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INTRODUCTION 

Research on the populations of juvenile sea turtles which 

utilize the Chesapeake Bay as a summer foraging area has been 

pursued by the Virginia Institute of Marine Science (VIMS) since 

1979. The largest part of the funding for our studies has come 

from National. Marine Fisheries Service (NMFS) in the form of 

student fellowship grants with recent substantial contributions 

also by the Virginia Game and Inland Fisheries Commission and 

VIMS. This report is a summary of studies carried out through 

1983. It consists of sections analyzing telemetry, conventional 

tagging, mortalities, fishing conflicts, population description 

and abundance. 

Richard Bylesl telemetric studies of the movements and 

behavior of sea turtles in the Chesapeake Bay were initiated in 

1981 and continued in 1982 and 1983. For the past three years, 

over 850 locations have been recorded for fourteen loggerheads 

and two ridleys on approximately 230 days (Table 1). Contact 

with individuals has been maintained from one to 75.days and 

total contact duration for all turtles was 418 days. The 

development of the underwater sonic telemetry system, the surface 

radio transmi'ssion system and the tracking methods have been 

discussed in previous reports and the details will not be 



r e i t e r a t e d  here .  We have e s t a b l i s h e d  t h e  f o l l o w i n g  t h r o u g h  t h e  

t e l eme t ry  s tudy  and o t h e r  r e sea rch .  

1. PHILOPATRY 

T a g g e d  t u r t l e s  h a v e  r e t u r n e d  t o  t h e  Bay a n n u a l l y  f rom 

southern  c o a s t a l  w i n t e r i n g  a r e a s .  Loggerhead t u r t l e s  d i s p l a y  a 

s t r o n g  t endency  t o  r e t u r n  t o  t h e  same a r e a  each season  and, when 

i n t e n t i o n a l l y  d i s p l a c e d ,  t o  r e t u r n  t o  t h e  same a r e a  w i t h i n  t h e  

s e a s o n .  I n  1983 ,  a  l o g g e r h e a d  which  was t r a c k e d  i n  1 9 8 1  and 

recap tured  and t r a c k e d  a g a i n  i n  1982 ,  s t r a n d e d  dead  w i t h i n  t h e  

Chesapeake Bay. T h i s  is t h e  f i r s t  th ree-year  annual  r e t u r n  we've 

recorded f rom. . the  Bay ( s e e  t h e  t agg ing  s e c t i o n  f o r  f u r t h e r  recap- - . - 
t u r e  i n f o r m a t i o n ) .  R e s t r i c t e d  s i t e  f i x i t y  was r e c o r d e d  f o r  

s e v e r a l  t u r t l e s  r e t u r n i n g  annua l ly  and being cap tu red  i n  t h e  same 

n e t s  w h e r e  t h e y  were  f i r s t  t a g g e d  by c o - o p e r a t i n g  pound n e t  

f ishermen. A loggerhead which was t e l eme te red  and t r a c k e d  a t  t h e  

York R i v e r  mouth fox 36 days i n  1982, was recap tured  i n  t h e  York 

i n  1983  and t r a c k e d  f o r  75 d a y s  ( T a b l e  1).  ~ h ' i s  t u r t l e  was 

c a p t u r e d  i n  t h e  same pound n e t  e a c h  yea r  and e x h i b i t e d  s i m i l a r  

movements and o c c u p i e d  t h e  same f o r a g i n g  r a n g e  d u r i n g  b o t h  

seasons.  

Two loggerheads  were cap tu red  i n  pound n e t s  nea r  t h e  mouths 

o f  t h e  R a p p a h a n n o c k  a n d  t h e  Potomac R i v e r s  i n  1983  f o r  t h e  

t e l eme t ry  s tudy  and were d i s p l a c e d  t o  t h e  mouth of t h e  York River 

f o r  r e l e a s e .  Each of t h e  t u r t l e s  r e tu rned  from t h e  r e l e a s e  s i t e  

t o  t h e i r  r e s p e c t i v e  c a p t u r e  s i t e s  . T u r t l e  MT-80-83L was 

r e l ea sed  on 8  August 1983 and c o n t a c t  was l o s t  11 August 1983 due 



t o  e q u i p m e n t  f a i l u r e .  C o n t a c t  w a s  r e - e s t a b l i s h e d  n e a r  t h e  

o r i g i n a l  c a p t u r e  p o i n t  a t  Gwynn I s l a n d  on 13 Sep t ember  1983 ,  

approx imate ly  40 k i l o m e t e r s  f rom t h e  r e l e a s e  s i t e .  T h e  s e c o n d  

d i s p l a c e d  t u r t l e  (MT-88-83L) was c a p t u r e d  i n  t h e  Potomac River  

mouth and r e l e a s e d  f o r  t r a c k i n g  i n  t h e  York River  on 6 Sep t ember  

1983 .  D a i l y  c o n t a c t  was main ta ined  w i t h  t h i s  t u r t l e  a s  it s w a m  

more t h a n  75 k i l o m e t e r s  i n  e l e v e n  days  back t o  t h e  Potomac River .  

Evidence from one specimen (MT-22-81L) which was c a p t u r e d  i n  

t h e  York and t r a c k e d  i n  1 9 8 1  a n d  r e c a p t u r e d  i n  t h e  James  R i v e r  

l a te  i n  t h e  1982 s ea son  shows a mu l t i annua l  r e t u r n  t o  a d i f f e r e n t  

r i v e r  system. When t h i s  spec imen  was d i s p l a c e d  i n  1982  t o  t h e  

York R i v e r  f o r  t r a c k i n g ,  it resumed i ts  p r i o r  y e a r ' s  o r i e n t a t i o n  - - 
t o  t h e  York mouth. 

2. FORAGING RANGES 

The m a j o r i t y  o f  t h e  t e l e m e t e r e d  t u r t l e s  w e r e  c a p t u r e d ,  

r e l e a s e d  and t r a c k e d . i n  t h e  lower Chesapeake Bay, i n  t h e  v i c i n i t y  

of  t h e  York River .  C o n c l u s i o n s  c o n c e r n i n g  t h e  b e h a v i o r  o f  t h e  

York a r e a  t u r t l e s  p r o b a b l y  a p p l i e s  t o  o t h e r  Chesapeake  r i v e r  

s y s t e m s  as  w e l l .  L o g g e r h e a d s  o r i e n t  t o  t h e  m o u t h s  o f  t h e  

Rappahannock and  t h e  Potomac R i v e r s  a s  t h e y  do t o  t h e  York and 

p o s s i b l y  use  t h e  James River .  IIowever, o u r  d a t a  is  v e r y  s p a r s e  

f o r  t h e  James r eg ion .  

A l l  York loggerheads  .main ta ined  a  f o r a g i n g  r ange  which  was 

o r i e n t e d  t o w a r d s  t h e  r i v e r  mouth ,  and  none e v e r  swam more t h a n  

two k i l o m e t e r s  u p r i v e r .  The York S p i t  fo rmed  a  p h y s i c a l  n o r t h -  

e a s t e r n  b o u n d a r y  t o  t h e  f o r a g i n g  r a n g e s  o f  a l l  l o g g e r h e a d s  



cap tu red  i n  t h e  York (F igure  1). The on ly  t u r t l e s  known t o  c r o s s  

t h e  b a r r i e r  were a r i d l e y  (MT-42-83L) and two loggerheads  (MT-80- 

83L and MT-88-83L). The l o g g e r h e a d s  were  d i s p l a c e d  f rom t h e i r  

Rappahannock and Potomac River  c a p t u r e  s i t e s  and c i rcumnavigated 
I 

t h e  b a r r i e r  t o  r e t u r n  t o  t h e i r  p r e f e r r e d  r i v e r s .  The s o u t h e r l y  

r a n g e  b o u n d a r i e s  f o r  York t u r t l e s  ,were n o t  a s  s h a r p l y  d e l i n e a t e d  

a s  t h e  n o r t h e r n  bounda ry ,  b u t  were  u s u a l l y  w i t h i n  t h e  r i v e r  

d i s c h a r g e  plume and bounded i n  t h e  s o u t h  by t h e  g radua l  shoa l ing  

a c r o s s  Poquoson F l a t s .  Compos i te  t y p i c a l  f o r a g i n g  r a n g e s  a r e  

d e p i c t e d  i n  F igu re  1. 

Although v a r i a b l e ,  t h e  t y p i c a l  p a t t e r n  was g e n e r a l l y  less  

t h a n  e i g h t  k i l o m e t k r s  i n  t h e  l o n g  a x i s .  One loggerhead (MT-16- - - . - 
81L) t r a v e l e d  27 k i l o m e t e r s  away from t h e  York mouth t o  a  mid-Bay 

l o c a t i o n ,  t h e n  r e t u r n e d .  An a t t r i b u t e  o f  a l l  York f o r a g i n g  

p a t t e r n s  was a  nor thwest  apex a t  t h e  r i v e r  mouth. 

W i t h i n  e a c h  o f  t h e  t h r e e  t y p i c a l  f o r a g i n g  ranges ,  t u r t l e s  

e x h i b i t e d  t h r e e  g e n e r a l  t y p e s  of movements: 1. long term c i r c u l a r  

p a t h s  which had d u r a t i o n s  o f  one  t i d a l  c y c l e  t o  many c y c l e s ,  

(F igure  1, B & C ) ,  2. s t r a i g h t  l i n e  o r  e l o n g a t e  ova l  p a t h s  which 

t r a v e r s e d  up and down t h e  r i v e r  c h a n n e l s  c o i n c i d e n t  w i t h  t h e  

t i d a l  c y c l e  ( F i g u r e  1, A )  and  3 .  s t a t i o n a r y  p o s i t i o n i n g  a t  a 

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

3 .  RESPIRATORY BEHAVIOR 

The r a t i o  o f  t i m e  t u r t l e s  s p e n t  a t  t h e  s u r f a c e  and below 

t h e  s u r f a c e  was m o n i t o r e d  f o r  s i x  t u r t l e s  i n  1 9 8 2  a n d  f o u r  

t u r t l e s  i n  1983. Radio t r a n s m i t t e r s  b roadcas t ing  a t  f r e q u e n c i e s  



from 150.000 t o  151.000 kHz were imbedded i n  f l o a t s  and  a t t a c h e d  

by s h o r t  f l e x i b l e  l i n e s  t o  t h e  r e a r m o s t  marginal  bones of  each 

specimen. Th i s  p o s i t i o n i n g  in su red  t h a t  t h e  t r a n s m i t t e r  a n t e n n a  

became a e r i a l  w i th  each s u r f a c i n g  and a l lowed t h e  r a d i o  t ransmis -  

s ion '  time t o  approximate c l o s e l y  t h e  time t h e  t u r t l e  was v i s i b l e  

a t  o r  nea r  t h e  s u r f a c e  a s  would be 'seen from t h e  a i r  (F igure  2 ) .  

Table  2 l i s ts  s u b s u r f a c e  t o  s u r f a c e  t i m e  r a t i o s  and  t h e  

p e r c e n t a g e  o f  time s p e n t  a t  t h e  s u r f a c e  f o r  t e n  t u r t l e s .  A 

minimum of 660 p a i r e d  o b s e r v a t i o n s  of  d i v e  d u r a t i o n s  and s u r f a c e  

t i m e s  were  o b t a i n e d  d u r i n g  d a y l i g h t  hours  (0600 t o  2100). The 

average subsu r f ace  t o  s u r f a c e  t ime r a t i o  was c a l c u l a t e d  t o  a i d  i n  

our  popula t iok  e s t i m a t e s  de r ived  from a e r i a l  su rveys  made i n  1982 

and 1983(see  A e r i a l  S u r v e y s ) .  T u r t l e s  MT-63-82L and  MT-42-83L 

were  d ropped  from t h e  a n a l y s i s .  T u r t l e  MT-63-82L was emaciated,  

s l u g g i s h  and  s w a m  i n t o  n e t s  twice; t h e  s e c o n d  e n c o u n t e r  was 

f a t a l .  T h i s  t u r t l e  s p e n t  much more t ime a t  t h e  s u r f a c e  t han  t h e  

o t h e r  t u r t l e s  s t u d i e d .  The second t u r t l e  t h a t  was n o t  i n c l g d e d  

was a d i f f e r e n t  s p e c i e s  (H+, u) and e x h i b i t e d  q u i t e  d i f f e r e n t  

r e s p i r a t o r y  behavior ;  it s p e n t  n e a r l y  f o u r  t i m e s  a s  l o n g  a t  t h e  

s u r f a c e  (19%) than  d i d  t h e  loggerheads  (5.3%). The remaining 478 

obse rva t ions  of loggerheads  y i e l d e d  a mean s u b s u r f a c e  t o  s u r f a c e  

r a t i o  of  19.8:1, o r  5.3% s u r f a c e  t ime.  

4. NET ENCOUNTERS 

A l l  t h e  t e l eme te red  t u r t l e s  encountered pound n e t s  a t  leas t  

once because each specimen was o r i g i n a l l y  r e t r i e v e d  from t h e  head 

o f  a n e t  f o r  t r a c k i n g .  Once t r a c k i n g  commenced, only  one t u r t l e  



(MT-63-82L) was recaptured alive in the head of a net, and it 

later tangled and drowned in the,leader of a different net. Two 

other turtles, MT-62-82L and MT-61-82L, also drowned in pound net 

leaders. These three turtles drowned two, seven and one day (s) 

after release, respectively. The short time between release and 

drowning for these specimens and.the physical and behavioral 

characteristics of the turtles noted in the laboratory prior to 

tracking lead us to believe that they may have been sick or in 

weakened condition. No additional mortalities occurred during 

the more than 400 days that other specimens were tracked. 

The movements of the turtles within their foraging ranges 

exposed them.frequently - to pound nets. The majority of logger- 

heads preferred moving with the tides, towards and away from the 

river mouth along the river channel or along the edge o f  the 

channel. This is unfortunately the location of the majority of 

pound nets which are placed at the channel edge perpendicular to 

the channel direction (Figure 1). Consequently, loggerheads 

typically encountered nets set crosswise to their paths. 

Upon encountering a net, turtles usually stopped, even in 

the presence of strong tidal currents, and proceeded slowly 

towards either the head end or, less frequently towards the tail 

end the net. It was obvious the turtle did not just simply swim 

around the obstacle because the movement to avoid the net always 

consumed more time than if the swimming speed had been maintained 

at a level equal to the period of movement that immediately 

preceded the net encounter. Often, turtles would surface again 

and again, in one spot next to a given net, or moving parallel to 



t h e  n e t .  I t  a p p e a r e d  t h a t  t h e  t u r t l e s  were  i n v e s t i g a t i n g  t h e  

a r e a  c l o s e l y  b e f o r e  swimming a r o u n d  t h e  n e t .  C r u s t a c e a n s  ag-  

g r e g a t e  on  l a r g e  e p i b i o t i c  l o a d s  t h a t  grow on t h e  pound n e t  

s t a k e s  and horseshoe c r a b s  become c o n c e n t r a t e d  a t  t h e  bo t tom o f  

t h e  n e t .  I t  is n o t  s u r p r i s i n g  t h a t  t u r t l e s  l i n g e r  near  t h i s  food 

source .  

5 .  SWIMMING BEHAVIOR 

Tracked t u r t l e s  were s t r o n g l y  in f luenced  by t h e  t i d e .  Even 

so ,  h e a l t h y  t u r t l e s  d i sp l ayed  t h e  a b i l i t y  t o  remain s t a t i o n a r y  o r  

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

T i d a l  d i s p l a c e m e n t s  o c c u r r e d  w h i l e  t u r t l e s  w e r e  o c c u p y i n g  a - - 
fo rag ing  a r e a ,  r e t u r n i n g  t o  p r e f e r r e d  s i t e s  o r  e x i t i n g  t h e  Bay i n  

t h e  f a l l .  I n  fo rag ing  a r e a s ,  t u r t l e s  t e n d e d  t o  d r i f t  w i t h  t h e  

t i d e ,  p r o b a b l y  j u s t  o v e r  t h e  bo t tom i n  s e a r c h  f o r  food. Some 

t u r t l e s  were l e s s  i n f luenced  by t i d e s  t h e n  o t h e r s  and  s p e n t  t h e  

m a j o r i t y  o f  t h e i r  t i m e  i n  c i rcumscr ibed ,  p r e f e r r e d  a r e a s  w i t h i n  

t h e  l a r g e r  fo rag ing  a r e a .  

The d i s p l a c e d  t u r t l e  MT-88-83L showed a n e t  d i r e c t i o n a l  

movement of n e a r l y  seven k i lome te r s  p e r  day. However, w i t h i n  each 

d a y ,  i t s  a c t u a l  movement had a b i - d i r e c t i o n a l  t i d a l  i n f luence .  

The cou r se  doub led  back on i t s e l f ,  i n  a two s t e p  f o r w a r d ,  o n e  

s t e p  back manner a s  t h e  t u r t l e  r e tu rned  t o  t h e  Potomac. 

An unusual  event  was. documented a t  t h e  s t a r t  o f  t h e  f a l l  

m i g r a t i o n  o u t  o f  t h e  Bay. A l o g g e r h e a d  (MT-91-83L) headed due 

e a s t  from t h e  York S p i t  t o  mid-Bay, and m a i n t a i n e d  i t ' s  c o u r s e  

a g a i n s t  e b b  a n d  f l o o d  t i d e s  f o r  o n e  day .  A s  t h e  n e x t  t i d e  



s t a r t e d ,  t h e  t u r t l e  s t a y e d  on t h e '  s u r f a c e  f o r  t h e  e n t i r e  e b b  

c y c l e  b e f o r e  resuming t h e  more common p r a c t i c e  of on ly  s u r f a c i n g  

t o  b rea the .  The s u r f a c e  w a t e r s  of  t h e  Bay f l o w  more s w i f t l y  o u t  

o f  t h e  Bay on ebb  t i d e  t h a n  t h o s e  a t  d e p t h  due  t o  f r e s h  water  

runoff  and t h i s  behavior con fe r r ed  t h e  advantage t o  t h e  t u r t l e  of  

expend ing  l i t t l e  e n e r g y  a n d  maximiz ing  movement toward t h e  Bay 

mouth. Only r a r e l y  has  basking behavior  o r  prolonged t ime a t  t h e  

s u r f a c e  been  r e c o r d e d  f o r  t h e  t e l e m e t e r e d  t u r t l e s  and never  t o  

t h e  degree  t h a t  was recorded f o r  t h i s  t u r t l e .  

6. MIGRATION 

T u r t l e s a r e  u s u a l l y  p r e s e n t  i n  t h e  Bay o n l y  when w a t e r  

t empera tures  a r e  20 C o r  above. The a b s o l u t e  t empera ture ,  o r  t h e  

r a t e  of  change i n  t empera ture  could  be  cues  t o  t h e  t u r t l e  f o r  t h e  

i n i t i a t i o n  of  m i g r a t i o n ,  s i n c e  b o t h  o c c u r  w i t h  p ~ e d i c t a b i l i t y  

each yea r  (F igure  3 ) .  Also c o i n c i d i n g  w i t h  t h e  f a l l  e m i g r a t i o n  

f o r  t h e  p a s t  two y e a r s  was t h e  o n s e t  o f  t h e  f i r s t  of  t h e  f a l l  

n o r t h e a s t  s torms.  These f a c t o r s  could  be  c u e s  f o r  a s h i f t  f rom 

f o r a g i n g  t o  migra tory  behavior .  The r e l a t i v e  importance of each  

has  n o t  been a s c e r t a i n e d .  

The m i g r a t o r y  r o u t e  t aken  by t u r t l e s  a f t e r  l e a v i n g  t h e  Bay 

has  been de t e rmined  t o  be  a c o a s t w i s e ,  s o u t h e r l y  c o u r s e ,  most  

l i k e l y  w i th in  t e n s  of k i l o m e t e r s  of shore .  P r e c i s e  l o c a t i o n s  and 

cont inuous t r a c k s  of i n d i v i d u a l  t u r t l e s  have  been i m p o s s i b l e  t o  

record due t o  adverse  c o n d i t i o n s  p r e v a l e n t  i n  t h e  A t l a n t i c  a t  t h e  

onse t  of w i n t e r .  C o n t a c t  w i t h  m i g r a t i n g  l o g g e r h e a d s  h a s  been  

m a i n t a i n e d  s o u t h  t o  Cape H a t t e r a s ,  b u t  no f u r t h e r .  S a t e l l i t e  



t e l e m e t r y  e x p e r i m e n t s  p l a n n e d  f o r  t h e  f a l l  o f  1 9 8 4  s h o u l d  

e l u c i d a t e  t h e  migratory r o u t e  and t h e  overwin te r ing  sites f o r  t h e  

Bay p o p u l a t i o n ( s )  of loggerheads .  

7. SPECIES COMPARISON 

The f i r s t  s u c c e s s f u l  t e l e m e t r y  s t u d y  o f  a  r f d l e y  i n  t h e  

Chesapeake Bay was accomplished i n  1983. S ince  it i s  t h e  r a r e s t  

of a l l  s e a  t u r t l e s  and i s  n e a r  e x t i n c t i o n ,  t h e  d a t a  t h a t  were  

ob ta ined  a r e  of p a r t i c u l a r  importance. 

Rid leys  a r e  sma l l e r ,  more a c t i v e  and  a g i l e  t h a n  l o g g e r -  

h e a d s  a n d  d i f f e r e n c e s  i n  f o o d  p r e f e r e n c e  r e f l e c t  t h i s .  The 

predominant f,ood i t e m  found  i n  t h e  s t o m a c h s  o f  d e a d ,  s t r a n d e d  
.. 

r i d l e y s  and  i n  t h e  f e c e s  of l i v e  c a p t i v e  specimens of Chesapeake 

r i d l e y s  is t h e  b lue  c r ab ,  C a l l i n e c t e s  ~ j l p i d u s .  The p r e d o m i n a n t  

f o o d  item f o r  t h e  s l o w e r  moving Chesapeake  l o g g e r h e a d  i s  t h e  

horseshoe c r a b ,  Limulus po lv~hemus .  These  f o o d  p r e f e r e n c e s  a r e  

r e f l e c t e d  i n  h a b i t a t  p r e f e r e n c e  and behavior  of t h e  two s p e c i e s .  

The r i d l e y  (MT-42-83L) t r a v e l e d  13  k i l o m e t e r s  upon r e l e a s e  

f rom t h e  York River t o  t h e  Mobjack Bay and t h e n  a b r u p t l y  s e t t l e d  

down t o  f o r a g i n g  b e h a v i o r .  I n  compar i son  t o  l o g g e r h e a d s ,  t h e  

r i d l e y  f r e q u e n t e d  much sha l lower  wate r ,  and was found n e a r e r  t o  

s h o r e  o v e r  e x t e n s i v e  s h o a l  a r e a s  o f  l e s s  t h a n  f i v e  m e t e r s  i n  

depth.  There was no n o t a b l e  o r i e n t a t i o n  t o  channe ls  a n d , t h e  s i z e  

of t h e  a r e a  covered was even more l i m i t e d  than  t h a t  o f  t h e  most  

r e s t r i c t e d  l o g g e r h e a d . ,  The r i d l e y  c o u l d  most  o f t e n  b e  found  

among c r a b  p o t s ,  undoubtedly f eed ing  on t h e  a b u n d a n t  b l u e  c r a b s  

i n  t h e  a r e a .  



The r e s p i r a t o r y  b e h a v i o r  p a t t e r n  was s i m i l a r  i n  t h e  two 

s p e c i e s  bu t  t h e  r i d l e y  remained on t h e  s u r f a c e  approximately  f o u r  

times l o n g e r  t h a n  t h e  a v e r a g e  l o g g e r h e a d  ( T a b l e  2 ) .  A n o t h e r  

d i f f e r e n c e  n o t e d  between t h e  two s p e c i e s  was t h e  lower p r o f i l e  

mainta ined by t h e  r i d l e y  whi le  a t  t h e  s u r f a c e ;  as  opposed t o  t h e  

l o g g e r h e a d s 1 ,  t h e  r i d l e y ' s  ca rapace  was r a r e l y  v i s i b l e  when t h e  

t u r t l e  su r f aced  t o  b r e a t h e  and t h e  r i d l e y  was much more p r o n e  t o  

d i v e  when approached. 

It is important  t o  c o n s i d e r  t h e s e  d i f f e r e n c e s  i n  h a b i t a t  

a n d  p r e y  i t e m  p r e f e r e n c e  be tween  t h e  two s p e c i e s  when making 

management d e c i s i o n s  o r  p lanning  invo lv ing  t h e  Chesapeake Bay s e a  

t u r t 1 . e ~ .  S i n c e  t h e r e  i s  a g r e a t  d i f f e r e n c e  i n  h a b i t a t  p r e f e r e n c e  

and feed ing  h a b i t ,  p lanning  should a d d r e s s  t h e  i n d i v i d u a l  s p e c i e s  

r a t h e r  t han  s e a  t u r t l e s  as a g e n e r a l  ca tagory .  

8. SONIC TRANSMITTER 

A new s o n i c  t r a n s m i t t e r ,  more p o w e r f u l  t han  commercially 

a v a i l a b l e  models ,  was  c o n s t r u c t e d  by Cus tom T e l e m e t r y  a n d  

C o n s u l t i n g  i n  A thens ,  G e o r g i a  and  used  w i t h  s u c c e s s .  The new 

u n i t ,  and i ts  r e c e i v i n g  system, a r e  t h e  f i r s t  s t e p s  i n  t h e  des ign  

of a  mul t ichannel  t e l e m e t r y  system now being adapted f o r  use  w i th  

s e a  t u r t l e s  i n  t h e  Bay. The major b e n e f i t  o f  t h e  new s y s t e m  is 

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

v i o u s l y  u sed  models .  T r a n s m i t t e d  p u l s e s  a r e  now r o u t i n e l y  

d e t e c t a b l e  a t  d i s t a n c e s  o f  o n e  t o  two  k i l o m e t e r s  f rom t h e  

te lemetered  t u r t l e  and under i d e a l  c o n d i t i o n s ,  ranges  o f  n i n e  t o  

t e n  k i l o m e t e r s  may b e  o b t a i n e d .  The i n c r e a s e d  r a n g e  o f  t h e  



transmitters increases the likelihood of maintaining contact with 

free-ranging turtles and also aids in the clarity of the signal 

pulse. The latter is crucial to the methods we will use for 

multichannel transmission. 

AERIAL SURVEYS I 

Thirteen survey flights were made in 1982 and again in 1983 

in the study area (Figure 4). East-west transects were flown as 

reported in the 1982 annual report. The average length of a four 

transect survey was 123 linear kilometers in 1982 and 139 
A 

kilometers in 1983. Four to five percent of the study area was 

covered by each survey. 

In 1982, 168 loggerheads, one ridley and three leatherbacks 

were observed during the flights. In 1983, 272 loggerheads, 

twelve ridleys and one leatherback were observed. Figure 5 is a 

frequency histogram of the lateral distances of a11 turtles from 

the flight path as calculated from perpendicular sighting angles. 

Ninety percent of all sightings occurred between 50 meters and 

300 meters from the path of the plane. We have therefore limited 

the effective visual strip width to 250 meters on either side of 

the plane. With this data truncation, and considering only the 

flights on which turtles were present in the Bay, calculations of 

the density of loggerheads during the surveys were made. An 

unadjusted density of 0.21 turtles per kilometer squared was 



o b t a i n e d  f o r  1982 and  i n  1983 t h e  u n a d j u s t e d  d e n s i t y  was 0.37 

t u r t l e s  p e r  k i lometer  squared.  . 

S u r f a c i n g  t imes  were monitored f o r  r a d i o  tagged loggerheads 

both seasons  (see Telemetry) and t h e  average r a t i o  o f  d i v e  d u r a -  

t i o n  t o  t i m e  s p e n t  on o r  n e a r  t h e  s u r f a c e  was determined t o  be 

18.9 t o  1. I n  o rde r  t o  a c c o u n t  f o r  unseen  d i v i n g  t u r t l e s  t h i s  

r a t i o  was m u l t i p l i e d  by t h e  number of t u r t l e s  seen on each f l i g h t  

t o  y i e l d  an e s t i m a t e  o f  t h e  t o t a l  number o f  t u r t l e s  o c c u r r i n g  

a l o n g  t h e  f l i g h t  p a t h  d u r i n g  t h e  s t u d y .  The r e s u l t s  from two 

f l i g h t s  each occur r ing  i n  J u n e  were  e x c l u d e d  from t h e  c a l c u l a -  

t i o n s  b e c a u s e  w e  f e e l  t h a t  t h e  g r e a t e r  number of t u r t l e s  seen  on 

t h e s e  f l i g h t s - w e r e  p o s s i b l y  m i g r a t i n g  i n t o  t h e  Chesapeake  Bay. 

M i g r a t i n g  t u r t l e s  may e x h i b i t  d i f f e r e n t  b e h a v i o r  and a c t i v i t y  

p a t t e r n s  from t h o s e  observed i n  f o r a g i n g  t u r t l e s  and  i n v a l i d a t e  

t h e  use of t h e  adjustment  r a t i o .  

New d e n s i t i e s  were c a l c u l a t e d  based on t h i s  s u r m i s e .  For  

1982 a new average  d e n s i t y  of 0.15 t u r t l e s  p e r  k i lometer  squared 

was c a l c u l a t e d .  The r e c a l c u l a t e d  a v e r a g e  d e n s i t y  f o r  1983 was 

0.26 t u r t l e s  pe r  k i lometer  squared.  Use of t h e  adjustment  r a t i o  

ob ta ined  from s u r f a c i n g  behavior  y i e l d s  an  e s t i m a t e d  d e n s i t y  o f  

2.8 t u r t l e s  pe r  k i lometer  squared f o r  1982 and 4.9 f o r  1983. The  

approximate s i z e  of t h e  s t u d y  a r e a  i s  1550 k i l o m e t e r s  s q u a r e d .  

S i n c e  l o g g e r h e a d s  a r e  r a r e l y  found  i n  w a t e r s  less  t h a n  f o u r  

meters  i n  depth,  t h e  a d j u s t e d  d e n s i t i e s  were  e x t r a p o l a t e d  t o  an  

a r e a  o f  c i r c a  750 k i l o m e t e r s  squared,  which corresponds t o  t h a t  

p o r t i o n  o f  t h e  s t u d y  a r e a  e n c l o s e d  by t h e  f o u r  m e t e r  c o n t o u r  

l i n e .  E x t r a p o l a t i n g  from our average d e n s i t y  approximation,  we 



estimate the minimum number of loggerheads utilizing the lower 

Bay in 1982 to be approximately 2,100 individuals. In 1983, the 

approximate number of turtles occupying the study area was calcu- 

lated to be 3,600 turtles. The sixty percent increase between 

years may be a result of better aerial viewing conditions in 

1983 or may reflect true annual variation. No conjectures can be 

made concerning the inter-annual estimates until several more 

surveys .are made and trends become apparent. Consideration of 

the negative biases inherent in aerial surveys (glare, observer 

differences, sea state) will tend to increase the estimate. 

Decreases in the estimate will arise by excluding areas as non- 

preferred habitat. e 

. - 

The estimates above do not include the area above New Point 

Comfort. We consider the estimates to be reasonable for the 

study area. In order to extrapolate the estimates to include the 

entire Chesapeake Bay, distribution patterns of loggerheads in 

the mid and upper Bay need to be determined. Two surveys were 

flown immediately to the north of the study area and results 

similar to the study area results were obtained. No information 

is available for the distribution of loggerheads north of the 

Potomac River, although turtles are known from the region. 

An estimate of the summer standing stock of loggerheads in 

the Chesapeake Bay has been generated by Lutcavag,e and Musick 

(submitted). They estimated circa 3,000 individuals in the Bay 

in 1981 based on mark-recapture methods. This estimate is of the 

same order of magnitude as the estimate from the aerial surveys. 



One survey was made of  t h e  Delaware Bay on 10 August  1983  

t o  d e t e r m i n e  how many s e a  t u r t l e s  may h a v e  been u s i n g  t h e  

Delaware a s  a forag ing  a r e a .  Four  t r a n s e c t s  were  f lown  and no 

t u r t l e s  were  o b s e r v e d .  We c o n c l u d e  t h a t  s e a  t u r t l e s  were n o t  

u t i l i z i n g  t h e  lower Delaware Bay i n  n u m b e r s d e t e c t a b l e  by a e r i a l  

o b s e r v a t i o n  i n  Augus t .  I f  t u r t l e s  were p r e s e n t  i n  t h e  Delaware 

t o  t h e  degree t h a t  t h e y  a r e  p r e s e n t  i n  t h e  Chesapeake  Bay, we 

should have observed approximately twenty t u r t l e s  on t h e  survey.  

TAGGING PROGRAM 

- - . - 
I n  1983,  we added f i f t y - f i v e  loggerheads and e leven  r i d l e y s  

t o  our  popula t ion  of tagged t u r t l e s  i n  t h e  Chesapeake Bay. S ince  

1980,  a t o t a l  of 210 loggerheads and 24 r i d l e y s  have been tagged 

wi th  numbered s t e e l  t a g s  on one o r  both f r o n t  f l i p p e r s .  The VIMS 

t a g g i n g  program i s  a n  ongoing s tudy  of t h e  point- to-point  move- 

ments of s e a  t u r t l e s  from t h e  Bay. Volunteer ,  c o o p e r a t i n g  pound 

n e t  f i s h e r m e n  a i d  u s  i n  our t agg ing  program and a l s o  provide  u s  

wi th  t u r t l e s  they  a c c i d e n t l y  ca t ch ,  when reques ted  t o  do so. The 

monel t a g s  used a r e  provided by D r .  Archie Carr  a t  t h e  Un ive r s i ty  

of F l o r i d a  and annual r e p o r t s  of t agg ing  e f f o r t  a r e  s e n t  t o  D r .  

Carr  and t o  NMFS, S E  region.  



BECAPTURES 

As a result of the VIMS tagging program, twenty-three L 

caretta and three G, kernpi with numbered tags have been recap- 

tured in the last four years (Table 3). In thirteen instances 

loggerheads were recaptured in the same year they were tagged. 

Eleven turtles were annual or multiannual migrants to the 

Chesapeake Bay. One loggerhead (MT-22-81L) was captured in 1981 

and 1982, and recovered dead the third year, in 1983. Another 

loggerhead, MT-16-81L, was tagged in 1981, then stranded dead two 

years later. These turtles represent the only multiannual 
- 

recaptures. - . - 
Three ridleys and three loggerheads were long-distance 

recaptures; tagged in the Bay and recaptured elsewhere or tagged 

elsewhere and recaptured here. A ridlcy (AAD109;AADllO) with a 

carapace length of -41 cm was tagged near the Canaveral Channel, 

Florida and washed ashore dead in the Bay near Lynnhaven Inlet, a 

distance of 1430 kilometers in ten months. A loggerhead (NMFS 

MS3310) reached the Bay from Port Canaveral, Florida, a distance 

of 1200 kilometers, in 15 months. MT-17-81L, a ridley, was 

recaptured alive in Bogue Banks, North Carolina 9 months after 

its original capture in the York River, 639 kilometers away. 

Another loggerhead (K804) traveled 552 kilometers to Sneadls 

Ferry, North Carolina, 11 months after capture at Lynnhaven 

Inlet. Two turtles made extraordinary trips to the Bay. One 

small, 16.0 cm ridley was a headstart turtle from Homasassa, 

Florida (tag tG2123). It traveled 2277 kilometers to Hampton 



Roads, Virginia where it was captured alive after approximately 

14 months, swimming an average of 5.3 kilometers per day. A 

loggerhead tagged in 1982 (AAB734tAAB735) from Canaveral Channel, 

Florida was recovered alive only 5 months later in Mathews 

County, Virginia, a trip covering 1245 kilometers or 8.2 

kilometers per day. 

Growth can be reported from only four recaptures. MT-16-81L 

was caught on 11 July 1981 and recaptured and released offshore 

10 October 1981. On 25 May 1983 it was found dead. Straight 

line carapace length (CLS) indicated a 1.5 cm increase over this 

two year period. MT-156-82L was caught on 16 September 1982 and 

recaptured in..1983 with a CLS increase of 2.5 cm. The third-year 

turtle (MT-22-81L) was tagged on 9 September 1981 and had grown 

3.2 cm by the time of its recapture, 21 months later. Errors can 

arise when dealing with growth measurements as shown by a logger- 

head, MT-46-80L, caught in 1980 and recaptured in 1981. A loss 

of 2.5 cm in curved carapace length was recorded. This is prob- 

ably due to measuring techniques among researchers. Differences 

in epibiotic loads on the carapace cause errors in curved 

measurements since a tape measurement includes the epibiota. 

Another source of error is that stranded dead animals tend to 

swell because of post mortem decay, causing distortion of the 

carapace. All our known growth measurements should be treated as 

tentative until enough specimens have been recaptured to reduce 

the variation in the data. 

Unfortunately, four turtles that were recaptured were 

released by the public without measurements and after removal of 



their tags. Also, we observed three loggerheads with tag scars. 

Turtles lose their tags through corrosion and growth or through 

removal by people. No data have been collected that reveal the 

magnitude of the tag loss problem. Therefore, population es- 

timates by mark-recapture techniques are difficult to quantify. 

Scattered, infrequent loggerhead nesting occurs in Virginia. 

Weekly aerial surveys of suitable nesting coastline were flown in 

1980 and no evidence of nesting was seen (Byles and Musick, 1981, - 
unpublished, Appendix A). Some nesting may have occurred on the 

Barrier Islands and not been reported, but no major nestingis 

likely to have occurred. Personnel from Back Bay National 

Wildlife Refuge have found and protected about one nest each 

season south of Virginia Beach and Chincoteague National Wildlife 

Refuge has had the same magnitude of nesting during the study 

period. 

Virginia is only marginally 'suitable as a sea turtle rookery 

due to two main factors. There is a lack of suitable habitat 

(such as sargassum) for the protection and nurture of hatchlings 

off our coast, and cooler temperatures may prevail during incuba- 

tion which would drive the sex ratio towards a majority of males 

(Appendix A). 



The populations of turtles that use the Bay as a summer 

foraging area consist of immature specimens, whether loggerheads 

or ridleys. No adult-sized ridleys have ever been encountered 

and adult-sized loggerheads are rare, although some were stranded 

near the Bay mouth and along the Atlantic beaches. 

Table 4 lists the overall means of morphometric measures 

taken by VIMS personnel from live and dead loggerheads for all 

years. Frequency histograms by five centimeter intervals are 

given for loggerheads (Figure 6) and ridleys (Figure 7). 

Eighty-five percent of the loggerheads we examined fell in - - . . 
the interval between 50 cm and 80 cm straight line carapace 

length, and these data were clustered tightly about the mean of 

67.0 cm (SE = 0.72, N = 255) (Figure 6). The data were weakly 

skewed towards larger size due to the occassional stranding of 

adult-sized (-90 cm +) turtles near the Bay mouth and Atlantic 

beaches. Over 90% of all turtles examined were 'less than 90 cm 

in carapace length. The largest live turtle collected in the Bay 

had a carapace length of 86.0 cm. 

The mean straight line carapace length of ridleys we ex- 

amined was 40.0 cm (SE = 1.329, N = 29) (Figure 7). Seventy-five 

percent of the ridleys were between 30 and 45 cm. 



BLOOD EXAMINATION 

Blood was sampled from live turtles when possible and a 

series of analyses were initiated to determine health or disease 

state parameters to aid us with rehabilitation and to investigate 

possible causes of mortalities. These studies are being pursued 

at present to establish the normal baseline parameters in sea 

turtles. Appendix C contains the results obtained thus far for 

the baseline. 

Serum gonadotropin levels were determined as an indicator 

of sex by Dave Owens, Texas A & M University. For 50 live 

turtles from which 'blood was sampled, 32 were determined to be - - 
female, 14 were male and four were intermediate but probably 

males, yielding a sex ratio of 1.8 to 1 females to males. The 

sex ratio of immature loggerhead populations from other southeast 

areas is 1.6 to 1 (Thane Wibbels, personal communication), which 

suggests there is no differential migration pattern between the 

sexes in the immature life stages. 

Although the majority of turtles we saw were immature, sex 

was determined by visual examination of reproductive organs in 

autopsied individuals. Twenty-six females and fourteen males 

were identified which yields an overall sex ratio of 1.9 to 1 for 

turtles examined. This supports the results of the blood 

analysis. 



POUND NET EXAMINATIONS 

I n  1983  an e f f o r t  was made t o  de te rmine  t h e  r e l a t i v e  number 

of t u r t l e s  t h a t  were  c a u g h t  i n  pound n e t  l e a d e r s  and  drowned.  

~ h r e e  m e t h o d s  were  u sed  t o  c o l l e c t  t h e  i n f o r m a t i o n :  a e r i a l ,  

s u r f a c e  and s u b s u r f a c e  e x a m i n a t i o n .  The a e r i a l  s u r v e y  was t o  

d e t e r m i n e  t h e  a r e a l  and  t e m p o r a l  e x t e n t  of  t u r t l e s  cap tu red  i n  

pound n e t s  as w e l l  a s  t h e  a b i l i t y  t o  s p o t  them from t h e  a i r ,  The 

s u r f a c e  s u r v e y  was a  "ground  t r u t h n  of t h e  a e r i a l  o b s e r v a t i o n s  

and e f f o r t  was focused on s p e c i f i c  a r e a s .  The s u b s u r f a c e  s u r v e y  

was d e s i g n e d  t o  tes t  t h e  f e a s i b i l i t y  of  t h e  d i v i n g  method and t o  

determine thelnumber of  t u r t l e s  t h a t  were  c a u g h t  below t h e  s u r -  

f a c e ,  and t h a t  could n o t  be seen  wi th  t h e  o t h e r  two methods. 

1. AERIAL EXAM1 NATION 

A l l  pound n e t s  i n  t h e  Chesapeake  Bay were surveyed once a 

month t o  determine t h e  number of  n e t s  f i s h i n g  and t h e  l o c a t i o n s ,  

On s e v e n  f l i g h t s ,  f rom A p r i l  through October,  pound n e t  l e a d e r s  

were  examined f o r  dead  t u r t l e s .  Approx ima te ly  2 4 0  n e t s  w e r e  

checked  c l o s e l y ,  and a n  a d d i t i o n a l  304 n e t s  were  checked a t  a  

d i s t a n c e  from t h e  p l ane  wi th  b i n o c u l a r s .  An a v e r a g e  o f  78 n e t s  

p e r  f l i g h t  w e r e  e x a m i n e d  c l o s e l y  o r  w i t h  b i n o c u l a r s .  F i v e  

t u r t l e s  en tangled  i n  n e t s  were observed f rom t h e  a i r  d u r i n g  t h e  

s u r v e y s ,  w h i c h  was s u p p o r t e d  1 0 0 %  by s u r f a c e  g round  t r u t h  

surveys .  



2. SURFACE EXAMINATION 

300 net examinations were performed by boat from 22 May 1983 

to 16 October 1983. The nets were examined on an opportunistic 

basis, the frequency, number and locations were dependent largely 

on surface conditions and weather with the exception of ground 

truth examinations made in con jun'ction with overflights. The 

York River, York Spit and Mobjack Bay received the most atten- 

tion, in part because of proximity to VIMS and in part due to the 

greater number of beached carcasses usually found in this area 

(see Mortalities). 

Two ridleys and fourteen loggerheads were found in the 

leaders or bays of pound nets. Of these, two loggerheads were 

retrieved alive from leader entanglement, and two loggerheads 

were retrieved from nets where it was obvious that they drifted 

into the net with the tide and weren't tangled. All net en- 

tanglements were discovered during examinations that occurred 

from 22 May through 10 June. No turtles were found in the 

leaders of any nets checked from July through October. This 

follows the temporal pattern of strandings seen in the Bay since 

1979; peak mortalities occur in late May and throughout June 

(Figure 9). 

3. SUBSURFACE EXAMINATION 

Ten pound nets were selected for underwater examination with 

scuba. Dives were made on 6, 7, 8 and 10 June in the York River 

and York Spit area. Diving could be accomplished only at rela- 

tively slack water and was hampered by poor visibility 



(approximately 10 to 150 cm) and billowing nets. Two divers swam 

the length of each net Is leader, one diver near the bottom and 

one diver approximately three meters from the top. Divers were 

linked together by a safety line, in case of entanglement. 

. Nine nets had no turtles in the leaders, but one net had 

four loggerheads caught near the surface and two more below the 

surface. The turtles below the surface were entangled ap- 

proximately three meters deep, at the point where the stringer 

top portion of the leader junctured with the mesh lower portion 

(Figure 8). 

1. STRANDINGS 

We actively solicit sea turtle information from the public 

each season. Many calls and reports are unconfirmed and haven't 

been included in the following discussion. Table 5 contains live 

or dead turtles examined by trained VIMS personnel and dead 

turtles reported to us by our stranding network. Methods and a 

discussion of the stranding network were given in the 1982 NMFS 

report. 

Of the total strandings for all years (772), the majority 

(639) were loggerheads; ridleyslmade up less than 5% of the total 

dead turtles. The distribution of strandings by species was 

similar in all study years. 



I n  a l l  y e a r s ,  t h e  g r e a t e s t  number of  s t r a n d i n g s  occur red  i n  

J u n e  when t u r t l e s  f i r s t  e n t e r e d  t h e  l o w e r  Bay ( F i g u r e  9 ) .  

S t r and ings  b e f o r e  May and a f t e r  November were n e a r l y  n o n e x i s t e n t  

i n  a l l  s t udy  y e a r s .  The c o n c e n t r a t i o n  of m o r t a l i t y  i n  t h e  s p r i n g  

may be due i n  p a r t  t o  t h e  poor p h y s i c a l  c o n d i t i o n  of  many t u r t l e s  

r e s u l t i n g  from sub-optimal c o n d i t i b n s  du r ing  t h e  w in t e r  fol lowed 

by t h e  arduous c o a s t a l  mig ra t ion  t o  t h e  Bay. Evidence suppor t ing  

a  l i n k  b e t w e e n  m o r t a l i t i e s  and  p o o r  h e a l t h  was r e v e a l e d  by 

autopsy and c a r c a s s  examina t ion ,  however ,  f u r t h e r  work must  b e  

done  t o  d e t e r m i n e  w h e t h e r  a  d i r e c t  c a u s a l  r e l a t i o n s h i p  e x i s t s .  

Blood a n a l y s e s  were begun i n  1983 t o  d e t e r m i n e  t h e  h e a l t h  s t a t e  

of s e a  t u r t l e s l a n d  may p rov ide  t h e  l i n k  between h e a l t h  and s t r a n -  

d ings  as t h e  s tudy  p rog res se s .  

The s p a t i a l  d i s t r i b u t i o n  of s txand ings ,  l i k e  t h e  temporal  

d i s t r i b u t i o n ,  was s i m i l a r  f o r  a l l  s t udy  y e a r s .  S t r a n d i n g s  were  

c o n c e n t r a t e d  p r i m a r i l y  i n  zones 3, 6, and 7 (F igu re  LO and 11). 

F a c t o r s  which may have  c o n t r i b u t e d  t o  t h e  o b s e r v e d  s t r a n d i n g  

p a t t e r n  i n c l u d e  a )  l o c a l  c u r r e n t s ,  which may have concen t r a t ed  

f l o a t i n g ,  dead t u r t l e s ,  b )  a  non-uniform d i s t r i b u t i o n  of  t u r t l e s ,  

c )  uneven r e p o r t i n g ,  and  d )  d i f f e r e n t i a l  p r e s s u r e s  l e a d i n g  t o  

m o r t a l i t y .  The degree  of c o n t r i b u t i o n  by t h e s e  f o u r  f a c t o r s  t o  

t h e  observed s t r a n d i n g  p a t t e r n  has  n o t  been determined.  



2.CAUSE OF DEATH 

T a b l e  6 l i s t s  t h e  c a u s e s  of  d e a t h  f o r  250 t u r t l e s  examined 

by VIMS p e r s o n n e l  s i n c e  1979.  The  l a r g e s t  g r o u p  i s  i n  t h e  un- 

d e t e r m i n e d  c a t a g o r y  (69'8). These t u r t l e s  e i t h e r  had no marks o r  

o t h e r  outward s i g n s  of  t h e  c a u s e  o f  d e a t h ,  o r  t h e y  were  t o o  bad ly  

decomposed t o  de t e rmine  a c ause .  Nets  were d i r e c t l y  invo lved  o r  

i m p l i c a t e d  i n  18.6% of t h e  d e a t h s .  ~ m p l i c a t i o n  ev idence  i n c l u d e s  

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

t h e  neck o r  l i m b s  o r  t r a c e s  o f  a n t i - f o u l i n g  p a i n t  ( s i m i l a r  t o  

t h a t  found on pound n e t s )  on t h e  c a r c a s s .  

W e  had been assuming t h a t  many of  t h e  unde te rmined  c a t a g o r y  

w e r e  so rnehow.ne t  r e l a t e d ,  b u t  h a v e  n o t  b e e n  a b l e  t o  p rove  it. 
.-. 

T h i s  p a s t  y e a r  ou r  e x p e r i e n c e  w i t h  t u r t l e s  e n t a n g l e d  i n  l e a d e r s  

h a s  made u s  more s k e p t i c a l  t h a t  t u r t l e s  drowning i n  pound n e t s  

cou ld  remain unmarked and d r i f t  o u t  of  t h e  n e t  t o  s t r a n d .  When 

t u r t l e s  become t a n g l e d ,  t h e y  s t r u g g l e  a n d  g e n e r a l l y  have ve ry  . 
t i g h t ' c o n s t r i c t i o n s  on t h e  e x t r e m i t i e s  t h a t  a r e  c a u g h t .  We h a v e  

no e x p l a n a t i o n  f o r  t h e  l a r g e  undetermined c a t e g o r y  as y e t .  

H i s t o l o g i c a l  e x a m i n a t i o n s  were p e r f o r m e d  by D r .  R i c h a r d  
'-, 

Wolke, U n i v e r s i t y  o f  Rhode I s l a n d ,  f o r  f i f t e e n  t u r t l e s  i n  1983: 

t h i r t e e n  loggerheads ,  one  r i d l e y  and one  l e a t h e r b a c k .  The  h e a r t  

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

gonads,  k idney,  and s p l e e n  were t h e  t i s s u e s  examined. E l e v e n  o f  

t h e  s p e c i m e n s  had  m o d e r a t e  t o  a d v a n c e d  p o s t  mortem decay which 

made t h e  c a u s e  of d e a t h  i m p o s s i b l e  t o  d e t e r m i n e .  MT-23-83 and  

MT-25-83 w e r e  d i a g n o s e d  a s  h a v i n g  S p i r o r c h i d i a s i s  ( a  p a r a s i t i c  



b l o o d  f l u k e  i n f e c t i o n ) .  T h r e e  t u r t l e s  h a d  e v i d e n c e  o f  

g a s t r o e n t e r i t i s .  

The f o u r  t u r t l e s  above  had  p o s t  mor tem d e c a y  o f  t h e i r  

t i s s u e s  s o  f i n d i n g s  were  l i m i t e d .  The h i s t o l o g i c a l  d iagnoses  

have n o t  r e v e a l e d  t h e  c a u s e  o f  d e a t h ,  b u t  r a t h e r  a  p o s s i b l e  

weakened c o n d i t i o n  l ead ing  t o  dea th .  Such has  been t h e  c a s e  wi th  

a l l  p o s t  morta e x a m i n a t i o n s  of  t i s s u e s  s i n c e  o u r  r e s e a r c h  was 

s t a r t e d ;  namely t h a t  few s p e c i m e n s  a r e  s u i t a b l e  f o r  h i s t o l o g i c  

examination and i n  t h e  c a s e s  where r e s u l t s  a r e  ob ta ined ,  a  d i r e c t  

l i n k  t o  t h e  cause  of dea th  is n o t  found. 

We examined t i s s u e s  from fou r  s e a  t u r t l e s  t o  determine t h e  

p r e s e n c e ,  c o m p o s i t i o n ,  and c o n c e n t r a t i o n  of hydroca rbon  p o l -  

l u t a n t s  found i n  Chesapeake Bay (Appendix B ) .  Samples of f a t  and 

l i v e r  were taken  from f o u r  an imals  s t r a n d e d  i n  t h e  Chesapeake Bay 

and V i r g i n i a  c o a s t a l  waters .  Three loggerheads and one l e a t h e r -  

back t u r t l e  were examined. T o t a l  c o n c e n t r a t i o n s  of h y d r o c a r b o n s  

p e r  10.0g of  l i v e r  ranged  from 209.0ppb t o  1193.3ppb. Only one 

f a t  s a m p l e  was  f o u n d  t o  h a v e  m e a s u r a b l e  c o n c e n t r a t i o n  o f  

p o l l u t a n t s .  T h i s  sample conta ined  a t o t a l  hydrocarbon concentra-  

t i o n  of 1694.0ppb. T h i s  sample had t h e  h i g h e s t  c o n c e n t r a t i o n s  of 

hydrocarbons f o r  a l l  samples. 

Pyrogenic compounds found i n  sediments  were a l s o  p r e s e n t  i n  

a l l  contaminated t u r t l e  samples. Feeding and h a b i t a t  a r e  primary 

sources  of exposure t o  t h e s e  compounds. The r e s u l t s  show t h a t  



compounds t h a t  a r e  commonly found i n  o t h e r  a r e a s  and organisms of 

t h e  Chesapeake Bay were p r e s e n t  i n  l o g g e r h e a d s  a n d  l e a t h e r b a c k s  

f rom t h e  Bay and V i r g i n i a  c o a s t a l  wa te r s .  The r e s u l t s  a l s o  show 

high c o n c e n t r a t i o n  of PCBs. F u r t h e r  s t u d i e s  a r e  needed t o  d e t e r -  

mine t h e  magnitude of  con tamina t ion  of  s e a  t u r t l e s  i n  Chesapeake 

pay and  t h e  i m p l i c a t i o n s  f o r  t h e ' h e a l t h  and  s u r v i v a l  o f  t h e  

( t u r t l e s .  

4. STOMACH CONTENTS 

Stomach c o n t e n t s  of t h i r t y  s t r a n d e d  t u r t l e s  (27 loggerheads ,  

one r i d l e y ,  two l e a t h e r b a c k s )  were examined i n  t h e  f i e l d  i n  1983. 

The l o g g e r h e a d s  had mostly horseshoe c r a b  and b l u e  c r a b  p a r t s  i n  

t h e i r  s tomachs.  S p i d e r  c r a b ,  rock  c r a b  p a r t s  and c l a m  b o d i e s  

were  found  i n  scme d i g e s t i v e  t r a c t s .  Q u a n t i t i e s  of f i s h  bones 

were found i n  t h e  stomachs of seven an imals  l e a d i n g  u s  t o  b e l i e v e  

they  had been f eed ing  i n  pound n e t s .  The r i d l e y  stomach had on ly  

b l u e  c r a b  p a r t s  i n  i t s  s tomach.  Two l e a t h e r b a c k  s t o m a c h s  were  

a l s o  examined.  Noth ing  w a s  f o u n d  i n  o n e ,  b u t  t h e  o t h e r  had a 

ketchup p l a s t i c  wrapper l o d g e d  i n  t h e  i n t e s t i n e .  T h i s  was n o t  

t h e  cause  of dea th .  

Stomach c o n t e n t s  from t h i r t e e n  l o g g e r h e a d s  were  c o l l e c t e d  

f o r  c l o s e r  e x a m i n a t i o n  i n  t h e  l a b o r a t o r y .  Of t h e s e ,  w e  found 

t h r e e  w i th  b lue  c r a b s  p a r t s ,  two wi th  h o r s e s h o e  c r a b  p a r t s ,  two 

w i t h  s p i d e r  c r a b  p a r t s ,  f o u r  w i t h  f i s h  bones. C lam bod ie s  and 

seaweed were c o l l e c t e d  i n  on ly  a few t u r t l e s .  One t u r t l e  had a n  

opercu lum from a  whelk and sand i n  i ts  stomach. Sand was common 



i n  esophagus o f  t h o s e  t h a t  s t r a n d e d  on t h e  b e a c h e s .  T h e r e  a r e  

more a n a l y s e s  on t h e s e  c o l l e c t i o n s  t o  be completed.  

SUMMARY 

We a r e  s t u d y i n g  t h e  l a r g e  p o p u l a t i o n  o f  imma tu re  sea 

t u r t l e s  t h a t  m i g r a t e  t o  t h e  Chesapeake Bay each  summer t o  f o r age .  

Most a r e  l o g g e r h e a d s ,  however, t h e  r a r e  r i d l e y  a l s o  u s e s  t h e  Bay 

i n  t h e  same manner, b u t  i n  f e w e r  numbers .  S i n c e  1979 ,  w e  h a v e  

documented  well o v e r  1 , 0 0 0  s i g h t i n g s ,  i n c i d e n t a l  c a p t u r e s  and 

s t r a n d i n g s  of  s e a  t u r t l e s .  P o s i t i v e  i d e n t i f i c a t i o n  h a s  been made 

f o r  6 6 4  l o g g e r h e a d s ,  47 r i d l e y s  and e i g h t  l e a t h e r b a c k s ,  most o f  

which were s t r a n d e d  dead an imals .  

Loggerheads and r i d l e y s  r e s i d e  and f o r a g e  i n  t h e  Chesapeake 

Bay d u r i n g  t h e  warm months. They s w i m  t o  t h e  Bay a s  t h e  w a t e r  

r e a c h e s  20  C ,  which  u s u a l l y  o c c u r s  i n  l a t e  May. Both s p e c i e s  

have been shown t o  t r a v e l  f r o m  w i n t e r i n g  s i t e s  as  f a r  away a s  

F l o r i d a ,  a n d  t o  l e a v e  t h e  C h e s a p e a k e  i n  t h e  autumn ( a g a i n  a s  

t empe ra tu r e s  r e a c h  20  C ) ,  a n d  t r a v e l  a t  l e a s t  a s  f a r  s o u t h  a s  

Cape H a t t e r a s ,  N o r t h  C a r o l i n a .  No e v i d e n c e  h a s  been found o f  

t u r t l e s  w i n t e r i n g  i n  V i r g i n i a  w a t e r s .  

L o g g e r h e a d s  f o r a g i n g  i n  t h e  Bay o r i e n t e d  t o w a r d s  r i v e r  

mouths  a n d  f r e q u e n t e d  t h e  c h a n n e l s  a n d  c h a n n e l  e d g e s  o f  t h e  

r i v e r s .  T h e i r  movements g e n e r a l l y  had a s t r o n g  t i d a l  component, 

a l t hough  t h e y  were a b l e  t o  m a i n t a i n  p o s i t i o n  a g a i n s t  a l l  t i d a l  

f l o w s .  F o r a g i n g  r a n g e s  o f  t e l e m e t e r e d  t u r t l e s  were  t y p i c a l l y  



f i v e  t o  t e n  k i l o m e t e r s  i n  l e n g t h  a n d  c o n f i n e d  by t h e  w i d t h  o f  

r i v e r  c h a n n e l s .  However,  t h e  f o r a g i n g  b e h a v i o r  encompassed a  

continuum from s t a t i o n a r y ,  p r e f e r r e d  s p o t s  t o  30  k i l o m e t e r  l o n g ,  

m u l t i t i d a l  c y c l e s .  A d d i t i o n a l l y ,  a  s t r o n g  t e n d e n c y  t o  r e t u r n  t o  

p r e f e r r e d  f o r a g i n g  r a n g e s  i n  s p e c i f i c  r i v e r s  was shown by d i s -  

p l a c e d  t u r t l e s  w i t h i n  t h e  s e a s o n .  Annua l  r e t u r n s ' t o  t h e  same 

r i v e r  were documented f o r  some t u r t l e s .  b u t  n o t  a l l .  L o g g e r h e a d s  

f o r a g e d  i n  w a t e r  4 t o  20 m e t e r s  deep.  

The r i d l e y  t e l e m e t e r e d  i n  1983 m a i n t a i n e d  a s m a l l e r  f o r a g -  

i n g  r a n g e  t h a n  t h e  l o g g e r h e a d s .  I t  u s u a l l y  moved h o r i z o n t a l l y  

o n l y  t e n  t o  one hundred m e t e r s  w i t h  t h e  t i d e  a n d  s t a y e d  i n  much 

s h a l l o w e r  w a t e r ,  f r o m  o n e  t o  t h r e e  m e t e r s  d e e p .  The r i d l e y l s  
d 

f o r a g i n g  a r e a  was l i m i t e d  t o  t h e  s h a l l o w  w a t e r  a l o n g  m a r s h  e d g e s  

a n d  t o  t h e  s e a g r a s s  beds ,  which a r e  f r e q u e n t e d  by i ts  major  p r e y  

item, t h e  b l u e  cr'ab. 

T h e  f o r a g i n g  b e h a v i o r  o f  t h e  l o g g e r h e a d s  b r o u g h t  t h e  
, 

t u r t l e s  i n t o  c o n t a c t  w i t h  s t a k e d  pound n e t s  a l o n g  c h a n n e l  e d g e s .  

Many n e t  e n c o u n t e r s  by t e l e m e t e r e d  t u r t l e s  r e v e a l e d  t h a t  t h e y  

o f t e n  swam n e x t  t o  a n d  a r o u n d  n e t s  i n  a l l  t i d a l  c o n d i t i o n s  

w i t h o u t  e n t a n g l e m e n t  o r  c a p t u r e .  S e v e r a l  t u r t l e s  i n  p o o r  o r  

emac ia ted  c o n d i t i o n  were u n a b l e  t o  a v o i d  n e t  e n t a n g l e m e n t ,  a n d  

drowned. 

I n c i d e n t a l  c a p t u r e  of  t u r t l e s  a l i v e  o r  d e a d  i n  pound  n e t s  

was d e p e n d e n t  i n  p a r t  on t h e  p o s i t i o n  of  t h e  n e t .  Nets set n e a r  

t o  s h o r e  i n  a r e a s  of  modera te  t i d a l  c u r r e n t s  were l i k e l y  t o  c a t c h  

t u r t l e s  a l i v e  and r a r e l y  had dead t u r t l e s  t a n g l e d  i n  t h e  l e a d e r s  

o r  bays. Nets se t  a l o n g  channe l  e d g e s  i n  a r e a s  o f  s t r o n g  t i d a l  



c u r r e n t s  and e s p e c i a l l y  deep wate r  n e t s  nea r  l a r g e  s c a l e ,  phys i -  

c a l  f e a t u r e s  l i k e  t h e  York S p i t  we re  l i k e l y  t o  c a t c h  and  drown 

t u r t l e s .  W e  b e l i e v e  t h a t  n e t s  i n  a r e a s  of s t r o n g  t i d a l  c u r r e n t s  

and e s p e c i a l l y  where c u r r e n t s  c h a n g e  r a p i d l y  o r  a r e  f l o w i n g  i n  

m u l t i p l e  d i r e c t i o n s  a t  d i f f e r e n t  dep ths  a r e  more l i k e l y  t o  drown 

t u r t l e s .  

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

Larger mesh n e t s  (12 t o  16 inch  s t r e t c h  mesh) were more l i k e l y  t o  

t a n g l e  and drown t u r t l e s  t han  sma l l  mesh (6 t o  10 inch  s t r e t c h ) .  

Nets w i th  v e r t i c a l  s t r i n g e r s  f rom t h e  t o p  l i n e  t o  a b o u t  t h r e e  

m e t e r s  down from t h e  t o p  seemed p a r t i c u l a r i l y  prone t o  c a p t u r e  

and drown t u k t l e s  i n  a r e a s  o f  s t r o n g  t i d e s .  The d i v i n g  s t u d y  

s u g g e s t e d  t h a t  t h e r e  was no l a r g e  g roup  of drowned t u r t l e s  un- 

d e t e c t e d  under t h e  s u r f a c e .  

P a t t e r n s  o f  r e s p i r a t o r y  b e h a v i o r  i n v e s t i g a t e d  by r a d i o  

t e l eme t ry  were u sed  t o  g e n e r a t e  a  f a c t o r  which  was a p p l i e d  t o  

a e r i a l  s u r v e y  d e n s i t i e s  t o  a c c o u n t  f o r  unseen, d iv ing  t u r t l e s .  

Loggerheads s p e n t  an average  of 5.3% of t h e i r  t ime  a t  t h e  s u r f a c e  

d u r i n g  d a y l i g h t  h o u r s .  T h a t  meant  w e  o n l y  saw 5.3% o f  t h e  

popu la t ion  of t u r t l e s ,  t h e  pe rcen tage  a t  t h e  s u r f a c e  d u r i n g  any 

f l i g h t .  The survey d e n s i t i e s  were a d j u s t e d  t o  i n c l u d e  t h e  94.7% 

t u r t l e s  below t h e  s u r f a c e .  

We es t ima ted  t h a t  t h e r e  were 2,100 loggerheads  i n  t h e  s tudy  

a r e a  i n  1982 and  3 ,600  i n  1983.  W e  c o n s i d e r  t h e s e  e s t i m a t e s  

c o n s e r v a t i v e  and r e p r e s e n t a t i v e  o f  t h e  lower Bay. However, we 

h e s i t a t e  t o  e x t r a p o l a t e  t h e s e  e s t i m a t e s  t o  i n c l u d e  t h e  r e s t  o f  

t h e  Chesapeake  u n t i l  more i s  d i s c o v e r e d  about  t h e  d i s t r i b u t i o n  



p a t t e r n s  of t u r t l e s  i n  t h e  c e n t r a l  and n o r t h e r n  p o r t i o n s  o f  t h e  

Bay. The s i x t y  pe rcen t  i n c r e a s e  i n  d e n s i t y  from 1982 t o  1983 may 

be  a  t r u e  i n c r e a s e ,  o r  it may 'be  t h e  r e s u l t  o f  b e t t e r  s u r v e y  

' cond i t ions  i n  1983. 

M i g r a t i o n  p a t t e r n s  o r  pa thways  h a v e  b e e n  d i f f i c u l t  t o  

d e t e r m i n e .  M i g r a t i o n  t a k e s  p l a c e  when t h e  r i s i n g  o r  f a l l i n g  

temperatures  reach 20 C. Other cues  such a s  pho tope r iod  o r  f a l l  

s torms co inc ide  wi th  t h e  changing tempera ture ,  bu t  t h e  importance 

of each cue has  n o t  been determined.  

W e  h a v e  e s t a b l i s h e d  t h a t  t u r t l e s  m i g r a t e  s o u t h  o f  Cape 

H a t t e r a s  each win te r ,  bu t  no in format ion  was o b t a i n e d  as  t o  how 

f a r  s o u t h  t h e y  t r a v e l l e d  o r  whether t hey  h ibe rna ted  o r  remained 

a c t i v e  d u r i n g  t h e  c o l d  months .  We have  more i n f o r m a t i o n  f o r  

t u r t l e s  m i g r a t i n g  n o r t h  t o  t h e  Bay i n  t h e  s p r i n g :  s e v e r a l  t a g  

records  from a s  d i s t a n t  a s  F l o r i d a  and  t h e  Gulf  o f  Mexico have  

been recorded.  

Nesting of s ea  t u r t l e s  on t h e  V i r g i n i a  c o a s t s  d u r i n g  t h e  

s t u d y  p e r i o d  was l i m i t e d .  Rid leys ,  of  course ,  n e s t  on ly  on t h e  

G u l f  s h o r e s  o f  M e x i c o ,  The  o c c a s i o n a l  l o g g e r h e a d  n e s t s  

o v i p o s i t e d  on our s h o r e s  a r e  probably a t  t h e  l i m i t s  of t h e  breed- 

ing  range of t h e  spec ie s .  The l a r g e  s t o c k  o f  l o g g e r h e a d s  w h i c h  

f r e q u e n t  t h e  Bay e a c h  summer do n o t  o r i g i n a t e  from V i r g i n i a  

beaches. 

Whether t h e  f o r a g i n g  logge rheads  which e n t e r  t h e  Bay each 

summer c o n s t i t u t e  one p o p u l a t i o n ,  o r  a r e  compr i sed  of  d i s c r e t e  

p o p u l a t i o n s  i n  a  f e e d i n g  a g g r e a g a t  i o n  has  n o t  been determined.  

There is  no proven method of aging s e a  t u r t l e s ,  and t h i s  p r e v e n t s  



us from determining survivorship curves, recruitment, and the 

impact of mortalities on the population (s) . Our inability to 

determine parent stocks or even migration routes of Bay turtles 

has made it impossible to fully assess the impact of events in 

the Chesapeake Bay on the numbers of sea turtles worldwide. 

We have found that the loggerheads and ridleys entering the 

Bay each year are immature. The size classes of each species are 

narrowly limited. Eighty-five percent of the loggerheads we have 

seen were between 50 cm and 80 cm. Seventy-five percent of the 

ridleys were between 30 cm and 45 cm. 

The sex ratio of loggerheads in the Bay were skewed towards 

females in an.approximate 1.8 to 1 ratio. This is similar to the - 
A . . 

sex ratio of other immature loggerhead populations in the 

southeast United States. 

The documented loggerhead mortalities average 150 turtles 

per year, and each year the greatest numbers are in June. The 

'number of mortalities comprises approximately 5 - 10% of the 
population which we estimate are using the lower Bay each summer. 

We have not identified what portion of the total mortalities the 

known deaths represent, but actual mortalities are greater than 

the numbers we examine each year. 

The impact of mortalities on the ridley population is more 

difficult to assess since the numbers using the Bay have not been 

determined. However, due to the severe decimation of the nesting 

population, any mortalities are important and protection must be 

afforded ridleys wherever they are found. We have documented 



t h i r t y  d e a d  r i d l e y s  i n  t h e  Bay s i n c e  1979 ,  a n d  h a v e  examined  

seven teen  l i v e  specimens.  

I n v e s t i g a t i o n s  o f  m o r t a l i t y  c a u s e s  h a v e  b e e n  hampered 

because  t h e  advanced d e c o m p o s i t i o n  o f  mos t  s t r a n d i n g s ,  and  be- 

cause  most c a r c a s s e s  we examined r evea l ed  no ev idence . - t o  p i n p o i n t  

t h e  c ause  o f  dea th .  I n  approx imate ly  70% of t h e  m o r t a l i t i e s ,  t h e  

cause  o f  d e a t h  cou ld  n o t  be determined.  Pound n e t  r e l a t e d  c a u s e s  

a c c o u n t e d  f o r  -19% o f  t h e  m o r t a l i t i e s ,  w i t h  a l l  o t h e r  c a u s e s  

a c c o u n t i n g  f o r  t h e  r e m a i n i n g  11%. The pound n e t  f i s h e r y  is 

r e s p o n s i b l e  f o r  a  minimum of  50 l o g g e r h e a d  d e a t h s  e a c h  y e a r  a n d  

t h e  f i g u r e  c o u l d  b e  h i g h e r  i f  some o f  t h e  undetermined c a t a g o r y  

a r e  a c t u a l l y  pound n e t  r e l a t e d .  - 
I n t i t i a l  s t u d i e s  o f  t h e  t i s s u e s  of  some s t r a n d e d  t u r t l e s  

r evea l ed  e l e v a t e d  q u a n t i t i e s  of  P C B ' s  and hydrocarbon p o l l u t a n t s  

s i m i l a r  t o  t h o s e  f o u n d  i n  Bay s e d i m e n t s  and b e n t h i c  organisms.  

I n g e s t i o n  is t h e  l i k e l y  s o u r c e  of t h e s e  compounds i n  s e a  t u r t l e s .  

RECOMMENDATIONS 

1. Our e s t i m a t e s  o f  t h e  p e r c e n t  time t u r t l e s  s p e n d  on t h e  

s u r f a c e  a r e  b a s e d  on t h e  behav ior  o f  summer f o r a g i n g  r e s i d e n t s .  

A d d i t i o n a l  r e s e a r c h  on s u r f a c i n g  b e h a v i o r  mus t  be c o n ' d u c t e d  

t h r o u g h  t r a c k i n g  e x p e r i m e n t s  on m i g r a t i n g  t u r t l e s  a l o n g  t h e  

c o a s t .  T h i s  d a t a  can t h e n  be  a p p l i e d  t o  t h e  l a r g e  a e r i a l  s u r v e y  

d a t a  ba se  (accrued by t h e  BLM CET.AP program and NMFS programs) t o  

produce more a c c u r a t e  r e g i o n a l  estimates o f  t u r t l e  abundance. 



2. Our estimates of subsurface pound net mortality are based 

on only a small sample size because of the difficult diving 

conditions in the Chesapeake Bay. Additional SCUBA surveys of 

pound nets should be conducted in June to achieve more accurate 

estimates of subsurface turtle mortality, 

3. Additional comparisons should be made of mortality rates in 

pound nets with an upper portion of the leader composed of 

stringers versus nets with leaders entirely composed of twelve or 

sixteen inch mesh. 

4. Studies,should be continued on the relative health of - - 
turtles entering Chesapeake Bay in the spring and the potential 

vulnerability of "sickn turtles to pound net capture. 

5 .  Preliminary data suggest that pound nets with stringer-type 

leaders and located in deep water where strong'currents occur may 

be the principal source of pound net turtle mortalities in early 

June. Time of year, area, net configuration and the turtle's 

physical condition all contribute as important variables in sea 

turtle mortality in pound nets. We plan to continue and expand 

our consultation with cooperating commercial pound net fishermen 

to arrive at a series of recommendations to phase out-certain 

mesh types in the lower Bay to reduce sea turtle mortality. 

6. Aerial surveys in the Chesapeake Bay should be continued to 

monitor density fluctuations and refine the estimations of 



p o p u l a t i o n  s i z e .  A d d i t i o n a l  s u r v e y s  o f  t h e  c e n t r a l  and upper 

p o r t i o n s  o f  t h e  Bay a r e  n e c e s s a r y  t o  e s t i m a t e  t h e  numbers  o f  

t u r t l e s  u t i l i z i n g  t h e  e n t i r e  e s t u a r y .  

7. The numbers and c a u s e s  of  m o r t a l i t i e s  s h o u l d  b e  m o n i t o r e d  

a s  w e  have done i n  t h e  p a s t  w i t h  t h e  h e l p  of  t h e  e x i s t i n g  s t r a n d -  

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

i n f o r m a t i o n  t h a t  c a n  b e  p r o v i d e d  ( b o n e s  f o r  a g i n g  s t u d i e s ,  

stomach c o n t e n t s ,  p o s s i b l e  c ause  of  d e a t h ,  t i s s u e  samples ,  e tc . ) .  

8. E n v i r o n m e n t a l  i m p a c t  s t a t e m e n t s ,  d redge  and f i l l  p e r m i t s ,  

a n d  o t h e r  l e g a l  documen t s  s h o u l d  be  s t u d i e d  w i t h  c a r e  w h e r e  
d 

p o s s i b l e .  Impacts  on s e a  t u r t l e s  o r  t h e i r  h a b i t a t s  w i l l  occur  i n  

t h e  Bay. 



Table  1 

TELEMETERED TURTLES 1981-1983 

WT CLS LAST DAYS 
TURTLE SPECIES TAG NOS (kal  (cm l RELEASE CONTACT TRACKED 

* Tracked p rev ious ly  f o r  33 days  in 1981 (MT-22-81L) 
** Also t r acked  f o r  36 days  in 1982 (MT-156-82L) 
*** Lost c o n t a c t  f o r  32 days  



Table 2 

TURTLE SURFACE/DIVE TIMES FOR 1982 & 1983 
DAYLIGHT HOURS ONLY 

CLS WEIGHT SUBSURFACE/ 
TURTLE' (cm 1 t k a )  SURFACE R B I 0  % SURFACE # OBSERVATIONS 

MT-62-82L 75 . 4 56.0 26.3 3.8% 38 

* Dropped from analysis 



Table  3 

TAGGED TURTLE RECAPTURES 
1979 - 1983 

MT NUMBER CLS TAGCED/RE'iEASED 
SPECIES TAG NUMBERS (cm) DATEILOCATION 

RECAPTURE ZIULTIPLE RECAPTURES 
DATEILOCATION CONDITION DATEILOCATION C O ~ N T S  

lVII8O/Chisholm ~ r e ~ k ,  
York Co., VA 

/Potomac River  

3OX8O/Lynnhaven, VA 

20VIII80lPotomac River  

1 i v e  h e a d s t a r t  t u r t l e  

28VI80/Potomac Rive r  l i v e  X8OIPotomac River  l i v e  

l i v e  

1 i v e  X80/Potomac River  l i v e  

2OVIII8O/Potomac River  

12VII8O/Cherry P o i n t ,  
Hathews Co., VA 

3OVI8O/Potomac River IPotomac River  

12VIII8O/Po tomac Rive r  

l i v e  X80IPotomac River  l i v e  

l i v e  X80IPotomac River  l i v e  4VIBOICherry P o i n t ,  
Mathews Co., VA 

24VI80/Potomac Rive r  lOVIIl/Cherry Po in t .  
Mathews Co., VA 

dead 

NMS HS3310 18I I I80 /Por t  Caneveral ,  
FL 

l i v e  

5~181 /~o ;k  River  l i v e  

KT-50-82 

30VII80IYork River  8VII180IRudee I n l e t ,  
VA Beach, VA 

l i v e  

7VlII8O/Po tomac River  27VI82lHaven Beach, 
Mathews Co.. VA 

dead 

411811FL 

24V181lYork River 

dead 

1 i v e  

l i v e  

15VII81/York River 

r e l e a s e d  minus t a g s  

r e l e a s e d  minus t a g s  

r e l e a s e d  minus t a g s  

28VII81lYork River  29IV82lBogue Banks, NC 

14IX81/Cherry P o i n t  
Xathews Co.. VA 

7V182lMilf ord Haven, 
Mathews Co . , VA 

l i v e  

19V82/Newriver I n l e t ,  
Sneed 's  Fe r ry ,  NC 

l i v e  



Table 3 (cont.) 

TAGGED TURTLE RECAPTURES 
1979 - 1983 

KT NUHBER U S  TAGGEDIRELEASED RECAPTllRE MULTIPLE RECAPTURES 
SPECIES TAG NUMBERS (a) DATEILOCATION DATEILOCATION CONDITION DATEILOCATION COMENTS 

- - - - - - - - 

66.0 9IX81/York River 25IX82/Hampton Road? 
Middle Grounds 
Hampton, VA 

~p ~ 

l i v e  

l i v e  

1 i v e  

dead 

dead 

l i v e  

l i v e  

dead 

l i v e  

l i v e  

l i v e  

29VI83lBuckroe Beach dead - MT-79-83; Radio- 
tacked i n  '81 6 '82 
(MT-163-82L) 

62.3 l lVI I8 l /York  River 10x8113 mi les  e a s t  of 
Cape Henry, VA 

25V831Buckroe Beach, dead - MT-12-83 
Hampton, VA 

31182lCanaveral Channdl, 
FL 

14VII82/Cherry Po in t ,  
Hathews Co., VA 

re leased  mlnus t ags ;  
M-168-82SF 

US Nat. Res. 
0577 

6VII82lLynnhaven I n l e t  
VA Blach, VA 

VBZ/Buckroe 
Hampton, VA 

31V82lYork River  

20IX82/Potomac River lVII83/Potomac River  

62.0 16IX82IYork River 22VI83lYork River UT-78-83L; retagged 
K2751;K2752 

63.0 26VII83lYork River 9VIII831York River 

21V83lBuckroe 
Hampton, VA 

latoVI83lPotomac River 

VI831Buckroe 
Hampton, VA 

5VII 83ICape Henry, VA 

31VII83lSand Shoals  
Smith I s l a n d  
Chesapeake, VA 



T a b l e  4 

LOGGERHEAD MORPHOMETRIC MEANS 

ALL VIMS EXAMINED L I V E  & DEAD 
1979-1983 

(CM 

STANDARD 
MEASUREMENT MEAN RANGE ERROR N 

S t r a i g h t  Carapace  Length  67.0 43.2-108.2 0.72 255 

S t r a i g h t  Carapace .  Width 55.4 36.8-81.0 0.52 241 

Curved Carapace  Length  71.4 37.0-118.0 0.79 215 

Curved Carapace  Width 67.2 35.2-100.1 0.72 208 

Head Length 15.4 10.0-25.9 0.17 177  
.. . - 

Head Width 13.1 7.5-23.4 0.15 234 

P l a s t r o n  Length 50.5 30.6-78.0 0.62 1 7 6  

P l a s t r o n  Width 34.9 23.1-58.4 0.50 124 



T a b l e .  5 

VIMS OR STRANDING NETWORK EXAMINED TURTLES 

VIMS EXAMINED STRAND1 NG 
YEAR LIVE DEAD NETWORK TOTALS 

1983 28 C c  + 89 C c  + 42 C c  - 159 C c  - 
9 Lk + 5 Lk + 0 Lk - 1 4  'Lk - 
0 D c  + 2 D c  + 0 D c  - 2 D c  

J L m  + ALun + - m - -Un - 
37 + 96 + 47 - 180 - 

TOTALS 73  + 3 2 1  + 378 - 7 7 2  - 

C c  = C a r e t t a  ~ a r e t t q  
Lk = Le~idochelvs k e m ~ i  
D c  = Dermochelvs c-3 
Un = Unknown 



Table  6 

Undetermined 

N e t  Re la ted  

CAUSE OF DEATH 
VIMS EXAMINED TURTLES 

Shark Rela ted  1 0.4% 

Prop Damage 2 1  7.4% 

Idiot - Induced 
( i n t e n t i o n a l )  

Other F i sh ing  Gear 

TOTAL 
- 



COMPOSITE FORAGING RANGES 

Figure 1 







Figure 4 









Figure 8 

4 9 









Anonymous, 1992. Interactions between sea turtles and the summer 
flounder trawl fishery, November, 1991 - February, 1992. 
U.S. Dep. Comer. NOAA Technical Memorandum NMFS-SEFSC-307, 
58 p. 

Babcock, H. L. 1937. The sea turtles of the Bermuda Islands, with 
a survey of the present state of the turtle fishing 
industry. Proc. Zool. Soc. Lond. 107: 595-601. 

Bellmund, S.A.: J.A. Musick; R.A. Byles; J.A.Keinath; and 
D.E. Barnard. 1987. Ecology of sea turtles in Virginia. 
Special Scientific Report #I18 to National Marine Fisheries 
Service. Contract #NA80FAC-00004, July 1987. 

Burke, V.J., E.A. Standora and S.J. Morreale. 1989. Environmental 
factors and seasonal occurrence of sea turtles in Long 
island, New York. In: Eckert, S.A., K.L. Eckert and T.H. 
Richardson (Compilers). 1989. Proceedings of the Ninth 
Annual Workshop on Sea Turtle Conservation and Biology. NOAA 
Technical Memorandum NMFS-SEFC-232, pp 21-23. 

Burke, V.J., S.J. Morreale and E.A. Standora. 1990(a). 
Comparisons of Diet and Growth of Kempts ridley and 
loggerhead turtles from the northeastern U.S. In: 
Richardson, T.H., J.I. Richardson, and M.Donnelly 
(Compilers). 1990. Proceedings of the Tenth Annual Workshop 
on Sea Turtle Biology and Conservation. NOAA Technical 
Memorandum NMFS-SEFC-278. p 135 

Burke, V.J., S.J. Morreale, and E.A. Standora. 1990 (b). Diet of 
the Kemp's ridley sea turtle in Long Island, New York. 
Report to the National Marine Fisheries Service. Silver 
Spring, MD. 

Burke, V.J., E.A. Standora, and S.J. Morreale. 1991. Factors 
affecting strandings of cold-stunned juvenile Kempls ridley 
and loggerhead sea turtles in Long Island, New York. Copeia 
1991(4), pp.1136-1138 

Byles, R.A. and J.A. Musick. 1981. Nesting of Loggerhead sea 
turtles, Caretta caretta, in Virginia. Final Report 
submitted to the Environmental Protection Agency and the 
City of Danville Virginia. Virginia Institute of Marine 
Science, 1 May, 1981. 

Byles, R.A. 1988. Behavior and ecology of sea turtles from 
Chesapeake Bay, Virginia. A dissertation presented to the 
faculty of the School of Marine Scieence, The College of 
William and Mary in Virginia, in partial fulfillment of the 
requirements for the degree of Doctor of Philosophy. 

Byles, R. 1991. Personal Communication. U.S. Fish and Wildlife 
Service. 



Carr, A. F. 1952. Handbook of turtles. Ithaca, New York: Cornell 
University Press. 

Carr, A. F. 1954. The passing of the fleet. A.I.B.S. Bull., 4(5): 
17-19. 

Carr, A. F. and L. Ogren. 1960. The ecology and migrations of sea 
turtles 4. The green turtle in the Caribbean Sea. Bull. 
Amer. Mus. Nat. Hist. 131(1): 1-48. 

Carr, A. F. 1963. Panspecific reproductive convergence in 
Le~idochelvs kem~i. Ergebn. Biol. 26: 298-303. 

Carr, A. F., M. H. Carr and A. B. Meylan. 1978. The ecology and 
migrations of sea turtles. 7. The western Caribbean green 
turtle colony. Bull. Amer. Mus. Nat. Hist. 162(1): 1-46. 

Crouse, D. T., L. B. Crowder and H. Caswell. 1987. A stage-based 
model for loggerhead sea turtles and implications for 
conservation. Ecology 68(5): 1412-1423. 

Dickerson, D.D., J.I. Richardsoon, J.S. Ferris, A.L. Bass and M. 
Wolff. 1991. Entrainment of sea turtles by hopper dredges 
in Cape Canaveral and King's Bay Ship Channels. USACOE 
Waterways Experimint Station Information Exchange Bulletin. 
Vol D-91-3, Nov. 1991. 

Dobie, J. L., L. H. Ogren and J. F. Fitzpatrick, Jr. 1961. Food 
notes and records of the Atlantic ridley turtle 
(Le~idochelvs kem~i) from Louisiana. Copeia 1961(1): 
109-110. 

Duellman, W. E. 1961. The amphibians and reptiles of Michoacan, 
Mexico. Publ. Univ. Kans. Mus. Nat. Hist., 15: 1-148. 

Eggers, J. M. 1989. Incidental capture of sea turtles at Salem 
Generating Station, Delaware Bay, New Jersey. In:Eckert, 
S.A., K.L. Eckert, and T.H. Richardson (Compilers). 1989. 
Proceedings of the Ninth Annual Workshop on Sea Turtle 
Conservation and Biology. NOAA Technical Memorandum NMFS- 
SEFC-232. pp. 221-224. 

Ehrhart, L. M. 1979. A survey of marine turtle nesting at Kennedy 
Space Center, Cape Canaveral Air Force Station, North 
Brevard County, Florida, 1-122. Unpublished report to 
Division of Marine Resources, St. Petersburg, Florida, Fla. 
Dept. Nat. Res. 



Ehrhart, L. M. 1983. Marine turtles of the Indian River lagoon 
system. Florida Sci. 46(3/4): 337-346. 

Ernst, L. H. and R. W. Barbour. 1972. Turtles of the United 
States. Univ. Kentucky Press, Lexington Ky. 

??Evans, P.G.H. 1987. The Natural History of Whales and 
Dolphins. Christopher Helms Ltd, Kent. 

Hirth, H. F. 1971. Synopsis of biological data on the green 
turtle Chelonia mvdas (Linnaeus) 1758, FA0 Fisheries 
Synopsis No. 85: 1-77. 

Gambell 1985 

Gambell 1985a 

Hildebrand, H. H. 1963. Hallazgo del area de anidacion de la 
tortuga marina wloraw, Le~idochelvs kemwi (Garman), en la 
costa occidental del Gulfo de Mexico. Ciencia, Mex 22(4): 
105-112. 

Hildebrand, H. H. 1982. A historical review of the status of sea 
turtle populations in the western Gulf of Mexico. pp 
447-453 In: Biology and conservation of sea turtles. K. A. 
Bjorndal. (ed.) Smithsonian Institution Press, Washington, 
D.C. 

Hirth 1971 

Katona and Beard, 1990) 

Keinath, J.A., J.A.Musick and R.A.Byles. 1987. Aspects of the 
biology of Virginia's sea turtles: 1979-1986. Virginia 
Journal of Science. Vol. 38, No. 4. Winter 1987: pp 329-336 

Knowlton and Kraus 1989). 

Knowlton, pers comm 1992). 

Lazell, J. D. 1980. New England waters: critical habitat for 
marine turtles. Copeia 1980(2): 290-295. 

Lutcavage, M. 1981. The status of marine turtles in Chesapeake 
Bay and Virginia coastal waters. Masters Thesis, College of 
William and Mary. 

Mate 1992 

Mendonca, M. T. and L. M. Ehrhart. 1982. Activity, population 
size and structure of immature Chelonia mvdas and Caretta 



Appendix A 

Nest ing of Loggerhead Sea  T u r t l e s ,  

Care t ta  caretta, i n  V i r g i n i a  

F ina l  Report Submitted to 

the Environmental P r o t e c t i o n  Agency 

and the C i ty  of - Danvi l l e  , V i r g i n i a  

BY 

Richard A. Byles and J .  A. Musick, ( P r i n c i p a l  ~ n v e s t i g a t o r )  

Virginia  I n s t i t u t e  of Marine Sc ience  

School  of Marine Sc i ence  

Col lege  o f  William and Mary 

Gloucester Po in t ,  V i r g i n i a  23062 

1 May 1981 



INTRODUCTION 

I n  May of 1980, we i n i t i a t e d  a p r o j e c t  t o  e v a l u a t e  t h e  

n e s t i n g  use of V i r g i n i a ' s  A t l a n t i c  c o a s t a l  beaches by t h e  

loggerhead s e a  t u r t l e ,  C a r e t t a  c a r e t t a .  

The loggerhead i s  cons idered  an endangered s p e c i e s  by 

t h e  Commonwealth o f  V i r g i n i a  and t h e  s p e c i e s  i s  on t h e  

f e d e r a l  t h r e a t e n e d  list. 

Funds f o r  t h e  s tudy  w e r e  p rov ided  by a f e l l owsh ip  

s t i p e n d  from t h e  C i t y  of  Danv i l l e ,  V i r g i n i a  through t h e  

Environmental P r o t e c t i o n  Agency. 

The loggerhead is t h e  m o s t  common n e s t i n g  marine t u r t l e  

i n  the United S t a t e s  and t h e  s o u t h e a s t  c o a s t  i s  one o f  on ly  

f o u r  major loggerhead n e s t i n g  areas remaining i n  t h e  world 

(L.M. Ehrhar t ,  p e r s o n a l  communication) . The s p e c i e s  is  t h e  

most commonly o c c u r r i n g  s e a  turtle o f  t h e  four  s p e c i e s  t h a t  

e n t e r  V i r g i n i a ' s  nearshore  waters and t h e  Chesapeake Bay 

du r ing  warm weather.  The Chesapeake Bay and a d j a c e n t  marine 

waters s e r v e  as a major summer f e e d i n g  a r e a  f o r  s u b a d u l t  

loggerheads CM. Lutcavage, unpubl ished Master 's  Thes i s ,  

VIMS, 1981). 

Car r  (3952, p. 390) d e s c r i b e d  t h e  U.S. breed ing  range 

of C a r e t t a  as t h e  sou the rn  coast and "formerly from V i r g i n i a  

t o  F l o r i d a  and t h e  Gulf statesn and E r n s t  & Barbour (1972, 

p. 233) s tate t h a t  a l t hough  it formerly  nes ted  i n  V i r g i n i a ,  

today 's  b reed ing  range "probably i s  r e s t r i c t e d  t o  p o i n t s  

s o u t h  of  Cape Lookout, North Carolina.'' However, on s e v e r a l  



occas ions  n e s t i n g  by loggerheads  has been r e p o r t e d  on the 

beaches o f  the Barrier I s l a n d s -  of t h e  Delmarva Pen insu la  

and on o r  n e a r  t h e  Back Bay Nat iona l  W i l d l i f e  Refuge (NWR) . 
I n  s p i t e  o f  t h e  p a u c i t y  o f  v e r i f i e d  records  (see Appendix I)  , 
we b e l i e v e d  the a c t u a l  i nc idence  of n e s t i n g  might be much 

g r e a t e r  due t o  s e v e r a l  f a c t o r s  enumerated below. 

1. Nearly a l l  o f  V i r g i n i a ' s  B a r r i e r  I s l a n d s  are 

un inhab i t ed  wi th  ex t r eme ly  l i m i t e d  access.  The ma jo r i t y  o f  

t h e  Barrier '  c o a s t  is  under  s tewardship  of  t h e  Nature Conservancy 

which i n t e n d s  t h e  p e r p e t u a l  p re se rva t ion  of  the ecosystem 

(Hennessey, 1976) , c o n t r o l s  access to .  the i s l a n d s ,  and 

p a t r o l s  o n l y  i n f r e q u e n t l y  t o  keep unauthor ized persons  o f f  

the lands ,  a l l  of which are on ly  acces s ib l e  by boa t .  Recent  

and c u r r e n t  n e s t i n g  may n o t  have been observed and t h e r e f o r e  

could  n o t  be r epo r t ed ,  

2. The Back Bay NWR is  a l s o  remote and un inhab i t ed  and 

n o t  r e g u l a r i l y  p a t r o l l e d  by F ish  and W i l d l i f e  Personnel .  

Although t h e r e  i s  more p u b l i c  access  t o  t h i s  s e c t i o n  of beach,  

unnot iced o r  un repor t ed  n e s t i n g  may have occur red .  

3.  Concen t r a t i ons  o f  a d u l t  s i z e d  loggerheads  are found 

i n  V i r g i n i a ' s  c o a s t a l  w a t e r s  dur ing summer months. They are 

p a r t i c u l a r i l y  abundant i n  t h e  t i d a l  channels  and o t h e r  w a t e r s  

around the B a r r i e r  I s l a n d s .  Caldwell,  Carr  and Ogren (1959) 

n o t e  t h a t  male and female loggerheads  congregate  f o r  mat ing 

n e a r  a n e s t i n g  beach d u r i n g  t h e  reproduct ive  season  and t h e  



r e p o r t s  of a d u l t  s i z e  s e a  t u r t l e s  i n  ou r  a r e a  may be  c i r c u m s t a n t i a l  

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

4. I n  1969, t h e  U.S. F ish  and W i l d l i f e  S e r v i c e  i n i t i a t e d  

a program of t r a n s p l a n t i n g  Caretta eggs from n e s t s  l a i d  a t  t h e  

Cape Romain (South Caro l ina)  WWR t o  Chincoteague, Back Bay 

and Pea I s l a n d  1JWR's. According t o  Rick P o e t t e r ,  a s s i s t a n t  

manager o f  t h e  Back Bay W R ,  from 1969 through 1979 over  14,500 
N o ~ t h  G~T~I;~O'S and 

' h a t c h l i n g s  w e r e  r e l e a s e d  onAvi rg in i a8s  beaches. The purpose 

of  t h e  t r a n s p l a n t a t i o n  program w a s  t o  a t tempt  a no r t lward  

ex tens ion  of t h e  breeding  range o f  t h e  A t l a n t i c  loggerhead 

t o  c o a s t a l  NWR1s  i n  V i r g i n i a  and North Carolina where n e s t i n g  

co lon ie s  could be " r ees t ab l i shed"  on p ro tec t ed  beaches  

(unpublished U.S.F.W.S. Progress  Report  N o .  11, October  31, 

1979).  

A s  the s u r v i v o r s  of these  e f f o r t s  reached m a t u r i t y ,  it 

was assumed they would r e t u r n  t o  beaches where they  f i r s t  

crawled i n t o  t h e  ocean a s  h a t c h l i n g s  and l ay  t h e i r  eggs.  



DESCRIPTION OF STUDY AREA 

1. The E a s t e r n  Shore 

The E a s t e r n  Shore of V i r g i n i a  i s  t h e  southernmost  po r t i on  

of t h e  Delmarva Pen insu la  bounded on t h e  n o r t h  by t h e  S t a t e  

of Maryland, on t h e  w e s t  and sou th  by t h e  Chesapeake Bay and 

on t h e  eas t  by t h e  A t l a n t i c  Ocean. Low b a r r i e r  i s l a n d s  backed 

by e x t e n s i v e  t i d a l  marshlands and lagoon systems s e p a r a t e  

t h e  mainland of t h e  Peninsu la  from t h e  A t l a n t i c  Ocean. The 

t h i r t e e n  i s l a n d s  which compose the outermost  b a r r i e r  system 

are i n t e r r u p t e d  by twelve major t i d a l  i n l e t s  (see Map 1) . 
Unbroken i s l a n d  c o a s t a l  l e n g t h s  range from approximately 

2.7 k i l o m e t e r s  f o r  Myrtle I s l a n d  t o  approximately  1 3  k i lometers  

f o r  Parramore I s l and .  The t o t a l  l eng th  of A t l a n t i c  s h o r e l i n e  

composed by V i r g i n i a ' s  B a r r i e r  I s l a n d s  i s  approximately  82 

k i lome te r s .  

These b a r r i e r  I s l a n d s  vary  from low sand  overwash areas 

and e rod ing  o l d  marshlands t o  w e l l  de f ined  sandy beaches 

backed by s t a b l e  dune r i d g e s  and maritime f o r e s t s .  A l l  of 

t h e  i s l a n d s  grade i n t o  e x t e n s i v e  t i d a l  marshes and upland 

i s l a n d s  t o  t h e  w e s t .  

The g e n e r a l l y  narrow beaches c o n s i s t  o f  f i n e  t o  coarse  

s i l i c e o u s  and carbona te  sands w i th  vary ing  amounts of  s h e l l  

fragments.  They range from w e l l  s o r t e d  t o  n o t  w e l l  s o r t e d  sands.  

Hennessey C1976) d e s c r i b e s  the h ighe r  and o l d e r  f r o n t a l  

dunes as e x c e s s i v e l y  d ra ined  soils of t h e  Newhan series ( f i n e  

sand) vege ta t ed  by herbaceous p l a n t s  i n t e r s p a c e d  wi th  open areas 



of  s l i g h t  vege ta t ion  marked by blowing sand. Typica l ly  

behind t h e  f r o n t a l  dunes, f l a t t e r  a r e a s  of  Coro l l a  f i n e  

sands ,  Coro l la  f i n e  sand overwashes or complexes o f  s o i l  

types  are found. These s o i l s  suppor t  a wide v a r i e t y  of  

herbaceous and woody p l a n t s .  

This  is a  high energy s h o r e l i n e  wi th  e ros ion  and sand 

t r a n s p o r t  a l t e r i n g  t h e  i s l a n d  beach conf igu ra t ion  markedly 

from yea r  t o  year  and season t o  season. 

2. Cape Henry and South 

South of  the  Chesapeake Bay mouth, V i rg in ia ' s  4 3  k i lometer  

A t l a n t i c  c o a s t  i s  t y p i c a l l y  a  low b a r r i e r  beach i n  t h e  southern  

h a l f ;  bounded by t h e  North Caro l ina  s t a t e  l i n e  t o  the  south  

and Back Bay waters  and marshes ( a  northward con t inua t ion  

of Curr i tuck  Sound). t o  t h e  w e s t ,  The nor thern  h a l f  o f  t h e  

reg lon  i s  low mainland beach bounded by t h e  Bay mouth a t  

Cape Henry, 

The beach sou th  of  t h e  Bay mouth i s  wider,  more stable 

and has a  higher ,  cont inuous dune w i t h  fewer overwash a r e a s  

than the  Eastern Shore beaches. The ex tens ive ly  developed 

V i r g i n i a  Beach a r e a  has  a s e r i o u s  e r o s i o n  problem t h a t  

r e q u i r e s  tons  of sand be t rucked i n  t o  rep lace  sand l o s t  t o  

e ros ion .  

S o i l ,  sand, and beach types  are s i m i l a r  t o  those of  t h e  

Barrier I s l ands  desc r ibed  i n  1. above. 
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MATERIALS AND METHODS 

The survey of  the s u i t a b l e  V i r g i n i a  n e s t i n g  beaches was 

made weekly by a i r c r a f t  f l y i n g  a t  45 t o  90 meters i n  a l t i t u d e  

e x c e p t  i n  a r e a s  of  human a c t i v i t y  where a 150 meter minimum 

d i s t a n c e  w a s  mainta ined.  A i r  speed w a s  k e p t  a s  low as 

c o n d i t i o n s  and s a f e t y  permit ted--general ly  around 75 kno t s .  

One obse rve r  and t h e  p i l o t  were the  minimum c r e w  w i t h  added 

o b s e r v e r s  when p o s s i b l e  t o  a i d  i n  overwater and c o a s t a l  

nearshore  s i g h t i n g s  o f  waterborn t u r t l e s .  

The VIMS a i r c r a f t ,  a single-engined,  high-winged 

de  Haviland Beaver w a s  used f o r  n o s t  of  t h e  f l i g h t s .  The 

p l ane  is  designed as a m i l i t a r y  observer  c r a f t  and i s  i d e a l l y  

s u i t e d  f o r  low-level  a e r i a l  surveys. Due t o  budgetary  and 

a v a i l a b i l i t y  problems, v a r i o u s  Cessna 150 and 170 class p l a n e s  

were r en t ed  f o r  s o m e  of the e a r l i e r  f l i g h t s .  

The methodology fol lowed guide l i n e s  e s t a b l i s h e d  i n  

p lanning  meetings h e l d  by t h e  Nat iona l  Marine F i s h e r i e s  

S e r v i c e  (NMFS) , t h e  U.S. F i s h  and W i l d l i f e  Se rv i ce  (F'iiS) and 

t h e  sea t u r t l e  r ecove ry  team. The purpose of  t h e  meet ings  

w a s  t o  d i s c u s s  and p l a n  aerial survey methodology, t echn iques  

and d e t a i l s  f o r  t h e  1980 n e s t i n g  season i n  the S o u t h e a s t e r n  

U.S. Methods o u t l i n e d  i n  a NMFS, SE F i s h e r i e s  Cente r ,  February 

5 ,  1980. memo by F red  Ber ry  and Nancy Thompson w e r e  adopted  

and used by s e a  t u r t l e  r e s e a r c h e r s  i n  LIe SE  Region. The 

b a s i c  methods o u t l i n e d  i n  t h e  above memo  w e r e  u t i l i z e d  i n  

the p r e s e n t  study.  



The Virg in ia  c o a s t  from Chincoteague I s l a n d  to False  Cape 

was examined a t  weekly i n t e r v a l s  from 15 May 1980 to  19 

August 1980 f o r  a t o t a l  of f i f t e e n  f l i g h t s .  



RESULTS 

1. Sea T u r t l e  Observa t ions  

No t u r t l e  t r a c k s  t h a t  r e s u l t e d  i n  a n e s t  were observed 

dur ing  t h e  weekly f l i g h t s .  One non-nesting t r a c k  was no ted  

on sou th  Parramore I s l a n d ,  t h e  24th o f  May, f l i g h t  Number 2. 

This  w a s  a s m a l l  (approximately  50 c m  wide) , wandering t r a c k .  

One documented loggerhead n e s t i n g  occur red  which w a s  

wi tnessed  by the  p u b l i c  on a h e a v i l y  used p o r t i o n  of  Sandbridge 

Beach on t h e  n i g h t  o f  t h e  25th  of J u l y .  The t r a c k s  w e r e  

immediately o b l i t e r a t e d  by cu r ious  on lookers .  US FT4S employees 

from Back Bay NWR c a r e f u l l y  exhumed t h e  n e s t  w i th in  12 hours  

o f  d e p o s i t i o n  and r e b u r i e d  t h e  104 eggs  i n  two nea r ly  e q u a l  

numerical  p a r t s  s i d e  by s i d e  i n  a p r o t e c t e d  area of  t h e  r e fuge  

beach f o r  incuba t ion .  The c l u t c h  w a s  s p l i t  i n  o r d e r  t o  use  

p r o t e c t i v e  wire  e n c l o s u r e s  a l r eady  i n  hand. Ninety eggs ha tched  

o u t  on 29 September and 1 October,  1980 f o r  an extremely good 

ha tch  o f  86.5%. 

Live,  waterborn sea t u r t l e s  w e r e  s een  on seven of t h e  

survey f l i g h t s  and are l i s t e d  i n  T a b l e  1. Many l i v e  specimens 

were probably missed as a r e s u l t  of c l o s e l y  monitoring t h e  

beach and n o t  t h e  a d j a c e n t  waters. The s t r anded ,  dead t u r t l e s  

observed on t h e  beaches are recorded i n  Table  11. 

2. A n c i l l a r y  Observa t ions  

On 9 June a saddleback do lph in ,  DeZphinus detphis, w a s  

observed dead on t h e  Hog I s l a n d  beach. The specimen was washed 



o f f  the  beach by the t i d e  be fore  p o s i t i v e  i d e n t i f i c a t i o n  could 

be  made. On 7 Ju ly ,  an a d u l t  dwarf sperm whale Kogia sirnus 

was observed and examined on a sandbar i n  Chincoteague I n l e t .  

I d e n t i f i c a t i o n  was l a t e r  confirmed by t h e  Smithsonian I n s t i t u t e .  



Table I 

Live Waterborn Loggerheads - 1980 

Date Locat ion Comments 

9 June 

17  June 

1 J u l y  

7 J u l y  

15 J u l y  
1 Aug. 
5 Aug. 

19. Aug. 

N. Bay Bridge Tunnel 
Bay - N o l f t r a p  L i g h t  
Bay - New P o i n t  Comfort 
K i t t y  Sawk P i e r ,  N.C. 
D a m  Neck area 
Rudee I n l e t  ( o f f s h o r e )  
Curr i tuck  Co., N.C. 
Ray - 3km SE o f  Grandview 
Bay - S W  o f  Fisherman's I s l a n d  
1.6km E of T r e s t l e  "B" CBBT 
Corrolla Lighthouse,  N.C. 300m o f f s h o r e  

II II n n 11 II II 

N.C. S t a t e  Line,  300m o f f s h o r e  
3km N of Cape Henry an? 1.5km 
3 of Thimble Shoals  Channel 

J u s t  T7 of T r e s t l e  "Bn CBBT 
Bay - lOkm NW Tunnel CBBT 
Bay - <lkm E of  Grandview 
0.5km S of Fisherman's I s l a n d  
Cur r i tuck  Co., N.C., >1.5km o f f s h o r e  
Day - 31m Ntl o f  "unnel CRBT 
Wachapreague I n l e t  

2 ,  heading i n t o  Bay 
1, heading n o r t h  
1 < 25 c m ,  heading NNE 
1 heading n o r t h  
3 heading n o r t h  
1, heading n o r t h  
1, heading  n o r t h  
1, heading  UpBay 
2 ,  40-50cm, heading UpBay 
1, d i r e c t i o n  n o t  no ted  
1 l a r g e ,  heading  n o r t h  
1 60-75cm, heading  o f f s h o r e  
1 l a r g e ,  n o t  active 

1, heading towards Bay 
1 - 75cm, heading nor th  
1 - 60cm, heading e a s t  
1 - 45cm, heading UpBay 
1 l a r g e ,  heading  south 
4, d i r e c t i o n  n o t  no ted  
1, d i r e c t i o n  n o t  no ted  
1, heading e a s t  

CCSBT = Chesapeake 3ay S r idge  Tunnel] 



Table  I1 

S t r anded  Dead Loggerheads - 19 80 

D a t e  Locat ion Cornmen t s *  

24  May Fisherman's  I s l a n d  
30 May Cobb ~ s l a n d  

N. :log I s l a n d  
9 June  Cur r i t uck  Co.,  N.C. 

Back Bay NWR 
Cape Henry 
Fisherman's  I s l a n d  
S h i p  .Shoal I s l a n d  
Hog I s l a n d  
Parramore I s l a n d  

12 June  Cur r i t uck  Co. ,  N.C. 
17  June N. Hog I s l a n d  

F a l s e  Cape 
1J.C. border  
Rudee I n l e t  

24  June  Cur r i t uck  C o . ,  N.C. 
7 J u l y  Chincoteague I n l e t  

Wallops I s l a n d  

1 b l o a t e d  
1 l a r g e  Loggerhead 
1 small Loggerhead 
2  Loggerheads, n e a r  L igh thouse  
1 Loggerhead 
1 a t  Lighthouse  
2 
1 o l d ,  Se l ly -up  
1 o l d  loggerhead  
1 b u r i e d  by sand  
1 
A 

1 
1 Loggerhead 
1 l a r g e ,  be l ly -up  
2 Loggerheads 
1 
1 Loggerhead, rear c rushed ,  1 . 2  m, on sandbar  
1 Loggerhead 1 m 

* P o s i t i v e  i d e n t i f i c a t i o n s  are no ted  as "Loggerheadsn. 



DISCUSSION 

Sea t u r t l e s  e x h i b i t  an  e c o l o g i c a l  s t r a t e g y  s e e n  i n  many 

migra tory  animals-- that  of  r e t u r n i n g  t o  a f a v o r a b l e  a r e a  t o  

reproduce.  C a r r  (19674 and most sea t u r t l e  r e s e a r c h e r s  

s u s p e c t  t h a t  r ep roduc t ive  females  r e t u r n  t o  t h e  beach where 

they were ha t ched  ( n a t a l  beach) i n  o r d e r  t o  l a y  eggs. P h i l o p a t r y  

( i n  t h i s  case t h e  s easona l  r e t u r n  t o  t h e  same beach) i n  s e a  

t u r t l e s  is known i n  green t u r t l e s  ( C a r r  and C a r r  1972, Carr 

1975, C a r r ,  C a r r  and Meylan 1978) ,  r i d l e y s  (Msrquez, e t  al.  

1976, Zwinenberg 1977) , l e a t h e r b a c k s  ( P r i t c h a r d  1976) and 

loggerheads  (Hughes 1974, E h r h a r t  19 80) . 
F i t c h  and F i t c h  (1967) contend t?e egg  s t a g e  i n  oviparous  

r e p t i l e s  is t h e  leas t  t o l e r a n t  to  v a r i a t i o n s  i n  environmental  

cond i t i ons .  Therefore ,  the l o c a t i o n  o f  loggerhead n e s t i n g  

beaches is seemingly d i c t a t e d  by proper  envi ronmenta l  cond i t i ons  

f o r  adequa te  n e s t i n g  and t'he subsequent  s u c c e s s f u l  incuba t ion  

and ha t ch  o f  t h e  eggs. However, t h e  h a t c h l i n g s  a l s o  must 

su rv ive  t o  m a t u r i t y  and reproduce v i a b l e  o f f s p r i n g  i n  o r d e r  

t o  p e r p e t u a t e  t h e  spec i e s .  The homing i n s t i n c t  s e r v e s  as a 

mechanism t o  r e t u r n  the turtles to a beach t h a t  a l r e a d y  has  

proved t o  be a  s u c c e s s f u l  i n c u b a t i o n  and h a t c h i n g  environment. 

T h i s  behav io r  has evolved i n  part  because sea t u r t l e s  have 

p a r e n t a l  care investments  i n  t h e i r  o f f s p r i n g  l i m i t e d  only  t o  

a temporal  and s p a t i a l  s e l e c t i o n  o f  n e s t i n g  areas. 

Environmental  cond i t i ons  on many of V i r g i n i a ' s  beaches 

should b e  s u i t a b l e  f o r  t h e  s u c c e s s f u l  n e s t i n g  and ha tch ing  of 

loggerhead t u r t l e s  : 



1. The i s o l a t i o n  and lack of human a c t i v i t y  of t h e  

ma jo r i ty  of V i r g i n i a ' s  c o a s t l i n e  would be  b e n e f i c i a l  f o r  main- 

tenance of a chelonery ( s e a  t u r t l e  " rookeryn;  a f t e r  H i r th  

1980) . Loggerheads pause o f t e n  and look around when crawling 

from t h e  s u r f  t o  e l e v a t e d  sec t ions  o f  t h e  beach t o  l a y  t h e i r  

eggs.  During t h i s  t i m e  l i g h t s ,  sudden blocking of  t h e  moonlight 

o r  s t a r l i g h t  and close-by movement can cause t l e  t u r t l e  t o  

r e t u r n  t o  t h e  s e a  wi thou t  nest ing.  

L igh t s  i n  developed a r e a s  no t  on ly  d i s t u r b  t h e  a d u l t  

females b u t  a l s o  a f f e c t  t h e  sea  f i n d i n g  sense  of ha tch l ings ,  

I n  t h e i r  c r u c i a l  f i r s t  hours  of freedom, t h e  p r i n c i p a l  

mechanism of o r i e n t a t i o n  i s  based on a p o s i t i v e  photo tax is  

which w i l l  l ead  them toward t h e  s e a  w i t h  i t s  l i g h t e r  hor izon  

(Mrosovsky 1978) . A case was descr ibed  by Ph i l ibos i an  (1976) 

where ha tch l ing  hawksbi l l  t u r t l e s  wandered on to  a b r i g h t l y  

lit b a s e b a l l  f i e l d  a t t r a c t e d  by t h e  f l o o d  l i g h t s .  Mortimer 

(1979) repor ted  t h e  cha r red  bodies of  500 ha tch l ings  i n  an 

unattended bonf i re  on Ascension I s l a n d  and another  100 t h a t  

w e r e  crushed when a t t r a c t e d  t o  a b r i g h t l y  lit h u t  where a 

dance was i n  progress.  Ratchl ings  l u r e d  from a d i r e c t  run t o  

t h e  s e a  by house o r  street l i g h t s  could  s u f f e r  h igher  m o r t a l i t y  

due t o  preda t ion  and d e s i c c a t i o n ,  thereby  reducing t h e  

v i a b i l i t y  of t he  colony. 

2 ,  The beach types  of  the  Eas t e rn  Shore and the  Back 

Bay NWR a r e a  a r e  q u i t e  s i m i l a r  t o  t y p e s  found i n  the  major 

loggerhead che lone r i e s  i n  F lor ida ,  Georgia and South Caro l ina  



(see d e s c r i p t i o n  o f  s tudy  area) . Caldwel l  (1959) s t a t e d  t h a t  

aerial  reconna issance  of beaches  from t h e  A t l a n t i c  Coast  o f  

F l o r i d a  t o  North Ca ro l ina  i n d i c a t e d  t h a t  n e s t i n g  t u r t l e s  

p r e f e r r e d  beaches  backed by h i g h  dunes o r  vege t a t i on .  H e  

a l s o  found t h a t  loggerheads n e s t i n g  i n  Cape Romain, South 

Ca ro l ina  p r e f e r r e d  25 t o  40 f o o t  wide, s lop ing  beach w i t h  a  

cont inuous o u t e r  dune. The s h o r e l i n e  of V i r g i n i a  sou th  o f  

Sandbridge n e a r l y  always match t h e s e  c r i t e r i a  and most o f  t he  

l a r g e  B a r r i e r  I s l a n d s  have major s e c t i o n s  f i t t i n g  t h e s e  criteria. 

Sandy beaches are neces sa ry  f o r  t h e  excavat ion o f  t h e  

n e s t  cav i ty .  Stancyk and Ross i n  1978 repor ted  r e s u l t s  o f  

an  a t t empt  t o  correlate t h e  amount o f  nes t ing  a c t i v i t y  o f  

green t u r t l e s  t o  sand  c h a r a c t e r i s t i c s  on var ious  beaches a t  

Ascension I s l and .  They f e l t  t h e y  had encompassed t h e  complete 

range of beach t y p e s  and found t h e  on ly  s i g n i f i c a n t  r educ t ion  

i n  n e s t i n g  occu r red  i n  areas o f  human dis turbance.  S ince  t h e  

sand types  from V i r g i n i a  t o  F l o r i d a  a r e  much t h e  same, 

d i f f e r i n g  mainly i n  o r g a n i c  c o n t e n t  i n  c e r t a i n  areas, w e  f e e l  

t h i s  parameter  i s  n o t  d e t r i m e n t a l  t o  n e s t i n g  i n  V i rg in i a .  The 

evidence of s u c c e s s f u l  n e s t i n g  p re sen ted  i n  N u m b e r  4 below 

suppor t s  t h i s  conclusion.  

3. Temperature is probably  t h e  most impor tan t  f a c t o r  

l i m i t i n g  t h e  ranges  of  r e p t i l e s .  Thermal t o l e r a n c e  has  been 

c o r r e l a t e d  w i t h  geographic  d i s t r i b u t i o n  of many r e p t i l e s  (e. g. 

F i t c h  1964, F i t c h  and F i t c h  1967, Bustard  1969, Vinegar 1973). 

L i c h t  and Moberly (1965) proposed t h a t  e f f e c t s  on embryonic 



development by tempera ture  ranges  o t h e r  than  op t ima l  w e r e  

f a c t o r s  i n £  luenc ing  t h e  d i s t r i b u t i o n  of  l i z a r d s .  Poiki lothermous 

r e p t i l e s  need t o  i n s u r e  t h e i r  eggs are i n  areas w i t h  tempera tures  

most conduc t ive  f o r  metabolism dur ing  incuba t ion .  The enzymes 

c o n t r o l l i n g  metabolism and development w i l l  f u n c t i o n  b e s t  a t  

optimum temperatures  which are e x t e r n a l l y  d e f i n e d  f o r  t h e s e  

ectotherms.  

Temperatures f o r  s u i t a b l e  V i r g i n i a  beaches  have n o t  been 

sampled a t  t h e  dep th  o f  sand  t h a t  a n a t u r a l  n e s t  would be  

found. Temperatures have been monitored i n  n a t u r a l  and 

a r t i f i c i a l l y  incuba ted  loggerhead n e s t s  i n  F l o r i d a  (McGehee, 

unpubl ished Masterg  s T h e s i s ,  Univ. of  C e n t r a l  F la . ,  19 79) , 

The average sand  tempera ture  a t  n e s t  depth  on t h e  beach one 

m e t e r  l a te ra l  t o  a n e s t  w a s  27.8"C w i t h  a range from 27" t o  

29°C. A n  op t imal  t empera ture  of 27°C w a s  found for eggs  

incuba ted  a r t i f i c i a l l y  a t  2Q0 ,  24", 27", 30°, 32", 35" and 38°C. 

Although w e  have no tempera tures  to compare d i r e c t l y ,  o u r  con- 

t e n t i o n  i s  t h a t  t h e  tempera tures  on V i r g i n i a ' s  beaches  are 

s u f f i c i e n t  t o  ha t ch  loggerhead n e s t s  a s  evidenced by t h e  

s u c c e s s f u l  n e s t  described i n  N u m b e r  4 below. 

4. Primary ev idence  t h a t  V i r g i n i a n s  s h o r e s  can adequa te ly  

produce h e a l t h y  h a t c h l i n g s  is shown by t h e  one n e s t  t h a t  w a s  

encountered t h i s  summer, t r ansp lan t ed  t o  Back Bay NWR and success-  

f u l l y  incuba ted  and ha t ched  under nea r ly  n a t u r a l  c o n d i t i o n s .  

Hatch l ing  appearance occu r red  a f t e r  66 and 68 days  of incuba t ion .  



Of the  104 eggs l a i d  and then t ransplanted ,  90 h a t c h l i n g s  were 

produced y i e l d i n g  a  hatching success  of 86.5%. 

Caldwell (1959) t e l l s  of l eng ths  of incubat ion  f o r  

loggerhead eggs i n  n a t u r a l  n e s t s  a t  Cape Romain, S.C. from 

49 t o  62 days. Blanck and Sawyer (1981) s t a t e  t h e  mean 

incubat ion t i m e  f o r  t ransplanted  loggerhead n e s t s  a t  Ossabaw 

I s l and ,  GA. is  60 - + 10.2 days. The incubation t i m e  o f  66-68 

days f o r  the  Back Bay n e s t  is  near  t h e  n a t u r a l  t i m e  and wi th in  

t h e  range of obse rva t ions  of t r ansp lan ted  nes ts .  The good 

hatching percentage achieved i n  this n e s t  shows u s  t h a t  

t u r t l e  eggs can g e t  t h e  balance of environmental condi t ions  

necessary f o r  success  on a  Virg in ia  beach. 

I n  l i e u  o f  t h e  evidence i n  favor  of  loggerhead n e s t i n g  

i n  Virg in ia ,  why i s n ' t  there  an e s t a b l i s h e d  chelonery here? 

P o s s i b i l i t i e s  are t h e  production of male-only c l u t c h e s  under 

minimum acceptable  incubat ion temperatures,  t h e  l ack  of 

s u i t a b l e  r e f u g i a  f o r  the  ha tchl ing  t u r t l e s  when they leave 

the  beaches, and t h e  race aga ins t  f a l l i n g  autumn temperatures 

during t h e  f i r s t  few months of l i f e  of t h e  ha tchl ings .  

Incubat ion temperature ts known t o  a f f e c t  the s e x  r a t i o  

of f r e s h  water t u r t l e s  ( ~ i e a u  1971, Yntema 1979) and C a r e t t a  

c a r e t t a  e n t e m a  and Mrosovsky 19791 . The l a s t  au thors  found 

t h a t  eggs incubated  26' and 28OC produced a l l  m a l e s ,  30°C 

temperatures y i e l d e d  an approximate 50-50 sex r a t i o  and 32" 

and 34 *C incubat ion  gave a l l  females. These f i n d i n g s  r e s u l t e d  

from labora to ry  incubat ion  a t  c o n t r o l l e d  and even temperatures. 



Temperatures under f i e l d  cond i t ions  a r e  n e i t h e r  con t ro l l ed  

nor even, f l u c t u a t i n g  s l i g h t l y  with d i u r n a l  p e r i o d  (although 

remarkably cons tan t )  and even more with c l i m a t i c  changes ove r  

t h e  incubat ion  period.  The e f f e c t s  on s e x  r a t i o  by f l u c t u a t i n g  

temperatures  i n  n a t u r a l  n e s t s  o r  poss ib le  s y n e r g i s t i c  e f f e c t s  

of  temperature  and o the r  environmental parameters  during 

incuba t ion  have n o t  y e t  been e luc ida ted .  Nonetheless ,  c o o l e r  

temperatures  here  a t  t h e  nor the rn  end of t h e  breeding range 

could be producing c lu tches  o f  predominately m a l e  ha tch l ings  

and few o r  no females t o  r e t u r n  a t  matur i ty  and l a y  t h e i r  eggs 

on t h e s e  shores .  

When s e a  t u r t l e  h a t c h l i n g s  leave t h e  n e s t  and s w i m  o u t  t o  

sea ,  they  must run a gamut o f  preda tors  inc lud ing  ghost c rabs ,  

s e a  g u l l s ,  p e l a g i c  b i r d s ,  sha rks ,  and many predatory  f i shes .  

For neonate loggerheads, t h e  f i r s t  yea r  i s  s p e n t  a t  o r  nea r  

t h e  su r face .  They have v i r t u a l l y  no buoyancy c o n t r o l  t h e  f i r s t  

month and tend  t o  pop up l l k e  corks when they  d i v e  according t o  

Milsom (1975). H e  noted t h e  a b i l i t y  t o  d i v e  developed r a p i d l y  

b u t  a t  two t o  four  months they  had only l i m i t e d  c o n t r o l  o f  

buoyancy and f u l l  con t ro l  d i d  n o t  develop m t i l  around e leven  

months o f  age. Presumably, t h e  e a r l y  d i v i n g  a b i l i t y  is adapt ive  

f o r  bo th  a e r i a l  p reda to r  avoidance and f e e d i n g  w h i l e  the  neonates  

a r e  "confined" t o  the sur face .  

Hatchl ings have shown what has  become known as "swimming- 

frenzy" ( C a r r  1967a) ; once they e n t e r  t h e  w a t e r ,  ha tch l ings  s w i m  

cont inuously f o r  a t  l e a s t  2 4  hours (Fr ick  1976).  Carr (1967b) 



says  it is n o t  known when some o t h e r  nav iga t ion  process  may 

r e p l a c e  the tendency t o  s w i m  away from t h e  beach. He also 

n o t e s  t h a t  food and s h e l t e r  w i l l  o n l y  be  found i n  Sargassum 

r a f t s  or d e b r i s  d u r i n g  t h i s  p e l a g i c  phase. The Sargassum 

community is d i v e r s e  and r i c h  (Weis 1968, Fine 1970) i n  food 

items a v a i l a b l e  t o  neona te  sea t u r t l e s .  Hatchl ing sea turtles 

have been r epo r t ed  i n  a s s o c i a t i o n  w i t h  Sargassum r a f t s  by 

C a r r  1967a, Smith 1968, Caldwell  1969, and Witham 1974. F r i c k  

(1976) followed g reen  t u r t l e  h a t c h l i n g s  from t h e  beach and 

found t h a t  they tended t o  move d i r e c t l y  from shore  keep ing  

on a s t r a i g h t  course  even when o u t  o f  s i g h t  of land. Two of 

t h e  samples she  t r a c k e d  encountered Sargassum and s topped  t o  

rest o r  explore .  She sugges ted  " t h e  fundamental adap t ive  

reason  f o r  t h e  j u v e n i l e  t r a v e l - d r i v e  may be,  a s  has been 

suggested (by C a r r ,  1967 a&b) , t o  r each  longshore c u r r e n t s  

i n  which Sargassum r a f t s  s e r v e  as a r e fuge  and feed ing  p lace ."  

Loggerhead h a t c h l i n g s  w e r e  t r a c k e d  by Fletemeyer ( 19 78) and 

found t o  s t o p  i n  f l o a t i n g  Sargassum. Four day o l d  loggerheads  

he  r e l e a s e d  near  a weedl ine  s w a m  d i r e c t l y  t o  t he  r a f t s  and d i d  

n o t  leave t h e m  dur ing  two hours  o f  observat ion.  C a r r  and 

Meylan (1980) found t h r e e  green  t u r t l e  ha t ch l ings  i n  o n l y  

t e n  minutes of  o b s e r v a t i o n  i n  w e l l  conso l ida ted  Sargassum 

r a f t s  i n  a s h e a r  l i n e  40 km o f f  t h e  c o a s t  of Panama. C a r r  

states " the  more o r  less c o n s o l i d a t e d  alignment of  r a f t s  a long  

i n s h o r e  s h e a r s  i n c r e a s e d  t h e  p r o b a b i l i t y  t h a t  a h a t c h l i n g  w i l l  

f i n d  re fuge  i n  t h e  weed." 



A problem f o r  s e a  t u r t l e  h a t c h l i n g s  leav ing  V i r g i n i a ' s  

beaches is  t h a t  t h e r e  a r e  no w e l l  developed r a f t s  o f  Sargassum 

nearshore  and t h e  c o n s o l i d a t i o n  o f  such r a f t s  a long  in sho re  

s h e a r s  is  nonex i s t en t .  O t h e r  than  occas iona l  windblown p a t c h e s  

and s p o t t y ,  widely  d i s p e r s e d  s m a l l  clumps i n  t h e  s u m m e r ,  

Sargaesnm is n o t  found o f f  t h e  c o a s t  of V i r g i n i a  e x c e p t  n e a r  

and i n  the Gulf Stream. Although t h e  s h o r t e s t  r o u t e  t o  the 

Gulf Stream from V i r g i n i a  i s  southwes te r ly  and i s  approximately  

160 k m  from t h e  sou thern  b o r d e r ,  the average p o s i t i o n  o f  the 

i n n e r  margin o f  the Stream i s  approximately 220 km due east 

o f  sou thern  V i r g i n i a  and 370 km due east i n  t h e  n o r t h  (Har r i son  

e t  al .  1967). A h a t c h l i n g  would have a g r e a t  d i s t a n c e  of  

open ocean t o  cover  be fo re  r e a c h i n g  s u i t a b l e  s h e l t e r  and the 

longer  he i s  thus  exposed, t h e  more l i k e l y  he would f a l l  t o  

a preda tor .  

Water tempera tures  j u s t  o f f  V i r g i n i a  f a l l  from summer 

h ighs  of26 .Cor  27°C i n  August to  below 20°C by mid-October, 

15°C by November and below 10 "C i n  win te r ,  Dec l in ing  a i r  

tempera tures  a r e  much c o l d e r  t h a n  wate r  temperatures  du r ing  t h e  

fa l l .  Yatch l ings  tha t  d i d  encounte r  s u i t a b l e  Sargassum r e f u g i a  

d r i f t i n g  i n  the mid-Atlant ic  B i g h t  would f i n d  s h e l t e r  from 

p r e d a t o r s  h u t  would be t r apped  by f a l l i n g  temperatures .  

Exposed p o r t i o n s  of f l o a t i n g  Sargassum d i e  i n  a i r  tempera tures  

below 18"C, caus ing  the p l a n t  mass t o  r o t a t e  w i t h  t h e  h e a v i e r  

dead p o r t i o n s  assuming deeper  p o s i t i o n s  i n  t h e  water and t h u s  

exposing l i v i n g  p o r t i o n s  t o  the a i r  (Par r ,  1939) -  The c y c l e  



con t inues  u n t i l  s u f f i c i e n t  q u a n t i t i e s  o f  t h e  p l a n t  have 

succumbed t o  overcome t h e  buoyancy of  t h e  l i v i n g  p o r t i o n s  

and t h e  mass then  s i n k s .  Th i s  then would leave  h a t c h l i n g  

s e a  t u r t l e s  a s s o c i a t e d  w i t h  t h e  Sargassum r e f u g e l e s s  and ex- 

posed t o  p r e d a t o r s  and  -water temperatures  r a p i d l y  dropping 

t o  l e v e l s  t h a t  w i l l  immobil ize t h e  t u r t l e s  and e v e n t u a l l y  

k i l l  them (Schwartz,  1978) .  



CONCLUSIONS 

Loggerhead sea t u r t l e s  are a r egu la r  and common component 

of V i r g i n i a 1  s migra tory  fauna. Although c o n d i t i o n s  e x i s t  t h a t  

can s u p p o r t  s u c c e s s f u l  n e s t i n g  on t h e  c o a s t ,  t h e  surveys  have 

shown t h e r e  is no major n e s t i n g  a c t i v i t y  on o u r  beaches.  O c c a -  

s i o n a l  n e s t i n g  occur s  b u t  we are beyond the  p e r i p h e r y  o f  t h e  

normal b reed ing  range,  We conclude t h a t  t h i s  may be  due t o  

a combination o f  less than op t ima l  temperatures du r ing  and 

a f t e r  i n c u b a t i o n  and t h e  l ack  of  s u i t a b l e  r e f u g i a  f o r  neona ta l  

h a t c h l i n g  p r o t e c t i o n .  



SUMMARY 

Loggerheads are common i n  V i r g i n i a ' s  waters i n  t h e  s u m m e r s  

and o c c a s i o n a l  n e s t s  have been repor ted .  A e r i a l  examinations 

o f  s u i t a b l e  n e s t i n j  beaches from May t o  August, 1981 r evea l ed  

no n e s t s  made by sea t u r t l e s .  Although loggerheads n e s t  

f u r t h e r  no r th  than any o t h e r  sea t u r t l e  s p e c i e s ,  V i rg in i a  

a p p a r e n t l y  i s  beyond t h e  normal b reed ing  range. 

Evidencefavorab le  f o r  s u c c e s s f u l  n e s t i n g  i n  V i rg in i a  are: 

1. The i s o l a t i o n  and lack  of human a c t i v i t y  on the  

ma jo r i t y  o f  t h e  S t a t e ' s  c o a s t l i n e ;  

2. Beach p r o f i l e s  and sand types  s i m i l a r  t o  those  

found on beaches of  t h e  major che lone r i e s  i n  t h e  

sou theas t e rn  U.S.; 

3. Temperatures f a v o r a b l e  f o r  s u c c e s s f  u l  incuba t ion  

and hatching;  

4. Evidence o f  a ve ry  s u c c e s s f u l  n e s t  a t  t h e  Back 

Bay NWR which produced 90 h a t c h l i n g s  from 104 eggs  

bur ied.  

Probable reasons  that a che lonery  has n o t  become e s t a b l i s h e d  

h e r e  are: 

1. Poss ib l e  p roduc t ion  of  predominantly m a l e  h a t c h l i n g s  

by less than op t ima l  i n c u b a t i o n  temperatures; 

2. The lack  of s u i t a b l e  r e f u g i a  ( ~ a r ~ a s s u r n )  f o r  neona te  

t u r t l e s  i n  V i r g i n i a v  s nea r sho re  and o f f sho re  waters; 



3.  Temperatures i n  the f a l l  and ear ly  winter t h a t  can 

k i l l  any Sargassum and hatchl ings occuring i n  the mid- 

At lant ic  Bight.  

Virginia does not  have a nes t ing  population and those 

loggerheads nes t ing  here should be considered extra-l irnital  

t o  the breeding range. 
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APPENDIX I 

Historical Nesting Records 



Records of Sea T u r t l e  Nesting A c t i v i t i e s  

f o r  the  V i r g i n i a  A t l a n t i c  Coast  

Cape Henry and South 

20 June 1970 - A n e s t  of 132 loggerhead eggs w a s  found a t  t h e  
sou th  ramp of  Back Bay NWR. The female t u r t l e  was 
e s t ima ted  t o  weigh 400 pounds. 

30 June 1970 - A n e s t  of  87 loggerhead eggs w a s  found a t  
Sandbridge and t r a n s f e r r e d  t o  Back Bay NWR. No hatching 
occurred.  

June 1971,-  Two loggerheads came ashore a t  Back Bay YWR b u t  
r e tu rned  without  nest ing.  

.10 J u l y  1971 - A loggerhead es t ima ted  a t  250 pounds came 
ashore  t o  n e s t  bu t  was sca red  o f f  by v e h i c l e  head l igh t s  
b e f o r e  completing the egg chamber. 

26 J u l y  1971 - A loggerhead w a s  seen n e s t i n g  a t  V i r g i n i a  
Beach. A c l u t c h  of 119 was t r a n s f e r r e d  to  Back Bay 
NWR. When no s igns  of ha tch ing  were seen ,  the  n e s t  
was exhumed and a l l  t h e  eggs had been s t o l e n .  

15 August 1971 - A sea  t u r t l e  es t imated  a t  400 pounds 
came ashore,  crawled t o  the dune l i n e  b u t  was sca red  
by a bystander  wi th  a f l a s h l i g h t  and r e t u r n e d  without  
nes t ing .  

24 August 1972 - One loggerhead n e s t  was examined south  of 
Back Bay NPJR (J. A. Musick, unpublished d a t a )  . 

11 August 1973 - A dead loggerhead h a t c h l i n g  w a s  found a t  
Sandbridge by a VIMS s c i e n t i s t  (VIMS museum # RKD-37). 

ca. 1 J u l y  1979 - T u r t l e  t r a c k s  w e r e  encountered a t  Back Bay 
NWR t h a t  d i d  n o t  r e s u l t  i n  a nes t .  

21 J u l y  1979 - A n e s t  of 131  loggerhead eggs 1 mile: nor th  o f  
the southern Back Bay NWR boundary was exhumed and 
t r a n s f e r r e d  t o  a p ro tec ted  l o c a t i o n  by FWS. 

2 August 1979 - A n e s t  of 147 loggerhead eggs w a s  encountered 
near  the southern Back Bay NWR boundary, exhumed and 
t r a n s f e r r e d  t o  a p ro tec ted  loca t ion .  

La te  Summer, 1979 - A t r ack  w a s  discovered i n  Sandbridge t h a t  
d i d  n o t  r e s u l t  i n  a nes t .  Exact l o c a t i o n  and d a t e  n o t  
recorded. 



25 J u l y  1980 - A n e s t  o f  104 loggerhead eggs  w a s  exhumed and 
t r a n s f e r r e d  from Sandbridge t o  Sack Bay NWR. 

11. Eas t e rn  Shore 

Ea r ly  1920-'s - R e c o l l e c t i o n s  made by G r a n v i l l e  Hogg, a Smith 
I s l a n d  r e s iden t ,  o f  t u r t l e s  a s  l a r g e  as t h r e e  f e e t  i n  
l e n g t h  t h a t  crawled o u t  of t h e  ocean i n  t h e  summer to 
l a y  eggs on t h e  beach. He a l s o  s a w  h a t c h l i n g s  crawl 
t o  the sea. 

2 1  J u l y  1974 - N e s t  a t  S. t i p  Assateague I. 115 eggs  moved - 
a l l  developed b u t  d i e d  before  p ipp ing  t h e  eggs. 

8 May 1975 - Tracks w e r e  encountered by  a B o t a n i s t  and t w o  
U.S.S.C.S. s o i l  s c i e n t f s t s .  The t r a c k s  went i n l a n d  from 
the  beach s u r f  l i n e .  Nest ing unknown. 

21  June 1975 - N e s t  on n o r t h  beach Assateague I. L e f t  i n  
p lace .  Tides  f looded  the  n e s t  and a l l  t h e  eggs  r o t t e d .  

21  Ju ly  19.75 - N e s t  on n o r t h  beach Assateague I. Checked 10-8, 
dug up 11-5. Only 8 l i v i n g ,  4 bad ly  deformed, 

24 J u l y  1975 - 3 crawls r epo r t ed  on Wallops I. n e s t i n g  n o t  
known. 

22 A p r i l  1976 - V i r g i n i a  Marine Resources Commission p i l o t  
J e f f  Walker n o t i c e d  t u r t l e  t r a c k s  from the a i r  on the 
B a r r f e r  I s l a n d s ,  Tracks  weren ' t  confirmed by foot. 

29 J u l y  19.77 - N e s t  @ S. t i p  Assateague I moved t o  ha tchery .  
Cool - r a i n s  i n  August, Moved 110 i n s i d e  ( 34 bad) . 
Hatched 83 under  15Q w bulb. 

18 June 1479 9 A loggerhead n e s t  w a s  d i scovered  on EJorth 
Parramore n e a r  Coas t  Guard S t a t i o n .  I t  i s  thought t o  
have been dug up by p reda to r s  later, 

June 1979. - Fa l se  c r a w l  @ BID-VA l i n e .  

J u l y  1979 - N e s t  a t  Wallops I. High t i d e s  inundated.  Moved 

2 days  l a t e r  129 eggs  - no ha tch .  
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Introduction 

The loggerhead (Caretta ~ a r e t t a )  and the leatherback 

(Dermochelvs coria-) turtles are regular summer visitors to 

Virginia waters. The loggerhead is commonly found foraging in 

the Chesapeake Bay and Virginia coastal waters during summer 

months (Lutcavage, 1981) . The leatherback turtle feeds near the 

Bay mouth and is seen in Virginia coastal waters during the 

summer. Migration patterns for leatherbacks along the Mid- 

Atlantic coasts are not known. 

Polychlorinated hydrocarbons, polychlorinated biphenyls 

(PCBs), and polynuclear aromatic hydrocarbons (PAHs) have been 

reported from sea turtles (Thompson et d.,1974; McKim and 

Johnson,l983; and Hall u.,1983). Thompson & a. (1974) 
reported PCBs and p,pl DDE from South Atlantic green ( C h e l o u  

w) turtle eggs. .PCBs were reported from postyearling 

loggerhead and green turtles found along the east coast of 

Florida (McKim and Johnson,l983). Petroleum hydrocarbons, 

consisting of normal chain hydrocarbons and PAHs, were found in 

loggerhead (G caretta) and Kemps ridley (Levidochelv~ w) sea 
turtles stranded in Laguna Madre and believed to have been 

affected by the IXTOC I oil spill in the Gulf of Mexico (Hall & 

d., 1983). Aromatic hydrocarbons, PAHs, chlorinated pesticides, 

and a large combination of PCBs are well documented in Chesapeake 

Bay sediments and benthic biota (Bieri & u. ,1981). 



Exposure of sea turtles to hydrocarbons occurs through 

habitat exposure and ingestion while feeding. The loggerhead 

feeds extensively on benthic arthropods found in the Bay. The 

primary food of the loggerhead is the horseshoe crab (m 
-hemus), however they are also known to feed on the blue crab 

(Callinectes ~gvidus), the spider crabs . . .  
&), and the 

cancer crabs ( m c e ~  m) (Lutcavage, 1982). The blue crab 

concentrates a variety of hydrocarbons including pesticides, 

PAHs, and PCBs (Hale,1983). Typical hydrocarbon pollutants found 

in sediments have also been reported in the horseshoe crab (Smith 

& u.,1979). The presence of hydrocarbon pollutants in the 

habitat and food of the loggerhead should lead to measurable 

accumulation within tissues. 

The leatherback feeds primarily in the water column on the 

jellyfish and other coelenterates found there (Pritchard, 1967) . 
Its habitat and feeding behavior should result in less exposure 

to hydrocarbon pollutants than occurs in the benthic feeding 

loggerhead. This study was initiated to investigate the 

possibility of sea turtles ingesting and retaining pollutants 

found in Chesapeake Bay. 

METHODS AND MATERIALS 

Sample collection 

Samples of liver and fat from three s t r a n d e d  dead 

loggerheads and one leatherback (Table 1) were removed with 



solvent washed instruments. Each sample was then placed in a 

solvent washed jar or wrapped in solvent rinsed aluminum foil. 

Samples were frozen until preparation for extraction. 

Sample preparation 

Samples were thawed, chopped, and homogenized. The samples 

were then poured into solvent-washed stainless steel trays and 

freeze dried. After freeze drying, subsamples of 10.0g liver and 

2.0g fat were removed after freeze drying for extraction. Liver 

samples were crushed and placed in glass thimbles for Soxhlet 

extraction. Samples were refluxed for 24 hours with methylene 

chloride (CH2C12) using a Soxhlet apparatus. A sand blank was 

run concurrently using the same refluxing procedures as in the 

liver extraction. Fat samples were incompletely dried using the 

freeze drying technique. Due to refluxing problems with 

incompletely dried samples, fat samples were extracted by 

mechanical dissolution in methylene chloride (CH2C12). The fat- 

methylene chloride mixture was then centrifuged to remove any 

undissolved connective tissue. All samples were concentrated to 

6-12ml using rotary evaporation, after extraction. 

Sample clean-up 

Samples were taken after rotary evaporation and injected on 

a gel permeation column (GPC; Autoprep Model 1001; Analytical Bio 

Chemistry Laboratories, Inc.). Columns were packed with Biobead 



S-X8 resin and samples were eluted with CH2C12. The clean up step 

removes large biomolecules and complex lipids though molecular 

exclusion from the column packing beads. Each sample was 

subsequently injected into a 5.4ml injection loop. Samples were 

collected from the GPC in two fractions, G1 (0-130ml) contained 

large biomolecules and was later discarded, G2 (130-220m1) 

contained hydrocarbons, PCBs, PAHs, and some biogenic compounds. 

All 62 fractions were concentrated using rotary evaporation, 

transfered with CH2C12 rinses to volumetric test tubes, and 

concentrated to 0.2ml under a gentle nitrogen (N2) stream in a 

warm water bath. These samples were examined using gas 

chromatography and found to contain a large amount of interfering 

biogenic material. Silica gel chromatography was employed as a 

second clean-up step to remove the interfering compounds. 

Silica gel was slurried in hexane and packed in a l.Ocm diameter 

column to a height of 17.5cm and overlayed with lcm solvent 

extracted sand. The column was washed with -20ml hexane and 

drained to the top of the bed. The samples were increased to 

1.0ml in hexane and added to the top of the column. Three 

solvents were used to elute three fractions. These fractions 

were; F1 (20ml of hexane) containing aliphatic hydrocarbons, F2 

(30ml of 80:20 hexane:CH2C12) containing aromatics and major 

pollutants, and F3 (30ml methanol) containing polar compounds and 

lipids. All fractions were examined for the presence of 

pollutants using gas capillary chromatography. Fraction 2, 

containing the major pollutants, was examined in further detail 

using gas capillary chromatography and mass spectral analysis. 
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Gas Chromatographic Analysis 

Gas chromatography performed on all samples used either a 

Varian 3700 or modified Varian 2740 gas chromatograph. 

Instruments were equipped with approximately 27m glass capillary 

columns constructed at VIMS, deactivated with silanol groups,and 

coated with SE-52 according to the method of Grob and Grob (1979) 

and Godefroot & d. (1980). The carrier gas used was helium at 

a flow of 3ml/minute. Temperature programing extended from 75C 

to 300C at 6C/minute. Detection was by flame ionization (FID). 

Injections were made in the splitless mode and the splitter was 

opened after the solvent front passed through the column. The 

temperature programming was started at this point. Samples were 

co-injected with 20ng of 1,l Binapthyl as an internal standard. 

Data was recorded and analysed using a Hewlett Packard 3354B data 

system. 

Gas Chromatography-Mass Spectrometry (GC-MS) 

GC-MS was used for identification of compound peaks after 

the methods of Bieri et u. (1982). The GC-MS system used 

consisted of a Varian 2700 GCI with a capillary column coupled to 

the mass spectrometer. The mass spectrometer was a DuPont 21- 

492B magnetic sector mass spectrometer, scanning once every 2.3 

seconds with an electron ionization energy of 70 electron volts. 



RESULTS 

Gas . chromatography and mass s p e c t r a l  a n a l y s i s  revealed low 

l e v e l s  o f  p o l y n u c l e a r  a r o m a t i c  h y d r o c a r b o n s  ( P A H )  a n d  

p o l y c h l o r i n a t e d  b i p h e n y l s  (PCB) i n  f o u r  of  t h e  e i g h t  samples  

examined. Table 2 p r e s e n t s  t o t a l  concent ra t ions  and i d e n t i f i a b l e  

compound c o n c e n t r a t i o n s  f o r  samples  w i t h  c o n c e n t r a t i o n s  above 

d e t e c t i o n  l i m i t s .  S a m p l e s  w i t h  m e a s u r a b l e  c o n t a m i n a t i o n  

e x h i b i t e d  u n r e s o l v e d  e n v e l o p e s  c h a r a c t e r i s t i c  of w e a t h e r e d  

hydrocarbon po l lu t ion  B e  & , 1 9 8 2 ) .  Figures 1 and 2 show 

r e c o n s t r u c t e d  c h r o m a t o g r a m s  o b t a i n e d  from t u r t l e s  1 and 4, 

respect ive ly .  These samples a l s o  conta ined  t h e  major p y r o g e n i c  

compounds found i n  contaminated Chesapeake Bay sediments (Bier i 

e t  a. ,1982). Major pyrogen ic  compounds e a s i l y  s e p a r a b l e  from - 
b i o g e n i c  compounds i n c l u d e  pyrene ,  chrysene, f louranthene ,  and 

p h e n a n t h e n e .  S a m p l e s  n o t  l i s t e d  i n  t a b l e  2 d i d  n o t  h a v e  

d e t e c t a b l e  l e v e l s  of hydrocarbons or PAHs. The d e t e c t i o n  l i m i t s  

were 1 p a r t  p e r  b i l l i o n  (ppb)  f o r  t h e  sys tem u s e d . ,  F a t  from 

t u r t l e  1 was not examined i n  t h i s  ana lys is .  

T o t a l  c o n c e n t r a t i o n s  of  hydrocarbons  p e r  10.0g o f  l i v e r  

ranged from 209.0ppb t o  1193.3ppb. Only one f a t  sample was found 

t o  have measurable c o n c e n t r a t i o n s  of p o l l u t a n t s .  T h i s  sample 

c o n t a i n e d  a  t o t a l  hydrocarbon concentrat ion of 1694.0ppb. This  

sample had t h e  h i g h e s t  c o n c e n t r a t i o n s  of hydrocarbons  f o r  a l l  

samples. 



Mass spectral analysis was performed on samples la and 3b 

for verification of compound composition. Mass spectral analysis 

for qualitative verification -of contaminant composition revealed 

high concentrations of PCBs. Mass spectrometry also confirmed 

the presence of the compounds listed in table 2. 

This study was a preliminary analysis to look for the 

occurrence of hydrocarbon pollutants in sea turtles from Virginia 

waters. S a m p l e s  w e r e  selected primarily for lack o f  

decomposition. The samples chosen represent animals found both 

inside and outside of Chesapeake Bay. The results of the 

analysis seem to reflect expected concentrations derived from 

normal habitat exposure. The results, however, represent only a 

small sample size and extrapolations to larger populations should 

wait until a larger sample size is run. 

Sample selections were limited to animals with little 

decomposition, stranding in the latter part of the summer of 1982 

when samples were collected. Turtles 1, 2, and 3 were taken from 

the Virginia Beach/~ack Bay coastline. Turtle 4 was radio- 

tracked in the York river mouth for eight days prior to its 

death. This turtle was originally taken in a pound net, removed 

to VIMS, released, and then followed via telemetry for six days 

before entangling and drowning in a net. Turtle 4 can be assumed 

to be a temporary resident in the Bay and its associated rivers. 

This turtle showed the highest level of total hydrocarbons per 



s a m p l e .  T u r t l e  3 was removed t o  VIMS a f t e r  washing a s h o r e  

i n j u r e d  a t  Dam Neck Naval Air S t a t i o n  and h e l d  a t  VIMS u n t i l  i t s  

d e a t h  two months l a t e r .  This  t u r t l e s  cond i t ion  was poor and its 

f a t  r e se rves  were severe ly  d imin i shed .  The p e r i o d  it was h e l d  

p r i o r  t o  d e a t h  may have been s u f f i c i e n t  t i m e  f o r  depuration t o  

occur. Th i s  t u r t l e ,  which had t i m e  t o  d e p u r a t e  p r i o r  t o  d e a t h ,  

showed no  d e t e c t a b l e  l e v e l s  of  hydrocarbons  i n  bo th  t i s s u e s  

sampled. T u r t l e  2, t h e  leatherback t u r t l e ,  s t randed dead a t  Back 

Bay N a t i o n a l  W i l d l i f e  Refuge on t h e  Vi rg in ia  coas t .  Animals of 

t h i s  s p e c i e s  known i n  t h e  Bay a r e  s m a l l  a n d  g e n e r a l l y  r a r e  

(Lutcavage ,  1981; Musick, 1979)  . The lea therback t u r t l e  l i v e r  

was found t o  have a  h i g h e r  t h a n  e x p e c t e d  t o t a l  h y d r o c a r b o n  

content ,  however t h i s  sample contained a  l a r g e  amount of biogenic 

ma te r i a l  which may have i n t e r f e r e d  w i t h  t h e  a n a l y s i s .  F a t  was 

n o t  c o l l e c t e d  from t u r t l e  1, however its l i v e r  showed t h e  second 

h ighes t  hydrocarbon c o n c e n t r a t i o n  f o r  a l l  samples .  The p r i o r  

h i s t o r y  f o r  t u r t l e  1 i s  unknown, s o ,  a l t h o u g h  it was found 

ou t s ide  of t h e  Bay, no assumptions can be made about i ts behavior 

o r  feeding. 

Behavior and h a b i t a t  preference  a r e  important f a c t o r s  i n  t h e  

exposure  o f  s e a  t u r t l e s  t o  p o l l u t a n t s .  Feeding  h a b i t s  of sea 

t u r t l e s  br ing  them i n t o  contac t  with sediments and sediment laden 

organisms (Lutcavage,l981; Musick,1979). Two prey spec ies  of t h e  

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

t h e  same c l a s s e s  found i n  p o l l u t e d  sediments i n  t h e  Bay. Hale 

(1983) r e p o r t s  t h e  p r e s e n c e  o f  a l k y l  s u b s t i t u t e d  a r o m a t i c  

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



heterosubstituted aromatic. hydrocarbons, PCBs, and DDT 

metabolites in various concentrations at the ppb level in the 

blue crab ( C a l u n e c t e s  w i d u ) .  Smith (1981) found the 

h o r s e s h o e  crab ( L i m u l u  t o  have measurable 

concentrations of the standard sediment hydrocarbon pollutants 

phenanthrene, flouranthene, and chrysene in tissues taken from 

animals found in clean sediments in Virginia waters on the 

continental shelf. This xenobiotic burden is similar to that 

found in loggerhead sea turtles of the Chesapeake Bay, so that 

feeding may be a route of exposure to these compounds. 

The major pyrogenic compounds found in sediments were also 

present in all contaminated turtle samples (Bieri am, 1982) 

Necropsies of other stranded loggerhead turtles in this area 

often reveal sand and sediments in the digestive tract. This is 

believed to occur during feeding and would lead to direct 

exposure to contaminated sediments. This would result in a 

second route of exposure during feeding in loggerheads. 

Routes of exposure for the leatherback are unknown, with the 

possible exception of pollutants partitioned in the water column. 

Not enough information is known about leatherback behavior to 

make any further speculations about exposure. It is likely, 

however, that many of the compounds found in the leatherback were 

of a biogenic origin. 

The detection of PCBs in these turtles by mass spectroscopy 

is significant considering the relatively low response of these 

compounds on flame ionization detectors. PCB detection is 

usually performed with an electron capture detector (Hale,1983). 



R e s p o n s e  factors of highly chlorinated compounds a r e  

significantly lower in an FID than those of non-chlorinated 

hydrocarbons. Calculations in this work assume that response 

factors of detected peaks are similar to that of the 1,lW 

Binaphthyl co-injected standard. The concentration of PCBs is 

therefore severely underestimated by GC analysis. 

The intent of this analysis was to look qualitatively for 

possible pollutants that are commonly found in the sediments and 

organisms of the Chesapeake Bay. The results show that these 

compounds are present in average specimens from the Bay and 

Virginia coastal waters. They also show an unsuspectedly high 

concentration of PCBs. Further qualitative and quantitative 

analysis for the presence and composition of hydrocarbons, PAHs, 

PCBs, and pesticides should be done on larger sample numbers and 

all species, particularly the Kemps ridley (Le~idochelv~ w) , 
found in the Chesapeake Bay. 




















