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ABSTRACT 

A s tudy of t h e  endangered Hawaiian monk seal, Monachus schauins landi ,  
w a s  conducted on L i s i a n s k i  I s l and ,  i n  t h e  Northwestern Hawaiian I s l ands ,  
from 25 Apr i l  t o  9 August 1983. The e n t i r e  monk seal populat ion on 
L i s i a n s k i  I s l a n d  had been i d e n t i f i e d  dur ing  1982 by scars, n a t u r a l  
markings, and a p p l i e d  bleach marks; t h i s  i d e n t i f i c a t i o n  was-carried through 
t h e  1983 f i e l d  season. A census was conducted every o t h e r  day, and t h e  
e n t i r e  i s l a n d  w a s  monitored d a i l y  f o r  noteworthy events .  Monk seal scats 
and spews were c o l l e c t e d ,  and a l l  n e t  and f i s h i n g  gear  f lo t sam t h a t  washed 
ashore w e r e  sampled and then destroyed. 

Excluding pups, beach counts on census ranged from 66 t o  108 seals 
(average of 86). There were 258 i n d i v i d u a l  seals i d e n t i f i e d  on L i s i a n s k i  
during 1983. 
weaned pups were observed w i t h i n  11 days b e f o r e  camp terminat ion.  
a d d i t i o n  t o  t h e  pup, another  seal died dur ing  and one seal d ied  j u s t  before  
the  beginning of t h e  f i e l d  season. 

Tbenty-five pups were born; 24 surv ived  t o  weaning and a l l  
I n  

During a l -year  per iod  (August 1982 t o  August 1983). 9 s e a l s  
immigrated t o  L i s i a n s k i ,  3 seals emigrated from L i s i a n s k i ,  and 1 4  seals 
e i t h e r  disappeared or  died.  



.- 

INTRODUCTION 

L i s i a n s k i  Is land.  i n  the  Northwestern Hawaiian I s l a n d s  (NWHI),  i s  one 
of e i g h t  major haul-out and pupping a reas  used by t h e  Hawaiian monk sea l .  
Monachus schauinslandi .  
Marine F i s h e r i e s  Service.  Honolulu Laboratory on L i s i a n s k i  I s l a n d  from 17 

A f i e l d  camp w a s  e s t a b l i s h e d  by t h e  Nat iona l  

March t o  14  September, and from 26 October to 22 November 1.982. The e n t i r e  
r e s i d e n t  monk seal populat ion was bleach-marked or  s ca r - iden t i f i ed .  and 
molt ing seals were rebleached t o  maintain t h e i r  i d e n t i t y  (Stone 1984). 
Frequent censuses documented ind iv idua l  haul-out p a t t e r n s .  

The information gathered i n  1982 o f fe red  a unique oppor tuni ty  t o  
a s s e s s  s ize-  and sex-spec i f ic  surv ivorsh ip  and t o  document movement between 
monk seal subpopulat ions dur ing  t h e  1983 f i e l d  season. 

Objec t ives  of t h e  1983 L i s i a n s k i  f i e l d  s tudy were t o  cont inue observa- 
t i o n s  and d a t a  c o l l e c t i o n  similar t o  t h a t  done dur ing  1982: 1)  census. 2) 
t a g  all weaned pups. 3 )  bleach- o r  s ca r - iden t i fy  a l l  ind iv idua l s  new t o  t h e  
population. 4) reb leach  molt ing s e a l s  t o  maintain t h e i r  i d e n t i t y ,  5 )  con- 
t i nue  ind iv idua l  scar card and photographic documentation, 6 )  monitor 
i n j u r i e s  and deaths ,  7) perform necropsies .  8)  monitor reproduct ion.  9)  
c o l l e c t  a s s o c i a t i o n  d a t a  and monitor i n c i d e n t s  of a d u l t  male harassment,  
10)  c o l l e c t  scat, spew. and necropsy samples. and 11)  c o l l e c t  n e t  samples 
and burn dangerous n e t  and rope fragments capable  of en tangl ing  seals. 

This r e p o r t  summarizes f ind ings  of t h e  1983 f i e l d  season on L i s i a n s k i  
I s land .  

AREA AND METBODS 

Area 

L i s i a n s k i  I s l and  ( l a t .  26°02'N. long. 174OOO'W) is  a low. c o r a l  i s l a n d  
l o c a t e d  925 mi  northwest of Honolulu. H a w a i i .  It i s  s i t u a t e d  on t h e  north- 
e rn  end of Neva Shoal, a shallow bank. 
Is land.  110 mi t o  the southeas t .  and P e a r l  and H e r m e s  Reef. 125 mi  t o  the 
northwest.  
en ted  a long  a north-south axis. 

Its c l o s e s t  neighbors are  Laysan 

L i s i a n s k i  is approximately 1.800 m long  and 1.000 m wide, o r i -  
Its circumference i s  approximately 5.25 km. 

The i s l a n d  has a 10 m band of open beach. except  a t  a p o r t i o n  of the  
eastern coas t  where a rocky l imestone ledge  i n t e r r u p t s  t he  beach and a t  t h e  
southern end of t h e  i s l a n d  where a sand dune system creates a wide margin 
between v e g e t a t i o n  and the  ocean. 
E r a g r o s t i s  sp . .  and along t h e  c o a s t l i n e  i n  open patches t h e  puncture  v ine ,  
Tr ibulus  c i s t o i d e s .  is  canmon. Information covering t h e  geology. vegeta- 
t i o n  and h i s t o r y  of L i s i a n s k i  I s l and  i s  presented  i n  Clapp and Wirtz (1975). 

The dcaninant vege ta t ion  i s  t h e  bunchgrass. 

For the  purpose of d e f i n i t i o n  of beach l o c a t i o n  i n  data c o l l e c t i o n .  
t h e  L i s i a n s k i  I s l and  perimeter w a s  divided i n t o  49 s e c t o r s  of nea r ly  equal 
s i z e  (Fig. 1 ) .  These are the  same s e c t o r s  used i n  t h e  1982 s tudy (Stone 
1984). 



0:  Birth Sector 

N 

LI 
Figure 1.--Map of L i s i a n s k i  Is land showing 49 sectors and pupping sites, 

1983. (0  = pupping s i t e . )  



3 

We t h o d s  

We were present  on L i s i a n s k i  I s l a n d  from 25 Apr i l  t o  9 August 1983. 
Cont inui ty  i n  census methods, i n d i v i d u a l  i d e n t i f i c a t i o n s  of seals, and 
s e c t o r  boundaries were maintained between t h e  1982 and 1983 f i e l d  camps s o  
t h a t  comparisons between y e a r s  would be v a l i d .  - 
Bleach and Scar I d e n t i f i c a t i o n  

New arr ivals  t o  t h e  populat ion were bleach- and s c a r - i d e n t i f i e d .  

Bleach (Ultra-Blue' o r  C l a r o l i t e )  , mixed w i t h  20-35% 
Molting seals, when about 70% or  more molted, were rebleached t o  maintain 
t h e i r  i d e n t i t y .  
peroxide and pmdered  protenator .  was appl ied  wi th  a squeeze b o t t l e  t o  t h e  
f u r  of s l e e p i n g  seals. Numbers and l e t t e r s  were bleached on t h e  pelage f o r  
unique i d e n t i f i c a t i o n ,  and a l i n e  o r  "g i rd le"  t r a n s v e r s i n g  t h e  p e l v i c  
reg ion  was a l s o  appl ied.  
t i o n s  assumed by a s e a l  and helped observers  recognize a seal a s  marked. 

This  "g i rd le"  could be e a s i l y  seen i n  most posi- 

Bleach marks, s c a r s ,  and n a t u r a l  markings were sketched on a card 
(Alcorn and Buelna') f o r  each seal ,  and cards  were updated and rev ised  t o  
maintain a c u r r e n t  f i l e .  

Scars and n a t u r a l  markings were photographed. The f i l m  w a s  processed 
i n  Honolulu a f t e r  t h e  f i e l d  season, and photographs were added t o  the  
i d e n t i f i c a t i o n  f i l e  begun i n  1982. 

Marking and Tagging Pups 

Pups were bleach-marked and tagged as soon as p o s s i b l e  postweaning. 
Bleach w a s  appl ied  while  t h e  pups were as leep .  Pups were approached f o r  
tagging  whi le  they were a s l e e p  and r e l a t i v e l y  i s o l a t e d  from other  seals. 
During tagging, one observer r e s t r a i n e d  t h e  weaned pup whi le  t h e  o t h e r  
observer  i n s e r t e d  a green p l a s t i c  Temple Tag i n t o  a 5.0 m a  h o l e  punched 
i n t o  t h e  innermost web of each h ind  f l i p p e r .  
l e n g t h  measurements were taken. Newly tagged pups were re leased  i n  t h e  
wave wash zone and t h e i r  responses were monitored f o r  5-15 min fol lowing 
tagging t o  determine whether tagging  caused any obvious adverse r e a c t i o n .  

Axi l la ry  g i r t h  and s tandard  

Census 

Censuses were made every second day from 27 Apr i l  t o  7 August, 
s t a r t i n g  a t  1300 (Hawaii s tandard  t ime) and l a s t i n g  from 1-3/4 t o  3-1/4 h 

'Reference t o  t r a d e  names does no t  imply endorsement by t h e  Nat ional  

'Alcorn, D. J., and E. K. Buelna. 
Marine F i s h e r i e s  Service,  NOAA. 

I s land:  1983. Manuscr. i n  prep. Southwest Fish.  Cent. Honolulu Lab.. 
Nat l .  Mar. Fish. Serv., NOAA, Honolulu, H I  96812. 

The Hawaiian monk seal on Laysan 



each. We began t h e  census a t  Sec tor  1 and proceeded around L i s i a n s k i  i n  an 
oppos i te  d i r e c t i o n  u n t i l  w e  m e t  on t h e  f a r  s i d e  (usua l ly  S e c t o r s  23-28). 
We a l t e r n a t e d  d i r e c t i o n  of t ravel  on each census. One census w a s  postponed 
on 5 August. followed by consecut ive censuses on 6 and 7 August. and two 
censuses  began o f f  schedule  due t o  l o g i s t i c a l  d i f f i c u l t i e s .  Fifty-two monk 
seal censuses w e r e  conducted. - 

The census-patrol  form and coding i n s t r u c t i o n s  are  included i n  Alcorn 
and Buelna ( f o o t n o t e  2 ) .  The fol lowing general  information w a s  recorded: 
i s l a n d ,  da t e ,  observer ,  type  of d a t a  (census o r  p a t r o l ) .  t i m e  begin and 
end, and average weather condi t ions  of t h e  day, up t o  and i n c l u d i n g  t h e  
observa t ion  period. Data recorded f o r  each animal on census a r e  as fol lows:  
s e c t o r  l o c a t i o n ,  s i z e  class. sex. i n d i v i d u a l  i d e n t i f i c a t i o n ,  beach pos i t ion .  
percent  m o l t ,  d i s t u r b a n c e  by observer  ( i f  any),  a s s o c i a t i o n  w i t h  o t h e r  
i n d i v i d u a l s ,  and a s s o c i a t i o n  w i t h  o b j e c t s  t h a t  could en tangle  a seal. S i z e  
c l a s s i f i c a t i o n  and t h e  process  of seal i d e n t i f i c a t i o n  are descr ibed  i n  
d e t a i l  i n  Stone (1984) .  

All seals w i t h  50% o r  more of t h e i r  body out of t h e  water were 
recorded on census,  and known r e s i g h t i n g s  of t h e  same i n d i v i d u a l  i n  a 
s i n g l e  census are not  included i n  t h e  census t o t a l s .  I n d i v i d u a l s  i n  t h e  
w a t e r  were a l s o  recorded i f  they i n t e r a c t e d  wi th  i n d i v i d u a l s  on t h e  beach 
o r  could be p o s i t i v e l y  i d e n t i f i e d ,  bur they were n o t  included i n  t h e  census 
t o t a l s .  

P a t r o l  

P a t r o l s  followed census procedure except f o r  t h e  fol lowing d i f f e r e n c e s :  
1) one observer  proceeded around t h e  i s l a n d .  beginning i n  Sec tor  1 and 
a l t e r n a t e d  d i r e c t i o n  of t r a v e l  on each p a t r o l ,  and 2) only molt ing seals. 
y e a r l i n g s ,  n u r s i n g  mothers. pups. .and "associated" i n d i v i d u a l s  were recorded. 

P a t r o l  days occurred two and t h r e e  times a week on alternate weeks. 
From 28 A p r i l  t o  13 June. 3-4 h morning and evening p a t r o l s  were conducted 
s t a r t i n g  a t  0900 and 1600. respec t ive ly .  From 15 June t o  21 July.  only 
evening p a t r o l s  were conducted on p a t r o l  days. 
conducted on off census days. 

Forty- three p a t r o l s  were 

Daily Monitoring 

The per imeter  of L i s i a n s k i  I s land  w a s  walked a t  l eas t  twice da i ly .  We 
minimized d is turbance  by s t a y i n g  above t h e  beach crest  and u s i n g  t h e  vege- 
t a t i o n  as cover. 
w a s  monitored d a i l y  f o r  noteworthy events  such a s  b i r t h s .  weanings. deaths.  
a d u l t  male harassment, shark-seal i n t e r a c t i o n s .  entanglements. appearance 
and progress  of wounds and i l l n e s s e s .  and presence of seals marked a t  o t h e r  
a t o l l s .  The reb leaching  of molt ing seals and s c a r  o r  photographic documen- 
t a t i o n  of i n d i v i d u a l s  were done o p p o r t u n i s t i c a l l y  on a d a i l y  b a s i s .  

I n  a d d i t i o n  t o  formal censuses and p a t r o l s ,  t h e  i s l a n d  



Inc iden ta l  d a t a  
on t h e  census-patrol  
nurs ing  mothers. and 
day. 

c o l l e c t e d  d a i l y  from 26 Apr i l  t o  8 August and en tered  
form inc lude  s i g h t i n g s  of molt ing seals. yea r l ings ,  
pups not  a l ready  recorded on census o r  p a t r o l  f o r  t h a t  

Co l l ec t ion  of Materials - 
Necropsy.--An e x t e r n a l  examination w a s  made. photographs taken, 

and e x t e r n a l  measurements and observa t ions  recorded f o r  each dead seal 
recovered. The skul l s  w e r e  f lensed  and s taked  u n t i l  completely d r i ed .  

I f  t h e  death was recen t .  an i n t e r n a l  examination was made. Blood 
samples were co l l ec t ed .  hematocri t  de te rmina t ions  were made i n  t h e  f i e l d ,  
and serum w a s  f rozen  f o r  later t e s t i n g .  Blubber th ickness  was measured a t  
t h r e e  p o i n t s  a long t h e  v e n t r a l  sur face .  Major body organs were weighed and 
samples preserved i n  10% Formalin. Endoparasi t ic .  stomach, and f e c a l  
samples were c o l l e c t e d  and preserved i n  70% a lcohol .  

-- Sca t s  and spews.--Scats and spews were c o l l e c t e d  from seals of known 
age class or  sex. Information recorded f o r  each scat o r  spew i s  shown on 
t h e  d a t a  card  ( foo tno te  2) .  Processing involved soaking t h e  s c a t  o r  spew 
i n  a m i l d  de t e rgen t  so lu t ion ,  and then washing it through a set  of nes ted  
s i eves  (mesh s i z e s  2.80. 1.18. and 0.71 mm). Material l e f t  on t h e  screens  
w a s  subsampled t o  c o l l e c t  items f o r  l a t e r  a n a l y s i s  and i d e n t i f i c a t i o n .  
Items recovered and preserved i n  70% a lcohol  included p a r a s i t e s ,  f i s h  pa r t s  
(bones. o t o l i t h s ,  l e n s e s ,  scales, and t e e t h )  . crus tacean  pa r t s .  cephalopod 
beaks. and l enses .  T issue  samples fram f r e s h  spews were f rozen  f o r  l a t e r  
a n a l y s i s  f o r  c igua toxin  by an enzyme-linked immunoassay procedure. Ident i -  
f i c a t i o n  of t h e  f i s h .  crustacean.  and cephalopod p a r t s  is ongoing a t  the  
Honolulu Laboratory.  

Entanglement and n e t  accumulation.--Fishing gear. cargo n e t t i n g ,  and 
o ther  man-made d e b r i s  have been impl ica ted  i n  NWHI marine m a m m a l  and t u r t l e  
entanglements (Balazs 1979; Henderson 1983; Alcorn 1984; Stone 1984). On 
L i s i a n s k i  I s l and ,  w e  continued t h e  1982 p r a c t i c e  of monitoring n e t  and 
o ther  deb r i s ,  t h a t  washed ashore. capable  of en tang l ing  seals. N e t  and 
rope samples were co l l ec t ed .  
included: a )  d a t e  washed ashore. b) l oca t ion .  c )  type  of material ( p l a s t i c .  
nylon, polypropylene, e t c . ) .  d) dimensions. e )  mesh s i z e  or  rope diameters,  
f) cond i t ion  of t h e  material (f rayed,  b r i t t l e .  e t c . ) ,  and g) c o l o r  (yellow, 
white.  yellow-black. e t c . ) .  

Information recorded concerning t h e  d e b r i s  

All  n e t s ,  l i n e s ,  ropes,  and o ther  items t h a t  had entanglement poten- 
t i a l  were removed from t h e  beach and burned be fo re  w e  l e f t  L i s i a n s k i  i n  
August 19 83. 

I f  an entanglement w a s  observed. in format ion  w a s  co l l ec t ed  on t h e  
census-patrol form and t h e  event w a s  documented by photographs. 
was subsequent ly  removed and saved. 

The ob jec t  
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RESULTS AND DISCUSSION 

Census Counts 

Over 5,200 monk seal census s i g h t i n g s  were made during t h e  1983 
L i s i a n s k i  f i e l d  season. Sex w a s  determined i n  98% of t h e s e  s igh t ings .  
e i t h e r  by d i r e c t  observa t ion  o r  by p o s i t i v e  i d e n t i f i c a t i o n  d f  an i n d i v i d u a l  
of known sex. Table  1 gives  t h e  1983 census counts broken down by age and 
sex  class,  I d e n t i f i e d  i n d i v i d u a l s  were placed w i t h i n  t h e i r  ass igned s i z e  
classes whereas u n i d e n t i f i e d  seals retained the size  c l a s s i f i c a t i o n  given 
by t h e  census observer.  

The t o t a l  number of seals observed on a census beach count ranged from 
74 t o  124 i n d i v i d u a l s  (average 101).  Excluding pups of t h e  yea r ,  census 
beach counts  ranged from 66 t o  108 i n d i v i d u a l s  (average 86).  

Populat ion S t r u c t u r e  and Changes 

There were 258 i n d i v i d u a l  seals i d e n t i f i e d  on L i s i a n s k i  during t h e  
1983 f i e l d  season. 
L i s i a n s k i  by date observed on s h o r e  i n  1983. The numbers of i n d i v i d u a l s  
observed d u r i n g  1982 and 1983 are l i s t e d  i n  Table 3 by sex and es t imated  
midsummer s i z e  class. Excluding pups of t h e  year ,  t h e r e  w a s  an i n c r e a s e  of 
18 i n d i v i d u a l s  observed u s i n g  L i s i a n s k i  between t h e  e n t i r e  1982 and e n t i r e  
1983 f i e l d  seasons.  The 1982 and 1983 f i e l d  seasons l a s t e d  208 days and 
106 days, r e s p e c t i v e l y .  There were 236 i d e n t i f i e d  i n d i v i d u a l s  present  i n  
t h e  L i s i a n s k i  popula t ion  i n  August 1982 and 253 i n  August 1983. The chan- 
ges by s i z e  and sex w i t h i n  t h e  L i s i a n s k i  populat ion over t h i s  per iod are 
shown i n  Table 4. One y e a r  l a t e r .  222 of t h e  o r i g i n a l  236 i n d i v i d u a l s  
present  i n  August 1982 s t i l l  frequented L i s i a n s k i  beaches; 17 i n d i v i d u a l s  
were l o s t  from t h e  populat ion due t o  emigration, death,  o r  disappearance,  
and 34 i n d i v i d u a l s  e n t e r e d  t h e  popula t ion  e i t h e r  by immigration o r  b i r t h .  
Observers were n o t  present  on L i s i a n s k i  from 23 November 1982 t o  24 Apr i l  
1983, t h e r e f o r e  any i n d i v i d u a l  t h a t  en tered  and l e f t  t h e  L i s i a n s k i  popula- 
t i o n  between t h e s e  two d a t e s  i s  n o t  included i n  t h e  a n a l y s i s .  

Table 2 shcws i n d i v i d u a l  monk seal haul-out p a t t e r n s  on 

Reproduction 

Pup Production and Survival  

A t  l eas t  25 pups w e r e  born i n  1983 (Table 5 ) ;  11 weaned pups and 5 

The sex r a t i o  of t h e  1983 pup cohor t  w a s  
nurs ing  pups were present  on L i s i a n s k i  when w e  a r r i v e d  on 25 Apri l ,  and 9 
pups were born t h e r e a f t e r .  
heavi ly  skewed toward females:  18 females:  7 males (1:0.4). Pup s u r v i v a l  
w a s  high: 24 of 25 pups survived t o  weaning, and a l l  weaned pups were 
s i g h t e d  w i t h i n  t h e  las t  11 days before  camp terminat ion.  
7 days a f t e r  p a r t u r i t i o n .  It i s  u n l i k e l y  t h a t  any pups were born a f t e r  w e  
l e f t  t h e  i s l a n d  on 9 August, s i n c e  a l l  n o n p a r t u r i e n t  a d u l t  females had 
completed molt by t h a t  da t e .  

One male pup d ied  



- 
Table 1.--Lisianski Is land,  1983: monk sea l  s i z e  and sex c l a s s  to ta l s /censue  (AF - adul t  female; 
AM = adul t  male; AU - adul t ,  rex unknown; SF Q subadult female; SM - subadult  male; SU = 
subadult, sex unknown; JP - juvenile female; JM - juveni le  male; J U  = juveni le ,  sex unknown; 
WF - weaned female pup; WM = weaned male pup; WU = weaned pup, sex unknown; NP - nursing female 
pup; NH = nursing male pup). 

Size and sex c l a s s  totals /ceneus 
~~ 

Census Nonpups Pups 
date  Nonpup Pup Grand 
1983 AX AM AU SF SM SU JP JM JU WF WM WU NF NW t o t a l  t o t a l  t o t a l  - 

41 27 
4/29 

5/01 
5/03 
5/05 
5/07 
5/09 

5/11 
5/13 

5/17 
51 15 

5/19 

5/ 21 
5/ 23 
5/25 
5/ 27 
5/29 

5/31 
6/02 
6/04 
6/06 
6/08 

6/10 
6/12 
6/14 
6/16 
6/18 

6/20 
6/22 
6/24 
6/26 
6/28 

13 
16 

19  
1 5  
1 2  
15  
16 

21 
16 
13 
18 
21 

39 . .  
28 

39 
44 
44 
40 
38 

30 
24 
29 
35 
39 

37 
42 
30 
33 
36 

37 
31 
33 
31 
28 

34 
30 
26 
28 
34 

33 
27 
34 
30 
34 

1 5  
1 2  

2 1 2  
0 6  
2 10 
4 7  
1 5  

4 6  
3 5  
2 8  
3 7  
0 11 

1 8  
1 11 
2 1 2  
1 11 
1 12  

1 14  
1 1 2  
0 1 4  
0 12  
1 13 

1 8  
2 13 
1 13 
1 13 
1 16 

1 14  
1 13 
1 1 4  
1 11 
2 10  

4 
6 

10  
9 

13 
9 

12 

13 
3 
8 
6 

1 4  

10 
13 
1 2  
8 

11 

12 
11 
1 2  
1 3  
14  

1 4  
1 2  
17  
16 
16 

18 
1 5  
1 5  
16 
1 4  

3 4  
0 4  

0 6  
0 9  
0 7  
2 6  
1 5  

7 
9 

9 
8 

10 
7 
6 

8 
15  

10 
16 
1 5  
10 
16 

15  
17 
16 
1 5  
1 2  

19 
16 
19 
14 
16 

~ 

86 
81 

107 
107 
114 

99 
100 

111 
84 
94 
99 

117 

114 
124 
113 
104 
111 

1 2 1 3 1  78 
8 3 0 3 1  66 

4 2 0 3 1  97 
5 3 2 4 1  91 
6 3 1 4 1  99 
3 2 0 5 0  89 
8 3 0 4 1  84 

9 1 0 5 0  96 
9 3 0 2 3  67 
8 2 2 2 2  78 
8 1 0 3 3  84 
7 1 0 1 3 105 

1 1 3 0 3 2  95 
11 3 0 0 2 108 
1 2 3 0 2 2  94 
8 2 0 3 1  90 

1 1 2 0 2 1  95 

11 1 0 1 2 102 
1 1 2 0 2 1  86 
1 0 4 0 3 1  94 

8 3 0 2 1  88 
1 2 2 0 2 1  86 

9 2 0 1 1  85 
1 0 3 0 0 0  95 
1 2 2 0 1 1  86 
1 5 2 0 1 1  89 
1 2  3 0 1 1 104 

1 3  4 0 2 0 102 
9 3 0 2 0  88 

1 1 4 0 2 0  93 
1 2 2 0 1 0  84 
1 3 4 0 1 0  97 

1 0 3 0 0 0  88 
1 0 2 0 1 0  82 
7 3 0 1 1  82 

1 0 2 0 1 1  86 
1 2 3 0 1 1  73 

9 4 0 1 1  74 
5 1 0 1 0  67 

1 0 1 0 2 1  88 
9 2 0 2 1  75 

1 1 2 0 1 1  83 

8 2 0 2 1  80 
9 3 0 2 1  84 
9 1 1 2 0  80 
8 3 0 1 1  79 
9 2 0 0 0  86 

6 3 0 0 1  77 
8 1 0 1 1  83 
8 4 0 1 1  73 
5 4 0 1 0  67 
1 4 0 0 0  84 

1 9  
2 6  
0 7  
0 9  
3 8  

1 5  
1 9  
0 8  
1 7  
1 9  

1 5  
1 6  
1 5  
1 6  
1 5  

1 5  
2 4  
0 8  
0 5  
1 6  

1 10 
a 5  
1 5  
0 4  
1 7  

1 5  
0 5  
0 3  
1 6  
0 4  

1 2  
8 

10 
6 
9 

11 
13 
9 

1 2  
6 

13 
9 
6 

10 
8 

0 
0 
1 
0 
0 

1 
0 
0 
0 
0 

1 
0 
0 
0 
0 

0 
0 
0 
0 
1 

0 
0 
0 
0 
0 

0 
0 
0 
1 
0 

21 
18 
21  
1 7  
19 

18 
1 5  
23 
15  
16 

16 
18 
13 
14  
20 

17 
13 
13 
12 
17 

15  
16 
18 
14  
17 

13 
13 
16 
19 
17 

19 
1 4  
17 
16 
18 

13 
13 

117 
102 
112 
102 
103 

98 
108 
102 
108 
1 2 1  

121 
102 
110 

115 

01 
9 5  
94 

100 
90 

89 
74  

102 
89 
98 

93 
99 
93 
92 
97 

87 
94 
87 
77 
95 

1 oa 

6 
14  

12  
9 

a 

a 
1 4  
10  
10 
12 

11 
10 
10 
12 
11 

6/30 
7/02 
7/04 
7 106 
7 108 

7 I10 
7 / 1 2  
7/14 
7/16 
7/18 

7/20 
7 / 2 2  
7/24 
7/26 
7 128 

7 130 
8/01 
8/03 
8/06 
8/07 

17  
13 
17 
14  
13 

29 
29 
33 
24 
23 

18 
26 
31 
26 
33 

31 
31 
34 
29 
35 

36 
34 
36 
32 
35 - 

a a  
0 1 0  
0 9  
1 11 
0 9  

17 
1 5  
10  
16 
13 

1 2  
1 4  
17 

1 5  
7 

1 4  
14  
1 5  

13 
1 5  
13 
13 
11 

10 
11 
14  
LO 
11 

18 
11 
19 
19 
18 

19 
17 
16 
19 
1 4  

12  
1 2  
11 

9 
9 

1 9  
0 6  
0 6  
0 4  
0 6  

0 3  
0 7  
0 3  
0 3  
0 8  

0 4  
1 5  
0 1  

11 
1 2  

0 6  
0 4  
0 5  
0 1  
a 3  

0 4  
1 5  
0 6  
0 6  
0 4  

0 5  
0 6  
0 5  
0 3  
0 7  

11 
8 

1 2  
1 2  
11 

9 
9 

10 
8 

1 2  

0 
0 
1 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 - 

1 4  
13 
12  

1 4  
14  
11 
14  
13 

1 2  
1 5  
10 
13 
15 - 

8 
10 
10 

5 
10 

0 5  
1 7  
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Table 3.--The numbers of i n d i v i d u a l s  observed us ing  L i s i a n s k i  I s l a n d  during 
t h e  1982 and 1983 f i e l d  seasons,  by sex  and est imated midsummer s i z e  class. 
The 1982 d a t a  are from Stone (1984). 

Males Females Total  Sex r a t i o  

Monk seals 1982 1983 1982 1983 1982 1983- 1982 1983 

Adul t s 101 101 41 40 142 140 2.5 2.5 

Subadul ts  24 30 21 23 45 53 1.2 1.3 

J u v e n i l e s  18 24 10 16  28 40 1.8 1.5 

Pups 16  7 11 18 27 25 1.5 0.4 

Tota l  159 162 83 97 242 25 8 1.9 1.7 

Tota l  
excluding 
PUPS 143 155 7 2  7 9  215 233 2.0 2.0 



Table 4.--Population changes on L i s i a n s k i  I s l a n d  Over a l-year per iod,  August 1982 
t o  August 1983 (numbers i n  parentheses  i n d i c a t e  the i d e n t i f i c a t i o n  number of t h e  
i n d i v i d u a l s ) .  The 1982 d a t a  are der ived from Stone (1984:table 2). 

Observed change 
~~ 

Numb e': 
S i z e  August 1982 Number Number Number disappeared August 1983 
class popula t ion  born immigrated emigrated or died popula t ion  

Adul t 99 

Imma t ur e 41 
(age 
unknown) 

1982 pup 14 

1983 pup -- 

Tota l  154 

Adul t 41 

Immature 30 
(age 
unknown) 

1982 pup 11 

1983 pup -- 

T o t a l  82 

Grand 
t o t a l  236 

Males 

40 

0 1 
(23 1 

7 0 0 1 
(68) 

7 6 1 7 

13 

6 

159 

Females 

3 1 3 
(165) (P82) (165) (A611 (104) 

(A101 (131) 

-- 40 

0 1 ' 4  25 -- 
(502) (S10) (S02) 

( S 5 4 )  (S17) 

0 0 0 11 -- 

18 0 0 0 18 

18 3 2 7 94 

25 9 3 14  25 3 



19 

Table 5.--Summary of Lisianski Island pups. 1983. (P = female, M = male, 
Sec  = sector. ID = identif icat ion.  SL = standard length.)  

Measurement (cm) Tag Birth Weaning Nursing 
ID No. period Tagging Mother 

Left Right bleach Sex Date Sec Date Sec (days) date Axillary girth SL ID 
* 

A52 
A53 
A56 

A59 
A6 2 
A63 
A65 
A67 
A69 
A l l  
A04 
A01 
A05 
A07 
A09 
A14 
A15 

Al9 
A22 
A24 
A27 
A25 

x i 8  

Ala 

-- 

A51 
A54 
A55 
A57 
A60 
A6 1 
A6 4 
A66 
A60 
A7 0 
Al2 
A03 
A02 
A06 
A0 8 
A10 
A13 
Al6 
A17 
A20 
A21 
A23 
A20 
A26 -- 

51 
53 
55 
57 
59 
61 
63 
65 
67 
69 
71 
73 
75 
77 
79 
50 
52 
54 
56 
50 
60 
62 
64 
66 

'60 

F 
F 
F 
F 
M 
M 
F 
M 
F 
F 
F 
F 
F 
F 
F 
F 
M 
F 
F 
M 
F 
P 
M 
F 
M 

4/ 27 
4/ 27 
4/27 
4/27 
4/ 29 
4/29 
4/29 
4/29 
4/ 29 
5/03 
5/29 
5/09 
5/09 
5/13 
5/19 
5/19 
6/02 
6/00 
6/10 
6/22 
7/10 
7/28 
8 / 0 8  
8/07 -- 

-- 
-- -- -- -- -- -- -- -- 
-- 

105.0 ..- 
-- 

110.0 
106.0 
125.5 
107.0 
103.0 
100.5 
113.0 
129.0 
96.0 
99.0 
84.0 -- 

-- -- -- -- 
-- -- -- -- -- -- 

145.5 -- -- 
131.0 
127.0 
144.0 
129.5 
125.0 

125.5 
.142.0 
121.0 
117.0 
116.0 

128.0 

-- 

'Pup switch = A01 seen with both pups 69 and 7 1  a f t e r  A34 weaned. 

'PUP mortality m o / a s .  
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Time and Location of B i r t h s  

I n  1983, 16  of 25 pups were born be fo re  t h e  f i e l d  season  began on 25 
Apr i l  and t h e  l as t  pup was born on 11 Ju ly .  
through May i n  19823; t h e  f i r s t  pups were born a t  least as e a r l y  as February. 
and t h e  l a s t  pup was born on 2 1  June. 

Most pups w e r e  born from March 

- 
B i r t h s  occurred n igh t  and day. Five pups w e r e  probably born a t  n igh t  

and f o u r  du r ing  t h e  day. 
new pup was f i r s t  seen. Poss ib l e  e r r o r  i n  assignment of b i r t h  t i m e  is  not  
more than  12  h. Although t h e  moment of b i r t h  w a s  n o t  observed i n  any of 
t h e  1983 b i r t h s ,  probable b i r t h  t i m e  can be a s ses sed  us ing  informat ion  such 
as l a s t  s i g h t i n g  of t h e  mother prepartum and cond i t ion  of t h e  mother, pup, 
and a f t e r b i r t h  when f i r s t  s igh ted  postpartum. 

B i r t h  d a t e  was def ined  a s  t h e  d a t e  on which t h e  

Pupping occurred pr imar i ly  a long  t h e  sou theas t  coas t ,  a n  area charac- 
t e r i z e d  by t h e  only rocky l edges  and t i d e  pools on L i s i a n s k i  (Fig. 1 ) .  In  
1982 and 1983. 34% of a l l  observed b i r t h  o r  weaning l o c a t i o n s  were w i t h i n  
two s e c t o r s ;  t h e s e  s e c t o r s  have a s h e l t e r e d  cove (Sec tor  25) and a l a r g e  
p ro tec t ed  t i d e  pool (Sector 28). 
t h i r d s  (Sec to r s  1-16, 17-32, and 33-49), 74% of a l l  observed b i r t h  o r  
weaning l o c a t i o n s  occurred i n  Sec to r s  17-32. 

Dividing t h e  coas t  i n t o  roughly equal  

Females showed a tendency f o r  p a r t u r i t i o n  s i t e  " f i d e l i t y f 1  ( see  Table 
6 ) .  Of t h e  12  females f o r  which t h e r e  are data on b i r t h  o r  weaning s e c t o r s  
f o r  success ive  yea r s ,  3 gave b i r t h  i n  t h e  same s e c t o r  i n  1982 and 1983, and 
6 gave b i r t h  o r  weaned t h e i r  pup wi th in  f i v e  s e c t o r s  of t h a t  used i n  t h e  
preceding yea r .  The l a s t  t h r e e  females gave b i r t h  i n  8. 10, and 17 s e c t o r s  
away from where they gave b i r t h  t h e  preceding year.  

Pupping 

Although no b i r t h s  were observed, t h r e e  mother-pup p a i r s  were s igh ted  
immediately fo l lowing  p a r t u r i t i o n :  

1. A female (101) hauled up on t h e  reef  l edge  i n  Sec to r  29 a t  approxi- 
mately 1440 on 13  May. She extended h e r  head high, looked around i n t e n t l y .  
and ab rup t ly  s w a m  away. She w a s  r e s igh ted  a t  1503 under a low Tournefor t ia  
sp.  bush (Sec tor  27-28 border) a t  the water's edge w i t h  a newborn pup. The 
p a i r  voca l i zed  back and f o r t h ,  and t h e  mother looked r epea ted ly  back a t  h e r  
neonate. 
head and they nuzzled each o ther .  As t h e  pup moved back toward t h e  mother 's  
h ind  f l i p p e r s  a t  1505, t h e  mother probed a t  t h e  umbi l i ca l  cord and it e i t h e r  
broke o r  was b i t t e n  i n  two. 
s u r f a c e  but  d i d  n o t  s u c c e s s f u l l y  nurse  du r ing  t h e  f i r s t  3 h postpartum. 

The pup, a t t a c h e d  t o  t h e  a f t e r b i r t h .  moved up t o  i t s  mother 's  

The pup i n v e s t i g a t e d  t h e  mother 's  v e n t r a l  

3 A l l  1982 d a t a  i n  t h i s  s e c t i o n  i s  based on manusc r ip t . i n  prepara t ion ,  
Hawaiian monk seal reproduct ion  and i n j u r i e s  on L i s i a n s k i  I s l and ,  1982, by 
T. C. Johanos and J. R. Henderson, Southwest Fish. Cent. Honolulu Lab., 
N a t l .  Mar. Fish.  Serv., NOAA, Honolulu, H I  96812. 



Table 6.--Parturient females on Lisianski I s land ,  1982 and 1983. Numbers 
i n  parentheses i n d i c a t e  t h e  s e c t o r  of weaning when t h e  pupping s e c t o r  is  
unknown ( I D  = i d e n t i f i c a t i o n )  . 

1982 1983 Days 
between 

I D  Date Date Pupping Date Date Puppifig success ive  
N o .  pupped weaned l o c a t i o n  pupped weaned l o c a t i o n  b i r t h s  

A0 1 
A1 2 
A1 6 
A20 
A21 

A29 
A33 
A34 
A35 
A36 

A37 
A38 
A42 
A44 
A55 

A611 
A7 9 
10 1 
102 
103 

104’ 
105 
106 
131 

<3/21 
3/28 
5/31 
4/21 

-- 

4/12 
<3/26 
<3/23 
<3/26 
<3 /23 

<3/26 
<3/23 
4/13 
5/19 
5/08 

4/29 
6/21 
5/13 
4/20 
5 /03 

4/20 
4/23 

5/17 

3/26 
5/02 
7/04 

-- 
-- 

5/21 
3/28 
4/02 
4/26 
4/20 

4/11 
41 19 
5/16 
6/25 
6/18 

6/07 
7/26 
6/20 
5/27 
6/07 

5/26 
6/03 

6/29 

(20) 
24 
25 
2-3 
-- 

23 
(24) 
(21) 
(20) 
(27) 

(25) 
(25 1 
11 
32 
29 

29 
28 
28 
28 
36 

39 
28 

28 

< 4/27 

7/11 
5 /23 
<4/26 

4/27 

<4/26 
<4/26 

-- 

-- 

-- 

-- 
4/26 

6/20 
-- 

-- 

-- 
7 /04 
5/13 
5/09 
5/13 

-- 
-- 

5 /04 
-- 

5/23 

8/07 
7 /04 
5/12 

6/01 

4/30 
5/19 

-- 

-- 

-- 

-- 
5/15 

7 /26 
-- 

-- 

-- 
8/06 

6/09 
6/20 

-- 

-- 
-- 

6/08 
-- 

’Not seen in 1983. 



2. A new mother-pup p a i r  was s i g h t e d  a t  1437 on 20 June. The mother 
(A44) w a s  a t  t h e  wa te r ' s  edge i n  Sec tor  28. and t h e  pup was a t t a c h e d  t o  t h e  
a f t e r b i r t h .  The a f t e r b i r t h  w a s  f i l l e d  w i t h  water and anchored t h e  pup i n  
t h e  wash zone. The pup w a s  s t i l l  a t t a c h e d  a t  1633. b u t  t h e  receding t i d e  
l e f t  t h e  pup on w e t  sand and t h e  a f t e r b i r t h  i n  a shallow t i d e  pool. 

3. 
was a t  t h e  water 's  edge i n  Sec tor  25, and t h e  pup w a s  a t tached  t o  t h e  
a f t e r b i r t h .  
when roughly tossed.  The mother (A16) and h e r  pup voca l ized  back and 
f o r t h .  and t h e  mother repea ted ly  r a i s e d  h e r  head t o  look a t  h e r  neonate. 
The pup w a s  impeded by t h e  a f t e r b i r t h  but f i n a l l y  hauled up t o  i t s  mother's 
head where they nuzzled each o the r .  

A new mother-pup p a i r  was s i g h t e d  a t  1732 on 11 July. The p a i r  

The a f t e r b i r t h  was i n  t h e  wash zone and exuded bloody f l u i d s  

Pup Exchange 

Two pup exchanges, involv ing  one p a i r  of pups. were observed i n  1983. 
Two n u r s i n g  mothers. A01 and A34, with  pups 7 1  and 69. respec t ive ly .  w e r e  
observed w i t h i n  20 m of each o ther  on 29 Apri l .  
females, a l though 69 was s l i g h t l y  l a r g e r .  Only one mother. AO1. w a s  p resent  
on L i s i a n s k i  I s l a n d  t h e  next  day and she  w a s  w i t h  h e r  pup, 71; pup 69 was 
alone. approximately 30 m away from t h e  mother-pup p a i r .  and w a s  presumed 
weaned. On 1 May. A01 w a s  observed w i t h  pup 69, and h e r  awn pup w a s  a lone  
approximately 50 m away. 
observed v o c a l i z i n g  repea ted ly  and approaching v a r i o u s  o the r  seals i n  t h e  
v i c i n i t y ;  7 1  ranged up t o  20 m offshore  t o  follow a group of a d u l t  males 
t h a t  w a s  h a r a s s i n g  a subadul t  female. 
t o g e t h e r  on 2 May. and pup 69 w a s  subsequently tagged on 3 May. 
A 0 1  w a s  observed w i t h  h e r  pup i n  t h e  morning but w a s  aga in  w i t h  pup 69 when 
observed i n  t h e  af ternoon.  
May. and remained w i t h  i t  u n t i l  23 May, when it was weaned. 

Both pups were small b lack  

Pup 71 was bleached on 1 May and w a s  subsequently 

Seal A01 and h e r  pup. 71, were back 
On 4 May, 

The mother was wi th  h e r  pup when observed on 5 

Nursing Duration 

Complete nurs ing  d u r a t i o n  w a s  observed f o r  1 4  and 8 mother-pup p a i r s  
in 1982 and 1983. r e s p e c t i v e l y .  
w a s  36.4 d. and ranged from 27 t o  43 d. 

Combining years .  average n u r s i n g  dura t ion  

P a r t u r i e n t  Females 

A l l  females k n w n  t o  have given b i r t h  i n  1983 had been i d e n t i f i e d  on 

Three p a r t u r i e n t  females i n  1982 w e r e  no t  observed on L i s i a n s k i  i n  
P a r t u r i t i o n  date w a s  known i n  both  y e a r s  f o r  e i g h t  a d u l t  females; 

L i s i a n s k i  i n  1982. and a l l  but  two were known t o  have given b i r t h  t h e r e  i n  
1982. 
1983. 
average d u r a t i o n  between success ive  b i r t h s  w a s  383.6 days, and ranged from 
365 t o  406 days (Table 6) .  

Although t h e  minimum number of pups born w a s  lower i n  1983 than i n  
Excluding 1982 (25 v e r s u s  28). reproduct ive  r a t e  remained f a i r l y  high:  



a d u l t  female 165 who 
t h e  a d u l t  females i n  

pupped on Laysan. a t  least 70% (Stone 1984) and 64% of 
t h e  popula t ion  pupped i n  1982 and 1983. r e s p e c t i v e l y .  

Mor ta l i ty  

Three dead seals were found dur ing  t h e  1983 season (Table 7 ) :  

1. On 26 Apr i l  dur ing  a pre l iminary  p a t r o l  f o r  monk seals. a dead 
a d u l t  female w a s  found i n  Sec tor  36. It had been dead f o r  an undetermined 
l e n g t h  of t i m e .  The animal w a s  l y i n g  supine ly ,  t h r e e  q u a r t e r s  bu r i ed  i n  
sand. i t s  pelage s l i p p i n g .  Due t o  t h e  decayed s ta te  of t h e  carcass. it 
could no t  be i d e n t i f i e d .  Cause of dea th  was undetermined. This  animal was 
e i t h e r  new t o  t h e  popula t ion  o r  was one of t h r e e  a d u l t  female seals (A61, 
104. o r  131) observed i n  1982 but  no t  i n  1983. 

2. On 20 May. a 7-day o ld  male monk seal pup was observed sepa ra t ed  
from i t s  mother (female 101). Its body was convulsed wi th  s p a s m s .  Three 
hours later the pup was found dead i n  the same s p o t  i n  t h e  vege ta t ion .  
mother could no t  be l o c a t e d  nearby. 
f l i p p e r s  and maggots present  i n  t h e  body o r i f i c e s .  
and blood serum and subsamples of major organs were saved f o r  ana lys i s .  
H i s t o l o g i c a l  examination of t h e  samples i n  Honolulu r evea led  t h e  cause of 
dea th  t o  be h e a r t  f a i l u r e ,  as manifested by s e v e r e  pulmonary and h e p a t i c  
conges t ion  (Appendix A ) .  The pup probably s t a r v e d ;  i t  w a s  never observed 
nu r s ing  and t h e  d i g e s t i v e  t r a c t  w a s  empty a t  t h e  t i m e  of death. 

Its 
There w a s  de feca t ion  on t h e  pup's hind 

A necropsy w a s  performed 

3 .  On 22 May. an i n c i d e n t  i n  which a dead seal w a s  consumed by two 
t i g e r  shark. Galeocerdo cwieri. was observed off the western c o a s t  of 
L i s i a n s k i  I s land .  A t  1455. s ix  a d u l t  male monk seals were observed 
a t t empt ing  t o  mount and mate w i t h  a dead seal. The seal w a s  presumed dead 
because of i t s  unresponsiveness toward f r equen t  mounting and a t t e n t i o n  
d i r e c t e d  a t  it. and because i ts  head w a s  con t inua l ly  underwater. t h e r e f o r e  
making r e s p i r a t i o n  impossible.  The seal w a s  an unmolted bleach-marked 
a d u l t  o r  subadul t  of unknown sex. The "mobbing" behavior ( f o r  d e t a i l s  see 
a d u l t  male aggress ion)  occurred 20 m o f f shore ,  over a c o r a l  r e e f  f l a t ;  
v i s i b i l i t y  i n  t h e  seawater was obscured by sediments from the r i s i n g  t i d e .  

Table 7.--Monk seal dea ths  a t  L i s i a n s k i  I s l and ,  1983. (A = a d u l t .  
S = subadul t ,  P = nurs ing  pup. F = female, M = male.) 

~ ~ ~~~ ~~ 

Cause 
Date Necropsy 
1983 S ize  Sex I D  No. Probable Known 

<4/26 A F -- 0 1MSLI83 Unknown -- 
5/20 P M 68 0 2MSL I83 S t a r v a t i o n  -- 
5/22 S/A F? S172 03MSLI83 A d u l t  m a l e  -- 



By 1533, t h e  seals were 40 m offshore.  j o u s t i n g  t o  ga in  p o s i t i o n  Over 
t h e  carcass .  One a d u l t  male (113) was p o s i t i v e l y  i d e n t i f i e d .  One animal 
usua l ly  mounted t h e  ca rcas s ,  c l a sp ing  t h e  carcass whi l e  t h e  o t h e r s  wai ted,  
pos i t i on ing  themselves around t h e  c e n t r a l  body. f i g h t i n g  t o  ga in  possession.  

The f i r s t  t i g e r  shark  w a s  seen a t  1553. I t  w a s  approximately 3 m 
long  and swam a long  t h e  c o r a l  margins of t h e  r ee f  i n v e s t i g e t i n g  t h e  canmo- 
t i on .  The a d u l t  males ignored t h e  t i g e r  shark,  even when i t  approached t h e  
congregat ion a t o p  t h e  r e e f .  By t h i s  t i m e ,  two more a d u l t  male seals (S21 
and A98) w e r e  i d e n t i f i e d  by bleach  and scar p a t t e r n s .  
t i g e r  sha rk  (est. 4 m long)  began probing t h e  shallow margins of t h e  r ee f  
f l a t  c l o s e  t o  t h e  a c t i v i t y .  

A t  1630, another  

Because t h e  smaller t i g e r  shark  was a b l e  t o  s w i m  i n  shallow water 
over ly ing  t h e  r e e f ,  i t  could approach c l o s e r  t o  t h e  s i te  of a c t i v i t y  than  
t h e  l a r g e r  shark  could. A s  i t  explored v a r i o u s  channels,  t h e  shark came t o  
wi th in  3 m 'of t h e  group of seals. The s e a l s  continued t o  i g n o r e ' t h e  
sharks ,  u n t i l  a t  1703 t h e  smaller t i g e r  shark made a p a s s  w i th in  2 m; one 
of t h e  male seals broke from the  group and headed towards t h e  shark.  A t  
t h i s  t i m e .  seal  A 9 8  was observed mounting t h e  corpse r egu la r ly .  The n m b e r  
of a d u l t  males involved f l u c t u a t e d .  bu t  new a d u l t  males jo ined  the  group a t  
1744, aga in  b r ing ing  t h e  t o t a l  count of seals involved t o  s i x .  The l a r g e r  
t i g e r  shark  appeared a long  t h e  deep drop-off of t h e  r ee f  f l a t  w i t h  t h e  
do r sa l  and upper l o b e  of i t s  caudal f i n  out of t h e  water ,  making spec ie s  
i d e n t i f i c a t i o n  p o s i t i v e .  

A t  1800 t h e  3 m long t i g e r  shark  en tered  t h e  group and v igorous  
th ra sh ing  ensued. The l a r g e r  shark  was a t t r a c t e d  t o  t h e  canmotion and 
reached t h e  shallow depress ion  a t o p  t h e  reef  f l a t .  The a d u l t  male seals 
defended the carcass - - the i r  f l i p p e r s  and bodies  r o l l i n g ,  f i g h t i n g ,  
sp lash ing  t h e  water--ei ther  avoiding t h e  s h a r k ' s  t e e t h  o r  defending t h e  
dead s e a l .  
because t h e r e  w a s  no blood apparent  i n  t h e  water. 
sp lash ing ,  t h e  sharks  l e f t  the  immediate v i c i n i t y  f o r  deeper water. 
s i x  a d u l t  male seals were s t i l l  i n  a t tendance  but  t h e  c a r c a s s  no longer  
r e s t e d  i n  t h e  reef depression;  i n s t e a d  it d r i f t e d w e s t w a r d  off  t h e  edge of 
t h e  r ee f .  
c i r c l e d  the  p a i r .  

The t i g e r  sharks  d id  not  appear t o  have b i t t e n  any seals 
Afte r  a minute of 

The 

The c a r c a s s  w a s  aga in  mounted by a seal, wh i l e  t h e  o the r  s e a l s  
The a c t i v i t y  s l w l y  d r i f t e d  over deeper water. 

A t  1820, blood appeared i n  t h e  water. and t h e  c a r c a s s  w a s  t h r u s t  t o  
the  s u r f a c e  r e v e a l i n g  a f o r e f l i p p e r  and then t h e  h ind  f l i p p e r s .  
began t o  cloud t h e  water  as two t i g e r  shark f i n s  cu t  t h e  sur face .  
a d u l t  male seals c l u s t e r e d  wi th in  2-3 m of t h e  cen te r  of t h e  bloodied 
water. 
a t t a c k  of t h e  carcass .  
f ace  w i t h  p o r t i o n s  of a monk seal i n  i ts mouth. 
sharks  were s t i l l  i n  t h e  area but  no longer  c u t t i n g  v igorous ly  through the  
water. 
from t h e  a t t a c k .  N o  sharks  were seen i n  t h e  area a f t e r  1828. A l l  seals 
began l e a v i n g  t h e  area a t  t h i s  t i m e ,  swimming south  a long  t h e  coas t .  A t  
1835 observa t ions  were terminated.  

Blood 
The 

They appeared t o  be r e a r i n g  out of t h e  w a t e r ,  avoid ing  t h e  sha rks '  
A t i g e r  shark  w a s  observed r i s i n g  above t h e  sur-  

By 1824, t h e  two t i g e r  

Five seals were swimming i n  t h e  l a r g e  oil-blood s l i c k  r e s u l t i n g  



The i d e n t i t y  of t h e  ca rcas s  was not confirmed. bu t  by e l imina t ion  of 
animals through r e c u r r i n g  s i g h t i n g s  on monk seal censuses. i t  is bel ieved  
t h a t  t h e  animal was S17. a subadul t  female. 

- Disappearance 

Between August 1982 and August 1983, 13 unexplained disappearances of 
s e a l s  occurred wi th in  t h e  L i s i a n s k i  popula t ion  (Table 4). O f  t h e  t h r e e  
deaths  observed during t h e  1983 f i e l d  season, only one dead seal was posi-  
t i v e l y  i d e n t i f i e d  (68).  The o the r  t w o  dead s e a l s  a re  probably included i n  
t h e  l i s t  of 13 absent  i nd iv idua l s .  O f  t h e  13 absent  i nd iv idua l s ,  11 were 
c l e a r l y  bleach-marked postmolt  i n  1982 and thus  had a good chance of recog- 
n i t i o n  i f  they were seen on L i s i a n s k i  I s l and  o r  a t  o t h e r  l o c a t i o n s  i n  t h e  
NWHI where f i e l d  camps were e s t a b l i s h e d  i n  1983. 

Two indiv idua ls .  an unmolted j u v e n i l e  male (513) and a male weaned pup 
(23). were s igh ted  immediately be fo re  camp te rmina t ion  i n  September 1982 
but not  r e s igh ted  during a f i e l d  camp from 26 October t o  22 Nwember 1982 
(Stone 1984). Nei ther  of t hese  immature seals were r e s i g h t e d  i n  1983. 

S ix  ind iv idua l s  were s igh ted  i n  October and Nwember 1982 but  not  
r e s igh ted  during t h e  1983 f i e l d  season: Three adu l t  females (A61, 104. and 
131). an a d u l t  male (166). a subadul t  female (s02)D and a juvenile male 
(Jog) .  A l l  t h r e e  a d u l t  females t h a t  disappeared gave b i r t h  on L i s i a n s k i  i n  
1982. and one of t h e  t h r e e  w a s  probably t h e  un iden t i f i ed  a d u l t  female whose 
remains w e r e  found when observers  a r r i v e d  on L i s i a n s k i  on 25 Apri l  1983. 
The a d u l t  male (166) might be simply a t r a n s i e n t  who moved on; he  f i r s t  
a r r i v e d  on L i s i a n s k i  on 4 September 1982 and w a s  s t i l l  unmolted when the  
f a l l  f i e l d  camp ended i n  Nwember 1982 (Stone 1984). 

Five ind iv idua l s ,  which were seen a t  l e a s t  once, disappeared before  
t h e  f i n a l  2 months of t h e  1983 f i e l d  season: 
subadul t  females (S10. S17, and S54) and one subadul t  m a l e  (S28). The 
t h r e e  absent  subadul t  females probably d ied  based upon c i r cums tan t i a l  
evidence : 

An a d u l t  male (1511, three 

1. On 29 Apr i l  a t  1725, a subadul t  female (S10) w a s  observed l y i n g  i n  
The t h e  wave wash zone i n  Sector  15 accompanied by an unmarked a d u l t  male. 

a d u l t  male voca l ized  and mounted t h e  subadul t  female repea ted ly .  
were no back i n j u r i e s  evident  on S10 a t  t h e  time observa t ion  ended 15 min 
la te r .  

There 

On 1 May a t  1020, S10 was observed 40 m of f shore  i n  Sec tor  19 i n  t h e  
company of fou r  a d u l t  males (A56, A78, 156, and an  u n i d e n t i f i e d  seal) .  
The males fought among themselves, b i t .  and mounted S10  repea ted ly ;  she  
approached shore i n  Sector  21 but  remained i n  t h e  wave wash. #en last 
observed a t  1044, S10 was accompanied by one a d u l t  m a l e  (156) who kept  h i s  
body between S10 and the  beach. 
of he r  back. 

She had f r e s h  s u r f a c e  wounds covering most 



On 2 May a t  approximately 1630, a subadul t  whose s i z e  and remaining 
bleached pe lage  conformed t o  those  of S10, was observed i n  Sec tor  15 w i t h  a 
seve re  back wound. 
v e g e t a t i o n  w i t h  an a l e r t  a d u l t  male i n  attendance. 
under ly ing  blubber was missing from t h e  s u b a d u l t t s  back; t h e  wound was more 
than 3 c m  deep i n  p laces  and extended through t h e  blubber i n t o  muscle 
t i s s u e .  The subadul t  l a y  pass ive ly ,  i t s  e n t i r e  body quivesing. The sub- 
a d u l t  (probably S10) was n o t  observed again.  

The subadul t ,  sex unknmn, w a s  hauled up i n t o  t h e  
Most .of t h e  s k i n  and 

2. On 22 May, a d u l t  m a l e  “mobbingl~ behavior ( see  a d u l t  male aggres- 
s i o n )  was observed over a dead subadul t  o r  adul t .  sex unknown seal, which 
w a s  l a t e r  consumed by sharks. (as descr ibed  i n  Mor ta l i t y ) .  
s e x  unkncwn. was observed on 13  May wi th  a l a r g e  shark wound on t h e  r i g h t  
shoulder.  Subadult female S17 w a s  l a s t  observed on 15 May and i s  t h e  only 
subadul t  o r  a d u l t  i nd iv idua l  t h a t  w a s  s i g h t e d  i n  1983 and n o t  seen  a f t e r  
t h e  22 May shark a t t a c k .  The dead s e a l  was bleached and t h e  bleach mark 
t h a t  w a s  b r i e f l y  seen conformed i n  p o s i t i o n  and o r i e n t a t i o n  t o  those  of S17. 

A subadul t  seal. 

3. On 3 June a t  approximately 0940, a subadul t  female (S54) was 
observed on t h e  midbeach i n  Sec tor  13, c l o s e l y  a t t ended  by a d u l t  male A48. 
She had a l a r g e  f r e s h  wound on h e r  l e f t  s ide .  The wound w a s  deep and 
probably caused by a shark b i t e .  

On 4 June a t  approximately 1500, S54 w a s  observed l y i n g  pass ive ly  i n  
t h e  wave wash i n  Sec tor  20, a t t ended  by an  a d u l t  male. 
r epea ted ly  voca l i zed  and attempted t o  mount t h e  wounded subadul t  female. 
She v o c a l i z e d  whenever t h e  male j a r r e d  h e r  but d i d  n o t  a t t e m p t  t o  f l e e .  
The p a i r  w a s  gone by 1600, and subadul t  female S54 was no t  observed again.  

The a d u l t  male 

Fac to r s  Affec t ing  Survival 

I n j u r i e s  

There were 32 animals t h a t  rece ived  i n j u r i e s  r e s u l t i n g  from shark  
a t t a c k ,  a d u l t  male i n t e r a c t i o n ,  beach material, punctures,  and unknown 
causes (Table 8). Only two wounded animals had i n j u r i e s  t h a t  could be 
considered l i f e  threa ten ing .  
w i th  e x t e n s i v e  l a c e r a t i o n s  on i t s  two hind f l i p p e r s ,  resu l t s  from a shark  
a t t a c k .  
t r a i l s  of blood. 
sis, r e v e a l i n g  t h e  bare f i b u l a .  
showed s i g n s  of hea l ing .  
weight and t h e  wound w a s  completely hea led  by 28 Ju ly .  

An a d u l t  male (156) was observed on 3 May 

Movement a long  t h e  sand dur ing  its haul  out process  produced 
On 16  May, the l e f t  hind f l i p p e r  was amputated by necro- 

The r i g h t  hind f l i p p e r  w a s  swollen and 
By 8 June t h e  animal had begun t o  r ega in  l o s t  

On 2 May. a subadul t  animal w a s  observed hauled up i n t o  the vegeta- 
t i o n ,  body “quivering“ and i ts  back to rn ,  r evea l ing  t h e  under ly ing  muscle 
t i s s u e .  This seal subsequently disappeared ( see  Disappearances). The 
wounds of six animals (19% of t o t a l )  appear t o  be the r e s u l t  of shark  
a t t a c k s :  l a r g e  open c i r c u l a r  l a c e r a t i o n s .  F i f t e e n  seals (47% of t o t a l )  had 
wounds s i m i l a r  t o  ones caused by aggress ive  behavior of a d u l t  males. 
a d u l t  females t h e r e  were o f t e n  ex tens ive  do r sa l  wounds apparent ly  from t h e  

On 
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repea ted  b i t i n g s  by males i n  mating at tempts .  
t o  haul  out ,  t h e  wounds would dry,  then  heal and c lose .  

When t h e s e  females were a b l e  

The l o c a t i o n  and s l i g h t n e s s  of t h e  i n j u r y  on n i n e  seals (28% of t o t a l )  
seem t o  i n d i c a t e  t h a t  t h e  animals came i n t o  contac t  wi th  t h e  reef o r  wi th  
beach debr i s .  These animals s u f f e r e d  s h o r t  s t r a i g h t  cu t s .  - 

The cause of wounds f o r  two seals (6% of t o t a l )  could n o t  be deter-  
mined from t h e  general  symptoms--a l o c a l i z e d  area ( 5  cm diameter) of swel- 
l i n g  and a s m a l l  amount of bloody f l u i d  d r a i n i n g  from edema. The i n j u r i e s  
were on t h e  d o r s a l  s u r f a c e  between t h e  shoulders  and d id  no t  appear t o  
hamper t h e  movement of t h e  s e a l s .  

Adult Male Aggression 

Mobbings are def ined as i n s t a n c e s  i n  which a d u l t  male seals co l lec-  
t i v e l y  act  aggress ive ly  toward o the r  seals and i n f l i c t  obvious i n j u r y .  ! k o  
subadul t  females disappeared immediately fol lowing a d u l t  male aggress ive  
i n c i d e n t s .  One subadul t  female (S10) was severe ly  i n j u r e d  i n  a series of 
a d u l t  male mohbings. and t h e  o the r  subadul t  female (S54) s u s t a i n e d  a 
s e r i o u s  shark  b i t e  and w a s  l a s t  observed being repea ted ly  mounted by an 
a d u l t  male ( s e e  Disappearances).  Adult male mobbing was a l s o  observed Over 
a dead subadul t  o r  a d u l t  which was l a t e r  consumed by sharks .  
have been observed c lasp ing  and a t tempt ing  t o  mount dead s e a l s  on Kure 
(Renyon4 , Laysan (Alcorn 1984) . and L i s i a n s k i  (Henderson5). 
t o  t h e  two disappearances and t h e  death repor ted  e a r l i e r .  f o u r  i n c i d e n t s  
of a d u l t  male harassment were observed: 

Adult males 

I n  a d d i t i o n  

1. On 2 May a t  1711 ,  an a d u l t  was observed l y i n g  i n  t h e  wave wash i n  
Suddenly Sec tor  18 whi le  two a d u l t  males fought  on t h e  w e t  sand 4 m away. 

t h e  seal i n  t h e  wave wash moved t o  deeper water. The two males on shore  
stopped f i g h t i n g ,  chased t h e  f l e e i n g  s e a l ,  and reached i t  30 m offshore.  
Splashing, r o l l i n g ,  and mounting ensued f o r  s e v e r a l  minutes. 

2. On 20 May a t  1007. a nurs ing  female (101) w a s  observed l y i n g  i n  a 
Her pup w a s  i n  convulsions i n  t h e  

A t  1017 t h e  mother was approached by an a d u l t  male. 
t i d e  pool i n  Sec tor  28 without  he r  pup. 
v e g e t a t i o n  20 m away. 
whereupon two o ther  a d u l t  males l y i n g  nearby immediately approached her .  
The f o u r  seals r o l l e d  i n  a b a l l  voca l iz ing ,  and a l l  t h r e e  a d u l t  males (A08, 
153, and 157) ei ther  mounted or attempted t o  mount female 101. A t  l eas t  
one s u c c e s s f u l  mount was accompanied by a back b i t e .  The female attempted 
t o  f lee  and was eventua l ly  a b l e  t o  haul  out. By 1025, only one a d u l t  male 
(A08) remained, hauled out beside 101. No back i n j u r i e s  were evident  on 

4Kenyon, K. W. 1980. Hawaiian monk seal  observat ions a t  Kure Ato l l ,  
17 June-3 J u l y  1980. U.S. Fish Wildl. S e r v . ,  N a t l .  F i sh  Wildl.  Lab., 
S e a t t l e ,  September 5, 1980, 35 p. + f i g s .  

Fish.  Serv.. N O M .  Honolulu. H I  96812, pers .  commun. September 1983. 
'J. R. Henderson, Southwest Fish.  Cent. Honolulu Lab.. N a t l .  Mar. 



101 a t  t h i s  t i m e .  When observers  r e tu rned  a t  1335, a d u l t  female 101 was 
gone from t h e  area and he r  pup w a s  dead. 

3. On 31 May, an  a d u l t  male (A17) and a d u l t  female (101) were hauled 
out  on w e t  sand i n  Sec tor  28. The female moved toward t h e  water a t  1400 
and t h e  male followed. 
t h e  water and as t h e  male chased the  female t o  deeper water. 
w a s  t h e  same ind iv idua l  involved i n  inc iden t  number 2 above on 20 May. By 
31 May, female 101  had a small f r e s h  do r sa l  wound, and by 2 June h e r  do r sa l  
su r f ace  had numerous small wounds. 

Much twi s t ing  and b i t i n g  ensued when they reached 
This  female 

4. On 26 June, a subadul t  female (532) w a s  chased. mounted, and 
fought  over by t h r e e  a d u l t  males 25 m off  Sec tor  2. The subadul t  hauled 
out accompanied by one of t h e  males (A81). No i n j u r i e s  were apparent  on 
t h e  subadul t ,  and the  a d u l t  male l e f t  a f t e r  s eve ra l  minutes.  

F i f t e e n  a d u l t  females and immature seals sus ta ined  i n j u r i e s  t h a t  were 
caused by aggress ive  a d u l t  males dur ing  t h e  1983 f i e l d  season (Table 8).  

Sharks 

A dead seal w a s  consumed by t i g e r  sharks  and s ix  seals were in ju red  by 
sharks  dur ing  t h e  1983 f i e l d  season. I n  a d d i t i o n  t o  t h e  shark a t t a c k  on 
t h e  seal ca rcas s  repor ted  ear l ier  ( see  mor t a l i t y  s e c t i o n )  two encounters 
w e r e  observed between sharks  and monk seals: 

1. A n  a d u l t  male wi th  severe shark i n j u r i e s  (156) ( see  I n j u r i e s )  was 
observed f l o a t i n g  l i s t l e s s l y  off Sec tor  22 on 10-12 May, i t s  l e f t  hind 
f l i p p e r  n e c r o t i c  and a t t ached  by only a few s t r a n d s  of t i s s u e .  A 2 m gray 
r ee f  shark,  Carcharhinus amblyrhynchus, was observed c i r c l i n g  i n  t h e  imme- 
d i a t e  v i c i n i t y  of t h e  wounded seal on 11 May a t  1503. 
w i th in  1 m of t h e  seal twice but  w a s  v igorous ly  charged and repulsed  each 
t i m e .  
5 m f r m  t h e  c o r a l  l edge  s h o r e l i n e  dur ing  and immediately fol lowing t h e  
shark  inc ident .  but  w a s  hauled out 50 m away from t h i s  l o c a t i o n  a t  1627. 

The shark came 

The shark l e f t  t h e  v i c i n i t y  by 1518. The in ju red  a d u l t  male f l o a t e d  

2. A mother (A441 and a 21-day-old nu r s ing  pup w e r e  observed 1 m 

The shark was f i r s t  s igh ted  

The t i g e r  shark submerged when i t  was 25 m away from t h e  p a i r ;  

ou t s ide  a p r o t e c t i n g  c o r a l  l edge  i n  Sec tor  28 when a 3 m t i g e r  shark w a s  
observed swimming toward them on 11 July .  
approximately 40 m away from t h e  mother-pup p a i r ,  t r a v e l i n g  10 m from 
shore.  
immediately a f te rwards  t h e  mother pushed her  pup up onto  t h e  reef  s h e l f  and 
quickly followed. The mother repea ted ly  r a i s e d  h e r  head and looked back a t  
t h e  sea a f t e r  reaching t h e  p ro tec t ed  t i d e  pool. 
observed again.  

The t i g e r  shark was not  

Entanglement and N e t  Ac c a u l  a t  i on  

There w a s  only one observed in s t ance  of entanglement i n  1983, a l though 
monk seals hauled up bes ide  p i l e s  of d e b r i s  and were observed with l eng ths  of 



l i n e  draped Over or l o o s e l y  e n c i r c l i n g  t h e i r  bodies.  On 22 May. weaned female 
pup 53 was observed wi th  a b l u e  rubber r i n g  t i g h t l y  e n c i r c l i n g  h e r  neck. The 
pup w a s  hauled up i n t o  t h e  v e g e t a t i o n  i n  Sec tor  25, fast as leep .  Photographs 
were t a k e n  and then  t h e  r i n g  was quickly p u l l e d  off  and saved. 
up and v o c a l i z e d  when t h e  r i n g  was remwed. but  then  went back t o  s leep.  

Pup 53 woke 

There were 38 i d e n t i f i e d  a r t i c l e s  of net - f i sh ing  debr ia  t h a t  washed 
ashore  between 1 4  September 1982 and 9 August 1983. 

I n t e r a t  011 Movement 

I n t e r a t o l l  movement was observed among L i s i a n s k i  I s l and ,  Laysan I s l and ,  
and French F r i g a t e  Shoals during t h e  1983 f i e l d  season (see Table 9).  

’ h o  i n d i v i d u a l s  (P82 and Y63) bleached on Laysan i n  May 1983 (Alcorn6) 
were subsequent ly  observed on L i s i a n s k i .  Three i n d i v i d u a l s  (J02. S33. and 
165) bleached on L i s i a n s k i  i n  1982 were observed on Laysan i n  1983 (Alcorn 
and Buelna f o o t n o t e  2 ) .  and one of these seals (S33) was a l s o  observed on 
French F r i g a t e  Shoals  l a te r  i n  1983 ( F a i r a i d ’ ) .  

In  a d d i t i o n  t o  t h e  two bleach marked Laysan immigrants, f o u r  unbleached 
i n d i v i d u a l s  (A10, 114. S25, S92) were observed and bleached on L i s i a n s k i  
dur ing  1983. These fou r  could no t  be matched w i t h  t h e  two members (513 and 
166) of t h e  1982 popula t ion  t h a t  were no t  bleached post-molt. 

Only one i n d i v i d u a l  w a s  observed t o  make a two-way t r i p ;  a d u l t  female 
165 made a series of t r i p s  between Laysan and L i s i a n s k i .  

S t a t u s  of t h e  Marked Populat ion 

Tags 

A l l  nurs ing  pups were weaned b e f o r e  camp te rmina t ion  and double tagged. 
I n  addi t ion ,  22 of t h e  24 weaned pups were bleach marked. 

No t a g  loss  w a s  observed i n  1983. A l l  1983 pups and 1982 tagged pups 
s t i l l  r e t a i n e d  both  hind f l i p p e r  t a g s  when l a s t  examined w i t h i n  t h e  f i n a l  
month of the f i e l d  season. An a d u l t  female, A77. observed w i t h  a r i g h t  
hind f l i p p e r  t a g  (A10111 i n  1982 (Stone 1984) s t i l l  r e t a i n e d  h e r  t a g  when 
l a s t  examined i n  1983. One tagged 1982 pup (23) and one tagged a d u l t  
female (131) were p a r t  of t h e  1982 populat ion but  w e r e  n o t  observed on 
L i s i a n s k i  i n  1983. 

6D. J. Alcorn, Southwest Fish.  Cent. Honolulu Lab., N a t l .  Mar. Fish.  

7G. W. F a i r a i z l ,  Southwest Fish.  Cent. Honolulu Lab., N a t l .  Mar. 
Serv., N O M ,  Honolulu, H I  96812, pers .  commun. September 1983. 

Fish.  Sew.. N O M .  Honolulu. H I  96812, pers .  commun. November 1983. 



Table 9 . - - In t e ra to l l  movements of monk seals t o  and from L i s i a n s k i  I s l and ,  
observed du r ing  1983. 

Emigration from Immigration t o  
S ize  

Seal and Date Date - 
I D .  sex Locat ion  l a s t  seen Locat ion  f i r s t  seen Notes 

A1 0 

114 

S 25 

S92 

P82 

Y63 

502 

s33 

165 

1 65 

AF 

AM 

SM 

SM 

AF 

AM 

SF 

SM 

AF 

AF 

? ? L i s  i an s k i  

? ? L i s i a n s k i  

? ? L i s i a n s  k i  

? ? L i s i a n s k i  

Laysan ’ 05/12/83 L i s i a n s k i  

Laysan 06/6/83 L i s i a n s k i  

L i s i a n s k i  11/2/82 Laysan’ 

L i s i a n s k i  10/31/82 Laysan’ 

L i s i a n s k i  05/12/83 Laysan’ 

Laysan’ 07/03/83 Li-sianski 

5 /3 0/83 

7/02/83 

5/29/83 

5/24/83 

5/30/83 

6/14/83 

4/23/83 

5 /20/83 

5/22/83 

7/18/83 

Molted and rebleached 
on Lis ians ,k i  
(Laysan #57F) 

Molted and rebleached 
on Laysan 

Molted and rebleached 
on Laysan; observed 
a t  French F r i g a t e  
Shoals on 10/30/832 

Pupped on Laysan 
1-2 days a f t e r  
a r r i v a l  
(Laysan #25F) 

Molted on L i s i a n s k i  

’D. J. Alcorn, Southwest F i s h e r i e s  Center Honolulu Laboratory,  
National Marine F i s h e r i e s  Service,  NOAA, Honolulu, H I  96812, pers.  commun. , 
August 1983. 

2G. W. F a i r a i z l ,  Southwest F i s h e r i e s  Center Honolulu Laboratory,  
Nat iona l  Marine F i s h e r i e s  Service,  NOAA, Honolulu, H I  96812, pers.  coolmun., 
Nwember 1983. 



3 4  

Pos tmol t  Bleach 

Ninety-six i n d i v i d u a l s  (excluding pups) completed molt  b e f o r e  t h e  end 
of t h e  1983 f i e l d  season. Ind iv idua l  i d e n t i t y  was maintained on a l l  96 
molted seals through rebleaching and d i s t i n c t i v e  scars (522 and S2 l ) .  
a d d i t i o n a l  seven molt ing seals were rebleached immediately b e f o r e  camp 
terminat ion,  a l though it is unknown i f  a l l  t h e s e  marks were re ta ined .  

An 

Eight  unmolted o r  molt ing j u v e n i l e s  were double tagged 1982 pups and 
can t h u s  be e a s i l y  r e i d e n t i f i e d  postmolt. The remaining 118 urmolted o r  
molt ing animals are  untagged. It i s  es t imated  t h a t  76 of t h e s e  untagged 
i n d i v i d u a l s  can be r e i d e n t i f i e d  postmolt  by d i s t i n c t i v e  scar p a t t e r n s  and 
n a t u r a l  markings. Table 10 g ives  the s t a t u s  of the marked popula t ion  by 
s i z e  class and sex. 

Table 10.--Status of t h e  marked populat ion a t  t h e  end of t h e  f i e l d  
season, L i s i a n s k i  I s l and ,  1983. (ID = I d e n t i f i c a t i o n  number.) 

~~~ ~ ~~ 

Unmolted 
S ize  Bleached Unmolted I D  Unmol t ed 
c l a s s  Sex postmolt  scar I D  d i f f i c u l t  t a g  I D  Total  

100 
40 

-- A d d  t Mal e 6 58 36 
Female 34 5 1 -- 

29 
20 

-- Subadult  Mal e 24 4 1 
Female 20 0 0 -- 

11 
5 

-- J u v e n i l e  Male 8 3 0 
Female 4 1 0 -- 

82 PUP Mal e 3 5 1 4 13  
Female 4 0 3 4 11 

83 PUP Mal e 5 0 0 I 6 
Female 17 0 .O 1 18 

Tota l  125 76 42 10 253 

Tota l  
excluding 
PUPS 103 76 42 8 229 
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Appendix A.--Monk seal necropsy r e p o r t s ,  L i s i a n s k i  I s l a n d ,  1983. 
( P a t h o l o g i s t  was G. Stemmerman, Kuakini Medical Center ,  Honolulu.) 

I. 

11. 

1x1. 

IV . 

F i e l d  NO.: 01MSLI83 

necropsy 
Date of dea th :  Est imated 3-4 weeks b e f o r e  - --- 

Date of nec romv:  3 May 

Size  class: Adult  

-- 
Sex: Female - 

I d e n t i f i c a t i o n  No. : Unknown 

Circumstances of dea th :  Sea l  found ly ing  on  i t ' s  d o r s a l  s u r f a c e  4 m 
from t h e  h igh  t i d e  mark. Carcass  t h r e e  q u a r t e r s  b u r i e d  i n  t h e  sand. 

Externa l  d e s c r i p t i o n :  S e a l ' s  pelage had s l i p p e d .  No e x t e r n a l  marks 
o r  wounds v i s i b l e .  

Me a s  u r  ement s : 

Standard l eng th  ( d o r s a l  s i d e  up) ........................... 213.0 cm 

I n t e r n a l :  Organs no longer  d i s t i n g u i s h a b l e ,  no s ign  of pregnancy 
revealed.  

Samples c o l l e c t e d :  Organ and p a r a s i t i c  samples were n o t  taken  due t o  
t h e  advanced s t a t e  of d e t e r i o r a t i o n  of t h e  c a r c a s s .  

S k e l e t a l :  s k u l l  
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Appendix A.--Cont inued. 

F i e l d  No.: 02MSLI83 -- 
Date/time of dea th :  20 May between 1030 and 

1330 
Date of necropsy: 20 May 
PI 

Sex: Male 
&: Pup, 7 daya  o l d  
- 

I d e n t i f i c a t i o n  No. : 068 

I. Circumstances of dea th :  Pup was observed a t  1027; s epa ra t ed  from i t s  
mother by 20 m. I t ' s  body was convulsed by spasms. The pup was dead 
by 1330 and i t ' s  mother had l e f t  t h e  v i c i n i t y .  The pup was never  
observed nurs ing  and appeared weak p r i o r  t o  dea th .  

11. Externa l  d e s c r i p t i o n :  No e x t e r n a l  marks o r  wounds. F ly  l a r v a e  i n  
mouth. Feca l  ma t t e r  on hind f l i p p e r s .  Eyes clouded and gums mot t l ed  
pink i n  c o l o r ,  

Me as ur  ement s : 

1. Standard l eng th  ( d o r s a l  s i d e  up) .  ..................... 97.0 cm 
2. 
3. Ax i l l a ry  girth........................ ................. 34.8 cm 

Curv i l inea r  length . .  ................................. 101.5 cm 

111. 

I V  . 

V. 

I n t e r n a l :  Stanach con ta ins  wh i t e  f r o t h .  Yellowish f l u i d  i n  small 
i n t e s t i n e .  No c o n t e n t s  i n  l a r g e  i n t e s t i n e  o r  colon. 

Samples c o l l e c t e d :  No e c t o p a r a s i t e s  o r  e n d o p a r a s i t e s  found. 

Hear t  Pancreas Adrenal 8 Blood plasma 
Lung Spleen Lymph nodes S k e l e t a l :  s k u l l  
L iver  Kidney I n t e s t i n a l  c o n t e n t s  

Pathology r e p o r t :  

- Hear t :  No inflammation. Very  prominent conduct ion system (due t o  
hypertrophy conduct i on  c e l  I s ?  1. 

- Gall b ladder :  No inflammation 

Lvmph nodes: Prominent s i n u s e s ,  few stromal c e l l s .  

Spleen: Act ive hemopoesis 

Liver :  Severely congested l i v e r  

Lungs: Marked d i s t e n s i o n  of s e p t a l  c a p i l l a r i e s .  No a l v e o l a r  
f i l l i n g ,  bu t  cons ide rab le  a ta lectasis .  

Adrenal: P e r s i s t e n t  f e t a l  zone. 

Comment: 
f a i l u r e ,  as man i fe s t  by severe pulmonary and h e p a t i c  congest ion.  
There i s  conspicuous swe l l ing  of t h e  c a r d i a c  conduct ion c e l l s .  

The immediate cause of dea th  would appear  t o  be h e a r t  
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