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Figure 4. 1983 Keop's Bidley atraight

Figure 5. 1983 Keup's Ridley weight...

Graph l. Individual clutch succ€88 vto
before plane traosport frorn Bancbo
Natioaal Seaghore for yeara 1978,

Graph 2. Individual clutch aucc€8a yao
befote plane tlasport frm Rsneho
Nationgl Seashore for yeara l98l'
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SUUUABY

A total  of  2006 Keop'e Ridley eea turt le eggs yere received et Padre
IelsDd Nation^el Seaehore oo June 28, 1983. Iucubat ion of theee egge
resulted. iu o weral l  hatchiug success of U.062 (See Table l ) .  Serveo
died prior to inpriating, tro eecaped into the eurf duriug impriuting,
tbree died after inpriatiag, and the raeiniag 230 were traraported to
tbe Natioaal ltariae Fisherieg Laboratory, Galveetoue to participate in
the Eead-gtart progr@. uDhatcbed egga yere preaened for future study.
Iu eddit iotr  the length and reight of  each batchl iug rae recorded aud
cmpared to girni laa deta frou 1980, 1981, md 1S,82. The 1983 progr@
ras co'upleted ou August UL.

GEilENAL

At 1500 bourg on June 28, 1983 Padre Island Natiooal Seashore received
eighteen styrofoau bores (2006 egge) of Kenp's Bidley (Leoidochelve
keopii) sea urrtle eggs frou Playa de Eancho l{rrevo, Tor"rulipae, Merico,
v ia  U.S.  F ish  and Wi ld l i fe  Sen ice .  Each e ty ro foam bo:  couta ined a
aingle clutch of egge. Ibe styrofoan bores then rere trausported to tbe
Natioual Seashore Biological Field Statiou and eEch bo: waa opeued and
etruined. the top layer of eggs ras covered rith plaatic riodor screen
aad a fiual layer of Padre Isl8nd beach 8and. The thercnocouples, rrhich
were planted withi! the etyrofou bores of Raucbo t{uevo at the beginning
of incubation, sere connectd to a CR-5 nulti-cbaanel digital recorder.
l l o s t  s t r y o f o a m  b o : e g  c o n t e i n e d  u o ! e  t h a o  o [ e  t b e r u o c o u p l e .
fherrnocouples had beeu placed ia the bottcm, u.iddle, and top leyer of
eggs iu @st bores (Table 2). The CB-5 provided 24 bour monicoriog of
clutch teaperatures at one hour iutewals (obgervat iooe began at 2300
hourg Juae 28, f983).  Clutch moisture ras cloaely moaitored via the
t tp ie -c rus t t r  p iach  techn ique w i th  d ie t i l l ed  water  used to  ua in ta ia
ttpropertt saud Doieture. The egge rere left to iucubate. The clutchee
rere  checked fo r  ha tch iag  per iod ica l l y  a rouud the  pro jec ted  end o f
iacubacion (Table 3).  I fhen hatching wae detected, the theruocouplee
aloog vith the plastic screen and surface sand were raoved. Eatching
ras theu alloved to paoceed uninternpted (lable 4). If uo hatching wes
evident by iucubatiou day fifty-nine, the bo:eg rere opered and the eggs
preeened. To alleriate overcrovding during the hatching process active
hatehliugs vere traneferred to bolding boxee to aait inpriuting (table
5).  the turt les rere inpr inted to the Padre Ielaud beach congisteot
r i tb previous yesrs, ie.  orce act ive in the boldiag boree, they were
placed on the beach and allosed to crayl approriuately fi€ty aeters to
the eurf wbere they rere allored to gvim briefly before being collected
(table 6). Ooce imprinted the turtles vere weighed, meaeured (table 7),
and placed iu brbs of Gulf Eea vater to sait traneport to the Natioual
l la r ine  F ieher iee  Labora tory  in  Ga lves ton .  Tranepor t  f l i gh ts  yere
couducted by Traiuing Air Wiug Four, Training Sqnadron EI 28 ond VT 3lr
C o r p u e  C h r i g t i  N a v a l  A i r  S t a t i o u .  0 o  A u g u e t  L 2 ,  1 9 8 3  t h e  l a e t
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h a t c h l i o g s  r e r e
involveeat ir the

PEBSOT{I{EL

Park Biologiet Bobert Kiog vas respo
-  Padre  Is land [a t iona l  Seaehore  po
fechn i ,c iaoe Douaa Sbaver  ( four th  y
Andersoa (secoDd year) collected all da

t ranepor ted  to  Ga1 stoD coap le t ing  the  Ser r ice 'e
eirth year of thir t year restoratioa project.

le for the National Park Service
t i o n  o f  t h i g  p r o j e c t .  P a r k
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ar with the project)  aad Anae
aad coordinated the inpri.uting

Iutero Poela Plogkia (eecoodprioc€88o studeDt consewatioo Ageoc
year) assigted iu all portious of the
iavo lved in  the  secoad year  o f  aa

cooiature prof i le study shich ras co
turt,le project.

ject.  Thege persoDs were also
eoeive beach tenperature aud

ucted  e imu l taaeoua ly  w i th  the

INCI'BAIION OESERIIATIONS

The fo l lo r iug  ic  a  de ta i led  accouut
occurred during the 1983 seasou aud a
yea8s. Thege obsewatious together vi

f obsewatioue and evente which
coapar ieon w i th  those o f  Paet

invo lved io  th ig  p ro jec t  aaY E id  i
percentage of, eggs hatched and nay aid
ia tbe future.

those of the other researchera
d e t e r u i n i n g  w h y  g u c h  a  l o w

preventiug such a reoccurtaace

0u Dlarch 30r 1983 Bverty large plaa c garbage bags rere filled with

Padre lglaDd beach eaad. The bags rere twieted cloeed aud each Placed
th a lid. Thig besch eard sag

Gulf Igland Banger Statiou, Padre Ig
of not Eore than eir inches. lheee buckete Yete t laosPorted to

Gladye Porter Zoo, Brorusviller Teras April t, 1983 to aait ehipeot
Rencho Nuevo, llerico.go tbe Ridley ueetiDg beach at Pleya de

Upoa arrival the eighteeo etyrofoam (each containiog ore clutcb of

egge) wete opened aad elauined- At t ie  t iue ,  a t  leas t  gome o f  the
f of  tbe boxee rere vieible.

349 appeared to be viable' maBY
eeverely diupled and orange in
and renoved ftoo bor 579. The

iu a f ive-gal lon bucket and gealed

collected frm the enbtToaic duoe area

uppermost egge io appror inacely one'
Although the egge from clutcbee 348 and
top  l8yer  eggs  iu  o ther  c lu tchee we
color. A large anrnber of antg rere fot
eaad in al I boxee appeared to be vety
pilot rho fler the eggs to Padre Iglaud
l{uevo, corEeuted that the sand seeoe

/€atE.

A p lae t ic -coated  acreeo asd a  f ine l ye r
applied over the egga in esch box. Eg rere

teot

the Gloged Beach adjacent to
National Seashore, fron a dePth

noiet aod Gray Bower, the USF&IIS
I{at ioual Seashore from Rancho

much setter tbau ia Prenioua

I

checked per iod ica l l y  fo r  o ie tu re  c
technique. tfrlch leea sater Yaa added

of Padre Islend sand rere
left to incubate, but rere
by  the  t rp ie -c rus t I  

P iach
boxee during iaeubat ioo

I
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I
I
I

thie year than duriag the prerious
the
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Ihe  ha tch iag  succere  o f  c lu tchee 348 and 349 vae 94 .37  ar .d .  74 .27
retpectiyely. Sna1l fliee aad fly pupae rere fouud in bor 349 a8 the
laet fev egge hatched. ltig did aot sea unususl eince the saue type of
fly ad pupse rere found iu a uuuber of bo:es ia preyiotrs J€8r8o

A11 uohatched egge from clutchee 348 aud 349 were injected with and
preaerred i.u F.A.A. aolution, theo tralsported to Texag A & I Uuivereity
for enbryological  analysis.  During tbia preaervat ion pEocess no red
liquid eanded frm, tror raa aay ilternal fungal grorth obeerved in any
egg8.

C l u t c h e e  5 1 8 ,  5 2 0 ,  a n d  5 2 1  ( h a t c h i n g  s u c c e e e  2 2 . 4 ,  1 0 . 7 ,  a o d  O . 8 Z
r e s p e c t i v e l y )  i n c u b a t e d  f o r  f o r t y - n i n e  t o  f i f t y - o n e  d a y g  b e f o r e
hatcbiug. A8 the egge began to hatcb a nuober of appareutly norviable
eggs  appeared to  obgt ruc t ,  the  pa th  o f  emerg ing  ha teh l iugs ,  thereby
foruing a barrier to iudividualg emergiug fron the lower layers of egge.
Thege eggs sere carefully exanined aud thoae considered oorviable were
reuoved frou the clutch aod peaerved before Dst of tbe h8tcblingg had
energed. Ia previors years large nunbers of egga uere D,ever reuoved
frorn incubet iou bor,ee rhi le batebing rag ia i te early to Eid-stages.
The los hatehiag pelcentages of theee three clutches did not seem cause
for alarn since a fer los hatching clutches heve been peeent each year.
Fliee like tboee found in iacubatiou box 3/r9 yere also found in bo: 5 18
a B  i t  w a s  b a t c h i n g .  A 1 1  u n h a t c h e d  e g g s  f r o m  t h e a e  c l u t c h e s  w e r e
injected sith ad preeened i! F.A.A., then traaeported to Iexae A & I
Uuiverei ty.  Ae theee eggs rere being preserved, ra,ny were fouud to
cootaia a red-colored grmth on the iuaer egg-ebell surface and they
exuded a red liquid vheu iojected vith the F.A.A. solution.

Prel is iaaty eobryological  exauiuat ion rae conducted et Terae A e I
Uuivereity aad coasieted of ; opeoing each egg, r€moviag and prreeerviag
each enbryo, eod eroiniug each yolk gac for eigne of digestiou and the
preserce of eobryoaic meobr8[€8o ltig eraminatiou wae conducted on 341
unhetcbed eggs frou clutcheE yl8, *9r 518, 520, eud 521(Table 8).  OE
the baeis of this e;o-inatioa obrTonic developoeot wae claeeified iuto
oae of the folloviag:

Eqqe with. uo. €Bbt:tlo

l .  Iu fe r t i le ;  Eggs  in  wh ich  no  ernbryo  waa loca ted  and wh icb
a h o w e d  o o  e i g o s  o f  y o l k  d i g e e t i o n ,  n o  c h a o g e  i n  y o l k
tea ture ,  and sh ich  possessed E round yo lk  shape and no
eobryonic E€obaa!€ao

2. Fertile; EggE rhich c.ontaiued eubryooic menbraneg aod rbich
ehowed a chaoge in yolk textuae and aigne of yolk digestioa.

Ecae. rith Gnbtro

l. l0-A day developmeut
2. E day plua developreat

page 3



rere based on Yntema's (  1968)
e of developueot of Chelvdra

e rhich died very early in
f i e d  a s  i u f e r t i l e  b e c a u e e  o f
ur iug 3he iocubat iou period.

lbeee enbrToa together vich abryoe frm the remaioiug thirteeo clutcbee
rill uudergo further e:aniaatioo. 1ti8
in pogresa and ahould yield reeulta by

d eobryological  atudy is
amr8ry 1984.

Eraoinetion of the unhatched eggs froo t e e e  f i v e  c l u t c b e g  ( 3 4 8 ,  3 4 9 '
518,  520,  aud 521)  p roduced eoae iu t
egga fron clutchee 348 arrd 349 contaiu

resting regultg. Although some
Daggots  (uo t  unueua l )  there

sere oo eigue of fungal infectiou, iG. pin&,1 red, or purple coloretion
ebel l  surface. A11 eggs fronof the yolk or the uembrasee of the

Tbe c leegea l0 -A day  aad 18  day  p lu
d e l i n i a t i o a  o f  e u b r y o l o g i c a l  e t a g
seapentila. Eosever, egga conBaining
i s c u b a t i o n  E a y  h g v e  b e e n  u i s c l e g e
deconpositios of eobtToaic nesbrases

clutcheg 518, 520, 8!d 521 ebowed eigne
eggs were ao aeyetely iufeeted that thei

appeared to  be  non-v iab le .  E igh ty -o
removed and traneported uupreee:ned

reooved from the incubation shed. fbe
bor,  vae set aud blackeoed r i tb vhat
prev ioue years  tb is  cond i t ioo  wag Pr
couta in iog  aecent ly  ha tehed tu r t lee .
moisture ras appareut ly  f lu id  f rm

fuogal grorth. ltany of theee
yolka eud inuer ghell eurfacee

348, 349, aud 518 cootained

Ius  c lagses ,  wheteag c lu tehes
theee advanced stages.

of the shelf  beneatb the
to be fuogal grovth. Iu

s e o t  o n l y  u a d e r  t b o s e  b o r e e
The gource of thie e:cessive

p t u r e d  e g g s  a a a o c i a t e d  w i t h
oieture found beneath bor 519'
lutcber to facilitate drainage.
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vere  a lmost  coup le te ly  p ink .  C lu tch
abryoe in uaay differeut stage8 of deve , nhereas relat ively few
embryoe vetre ieolated frou clutcheg 0 and 52 l .  In addit ion'  tbe

3/r,8 asd 349 had survived foruajority of the eobryos fouud in clutche
a c  l e a s t  e i g h t e e n  d a y a .  C l u t c h  5
perceDtages iD tbe l(F 18 day aad 18 day

8  p r o d u c e d  r e l a t i v e l y  e q u a l

520 and 521 produced very feu enbryoe in

Thie  asne enbryo log ica l  c laee i f i ca t i
fro 1980 aud l!182 year claggeg. A11
for cmpargion (table 9).

C l u t c h  5 1 9 '  r b i c h  r a g  l e i d  a o d  c o l l ted ou the esme day ae clutcbee
518, 520'  atd 521, rae al lored to iuc te  fo r  s i : t y -oae daya.  Th is
clutch produced uo turt les. Tbe egge were esrefully e:ranined and all

e g g s  f r o n  t h i g  c l u t c h  w e r e
o the National llarise Fisheries

Senice (t{l{FS) Laboratory at Gslvestou f culturiog. Tweuty additioual
uap reaerved  eggs  f rom c lu t ch  597  re e a lso  aent  to  Ga lves tou  fo r

eulturiag. At this tie thirty-five tcbed eggs from clutch 519 vere
red fornalin and tranEPotted toiajected sith and prreeerrred in lfl buf

the N}IFS laboratorT for hiatologieal aua 8 1 8  o

After tle gand aod e1l eggs eere raoved frou incubatioE Uol 519, it vas

hatchiag. Due to the large quantity of
elate rere placed beneeth all renaiuing

hatchiug Buccess, eand samPleetlith the iacreaged concern over the I
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from iacubatioa boxee 572 throug,h792 rere taken and frozes for future
heavy  ne ta l  aud peet ic ide  aua lys is .  saud aaup les  fo r  de teru in iug
abeo lu te  eaud uo ie tu re  yere  co l lec ted  f ron  these boree dur iug  egg
teooval.

Some non-v iab le  eggs  re re  reooved f rou  the  top  layere  o f  egge in
incubatioa boree 577 aad 597 as theee clutches begaa to hatch. lhese
tro clutches produced five hatchliage. A11 unhatched eggs fro'u clutch
577 snn fiftpaeves unhatched eggs frou clutch 597 vere injected sith
and preserved in F.A.A. for future abryological eroinatiou. 0f the
repaiaing egga iu clutcb 597, tyerty unpresemed egge vere Bent to
Galveetoa for culturing and the roainiug fifty-tro were iajected with
aod preeer:ved in lG buffered for:nelia for histological eramiuatioa.

Clutch 57 I produced only three hatcblinge, tco rhich were Bornal, and
one nbicb had no eyea and uon-occludiug jaws. The deforued hetchling
died prior to Sipnent to Galvegton. Unlike other bo:es yhich hatcbed,
no gurface eggs rere roved to a1lor the hatchlinge free accesg to the
aurface. Tren3y gggg fron clutch 571 rere frozeu in preparat ion for
heavy Etal  and peet ic ide analyeie. Approxiuately two-thirdg of the
r-oiaing eggs yere injected rith ond preeened iu lol buffered for:oalin
and oaethird were injected with and prese:sved iu F.A.A.

Fliee of the same type 8s thoee fouod in incubatiou boree 349 ald 518
rere fouud ia bo:res 579 aad 578 eoon after their errival from llerico.
Tbeee f l ies yere pre8eut iu bo:eg 579 aad 578 througbout iucubat ion,
deepite repeated renoval of pupae eud adulte. Oue egg w8s renoved from
bor 579 before ful l  incubat ion becauee i t  contained a large nunber of
EAggotS.

After fifty-oiae to ei:rty aaye of incubatioa it became appareat that ao
turtles would hatch fron clutcbee 572, 575, 379, 578, 596, 622, artd, 623.
A11 eggs  re re  reuoved;  t ren ty  egge f rom each c lu tch  were  f roaeo,
approrioately tro-thirde of che r.."aiaiug eggs uere iajected sith aod
preeened ia lG bruffered for:ualiu, and one t}ird were iajected with ed
preaenred io F.A.A.

Clutch 791 hatcbed after fifty-two days of incubatioo. Many norviable
eggs  were  reuoved f rou  t ,he  upper  layers  as  soou eE hatch ing  raa
detec ted .  C lu tcb  792 vas  e l lowed to  incubate  fo r  f i f t y - f i ve  days  a t
rhich t iue tueut,y eggs reae retroved for cul tur iag. These eggs and
tueaty uapreserved egga removed froo clutch 791 were geut to Galvestou.
Sand eanples taken frm eacb of theee incubatiou boxea st this time and
kePt at loom t,eoperature were al  eo seut to Galvestou for cul tur iug.
A f t e r  a J l o w i u g  t h e  r e m e i n i u g  e g g s  i a  c l u t c h  7 9 1  t o  i u c u b a t e  a o
additional two daye, the roaining egge rere r@oved. Tweoty egge fro'm
c l u t c h e e  5 7 2 1  5 7 5 1  5 7 8 r  5 7 9 , 5 9 6 , 6 2 2 ,  6 2 3 , 7 9 L ,  a o d  7 9 2 ,  w e r e  f r o z e o
for heavy Eetal and pesticide aoalyeie. Ia addition, ten eggs each from
clutches 791 and 792 vere freeze-dr ied for heavy metal  and peet ic ide
analysis.  Appror inately two thirde of al l  the renaiuing eggs were
injected with aod preeerved in lOZ buffered fornalin and one-third were
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injeeted rith od prreserved ia F.A.A.

Ilahatched egge frou clutchea 572 h 792 eere not opeoed, btrt rere
auperficially e:rauiued for eobryoaic
before they rere preaened. Fe large

developueut aud fungal growth
8 Yere felt vithin the eggs

and large anounts of rhat appeared to red fungal grorth rere seea or
he egge as they rere iojected.

unhatched egge rere rooved. lioistu
u tcheE 57 I  th rougb 792 as  the
ranged frm l(tr to 177 in theae

clutcbeg (table l0).  l let  aud blackea
uoder bor 519 vere fouud in tle aress

DISPOSITION OT EGGS AtrD EATCETI}GS

the iaaer sbel l  surfaees of oauy of
Saad noietuae s€oples vere taken frou c

A11 but l0l  of  the unhatched egga f
future ehrdy (table ll). The oethods

tr.A.A. solutiou. The renaiuder of the
iu L07 buffered forualiu si l1 arait
National llarine Fieberiee Ser:vice.

areaa e iu i la r  to  thoee le f t
ath bo:eg 518 through 792.

all clutchee sere prese::ved for
egg preservatioa are iudicated

I
I
I
I
I

i n  the  prev ioue sec t iou  aad are  dep
atudy iu rhicb the eggs ril1 be u8ed.

eBt upon the intesded type of

trausported direct ly to NMFS Ga1
The l0 l  unpreserved eggs  were
Laboratory for culture etudiee.
cooperative atudy betYeeo theTheee eggs preseltly foru the baeie of

N a t i o o a l  P a r k  S e r v i c e  a a d  t h e  N a nal l tar ine Fieberiee Serrr ice
coaceruing the isolation aud identifica ion of both fungal ad bacterial
apee ies  obeer r red  to  be  preseot  in uohatcbed eggs. As nentioned

i e  p r e a e o t l y  c o o d u c t i u g  a np r e v i o u a l y  T e x a s  A  &  I  U o i v e r g i t
enbryological  r tudy on the 829 hed egge rhich Yete pteserred iu

(574J wbich were preserved
iatological  eroinat ion by the

A total of 242 batchliage rere prod ed f rou  a l l  e igh teen c lu tchee
(rablee 12, 13, l4). 0f theee ten betc
Ga lves ton .  The  k idueye  o f  t heee  de

inga died prior to trelsport to
hatchl iugs Yere removed and

eex deterninat iou at a later

I
I
I
I
I
I
I
I

preaened iD fG buffered fornalio f
ti,c. Irro of the hatchlinga eecaped ing iqriotiog aud the. reoaioing
230 uere trarsported to N}IFS Galvesto! thout iucideut.

IICIIBATION BOtr UOISTI'BE COIITBNT

Absolute noieture couteat wae deter for the sasd in each incubatiou
bor 521 through 792 (Table 10). Ao ap iuate 200 gran saople of sand
v8s collected fron vsrioua egg layere
incubation period. Ibege eanplee were
lloigture corteat vag theo calculated
(grad by weight.

io each clutch at the end of tbe
igbed '  d r iedr  and rewe ighed.

ia erpreesed ae Percent rater

The uoisture valuee ranged from 9.8 to
are coaeietent with those reported fron
the 1982 year claee.

.22 rater/weight. Thege valuee
the corrale at Rancb Nuevo for

page 6



F
It
It
I
I
I
I
I
T
I
I
I
I
I
I
T
I
I
t

C l u t c h e g  5 2 1 1  5 7 7 r  5 7  1 , 5 9 7  r  a B d  7 9 1  h a d  u o i g t u r e  c o u t e n t a  o f  1 7 . 2 ,
Y 1 . 0 ,  1 5 . 0 ,  t 5 . 0 ,  a n d  1 3 . A  r e a p e c t i v e l y  a a d  a l l  p r o d u c e d  t u r t l e e .
Other clutches with oietlrre cotrteotg belor these produced uo brrtleg.

Though the8e iucubation uoisture @ateBtg of the 1983 claae appear bigh,
eepecially nheo compared to thoee of other species of sea brrtles, they
are ia l iue with thoee reported from both the hatchl iBg corrale End
beachee of Rancbo Nuevo.

EATCETIF LEreIT AI{D WEIGET

In eo atteqpt to distribute 8@e of the data that has been collected in
tbe  pas t  th ree  years ,  curved carapace leugth  (nu)  o f  a  saup le  o f
hatchlings froo 1980, 1981, and 1982 are preeented in Figuree L, 2, and
3 respect ivply '  Figuree 4 and 5 repreeeut the straight t ine carapace
leugth (om), and tbe reight (gro) of all the hetchliogs from the 1983
year  c lase .  Pre l iu iuary  inves t iga t ioaa iod ica te  tha t  the  R id ley
batchl ings curved carapace length and straight l ine earapace leugth
d i f fe r  by  appror iua te ly  .5  - ,  the  s t ra igh t  l ine  length  be ing  the
eual ler.

Frou tbeae f ive hietograme i t  sppears that both hatcbl iag leogth and
ueight ere rormslly distributed. The veigbt datar as ie coumon with
population weigbt etatiatice, ie ek,tred to the right.

Deacript ive etat ist ice for eacb year claes are preseuted in Table 15.
Aoalyeis of veriance of the carapece length data for yeare 1980, 1981,
aod 1982 ehovg a highly aigui f icant di f fereoce (P5.000D berweea rhe
year claesee.

There  doee no t  appear  to  be  any  inc reae iog  or  decreas ing  t reud iu
h8tchling carapace length, even after taking iDto accouat the .5 .-
correct ion factor for the 1983 claee, @ong tbe 1980-1983 year clasgee
e=auined.

EGG }OVE�TENT IilDUCED }DRTALIIT

Graphs I and 2 illuetrate the ef fect of egg Dveoetrt ou hatchiag succesg
in relat ion to the t lansport  of  Ridley clutches fron Playa Del Rancho
Nuevo, Merico to Padre rsland Natioaal seaehore. These two graphe
rePresent the eut ire eir  years (1978-f983) of this project and ref lect
ouly tbe effecte of egg Dovenent aasociated vith the plaue traasport to
Padre Ieland. Itr both grapba the hatcbing euccesg of each clutch frou
each of the si : r  year claseeg is plot ted against the nunber of daye of
incubat iou pr ior to plane transport ,  ie.  the nuuber of daye frm 1ay
date to plane flight, of each year clasg to Pedre Island.

In general  there doee not appesr to be auy clear relat iouehip betyeen
hatchiug aucceae and the nuuber of daye of iocubat ion pr ior to egg
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moveaeut duriug abipment to Padre I laud. It is clear, bowever, the
during tbe paet si: years egge have b t ranspor ted  to  Padre  Ig laad

t severely affect ing batchingthrougbout the iacubat ion cycle r i t
8lrcc€r8o Iu this respect the poor ha iag  euccese o f  the  1983 c lasa
doeg aot Qpear to be the reeult of egg
far sa the plane traaspott ie concened

Eovereut induced nort8lity iu eo

tteae graphs do iodicate that e:ceesive flurtretioa ia hatching euceae ie
large uuuber of c lutcbes vere
daye pior to Sipnelt i! 1978'

,  t w e u t y - f i v e  d e y e  i n  1 9 8 0 ,

iseociated sith tboee daya io vhich
collected at Rancho [uevo; eg. fort
thir ty aad thir ty-three daye in 197
tbirty-five daye iu l98l and twelve day io 1982. These fluruatious may
be the  resu l t  o f  egg EoYeEeDt  iudu e d  m o r t a l i t y  a t  t h e  t i m e  o f

8s sas ueually high for tbose

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I

co l lec t ioa .  Ia  coo, t raa t ,  ha tch iug  e
clutchee nhich were aDDg oaly four or ive collected i! a siugle day.

res eimilar to that of pranious
aovemert associated with the
Islaod wa8 resDoneible for the

fu shortr  and giveu that egg handl
years, i t  doee Bot appesr tbat the e
p lane t tanspor t  o f  c lu tchea to  Pad
batchiog failure of the 1983 year claes

INCIEATION TEIPENATTIRES

T h r e e  t h e r m o c o u p l e s  ( t o p ,  n i d d l e r bo t tou  layer  o f ,  eggs)  were
installed iu rcst of the clutches dur egg load iug  o f  the  s tYro foau
bo:ree iu Merico (Table 2). This poc e relrreseuted a deviation fron
the oae thermocouple per bor of Pr ous years aod vag deeigned to
i l lus t ra te  auy  d i f fe reo t ia l  heat iug
l o c a t i o n  w i t b i n  t h e  e t Y t o f o a u  b o : r
incubat ioo .  Need leae to  aaJr  succea
define the influeoce of theee two facto
about styrofoaa bores ie evident fr
clag8. Aualysis of variauce eramiuat
recorded frou the three probee io
aignif icaut differetrce betseen tbe

or cool iag caueed by ei ther egg
o r  u e t a b o l i c  h e a t i n g  d u r i u g
fuI clutches are needed to fullY

. EoweYerr one iuPortaat fact
the fai lure of this 1983 Year
of tbe tenperature readings

ery bor ehored that there sas uo
r o b e e .  T h i e  i n p l i e e  t h s t  e g g

locatioa rithio the styrofoao bo: itee f hag no effect uPon toPerature
teaPereture f los through theflow through the eggs. In other wor

etyrofoam bo: is uui foru. lh is is tatrt for the early etages of

iucubat ioo. We uight,  hovever,  e:r t  metabo l ic  heat  geaera ted  bY
eucceeefut.elutcbeg in tbe 1et,e:e Pe
relatiouehip.

iod of incubatiou to uodifY this

The io,stal lat ion, of  three tberuocou lee per styrofoa,n bo:r should be

repeated in the l!184 aeason. The fail
l i t t l e  t o  d e f i n e  t h e  r e l a t i o n a h i p
location rithin the incubatioo bo:.

o f  the  J983 year  c lage does
etveen ue tebo l ic  heat  aad egg
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coilclusIoN

This report leaves rlaay questious uoauevered coucerning the failure of
the 1983 year claaa. Curreatly embryological, hietological, aud fungal
and bacterial ehrdiea are undenay ou thig years unhatched eggo. Tbese
ghrdiee may lead to 8 probable cauee for this yeare hatching failiag aod
uay fom the baeig for the procedures to be adopted for the 1984 seagou.
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Ieble 2. this table shovs the locations of the probes
rrhich vere planted sithin the clutcbes at Bancho
lluevor end denotes those shich rere ettached to
the CR-5 for muitoring.

BOX-PROBE LOC.ATIONS

Bottcn ltiddle TopClutch
Nuuber

f

I t
I t
I t
l r
I
I
I
I
I
I
I
I
I
I
T
I
I
I
I

348

y9

5r8

5 1 9

520

521

572

575

577

579

578

5 7 L

596

597

622

623

7 9 1

792

@

@

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

@

@

*

*

*

*

*

*

**

*

*

*

*

*

*

c
*

*

*

#

*

*

*

e
+

Probee which vere attached to the CR-5
Probes rhich rere planted ia Bancho fuevo but not attached
to GR-5
Probe attached to CR-5, and broke on iucubation day 53

pege l l



Irblc.3. Suumary  tab le  ehor ing  c lu h  lay  da te ,  n idd le
incubetiou period' hetch date, and incubation period

th i rd  o f
ia days.

Ir l
r l
r l
I
I
I

Bq'
rnnrhei

Iay date lliddle tbird of
inrbatiroa period

I Jure 83-E Jrme &l

3f Usy A-l5 Jrme 83

15 Jrne afz .tutr ae

15 Jrme 83-2 July &!

16 Jrme 
l-+.rurr 

al

20 Jroe 83-8 July 83

20 fise ,]* *r, o

21 .hne 83-8 July &l

4 July 8F21 July 83

Eatch
dete

4 July 83

2 July 8!l

I July 83

1!l July &l

2f July 83

25 July 83

* Y *
24 July 83

8 ArA 83

rncr$agion
period (dgye)

5 l

49

50

6 l  *

5 1

53

5 9 *

6 0 *

55

6 0 *

6 0 *

55

5 9 *

50

5 9 *

5 9 *

52

5 5 *

Yl8

y9

5 A

519

520

52I

572

575

577

579

578

571

596

5n
622

623

791

792

S l k y A

15 uay tlil

29 usy e|

29 May &l

29 lrey 83
2 9 } ' 4 r y , e 3
2 Jrroe ffl

2 June 83

2 Juoe &l

2 Jrre &l

! Jrmc tJ

2 Jrme &l

4 June 83

4 Jrme 8il

5 June 83

5 &rne 8:l

D June 83

U Juoe 83

I
I

I

*  Iad ica tea

preeenration.

iacubat ion day oo vhich hed egga veie rooved for

I
I

I
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rrblc 4. sumary of hatching iufornation shoriag date and tine
hatching began, date last egg hatched, duratioo of
hatehing, and preeeuce of 18te h8tchiug individuals.

Clutch
Nuuber

Date Tirne
of of

Eatching Batcbing

Date Lagt
Egg Eatcbed

Duration
of

Eatehiag

Late
Eatching

Individuale

I
I
I
I
I
I
I
I
I
I
I

.348

349

518

5 1 9

520

521

572

575

577

579

578

571

596

597

622

623

7 9 L

792

0700

1530

0700

2200

2 100

1700

1900

0700

0700

4 July 83

2 July 83

17 July 83

19 July 83

20 July 83

26 July 83

26 July 83

24 July 83

8 Aug 83

6 July 83

5 July 83

21 July 83

20 July 83

2 t July 83

26 July 83

28 July 83

27 July 83

9 lug 83

3 daya

4 days

5 daye

2 daye

t 
:"'

t ale

3 daye

u u:r'

2 daye

yes

ye8

yes

no

no

oo

no

yes

noI
I
I
I
I
I
I
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Iablc 6. Sunnary
r e  1 e a s e ,
releaae,

o f  ha tch l ing  re l
re leaee u iue lapee

o"d disorieutatioo

infornation ghoving date and tire of
sct iv i ty  level  o f  tur t lea dut ing

ibited.

Activity Disorientatioa
Lervel Erhibited
During

Iuprint

I
I
t
IGluteh

Nunber

.348

y9

518

Date of Iire of Release
Beleage Release Tire I"aPse

5 1 9

520

521

527

575

577

579

578

5 7 L

596

597

622

623

7 9 L

792

0800

0745

0800

09 15

0840

0830

0830

0730

08 15

0845

0830

0850

0840

0830

08 15

083 0

0825

8 July 83

l0 July 83

6 July 83

8 July &3

2l July 83

22 July 8!l

23 July 83

24 July 8ll

2l July 83

22 July 8il

23 July 83

28 July 83

zs .ro]y a3
30 July 83

28 July 83

30 Julr 83

lt Ang 83

I hr 30 nin

45 uin

l h r  5 n i n

I br 30 uin

35 nia

t h r

50 nin

45 nia

30 uin

45 nia

40 nin

25 nin

20 nin

l h r

45 nia

I hr l0 nin

30 nia

active

active

g€ui-active

geni-active

active

active

active

active

active

eeoi-active

active

active

active

seai-ective

iaactive

iuactive

active

oo

3,O

Iro

ye8

tro

BO

yes

DO

Io

no

oo

DO

no

ye8

DO

IlO

DO

I
I
I
I
I

I
I
I
I
I
I
I
I

page l'6



aud
al l

t
I
I
I
I
I

hblc 7. Sunnrrl of the Eean
length and weight for

staadard deviat ioue of earapace
hatchliage.

Staodard
deviatioo

Clutch
uuuber

lunber of
turtlea

-CAnAPACE LElreE. (nm) , I{EIGEI (oro)

Standerd
deviatiou

I
I
I
I
I
t
I

. 348

349

518

519

520

521*

572

575

577*

579

578

57 L*

596

597*

622

623

7 9l*

792

97

87

23

0

l l

I

0

0

2

0

0

3

0

3

0

0

15

0

1.03

1.57

2 .39

L.44

1.80

0.74

0.87

I .29

l. lg

1 .55

4l.y

4  l . 0 l

42.70

44.12

43. 14

14.83
l <  t o

17.  lO

16.42

15.43

I
I
I
I
I
I

4 1 . 5 9 1 ,7  1 15.3 1 l. 16

* Conbi i ie i  data from bo:ree 52Lr 5771 571,597, eod 791 due to low nuuber of

turtlea

page 17



I
t
I
t
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I

t l
@

€

}|cn
N({

t e
C{

\o

I
(n
rn

l.l
c

s
('I

qt
rJ

€

page 18

H H H

3 9 8

S B N
a a o

€ Q C \ l
. + q

B
\0
\0

N B $
a a og \ n r n

s
\a

N B $
. o !

6 t O F l
-. \C, Clt

q
I

o 5 B
a a

o! F.

c a O F .
- ( \ I C \ |
u 1 n u 1

o
.tt
('t

6  h . c . c( , o r r + r

T.g'E E
n6 I ;
s o o o 0
ql 00 l+. gl

3 t rE€

" , , E F
. l  6 t .o
l t  O - O q
q l  H - t

F a O ( J H
O A  C I  OE  H I

E '.t
o r g o 6
>  c  e a. - o c l
r |  C r - C t €
d  H ' ' F

t " 9  g A
E  F { H

E r ,
l r : r .  O0t ? #  $
O F a  l  - O

. t 'd '?E
!  l .  | { '

s f l dg

cng
{
2=
lq

8n
F
H
E
H
t
vtg

caoa
la

E
H
t
ca

H

t,
c l €
6 d

'Et t{
o o
e.ra O
E ''r
c t . {  L
x 3  0
O .ia l+a

o
o  o t t
6 0 | t |
u  a !
o 6

€ 3
a g | '
o 6 ( ,
E A
O  O ' r {

6 . d t t  .
E u 9 S
t r l { q l !
t o  tt + {  - O

t | . o l .
O  - h o 0

o q t
. la r-a tt F|

o . d  q l
!  s @  o o
E  H- {  t r
5 ( l , 1 ,
E l+a O l+a

E . {
Fa .ta E
c l  F r |
9  0 . i
O . r t+a !
l , o

o t t t t
o o c l o o
t r F a 9 ! l

. d o c l o
'  a o
o  o  t r + a

-C! .'a O El
o t r  C. 'a

O " l
6 ' r  6
O L . ! 0
o n o 0 0"  E  h "
t ,  € t+ .
O E  E  O

E o 0 ,
g 6  { r
e o o E l
q l  00 ( l ,

- €$ {  c t  I
t r o r | t
5  0 ( l ,

6 t a
< l | O ' . r
@ 00.-l O( t r c l H >
- a  g  d . . {

E l o eq o  c l
O  O  g l - a

H € O
o o  l r.Fr o 0o
o  c E
t'r  O'r{ tr

F . > t r c l
qt 'd '.'l
E | r | 6  '
c r 6 ! o

F { t r h
E l o o €
<  H  O E

{,
O f r F a
>  t r ' r {. r { O l J
! o F
c t H o

r {  O l | {( l | f .  El
t r t H

+ . 8o 0 t r

3 tr'H
E E d

(,
.lJ
t i f

C)

a
o
o

t
5
a
H



I
I

I
I
I

tellc 9.

Year Totel #
0f eggs
Examined

Relative Relative Perceot
Perceot Fertile ll ith
Iufertile Barly-Stage

Eobryo

An analysie of 1980, 1982, and 1983 uahatched egge ehowing
totel  nuuber of eggs exaoined and relat ive percentagee of
e a c h  e m b r y o n i c  c l a s s ;  i n f e r t i l e ,  f e r t i l e  a a d  p o e e i b l y
coutaining an early-stage enbryo, iucubated for l0 to 18
daye, and incubated for over 18 days.

cIJ\SSIrrCA,TrOtr Or UNEATCEED EccS, TBARS 1990, lgg2, AND lgg3

Reletive
Perceut

Iucubated
10- 18 Daye

Relative
Percent

Iucubated
6er 18
Days

447

135

314

1980

1982

1983t
*

28.82

17.gz

*

23.77

52.82

6.CtZ

16.32

16.22

3 . 1 :

3L.22

22.92

I
* l tauy of the uuhatched eggs frou 1980 yere in
tire of exuiuetiou and heace the distinctioa eould
iufertile end fertile eggs poeeibly contaiuing very

poor condition at the
not  be  made between
early-stage abryoe.

t
I

I
page 19



&ble 10. Reeulte of saad uoietur analyeie corducted on clutcbeg
521 through 792, iacludi
send sarnple co l lect ioo,
(perceat by reight).

date and iucubat iou day of

Clutch Dete of
nuuber eauple collection

Iacubatio day of Z ltoieture
lectionaample

abeo lu te  uo ie tu re  coateu t

17 .2

12 .0

y2 .0

l":1.0

10 .0

13 .0

15 .0

I 1 . 0

15 .0

15 .0

14.8

u l . l

9 . 8

I
I
T
I
I
I
T
I
I
I
I
I
I
I
I
I
I
I
I

52t

572

575

577

579

578

571

596

597

622

623

791

792

24 July 83

I Aug 83

2 Aug 83

I Ang 83

2 Aug 83

2 Aug 83

t Aug 83

3 Aug 83

29 July 83

4 Aug 83

4 Aug 83

A Aug 83

Lil Aug 83

56

6 0

6 1

60

6 1

6 t

60

6 0

55

60

60

57

57

page 20
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Iable lll. th ie  tab le  ebowe the  d ispos
turtle hatchlings.

tion of 1983 Keop'e Ridley sea

97

87

u
0

10

I

0

0

2

0

0

2

0

3

0

0

6

0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

DXSPOSIITOn OF

Clutch trfrober Died in Bo- Eseaped
Itober Eatched During

Iryrbt

348 99

y9 y2

518 24

5l!, 0

520 n

52t I

572 0

575 0

577 2

579 0

578 0

57t 3

596 0

597 3

6An 0

623 0

79L 6

792 0

Died iD Tub Tranaferred
After Beirg to Galveston

lle&ured

0

0

I

0

I

0

0

0

0

0

0

I

0

0

0

0

. 0

0

Total Lto
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t
I
I

Iablc tl. Tbig table ahors the number of hatchlinga shich died in each
clutch, tbe date. of deathr and general eouueats surrounding
the deatb.

DEAD EATCELII{GS

Clutch Nuuber Date
auober dead died Comente

0

2

2

I

I

I

0

I

I

0

0

0

0

0

0

I

0

0

0

0

0

0

I
t
I
I
I

.348

349

5 l8

5 1 9

520

52L

572

575

377

579

578

571

596

597

622

623

7 9 t

792

6 July ffl

8 July 83

9 July 83

22 July 83

23 July E3

20 July 83

24 July 83

all 5 vere nrotg uith large egg sacs

ruut Yith large egg sec

deformed hatchliug

large egg sac

no obviors deforuity

6 Aug 83 deforued hatchliugI
I
I
t
I
I
I
I

l0

page 23
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I

leble 14.

Clutch
nunber

.348

349

5 A

519

520

52I

572

575

577

579

578

57L

596

597

622

6?3

7 9 1

792

Thig table ehoss
clutch aod their

Xunber of
deforned
hetchli'|gs

the mrnber of deforued batcbliogs in each
type of def l o

DETOSUBD EA

Type deforuity

both had high and lop-sided carapacee

no eyes, offset j , only one luag

I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
t
I

. 3total
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I
I
I
I
t
I
I
I
I
I
I
I

Iablc l!i. Deecriptive Btatistice for 1980, 1981, 1982, and f983
Kenp'a Bidley Eatcbliugs

Year Cuned Carapace Length (m)

r ; s

Weight (gra)

t g

1980

198 I

19E2

1983*

3L7

230

199

233

2 .04

1.85

1.66

1 . 7  I

43.62

42.14

tA.7 |

4 1 . 5 9 15.3 I l .  16

*1983 sttsight liue carapace length
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