing t h e  s c i o n s ,  b l o t t i n g ,  

cementirlg,  t r e a t i r , g  w i t h  o i n t r r s n t ,  and r e t u r n i n g  t h e  s u t  j e c t  t o  

a c o n t ~ i n e r ;  t h e  o t h e r  C o n t r a c t o r  a f f i x e d  t a p s  ( n o t  F a r t  o f  t h e  

p r o j e c t e d  f i e l d  p r o c e k s )  and s e r v e d  8 s  r e c o r d e r .  Seven,  1 0 ,  and 

2 5  d i s k  g r a f t i n g  o p e r a t i o n s  took  13 ,  16,  and 51 m i n u t e s  ( a v e r a g e s  

of 1.9,  1 .6 ,  and 2 . 0  minu tes  p e r  h a t c h l i n g ) .  T h i r t e e n  eou€?e 

graf ts  .pok 28  minu tes  ( a v e r a g e  2 . 2  minu te s  p e r  h a t c h l i n g ) .  

I n  e a c h  t e s t  series, 

Every 
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e f f o r t  w a s  m d e  t o  work a t  " u s u a l "  s p c e d ;  in t h e  c a s e  o f  t h e  

25-animal s e r i e s ,  t k e  d e c i s i o n  t o  r e c o r d  t ime  was made at t h e  

c:nd of t h e  s e r i e s  when i t  was r e a l i z e d  tifat, t ) :e  begir-ning t ime 

was known and t h e  g roup  c c u l d  be u s e d  f o r  this purpose .  

We have e v e r y  r e a s o n  t o  b e l i e v e  t h a t ,  w i t h  e x p e r i e n c e ,  

no rc  t h a n  30 a n i m a l s  cou ld  he handled  p e r  o p e r a t o r  p e r  h o u r ,  

allowing a 10-minute  r e l a x a t i o n  break  each  h o u r .  

1. 

2. 

3 .  

4. 

Concluding  Remarks 

We o f f e r  t h e  f o l l o w i n g  t e n t a t i v e ,  p r e l i m i n a r y  " c o n c l u s i o n s D D r  

There  i s  no e v i d e n c e  t h a t  t h e  g r a f t i n g  o p e r a t i o n  i n c r e a s e s  

m o r t a l i t y  rates o r  in any otP,er way s i p n i f i c a n t l y  d i s a d -  

v a n t a g e s  g r e e n  t u r t l e  h a t c h l i n e s .  

The r e v e r s e d - p l u g  t y p e  of  g r a f t  seeris c l e a r l y  le t i s  u s e f u l  

than d i s k  o r  gouge @ r a f t s .  Doukle r e v e r s e d - p l u g s  i n  c l o s e  

F r c x i m i t y  t o  each  o t h e r  a r e  l e s s  d e s i r a b l e  than  a r e  single 

FlwS 

There is  no s i g n i . f i c a n t  d i f f e r e n c e  between Permabond ( a v a i l -  

a b l e  i n  t h e  U.S.  and c h e a p e r )  and H i s t o a c r y l  b l a u  ( a v a i l a b l e  

o n l y  by s p e c i a l  i m p o r t ,  p o r e  e x p e n s i v e )  in d r y i n g  t ime  or 

e f f i c a c y  as a wound-sea le r .  

The u n f i l l e d  p l a s t r a l  wound l e f t  i n  a s i n g l e - g r a f t  o p e r a t i o n ,  

s e a l e d  w i t h  t h e  same s u r g i c a l  cer-.ent u s e d  t o  ho ld  t h e  s c ion  

i n  p l a c e  on t h e  c a r a p a c e ,  p r e s e n t s  no c o m p l i c a t i o n s .  I t  is 

n o t  n e c e s s a r y  t o  f i l l  t h e  p l a s t r a l  wound w i t h  a s c i o n  from 

t h e  c a r a p a c e ,  and tt-,is w i l l  s a v e  o p e r a t i o n  t ime.  Cn t h e  

o t h e r  hand, t h e  co t ry l e t e ,  r e c i p r o c a l  c F e r a t i o n  takes l i t t l e  
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l o n g e r  and one czri readily v i s u a l i z e  t h e  v a l u e  o f  b e i n g  

a b l e  t o  c o n f i r m  tt.at a p a l e - s p o t t e d  an ima l  w a s  a g r a f t e d  

i n d i v i d u a l  by f i n d i n g  a d a r k  s F o t  on t h e  F l a s t r o n ,  

Without  o b j e c t i v e  e v i d e n c e  from c o n t r o l s ,  t h e  C o n t r a c t o r s  

b e l i e v e  t h a t  smear ing  g e r m i c i d a l  o i n t m e n t  o v e r  a l l  t r e a t e d  

a r e a s  i s  a d e s i r a b l e  i n s u r a n c e  r .easure i n  c a p t i v e  s i t u a t i o n s  

a h e r e  t h e  b a c t e r i a l  l o a d  t o  which t h e  a n i m a l s  a r e  exposed  may 

be h i g h ,  

I t  i s  s t r o n g l y  recommended t h a t  t h e  m o n i t o r i n g  %hrougR t h e  

coming y e a r  i n c l u d e  weekly " in-hand" e x a m i n a t i o n  o f  e a c h  

e x p e r i m e n t a l  a n i m a l ,  w i t h  r e p l a c e m e n t  of  a l l  l o s t  t a g s  s o  

t h a t  a comple te  h i s t o r y  of  each  i n d i v i d u a l  may be compi led ,  

Two a n i m a l s  from each  t r e a t n e n t  c r o u p  o f  t h e  p o p u l a t i o n  

from t h e  second sh ipment  (19 September  1980) s h o u l d  be 

s a c r i f i c e d  t o  p r o v i d e  m a t e r i a l  f o r  d e t a i l e d  h i s t o l o g i c a l  

e x a m i n a t i o n  o f  t h e  g r a f t s  a t  t h e i r  p r e s e n t  s t a g e ,  T h e  

C o n t r a c t o r s  a r e  F repa rcd  t o  d o  t P L i s  work, u s i n g  a s p e c i a l  

f i x a t i v e  t o  p r e p a r e  t h e  t i s s u e s  f o r  e l e c t r o n  microscopy.  

We wou ld  send  t h e  m a t e r i a l  t o  a c o l l e a g u e  in S c o t l a n d  who 

i s  an e x p e r t  i n  b o t h  l i F h t  and e l e c t r o n  n i c r o e c o r y .  T h e r e  

would he no c o s t  t o  NbiFS f o r  this. 

The o p e r a t i o n s  can be performed w i t h  s u f f i c i e n t  speed  t o  

accommodate t h e  n e e d s  of  a f i e l d  marking program. 
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Treatod '1 . c o I: ti 13 N T s 

JOT i-s : 
! . Tacs $1, ,?2, # 3 ,  and $25 n o t  u s e d .  F i r s t  sh ipmen t  of h a t c h l i n g s  r e c e i -  

ved t a g s  numbered 47 and below. 
c l u t c h ,  second sh ipmen t  ( f rom female (200; a l l  t h e s e  h a t c h l i n q s  are s i b -  
lints). Tags  ,$'146 t h r o u q h  :J200 n o t  used. Tn(:s $201 and above u s e d  
on r e m a i n d e r  of  second sh ipmen t  ( m o s t l y  s i S l i n c s ,  w i t h  a c c i d e n t a l  ad- 
n i x t u r e  of 12 i nd iv i t fu : i l s  Yron f e m a l e  ,/200's c l u t , c h ) .  
?f "278, and +330 d i e d  b e f o r c  b e j n g  a s s i c n e d  t o  e i t h e r  c o n t r o l  o r  t r e a t m e n t  
s t a t u s ,  C o n t r a c t o r s  t a g y e d  .'448-$97, JXl-#250;  IJMPS s t a f f  t a r g e d  o t h e r s .  

Tags $48 t h r o u g h  ;#145 used  on l a r g e r  

X a t c h l i n g s  #274, 

. "3. Plug"  = Reversed-F'lug G r a f t  . 
I .  I ' D " =  "Double"  - i d e  s i d e  i n  same m a r g i n a l  s c u t e ) .  

" - ' I t -  r J -  " S i n g l e "  s i n E l e  g r a f t  of  p l a s t r a l  

It I 1  A = " l ?ec ip roca l "  (2  g r a f t s  p c r  a n i T a 1 ,  w i t h  p l a s t r a l  s c i o n  t o  c a r a p a c e  
and cnrapacial s c i o n  t o  p l a s t r o n ) .  

, . "L,"'I"= " L e f t  X a r r i n a l "  ; I ' K 2 " =  2nd YJeurnl ( f rom a n t c r i o r ) ;  " R C l " =  1st 
RighL C o s t a l ;  "iiC2"= 2nd i t ight  Costal. I + : u l t i p l e  e n t r i e s  i n d i c a t e  t h a t  
t l ie g r a f t  c r o s s e d  s u t u r e  l i r i e ( s )  hctwccn >;cutes  ( e . [ ; .  I J 2 / R C l / R C 2 ) .  

. "H"= Z i s t o a c r y l  b l a u ;  "P"= r'crm:ibond 

. I n  t h e  ca se  of  C o n t r o l s ,  t iate cn t ,c red  indicates d a t e  t a g  was a f f i x e d .  

. ;<hen work began  on 17 S e p t . ,  lf16 and $1'7 i s o l a t e d  from o t h e r s ,  n o t  
e a t i n ;  w e l l  and a p p e a r e d  weak; #30 i s o l a t e d ,  w i t h  a p p a r e n t  f u n g u s  i n -  
f e c t i o n  on s h e l l  and s k i n .  

I .  La:,t l e f t  m a r g i n a l  s c u t e  abnormally smal l ;  t h e  two p l u c s  were t o u c h i n g .  
1. Congeni 'a l  i n d e n t a t i o n  a t  t:lrTginr- s i t e ;  t a g  p r e c a r i o u s l y  a f f i x e d  a t  

j u n c t i o n  be tween l a s t  r i g h t  marcTina1 and right p y g a l  s c u t e s .  

The two p l u g s  were t o u c h i n g  ( o p e r a t o r ' s  e r r o r )  

. L a s t  r i E h t  margi f ia l  a b n o r m a l l y  s T a l l ;  tac on penultimate r i q h t  rnarEinal .  


