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The mean beach count of Hawaiian monk seals at Kure A t o l l  1 April-  
13 September 1981 w a s  20.8, excluding pups of t he  year.  S i x  female and 
four  male pups were born between mid-February and l a t e  August. 
pups were born on Green Is land,  four  on Sand Is land.  A s i n g l e  female pup 
disappeared before  weaning and a male pup disappeared about 1 month a f t e r  
weaning. 

S ix  of t he  

The o the r  e igh t  pups were double f l i p p e r  tagged gfter weaning. 

Five female pups were captured a f t e r  weaning and maintained f o r  a 
l imi t ed  t i m e  i n  a l a r g e  beach enclosure.  
l o c a l l y  caught reef  f i s h e s  and inver tebra tes .  
2 September and one disappeared wi th in  a few days. 
seals have been res ighted  a t  Kure Ato l l  each f i e l d  season through 1985. 

These seals were fed  l i v e  
The pups were re l eased  on 

The four  o the r  female 



Kure Ato l l ,  l oca t ed  a t  t h e  western end of t h e  Hawaiian Archipelago, 
supports  a populat ion of t h e  Hawaiian monk seal, Monachus schauinslandi ,  
which has been dec l in ing  during the  p a s t  25 yea r s  (Johnson e t  al. 1982). 
The na tu ra l  h i s t o r y  of Kure Ato l l ,  i n c l u d i n g  e a r l y  human impacts on monk 
seals and some beach count information, i s  reviewed i n  Woodward (1972). 

Mor ta l i ty  and disappearance of monk s e d  pups a t  Kure Ato l l  were f i r s t  
repor ted  by Wirtz (1968). 
12 died,  and 49 of t h e  remaining 50 disappeared between 16  and 74 days of 
age. Some of those  found dead were bel ieved k i l l e d  by sharks  which are  
nearshore i n  t h e  l a t e  spr ing  and summer, probably a t t r a c t e d  by f ledging  
seab i rds  i n  the  water. 
l a c e r a t i o n s  and badly bru ised  t i s s u e  which Wirtz bel ieved may have been 
i n f l i c t e d  by adu l t  m a l e  monk seals. 
confirmed t h e  source of t h i s  type of i n ju ry  t o  be adu l t  males (Johnson and 
Johnson 1981; Alcorn 1984; Johanos and Kam 1986). 

H e  found t h a t  of 62 pups born i n  1964 and 1965, 

Other pups had open back wounds surrounded by 

Subsequent observat ions by o the r s  have 

B i r t h s  a t  Kure s u b s t a n t i a l l y  declined from 30-32 pups per  year  i n  1965 
and 1964, respec t ive ly ,  t o  9-13 pups per year  from 1977 through 1980 
(Johnson e t  a l .  1982; Kenyonl’ 2 ;  Ruehle and Johnson3). 
a l s o  remained low based on summer census data from 1976 through 1980 which 
gave t h e  fol lowing high beach counts of j uven i l e s  and subadul ts :  1976: 0, 
1977: 3. 1978: 3, 1979: 4, and 1980: 5 (Johnson e t  al .  1982; see footnotes  
1, 2,) .  
t h a t  recrui tment  of breeding seals was so low t h a t  su rv iva l  of t he  Kure 
populat ion was i n  jeopardy (Gilmartin e t  al .  4). 

Pup su rv iva l  has 

The decreasing number of b i r t h s  and t h e  low survival caused concern 

I n  add i t ion  t o  the  two probable t raumatic  causes of pup death 
mentioned above, o the r  p o t e n t i a l  causes included disease,  n a t u r a l  t ox ins  i n  
t h e  reef  f i s h e s ,  and congeni ta l  problems. 

I n  an at tempt  t o  enhance surv iva l  of monk sea l  pups a t  Kure Ato l l ,  an  
experimental  temporary cap t ive  maintenance p ro jec t  w a s  conducted i n  1981. - -  
Results of t h i s  p ro jec t  are presented he re  toge ther  wi th  o the r  
and reproduct ive data co l l ec t ed  i n  1981. 

populat ion 

IKenyon, K. W. 1979. Hawaiian monk seal obsemat ions  a t  

2Kenyon. K. W. 1980. Hawaiian monk seal observat ions a t  
10-22 May 1979. 55 p. 

17 June-3 Ju ly  1980. 
Wildl, Serv., 35 p. + f i g s .  

o ther  w i l d l i f e  of K u r e  Ato l l ,  10 February-13 
40 p. 

kGilmartin, W. G. 1984. Recovery plan 
Monachus schauinslandi ,  44 p. 

Unpubl. manuscr. Natl. 

SRuehle, J., and A. M. Johnson. 1977. 

F ish  Wildl. Lab. , 
Kure Ato l l  
U.S. Fish 

Observations of monk seals and 
May 1977. Manuscr. i n  prep., 

f o r  t h e  Hawaiian monk seal, 
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METHODS 

Observations and censuses of monk seals on Green Is land  and t h e  
ad jacent  sand is le ts  (Sand I s l and  and Shark I s land)  a t  Kure Ato l l  (Fig. 1) 
were conducted almost da i ly  from 1 Apri l  t o  13 September, and then 
i r r e g u l a r l y  a t  1-2 week i n t e r v a l s  through t h e  remainder of 1981. 
(1984) desc r ibes  which seals were included i n  a beach count and t h e  s i z e  
c l a s s  c r i t e r i a  i n t o  which most were assigned. 

Stone 

All but  one pup of t h e  year  were tagged on both h ind  f l i p p e r s  wi th  
gray Temple Tags5 whi le  being physical ly  r e s t r a i n e d  by one person. A 5-mm 
diameter ho le  w a s  punched through the  webbing between the  fou r th  and f i f t h  
d i g i t s  u s ing  a l e a t h e r  punch too l .  The s i n g l e  p iece  p l a s t i c  t ag  w a s  then 
in se r t ed  through t h i s  ho le  t o  t h e  pos i t i on  where t h e  connecting pos t  of t he  
two p la t e s  w a s  i n  t h e  punched hole.  
marked w i t h  l a r g e  symbols on t h e i r  pelage us ing  a canmercial h a i r  
l i gh tene r .  
of tagging and weights were obtained by suspending t h e  pup i n  a hoop n e t  
from a s p r i n g  sca l e .  A l l  of t h e  above a c t i v i t i e s  were performed on t h e  
pups fol lowing weaning. 

The pups, whi le  s leeping,  were a l s o  

Standard length  and g i r t h  measurements were taken a t  t h e  t i m e  

Construct ion of a 36 x 61 m enclosure cons i s t ing  of welded w i r e  mesh 
supported by galvanized pipe pos t s  w a s  completed on 5 June. 
was loca ted  on t h e  southwest beach of Green I s l and  (Fig. 1) and enclosed 
equal areas of sand and water; t he  fence he ight  w a s  about 0.8 m on t h e  
beach and 0.5 m above high t i d e  i n  t h e  water. The m a x i m u m  water depth a t  
low t i d e  w a s  approximately 1.5 m. Three female pups which had been weaned 
ear l ier  i n  t h e  season were captured and placed i n t o  t h e  enclosure as soon 
as i t  w a s  completed. 
a l s o  placed i n  t h e  pen. 
by hand t o  the pen o r  t ranspor ted  by small boat. 
placement i n  t h e  enclosure d id  not  exceed 20 min. 

The enc losure  

Two other  female pups were co l l ec t ed  subsequently and 
The pups were captured wi th  a hoop n e t  and c a r r i e d  

T i m e  from capture  to 

The pups i n  the  enclosure w e r e  fed  f i s h  and i n v e r t e b r a t e s  which were 
trapped o r  ne t t ed  i n  t h e  lagoon near Green Is land.  
(1 x 1 x 0.5 m) were placed near  c o r a l  heads w i t h i n  500 m of the enc losure  
and f i s h  caught i n  t h e  t r a p s  w e r e  co l l ec t ed  dai ly .  
some g i l l  n e t t i n g  ad jacent  t o  the  enclosure a t  least every o ther  day, 
provided ample f i s h  t o  feed t h e  f i v e  pups. 
y ie lded  from 2 t o  20 kg of f i s h  per day. 
t h e  most abundant f i s h  i n  t h e  t r aps .  
Mulloidichthys spp.; manini, Acanthurus t r i o s t egus ;  var ious  wrasses, 
Labridae: and b u t t e r f l y  f i shes ,  Chaetodon spp., w e r e  a l s o  common. 
Occasionally,  l o b s t e r s ,  Panul i rus  spp., and conger and moray eels were also 
recovered i n  t h e  t r a p s  and they too  were of fered  t o  t h e  pups. 
catch each day w a s  re leased  into t h e  enclosure alive, except during same of 
t h e  i n i t i a l  feeding sess ions  when dead or  stunned f i s h  were presented. 

Four f i s h  t r a p s  

This,  toge ther  w i t h  

The t rapping  and n e t t i n g  
Nenue, Kyphosus cinerascens,  were 

Squ i r r e l f i sh .  Adioryx spp.; weke, 

The t o t a l  

5Reference t o  t r ade  names does not  imply endorsement by t h e  National 
Marine F i s h e r i e s  Service.  N O M .  
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0 .I .2 .3 .4 .5 km 

Figure 1.--Kure A t o l l .  and Green Island, showing the monk seal 
enclosure site,  off limits area, and 1981 pupping sites. 



The f i v e  pups i n  the  enclosure were re leased  on 2 September. The 
fencing w a s  simply removed from the  enclosure: no attempt w a s  made t o  
ac t ive ly  release t h e  pups by chasing them from t h e  pen. 
r e s igh t ings  of t he  pups through the  win ter  were recorded by U.S. Coast 
Guard personnel and i n  subsequent years  by National Marine F i she r i e s  
Service (NMFS) s t a f f .  

Following release. 

v 

RESULTS AND DISCIISSION 

All of the  atoll-wide monk seal census da t a  are presented i n  Table 1. 
The mean count f o r  a l l  seals except pups of t he  year  was 20.8. Kenyon ( see  
footnotes  1. 2) repor ted  mean counts of a l l  seals on Green I s l and  and t h e  
Sand Islets as 24.5 i n  1979 and 17.9 i n  1980. The mean count of 26 f o r  a l l  
seals i n  1981 i s  not  comparable t o  the earlier counts  of Kenyon because it 
includes all pups i n  t h e  enclosure and includes counts la ter  i n  the  summer 
when a d u l t  males are molting. 
size and sex c l a s s  i n  a s i n g l e  census and the  dates i n  parentheses were: 
adu l t  males: 18 (9/5);  adu l t  females: 6 (6/17, 8/21; subadul t  males: 3 
(9/5);  subadul t  females: 1 ( 4 / 3 ,  4/16. 6/17, 6/25. 8/6, 9 / 5 .  9/13); 
j w e n i l e  males: 4 (6/25): and j u v e n i l e  females 2 (6/21, 8/20). I n  s p i t e  of 
known d i f f e rences  i n  haul ing p a t t e r n s  by sex  and season (Stone 1984). t hese  
census da t a  i n d i c a t e  t h a t  males outnumbered females a Kure Ato l l ,  an 

the  haul ing  loca t ions  of a l l  non-nursing a d u l t  females s igh ted  on Green 
Is land  during 1981 censuses. There i s  a clear preference f o r  Northwest 
Beach and, t o  a lesser ex ten t ,  North Point. an area designated as "off 
l i m i t s "  t o  Coast Guard personnel s t a t ioned  on t h e  i s land .  

The h ighes t  atoll-wide beach counts f o r  each 

observat ion confirmed i n  more recent  work (Gerrodet te  6 ). Figure 2 shows 

A summary of information on t h e  1981 pups i s  presented i n  Table 2. 
S ix  of t h e  10 pups were born on Green Is land  which w a s  h i s t o r i c a l l y  t h e  
major pupping i s l a n d  a t  t he  a t o l l .  I n  t h e  recent  pas t ,  however. i t  had 
l o s t  i ts  appeal as a b i r t h  si te.  probably because of cons tan t  human 
assoc ia ted  dis turbance with beach veh ic l e s  and dogs (Kenyon 1972). The 
r e t u r n  of pupping t o  Green Is land  i s  probably a r e s u l t  of decreasing beach 
dis turbance which should con t r ibu te  t o  b e t t e r  pup surv iva l .  
occurred i n  a l l  months from February through August. wi th  t h e  exception of 
July.  
b i r t h s  on Green Is land  are shown i n  Figure 1. 

I n  1981 b i r t h s  

The mean nursing time w a s  approximately 40 days. S i t e s  of t he  s i x  

The capture  and release weights of the  female pups are  shown i n  Table 3. 
The mean weight loss f o r  t h e  f i v e  w a s  23% of t h e i r  cap tu re  weight. 
seal pups w i l l  normally l o s e  up t o  50% of t h e i r  weaning weight during t h e  
6-12 months following weaning. 
appeared less  than t h a t  of seal pups i n  the  wi ld  during t h e  same t i m e  
per iod based on sub jec t ive  v i s u a l  s i z e  comparison. 

Monk 

"he decrease i n  the  s i z e  of cap t ive  pups 

6Gerrodette,  T. 1985. Estimating t h e  1983 populat ion of Hawaiian 
monk seals from beach counts. Southwest Fish. Cent. Honolulu Lab., N a t l .  
Mar. Fish. S e n . ,  NOM. Admin. Rep. H-85-5. 13 p. 
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Table 1.--Summary of Hawaiian monk seal beach counts  f o r  Kure Ato l l ,  1981. 
~~ 

Non-pups 

4/ 1 
4/ 3 
4/16 
5/21 
6/17 
6/21 
6/25 
7 / 1 1  
7/17 
7/21 
7/25 
7/29 
8/ 2 
8/ 6 

8/20 
8/24 
8/28 
9/ 1 
9/5 
9/13 

8/16 

9 3 0 1 0  0 2 1 0  1 0  0 0 0 3 217 4 21  

5 2 4 0 0 0 1 0  1 1  0 0 0 0 1 2 1 9  2 21  

13 3 4 1 1  1 1  0 0 1 0  0 0 0 3 225 4 29 
6 4 4 1 1 1 0 0 1 1 0 0 1 2 1  1 8 5  23 

8 6 5 1 1 1 0 0 0 0 3 0 0 2 0  2 2 5  27 
5 3 3  I O  1 1  2 0 0 3 0 0 2 0  2 1 8 5  23 

1 0 3 1 0 1 0 4 0 0 0 3 0 0 1 0  1 9 4  23 
4 2 2 0 0 0 0 0 1 0 3 0 0 2 0  9 5  14 

9 3 1 2 0 0 2 1 2 0 5 0 0 0 0  2 0 5  25 
7 4 2 2 0 0 3 1 0  0 5 0 0 0 0 221 5 26 

7 6 6 1 0 0 2 1 0 0 5 0 0 0 0  2 3 5  28 
9 2 3  0 1 3 1 0 0 1 5 0 0 0 0  1 9 6  25 
7 0 3 2 0 3 1 0 1 0 5 0 0 0 0  1 7 5  22 
8 3  8 2 0 1  2 2 0 0 5 0 1  0 0 2 2 7  6 33 

13 5 2 0 0 1 1  1 2  1 5  0 1 0  0 226 7 33 
7 2 6 2 0 2 0 0 0 1 5 0 1 0 0  1 9 7  26 

15 1 8  1 0  1 2  0 1 0  5 0 0 0 0 230 5 35 
1 8 1 4 3 1 1 3 1 0 0 2 0 1 0 0  3 2 3  35 
1 5 2 8 1 1 2 2 1 0 1 2 0 1 0 0  3 2 4  36 

5 2 1 1 0 0 3 1 0 0 5 0 0 0 0 2 1 4 5  19 

5 3 0 0 0 0 3 0 1 0 5 0 0 0 0 2 1 7 5  22 

'Weaned female pups i n  t h e  p ro tec t ive  enclosure were included i n  t h e  census. 

2Total  includes some seals which were not  placed i n  any size/sex class. 
censuses were not  used t o  c a l c u l a t e  t h e  mean non-pup beach count repor ted  i n  t h e  
t e s t .  

These 
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NORTH 

*** 

Figure 2.--Map showing t h e  loca t ions  ( 0 )  of all non-nursing 
a d u l t  female monk seal s igh t ings  during the 1981 f i e l d  season 
on Green Is land.  
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Table 2.--Pups born on Kure Atol l ,  1981. 

B i r t h  Time Tag (gray) 
Weaning nurs ing  Tagging ----------- Capture -------------- PUP 

No. Sex Place Date da te  (days) d a t e  Left Right date2 
- 

5 

26 

53 

56 

50 

64 

00 

82 

83 

131 

M 

M 

M 

F 

F 

F 

F 

F 

F 

M 

G 2/18 3/23 33 6/17 615 616 -- 
G 3/10 4/22 43 6/08 609 610 I 

S - 3  wk 4/25-26 -35 (not seen after 5/21/81) 
old, 4/11 

S -10 d Not -- 6/11 606 612 6/09 
old, 4/11 determined 

G 4/10 6/01 52 6/11 605 604 6/06 

G 4/19 5/20 31 6/11 607 608 6/06 

G Between Disappeared wi th  mother 2-3 June 
5/5 and 5/19 

S - 6/03 7/17 - 44 7/18 617 618 7/18 

S - 6/06 7 /17 - 41 7/18 890 900 7/18 

G 8/17 9/25 39 10/7 621 620 -- 

'G = Green Is land  and S = Sand Is land .  

2KL1 pups w e r e  r e l eased  on 2 September 1985. 

Table 3.--Kure Ato l l  cap t ive  pup weights, 1981. 

PUP Capture weight Time i n  enc losure  Release weight Percent  
No. (kg) (days) (kg) loss 

56 
50 
64 
82 
83 

56.8 
87.7 
75.0 
80.9 
84.1 

85 
88 
88 
46 
46 

44.5 
65.9 
55.0 
64.1 
69.1 

22 
24 
26 
21 
18 



The pups were observed t o  consume at leas t  some of all spec ie s  of f i s h  
of fe red  t o  them as w e l l  a s  l obs t e r s .  one eel. and one hermit crab.  There 
was a c l e a r  preference f o r  t he  b u t t e r f l y  f i s h e s  and weke. Based on 24 h 
observat ions the  seals appeared t o  chase f i s h  more a t  n ight  than dur ing  
dayl ight  hours. 
and were occasional ly  seen mouthing sea cucumbers. Once they began 
mouthing f i s h ,  they a l l  progressed quickly t o  ca tch ing  l i v g  f i s h .  
observed t h a t  the last  two pups placed i n  the  pen began e a t i n g  much sooner 
than t h e  o r i g i n a l  t h ree  animals: presumably see ing  t h e  o lde r  pups ca tch ing  
and consuming f i s h  enabled them t o  l ea rn  the  techniques f a s t e r .  No hea l th  
problems were encountered by pups during t h e  3 months of maintenance and. 
once a pup began ea t ing .  it was observed e a t i n g  regular ly .  

I n i t i a l l y .  t h e  pups would take only dead or stunned f i s h  

It w a s  

Following release of t h e  seals  on 2 September 1981. only one animal 
(pup No. 64) has  never been res ighted  and is  presumably dead. 
seen the  day of release. The o ther  four  females have been ' res ighted 
regular ly  i n  subsequent years  through the  summer of 1985. 

She w a s  l a s t  

The female pups appeared healthy throughout t h e i r  cap t ive  maintenance 

A t  
period and n e i t h e r  t he  quant i ty  nor q u a l i t y  of f i s h  which w a s  made 
a v a i l a b l e  t o  t h e  pups appeared t o  negat ively impact t h e i r  developnent. 
least  i n  1981. tox ins  i n  reef f i s h e s  were not a problem. 
specula t ion  t h a t  congeni ta l  problems may have been a cause of high 
mor t a l i t y  of Kure pups does not  seem val id .  This work demonstrated t h a t  
p ro t ec t ing  female monk seal pups a t  Kure Ato l l  from being traumatized by 
adu l t  m a l e  seals or  a t tacked  by sharks during t h e i r  f i r s t  summer can 
g rea t ly  enhance t h e i r  p robabi l i ty  of survival. 

Simi lar ly .  

The o r i g i n a l  concept f o r  t h i s  p ro jec t  came from Ancel Johnson. USEWS. 
Anchorage. Alaska. He a l s o  suggested the  use  of t h e  Temple Tag on monk 
seals, which now appear t o  have a very high r e t e n t i o n  rate. 
a s s i s t ance  wi th  t h e  f i e l d  observat ions and pup care  was provided by Karl 
Kellar. Bonnie Storm. Amy Uyemura. and Deanna Vick. Personnel of t h e  U.S. 
Coast Guard. Kure I s l and  Loran Sta t ion .  pravided var ious  types of support  
a s s i s t ance  on a day-to-day b a s i s  and t h e  Coast Guard Air Sta t ion .  Barbers 
Point,  Oahu. provided t r anspor t a t ion  t o  Kure Ato l l .  

Important 
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