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ABSTRACT 

Data on t h e  monk seal. Monachus schauinslandi .  were c o l l e c t e d  a t  Kure 
A t o l l  from 30 January t o  23 October 1985. All pups were double- f l ipper  
tagged a f t e r  weaning; t h e  weaned females were maintained i n  an  ocean-beach 
enc losure  u n t i l  mid-September. The mean count from a to l l -wide  censuses  of 
monk seals  w a s  24.5 .  excluding pups of t h e  year.  and two tagged t u r t l e s .  
Chelonia mydas. were r e s i g h t e d  du r ing  t h e  1985 f i e l d  season. Pelage 
bleaching a ided  i n  t h e  i d e n t i f i c a t i o n  of seals from which a minimum popula- 
t i o n  estimate of 68 seals was der ived:  55% a d u l t s  and 45% nonadul ts .  Of 
the  a d u l t  populat ion,  40% were males and 15% females. a 2 . 6 : l  r a t i o .  Five 
pups, two males and t h r e e  females. were born f r m  e a r l y  February t o  mid-July. 
A l l  were born a t  t h e  southwest s i d e  of Green I s l a n d  and surv ived  t o  t h e  end 
of t he  f i e l d  season. ' h o  deaths  and e i g h t  i n j u r i e s  were observed. The 
i n j u r i e s  u sua l ly  involved t h e  cook iecu t t e r  shark. I s i s t i u s  b r a s i l i e n s i s .  
Three i n c i d e n t s  of entanglement were observed. Two were of seal pups. one 
male and one female. en tangled  i n  f i s h i n g  l i n e .  and t h e  t h i r d  was a t u r t l e  
entangled i n  t r a w l  net. From 12  June t o  22 October. 771 samples of f i s h i n g  
d e b r i s  t h a t  could pose a t h r e a t  of entanglement t o  w i l d l i f e  were col lec ted .  

I 
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INTRODUCTION 

Kure A t o l l  ( l a t .  28O25'N. long. 178OlO'W), a t  t h e  northwestern end of 
t he  Hawaiian Archipelago, i s  one of e i g h t  breeding, pupping, and haul-out 
s i tes  used by the  Hawaiian monk seal ,  Monachus schauinslandi .  It a l s o  i s  
used f o r  terrestrial basking by t h e  Hawaiian green t u r t l e ,  Chelonia mydas, 
which r egu la r ly  feeds  i n  t h e  a t o l l  waters. Kure A t o l l  c o n s i s t s  of one 
permanent vege ta t ed  i s l and ,  Green Is land ,  and two weather-dependent sand 
islets,  Shark and Sand Is lands.  For more d e s c r i p t i v e  informat ion  about 
t h e  a t o l l ,  see Woodward (1972). The U.S. Coast Guard (USCG) o p e r a t e s  a 
l o r a n  s t a t i o n  on Green Is land,  and t h e  i s l a n d s  are  a H a w a i i  S t a t e  s eab i rd  
sanctuary.  

Counts s i n c e  1958 i n d i c a t e  tha t  the  Hawaiian monk seal popula t ion  i s  
dec l in ing  a t  Kure Ato l l  and throughout t h e  Northwestern Hawaiian I s l a n d s  
(NWHI) (Johnson e t  al .  1982). H i s t o r i c a l  information on seals a t  Kure 
A t o l l  p r i o r  t o  1957 i s  e s s e n t i a l l y  l i m i t e d  t o  s c a t t e r e d  accounts  of 
shipwreck v i c t i m s  and t h e  s c i e n t i f i c  expedi t ions  of t h e  1 9 t h  and 20th 
c e n t u r i e s  (Woodward 1972). I n  1957 and 1958, Kenyon and Rice (1959) 
surveyed Kure Ato l l .  This was fol lowed by o ther  monk seal beach surveys: 
t he  Smithsonian I n s t i t u t i o n  from 1963 t o  1969 (Wirtz 1 6 8  W odward 19721, 
Johnson e t  al. (1982) from 1977 t o  1978, Kenyon (1979, 1980 i n  1979-80, 
and Gi lmar t in  e t  a l .  (1986) i n  1981. A cap t ive  maintenance program f o r  
female monk seal pups, i n i t i a t e d  i n  1981, has been conducted annual ly  i n  an 
e f f o r t  t o  curb t h e  high m o r t a l i t y  rate of weaned female pups (Gilmart in  e t  
al. 1986). 

9 ; s  

Monk seal r e sea rch  was conducted a t  Kure A t o l l  i n  1985 by t h e  South- 
w e s t  F i s h e r i e s  Center Honolulu Laboratory,  Nat ional  Marine F i s h e r i e s  
Serv ice  (NMFS), NOAA. The main o b j e c t i v e s  were t o  determine monk seal 
populat ion s i z e  and canpos i t ion  through pelage marking and censusing 
techniques,  t a g  weaned pups, c o l l e c t  weaned female pups f o r  temporary 
cap t ive  maintenance, and quan t i fy  and sample d e b r i s  capable  of en tang l ing  
seals or  t u r t l e s .  The results of this  research  are presented  here.  

WBlIIODS 

Census d a t a  w e r e  c o l l e c t e d  a t  Kure Ato l l  by a s i n g l e  person, two-person 
tandem, o r  two-person s p l i t  team from 30 January t o  22 October 1985. The 

Kenyon, K. W. 1979. Hawaiian monk seal observa t ions  a t  Kure Atoll 1 

10-22 May 1979. Unpubl. rep. f o r  U.S. Fish and W i l d l i f e  Service,  Seattle, 
WA 98125. 54 p. 

2Kenyon, K. W. 
17 June-3 July 1980. Unpubl. rep. f o r  U.S. Fish and W i l d l i f e  Service,  
S e a t t l e ,  WA 98125, 35 p. 

1980. Hawaiian monk seal observa t ions  a t  Kure Ato l l  
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two-person tandem censuses  were occas iona l ly  conducted t o  ensure  consis tency 
i n  seal s i z e  c l a s s i f i c a t i o n ,  e s p e c i a l l y  i f  one observer  was new t o  t h e  a t o l l  
o r  census process. Usually, only two observers  were p resen t  on t h e  a t o l l  a t  
any t i m e  (Appendix A). A t o t a l  of seven NMFS observers  recorded census data. 

The beaches of a l l  i s l a n d s  a t  Kure A t o l l  were d iv ided  i n t o  s e c t o r s  
(Fig. 1) f o r  t h e  purpose of record ing  seal  loca t ion ,  Green I s l a n d  cons i s t ed  
of s e c t o r s  1-8 and s e c t o r  13, which w a s  t h e  ocean-beach enc losure  f o r  female 
pups, who were noted  but excluded from census t o t a l s .  Shark and Sand I s l ands  
were each c l a s s i f i e d  as a s i n g l e  s e c t o r ,  s e c t o r s  9 and 10, r e spec t ive ly .  
Sector  11 i s  a r e e f  known l o c a l l y  as S ta rk  reef, and s e c t o r  12 is any area 
no t  included i n  t h e  o the r  s ec to r s .  Sec tors  were unequal i n  s h o r e l i n e  dis-  
tance,  umregetated beach area, beach s lope,  and nearshore  h a b i t a t ,  Sectors  
on Green I s l a n d  are  marked by permanent f ea tu res ,  e i t h e r  n a t u r a l  o r  manmade, 
and s e c t o r  d i v i s i o n s  are c o n s i s t e n t  from yea r  t o  year.  Each beach was 
divided i n t o  ca t egor i e s :  w e t  sand, dry sand, and permanent beach above the  
crest. The loca t ion ,  by s e c t o r  and beach category,  of each seal censused 
was noted. Not a l l  s e c t o r s  and c a t e g o r i e s  were always present ,  e s p e c i a l l y  
on t h e  islets where ocean cond i t ions  could result  i n  major sand s h i f t s ,  
sometimes causing t h e  islets t o  disappear .  
seals were present ,  it w a s  i n d i c a t e d  as such i n  t h e  data. 

I f  t h a t  was t h e  case o r  i f  no 

Green I s l a n d  was censused on a regular ,  a l t e r n a t e  day bas i s ,  except  on 
f i v e  occasions when d u t i e s  r e l a t e d  t o  pup maintenance deemed i t  necessary t o  
advance t h e  schedule  by 1 d. Because monk seals usua l ly  haul  o u t  i n  g r e a t e r  
nunbers i n  t h e  a f te rnoon (Kenyon and R i c e  1959). censusea began between 1143 
and 1335 ( H a w a i i  s tandard  t i m e )  from 30 January u n t i l  22 March, and then a t  
approximately 1300 from 23 March through 22  October. Green I s l a n d  was 
always censused f i r s t ,  and i f  weather  and boat  cond i t ions  allowed, Shark and 
Sand I s l a n d s  were censused i n  t h a t  order.  
censuses on Green I s l a n d  always began a t  t h e  j u n c t i o n  of s e c t o r s  1 end 8; 
however, t h e  d i r e c t i o n  taken var ied .  A s p l i t  team composed of two people 
went i n  oppos i te  d i r e c t i o n s  a t  t h i s  j u n c t i o n  and usua l ly  m e t  a t  t h e  j u n c t i o n  
of s e c t o r s  3 and 4. The t i m e  r equ i r ed  f o r  a s i n g l e  census v a r i e d  w i t h  
weather, nuuber of seals, and number of observers ,  a l l  of which were noted. 
A s tandard  census form (Alcorn and Buelna i n  prep.3) w a s  employed, and 
genera l  census procedures  are d e t a i l e d  by Stone (1984). 

Single-person o r  two-person tandem 

Seals  were sexed i f  t h e  ventrum w a s  v i s i b l e ;  c l a s s i f i e d  by s ize;  and 
i d e n t i f i e d ,  i f  poss ib l e ,  by scars, tags ,  o r  bleach marks ( see  Stone (1984) 
f o r  d e t a i l e d  methodology). 
s i f i e d  as such. me molt  s t a t u s  of each seal  w a s  recorded as percentage 
(1-100%) of t o t a l  body area molted. I f  t h e  seal ' s  body p o s i t i o n  prevented 
t h e  determinat ion of  molt  s t a t u s ,  i t  was noted on t h e  census form. The only 
behavior and a s s o c i a t i o n s  recorded were those occur r ing  as t h e  observer  

Weaned pups i d e n t i f i e d  by t a g s  were always clas-  

3 ~ c 0 r n ,  D. J., and E. L Buelna. The Hawaiian monk seal  on Laysan 
Is land ,  1983, I n  prep. Southwest F i s h e r i e s  Center Honolulu Laboratory,  
Nat ional  Marine F i s h e r i e s  Service,  N O M ,  2570 Dole S t r e e t ,  Honolulu, H I  
96 822-23 96. 
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SECTOR 2 

' SECTOR 5 0 .I 2 3 .4 .5 km 

Figure 1.--Map of Kure Atoll, showing the monk seal  enclosure, 
sector division, off limits area, and 1985 pupping sites. 
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passed by the  animal, because l eng thy  observa t ions  would prolong t h e  census 
and poss ib ly  allow f o r  a miscount due t o  seal movement. 
r e l a t e d  t o  t h e  observer  a l s o  were recorded, as were a s s o c i a t i o n s  between 
seals and d e b r i s  capable  of entanglement. 

Any d i s tu rbances  

Inc iden ta l  observa t ions  of green  t u r t l e s  a l s o  were noted: t u r t l e  s igh t -  
ings,  a s s o c i a t i o n s  wi th  seals o r  debr i s ,  and, i f  p re sen t ,  t a g  numbers. 

Marking ind iv idua l ,  nontagged, nonnursing s e a l s  was accomplished by 
us ing  a commercial h a i r  l i g h t e n e r ,  as descr ibed  by Stone (1984) and Johanos 
e t  al. (1987). Marking w a s  repea ted  a f t e r  a seal molted; a new postmolt  
bleach number was ass igned  i f  i n i t i a l  i d e n t i f i c a t i o n  w a s  uncer ta in .  
of molt ing sea ls  were kept,  as were a p p l i c a t i o n s  of premolt and postmolt  
numbers. 

Records 

Tagging 

A l l  Kure p u p  were tagged a f t e r  weaning; no o t h e r  s i z e  classes of seals 
Gray t ags  were used t o  i n d i c a t e  Kure A t o l l  as t h e  seal 's b i r t h  were tagged. 

site. On each tag,  a ,K, i n d i c a t i n g  t h e  seal w a s  born i n  1985, preceded 
a unique two-digit nunber. 
webbing between t h e  fou r th  and f i f t h  d i g i t s .  Los t  t a g s  were replaced.  
Fur ther  d e t a i l s  on tagging procedure and t a g  d e s c r i p t i o n  are i n  Gi lmar t in  e t  
al .  (1986). 

One t a g  was app l i ed  t o  each h ind  f l i p p e r  i n  the  

Captive Maintenance Program 

Newly weaned female pups, i n  a d d i t i o n  t o  t h e  tagging procedure,  were 
weighed and p laced  i n  an ocean-beach enc losure  (about  37 x 55 m) l oca t ed  on 
t h e  southwest s i d e  of Green I s l a n d  (Fig. 1). The ocean-beach enclosure.  
which w a s  cons t ruc ted  i n  1985, inc luded  sandy beach and cont inued i n t o  t h e  
ocean, surrounding a l a rge ,  n a t u r a l  co ra l  head. Details on cons t ruc t ion  of 
t h e  enc losure  can be found i n  Gi lmar t in  e t  al. (1986). Three y e a r l i n g  
female monk seals t r ans loca ted  from French F r i g a t e  Shoal6 a l s o  were placed 
i n  t h e  enc losure  and maintained from 21 June u n t i l  t h e i r  release on 26 and 
27 August ( d e t a i l s  of t h i s  work w i l l  be presented  elsewhere).  

To prepare  seals t o  forage independent ly  i n  t h e  wild,  l i v e  f i s h  and 
i n v e r t e b r a t e s  were added t o  t h e  enc losu re  a t  an  average of 3.7 kg/d. 
i ng  w a s  i n i t i a t e d  i n  a new pup by in t roducing  s tunned fish u n t i l  t h e  pup w a s  
feed ing  on i t s  own. 
65 x 65 x 90 ad, which w e r e  ba i ted ,  placed a t  v a r i o u s  sites nea r  Green 
Is land ,  and moved as necessary t o  o b t a i n  m a x i m u m  y i e ld .  Fish c a t c h  w a s  
weighed on a small sp r ing  scale. 
similar t o  t h a t  i n  Gi lmar t in  e t  al .  (1986). F ish  were not  added 10-16 July. 
bu t  nunerous f i s h  were a v a i l a b l e  t o  t h e  seals i n  t h e  enclosure.  

Feed- 

All f ish w e r e  caught i n  w i r e  mesh f i s h  t r a p s  (about 

Species composition of t h e  ca t ch  w a s  
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Collection of Spechens and Debris 

Samples c o l l e c t e d  i n  1985 f o r  l abora to ry  ana lyses  included scats. 
spews. necropsy samples. and d e b r i s  capable  of en tangl ing  seals o r  t u r t l e s .  
Smal l  samples of f r e s h  scats were c o l l e c t e d  and p laced  i n  10% formal in  or 
100% a lcohol  f o r  f u t u r e  p a r a s i t i c  oocyte  ana lys i s .  Spews were c o l l e c t e d  and 
frozen. For each sample. t h e  c o l l e c t i o n  date. l o c a t i o n  on t h e  i s l and .  and. 
i f  knuwn. t h e  s i z e  c l a s s  and sex  of t h e  seal were recorded. R e s u l t s  of s c a t  
and spew ana lyses  w i l l  be presented  elsewhere. Data c o l l e c t e d  on each dead 
seal recovered inc luded  photographs. measurements of l eng th  (from nose t o  
t i p  of t a i l )  and a x i l l a r y  g i r th .  and da te  l a s t  seen  a l ive .  Small samples 
of each major organ were c o l l e c t e d  and preserved i n  10% formalin f o r  patho- 
l o g i c a l  ana lys i s .  Skul l s  were f l e n s e d  and dried.  Age e s t ima t ions  were made 
by using l o n g i t u d i n a l  s e c t i o n s  of t h e  upper canines.  fol lowing t h e  methods 
developed by Kenyon and Fiscus  (1963) ; add i t iona l ly .  t h e  s e c t i o n s  were 
etched. fo l lowing  t h e  methods developed by Pierce and Kajimura (1980). 
Debris capable  of en tangl ing  s e a l s  o r  t u r t l e s  was c o l l e c t e d  from t h e  
beaches. r ee f s ,  and lagoon from June through October 1985. Data recorded 
f o r  each piece of d e b r i s  included t h e  s e c t o r  and d a t e  found. t h e  d e b r i s  type 
(e.&. net.  rope. o r  l i n e ) .  material  type (e.g.. n a t u r a l  f i be r s .  Synthet ic .  
o r  monofilament), t o t a l  l e n g t h  and width. and s t r e t c h  mesh of webbing. A 
sample w a s  r e t a i n e d  f o r  l a b o r a t o r y  ana lys i s .  and t h e  remaining d e b r i s  w a s  
burned so as n o t  t o  pose a f u r t h e r  t h r e a t  of entanglement. 

RESULTS AND DISCUSSION 

Census D a t a  

Eighty-one whole a t o l l  censuses  were conducted on Kure A t o l l  from 
5 February t o  22 October 1985 (Appendix B). 
Appendixes C-E. 
outboard engine precluded censusing t h e  ou te r  i s l ands .  Excluding PUPS. the  
t o t a l  counts  averaged 24.5 seals f o r  the  whole a t o l l  censuses. 
haul-out i s l a n d  f o r  t he  seals was Green I s l a n d  r e g a r d l e s s  of weather  
condi t ions,  
high n a b e r s  of seals hauled out  on s e c t o r  6 of Green Is land.  

Counts per  i s l a n d  are i n  
Sometimes hazardous weather cond i t ions  o r  an inope rab le  

The major 

I n  October. rough seas washed t h e  i s le t s  away and unusual ly  

The l a r g e s t  islet .  Sand I s l a n d  ( s e c t o r  10). was a l s o  t h e  most used 
sec tor .  followed by North Point  ( s e c t o r  2) on Green I s l a n d  (Appendix F). 
Both areas are des igna ted  as o f f  l i m i t s  t o  t h e  USCG; however. a weekly seal 
census of Green I s l a n d  w a s  conducted by one o r  two US= personnel  during 
1985. Attempts w e r e  made t o  perform t h e  USCG and NMFS censuses  simulta- 
neously t o  l i m i t  use  of North Point.  The seals' u se  of Sand I s l a n d  
increased  i n  September. t h e  peak of male molting. During molt. t h e  seals 
are more a ler t  than  usual  and. thus,  more v u l n e r a b l e  t o  human d is turbance ,  
By h a d i n g  out  on Sand Is land ,  which i s  o f f  limits t o  USCG personnel.  t h e  
seals can avoid h igh  levels of human disturbance. 
1985 pups were w i t h i n  s e c t o r s  5. 6 ,  and 7 (Fig. 1). 

B i r t h  si tes f o r  a l l  
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Popula t ion  Es t imate  

Aminimum popula t ion  s i z e  was estimated by adding t h e  nunber of tagged 
seals (27) . the  number of seals bleached a f t e r  mo l t ing  and r e s i g h t e d  (30). 
and the  number of e a s i l y  i d e n t i f i e d .  unbleached seals (11). The t o t a l  i s  
68 seals; the  composition of which i s  as follows: a d u l t  males. 27; a d u l t  
females. 10; subadul t  males. 11; subadul t  females. 10; jweni le  males. 3: 
j u v e n i l e  females. 2; weaned males. 2;  and weaned females. 3. The popula- 
t i o n  estimate w a s  based on the  p o s i t i v e  i d e n t i f i c a t i o n  of i nd iv idua l  seals; 
therefore ,  animals no t  e a s i l y  i d e n t i f i e d  by scars. tags.  o r  b leach  marks 
were not  included i n  the  estimate. The es t imated  number for t h e  immature 
size classes i s  accura t e  because those  seals were a l l  tagged and p o s i t i v e l y  
i d e n t i f i e d ;  however, t h e r e  may have been one or two more a d u l t  females  and 
a few more a d u l t  males than  t h e  minimum numbers s t a t e d  above. Close 
approach usua l ly  r e s u l t e d  i n  the  p o s i t i v e  i d e n t i f i c a t i o n  of most seals. 
However. a more p r e c i s e  estimate would have been p o s s i b l e  i f  t he  b leaching  
had begun ear l ie r  i n  the  season. a l lowing more t i m e  f o r  i nd iv idua l  
i d e n t i f i c a t i o n .  e s p e c i a l l y  of seals  t h a t  hau l  out  in f requent ly .  

Tag Resight ings  

Resight ings of Kure pups born and tagged s i n c e  1981 are i n d i c a t e d  i n  
Table 1. Of the  13 females born and tagged a t  Kure A t o l l  s ince  1981 and 
included i n  the  c a p t i v e  maintenance program, 12 were s t i l l  alive a t  Kure 
Atoll i n  1985. Although males have not  been inc luded  i n  t h e  c a p t i v e  mainte- 
nance program. 12 of the  15 males born a t  Kure A t o l l  s i n c e  1981 were s t i l l  
a l ive i n  1985. and 11 were s t i l l  a t  the  a t o l l .  One male ( I D  No. K026), born 

Table 1.--Annual r e s i g h t i n g s  of Hawaiian monk seal pups born. tagged. 
and r e s igh ted  a t  Kure Ato l l .  1981-85 (M = male: F = female). 

Pups tagged (No.) 
Year 

tagged M F 

Res ight ings  (No. ) by yea r  

1982 1983 1984 1985 

M F  M F  M F  M F  
- - - 

1981 
1982 
1983 
1984 
1985 

4 5 
1 3 
4 0 
4 2 
2 3 

4 4  4 4  3a 4 3a 4 
0 3  0 3  0 3  

3 0  3 0  
3 2  
2 3  

aOne of the male seals born a t  Kure A t o l l  i n  1981 w a s  s igh ted  a t  Pearl  
and Hemes Reef t h i s  year.  
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a t  Kure A t o l l  i n  1981. moved from the a t o l l  nd was s i g h t e d  a t  Pearl  and 
Hermes Reef i n  1984 (R. Morrow pers .  commun.'). 

W o  tagged green t u r t l e s  were r e s igh ted  dur ing  t h e  1985 season. One, 
an a d u l t  female ( t a g  No. 6285. 6286, 6287). w a s  found basking on Sand I s l and  
on 28 July.  Tag records  i n d i c a t e  t h a t  she w a s  tagged i n  1972 a t  L i s i a n s k i  
I s l and  where she  had nes t ed  l a y i n g  99 eggs. 
record of a t u r t l e  f r a n  any o the r  NWHI r e s igh ted  a t  Kure Atoll .  

This r e s i g h t i n g  i s  t h e  f i r s t  

The second r e s i g h t e d  t u r t l e  ( t a g  No. 2988. 2989. 2990) w a s  a j u v e n i l e  
captured by d i p  n e t  on 6 August near  t h e  shore  of the nor thern  p a r t  of Green 
Island. More than  6 y r  earlier,  on 30 January 1979. i t  had been tagged i n  
the  same general  v i c i n i t y ,  whe e i t  was found s l e e p i n g  on t h e  bottom a t  
n igh t  (G. Balazs  pers. commun.'). 

Pup Production and Survival 

Five pups were born a t  Kure A t o l l  from 3 February t o  18 J u l y  (Table 21, 
a l l  a t  t h e  southwest end of Green I s l a n d  (Fig. 1). The l a c t a t i o n  per iod 
ranged from 33 t o  41 d and averaged 37 d (Table 2 ) .  Weaning was n o t  
observed. but  d a i l y  observa t ions  of mother-pup p a i r s  allowed an e r r o r  of 
less than 24 h i n  weaning da te s  recorded. No pups died. and a l l  pups were 
r e s igh ted  throughout the  1985 season. Tho of t he  weaned pups. however. one 
male and one female. were found en tangled  w i t h  f i s h i n g  l i n e s  ( see  s e c t i o n  on 
entanglement]. Compared t o  20-25 y r  ago. pup product ion  a t  Kure A t o l l  i s  
very  l o w  (Kenyon and Rice 1959; Wirtz 19681, probably t h e  result of o lde r  
a d u l t  females dying wi th  l i t t l e  or no recru i tment  ( foo tno te  2); however. pup 
survival has  now increased,  p a r t l y  because of t he  pup cap t ive  maintenance 
program. 
i n i t i a t i o n  of t h i s  program i n  1981. 

Only one female born a t  Kure has  died o r  disappeared s i n c e  

Following t h e  cons t ruc t ion  of the  U S E  s t a t i o n  i n  1960. Green I s l a n d  
became less  u t i l i z e d  a s  t h e  major pupping area on t h e  a t o l l .  most l i k e l y  
because of cons tan t  human d is turbance  (Kenyon 1972). Ins t ead  of Green 
Is land.  most monk seals pupped on t h e  less  s t a b l e  sand islets. Kenyon 
( footnote  1) suggested t h a t ,  i f  t h e  Kure popula t ion  i s  t o  survive.  i t  i s  
probably necessary t h a t  Green I s l a n d  aga in  become t h e  primary pupping s i te .  
It  i s  encouraging tha t .  s i n c e  1982. a l l  pups except  one have been born on 
Green I s l a n d  (Table  3). Sane r e s t r i c t i o n s  on USOG personnel  beach activi-  
ties a t  Kure A t o l l  s ince  t h e  l a t e  1970's may have r e s u l t e d  i n  reduced 
disturbance. 

4R. Morrow. Southwest F i s h e r i e s  Center Honolulu Laboratory. Nat ional  
Marine F i s h e r i e s  Service,  NO& 2570 Dole S t r ee t .  Honolulu. H I  96822-2396, 
pers.  commun. November 1985. 

5G. Balazs,  Southwest F i s h e r i e s  Center Honolulu Laboratory.  Nat ional  
b r i n e  F i s h e r i e s  Service,  N O M ,  2570 Dole St ree t .  Honolulu. H I  96822-2396, 
pers. commun. November 1985. 
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Table 3.--Number and l o c a t i o n  of Hawaiian monk seals born at 
Kure Atol l .  1976-85. 

No. pups born by i s l a n d  
Total  No. 

Year of pups born Green I s l a n d  Sand I s l and  Reference 

1976 
1977 
197 8 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

9 
10 
10 

10 
5 
4e 
6 
5 

4 
4 
4 
3 

6 
5 
3 
5 
5 

-- 

5 
6 
6 
7 

4 
0 
0 
1 
0 

-- 

Johnson e t  a l .  198Za 
Johnson e t  al. 1982a 
Johnson e t  al. 1982a 
Johnson e t  al. 1982a 
Kenyon 1980' 
Gilmart in  e t  al. 1986 
Bowlby e t  al .  i n  prep. 
Bcwlby e t  al. i n  p r e p  
Watson pers. commun. 
This study 

d 
d 

aJohnson. A. M.. M. Rauzon, J. Ruehle. and K. Kenyon. 1980. Hawaiian 
monk seals: Kure Ato l l  s tudies .  1976-79. Unpubl. rep. f o r  U.S. Fish and 
Wi ld l i f e  Service. Anchorage, AK 99501, 13 pa 

bMinimurn. no t  total. number of pups born. Locat ion of b i r t h s  i s  
unkn awn. 

'Kenyon. K. W. 
17 June-3 Ju ly  1980. Unpubl. rep. f o r  U.S.  Fish and Wi ld l i f e  Service,  
Seattle. WA 98125. 35 p. 

dC. E. Bcwlby. P. D. Scoggins, R T. Watson. and M. L. Reddy. 

1980. Hawaiian monk s e a l  observat ions a t  Kure Ato l l  

Hawaiian monk seal, Monachus schauinslandi ,  a t  Kure Atoll. 1982 and 1983. 
I n  prep. Southwest F i s h e r i e s  Center Honolulu Laboratory. National Marine 
F i she r i e s  Service,  NOAA. 2570 Dole St ree t .  Honolulu. H I  96822-2396. 

%ast pup born a f t e r  NMFS personnel l e f t  t h e  a t o l l ;  l o c a t i o n  of b i r t h  

fR Watson. 

i s  unkncwn. 

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, 2570 Dole Street .  Honolulu. H I  96822-2396. 
pers. commun. November 1985. 
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Captive Pup Maintenance 

All weaned female pups were success fu l ly  captured  and placed i n  t h e  
fenced enc losure  on t h e  southwest s i d e  of Green I s l a n d  f o r  cap t ive  mainte- 
nance. Data c o l l e c t e d  a t  the  time of capture  are i n  Table 2. See Appendix G 
for an i t i n e r a r y  of t h e  c a p t i v e  maintenance work a t  Kure Ato l l  i n  1985. 

Because f i s h  were t r anspor t ed  f r a n  c o l l e c t i o n  si tes around t h e  lagoon 
t o  t h e  enc losure  i n  a Boston Whaler, the seals soon l ea rned  t o  a s s o c i a t e  t he  
sound of t he  engine wi th  t h e i r  d a i l y  f i sh .  Such an a s s o c i a t i o n  could be 
de t r imenta l  t o  t h e  seals i n  the  wild.  To t r y  t o  discourage t h i s  assoc ia-  
t ion ,  no f i s h  were added t o  t h e  enc losu re  between 10 and 16 Ju ly ,  and NMFS 
and USOG personnel avoided t h e  enc losu re  area. 
The y e a r l i n g s  f rm  French F r i g a t e  Shoals sometimes approached t h e  boat  i n  
the  lagoon when they heard t h e  engine,  w e n  a f t e r  t h e i r  release. Female 
pups from previous y e a r s  a l s o  approached t h e  boa t  a t  v a r i o u s  times during 
1985. Methods t o  avoid  development of t h i s  a s s o c i a t i o n  should be explored 
i n  f u t u r e  years.  One a l t e r n a t i v e  i s  t o  b u i l d  a s m a l l  ad jo in ing  ho ld ing  pen 
i n  which t h e  l i v e  reef  f i s h  can be re ta ined .  
t r a n s f e r  f i s h  t o  t h e  seal enc losu re  when the  pups are a s l e e p  on t h e  beach. 

This e f f o r t  f a i l e d ,  however. 

Dip n e t s  could then be used t o  

W o  of the  Kure pups were a l r e a d y  feeding r e g u l a r l y  a t  t he  t i m e  t he  
y e a r l i n g s  f ran French F r i g a t e  Shoals  were in t roduced  t o  t he  enclosure.  Within 
a few weeks, observa t ions  revea led  t h a t  t h e  pups' f i s h  were being s t o l e n  by 
t he  year l ings .  One of t h e  Kure pups ( I D  No. K515) began t o  v i s i b l y  lose 
weight, and avoided t h e  o t h e r s  w h i l e  f i s h  were be ing  introduced i n t o  t h e  pen. 
A t  t h i s  t i m e ,  i t  was decided t o  r e l e a s e  the  yea r l ings .  On 26 August and 
a g a i n  on 27 August, a h o l e  w a s  c u t  i n  t h e  fenc ing  on t h e  beach where the  
y e a r l i n g s  normally hauled out, and t h e  area was monitored t o  prevent  t h e  
Kure pups f rm escaping. Within 2 h, t he  y e a r l i n g  seals even tua l ly  found 
t h e i r  way out of t he  enclosure.  Within a day of t h e  release, the  pups 
remaining i n  the  enc losure  began e a t i n g  more aggress ive ly .  

On t h e  n i g h t  of 19 September, 3 d before  t h e  planned release of t h e  
three Kure-born seal pups i n  the  enclosure,  a storm and r e s u l t a n t  rough 
water weakened t h e  enclosure.  On t h e  morning of 20 September, t h e  bottom 
of t he  f enc ing  on t h e  oceanside of the  enc losure  had begun t o  break away 
fram the  poles. and one pup ( I D  No. K515) had escaped, presunably by swim- 
ming under the  fence. For t he  s a f e t y  of t h e  animals ,  immediate disassembly 
of t he  enc losure  was begun: dur ing  t h i s  t i m e ,  a second pup (ID No. K516) 
w a s  seen going under t h e  fence. An opening was c u t  t o  release t h e  
las t  pup ( I D  No. K517). The e n t i r e  oceanside of t h e  enc losure  w a s  then  
disassembled t o  prevent  any p o s s i b l e  i n j u r y  or entrapment of seals. 
remainder of the  pen w a s  dismantled a f t e r  t h e  storm passed. All three pups 
and t h r e e  y e a r l i n g s  were r e s i g h t e d  through the  end of the  1985 season. 

The 

Deaths and Injuries 

Necropsies were performed on two seals t h a t  d ied  and were r e c w e r e d  dur- 
i n g  the  f i e l d  season (Table 4; Appendix HI. 
presumably died (Table 5 ) ;  t h e  d e t a i l s  of t h a t  i n c i d e n t  can be found below. 

A t h i r d  seal disappeared and 
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Table &--Hawaiian monk seal deaths a t  Kure Ato l l ,  1985. 

Necropsy 
NO. I D  Date Sizea Sex b Cause of dea th  

01MSK85 Not determined 2/23 A M Unknown-see Appendix H 
0 2MSR85 2 45 4/ 8 J M Unknawn--see Appendix H 

'A = adu l t ;  J = juvenile.  

b~ = male. 

Table 5.--Hawaiian monk s e a l  i n j u r i e s  a t  Kure Ato l l ,  1985. 

Probable cause' Date Sizea Sex b I D  No. Descr ip t ion  of i n j u r y  

1/31 

2/ 13 

21 27 

5 /  20 

6 /  8 

9/16 

9/21 

1 o/ 20 

A M 

I! M 

A U 

A F 

A M 

S F 

A M 

A F 

? 

IC1 80 

1 

? 

? 

K134 

KO59 

? 

Round d o r s a l  wound 

Round c h e s t  wound 

Two round dorsa l  wounds 

Ventral  round wound above 
r i g h t  f r o n t  f l i p p e r  

Seal was extremely 
emaciated. One l a r g e  
do r sa l  wound, ca. 25 cm 
long and 7.5 cm deep, and 
seve ra l  smaller a r e a s  of 
t o rn  d o r s a l  f l e s h  

' d  

Round d o r e a l  wound 

l t jo  round wounds. l e f t  
shoul de r 

Large round wound, r i g h t  
shoul de r 

I s i s t i u s  b r a s i l i e n s i s  

- I. b r a s i l i e n s i s  

- I. b r a s i l i e n s i s  

- I. b r a s i l i e n e i s  

Adult male i n f l i c t e d  

I. b r a s i l i e n s i s  

I. b r a s i l i e n s i s  

- 

- 

- I. b r a s i l i e n s i s  

'A = adu l t ;  S = subadult. 

bF = female, M = male, and U = sex unknown. 

' I s i s t i u s  b r a s i l i e n s i s  is a l s o  c a l l e d  t h e  cookiecut te r  shark  because 
of i t e  propensity of l eav ing  a mark s i m i l a r  t o  a b i s c u i t  cu t t e r .  
r e a u l t a n t  wound may be up t o  5.0 cm or more i n  depth (Fig. 2). 

The 

dDiseppeered , pr  eeume d de ad. 



1 2  

Most i n j u r i e s  observed i n  1985 were probably i n f l i c t e d  by I s i s t i u s  
b r a s i l i e n s i s ,  t he  cook iecu t t e r  sha rk  (Table 5) .  whose b i t e  leaves circular 
wounds on the  seal (Fig. 2; Jones  1971). Only one i n j u r y  no t  i nvo lv ing  
t h i s  shark  was noted. 

On 7 June a t  approximately 1600, two a d u l t  seals were found i n  a 
shallow reef  area i n  the  lagoon. One seal was seve re ly  emaciated, t h e  
o ther  (a male) l a y  nearby. 
f u l  a t tempt  t o  determine the  sex of the  emaciated seal. The emaciated seal 
had severe d o r s a l  wounds, the  l a r g e s t  approximately 25 cm l ong  and 7.5 cm 
deep. The wounds appeared t o  have been i n f l i c t e d  by another  seal., r a t h e r  
than a shark. On 8 June, the s i te  was r e v i s i t e d  a t  1000. Both seals  were 
s t i l l  a t  the  s i te ,  and t h e  sex of the i n j u r e d  seal was determined t o  be a 
male. When the  s i te  was r e v i s i t e d  on 9 June, both seals had disappeared. 
The i n j u r e d  seal was never r e s igh ted  and presumably died. 

They were observed f o r  45 min i n  an  unsuccess- 

En tanglement 

Debris 

Fran 1 2  June t o  22 October, 771 samples of f i s h i n g  d e b r i s  t h a t  could 
pose a n  entanglement problem t o  monk seals and green  t u r t l e s  w e r e  c o l l e c t e d  
and sampled a t  Kure Atoll .  The webbing and n e t  samples were inc luded  wi th  
those from other  NWHI areas (French F r i g a t e  Shoals, Laysan I s l and ,  Lis ian-  
ski  I s land ,  and Pea r l  and Hemes Reef) f o r  the y e a r s  1982 through 1986, and 
where poesible ,  they w re c o l l e c t i v e l y  analyzed f o r  f i s h e r y  of or ig in .  
(Henderson a t  a l .  1987 1. Lines  and o the r  d e b r i s  are being c l a s s i f i e d :  
these  data w i l l  be presented  elsewhere. 

% 

Entanglement bees  

Three i n c i d e n t s  of entanglement i n  f i s h i n g  d e b r i s  were observed. %o 
involved weaned pups (Table 61, and one involved a n  a d u l t  green t u r t l e .  The 
two pups were entangled  i n  monofilament f i s h i n g  l i n e ,  similar t o  t h e  
q p e  used f o r  r e c r e a t i o n a l  f i s h i n g  a t  Kure Atoll .  Descr ip t ions  of t he  
t h r e e  cases follow. 

Case 1. A male pup ( I D  No. K513) weaned on 1 4  March 1985 w a s  found 
on 4 May on t h e  northwestern po in t  of Green I s l a n d  w i t h  an  81 c m  l eng th  of 
34  kg (75 l b )  test f i s h i n g  l ihe  (Pig. 3a)  t i g h t l y  wrapped around h i s  body, 
j u s t  under the  f o r e f l i p p e r s .  The pup w a s  r e s t r a i n e d  and the  l i n e  w a s  cut. 
There w e r e  no c u t s  due t o  t h e  l i n e ,  and t h e  pup appeared t o  be i n  good 

6Henderson, J. R., S. L. Austin,  and M. B. P i l l o s .  1987. Summary of 
webbing and n e t  fragments found on Northwestern Hawaiian I s l a n d s  beaches, 
1982-86. Southwest F i s h e r i e s  Center  Honolulu Laboratory.  N a t l .  Mar. Fish. 
S e n . ,  N O M ,  Honolulu, H I  96822-2396. Southwest Fish. Cent. Admin. Rep. 
H-87-11. 15 p. 
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Figure 2.--Seal with round chest  wound, which due t o  its depth and 
configuration, was probably i n f l i c t e d  by the cookiecutter shark o r  
I s i s t i u s  bras i l iene is .  
often on monk sea l s  throughout the Northwestern Hawaiian Ielands, 
and are used i n  the ident i f icat ion of individual seals. 

These wounds and the ir  B a r s  are found 
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Table 6.--Hawaiian monk seal entanglement i n  d e b r i s  by s e c t o r  
on Green Is land.  Kure Ato l l .  1985. 

-~ ~ 

Seal 
Sec- Locat ion 9 P e  of P a r t  of body 

Date t o r  of seal  Sizea Sexb I D  d e b r i s  en tangled  Mobili ty 

5/3 2 Land W M K513 Monofilament Around c h e s t  Mo 
1 ine  

F K517 Hook. leader .  Mouth an  h ind  MR $ 9/22 6 Water W 
and monof i l a -  f l i p p e r s  
ment 1 i n e  

&w = weaned pup. 

b~ = female; M = male. 

‘MO = mobile: MR = movement r e s t r i c t e d .  

dThe hook w a s  caught i n  the  seal’s mouth. w h i l e  t h e  monofilament under 
tens ion  w a s  wrapped around t h e  h ind  f l i p p e r s .  

heal th .  He had been s igh ted  2 d earlier without  t h e  l i n e ;  therefore .  h i s  
entanglement w a s  recent .  The day fol lowing the  entanglement,  he w a s  
res ighted .  and no e f f e c t s  due t o  t h e  inc iden t  w e r e  obvious. 

Case 2. A female pup ( I D  No. K517). who had been p a r t  of the  c a p t i v e  
maintenance program and had been r e l eased  on 20 September. was found on 
22 September on t h e  w e s t  p o i n t  of Green Is land.  w i t h  a f ishhook and a t tached  
23 kg (50 l b )  t es t  monofilament l i n e  i n  h e r  mouth (Fig. 3b). After t o o l s  
were obtained t o  c u t  t h e  hook. t h e  pup w a s  found i n  t h e  water w i t h  t h e  hook 
s t i l l  i n  h e r  mouth. the l i n e  wrapped around he r  rear f l i ppe r s .  and h e r  body 
f lopping  as she t r i e d  t o  swim. Two a d u l t  seals were as c l o s e  as  1 m: t h e i r  
sex w a s  undetermined. and no aggress ion  w a s  observed. The pup swam t o  
deeper water. and a t tempts  t o  c o r r a l  her  t o  shore w i t h  t h e  Boston Whaler 
were unsuccessful.  Within an hour. t he  pup came ashore ,  and t h e  hook. no 
longer  i n  her  mouth. w a s  hooked i n t o  her  chest. She was r e s t r a i n e d ,  and 
t h e  hook was cu t  out. The pup s u f f e r e d  no apparent  s e r i o u s  i n j u r y  and was 
r e s igh ted  throughout t h e  remainder of the season. 

Case 3. On 9 June 1985. a l a r g e  t u r t l e  found i n  a shallow reef  area a t  
Kure A t o l l  had trawl n e t  wrapped around i t s  neck and l e f t  f r o n t  f l i p p e r .  
and the  n e t  was f i rmly  caught i n  t h e  coral .  The t u r t l e  w a s  ee t imated  t o  be 
approximately 135 kg wi th  a 120 cm s t r a i g h t  l eng th  carapace. H e  w a s  l i f t e d  
i n t o  a Boston Whaler w i th  t h e  h e l p  of USCG personnel  i n  t h e  area. The n e t  
was cut. and the  t u r t l e  w a s  examined f o r  cuts .  photographed. and released.  
Except f o r  a few small cu ts .  t he  t u r t l e  appeared t o  be i n  good hea l th .  
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Figure 3a. --Fishing l i n e  f ram 
entanglement Case 1. 
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Figure 3b. --Fishing l i n e  from entanglement Case 2. 
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Appendix A,--Itinerary f o r  t h e  1985 Kure A t o l l  f ieldwork. 

Date Event 

1/29 

1/31 

3/11 

3/27 

4 / 1 2  

41 23 

7/19 

7 129 

8/ 2 

818 

a119 

a/ 21 

91 5 

916 

9/ 24 

10123 

M. L. Reddy, R. L. Westlake, S. L. Aus t in ,  and R.  G. Forsy th  
a r r i v e  a t  Kure A t o l l  v i a  U.S. Coast Guard C-130. Set up camp and 
begin  obse rva t ions  of monk s e a l s  and pup c a p t i v e  maintenance work 
under S t a t e  of Hawaii S c i e n t i f i c  C o l l e c t i n g  Permit (SCP) 85-28 and 
Marine Mammal P r o t e c t i o n  ActfEndangered Spec ies  Act Permit Nos. 
413 and 372. 

Westlake, Austin,  and For sy th  r e t u r n  t o  Honolulu. Reddy remains 
t o  continue observa t ions .  

R. J. Morrow and C. A. G r i f f i t h  a r r i v e  a t  Kure A t o l l .  Construc- 
t i o n  of ocean-beach enc losu re  f o r  c a p t i v e  maintenance commences. 

Morrow r e t u r n s  t o  Honolulu. Reddy and G r i f f i t h  continue r e sea rch  
a t  Kure. 

Reddy r e t u r n s  t o  Honolulu. G r i f f i t h  remains t o  continue 
observa t ions .  

Reddy r e t u r n s  t o  Kure A t o l l .  

Reddy r e t u r n s  t o  Honolulu. J. R. Henderson r e p l a c e s  Reddy, and 
L. D. Banish, D.V.M., a r r i v e s  t o  t ake  blood and c u l t u r e  samples 
from pups and t o  la ter  r e p l a c e  G r i f f i t h .  

Reddy r e t u r n s  t o  Kure. 

G r i f f  i t h  and Henderson r e t u r n  t o  Honolulu. 

D. J. Alcorn a r r i v e s  and r ep laces  Banish, who r e t u r n s  t o  Honolulu. 

P. M. Pagel a r r i v e s  t o  r e p l a c e  Alcorn. 

Alcorn r e t u r n s  t o  Honolulu. 

Aus t in  a r r i v e s  t o  r e p l a c e  Pagel,  and Banish r e t u r n s  t o  t a k e  blood 
and c u l t u r e  samples from pups. 

Pagel and Banish r e t u r n  t o  Honolulu. 

Aus t in  r e t u r n s  t o  Honolulu; Reddy remains t o  complete p r o j e c t  work 
a t  Kure Ato l l .  

Kure A t o l l  f i e l d  camp i s  disbanded. 
a t  Kure Ato l l .  Returns t o  Honolulu. 

Reddy te rmina tes  p r o j e c t  work 
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Appendix B.--Number ,of Hawaiian monk seals, by age c l a s s  and sex, 
counted on whole atoll censuses conducted at Kure Atol l ,  1985. 
(M = male, F = female, and ? = unknown.) 

To t a l  
, Adult Subadult Juvenile PUP 

Non- 
Date M F ? M F ? M F ? M F ? pup Pup Grand 

21 5 
2/ 17 
2/ 23 
3/13 
3/17 
3/21 
4/ 2 
4/ 8 
4/ 10 
41 30 
5/22 
5/ 24 
51 26 
5 /  28 
5/30 
6 / 1  
6 /3  
6/5 
6/7 
6/  9 
6/13 
6/17 
6/19 
6/22 
6/24 
6/ 26 
6/28 
6/30 
7 /2  
7 /4  
7/6 
7 /8  
7/12 
7/14 
7/16 
7 /18  
7/20 
7/22 
7/24 
7/26 
7/28 
7 /30 

9 3 7  1 4 5  2 1 2  1 0 0  
6 2 4  4 3 3  2 0 1  1 0 0  

1 0 4 6  5 3 2  2 1 1  2 0 0  
1 1 2 8  2 2 2  3 1 2  2 0 0  

7 5 5  4 1 6  2 0 3  2 0 0  
3 3 3  5 3 1  2 1 0  2 0 0  
8 1 3  2 1 4  1 0 0  2 0 0  
6 3 5  2 2 1  4 0 0  1 1 0  

1 0 2 4  0 0 3  1 2 0  1 1 0  
1 1 5 5  3 3 1  1 0 0  2 2 0  

8 2 4  4 2 3  2 1 0  2 0 0  
1 2 3 4  2 2 2  2 1 0  0 1 0  
1 1 4 6  4 1 3  0 0 1  1 0 0  
6 2 2  5 0 3  1 0 0  1 1 0  
5 3 3  1 3 1  0 0 2  2 1 0  

1 0 1 1  4 1 4  0 0 0  2 1 0  
7 2 2  2 3 2  2 2 0  0 0 0  

1 1 0 0  1 4 6  2 0 0  2 2 0  
8 2 1  3 5 1  0 0 0  0 2 0  
7 2 0  3 4 2  1 1 0  2 2 0  
7 3 0  2 3 5  1 1 0  1 1 0  
3 2 1  3 3 3  1 1 0  0 0 0  
7 2 0  1 1 1  1 0 0  1 1 0  
8 2 1  3 7 0  1 0 0  1 2 0  

1 0 1 2  2 5 2  1 0 0  1 1 0  
1 0 2 3  5 3 2  0 0 0  2 2 0  

6 1 2  2 1 4  0 1 0  1 1 0  
5 1 1  3 4 2  1 1 0  1 2 0  

1 0 1 1  3 5 0  2 1 0  1 2 0  
9 2 0  6 6 3  0 0 0  1 2 0  

1 2 2 3  5 1 5  1 1 1  2 1 0  
9 3 4  4 5 1  0 0 0  1 2 0  
8 1 1  5 6 3  0 0 0  2 1 0  
8 5 1  2 4 3  1 0 0  0 1 0  
8 2 0  5 3 1  1 0 0  2 1 0  
4 2 1  2 3 2  2 0 0  2 2 0  
4 1 0  1 2 3  1 1 0  1 2 0  
5 1 3  4 4 0  0 0 1  2 3 0  

1 2 3 0  5 6 1  0 1 0  2 3 0  
9 2 3  3 2 0  0 1 0  2 2 0  

1 3 1 2  4 3 2  0 1 0  2 2 0  
9 3 2  3 1 3  0 1 0  2 2 0  

34  1 35 
25 1 26 
34  2 36 
33 2 35 
33 2 35 
21 2 23 
20 2 22 
23 2 25 
22 2 24 
29 4 33 
26 2 28 
2 8  1 29 
30 1 31 
19  2 21 
18 3 21 
21 3 24 
22 0 22 
24 4 2 8  
20 2 22 
20 4 24 
22 2 24 
17  0 17 
13 2 15 
22 3 25 
23 2 25 
25 4 29 
17 2 19  
18 3 21 
23 3 26 
26 3 29 
31  3 34 
26 3 29 
24 3 27 
24 1 25 
20 3 23 
16 4 20 
13 3 16 
18 5 23 
28 5 33 
20 4 24 
26 4 30 
22 4 26 
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Appendix B. --Continued. 

Total 
A d d  t Subadult Juveni le  PUP 

Non- 
Date M F ? M F ? M F ? M F 2 pup Pup Grand 

8/ 1 
8/  3 
81 5 
8/ 7 
8/ 9 
8/ 13 

8/ 17 
8/18 
8/ 20 
8/24 
8/ 27 
8/  29 
8/3 1 
9/ 2 
9/ 4 
9/6 
9/ 8 
9/10 
9/12 
9/14 
9/16 
9/18 
9/21 
9/24 
9/ 26 
9/28 
9/30 

8/15 

10/2 
10/4 
10/6 
10/8 
10/10 
10/12 
10/14 
10/16 
10/18 
10/20 
10/22 

8 4 1  3 1 2  1 0 1  1 0 0  
1 0 1 2  2 1 2  2 1 0  1 0 0  
12 4 1 3 1 1  1 0 0  1 2 0  
8 3 3  4 1 1  1 1 0  1 3 0  

11 2 1 2 1 2  1 1 0  2 3 0  
4 2 0  3 1 3  1 1 0  2 2 0  
8 0 1  2 1 0  1 1 0  1 2 0  

11 3 1 4 1 0  0 1 0  1 2 0  
1 0 2 2  4 0 0  1 1 0  1 1 0  
1 2 0 0  2 1 0  0 1 0  1 2 0  
1 3 1 2  4 0 0  1 1 0  1 1 0  
7 2 3  2 4 0  0 1 0  1 3 0  
8 1 4 3 1 1  1 1 0  2 3 0  
8 3 2  2 0 2  0 1 0  1 1 0  

13 0 7 4 2 0  1 1 0  2 1 0  
1 5 2 5  0 4 0  1 1 0  1 2 0  
1 7 1 1  3 3 0  1 0 0  1 1 0  
1 6 2 4  1 2 2  1 1 0  2 1 0  
12 1 3 5 2 1  1 1 0  1 0 0  
1 5 1 2  6 1 2  0 1 0  1 0 0  
12 1 3 4 2 1  0 1 0  1 1 0  
1 7 0 0  8 3 0  1 0 0  2 1 0  
1 3 2 4  5 2 2  0 0 0  2 1 0  
16 1 6 8 1 3  1 1 1  2 0 1  
11 1 11 5 3 2  1 2 1  2 0 0  
7 2 7  2 3 3  0 1 0  1 2 0  
1 1 1 6  5 4 6  1 1 0  2 2 0  
1 4 3 5  4 2 1  1 1 0  1 3 0  
13 0 0 2 2 1  1 0 0  1 2 0  
13 1 1 3 1 0  1 0 0  2 1 0  
17 2 1 4 4 2  1 1 0  2 2 0  
14 2 1 9 3 1  1 0 0  1 2 0  
1 0 4 4  2 5 0  1 2 0  2 1 0  
7 0 3  2 4 3  1 1 0  1 0 1  

15 2 2 4 7 1  1 1 0  2 2 1  
9 1 4  4 4 2  1 1 0  1 0 0  

11 2 1 7 6 4  0 1 0  2 3 0  
12 6 1 8 5 2  0 2 0  2 1 1  
7 2 1  6 6 3  0 0 0  0 0 0  

21 1 22 
21 1 22 
23 3 26 
22 4 26 
21 5 26 
15 4 19 
14 3 17 
21 3 24 
20 2 22 
16 3 19 
22 2 24 
19 4 23 
20 5 25 
18 2 20 
28 3 31 
28 3 31 
26 2 28 
29 3 32 
26 1 27 
28 1 29 
24 2 26 
29 3 32 
28 3 31 
38 3 41 
37 2 39 
25 3 28 
35 4 39 
31 4 35 
19 3 22 
20 3 23 
32 4 36 
31 3 34 
28 3 31 
21 2 23 
33 5 38 
31a 1 32 
32 5 37 
36 4 40 
388 0 38 

'Total inc ludes  some seals that were not placed i n  any s i ze  class. 
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Appendix C.--Number of Hawaiian monk seals ,  by age c l a s s  and sex. 
counted on censuses conducted at  Green Island. Kure Atoll. 1985. 
(M = m a l e .  F = female. and ? = unknown.) 

To tal  
A d d  t Subadult Juvenile PUP 

Non- 
Date M F ? M F ? M F ? M F ? pup Pup Grand 

1/30 
21 1 
2/3 
21 5 
2/ 7 
2/ 9 
2/11 
2/ 13 
2/15 
2/ 17 
21 19 
2/ 21 
2/ 23 
2/ 25 
2/ 27 
31 1 
3/3 
3/5 
3/7 
3/9 
3/11 
3/13 
3/15 
3/17 
3/19 
3/21 
3/23 
3/25 
3/27 
3/29 
3/31 
41 2 
4/ 4 
4/ 6 
4/ 8 
4/ 10 
4/12 
4/ 14 
4/ 16 
4/ 18 
4/ 20 
4/ 22 

1 0 3 2  4 2 1  2 3 0  0 0 0  
8 1 2  1 4 1  4 1 1  0 0 0  
6 3 2  1 3 1  2 0 1  1 0 0  
8 3 4  0 2 4  2 1 1  1 0 0  
9 4 5  2 1 3  3 1 0  1 0 0  
a 4 1  1 2 2  2 0 0  1 0 0  
5 4 2  2 2 4  1 2 0  1 0 0  
1 1 3 2  2 1 2  1 1 0  1 0 0  
1 0 3 4  3 3 3  2 1 1  1 0 0  
5 2 2  3 2 2  2 0 1  1 0 0  
7 5 2  4 3 3  3 1 0  1 0 0  
1 5 6 7  5 2 1  1 1 0  2 0 0  
6 3 2  2 1 0  0 1 0  2 0 0  
8 2 2  2 0 0  1 0 0  2 0 0  
7 1 4  2 0 2  2 0 0  1 0 0  
7 0 2  1 3 1  1 1 0  0 0 0  
8 4 6  1 2 1  2 2 0  2 0 0  
8 3 2  1 1 2  2 0 0  2 0 0  
4 2 2  2 0 1  1 2 1  1 0 0  
6 2 3  1 2 1  2 0 0  1 0 0  
6 6 3  1 0 1  2 1 0  2 0 0  
1 0 2 4  0 1 0  2 0 0  2 0 0  
9 3 1  1 2 0  2 0 0  2 0 0  
3 4 1  0 0 0  1 0 1  2 0 0  
5 2 7  0 1 2  1 0 1  2 0 0  
1 2 2  1 1 0  2 1 0  2 0 0  
4 3 2  3 1 2  2 0 0  1 0 0  
2 0 3  1 2 2  2 1 0  2 0 0  
8 3 3  0 4 4  2 2 1  1 0 0  
7 2 2  2 1 3  2 1 0  1 0 0  
6 1 2  0 2 1  0 0 0  2 0 0  
5 1 2  1 0 1  0 0 0  2 0 0  
3 1 7  0 1 2  0 0 0  2 0 0  
5 4 6  2 0 1  2 0 1  1 0 0  
2 1 3  1 1 0  2 0 0  1 1 0  
7 2 2  0 0 2  1 2 0  1 1 0  
3 2 3  1 0 0  1 0 0  2 1 0  
2 3 1  0 1 1  0 1 0  2 1 0  
4 2 0  0 0 1  2 1 1  1 1 0  
2 4 2  1 0 0  0 1 1  1 1 0  
3 3 2  0 0 1  1 0 1  0 2 0  
4 3 1  0 2 2  3 0 0  2 2 0  

27 0 27 
23 0 23 
19 1 20 
25 1 26 
28 1 29 
20 1 21 
22 1 23 
23 1 24 
30 1 31 
19 1 20 
2a 1 29 
38 2 40 
15 2 17 
15 2 17 
18 1 19 
16 0 16 
26 2 28 
19 2 21 
15 1 16 
17 1 18 
20 2 22 
19 2 21 
18 2 20 
10 2 12 
19 2 21 
10 2 12 
17 1 18 
13 2 15 
27 1 28 
20 1 21 
12 2 14 
10 2 12 
14 2 16 
21 1 22 
10 2 12 
16 2 18 
10 3 13 
9 3  12 

11 2 13 
11 2 13 
11 2 13 
15 4 19 
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Appendix C. --Continued. 
~ 

~ ~~~~ 

To ta l  
A d d  t Subadult  Juveni le  PUP 

Non- 
Date M F ? M F ? M F ? M F ? pup Pup Grand 

4/ 24 
4/ 26 
4/ 28 
4/30 
5 / 2  
5/ 4 
5/ 6 
5 / 8  
5/ 10 
5/12 
5/14 
5/ 16 
5 /  18 
5 /  20 
5 /  22 
5/ 24 
5/26 
5 /28  
5/30 
611 
6/3 
6/5 
6/7 
6/9 
6/11 
6/ 13 
6/15 
6/17 
6/19 
6/20 
6/22 
6/24 
6/26 
6/28 
6/30 
7 /2  
7/4 
7/6 
7 /8  
7/10 
7/12 
7/14 
7/16 
7 /18  

6 4 3  1 0 3  1 0 1  2 2 0  19 4 23 
1 2 5 2  0 2 2  2 1 0  2 2 0  26 4 30 
5 4 5  0 1 6  1 2 0  1 1 0  24 2 26 
5 5 5  2 2 1  1 0 0  2 2 0  21 4 25 
4 3 5  0 1 0  2 2 0  2 2 0  17  4 21 
5 3 3  1 1 1  2 1 0  1 1 0  17  2 19 
7 3 3  0 1 0  1 1 0  2 1 0  16 3 19 
3 5 2  0 2 0  2 1 0  2 2 0  15  4 19 
6 4 2  1 1 0  0 1 0  1 2 0  15  3 18 
1 4 4  0 1 0  1 0 0  1 2 0  11 3 14 
9 3 2  0 1 0  1 1 0  2 1 0  1 7  3 20 
6 4 2  0 2 0  0 0 1  2 1 0  15  3 18 
3 2 7  2 0 1  1 1 0  2 0 0  1 7  2 19 
9 6 2  1 2 1  0 1 0  1 1 0  22 2 24 
5 1 3  1 1 0  2 1 0  2 0 0  1 4  2 16 
7 1 3  1 2 0  2 1 0  0 1 0  1 7  1 18 
9 2 4  2 1 2  0 0 1  1 0 0  21 1 22 
3 2 1  1 0 1  0 0 0  1 1 0  8 2 10 
3 2 0  1 2 0  0 0 0  2 1 0  8 3  11 
3 0 1  3 1 0  0 0 0  2 1 0  8 3  11 
3 2 0  0 0 1  1 2 0  0 ' 0 0  9 0  9 
6 0 0  1 3 2  0 0 0  2 2 0  1 2  4 16 
5 1 0  0 3 1  0 0 0  0 2 0  10 2 1 2  
4 1 0  1 2 1  0 1 0  2 2 0  10 4 14  
3 1 0  1 2 0  0 0 0  2 2 0  7 4 11 
4 2 0  1 3 2  1 1 0  1 1 0  1 4  2 16 
5 3 2  1 1 1  2 0 0  1 0 0  15 1 16 
1 2 0  0 1 2  1 1 0  0 0 0  8 0  8 
4 2 0  0 1 0  1 0 0  1 1 0  8 2 10 
6 1 4  2 2 1  0 0 0  1 1 0  16 2 18 
4 1 0  1 6 0  1 0 0  1 2 0  13 3 16 
6 1 2  0 2 2  0 0 0  1 1 0  13 2 15 
8 2 3  2 3 1  0 0 0  2 2 0  19 4 23 
4 1 0  2 0 2  0 1 0  1 1 0  10 2 12 
2 1 1  1 3 1  1 1 0  1 2 0  11 3 1 4  
8 1 1  0 4 0  1 1 0  1 2 0  16 3 19 
6 2 0  2 6 2  0 0 0  1 2 0  18 3 21 
8 2 3  1 1 4  1 1 1  2 1 0  22 3 25 
6 2 4 3 2 0  0 0 0  1 2 0  1 7  3 20 
5 3 2  3 5 0  0 0 0  2 2 0  18 4 22 
5 1 1  1 4 2  0 0 0  2 1 0  1 4  3 17 
4 4 0  1 3 1  0 0 0  0 1 0  13 1 1 4  
6 2 0  0 2 1  0 0 0  2 1 0  11 3 1 4  
2 2 1  0 1 0  1 0 0  2 2 0  7 4 11 
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Appendix C. --Continued. 

To tal 
A d d  t Subadult Juvenile PUP 

Non- 
Date M F ? M F ? M F 1 M F ? pup Pup Grand 

7/20 
7/22 
7/24 
7/26 
7/28 
7/30 
8/ 1 
8/  3 
8/ 5 
81 7 
81 9 
8/ 11 
8/ 13 
8/ 15 
81 17 
8/18 

81 22 
81 24 
81 26 
8/ 27 
a/ 29 
8/31 
9/ 2 
9/ 4 
9/ 6 
91 8 
91 10 
9/12 
9/14 
9/ 16 
9/18 
9/ 21 
91 22 
91 24 
9/ 26 
91 28 
9/30 

a/ 20 

1012 
1014 
1016 
10/8 
10/10 
10/12 

1 1 0  0 0 0  0 1 0  1 2 0  
4 1 2  0 2 0  0 0 1  2 3 0  
9 2 0  2 4 1  0 0 0  2 3 0  
8 2 2  1 0 0  0 1 0  2 2 0  
8 1 2  1 3 0  0 1 0  2 2 0  
5 3 2  1 0 0  0 0 0  2 2 0  
5 2 0  1 0 0  1 0 1  1 0 0  
7 0 1  0 0 0  0 1 0  1 0 0  
7 2 1  0 1 0  1 0 0  1 2 0  
7 1 2  1 1 1  1 0 0  1 3 0  
7 1 1  0 0 1  1 1 0  2 3 0  
6 0 2  0 4 2  1 0 0  1 1 0  
1 2 0  1 0 1  1 0 0  2 2 0  
4 0 1  1 1 0  1 0 0  1 2 0  
7 3 1  3 1 0  0 0 0  1 2 0  
7 2 2  2 0 0  1 0 0  1 1 0  
8 0 0  1 1 0  0 0 0  1 2 0  
5 0 0  1 0 0  1 0 0  1 2 0  
6 1 2  1 0 6  1 0 0  1 1 0  
6 2 2  0 0 2  0 0 0  1 3 0  
3 0 0  0 4 0  0 0 0  1 3 0  
4 1 2  0 1 0  1 0 0  2 3 0  
2 3 2  0 0 0  0 0 0  1 1 0  

11 0 7 1 1 0  1 1 0  2 1 0  
1 1 2 2  0 3 0  1 0 0  1 2 0  
1 1 1 1  0 2 0  1 0 0  1 1 0  
12 1 3 0 2 0  1 0 0  2 1 0  
9 1 2  2 2 0  1 1 0  1 0 0  
a 0 1  2 1 0  0 0 0  1 0 0  
6 1 2  3 1 0  0 0 0  1 1 0  
1 2 0 0  3 1 0  0 0 0  2 1 0  
9 2 3  3 1 1  0 0 0  2 1 0  
1 2 0 2  5 1 0  1 1 1  2 0 1  
8 1 3  2 3 1  1 1 0  1 1 0  
8 0 5  4 2 0  1 2 0  2 0 0  
5 1 4  0 2 2  0 0 0  1 2 0  
7 1 3  1 3 5  0 0 0  2 2 0  
5 1 2  1 2 1  0 0 0  1 1 0  
1 3 0 0  2 2 1  1 0 0  1 2 0  
1 3 1 1  3 1 0  1 0 0  2 1 0  
1 7 2 1  4 4 2  1 1 0  2 2 0  
14 2 1 9 3 1  1 0 0  1 2 0  
1 0 4 4  2 5 0  1 2 0  2 1 0  
7 0 3  2 4 3  1 1 0  1 0 1  

3 3  6 
10 5 15 
18 5 23 

16 4 20 
11 4 15 
10 1 11 
9 1 10 
12 3 15 
14 4 18 
12 5 17 
15 2 17 
6 4 10 
8 3  11 

15 3 18 
14 2 16 
10 3 13 
7 3  10 

11 2 13 
12 4 16 
7 4 11 
9 5 14 
7 2  9 
22 3 25 
19 3 22 
16 2 18 
19 3 22 
18 1 19 
12 1 13 
13 2 15 
16 3 19 
19 3 22 
23 3 26 
20 2 22 
22 2 24 
14 3 17 
20 4 24 
12 2 14 
19 3 22 
20 3 23 
32 4 36 
31 3 34 
28 3 31 
21 2 23 

14 4 ia 
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Appendix C. --Continued. 

Add. t Subadult  

Date M F 7 M E' ? 

10/14 15 2 2 4 7 1 
10/16 9 1 4 4 4 2 
10/18 11 2 1 7 6 4  
10/20 1 2  6 1 8 5 2  
10/22 7 2 1 6 6 3  

~ ~~ ~~ ~ 

To t a l  
PUP J w e n i  l e  

M F 7 M F 7 pup Pup Grand 
Non- 

1 1 0  2 2 1  33 5 38 
1 1 0  1 0 0  31a 1 32 
0 1 0  2 3 0  32  5 37 
0 2 0  2 1 1  36 4 40 
0 0 0 0 , o  0 38a 0 38 

aTotal  i nc ludes  sane seals t h a t  were not  p laced  i n  any s i z e  c l a s s .  
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Appendix D.--Number of Hawaiian monk sea l s ,  by age c l a s s  and sex, 
counted on censuses conducted at  Shark Island, Kure Atoll ,  1985. 
(M = male, F = female, and ? = unhown.) 

To t a l  
A d u l t  Subadult Juvenile PUP 

Non- 
Date M F ? M F ? M F ? M F ? pup Pup Grand 

1/30 
21 5 
2/ 17 
2/ 23 
3/13 
3/17 
3/21 
4/ 2 
4 /  8 
4/  10 
4/30 
5 /  4 
5 /  22 
5/ 24 
5 /  26 
5 /  28 
5/30 
6/1 
6/3 
6/ 5 
6/7 
6/9 
6/13 
6/17 
6/19 
6/22 
6/24 
6/26 
6/28 
6/30 
7/2 
7/4 
7/6 
7/8 
7/12 
7/14 
7/16 
7/18 
7/20 
7/22 
7/24 
7/26 

1 0 0  0 1 0  1 0 0  0 0 0  
0 0 1  0 0 0  0 0 0  0 0 0  
1 0 0  0 1 0  0 0 0  0 0 0  
2 0 2  0 1 0  2 0 0  0 0 0  
1 0 0  1 1 0  1 0 1  0 0 0  
2 0 1  1 0 1  0 0 0  0 0 0  
0 0 1  0 0 0  0 0 0  0 0 0  
0 0 0  1 0 0  0 0 0  0 0 0  
0 0 0  0 1 0  0 0 0  0 0 0  
1 0 0  0 0 0  0 0 0  0 0 0  
0 0 0  1 0 0  0 0 0  0 0 0  
1 1 0  0 0 0  0 0 0  0 0 0  
1 0 0  1 0 2  0 0 0  0 0 0  
2 1 0  1 0 0  0 0 0  0 0 0  
0 0 0  1 0 0  0 0 0  0 0 0  
2 0 0  2 0 0  0 0 0  0 0 0  
1 1 1  0 0 0  0 0 1  0 0 0  
4 0 0  0 0 1  0 0 0  0 0 0  
2 0 0  1 1 0  0 0 0  0 0 0  
1 0 0  0 1 1  1 0 0  0 0 0  
1 0 0  1 1 0  0 0 0  0 0 0  
0 0 0  0 1 0  1 0 0  0 0 0  
0 0 0  0 0 1  0 0 0  0 0 0  
1 0 0  0 1 1  0 0 0  0 0 0  
1 0 0  0 0 0  0 0 0  0 0 0  
1 0 0  1 0 0  0 0 0  0 0 0  
0 0 0  1 1 0  0 0 0  0 0 0  
0 0 0  0 0 0  0 0 0  0 0 0  
1 0 2  0 1 0  0 0 0  0 0 0  
0 0 0  0 1 0  0 0 0  0 0 0  
1 0 0  0 0 0  1 0 0  0 0 0  
0 0 0  0 0 0  0 0 0  0 0 0  
2 0 0  0 0 0  0 0 0  0 0 0  
1 0 0  0 0 0  0 0 0  0 0 0  
1 0 0  1 0 0  0 0 0  0 0 0  
2 0 0  1 0 0  0 0 0  0 0 0  
1 0 0  1 0 0  0 0 0  0 0 0  
0 0 0  0 0 0  0 0 0  0 0 0  
1 0 0  0 0 0  0 0 0  0 0 0  
1 0 0  0 0 0  0 0 0  0 0 0  
1 1 0  0 0 0  0 0 0  0 0 0  
1 0 1  1 0 0  0 0 0  0 0 0  

3 0  
1 0  
2 0  
7 0  
5 0  
5 0  
1 0  
1 0  
1 0  
1 0  
1 0  
2 0  
4 0 ,  
4 0  
1 0  
4 0  
4 0  
5 0  
4 0  
4 0  
3 0  
2 0  
1 0  
3 0  
1 0  
2 0  
2 0  
0 0  
4 0  
1 0  
2 0  
0 0  
2 0  
1 0  
2 0  
3 0  
2 0  
0 0  
1 0  
1 0  
2 0  
3 0  

3 
1 
2 
7 
5 
5 
1 
1 
1 
1 
1 
2 
4 
4 
1 
4 
4 
5 
4 
4 
3 
2 
1 
3 
1 
2 
2 
0 
4 
1 
2 
0 
2 
1 
2 
3 
2 
0 
1 
1 
2 
3 
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Appendix D. --Continued. 

Total 
Adul t Subsdult Juvenile PUP 

Non- 
Date H F ? M P ? M F 1 M F ? pup Pup Grand 

7/28 
7/30 
8/ 1 
8/ 3 
8/  5 
817 
8/ 9 
8/  13 
8/15 
8/ 17 
8/18 
8 /  20 
8/ 24 
8/ 27 
8/29 
8/31 
9/ 2 
9/ 4 
9/ 6 
9 /  8 
9/ 10 
9/ 12 
9/14 
9/ 16 
9/  18 
9/ 21 
9/24 
9/ 26 
9/ 28 
9/30 

3 0 0  1 0 0  0 0 0  0 0 0  
2 0 0  0 1 0  0 1 0  0 0 0  
2 1 1  0 0 1  0 0 0  0 0 0  
1 1 0  1 0 1  1 0 0  0 0 0  
2 2 0  0 0 0  0 0 0  0 0 0  
1 2 0  0 0 0  0 0 0  0 0 0  
3 0 0  1 0 0  0 0 0  0 0 0  
1 0 0  0 0 2  0 0 0  0 0 0  
1 0 0  0 0 0  0 0 0  0 0 0  
1 0 0  0 0 0  0 0 0  0 0 0  
0 0 0  0 0 0  0 1 0  0 0 0  
1 0 0  0 0 0  0 1 0  0 0 0  
0 0 0  1 0 0  0 0 0  0 0 0  
1 1 0  0 0 0  0 1 . 0  0 0 0 
0 0 0  0 0 0  0 1 0  0 0 0  
0 0 0  0 0 0  0 1 0  0 0 0  
0 0 0  0 0 0  0 0 0  0 0 0  
1 0 1  0 0 0  0 1 0  0 0 0  
1 0 0  0 0 0  0 0 0  0 0 0  
0 0 0  0 0 0  0 1 0  0 0 0  
0 0 0  0 0 0  0 0 0  0 0 0  
3 0 0  0 0 0  0 0 0  0 0 0  
0 0 1  0 0 0  0 0 0  0 0 0  
2 0 0  2 2 0  1 0 0  0 0 0  
2 0 0  0 1 0  0 0 0  0 0 0  
3 0 0  0 0 0  0 0 0  0 0 0  
1 1 3  0 1 2  0 0 1  0 0 0  
2 1 3  2 1 1  0 1 0  0 0 0  
1 0 1  1 0 0  0 0 0  0 0 0  
1 1 1  0 0 0  0 0 0  0 0 0  

4 0  4 
4 0  4 
5 0  5 
5 0  5 
4 0  4 
3 0  3 
4 0  4 
3 0  3 
1 0  1 
1 0  1 
1 0  1 
2 0  2 
1 0  1 
3 0  3 
1 0  1 
1 0  1 
0 0  0 
3 0  3 
1 0  1 
1 0  1 
0 0  0 
3 0  3 
1 0  1 
7 0  7 
3 0  3 
3 0  3 
9 0  9 

11 0 11 
3 0  3 
3 0  3 
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Appendix E.--Number of Hawaiian monk seals ,  by age c las s  and sex, 
counted on censuses conducted a t  Sand Island, Kure Atoll ,  1985. 
(M = male, F = female, and ? = unknown.) 

To t a l  
A d u l t  Subadult Juvenile PUP 

Non- 
Date M F ? M F ? M F 7 M F 1 pup Pup Grand 

21 5 
21 17  
21 23 
3/13 
3/17 
3/21 
4/ 2 

41 10 
4/30 
51 22 
51 24 
51 26 

5/30 
6 /1  
613 
615 
617 
619 
6/13 
6/17 
6/19 
6/22 
6/24 
6/26 
6/28 
6/30 
712 
714 
716 

7/12 
7/14 
7/16 
7/18 
7/20 
7/22 
7/24 
7/26 
7/28 
7/30 

41 a 

5/ 28 

718 

1 0 2  0 2 1  1 0 1  0 0 0  
0 0 2  1 0 1  0 0 0  0 0 0  
2 0 1  3 1 2  0 0 1  0 0 0  
0 0 4  1 0 2  0 1 1  0 0 0  
2 0 1  3 0 4  1 0 1  0 0 0  
2 1 0  3 2 1  1 0 0  0 0 0  
3 0 1  1 1 2  1 0 0  0 0 0  
3 1 2  1 0 1  1 0 0  0 0 0  
2 0 2  0 0 1  0 0 0  0 0 0  
6 1 0  0 0 0  0 0 0  0 0 0  
2 1 0  2 1 1  0 0 0  0 0 0  
3 1 1  0 0 2  0 0 0  0 0 0  
2 2 2  1 0 1  0 0 0  0 0 0  
1 0 1  2 0 2  1 0 0  0 0 0  
1 0 2  0 1 1  0 0 1  0 0 0  
2 1 0  1 0 3  0 0 0  0 0 0  
1 0 2  1 2 1  1 0 0  0 0 0  
4 0 0  0 0 3  1 0 0  0 . 0 0  
2 2 1  2 0 0  0 0 0  0 0 0  
3 2 0  1 0 1  0 0 0  0 0 0  
2 0 0  1 0 2  0 0 0  0 0 0  
1 0 1  3 0 0  0 0 0  0 0 0  
2 0 0  1 0 1  0 0 0  0 0 0  
3 1 1  1 1 0  0 0 0  0 0 0  
4 0 0  1 2 0  1 0 0  0 0 0  
2 0 0  3 0 1  0 0 0  0 0 0  
1 0 0  0 0 2  0 0 0  0 0 0  
3 0 0  2 0 1  0 0 0  0 0 0  
1 0 0  3 1 0  0 0 0  0 0 0  
3 0 0  4 0 1  0 0 0  0 0 0  
2 0 0  4 0 1  0 0 0  0 0 0  
2 2 0  1 2 1  0 0 0  0 0 0  
2 0 0  3 2 1  0 0 0  0 0 0  
2 1 1  0 1 2  1 0 0  0 0 0  
1 0 0  4 1 0  1 0 0  0 0 0  
2 0 0  3 2 2  0 0 0  0 0 0  
2 0 0  1 2 2  1 0 0  0 0 0  
0 0 1  4 2 0  0 0 0  0 0 0  
2 0 0  3 2 0  0 1 0  0 0 0  
0 0 0  1 2 0  0 0 0  0 0 0  
2 0 0  2 0 2  0 0 0  0 0 0  
2 0 0  2 0 3  0 0 0  0 0 0  

a 0  8 
4 0  4 

10 0 10 
9 0  9 

1 2  0 12 
10 0 10 

9 0  9 
9 0  9 
5 0  5 
7 0  7 
7 0  7 
7 0  7 
8 0  8 
7 0  7 
6 0  6 
7 0  7 
8 0  a 
a 0  a 

8 0  a 
7 0  7 

5 0  5 
5 0  5 
4 0  4 
7 0  7 

6 0  6 
3 0  3 
6 0  6 
5 0  5 
a 0  8 
7 0  7 

8 0  a 

8 0  a 
a 0  a 
8 0  a 

8 0  a 

7 0  7 
9 0  9 

7 0  7 
a 0  8 
3 0  3 
6 0  6 
7 0  7 
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Appendix E. --Continued. 

To tal 
A d d  t Subadult J w e n i l e  PUP 

Non- 
Date M F ? M F ? M F ? M F ? pup Pup Grand 

8/ 1 
8/ 3 
8/ 5 
8/ 7 
8/ 9 
8/ 13 
8/15 
8/17 
8/18 
8/ 20 
8/ 24 
8/ 27 
8 /  29 
8/31 
9/ 2 
9/ 4 
9/ 6 
9/ 8 
9/10 
9/12 
9/14 
9/ 16 
9/18 
9/ 21 
9/24 
9/ 26 
9/ 28 
9/30 

1 0 0  2 1 1  0 0 0  0 0 0  
2 0 1  1 1 1  1 0 0  0 0 0  
2 0 0  3 0 1  0 0 0  0 0 0  
0 0 1  3 0 0  0 1 0  0 0 0  
1 1 0  1 1 1  0 0 0  0 0 0  
2 0 0  2 1 0  0 1 0  0 0 0  
3 0 0  1 0 0  0 1 0  0 0 0  
3 0 0  1 0 0  0 1 0  0 0 0  
3 0 0  2 0 0  0 0 0  0 0 0  
3 0 0  1 0 0  0 0 0  0 0 0  
7 0 0  2 0 0  0 1 0  0 0 0  
3 1 3  2 0 0  0 0 0  0 0 0  
4 0 2  3 0 1  0 0 0  0 0 0  
6 0 0  2 0 2  0 0 0  0 0 0  
2 0 0  3 1 0  0 0 0  0 0 0  
3 0 2  0 1 0  0 0 0  0 0 0  
5 0 0  3 1 0  0 0 0  0 0 0  
4 1 1  1 0 2  0 0 0  0 0 0  
3 0 1  3 0 1  0 0 0  0 0 0  
4 1 1  4 0 2  0 1 0  0 0 0  
6 0 0  1 1 1  0 1 0  0 0 0  
3 0 0  3 0 0  0 0 0  0 0 0  
2 0 1  2 0 1  0 0 0  0 0 0  
3 1 4  3 0 3  0 0 0  0 0 0  
2 0 3  1 0 0  0 0 0  0 0 0  
, 0 0 0  0 0 0  0 0 0  0 0 0  
3 0 2  2 1 1  1 0 0  0 0 0  
8 1 2  2 0 0  1 1 0  0 1 0  

5 0  5 
7 0  7 
6 0  6 
5 0  5 
5 0  5 

6 6 0  
5 0  5 
5 0  5 
5 0  5 
4 0  4 

10 0 10 
9 0  9 

10 0 10 
10 0 10 

6 6 0  
6 6 0  

9 0  9 
9 0  9 
8 0  8 

13 0 13 
10 0 10 

6 6 0  
6 0  6 

1 4  0 14  
6 0  6 
0 0  0 

10 0 10 
15 1 16 
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Appendix F.--Summary of sector use by Hawaiian monk seals  for 
whole a t o l l  censuses a t  Kure Atoll, 1985, depicted as averages 
for each s i z e  c lass  and sex. (M = male, F = female, ? = unknown.) 

A d u l t  Subadult J w  en i l  e PUP 

Sector M F ? M F ? M F ? M F ?  Total 

1 0.4 0.2 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2 2.2 0.5 0.6 0.6 0.4 0.3 0.2 0.4 0.0 0.6 0.0 0.0 
3 1.0 0.2 0.2 0.2 0.3 0.2 0.0 0.0 0.0 0.4 0.0 0.0 
4 0.6 0.1 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5 1.0 0.2 0.2 0.2 0.2 0.2 0.0 0.0 0.0 0.1 0.0 0.0 
6 1.2 0.1 0.3 0.4 0.3 0.2 0.2 0.0 0.0 0.2 0.2 0.0 
7 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
9 0.9 0.2 0.3 0.3 0.2 0.2 0.1 0.1 OtO 0.0 0.0 0.0 
10 2.2 0.2 0.7 1.6 0.5 0.9 0.2 0.1 0.0 0.0 0.0 0.0 
11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
13 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.8 0.0 
- - - - - - - - - - - -  
9.7 2.0 2.6 3.5 2.7 2.0 0.9 0.7 0.2 1.4 1.3 0.0 

1.2 
5.9 
2.3 
1.2 
2.1 

0.7 
0.2 
2.3 
6.4 
0.3 
0.0 
1.2 

3.4a 

- 
27.3 

- 

aTotal includes come seals that were not placed in any s i ze  class or 
sex. 
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Appendix G. - - I t inerary  €or cap t ive  maintenance program a t  Kure Ato l l ,  1985. 

Date Event 

3/11-26 Enclosure is cons t ruc ted  a t  Kure A t o l l  f o r  c a p t i v e  maintenance 
program. Upon i t s  completion. f i s h i n g  is  begun t o  s tock  t h e  
enc losure  w i t h  l i ve  reef f i sh .  

5/3 F i r s t  female monk seal pup i s  placed i n  t h e  ocean-beach enclosure.  

6/  1 Second female monk seal pup i s  added t o  t h e  ocean-beach enclosure.  
Both seals e a t i n g  by end of month. 

6/21 Three female Hawaiian monk seal y e a r l i n g s  from French F r i g a t e  
Shoals  are brought t o  Kure A t o l l  via U.S. Coast Guard C-130 and 
p laced  i n  t h e  ocean-beach enc losure  w i t h  t h e  two Kure pups. 

8/26-27 French F r i g a t e  Shoals’ y e a r l i n g s  are released.  

8/28 The t h i r d  Kure-born female monk seal pup i s  placed i n  t h e  
ocean-be ach enclosure.  

9/ 20 Storm weakens pen and pups are released.  Scheduled release was t o  
be 22 September, b u t  because of dangerous pen condi t ions.  pups are 
r e l eased  ea r ly .  

9/22 Pup ( I D  No. K517) i s  t h e  v i c t i m  of entanglement i n c i d e n t  (see 
Table 6) .  

9/23- A l l  t h r e e  Kure A t o l l  female pups and t h r e e  French F r i g a t e  Shoals 
10/23 y e a r l i n g s  are r e s igh ted  many t i m e s  and appear t o  be i n  good heal th .  
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Appendix H. --Monk s e a l  necropsy repor t s .  Kure Ato l l ,  1985. 

NECROPSY NO.: 0lMSK85 
DATE OF DEATH: 21-23 February 
DATE AND TIME 

SEX : Mal e 
OF NECROPSY: 23 February. 1700-1900 

AGE: Aged between 24 and 27 years  o l d  by using too th  aging ( f o r  technique 
see Kenyon and Fiscus (1963) and Pierce and Kajimura (1980)) 

CIRCUMSTANCES OF DEATH: Cause of dea th  unknown. Seal w a s  seen a l i v e  
on North Point  of Green I s l a n d  on 21 February 1985, a t  which t i m e  h i s  
emaciated condi t ion  w a s  noted and photos  taken. On 23 February 1985 a t  
approximately 1330. an a d u l t  monk seal w a s  seen a t tempt ing  t o  copula te  wi th  
the  l i f e l e s s  body of a seal tha t ,  upon r e t r i e v a l ,  was found t o  be t h e  
seal seen on 21 February. 

EXTERNAL DESCRIPTION: Body r ig id .  N o  ex t e rna l  wounds. No pelage 
s l ippage  o r  f l y  la rvae .  

Measurements: Length--230 cm 
Girth--1 11 . an 
Blubber th ickness  a t  sterntrm and abdomen--l.2 cm 

INTERNAL : Front t e e t h  worn and yellowed. Esophagus contained 
nematodes. Stanach had a heavy p a r a s i t e  load. some at tached.  Skull 
i n t a c t .  

SAMPLES COLLECTED: Major organs sampled but  l o s t  i n  shipment. 

PATHULOGIST: G. N. Stemmerman, M. D.. Department of Pathology, 
Kuakini Medical Center, Honolulu, H a w a i i  96817 
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Appendix H. --Continued. 

NeCROPSY NO. : 02MSK85 I D  = K 5 1 1  (yellow t ag )  
DATe OF DEA'I": Probably 7 o r  8 A p r i l  
DATE AND TIME 

O F  NECROPSY: 8 Apr i l ,  1615-1830 
SEX; Mal e 

AGE: This w a s  a y e a r l i n g  t r a n s f e r r e d  f r m  French F r i g a t e  Shoals 

CIRCUMSTANCE OF DEATH: Unknown. Since February 1985, h i s  small s i z e  
w a s  noted and p e r i o d i c  photographs taken. 
March, he was heard e m i t t i n g  congested noises.  
near  l a r g e  ob jec t s ,  shiver ing.  During the  census on 8 Apr i l ,  he was found 
dead on S t a r k  reef .  

On an unrecorded d a t e  i n  mid- 
H e  w a s  o f t e n  seen hauled up 

EXTERNAL DESCRIPTION: No e x t e r n a l  wounds, pelage s l ippage ,  o r  f l y  la rvae .  
Body no t  r i g i d .  

Measurements: Not taken. 

INTERNAL: 
b ronchio les  of both lungs.  
graphed and bladder  sampled approximately 0.237 L f u l l .  Skul l  i n t a c t .  

Froth found j u s t  before  b i f o r c a t i o n  of t r achea  and i n t o  
Bruis ing  of the  upper small i n t e s t i n e ;  photo- 

SAMPLES COLLECTED: Kidney, l i v e r ,  lungs,  lymph nodes, pancreas,  s k u l l ,  
small bowel, and stomach. 

PAMOLOGY UPORT: S i g n i f i c a n t  pa tho log ic  f ind ings  i n  t h i s  animal inc lude  
severe g a s t r i c  a u t o l y s i s  and chronic  nematode-induced u l ce ra t ion .  
Nematodes found embedded i n  t h e  base of the  u l c e r  were surrounded by dense 
aggregates  of bac te r i a .  There was nodal  lymphocyte dep le t ion  sugges t ing  
chronic  disease.  The h i s t o r i c a l  in format ion  of poor growth from t h e  time 
of premature weaning s u b s t a n t i a t e s  ch ron ic  disease. 

The marked congest ion found h i s t o l o g i c a l l y  i n  t h e  l iver ,  lungs,  and 
kidney would suggest  h e a r t  f a i l u r e  as t h e  immediate cause of death. The 
primary e t i o l o g y  cannot be a c c u r a t e l y  determined from a v a i l a b l e  data.  

PATHCKOGIST: G. N. Stemmerman, M. D., Department of Pathology, 
Kuakini Medical Center, Honolulu, H a w a i i  96817. 
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