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ABSTRACT 

Data on t h e  Hawaiian monk seal, Monachus schau ins l and i .  i n c l u d i n g  pup 
production, pupping l o c a t i o n s ,  and i n j u r i e s  a t  L i s i a n s k i  I s l a n d  i n  1982 are 
presented. 
Of the  observed b i r t h s ,  75% occurred on t h e  east s i d e  of t h e  i s l a n d .  Aver- 
age nu r s ing  pe r iod  f o r  14  mother-pup p a i r s  w a s  37.4 days. 
pups w a s  observed. 
t h e  i s l a n d .  
male seals. 

Tbenty-eight pups were born, of which 26 survived t o  weaning. 

One exchange of 
Ten seals were i n j u r e d  w h i l e  personnel were p r e s e n t  on 

Four of t h e s e  i n j u r i e s  were a t t r i b u t a b l e  t o  a t t a c k s  by a d u l t  
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~ O D U C T I O N  

A s tudy  of t h e  endangered Hawaiian monk seal ,  Monachus schauins landi ,  
w a s  conducted by personnel from the Nat ional  Marine F i s h e r i e s  Serv ice  
(NMFS), Southwest F i s h e r i e s  Center Honolulu Laboratory,  on L i s i a n s k i  I s l and  
from 17 March t o  1 4  September and 26 October t o  22 November 1982. 
r epor t  summarizes reproduct ive  and i n j u r y  d a t a  c o l l e c t e d  dur ing  t h e  1982 
f i e l d  season on L i s i a n s k i  I s land .  Other monk seal  s t u d i e s  conducted con- 
c u r r e n t l y  by NMFS re sea rche r s  a t  L i s i a n s k i  I s l a n d  are r epor t ed  elsewhere 
(Schlexer 1984; Stone 1984; Johanos; Henderson and Johanos ) . 

This 

2 

Comprehensive reproduct ive  and i n j u r y  d a t a  have not  been c o l l e c t e d  on 
L i s i a n s k i  I s l a n d  i n  t h e  p a s t ,  and pup product ion has  never  been p r e c i s e l y  
determined be fo re  t h e  c u r r e n t  study. Surveys t h a t  i nc lude  pup t o t a l s  were 
made p e r i o d i c a l l y  s i n c e  1951 (summarized i n  Clapp and Wirtz 1975: Johnson 
e t  a l .  19821, but  da t a  c o l l e c t e d  before  1980 were obtained du r ing  s h o r t  
v i s i t s  o r  a e r i a l  surveys.  Pups were not  i n d i v i d u a l l y  i d e n t i f i e d ,  and t h e  
number r epor t ed  was a minimum r e f l e c t i n g  t h e  h ighes t  pup beach count. I n  
1980, a f i e l d  camp was e s t a b l i s h e d  on L i s i a n s k i  I s l a n d  from 4 May t o  11 
June, during which i n d i v i d u a l  p a r t u r i e n t  females  and pups were i d e n t i f i e d  
by n a t u r a l  markings and loca t ion .  A t  l e a s t  22 pups were born t h a t  yea r  
(DeLong3). The 1980 f i e l d  camp d i d  no t  extend t o  t h e  end of t h e  pupping 
season, however, and i t  i s  l i k e l y  t h a t  more pups were born a f t e r  t h e  camp 
disbanded. 

Area 

L i s i a n s k i  I s l a n d  ( l a t .  26*02'N, long. 174OOO'W) is a low coral-sand 
i s l a n d  w i t h i n  t h e  Hawaiian Archipelago, l o c a t e d  approximately 925 mi 
northwest of Honolulu. The geology, vege ta t ion ,  and h i s t o r y  of L i s i a n s k i  
I s l a n d  i s  descr ibed  i n  d e t a i l  by Clapp and Wirtz (1975). 

The perimeter of L i s i a n s k i  I s l a n d  w a s  d iv ided  i n t o  49 s e c t o r s  of 
nea r ly  equal  s ize  f o r  t h e  purpose of de f in ing  l o c a t i o n  i n  d a t a  c o l l e c t i o n  
(Fig. 1 ) .  

'Johanos, T. C. 1984. Hawaiian monk seal a s s o c i a t i o n  p a t t e r n s  on 
L i s i a n s k i  I s land:  1982 p i l o t  s tudy  r e s u l t s .  U.S. Dep. Ccmmer., NOAA 
Admin; Report. H-84-18, 12  p. 

Hawaiian monk seal pups. Manuscr. i n  prep. Southwest Fish.  Cent., Hono- 
l u l u  Lab., N a t l .  Mar. Fish.  Serv., NOAA, Honolulu, H I  96812. 

Serv., NOAA, S e a t t l e ,  WA 98115, pers.  commun. June 1986. 

Henderson, J. R. and T. C. Johanos. E f f e c t s  of tagging  on weaned 

3R. L. DeLong. Northwest and Alaska Fish.  Cent., N a t l .  Mar. Fish.  
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Figure 1.--Map of Lisianski Island showing 49 sectors ,  known pupping sites. 
and the location of a mummified pup carcass, 1982 (e = pupping s i te ,  X = 
location of the carcass).  
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Bleach and Sca r  I d e n t i f i c a t i o n  

A l l  i n d i v i d u a l s  i n  t h e  L i s i a n s k i  populat ion were i d e n t i f i e d  i n  1982 by 
e i t h e r  n a t u r a l  markings o r  app l i ed  bleach marks. I d e n t i f i e d  animals  and 
methods used are t h e  same as repor t ed  by Stone (1984). 
numbers. however, have been p r e f i x e d  w i t h  t h e  l e t t e r  "G" i n  t h i s  r epor t .  

H i s  i d e n t i f i c a t i o n  

Marking and Tagging Pups - 
Pups were bleach-marked as soon as p o s s i b l e  postweaning. and 50% of 

t h e  weaned pups were a l s o  tagged. Pup tagging,  measurements. and t h e  
protocol  f o r  determining which pups received t a g s  are descr ibed i n  Hender- 
son and Johanos ( foo tno te  2). 

Dai ly  Monitoring 

The per imeter  of L i s i a n s k i  I s l a n d  w a s  walked a t  least  f o u r  times d a i l y  
from 21 March t o  13 September and 26 October t o  22 November except  f o r  
s i n g l e  c i r c u i t s  on 3 days ( f o o t n o t e  2). 
Alcorn. C. Edward Bowlby. John R. Henderson. Thea C. Johanos. F red r i ck  V. 
Schlexer,  and H. Sheridan Stone. I n  a d d i t i o n  t o  c o l l e c t i n g  d a t a  f o r  
s t u d i e s  r epor t ed  elsewhere. obse rve r s  a l s o  monitored noteworthy even t s  such 
as  b i r t h s .  weanings, and t h e  appearance and p rogres s  of i n j u r i e s .  

Data were c o l l e c t e d  by Dor i s  J. 

RESULTS AND DISCUSSION 

Reproduction 

Pup Product ion and Surv iva l  

A t  least  28 pups were born i n  1982; 16 males. 11 females. and one of 
undetermined sex (Stone 1984). 
(86%) were s t i l l  observed r e g u l a r l y  i n  November 1982. Two pups (GO49 and 
6051) died a t  o r  near  b i r t h .  one pup (GO211 d ied  when about 5 months old. 
and ano the r  pup (6023) w a s  l a s t  seen on September 8 when about 7 months o l d  
(Stone 1984). The l a t t e r  pup has  not been subsequent ly  r e s i g h t e d  a t  any 
l o c a t i o n  w i t h i n  t h e  Northwestern Hawaiian I s l ands .  and is presumed dead. 
Fu r the r  d e t a i l s  on t h e  m o r t a l i t i e s  and disappearance are p resen ted  i n  Stone 
(1984). 

Pup s u r v i v a l  w a s  f a i r l y  high: 24 of 28 pups 

Tire and Locat ion of B i r t h s  

A t  least  13 pups were born b e f o r e  t h e  f i e l d  season began: 3 weaned 
pups. 9 nu r s ing  pups, and p a r t  of a mummified pup c a r c a s s  w e r e  p re sen t  
when obse rve r s  a r r i v e d  on 17 March. 
bones and s c r a p s  of b l ack  n a t a l  pelage.  
(Table 1). 

The c a r c a s s  cons i s t ed  of only a few 
The l a s t  pup w a s  born on 21 June 

F igu re  1 d e p i c t s  t h e  l o c a t i o n s  of t h e  15 b i r t h s  which occurred a f t e r  
17 March and t h e  l o c a t i o n  a t  which t h e  mummified carcass w a s  found. 
Assuming t h e  c a r c a s s  w a s  l o c a t e d  a t  o r  nea r  t h e  b i r t h  l o c a t i o n .  12 of 16 
b i r t h s  (75%) occurred on t h e  east s i d e  of t h e  i s l a n d  ( s e c t o r s  17-32), 
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Table 1.--Summary of L i s i a n s k i  I s l a n d  pups, 1982 
(F = female. M = male. Sec = s e c t o r ,  I D  = i d e n t i f i c a t i o n ) .  

Measurements 
Green t a g  a t  tagging (cm) Bir th  Weaning Nursing 

period Mother Date ___-------_------ --------- -------- ___--_-- 
I D  No. Left Right , Sex tagged G i r t h  Length Date Sec Date Set_ (days) I D  

GOO0 
GOO1 
GOO2 
GO03 
GO04 
GOO5 
GO06 
GO07 
GOO8 
GOO9 
G O i O  
GO1 1 
6012 
GO21 * 
GO23 
GO25 
GO W 
GO29 
G O 3 1  
GO33 
GO35 
GO3 7 
GO39 
GO41 
GO43 

GO5 1 

M 
M 
M 
F 
M 
M 
M 
F 
F 
F 
H 
M 
P 
n 
n 
F 
F 
M 
I 
F 
F 

n 
F 
F 
M 
U 

n 
n 

-- 
-- 
_- 
-- 
_- 
-- 
-- 
-- -- 
-- -- -- 
-- 

91 .o 
105.0 
110.0 
100.0 
108.0 

112.0 
102.0 
103.0 
101.0 

98.0 
96.0 
98.5 

r i9 .o  

-- 
-- 

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

125.0 
130.9 
130.0 
125.0 
133.0 
141.0 
136.0 
148.0 
126.0 
131.0 
130.0 
f38.0 
124.0 -- 

-- 

-- 
-- 
-_ 
-- 
-- 
-- 

4/12 
4/13 
4/23 
5/;3 
5/08 
5/19 
6/21 -- 

-- -- -- 
-- 
-- 

3/28 
4/ 20 
4/20 
4/29 
5/13 
5/17 
5/3 1 
4/21 -- 

-- 
3/26 
3/28 
4/11 
4/19 
4/26 
5 /  21 
5/16 
6/03 
6/07 
6/18 
6/25 
7/26 -- 

-- 
3/29 
4 / 0 2  
4/20 
4/ 29 
5/02 
5 /  26 
5 /  27 
6/07 
6/20 
6/29 
7/04 -- 

-- 

-- 
20 
24 
25 
25 
20 
26 
11 
28 
40 
28 
33 
28 -- 
-- 
11 
21 
27 
20 
25 
41 
28 
28 
28 
20 
25 -- 
-- 

-- - 
GA33 
GA37 
GA3 8 
GA35 
GA29 
GA42 
G105 
G103 
ga55 
GA44 
GA79 - -- - 
GA34 
GA36 
GAOl 
GM 2 
G104 
6102 
GA61 
G l O l  
G131 
ga16 
GA20 -- 

*Found dead 19 June 1982. 
tLost or ig ina l  t a g  026. retagged wi th  t a g  046 on 27 August 1982. 
$Perinatal  pup mortali ty.  
#Pup mortal i ty  before  17 March 1982. 

Pap &change and Resumption of Nursing in "Weaned" Pups 

Aweaned pup b r i e f l y  resumed nursing on a f o s t e r  mother and t h e  f o s t e r  
mother l a t e r  exchanged n a t u r a l  pups wi th  ano the r  female. 
t h e  even t s  surrounding t h e s e  circumstances follows. 

A chronology of 

On 28 March a d u l t  female GA12 gave b i r t h  t o  a female pup (6033) i n  
s e c t o r  24. 
(GO021 along w i t h  h e r  n a t u r a l  pup: dual nu r s ing  cont inued f o r  2 days 
(Alcorn and Henderson 1984). 

l b o  days after p a r t u r i t i o n ,  she s t a r t e d  nu r s ing  a "weaned pupn 

On 12  Apr i l  a d u l t  female GA29 gave b i r t h  t o  a male pup (6006) a t  t h e  
northern boundary of s e c t o r  23. approximately 75 m n o r t h  of t h e  GAl2-pup 
pa i r .  The GA29-GOO6 p a i r  g r a d u a l l y  moved south over  a period of t w o  weeks. 
and were ad jacen t  t o  t h e  GA12-GO33 p a i r  from 27-29 April .  The exchange 
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occurred on 27-28 April .  a l though i t  was n o t  d i r e c t l y  observed. 
t h e  pups were of oppos i te  sex. t h e  exchange was de tec t ed  several days l a t e r  
when t h e  sexes of t h e  pups were checked. On 28 Apr i l  one of us  (JRH) noted 
t h a t  t h e  pup suckl ing  on GA12 ( a c t u a l l y  GA29's pup G006) appeared t o  be  
"grossly underdeveloped" compared t o  the pup s u c k l i n g  on GA29 (GA12's pup 
6033). 
south,  around a rock promontory i n t o  s e c t o r  25, where they remained. 

Because 

Af t e r  29 April .  GA29 and pup GO33 cont inued t o  gradual ly  move 

On 2 May female GA12 departed,  e f f e c t i v e l y  "weaning" GA29's 21-day o ld  
pup G006. 
of two previous ly  weaned pups a f t e r  the depa r tu re  of GAl2. 

This  pup a c t i v e l y  "suckled" on t h e  n i p p l e s  and p e n i l e  a p e r t u r e  

A t  0940 on 6 May pup GO06 was seen  t o  have moved south  of t h e  rock 
promontory i n t o  s e c t o r  25 and w a s  a c t i v e l y  pursu ing  GA29 ( h i s  n a t u r a l  
mother). s o l i c i t i n g  nursing.  By 1000 GA29 accepted and nursed h e r  own male 
pup. wh i l e  t h e  female pup GO33 (of GA12), which s h e  had been nu r s ing  s i n c e  
27 o r  28 Apr i l ,  a t tempted t o  suck le  another  weaned pup. The a d u l t  GA29 
threa tened  and voca l ized  towards GAl2's pup, and defended h e r  n a t u r a l  pup 
(G006) a g a i n s t  an approaching a d u l t  male. Female GA29 cont inued t o  nurse  
h e r  own' pup u n t i l  21 May. when she departed and t h e  pup w a s  weaned. 

Pup exchanges a r e  not  uncommon (Johnson and Johnson 1978, 1981) , and 
may r e s u l t  i n  premature weaning of underdeveloped pups (and extra nurs ing  
for t h e i r  coun te rpa r t s )  i f  t h e  pups involved are of widely d i s p a r a t e  ages. 
This  exchange i s  noteworthy i n  t h a t  t h e  prematurely weaned pup was a b l e  t o  
r e u n i t e  w i t h  i t s  n a t u r a l  mother, d i s p l a c e  i t s  l a r g e r  counterpar t .  and nu r se  
f o r  15 a d d i t i o n a l  days. Tota l  nurs ing  times are a s  follows: 

Adult female GA12: 
Adult female GA29: nursed 39 days. 
Pup G006: suckled 35 days. 
Pup G033: suckled 39 days. 

nursed 35 days ( inc lud ing  2 pups f o r  2 days).  

Nursing Duration 

Complete nu r s ing  d u r a t i o n  w a s  observed f o r  1 4  mother-pup p a i r s  i n  
Average nurs ing  d u r a t i o n  was 37.4 days and ranged from 33 t o  43 1982. 

days. 

Injuries 

I n j u r i e s  which occurred wh i l e  personnel  were on t h e  i s l a n d  are  l i s t e d  
f o u r  rece ived  d o r s a l  wounds probably i n  Table 2. 

i n f l i c t e d  by a d u l t  male seals,  two rece ived  sha rk  b i t e s .  one seal was 
i n j u r e d  on t h e  rear f l i p p e r  by t h e  b i t e  of another  seal, and t h r e e  seals 
sus t a ined  i n j u r i e s  of unknown cause. A l l  do r sa l  wounds were incu r red  by 
a d u l t  females. None of t h e s e  1 0  wounds r e s u l t e d  i n  death.  

Ten seals were in ju red :  

An e leven th  i n j u r e d  seal, a subadul t  female. w a s  p resent  on t h e  i s l a n d  
She had a severe d o r s a l  i n j u r y  which prob- when t h e  f i e l d  pa r ty  a r r ived .  

ab ly  r e s u l t e d  i n  h e r  dea th  (Stone 1984). 
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Table 2.--Monk seal i n j u r i e s  a t  L i s i a n s k i  Is land.  1982 ( A  = a d u l t .  S = 
subadult .  W = weaned pup; F = female. M = male: P = probable  cause. K = 
known cause) .  

Date S i z e  
1982 c l a s s  Sex I D  Desc r ip t ion  of I n j u r y  P/K Cause - 

4 /  08 

4 /  1 4  

4/ 26 

5/25 

51 29 

61 21 

6/3 0 

7/-- 

7/13 

7/17 

A 

A 

A 

A 

W 

S 

A 

A 

W 

A 

M -- 

F GA20 

F GA62 

F GA18 

F GO35 

F GS17 

M GA95I 

F GA77 

M GO02 

M GA17 

Hind f l i p p e r .  tear i n  webbing K 
and puncture  

Posterodorsal :  30 X 30 c m  P 

Mid-dorsal wound w i t h  15-20 c m  P 
diameter abscess  

Dorsal. dimensions unknown P 

Lost  claw and t e rmina l  phalanx -- 
of 4 t h  d i g i t ,  r i g h t  f o r e f l i p p e r  

P a r t i a l l y  b l inded  by i n j u r y  t o  
l e f t  eye; e y e b a l l  pushed i n t o  
head and socket damaged 

-- 

P a r t i a l  amputation of r i g h t  P 
hind f l i p p e r ;  phalanges missing;  
r i g h t  h i p  l a c e r a t i o n s  

Dorsal.  dimensions unknown P 

-- 3-4 small ( 2  cm) s c r a p e s  on 
l e f t  head and neck 

Cookie-cut ter b i t e ,  r i g h t  P 
v e n t r a l  abdomen, 5-10 c m  
d i  ame t e r 

Seal  

Adult  male 

Adult male 

Adult male 

Unkn own 

Unknown 

Shark 

Adul t m a l  e 

Unknown 

Shark 

'See Stone (1984) f o r  i n j u r y  d e t a i l s .  
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