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A p p e n d i x  B.--Summary of L a y s a n  Island censuses, 1982 (M = male, F = female, 
9 = sex u n k n o w n ,  W = w e a n e d ,  N = nursing).  

T o t a l  

In Non- 
A d u l t  Subadult Juvenile  P u p s  

D a t e  M F 7 M F ? M F ? W N Observer1 molt pups P u p s  

31172 -_ -_ __ 
3/18 16 10 30 
3/21 19 15 20 
3/23 13 12 26 
3/26 17 23 26 

3/28 32 18 19 
3/30 30 16 22 
411 22 16 16 
413 25 15 22 
415 30 21 18 

418 34 21 15 
4/10 17 17 26 
4/12 43 20 15 
4/15 23 25 9 
4/17 32 27 14 

4/19 28 21 11 
4/23 20 18 17 
4/25 20 15 15 
4/27 28 24 11 
4/29 26 19 24 

511 25 21 7 
513 33 13 13 
515 31 26 11 
517 32 27 11 
519 20 26 2 

5/11 30 25 8 
5/13 14 28 3 
5/15 23 22 12 
5/17 28 23 10 
5/19 19 16 11 

5/21 21 23 8 
5/23 31 19 9 
5/25 20 17 12 
5/27 26 20 13 
5/29 26 25 4 

-- -- -- -- -- -- 0 5 AK, DA 
5 2 1 6  2 5 1 2  1 6  DA 
6 3 5 5 8 11 1 8 A K , D A  
4 0 1 5  8 4 1 5  1 9  DA 
7 5 12 4 7 8 1 8 A K , D A  

3 1 3 1 0  6 4  8 1 8  DA 
3 10 7 3 4 3 1 7 A K , D A  
4 6 6 7 5  8 1 9  DA 
4 5 11 2 3 2 2 9 A K , D A  
11 6 10 9 3 11 2 9 DA 

8 5 12 3 2 4 3 9 A K , D A  
1 5 5 2 3  8 3 9 DA 
9 5 11 3 1 3 3 0 A K , D A  
8 7 1 0  5 2  5 3 1 DA 
8 1 6  2 1  4 3 1 A K , D A  

1 3 1 4  6 2 1 3  2 1 DA 
4 1 1  3 6 1  4 3 1 DA 
4 5 6 0 0 1 8 7 A K , D A  
4 7 2 3 1  4 7 9 DA 
7 9 6 4 0  6 8 9 A K , D A  

2 8 5 5 2  4 7 9 DA 
7 11 2 2 2 3 8 8 A K , D A  
4 6 2 7 2 5 6 9 D A  
4 8 4 5 0 4 7 11 A K , D A  
3 8 5 5 1  6 5 1 1  DA 

1 4 1 3  5 0  0 6 1 1  A K , D A  
3 7 4 4 3  4 7 1 1  DA 
2 7 1 0  5 0  1 7 1 1  A K , D A  
1 2  6 3 4  7 8 1 2  DA 
5 0 12 7 3 2 11 7 AK, DA 

3 5 6 5 3  4 1 3  9 DA 
5 3 6 6 2 6 11 9 K , D A  
4 9 6 7 5  1 1 0  8 DA 
7 8 7 2 1 2 14 8 A K , D A  
6 8 0 3 2  4 7 1 0  DA 

0 92 5 
0 98 7 
0 92 9 
0 97 10 
0 109 9 

0 113 9 
0 98 8 
1 90 10 
1 89 11 
1 119 11 

3 104 12 
4 84 12 
4 110 13 
3 94 14 
3 95 14 

5 99 13 
5 84 14 
5 66 15 
5 84 16 
8 101 17 

6 79 16 
5 86 16 
5 94 15 
4 95 18 
3 76 16 

3 86 17 
3 70 18 
0 82 18 
4 84 20 
4 75 18 

4 78 22 
5 87 20 
3 81 18 
2 86 22 
5 78 17 
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ABSTRACT 

The a b s o l u t e  number o f  an ima le  i n  t h e  Hawaiian monk seal ,  Monachus 
s c h a u i n s l a n d i ,  p o p u l a t i o n  a t  L i s i a n s k i  I s l a n d  was de te rmined  by i d e n t i f y i n g  
i n d i v i d u a l s  on t h e  b a s i s  of  a p p l i e d  b l e a c h  symbols and n a t u r a l  marks,  and 
conduc t ing  98 i s l a n d  c e n s u s e s  from 17  March t o  14 September,  and 26 Octobe r  
t o  22 November 1 9 8 2 .  The e x t e n s i v e  d a t a  b a s e  o b t a i n e d  by t h e s e  marking and 
census  methods shou ld  p r o v i d e  s p e c i f i c  q u a n t i t a t i v e  i n f o r m a t i o n  t h a t  may b e  
u s e f u l  i n  t h e  i n t e r p r e t a t i o n  of f u t u r e  c e n s u s  and p o p u l a t i o n  d a t a  from 
i s l a n d s  used by Hawaiian monk seals. The a l t e r n a t e  day c e n s u s e s  p rov ided  
d a t a  on t empora l  and s p a t i a l  haul-out  p a t t e r n s  f o r  i n d i v i d u a l  seals. Data 
were c o l l e c t e d  d a i l y  on pupping,  weaning, m o l t i n g ,  and o t h e r  f a c t o r s  t h a t  
may i n f l u e n c e  haul-out p a t t e r n s .  I n j u r i e s  and d e a t h s  were documented. 

I n  a d d i t i o n  t o  28 pups of  t h e  y e a r ,  215 seals c o n s i s t i n g  of t h e  fo l low-  
18 male and 10 fema le  juveniles,  24 male and 21 female i n g  were i d e n t i f i e d ;  

s u b a d u l t s ,  and 101 male and 41 female a d u l t s .  Only two of  t h e s e  seals ( an  
a d u l t  f e m a l e  and a d u l t  ma le )  were known t o  have moved t o  L i s i a n s k i  I s l a n d  
from o t h e r  i s l a n d s  d u r i n g  t h e  s t u d y .  
d i s a p p e a r e d  and i s  presumed dead. 
a d u l t  f e m a l e s  w i t h  d o r s a l  wounds, and a s h a r k - i n j u r e d  a d u l t  male. 

Three  pups d i e d ,  and a s u b a d u l t  female 
There  were t h r e e  s e r i o u s  i n j u r i e s :  two 



INTRODUCTION 

Direct c o u n t s  of t h e  Hawaiian monk sea l ,  Monachus s c h a u i n s l a n d i ,  over 
t h e  l a s t  two and a h a l f  d e c a d e s  have i n d i c a t e d  changes  i n  abundance a t  a l l  
major i s l a n d s  i n  t h e  N o r t h w e s t e r n  Hawaiian I s l a n d s  ( Johnson e t  a l .  1982) .  
The overa l l  p o p u l a t i o n  t r e n d  h a s  been  a marked d e c l i n e ,  b u t  t h e  c o u n t s  are 
o n l y  a n  i n d e x  of r e l a t i v e  abundance.  U n t i l  t h e  l a t e  1 9 7 0 ' ~ ~  c o n s t r a i n t s  of 
time and l o g i s t i c s  p r e v e n t e d  s t a n d a r d i z a t i o n  of c e n s u s  methodology among 
y e a r s  o r  a t o l l s .  Tagging and marking d a t a  have been  v a l u a b l e  i n  e s t i m a t i n g  
r e p r o d u c t i v e  rates and i n t e r v a l s ,  and i n  b e t t e r  u n d e r s t a n d i n g  i n t e r i s l a n d  
movement (Kenyon and Rice 1960;  W i r t z  1968;  Johnson and K r i d l e r  1983) .  But 
l i t t l e  c u r r e n t  i n f o r m a t i o n  i s  a v a i l a b l e  on  age- o r  s e x - s p e c i f i c  s u r v i v a l ,  
and t h e r e  a r e  few d e t a i l e d  d a t a  on i n d i v i d u a l  haul -out  p r o b a b i l i t i e s  by 
s e x ,  a g e  c l a s s ,  or  s e a s o n  w i t h  which t o  a d j u s t  c e n s u s  d a t a  f o r  m i s s e d  
seals. I n t e r i s l a n d  movement a p p e a r s  t o  b e  low (Johnson e t  a l .  19821,  b u t  
i t s  e x a c t  i n f l u e n c e  on  p a r a m e t e r s  a t  t h e  p o p u l a t i o n  leve l  i s  unknown, and 
j u s t  how open  o r  c l o s e d  t h e  s u b p o p u l a t i o n s  are  h a s  n o t  been  d e t e r m i n e d .  

To o b t a i n  more p r e c i s e  i n f o r m a t i o n  on Hawaiian monk sea l  p o p u l a t i o n  
dynamics,  s t u d i e s  were c o n d u c t e d  on L i s i a n s k i  I s l a n d  from 17 March t o  14 
September  and 26 O c t o b e r  t o  22 November 1982.  
t i o n  s t u d y  a re  d e s c r i b e d  i n  t h i s  r e p o r t .  
c o n d u c t e d  by t h e  Southwes t  F i s h e r i e s  C e n t e r  Honolulu L a b o r a t o r y ,  N a t i o n a l  
Marine F i s h e r i e s  S e r v i c e  (NMFS) r e s e a r c h e r s  a t  L i s i a n s k i  on pup t a g g i n g  
e v a l u a t i o n ,  a s s o c i a t i o n  b e h a v i o r ,  r e s t r a i n t  and i n s t r u m e n t a t i o n  of sea ls ,  
d i v i n g  and haul -out  p a t t e r n s ,  and e n t a n g l e m e n t  i n  d e b r i s  w i l l  b e  r e p o r t e d  
e l s e w h e r e .  

The f i n d i n g s  o f  t h i s  popula-  
O t h e r  s t u d i e s  s i m u l t a n e o u s l y  

P o p u l a t i o n  s t u d i e s  on L i s i a n s k i  I s l a n d  i n  1982 c e n t e r e d  on marking a l l  
seals t h a t  h a u l e d  o u t  and c o n d u c t i n g  a l o n g  ser ies  of f r e q u e n t  c e n s u s e s  of 
t h e  e n t i r e  i s l a n d .  The o b j e c t i v e s  were t o  o b t a i n  d a t a  fo r  e v a l u a t i n g  
v a r i o u s  p o p u l a t i o n  estimators, o b t a i n  a n  a b s o l u t e  c o u n t  as a r e f e r e n c e  f o r  
t h e  e s t i m a t i o n  t e c h n i q u e s ,  and document d e t a i l e d  haul -out  p a t t e r n s  of 
i n d i v i d u a l s  and f a c t o r s  t h a t  a f f ec t  them. Accomplishing t h e s e  o b j e c t i v e s  
w i l l  l e a d  t o  s t a n d a r d i z e d  methods t h a t  may be a p p l i e d  i n  f u t u r e  y e a r s  on 
more i s l a n d s  t o  a c c u r a t e l y  estimate monk seal  p o p u l a t i o n s  and p r e c i s e l y  
m o n i t o r  t r e n d s .  

AREA AND METHODS 

Area 

L i s i a n s k i  I s l a n d  ( l a t .  26"02'N, l o n g .  174"OO'W) i n  t h e  Hawai ian  
A r c h i p e l a g o  ( F i g .  1) i s  t h e  s i n g l e  i s l a n d  on  Neva S h o a l ,  a l a r g e  reef bank 
d e s c r i b e d  i n  d e t a i l  b y  Clapp  and W i r t z  (1975) .  
p r o j e c t i o n s  o f  cora l  are  awash a t  low t i d e ,  b u t  u s a b l e  seal  haul -out  s i t es  
more t h a n  a few dozen  meters o f f  L i s i a n s k i ,  and t h u s  unobserved  on c e n s u s ,  
are  c o n s i d e r e d  n e g l i g i b l e .  
s h o r e l i n e  t h e r e  i s  m o s t l y  c o n t i n u o u s  v e g e t a t i v e  cover. 
low v e g e t a t i o n  o f t e n  o b s c u r e s  seals  h a u l e d  up  beyond t h e  b e a c h  f o r  t h e  
n i g h t  o r  d u r i n g  windy,  r a i n y ,  o r  c o o l  w e a t h e r .  

A few v e r y  small o f f s h o r e  

S e v e r a l  meters o r  more i n l a n d  from t h e  
T h i s  u s u a l l y  d e n s e ,  

T h i s  v e g e t a t i o n  a l s o  
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3 

p r o v i d e d  c o v e r  a t  times f o r  o b s e r v e r s  t o  minimize  l i k e l i h o o d  of seal  
d i s t u r b a n c e ,  i n  g e n e r a l ,  a n d ,  i n  p a r t i c u l a r ,  t o  a v o i d  a f f e c t i n g  hau l -ou t  
p a t t e r n s .  

L i s i a n s k i  is  a b o u t  240 km s o u t h e a s t  o f  Pear l  and Hemes Reef, which 

It i s  a b o u t  215 km west o f  Laysan I s l a n d ,  which has  a 
i s  composed of s e v e r a l  i s l e t s  and s u p p o r t s  a small seal  p o p u l a t i o n  ( John-  
s o n  e t  a l .  1 9 8 2 ) .  
seal  p o p u l a t i o n  a p p a r e n t l y  g r e a t e r  t h a n  L i s i a n s k i ' s .  These  are  t h e  two 
monk seal  p o p u l a t i o n s  n e a r e s t  L i s i a n s k i .  

The i s l a n d  p e r i m e t e r  was d i v i d e d  i n t o  4 9  s e c t o r s  o f  v a r y i n g  l e n g t h ,  
d e l i n e a t e d  as much as p o s s i b l e  by long- te rm n a t u r a l  l andmarks  ( F i g .  2 ) .  

P o p u l a t i o n  Marking 

Age C l a s s i f i c a t i o n  

A seal  t o  b e  marked was a s s i g n e d  an a g e  c l a s s ,  t h e n  a s s i g n e d  a two- 
d i g i t  (pup)  o r  t h r e e  d i g i t  symbol from a series f o r  t h a t  class.  Marking 
emphas is  i n i t i a l l y  was on a d u l t  f e m a l e s ,  e s p e c i a l l y  t h o s e  a p p a r e n t l y  preg-  
n a n t ,  t h e n  on immature seals b e f o r e  t h e y  began m o l t i n g ,  and f i n a l l y  on 
a d u l t  males. 

S e a l s  were c l a s s i f i e d  d i r e c t l y  i n t o  t h e i r  "age group"  based  on known 
a g e  (pups -o f - the -yea r ,  n u r s i n g ,  o r  weaned) o r  r e p r o d u c t i v e  s t a t e  ( a d u l t  
f e m a l e s  w i t h  p u p s ) ,  o r  i n d i r e c t l y  based  on an  e s t i m a t e d  "age class." 
l a t t e r  c l a s s i f i c a t i o n  i n c l u d e d  t h r e e  g r o u p s :  

T h i s  

J u v e n i l e :  S h o r t ,  s l i g h t  seals from t h e  l e n g t h  of a weaned pup ( a b o u t  
138 cm) t o  20-30 cm l o n g e r .  Immature seals i n c l u d i n g  
y e a r l i n g s ,  and p e r h a p s  younger sea ls ,  up t o  p e r h a p s  3 
years ( Johnson  and Johnson  1 9 8 1 a ) .  D i s t i n g u i s h e d  f rom 
pups  by t h i n n e s s  and p e l a g e  c o l o r .  
t i a t e d  i n t o  J1 o r  52 ,  where 52 i s  l a r g e r .  

Sometimes d i f f e r e n -  

S u b a d u l t :  S e a l s  p e r c e p t i b l y  l o n g e r  t h a n  juveni les  up  t o  b r e e d i n g  
s i z e ;  less r o b u s t  t h a n  a d u l t s ,  g e n e r a l l y  w i t h  l i g h t e r  
p e l a g e .  Immature  seals  l i k e l y  from 3 o r  4 t o  5 o r  6 
years. 

A d u l t :  R e p r o d u c t i v e l y  a c t i v e  or b r e e d i n g  s i z e  sea ls  a t  l eas t  as 
long  as known b r e e d e r s .  Mature o r  p r o b a b l y  mature seals.  
A d u l t  f e m a l e s  o f t e n  have e x t e n s i v e  back  s c a r s  o r  wounds; 
a d u l t  males u s u a l l y  d a r k ,  i n c l u d i n g  v e n t e r ,  and e x t e n -  
s ive ly  s c a r r e d .  

Aging was p r i m a r i l y  based  on e s t i m a t e d  sea l  l e n g t h ,  b u t  g i r t h ,  p e l a g e  
a p p e a r a n c e ,  s c a r r i n g ,  and b e h a v i o r  were sometimes used  s e c o n d a r i l y .  T h i s  
a s s i g n m e n t  of marked seals  t o  e s t i m a t e d  a g e  c l a s s e s  was based  on reassess- 
ment o v e r  time and consensus  among o b s e r v e r s  i n v o l v e d  i n  t a k i n g  c e n s u s e s .  
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Figure 2.--Lisianski Island perimeter divided into 49 sectors. 
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Marks and A p p l i c a t i o n  

S e a l s  were c o n s i d e r e d  marked when i d e n t i f i a b l e  by  one  o r  more n a t u r a l  
o r  a p p l i e d  marks t h a t  met minimum c r i t e r i a  of d i s t i n c t i v e n e s s  and c o n s p i c -  
u o u s n e s s .  Before new marks were a p p l i e d  seals were c a r e f u l l y  examined f o r  
any e x i s t i n g  b l e a c h  marks and f o r  scars and p e l a g e  p a t t e r n s .  A s  more seals 
were marked, t h e  n e c e s s i t y  of  c a r e f u l  e x a m i n a t i o n  f o r  p r e v i o u s  marks 
( b l e a c h  o r  scars)  became i n c r e a s i n g l y  i m p o r t a n t  t o  minimize  c h a n c e s  of 
d o u b l e  marking .  F o r  a few seals ,  scars e x t e n s i v e  enough t o  b e  v i s i b l e  
r e g a r d l e s s  of  how t h e  s ea l  lay were u s e d  as t h e  so l e  i d e n t i f y i n g  mark. 
S c a r  i d e n t i f i c a t i o n  was a l s o  used  t e m p o r a r i l y  f o r  unbleached  f e m a l e s  w i t h  
p u p s ,  b e c a u s e  l a c t a t i n g  females were n e v e r  b l e a c h e d  w h i l e  t h e y  had n u r s i n g  
pups t o  a v o i d  d i s t u r b a n c e .  Both g r o u p s  were b l e a c h  marked soon a f t e r  
weaning ,  and a n  e f f o r t  was made t o  r e i d e n t i f y  t h e  known m o t h e r s  from t h e i r  
scars when t h e y  r e t u r n e d  a s h o r e .  Half  of t h e  26 weaned pups i n  1982, 
randomly chosen  as t h e  weaned, were a l s o  d o u b l e  t a g g e d  on t h e  h i n d  f l i p -  
p e r s  w i t h  g r e e n  Templeg t a g s .  

The seals  were marked w i t h  Lady C l a i r o l  Ultra B l u e  o r  C l a i r o l i t e  h a i r  
l i g h t e n e r ,  mixed w i t h  d e v e l o p e r ,  w i t h  v a r y i n g  success u n d e r  d i f f e r i n g  
c o n d i t i o n s .  Woolite r e d  o r  b l u e  s h e e p  marking p a i n t  was a l s o  u s e d ,  and b o t h  
co lors  c o u l d  p r o v i d e  c o n s p i c u o u s  marks,  though t h e y  remained  so  f o r  o n l y  up 
t o  3 weeks.  The f l u i d  was squeezed  from a p l a s t i c  b o t t l e  o n t o  t h e  most 
d o r s a l  a s p e c t  r e a c h a b l e ,  w i t h o u t  a c t u a l l y  t o u c h i n g  t h e  s l e e p i n g  seal .  
B l e a c h i n g  a n t e r i o r  p a r t s  o f  t h e  f l a n k  was a v o i d e d  s i n c e  seals  r e a d i l y  
s c r a t c h e d  t h e s e  areas w i t h  a f o r e f l i p p e r ,  and t h e n  o f t e n  rubbed  t h e  mouth 
and e y e  r e g i o n  w i t h  t h e  same f l i p p e r .  A s i n g l e  t r a n s v e r s e  rump l i n e  was 
a l so  a p p l i e d ,  g i r d l i n g  as much of  t h e  d o r s a l  and l a t e ra l  p e l v i c  r e g i o n  as 
p o s s i b l e .  T h i s  was v a l u a b l e  i n  r e c o g n i z i n g  a seal  as "marked" even  i f  i t s  
i d e n t i f y i n g  number was n o t  v i s i b l e .  

Mark Record ing  

Marks were c a r e f u l l y  s k e t c h e d  on  a c a r d  f o r  e a c h  s ea l ,  a l o n g  w i t h  
o t h e r  scars and n a t u r a l  p e l a g e  marks. Behavior  a t  t i m e  of marking s u c h  as 
r o l l i n g  and smear ing  b l e a c h  o r  e n t e r i n g  i n t o  t h e  sea was r e c o r d e d .  Updat- 
i n g  and amending t h e s e  c a r d s ,  and p h o t o g r a p h i n g  marked seals,  were c o n t i n -  
u i n g  p r o c e s s e s  t o  m a i n t a i n  a c u r r e n t  f i l e  o f  known seals .  

When f i r s t  r e s i g h t e d ,  a new b l e a c h  mark on  a seal  was n o t e d  a s  t o  i t s  
c o n t r a s t  a g a i n s t  s u r r o u n d i n g  p e l a g e  and i t s  l e g i b i l i t y  as a u n i q u e  mark. If 
n e c e s s a r y ,  r e b l e a c h i n g  was done t o  p r o t e c t  c e n s u s  d a t a  r e l i a b i l i t y .  T h i s  
was i m p o r t a n t  t o  m a i n t a i n  t h e  v a l i d i t y  of t h e  a s s u m p t i o n  t h a t  a l l  marks 
p r e s e n t  were s e e n ,  o r  a t  least  t o  k e e p  v i o l a t i o n s  of t h e  a s s u m p t i o n  t o  as 
few as p o s s i b l e .  

2 R e f e r e n c e  t o  trade names d o e s  n o t  imply endorsement  by t h e  N a t i o n a l  
Marine F i s h e r i e s  S e r v i c e ,  NOAA. 
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M o n i t o r i n g  and M a i n t a i n i n g  a Marked P o p u l a t i o n  

B e h a v i o r  and e v e n t s  i n f l u e n c i n g  sea l  haul -out  p a t t e r n s  and s u r v i v a l  
were m o n i t o r e d  d a i l y  and d u r i n g  c e n s u s e s .  Dates o f  pupping ,  weaning,  molt 
p e r i o d ,  a p p e a r a n c e  of f r e s h  wounds, and d e a t h  were c o l l e c t e d  on a d a i l y  
b a s i s .  T h e s e  e v e n t s  a f f e c t  p r o b a b i l i t y  of s i g h t i n g  a s p e c i f i c  seal  d u r i n g  
a s p e c i f i c  c e n s u s ,  as wel l  as t h e  c o r r e l a t i o n  of  s i g h t i n g  i n  c o n s e c u t i v e  
c e n s u s e s .  

Molt  

S e a l s  were m o n i t o r e d  a t  l ea s t  d a i l y  t h r o u g h  t h e i r  molt t o  r e c o r d  s tar t  
and f i n i s h  d a t e s ,  p e r c e n t  mol ted  by i n c r e m e n t s  of 5%, and movements a round 
t h e  i s l a n d ,  as well as  t o  r e b l e a c h  them. When a b o u t  70% or  more m o l t e d ,  
a p p r o a c h a b l e  s l e e p i n g  seals  were r e b l e a c h e d  t o  m a i n t a i n  i d e n t i t y .  

Census Methods 

Census  p r o c e d u r e s  were d e s i g n e d  t o  t a k e  a d v a n t a g e  of an e x t e n s i v e  
f i e l d  s t a y  and i n t e n s i v e  marking and c e n s u s  e f f o r t  i n  1982. A t  t h e  same 
time, a p r o t o c o l  was d e s i g n e d  t h a t  c o u l d  b e  r e p e a t e d  on o t h e r  i s l a n d s  i n  
s h o r t e r  v i s i t s ,  so c o m p a r a t i v e  a n a l y s e s  among i s l a n d s  and years would b e  
v a l i d .  

Observers 

From two t o  s i x  f i e l d  b i o l o g i s t s  were p r e s e n t  on  L i s i a n s k i  from 1.7 
March t o  14 September  and from 26 October t o  22 November 1982. 
areas were d i v i d e d  be tween two, o r  when p r e s e n t ,  t h r e e  o b s e r v e r s - - t h e  same 
t h r e e  p e o p l e  as l o n g  as t h e y  remained  on t h e  i s l a n d .  T h i s  c o n t i n u i t y  of 
c e n s u s  t a k e r s  s e r v e d  t o  minimize  c e n s u s  d u r a t i o n  and i n c r e a s e  o r  m a i n t a i n  
a c c u r a c y  of i d e n t i f i c a t i o n  and c o n s i s t e n c y  i n  a g e - c l a s s i n g  seals.  The 
e x p e r i e n c e  d e v e l o p e d  was i m p o r t a n t  i n  minimiz ing  d i s t u r b a n c e  of sea ls ,  
e s p e c i a l l y  l a c t a t i n g  females, w h i l e  e n s u r i n g  s t a n d a r d  c e n s u s  p r o t o c o l .  

Census 

Time of Censuses  

Complete  i s l a n d  c e n s u s e s  were t a k e n  every second day  e x c e p t  when t h i s  
p a t t e r n  was b r o k e n  on  f o u r  o c c a s i o n s .  When t h i s  2-day i n t e r v a l  be tween 
c e n s u s e s  was i n c r e a s e d  t o  3 o r  4 d a y s  i n  t h e s e  e x c e p t i o n s ,  a new a l t e r n a t -  
i n g  day  s c h e d u l e  was s t a r t e d .  E i g h t y - f i v e  c e n s u s e s  were t a k e n  d u r i n g  
s p r i n g  t h r o u g h  summer, and 13 i n  autumn. A l l  were s e q u e n t i a l l y  numbered, 1 
t h r o u g h  98. C e n s u s e s  began a t  1300 Honolulu t ime, when t h e  number of seals  
h a u l e d  o u t  was n e a r  i t s  h i g h e s t  (Kenyon and Rice 1959;  B u t l e r  and Udvardy 
1966; Johnson and Johnson 1981b1,  and t o o k  1-1/2 t o  2-1/2 h. 

Census  P r o c e d u r e  

Each observer walked o n e  p a r t  o f  t h e  s h o r e l i n e .  Observers exchanged 
s e c t i o n s  f o r  e a c h  c e n s u s ,  b u t  a p a r t i c u l a r  area was almost a l w a y s  walked i n  
t h e  same d i r e c t i o n .  
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Census  t a k e r s  w i t h  b i n o c u l a r s  moved a l o n g  t h e  berm above  t h e  b e a c h  
w h i l e  l o o k i n g  and l i s t e n i n g  f o r  seals  t h a t  may have been i n  v e g e t a t i o n  
ahead  or  i n l a n d  of t h e  c e n s u s  r o u t e .  A l l  sea l s  t h a t  were h a u l e d  o u t  
c o m p l e t e l y  enough t o  b e  i n s p e c t e d  f o r  i d e n t i f y i n g  marks in a g i v e n  seetor,  
w h i l e  t h e  o b s e r v e r  was i n  t h a t  sector ,  were r e c o r d e d  t h e r e .  T h a t  i s ,  seals  
i n  t h e  water, o r  t h a t  h a u l e d  out  a f t e r  t h e  o b s e r v e r  moved t h r o u g h  t h a t  
sec tor ,  o r  t h a t  o n l y  b r i e f l y  h a u l e d  o u t  i n  a sector ahead were n o t  f o r m a l l y  
c o u n t e d .  ( F o r  o t h e r  p u r p o s e s  t h e  o c c u r r e n c e  and i d e n t i t y  of  some of t h e s e  
seals  may have been r e c o r d e d ,  s u c h  as documenting seals "us ing"  t h e  i s l a n d  
a g i v e n  d a y  b u t  missed  on c e n s u s . )  

S e a l s  t h a t  swam by b u t  d i d  n o t  h a u l  o u t  were i g n o r e d ,  s i n c e  t h e  
p r o b a b i l i t y  of s u c h  a sea l  b e i n g  c o u n t e d  o n l y  o n c e  c o u l d  n o t  b e  d e t e r m i n e d .  
Such a p r o b a b i l i t y  was d e p e n d e n t  on  t h a t  s ea l ' s  swimming d i r e c t i o n  r e l a t ive  
t o  t h e  d i r e c t i o n s  o f  c o n v e r g i n g  o r  d i v e r g i n g  o b s e r v e r s .  T h i s  p o t e n t i a l  
c e n s u s  e r ror  was minimized i n  two ways .  Censuses  were t a k e n  i n  as b r i e f  a 
time as p o s s i b l e  t o  a v o i d  movement e f f e c t s ,  and m u l t i p l e  r e s i g h t s  o f  known 
seals  i n  d i f f e r e n t  sec tors  were documented. 

Sex and Age C l a s s i f i c a t i o n  on Census 

Each o b s e r v e d  seal  was r e c o r d e d  by a g e  c lass  on  e a c h  c e n s u s .  T h i s  
p r o c e d u r e  was meant t o  p r e c e d e  and b e  i n d e p e n d e n t  of t h e  i d e n t i f i c a t i o n  
p r o c e s s ,  s i n c e  a w a r e n e s s  of a known sea l ' s  a s s i g n e d  a g e  (see marking sec- 
t i o n )  would i n f l u e n c e  any  estimate of a g e  and p r e v e n t  u n d e r s t a n d i n g  of 
o b s e r v e r  b i a s  o r  e r r o r .  C o n v e r s e l y ,  compar ison  of a n  i n d e p e n d e n t  estimate 
w i t h  t h e  a s s i g n e d  a g e  a f t e r  i d e n t i f i c a t i o n  h e l p e d  s t a n d a r d i z e  a g e - c l a s s i n g  
be tween o b s e r v e r s  and o b s e r v a t i o n s .  A c o n c e n t r a t e d  e f f o r t  t o  s t a n d a r d i z e  
a g e - c l a s s i n g  among o b s e r v e r s  was made a t  t h e  s t a r t  o f  t h e  s e a s o n .  

The s e x  of seals  was c a t e g o r i c a l l y  r e c o r d e d  o n l y  when a c t u a l l y  d e t e r -  
mined,  o r  i f  t h e  s e x  of a p o s i t i v e l y  i d e n t i f i e d  seal  was known. When 
a p p e a r a n c e ,  b e h a v i o r ,  o r  l i m i t e d  v e n t r a l  view s t r o n g l y  i n d i c a t e d  a s ea l ' s  
s e x ,  t h a t  c o n j e c t u r e  may have been  n o t e d  on c e n s u s  if no c o n f i r m a t i o n  was 
made a f t e r  a wait of  up t o  15 min. 

S e a l  I d e n t i f i c a t i o n  on  Census 

I d e n t i t y  of a sea l  was r e c o r d e d  when enough of a mark was s e e n  t o  
p o s i t i v e l y  i d e n t i f y  it and e l i m i n a t e  a l l  o t h e r s .  
r a p i d l y  became more r e l i a b l e  and easier  f o r  o b s e r v e r s  as t h e y  d e v e l o p e d  
s k i l l  and c o n f i d e n c e  i n  d i s c e r n i n g  marks and f a m i l i a r i t y  w i t h  scar  p a t t e r n s  
and w i t h  mark a p p e a r a n c e ,  l o c a t i o n ,  and o r i e n t a t i o n  on  i n d i v i d u a l s .  Up t o  
1 5  min may have been  s p e n t  w a i t i n g  f o r  a seal  t o  e x p o s e  a n  a s p e c t  o r  show a 
b e t t e r  mark. 
a c c o r d i n g l y  b e  l o n g e r .  

The i d e n t i f i c a t i o n  p r o c e s s  

If a g r o u p  of seals was b e i n g  o b s e r v e d ,  w a i t i n g  time c o u l d  

I f  f o r  any r e a s o n  a seal  c o u l d  n o t  b e  c a r e f u l l y  and c o m p l e t e l y  
o b s e r v e d ,  or a mark n o t  s u f f i c i e n t l y  r e a d ,  t h i s  was n o t e d  (e .g . ,  " l e f t  
f l a n k  u n s e e n , "  "too sandy") ,  t h e  p r e s e n c e  of any mark r e c o r d e d ,  and what  
was s e e n  of t h e  mark s k e t c h e d  when p o s s i b l e .  Each s k e t c h  of scars  o r  
p a r t l y  seen marks was l a t e r  compared w i t h  c a r d s  on f i l e  documenting marked 



seals  s imi l a r  t o  t h e  a g e  and s e x  of  t h e  u n i d e n t i f i e d  seal .  D e t e r m i n a t i o n  
of t w o  o f  t h e  t h r e e  f i g u r e s  i n  a b l e a c h  mark was almost a lways  s u f f i c i e n t  
t o  allow p o s i t i v e  i d e n t i f i c a t i o n .  I f ,  a f t e r  t h i s ,  i d e n t i f i c a t i o n  was e t i l l  
i n c o n c l u s i v e ,  t h e  s k e t c h  was saved  f o r  f u t u r e  c h e c k i n g  as f i l e  c a r d s  were 
amended or  f o r  c o n f i r m a t i o n  when t h a t  sea l  was r e e i g h t e d .  

Molt S t a t u s  on Census 

M o l t i n g  sea ls  were n o t e d ,  and p e r c e n t a g e  o f  t o t a l  body area mol t ed  was 
e s t i m a t e d  i n  5% i n c r e m e n t s .  Obse rve r  agreement  on molt estimates was found 
t h r o u g h  r e g u l a r  compar i sons  t o  b e  c o n s i s t e n t l y  w i t h i n  10-15%; t h u s  overa l l  
d i f f e r e n c e s  were n e g l i g i b l e .  Degree  of molt was of ten s e c o n d a r i l y  u s e f u l  
i n  i d e n t i f y i n g  seals ,  and r e c o r d i n g  t h e s e  d a t a  was p a r t  of a d a i l y  e f f o r t  
t o  m o n i t o r  m o l t i n g  seals .  

M u l t i p l e  S i g h t i n g s  

Known r e s i g h t s  of  a sea l  on a g i v e n  c e n s u s  were hand led  i n  one  of two 
1) any  seal  t h a t  h a u l e d  o u t  two o r  more times w i t h i n  f u l l  view of a ways: 

c e n s u s  t a k e r  was r e c o r d e d  o n l y  o n c e ,  and 2 )  seals  r e s i g h t e d  f a r t h e r  away from 
t h e i r  f i r s t  a p p e a r a n c e  were t a l l i e d  i n  as many s e c t o r s  as t h e y  appea red .  
T h i s  was assumed t o  be  t h e  b e s t  way t o  allow a d j u s t m e n t  and v a l i d  
a p p l i c a t i o n  of L i s i a n s k i  c e n s u s  r e s u l t s ,  e i t h e r  by d e l e t i n g  r e s i g h t s  f o r  
a c c u r a c y  of 1982 d a t a ,  o r  i n c l u d i n g  them t o  make t h e  d a t a  more d i r e c t l y  
comparable  w i t h  d a t a  sets i n  which few o r  no  sea ls  were marked. Through 
t h e  e a r l y  p a r t  o f  o u r  s e a s o n ,  as more seals were marked, t h e  r e c o r d e d  
p r e v a l e n c e  of m u l t i p l e  c o u n t i n g 8  was e x p e c t e d  t o  i n c r e a s e  p r o p o r t i o n a t e l y .  

RESULTS AND DISCUSSION 

R e s u l t s  of F i e l d  Methodology: I n d i v i d u a l  L e v e l  

Marking 

The number of monk seals  o l d e r  t h a n  pups i d e n t i f i e d  by scars o r  a r t i -  
f i c i a l  marks on L i s i a n s k i  t h i s  s e a s o n  t o t a l e d  215. T a b l e  1 shows t h e  
breakdown by s e x  and a s s i g n e d  a g e  c lass ,  i n c l u d i n g  one  l a t e  s e a s o n  i m m i -  
g r a n t  a d u l t  male (No. 1 6 6 ) .  

A l l  j u v e n i l e  females were marked by 29  May, and a l l  malee by 4 June .  
A l l  s u b a d u l t  females were marked by 2 J u n e ,  males by 8 June .  The l a s t  
a d u l t  female, b e f o r e  t h e  a r r i v a l  of No. 165 from Laysan on 22 J u l y ,  was 
marked on 3 June .  The f i r s t  91 a d u l t  males were marked by 8 June, t h e  las t  
10 from 17 J u n e  t o  10 August ,  u n t i l  t h e  i n i t i a l  a p p e a r a n c e  of No. 166 on 4 
September .  

A p p l i c a t i o n  of u n i q u e ,  c o n s p i c u o u s  marks t o  t h e  p e l a g e  o f  a s l e e p i n g  
monk seal  i s  p r a c t i c a l  and c a n  b e  e f f e c t i v e  f o r  a l l  s e x  and a g e  g r o u p s .  
P a i n t  has  s h o r t - t e r m  u s e f u l n e s s ,  s i n c e  i t  p e r s i s t s  dependab ly  for  o n l y  3 
weeks or  less,  b u t  i t s  c o n s i s t e n t  v i s c o s i t y  o f t e n  makes i t  easier and 
q u i c k e r  t o  a p p l y  t h a n  b l e a c h  and may b e  of  some u s e  as a t empora ry ,  u s u a l l y  
q u i t e  c o n s p i c u o u s  mark. 
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Table 1.--Lisianski Island 1982 monk seal population, showing all seals 
marked including two mortalities, based on estimated midsummer ages. 

Sex ratio 
male to 

Male Female Total female 

10 28 1.8: 1 
21 45 1.2:l 

2.5: 1 
2 

Juvenile '18 
24 Subadult 

Adult 101 441 142 
Total 143 72 215 

3 

'Number assumes that No. 539 = No. 545. 
2Number includes a mortality (No. Sol). 
3Number includes an immigrant (No. 166) and a mortality (No. 114). 
4Number includes an immigrant (No. 165). 

Bleach of both types gave variable, but for most purposes acceptable 
results. Care and consistency in mixing and applying bleach and monitoring 
the bleaching action were necessary. Accurately sketching final appearance 
helped make bleach marks effective in reidentifying monk seals. 
lighting, seal orientation, and current pelage condition (e.g, worn, sandy, 
wet) frequently made it difficult to perceive and read marks. However, 
inspection of a seal from various angles by an experienced observer was 
usually sufficient to discern and read a mark in reasonable time. 

Angle of 

A seal was not considered to be in the marked population unless its 
mark was definitely resighted by at least two observers and judged of ade- 
quate conspicuousness, because of the variable, uncertain marking results. 
This requirement obviated two potential sources of inflated, cumulative 
population counts or inflated mark resight estimates. First, seals 
actually part of a "discrete" Lisianski population given a mark that did 
not persist would have increased the number of marks thought to be in the 
population, especially when later unknowingly given a different mark. 
Second, "transient" seals marked while only temporarily using Lisianski 
would also have inflated the number of marked seals calculated to be 
llsampled" during a census. Faintly bleached seals were considered marked 
only after they had been rebleached with a more conspicuous mark. 

With respect to implications of transience or interisland movement, 11 
of 26 numbers applied but never entered into the marked population as 
unique seals were later determined to be on seals bearing different con- 
spicuous numbers. That is, the 11 were marked twice, but with different 
numbers. (Date of marking remained as assigned from this conspicuous 
number.) Six of the remaining 15 applied numbers that were unaccounted for 
were on seals known to have become wet within 10 min of application, and on 
another seal the bleach was immediately smeared by the seal's rolling. 
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None of  t h e  e i g h t  r e m a i n i n g  sea ls  ( s e v e n  males and one  f e m a l e )  bad c o n s p i c -  
uous scars t h a t  would have been  r e c o g n i z e d  on  r e s i g b t i n g .  I n  cont ras t ,  
t h e r e  was no f a i l u r e  t o  r e s i g h t  a seal  t h a t  had good d i a g n o s t i c  scars when 
marked. A s  d i s c u s s e d  e a r l i e r ,  t h e r e  i s  o t h e r  c i r c u m s t a n t i a l  e v i d e n c e  t o  
i n d i c a t e  t h e s e  and o t h e r  b l e a c h  marks were n o t  p l a c e d  on t r a n s i e n t  seals ,  
i . e . ,  seals  r e t u r n i n g  t o  some o t h e r  a t o l l  s u b p o p u l a t i o n .  

Postmo It Re-Marking 

Each of 215 sea ls  marked a t  L i s i a n s k i  was f i r s t  so i d e n t i f i e d  b e f o r e  
i t s  m o l t .  A l l  b u t  two of  these were c o r r e c t l y  r e b l e a c h e d  e i t h e r  i n  t h e  
summer by f o l l o w i n g  s e a l s  t h r o u g h  molt  o r  on our r e t u r n  i n  O c t o b e r  w i t h  t h e  
a i d  of s k e t c h e s  and p h o t o g r a p h s .  The e x c e p t i o n s  were two small j u v e n i l e  
males, i n c l u d i n g  one (513) t h a t  was n o t  i d e n t i f i e d  and most l i k e l y  was 
never s e e n  d u r i n g  O c t o b e r  t o  November. 
was s e e n  d u r i n g  t h e  week b e f o r e  o u r  d e p a r t u r e  i n  mid-September s u g g e s t e d  he 
was p r o b a b l y  a b o u t  t o  b e g i n  t h e  p r e m o l t  " f a s t , "  o r  t h e  p e r i o d  s p e n t  on o r  
c l o s e  t o  s h o r e ,  a p h a s e  d i s p l a y e d  by n e a r l y  a l l  o t h e r  molters. The o t h e r  
male ( 5 3 9 )  was b l e a c h  marked b u t  n o t  r e s i g h t e d  a f t e r  t h e  mark was conf i rmed 
on 18 May. Al though i t  was n o t  c o n s p i c u o u s l y  s c a r r e d ,  539 matched t h e  
small s i z e  and s e x  of  a m o l t e d  j u v e n i l e  male f r e q u e n t l y  s e e n  i n  O c t o b e r  and 
b l e a c h e d  w i t h  a new number, 545 ( i . e . ,  539 and 545 may b e  t h e  same animal) .  

The f r e q u e n c y  w i t h  which t h i s  sea l  

A l l  seals  s i g h t e d  i n  t h e  autumn were e i t h e r  marked o r ,  by 3 November, 
r e i d e n t i f i e d  as known o r  p r o b a b l y  known and t h e n  r e b l e a c h e d .  I m p l i c a t i o n s  
of  t h e s e  marking  r e s u l t s  a t  t h e  p o p u l a t i o n  l e v e l  a re  d i s c u s s e d  l a te r .  

Tag R e s i g h t s  

Twelve pups t a g g e d  i n  1982 s t i l l  Rad b o t h  t a g s  when l a s t  s e e n ,  which 
was September  f o r  one  pup (023)  and November f o r  a l l  o t h e r s .  
l o s t  a s i n g l e  t a g  e a r l y  i n  t h e  s e a s o n ,  and was r e t a g g e d ,  

One pup (025)  

Two a d u l t  f e m a l e s  b o r e  s i n g l e  Monel metal t a g s  p l a c e d  on  them a t  
L i s i a n s k i  e a r l i e r .  S e a l  A1011 ( b l e a c h  marked A771 was t a g g e d  as a pup i n  
1971.  S e a l  A86 ( b l e a c h  marked 131) was t a g g e d  as a y e a r l i n g  i n  1968. No 
o t h e r  L i s i a n s k i  seals were o b s e r v e d  w i t h  metal t a g s .  

A s u b a d u l t  male t h a t  grew t o  a l a r g e  s u b a d u l t  o r  small  a d u l t  t h i s  
s e a s o n  was i d e n t i f i e d  from a l a r g e  c o n s p i c u o u s  n e t  scar on  h i s  neck .  
c o n s t r i c t i n g  n e t  was c u t  o f f  i n  t h e  s p r i n g  of 1980 when t h e  male was 
c l a s s e d  as a j u v e n i l e  ( G i l m a r t i n ' ) .  

The 

It was photographed  g a i n  o n  L i s i a n s k i  
d u r i n g  an i s l a n d  s u r v e y  t h e  s p r i n g  of  1981 ( S h a l l e n b e r g e r  f 1. 

3 W .  G.  G i l m a r t i n ,  Southwes t  F i s h e r i e s  C e n t e r  Honolulu L a b o r a t o r y ,  
N a t i o n a l  Mar ine  F i s h e r i e s  S e r v i c e ,  NOAA, P. 0. Box 3830,  Honolulu,  HI 
96812 p e r s .  commun., J u l y  1982.  

t h e  I n t e r i o r ,  P. 0. Rox 50167, Honolu lu ,  H I  96850,  p e r s .  commun., December 
1982.  

4R. J. S h a l l e n b e r g e r ,  U.S. F i s h  and W i l d l i f e  S e r v i c e ,  Department  of 



Census 

The f r e q u e n c y  o f  a l t e r n a t e  day c e n s u s e s  f rom March t o  September  and in 
November seemed an  a d e q u a t e  sampl ing  o f  seal  hau l -ou t  a c t i v i t y  to  r e p r e s e n t  
i n d i v i d u a l  p a t t e r n s  ( T a b l e  2 ) .  Al though  t h e  number o f  seals on s h o r e  
r e a c h e d  a maximum by a b o u t  noon, e x p e r i e n c e  showed t h a t  not a l l  seals  
"us ing"  t h e  i s l a n d  on a s p e c i f i c  c e n s u s  day  were a s h o r e ,  o r  a t  least  
c o u n t e d ,  i n  t h a t  c e n s u s  p e r i o d ,  Some seals s i g h t e d  t h e  p r e v i o u s  n i g h t  o r  
s e e n  i n  ear ly  morning had e n t e r e d  t h e  sea by mid t o  l a t e  morning. T h r e e  
a d u l t  females were known t o  have  done  t h i s  on s e v e r a l  c e n s u s  days .  O t h e r  
i n d i v i d u a l s  n o t  coun ted  on c e n s u s  sometimes h a u l e d  up  i n  l a t e  a f t e r n o o n .  
These  i n c l u d e d  a few m o l t i n g  a n i m a l s .  O c c a s i o n a l l y  some i n d i v i d u a l s  s w i m -  
ming n e a r s h o r e  were i d e n t i f i e d  b u t  n o t  s e e n  h a u l e d  o u t  d u r i n g  t h a t  c e n s u s  
o r  d a y ,  o r  sea ls  known t o  b e  m o l t i n g  were n o t  s e e n  a s h o r e  t h a t  day. 
f o r e ,  a s i n g l e  c e n s u s  s h o u l d  n o t  b e  c o n s i d e r e d  as a t o t a l  c o u n t  of a l l  
seals  o r  known i n d i v i d u a l s  h a u l i n g  o u t  t h a t  day. 
s e x ,  or a g e  b i a s e s  i n  c e n s u s  d a t a  may e x i s t  due  t o  t h i s ,  though t h e y  are  
n o t  u n d e r s t o o d .  
t h e  l o n g  c e n s u s  ser ies  and c o n t r i b u t e  l i t t l e  t o  more i d e n t i f i a b l e  s e x  and 
a g e  r e l a t e d  d i f f e r e n c e s  i n  hau l -ou t  f r e q u e n c y  o r  d u r a t i o n .  C o n v e r s e l y ,  
d o c u m e n t a t i o n  o f  m u l t i p l e  r e s i g h t s  on c e n s u s e s  showed t h a t  a l m o s t  a l l  were 
a d u l t  males a p p a r e n t l y  engaged i n  s e a r c h i n g  beaches  f o r  ma t ing  p u r p o s e s .  

There-  

Some i n d i v i d u a l  seal ,  

However, any  s u c h  b i a s e s  are assumed t o  b e  n e g l i g i b l e  o v e r  

As t h e  p r o p o r t i o n  o f  t h e  seal  p o p u l a t i o n  marked s t e a d i l y  i n c r e a s e d ,  
o b s e r v e r  e x p e r t i s e  i n  d e t e c t i n g  and r e a d i n g  marks a l s o  i n c r e a s e d .  B leach  
marks on new p e l a g e  u s u a l l y  g a v e  b e t t e r  c o n t r a s t  t h a n  t h o s e  o n  p r e m o l t  
p e l a g e .  Thus ,  l a t e r  c e n s u s e s  a r e  most comple t e  and d e t a i l e d .  

On t h e  a v e r a g e  o n l y  82 (38%) of t h e  215 known seals were p r e s e n t  d u r i n g  
any s i n g l e  s p r i n g  and summer c e n s u s .  Census c o u n t s ,  e x c l u d i n g  weaned and 
n u r s i n g  pups ,  r anged  f rom 58 t o  108 (X = 82.0) f o r  t h e  85 c e n s u s e s  17 March 
t o  1 2  Sep tember ;  i n c l u d i n g  pups  i t  ranged  f rom 75  t o  120 ( X  = 9 7 . 5 ) .  The 13 
c o u n t s  f o r  October-November ave raged  lower ,  r a n g i n g  f rom 60 t o  81 (Z = 68.8) 
e x c l u d i n g  pups ,  and 6 9  t o  95 (Z = 81.8) i n c l u d i n g  pups.  The autumn c o u n t s  
were lower  b e c a u s e  t h e  seals are g e n e r a l l y  n o t  p r e s e n t  on  L i s i a n s k i  fo r  
r e p r o d u c t i v e  a c t i v i t i e s  o r  m o l t i n g  t h a t  time o f  year. 

Age C l a s s i f i c a t i o n  

The p r e f e r r e d  s e q u e n c e  of a g e  e s t i m a t i o n  of a seal  i n  c e n s u s  b e f o r e  
i d e n t i f i c a t i o n  and r e c o g n i t i o n  o f  t h a t  s ea l ' s  a s s i g n e d  a g e  c l a s s  was n o t  
always p o s s i b l e  t o  m a i n t a i n .  
c e n s u s  series,  independence  of t h e s e  two e v e n t s  was c o m p l e t e  enough t o  
p r o v i d e  a good r e c o r d  o f  any o b s e r v e r  b i a s e s  o r  e r r o r s .  

But o v e r  a c e n s u s  and e s p e c i a l l y  o v e r  t h e  

Four  b i a s e s  o r  e r r o r s  i n  a g e  c l a s s i f i c a t i o n  were c o n s i d e r e d  p o s s i b l e .  

Any s u c h  
I n t e r o b s e r v e r  d i f f e r e n c e s  c o u l d  r e s u l t  from an  o b s e r v e r  c o n s i s t e n t l y  class- 
i n g  s p e c i f i c  sea ls  o l d e r  o r  younger  t h a n  a n o t h e r  o b s e r v e r  migh t .  
b i a s  would have  been  c o n s t a n t .  Midseason  changes  o f  one  o b s e r v e r  c o u l d  
have  l e d  t o  similar b i a s e s .  I n t r a o b s e r v e r  i n c o n s i s t e n c y ,  o r  f l u c t u a t i o n s  
i n  c l a s s i f y i n g  t h e  a g e  o f  a s p e c i f i c a s i z e  o f  seal  e i t h e r  among o b s e r v a t i o n s  
on a c e n s u s  o r  among c e n s u s e s ,  would have  caused  e r r o r s  r a t h e r  t h a n  a 
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c o n s t a n t  b i a s .  I n t r a o b s e r v e r  d r i f t ,  an  
e n c e  s i z e s  f o r  an  a g e  c lass ,  would a l s o  
s i n g l e  d i r e c t i o n .  

upward o r  downward t r e n d  i n  refer- 
have l e d  t o  e r r o r s ,  though i n  a 

These  f a c t o r s  c o u l d  b e  i m p o r t a n t  i n  three w a y s .  F i r s t ,  i n  i n t e r p r e t -  

Sources  o f  po ten-  
i n g  any  d i s c e r n i b l e  s e a s o n a l  change  i n  a g e  d i s t r i b u t i o n  o f  seals c o u n t e d ,  
any  a r t i f a c t s  of o b s e r v e r  v a r i a t i o n  must b e  d i s c o u n t e d .  
t i a l  v a r i a t i o n  i n c l u d e d  i n i t i a l  i n t r a o b s e r v e r  a d j u s t m e n t  and s t a n d a r d i z a -  
t i o n  e f f o r t s  i n  ear ly  s p r i n g  and a m o s t l y  unmarked p o p u l a t i o n  ear ly  on t h a t  
g a v e  l i t t l e  f e e d b a c k  toward a g i n g  c o n s i s t e n c y .  I n c o n s i s t e n t  a g i n g  i n i -  
t i a l l y  would have  i m p l i e d  f l u c t u a t i o n s  i n  a g e  c o m p o s i t i o n  t h a t  were n o t  
rea l  and " f l o a t i n g "  s i z e s  o f  each  a g e  c lass  b e i n g  sampled .  T h i s  l a t t e r  
p r o c e s s  would make q u e s t i o n a b l e  any  compar i son  be tween early s e a s o n  cen- 
s u s e s  and l a t e r  o n e s ,  when a g e  c lass  s i z e  was more f i x e d ,  as well as any  
mark r e s i g h t  estimates dependen t  on h a v i n g  " c l o s e d , "  or f i x e d ,  sex and a g e  
classes.  

Second ly ,  a n  i n c r e a s e  i n  t h e  i n d e p e n d e n t  a g e  estimate o f  a known seal 
a t  some p e r i o d  i n  t h e  s e a s o n ,  from c o n s i s t e n t l y  i n  one  class t o  c o n s i s t e n t l y  
i n  t h e  n e x t  g r e a t e r ,  i s  an  i n d e x  o f  g rowth  i n  t h a t  seal .  I f  t h a t  i s  d e t e r -  
mined n o t  t o  b e  p a r t  o f  a t r e n d  due  t o  o b s e r v e r  d r i f t ,  t h e n  it may i n d i c a t e  
a rea l  change  i n  a g e  g r o u p  s t r u c t u r e .  I f  g rowth  from one  a g e  c lass  t o  
a n o t h e r  o v e r  t h e  s e a s o n  was found t o  b e  common enough, i t  must b e  c o n s i d e r e d  
i n  a n a l y z i n g  s e a s o n a l  changes  i n  a g e  d i s t r i b u t i o n  among c e n s u s e s .  

F i n a l l y ,  a w a r e n e s s  o f  i n t e r o b s e r v e r  d i f f e r e n c e s  i s  u s e f u l  i n  d i r e c t  
compar i sons  o f  c e n s u s  and a g e  c o m p o s i t i o n  d a t a  f rom o t h e r  o b s e r v e r s  a t  o t h e r  
i s l a n d s  and years. 

The c o n c e r t e d  i n i t i a l  e f f o r t  t o  d e v e l o p  and s t a n d a r d i z e  a g e  c l a s s i f i -  
c a t i o n  among a l l  o b s e r v e r s  was c o n t i n u e d  u n t i l  t h e r e  was g e n e r a l  u n d e r s t a n d -  
i n g  o f  c r i t e r i a  used  and c l o s e  agreement  i n  a g i n g .  C o n c e n t r a t i o n  on t h i s  
p r o c e s s  q u i c k l y  y i e l d e d  c o n s i s t e n t  c l a s s i f i c a t i o n  o f  a g e  early i n  t h e  cen- 
s u s  series. Spo t  compar ison  o f  i n d e p e n d e n t  a g e  estimates among o b s e r v e r s  
h e l p e d  m a i n t a i n  t h i s  s t a n d a r d i z a t i o n .  
i n d e p e n d e n t  estimates on known seals  w i t h  p r e v i o u s l y  a s s i g n e d  a g e s  a l s o  
h e l p e d  r e i n f o r c e  t h e  p r o c e d u r e  and r e d u c e  any t endency  toward  o b s e r v e r  
d r i f t .  

On s i t e  i n t r a o b s e r v e r  compar i sons  o f  

No p e r s i s t e n t  b i a s e s  i n  c e n s u s  t a k i n g  were i d e n t i f i e d .  The most 
common s o u r c e s  of any e r r o r  seemed t o  b e  u n c o n t r o l l a b l e  f a c t o r s  t h a t  would 
b e  e n c o u n t e r e d  by and i n f l u e n c e  a l l  o b s e r v e r s ,  s u c h  as a seal b e i n g  wet or 
l y i n g  i n  an  u n u s u a l  o r i e n t a t i o n ,  a g e  estimates hav ing  t o  b e  made a t  a 
g r e a t e r  d i s t a n c e  t h a n  u s u a l ,  and a d j u s t i n g  a g i n g  c r i t e r i a  and estimates for  
p o s t m o l t  seals t o  a c c o u n t  for  w e i g h t  loss and p e l a g e  change. T h e r e f o r e ,  
I c o n c l u d e ,  p r o v i s i o n a l l y ,  t h a t  a n a l y s e s  o f  c e n s u s  d a t a  and compar i sons  
among seals ,  g r o u p s ,  and s e a s o n s  were n o t  s e r i o u s l y  i n f l u e n c e d  by o b e e r v e r  
v a r i a t i o n .  
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Resul t s  of Mark and Census Effort: P o p u l a t i o n  L e v e l  

The 2 1 5  sea ls  marked a t  L i s i a n s k i  c o n s t i t u t e  a d i s c r e t e ,  a l m o s t  c l o s e d  
p o p u l a t i o n  o r  s u b p o p u l a t i o n ,  w i t h i n  t h e  N o r t h w e s t e r n  Hawaiian I s l a n d s .  An 
a b s o l u t e  c o u n t  was accumula t ed  t h r o u g h  i n d i v i d u a l l y  marking  a l l  seals  
b e f o r e  m o l t  and documented by c o n t i n u i n g  c e n s u s  p r o c e d u r e s  and e f f o r t  t o  
co l lec t  hau l -ou t  d a t a  and m a i n t a i n  a t o t a l l y  marked p o p u l a t i o n ,  T a b l e  2 
shows s i g h t i n g 8  by c e n s u s  of i n d i v i d u a l l y  marked seals i n c l u d i n g  pups ,  
g rouped  by s e x  and a g e  class as c l a s s e d  a t  midsummer. E v e n t s  o b s e r v e d  on 
c e n s u s e s  s u c h  as marking ,  b i r t h ,  weaning ,  d e a t h  or d i s a p p e a r a n c e ,  and m o l t  
are  i n d i c a t e d .  T a b l e  3 l is ts  t o t a l s  by c e n s u s  f o r  e a c h  s e x  and a g e  cate- 
g o r y  r e c o r d e d .  Two d e f i n i t i o n s  o f  t h i s  p o p u l a t i o n  are  d i s c u s s e d ,  one  
i n d i r e c t  and c i r c u m s t a n t i a l ,  t h e  o t h e r  c o n c i s e  b u t  less w i d e l y  a p p l i c a b l e ,  
f o r  two d i f f e r e n t  p u r p o s e s .  

P o p u l a t i o n  D e f i n e d  by Haul-Out O b s e r v a t i o n s  

Tha t  a l l  seals and o n l y  t h o s e  seals  t h a t  h a u l  o u t  w i t h  some minimum 
f r e q u e n c y  on L i s i a n s k i  d e f i n e  t h e  p o p u l a t i o n ,  and t h a t  a11 s u c h  seals  were 
marked, and t h e r e f o r e  t h e  e n t i r e  p o p u l a t i o n  was marked, i s  c i r c u l a r  r eason-  
i n g .  The i m p l i c i t  a s s u m p t i o n  is  t h a t  a l l  seals i n  t h e  p o p u l a t i o n  ( s u c h  as 
t h o s e  u t i l i z i n g  r e s o u r c e s  on Neva S h o a l  or c o n t r i b u t i n g  t o  r e p r o d u c t i o n )  do  
h a u l  o u t  on l a n d  w i t h  some r e g u l a r i t y .  

F o r t u n a t e l y ,  t h i s  t a u t o l o g y  i n  p r a c t i c e  seems a p p l i c a b l e ,  and t h e  
a s s u m p t i o n s  v a l i d .  T h e r e  i s  no e v i d e n c e  t h a t  any  seals u s i n g  l o c a l  waters 
d o  n o t  h a u l  ou t ,  and v i r t u a l l y  a l l  a v a i l a b l e  hau l -ou t  s i tes  a t  L i s i a n s k i  
were r e a d i l y  v i s i b l e .  All marked seals  were known t o  h a u l  o u t  b e f o r e  or 
a f t e r  m o l t  a t  times u n a s s o c i a t e d  w i t h  t h i s  p r o c e s s ,  which a p p e a r s  t o  b e  t h e  
o n l y  o b l i g a t o r y  hau l -ou t  t i m e  o t h e r  t h a n  pupping .  
b e  marked i n  midsummer were f r e q u e n t l y  r e s i g h t e d  t h e r e a f t e r .  So t h e i r  
s e q u e n c e  o f  marking  is n o t  n e c e s s a r i l y  c o r r e l a t e d  w i t h  a low hau l -ou t  
p r o b a b i l i t y ,  and no  l i n k  between b l e a c h  marking  and i n c r e a s e d  hau l -ou t  
f r e q u e n c y  i s  known. T h e r e f o r e ,  a l l  seals r e s i d e n t  i n  t h e  waters a round  an  
a t o l l  can  b e  e x p e c t e d  t o  h a u l  o u t  f r e q u e n t l y  enough t o  b e  marked, i.e., a t  
least  twice. What must b e  d e t e r m i n e d  f rom c e n s u s  results i s  t h e  b e s t  time 
and n e c e s s a r y  l e n g t h  o f  f i e l d  s tay  t o  a c c u m u l a t e  and document p o p u l a t i o n  
d a t a  w i t h  a c c e p t a b l e  c o n f i d e n c e  and p r e c i s i o n .  

Even t h e  l a s t  seals t o  

P o p u l a t i o n  D e f i n e d  By M o l t i n g  Seals 

A b i o l o g i c a l l y  c o n c i s e  d e f i n i t i o n  o f  t h e  L i s i a n s k i  p o p u l a t i o n  i n  1982 
is  t h o s e  seals t h a t  mo l t ed  t h e r e ,  p l u s  seals known t o  have  d i e d  b e f o r e  
m o l t i n g .  A l l  seals  molt a n n u a l l y ,  s p e n d i n g  much or a l l  o f  t h a t  time 
a s h o r e .  All m o l t i n g  o r  r e c e n t l y  mol t ed  seals were marked, and t h u s  t h e  
e n t i r e  p o p u l a t i o n  was marked. 
y e a r ,  b u t  is  p r o b a b l y  n o t  a p p l i c a b l e  t o  o t h e r  years. 

T h i s  d e f i n i t i o n  can  b e  j u s t i f i e d  fo r  t h i s  

A l l  known r e s i d e n t  seals  ( e x c e p t  f o r  one t h a t  c a n n o t  b e  documented) 
molted be tween mid-Apr i l  and e a r l y  November, w i t h i n  t h e  o v e r a l l  d a t e s  of 
o u r  e x t e n d e d  f i e l d  s e a s o n .  Presumably ,  any  seal ac tua l ly  r e s i d e n t  in t h a t  
p o p u l a t i o n  would have  mol t ed  w i t h i n  t h i s  p e r i o d .  I n d i v i d u a l  molt p e r i o d s  
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Table  3 .--Summary of L i s i a n s k i  I s l a n d  monk s e a l  censuses ,  1982 
(M = male,  F = female,  7 = sex unknown). 

Pupe 

A d u l t  Subadu 1 t JuveniP e Tot a 1  Weaned Nursing Total 
Date no including 

Census 1982 M F ? M F ? M F ? pups M F ? M F ?  PUPS 

1 3/19  22 14 18 3 1 7 6 3 4 78 -- -- -- I 1 7  87 
2 3 /23  30 14 12 2 6 4 3 5 4 80 2 -- -- 2 1 5  90 
3 3 /25  24 12 4 4 1 8 -- 3 2 58 2 -- 6 69 3 -- -- 
4 3/27 31 17 11 7 5 5 4 2 1 83 4 -- -- 3 2 3  95 
5 3 /29  24 14 24 6 3 6 2 2 1 82 4 -- -- 2 2 2  92 

6 
7 

9 
10 

a 

3 3 1 8  7 5 2 3 6 5 3 82 
2 5 1 4 1 1  9 4 5 2 3 5 78 
3 5 1 8 1 1  2 6 8 5 3 4 92 
3 6 1 1  9 4 7 6 6 4 3 86 
3 2 1 5  6 7 4 7 5 3 4 83 

5 1 -- 4 3 -- 
3 3 -- 5 -- -- 

5 2 -- 4 2 -- 
3 1 -- 4 2 -- 
4 2 -- 4 2 -- 

95 
89  

105 
96 
95 

4 /10  
4 /10  
4 /14  
4/17 
4 /19  

11 
1 2  
13 
14 
1 5  

3 1 1 4 1 4  5 2 7 3 3 1 80 
3 3 2 0  4 1 1  4 2 6 3 1 84 
2 2 1 6 1 0  7 7 4 4 1 2  73 
3 2 1 7  8 9 4 4 2 2 2 80 
3 8 1 9  7 4 2 4 3 3 1 81 

5 2 -- 4 1 -- 
5 3 -- 5 1 -- 
5 3 -- 5 2 -- 
5 3 --* 5 2 -- 
5 2 -- 4 2 . - -  

92 
98 
88 
95 
94 

16 
17 

1 9  
20 

i a  
4/21 
4/23 
4 /25  
4/27 
4/29 

2 9 1 4 1 1  7 2 6 5 2 1 76 
2 4 2 0  7 6 6 1 1  5 3 1 83 
2 9 1 9  8 1 4  4 6 2 - -  7 3  
2 9 1 8  8 7 5 1 9  3 2 82 
2 6 1 8  6 5 9 4 3 2 P 74 

7 3 -- 4 3 -- 
4 4 -- 

5 3 -- 3 4 -- 
6 2 -- 4 4 -- 
5 2 -- 4 4 -- 

6 -- -- 93 
97 
88 
96 
89 

21  
22 
23 
24 
25 

3 3 2 0  9 7 3 1 5 - -  1 79 
3 5 1 8  7 8 5 2 3 6 - -  84 
31 19 6 13 4 2 6 2 -- 83 
2 2 1 4 2 0  4 8 2 3 3 1 77 
28 21 15 4 6 2 7 2 -- 85 

9 3 -- 3 3 -- 
9 3 -- 3 5 -- 
9 3 -- 3 4 -- 
8 4 -- 3 4 -- 
9 4 -- 4 4 -- 

97 
104 
102 

96 
106 

26 
27 
28 
2 9  
30 

5/11 
5/14 
5/16 
5 /18  
5/20 

2 4 2 0 1 5  9 5 2 2 2 1 80 
26 15 14 6 4 -- 2 . 2  1 70 
31 21 9 11 3 5 5 2 -- 87 
33 21 5 10 6 -- 5 7 -- 87 
34 17 5 8 3 -- 4 4 -- 75 

9 3 -- 5 4 -- 
8 2 -- 5 3 -- 
7 4 -- 5 3 -- 
7 5 -- 5 4 -- 
8 4 -- 6 3 -- 

99 
88 

106 
108 

96 

31 
32 
3 3  
34  
35 

5/22 
5/24 
5/26 
5/28 
5/30 

26 17 1 7 4 -- 4 5 -- 64 
31 18 4 8 7 -- 7 4 -- 79 
41 17 5 10 10 -- 2 2 -- 87 
36 20 3 13 11 -- 9 5 -- 97 
43 24 -- 12 10 -- 9 4 -- 102 

8 5 1 5  4 - -  
9 4 -- 5 4 -- 
9 6 -- 5 3 -- 
8 6 -- 4 3 -- 
8 6 -- 4 3 -- 

87 
101 
110 
118 
123 
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Table 3 .--Continued. 

Pups 

Adu 1 t Subadul t  J u v e n i l e  T o t a l  Weaned Nursing T o t a l  
Date -- no inc lud ing  

Census 1982 M F ? M F ? M F ? pups M F ? M F ?  PUPS 

36 
37 
38 
39 
40 

41 21 -- 1 2  9 -- 6 4 -- 93 
32 21  -- 13 9 -- 7 3 -- 85 
31 20 1 10 10 -- 4 4 -- 80 
36 19 -- 15 12 -- 7 5 -- 94 
29 17 -- l o  l o  -- 7 4 -- 77 

7 6 -- 4 4 -- 114 
8 6 -- 4 4 -- 107 
9 7 -- 1 3 -- 100 
8 8 -- 3 2 -- 115 

l o  7 -- 3 2 -- 99 

41 
42 
43 
44 
45 

6/12 
6/14 
6/16 
6 /18  
6 /  20 

27 19 -- 12 l o  -- 7 5 -- 80 
40 18 -- 14 10 -- 8 4 -- 94 
35 16 -- 11 9 -- 8 4 -- 83 
27 20 -- 8 10 -- 7 5 -- 77 
29 18 -- 11 l o  -- 8 6 -- 82 

8 8 -- 3 2 -- 101 
9 7 -- 3 2 -- 115 
9 7 -- 3 2 -- 104 
9 6 -- 2 1 -- 95 
7 7 -- 1 2 -- 99 

46 
47 
48 
49 
50 

6/22 
6 /24  
6/26 
6 /28  
712 

34 16 -- 7 13 -- 3 4 -- 77 
22 20 -- 8 13 -- 5 3 -- 71 
26 15 -- 10 13 -- 5 3 -- 72 
23 24 -- 10 13 -- 7 2 -- 79 
27 19 -- 9 11 -- 8 2 -- 76 

9 6 -- 1 3 -- 96 
8 6 -- 1 3 -- 89 

3 -- 90 
3 -- 96 g 5 -- -- 
2 -- 93 

9 6 -- -- 
9 6 -- -- 

51 
52 
53 
54 
55 

714 25 15 -- 9 18 -- 4 2 -- 65 
716 23 14 -- 10 14 -- 6 5 -- 72 
718 32 23 -- 13 13 1 6 3 -- 91 
7/10 32 14 -- l o  l o  -- 5 6 -- 7 7  
7/12 32 12 -- 12 13 -- 3 4 -- 76 

83 
90 

106 
92 
90 

56 
57 
58 
59 
60 

7/14 25 14 -- 8 10 -- 5 4 -- 66 

7 /18  24 13 -- 11 l o  -- 5 3 -- 66 
7 /20  41 14 -- 10 6 -- 4 1 -- 76 

71 

7/16 33 14 -- 11 8 -- 3 5 -- 74 

7/22 33 15 1 13 4 -- 5 -- -- 

11 7 -- -- 1 -- 
1 -- 10  6 -- -- 
1 -- 8 6 -- -- 
1 -- 7 8 -- -- 
1 -- 7 7 -- -- 

85 
91 
81 
92 
86 

6 1  
52 
63 
64 
65  

7 /24  29 12 -- 10 6 -- 4 2 -- 63 
69 
68  

7/30 39 11 -- 8 4 1 8  1 - -  72 
811 38 14 -- 9 3 -- 5 1 -- 70 

7 -- -- 7/26 32 12 -- 11 7 -- 
7/28  39 11 -- 9 3 -- 6 -_ -- 

75 
84 
82 
90 
79 

813 39 17  -- 7 8 -- 4 3 -- 7 8  
8 / 5  54 15 -- 8 6 -- 10 2 -- 95 
817 51 9 -- 8 4 -- 6 5 -- 83 

7 2 -- 89 819 52 10 -- 10 8 -- 
8/11  56 13 -- l o  2 -- 6 3 -- 90 

66 
67 
68  
6 9  
70 

89 
107 

95 
103 
100 
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Table  3 .--Continued. 

A d u l t  Subadul t  J u v e n i l e  T o t a l  Weaned Nursing T o t a l  
i nc lud ing  Date no 

Census 1982 M F ? M F ? M F ? pups M F ? M F ?  PUPS 

71 8 /13  
72 8/15 
73 8/ 17 
74 8 /19  
75 8 /21  

58 4 
62 10 
61 8 
62 12 
70 12 

8 3  
9 6  
4 3  
3 1  
5 4  

3 4  
5 3  
3 2  
2 4  
6 3  

80 
95 
81 
84 

100 

94 
105 

90 
96 

111 

76 8/ 23 
77 8 /25  
78 8/27 
79 8 /31  
80 9 /2  

65 12 
66 10 
68  6 
66 10 
69 9 

6 2  
6 6  
8 2  
8 6  
7 5  

3 2  
4 1  
3 5  
5 1  
9 2  

90 
93 
92 
96 

101 

1 04 
104 
103 
1 06 
110 

81 9 / 4  
82 9/6 
83 9 / 8  
84  9 /10  
85 9/12 

69 12 
65 11 
66 9 
72 8 
63 7 

5 6  
8 5  
6 4  
9 7  
8 4  

5 4  
9 5  
9 3  
8 4  

10 2 

92 
103 

97 
108 
94 

104 
115 
111 
120 
101 

86 10/27 
87 10/29 
88 10/31  
89 11 /2  
90 1 1 / 4  

27 12 
39 9 
36 9 
38 13 
46 8 

5 6  
8 6  
7 9  
7 6  
9 7  

7 3  
9 5  

10 8 
7 3  
9 2  

60  
76 
79 
74 
81 

69 
89 
95 
89  
94 

91 11/6  
92 11/8 
93 11/10  
94 11/12  
95 11/14  

38 7 
36 10 
29 8 
31 9 
25 7 

8 4  
6 5  

11 8 
9 9  
7 9  

6 1  
5 2  

11 5 
4 4  
5 3  

65 
67 
73 
68  
61  

80 
81 
88 
78 
72 

72 
78 
78 

5 7  - - - - - - - -  
4 7  - - - - - - - -  

96 11/16 35 5 -- 4 5 -- 6 3 -- 60 
97 11/18 32 7 -- 9 5 -- 8 1 -- 63 
98 11/19 31 11 -- 7 l o  -- 6 1 -- 67 

6 9 ..- -- -- -- 
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were u s u a l l y  wel l  d e f i n e d ,  and r anged  from a s  l i t t l e  as 5 o r  6 d a y s ,  t o  1 2  
d a y s ,  and o c c a s i o n a l l y  l o n g e r .  A l l  marked s e a l s  m o l t i n g  d u r i n g  o u r  a c t u a l  
p r e s e n c e  were s e e n  m o l t i n g  on s e v e r a l  o r  more days .  
d u r i n g  o u r  p r e s e n c e  t o  have  gone  unmarked was e x t r e m e l y  u n l i k e l y .  

Fo r  any  sea l  m o l t i n g  

F o u r t e e n  marked seals  were n o t  s e e n  m o l t i n g ,  e i t h e r  b e f o r e  14 Septem- 
b e r  o r  a f t e r  25 O c t o b e r .  
d u r i n g  o u r  a b s e n c e .  Twelve were d e f i n i t e l y  r e i d e n t i f i e d  a f t e r  t h e y  mol t ed ,  
and one  e q u i v o c a l l y  (545 may e q u a l  5 3 9 ) .  
close t o  m o l t i n g  when w e  l e f t  i n  September .  All unb leached  seals seen o n  
o u r  r e t u r n  i n  October-November cou ld  b e  a c c o u n t e d  f o r  f rom t h e s e  14. 

A l l  o f  these mol t ed  presumably  on  L i s i a n s k i  

The l a s t  (513)  may have  been  

Each seal  marked i n  1982 was g e n e r a l l y  marked a t  least  a week b e f o r e  
i t s  m o l t .  Thus m o l t i n g  a p p a r e n t l y  d i d  n o t  c a u s e  seals  t h a t  rarely h a u l e d  
o u t  o t h e r w i s e  t o  come a s h o r e .  Postrnol t  seals o f  a l l  g r o u p s  were commonly 
s e e n ;  t h e r e  were few o r  no immedia te  and p ro longed  r e t u r n s  t o  sea. T h a t  a n  
unknown seal would have  h a u l e d  o u t ,  undergone  a week o r  more o f  p r e m o l t  
" f a s t "  c h a r a c t e r i s t i c  of most sea ls ,  mol t ed  f o r  8 d a y s  o r  more, r e t u r n e d  t o  
sea, a l l  be tween 13 September  and 26 O c t o b e r ,  and n o t  b e  i d e n t i f i e d  by 22 
November, seems u n l i k e l y .  Thus a l l  e v i d e n c e  i n d i c a t e s  t h a t  a l l  r e s i d e n t  
seals m o l t e d  a t  L i s i a n s k i  and t h a t  a l l  were marked. 

A p p l i c a b i l i t y  o f  Combined P o p u l a t i o n  C r i t e r i a  

The m o l t  c r i t e r i o n  d i s c u s s e d  above  c a n n o t  b e  c o n s i s t e n t l y  a p p l i e d  for  
d e f i n i n g  i s l a n d  s u b p o p u l a t i o n s  i n  f u t u r e  years. M o l t i n g  seals have  been  
s i g h t e d  i n  e v e r y  month ( G i l m a r t i n  f o o t n o t e  3 )  and s e a s o n a l  d i s t r i b u t i o n  o f  
m o l t  i n  t h e  d i f f e r e n t  s e x  and a g e  g r o u p s  can v a r y  f rom i s l a n d  t o  i s l a n d .  
F i e l d  s e a s o n s  w i l l  most l i k e l y  n o t  l a s t  as l o n g  as t h i s  year 's  e x t e n d e d  
c o v e r a g e  on  L i s i a n s k i ,  much less  f o r  comple t e  years. B u t  s i n c e  mol t  d i s -  
t r i b u t i o n  o f  t h e  p o p u l a t i o n  f e l l  w i t h i n  o u r  f i e l d  d a t e s  t h i s  year, t h i s  
c r i t e r i o n  i s  v e r i f i c a t i o n  t h a t  a t o t a l l y  marked p o p u l a t i o n  b a s e d  on t i m e -  
s p e c i f i c  hau l -ou t  p a t t e r n s  c a n  b e  accumula t ed .  I n  f u t u r e  s e a s o n s ,  seals 
t h a t  are  s e e n  t o  m o l t  can  b e  used  as  a sample  of t h e i r  s e x  and a g e  group.  
I f  marking  a seal  can  b e  documented as t e m p o r a l l y  i n d e p e n d e n t  o f  molt, and 
i f  a l l  t h o s e  seals s t a r t i n g  m o l t  are  known sealss  t h e s e  r e p r e s e n t a t i v e  
samples  can  b e  a good i n d i c a t o r  t h a t  most or a l l  of t h e i r  p a r t i c u l a r  s e x  
and a g e  g r o u p s  have  been  marked. 

F i n a l l y ,  t h e  one  o r  two a p p a r e n t  e x c e p t i o n s  t o  t h e s e  c r i t e r i a  f o r  
d e f i n i n g  and c o u n t i n g  a p o p u l a t i o n  a c t u a l l y  c l a r i f y  t h e  d e f i n i t i o n s  w h i l e  
showing t h e i r  l i m i t a t i o n s .  These  e x c e p t i o n s  a re  t h e  two documented 
i n c i d e n t s  o f  i m m i g r a t i o n ,  more f u l l y  d i s c u s s e d  unde r  i n t e r i s l a n d  movement 
l a te r .  A d u l t  female 1 6 5 ,  t h e  l a s t  f e m a l e  marked, a l m o s t  c e r t a i n l y  was seen 
and marked on h e r  f i r s t  a p p e a r a n c e  a t  L i s i a n s k i  on 22 J u l y .  Her hau l -ou t  
p r o b a b i l i t y  b e f o r e  was v i r t u a l l y  z e r o  b e c a u s e  s h e  was known t o  b e  l a c t a t i n g  
on Laysan much of t h a t  time. She was r e c o g n i z e d  o n l y  b e c a u s e  a b i o l o g i s t  
on  Laysan  had s k e t c h e d  and pho tographed  h e r  e x t e n s i v e  scars. O t h e r w i s e ,  
h e r  long p r i o r  a b s e n c e  would have  severely weakened an  a s sumpt ion  o f  s i m i -  
l a r  hau l -ou t  p r o b a b i l i t y  and l i k e l i h o o d  o f  marking .  Thus,  a l t h o u g h  seal  
165 m o l t e d  on L i s i a n s k i  (and  a p p e a r e d  t o  undergo  e s t r u s  t h e r e ) ,  and by t h i s  
c r i t e r i o n  was c o n s i d e r e d  p a r t  o f  t h e  L i s i a n s k i  p o p u l a t i o n ,  w e  know mere ly  
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by chance  t h a t  s h e  c o n t r i b u t e d  r e p r o d u c t i v e l y  t o  t h e  Laysan p o p u l a t i o n  i n  
1982. And, t h e r e f o r e ,  p o t e n t i a l  l i m i t a t i o n s  i n  d e f i n i n g  p o p u l a t i o n s  due  t o  
i n t e r i s l a n d  movement a r e  d e m o n s t r a t e d ,  as i s  t h e  p o t e n t i a l  i m p o r t a n c e  of 
t h i s  phenomenon g e n e r a l l y .  

A d u l t  male No. 166 ,  t h e  l a s t  male marked, p o s s e s s e d  s e v e r a l  d i s t i n c -  
t i v e  s c a r s  and n a t u r a l  l i g h t  p e l a g e  s p o t s  and was v e r y  l i k e l y  i d e n t i f i e d  
t h e  f i r s t  time i t  h a u l e d  o u t  on 4 September  a t  L i s i a n s k i .  T h i s  s i t u a t i o n  
a l so  c o u l d  n e c e s s i t a t e  c o n s i d e r a t i o n  o f  g r e a t e r  hau l -ou t  p r o b a b i l i t i e s  i n  
i d e n t i f y i n g  a l l  seals i n  a s u b p o p u l a t i o n  or i n  document ing  a n  estimate. 
T h a t  seal  166  i s  n o t  i n  t h e  r e s i d e n t  p o p u l a t i o n  may seem a s e m a n t i c  a rgu -  
ment and a way t o  f i t  seals i n t o  f o r m a l  d e f i n i t i o n s ,  b u t  t h e  b i o l o g i c a l  
a s p e c t s  are i m p o r t a n t .  He was e m a c i a t e d  and p o s s e s s e d  b a r n a c l e s  and d e n s e  
a l g a l  growth  i n  h i s  p e l a g e ,  i n d i c a t i n g  h e  had been  a t  sea a l o n g  time, 
a p p a r e n t l y  w i t h o u t  f e e d i n g  much on Neva S h o a l ,  or e l s e w h e r e .  
o n l y  unmol ted  seal on  L i s i a n s k i  by 22 November, and t h i s  d e l a y ,  as well as 
p e r h a p s  h i s  i n c l i n a t i o n  t o  r ema in  n e a r  L i s i a n s k i  f rom e a r l y  September  
t h r o u g h  November, may have  depended d i r e c t l y  on h i s  n u t r i t i o n  or h e a l t h .  
H e  f i r s t  a p p e a r e d  a f t e r  a l l  b r e e d i n g  for t h e  year seemed l o n g  over, and h i s  
f u n c t i o n a l  r e s i d e n c e  i n  t h e  L i s i a n s k i  p o p u l a t i o n  can  best be d e t e r m i n e d  i n  
f u t u r e  s e a s o n s  f rom r e s i g h t  d a t a .  

H e  was t h e  

P o p u l a t i o n  S t r u c t u r e  

T a b l e  1 shows t h e  monk seal  p o p u l a t i o n  a t  L i s i a n s k i  i n  1982 ( less pups )  
by s e x  and  age .  
t u r i t y  t o  a d u l t h o o d  even  i f  j u v e n i l e s  and s u b a d u l t s  are poo led  t o  i n c r e a s e  
sample  s i z e  and  min imize  a g i n g  d i s c r e p a n c i e s .  
e f f e c t s  o f  t h i s  skewed r a t i o  i n  f a v o r  of males are f u l l y  u n d e r s t o o d .  

The r a t i o  o f  males t o  f e m a l e s  i n c r e a s e s  g r e a t l y  from ima- 

N e i t h e r  t h e  c a u s e s  nor t h e  

R e p r o d u c t i o n  

A t  least 28  pups  were b o r n  i n  1982: 16 males, 11 f e m a l e s ,  and  1 of 
unde te rmined  s e x .  The s e x  o f  t h e  l a t t e r  c o u l d  n o t  b e  d e t e r m i n e d  b e c a u s e  i t  
was found  as a d e t e r i o r a t e d  carcass w i t h  r emnan t s  o f  b l a c k  n a t a l  p e l a g e  i n  
March. The mothe r  (A201 had s u s t a i n e d  
a l a r g e ,  d e e p  back  wound, o f  t h e  t y p e  known t o  b e  i n f l i c t e d  by a d u l t  malee, 
a b o u t  1 or 2 weeks b e f o r e  p a r t u r i t i o n .  Twenty-two o f  t h e  m o t h e r s  were 
known, b u t  two females t h a t  weaned pups  a few d a y s  a f t e r  o u r  a r r iva l  were 
n e v e r  s u c c e s s f u l l y  r e i d e n t i f i e d  f rom scars  s k e t c h e d  b e f o r e  t h e y  l e f t .  One 
o f  t h e  two t a g g e d  f e m a l e s  (No. 131, t a g  No. A861 pupped t h i s  year and i n  
1980;  t h e  o t h e r  (No. A77, t a g  No. A10111 d i d  n o t  pup i n  t h i s  1982 s e a s o n .  
Assuming t h e  40 c l a s s i f i e d  a d u l t  f e m a l e s  ( e x c l u d i n g  No. 165)  c o n s t i t u t e d  
t h e  a c t u a l  a d u l t  female g r o u p  t h i s  pupping  s e a s o n ,  a t  l eas t  70% pupped, and 
65% ( 2 6 )  weaned. 
1964 and 1965 f rom 7 8  t a g g e d  a d u l t  f e m a l e s  on K u r e  Atol l  ( W i r t z  1968) .  
T h e r e ,  o n l y  44 (56%) pupped i n  t h a t  2 -year  p e r i o d .  On Laysan  I s l a n d ,  56 
i d e n t i f i a b l e  a d u l t  f e m a l e s  were s e e n  i n  1977 ,  when 55% pupped, and 1978,  
when 50% pupped ( Johnson  and Johnson  1981b) ;  79% pupped i n  t h a t  2 -year  
p e r i o d .  
t i o n  o f  f e m a l e s .  But s i z e  d i f f e r e n c e s  be tween f e m a l e s  c l a s s e d  a8 a d u l t  and  
s u b a d u l t  on L i a i a n s k i  seemed c o n s i s t e n t l y  c l e a r - c u t .  If  a n y t h i n g ,  t h e  

One male pup d i e d  a t  o r  n e a r  b i r t h .  

T h i s  pupping  r a t e  i s  h i g h  compared w i t h  a b o u t  38% f o r  

P a r t  o f  t h e  v a r i a t i o n  may b e  due  t o  d i f f e r e n c e  i n  a g e  c lass i f ica-  
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i n c l u s i o n  as a d u l t  of two females ( A 1 8  and SO51 t h a t  seemed s l i g h t l y  
smaller t h a n  most p a r t u r i e n t  f e m a l e s  would u n d e r e s t i m a t e  t h e  pupping r a t e  
i f  t h e s e  two were not  s e x u a l l y  m a t u r e  o r  were j u s t  m a t u r i n g  b u t  nonparous .  
I d e n t i f i c a t i o n  o f  p a r t u r i e n t  females i n  1983 on L i s i a n s k i  s h o u l d  g i v e  a 
more c o m p l e t e  estimate o f  d e f i n i t e l y  m a t u r e  females from which t o  c a l c u l a t e  
p r o d u c t i v i t y  ra tes .  

M o r t a l i t y  F a c t o r s  

Death o r  D i s a p p e a r a n c e  

B e s i d e s  t h e  two p e r i n a t a l  d e a t h s ,  t h r e e  o t h e r  d e a t h s  and a p o s s i b l e  
d i s a p p e a r a n c e  were documented. Male pup 021 was k i l l e d  19 J u n e ,  most 
l i k e l y  b y  one o r  more a d u l t  males, s i n c e  D male was a t t e n d i n g  t h e  carcass 
i n  t h e  s u r f  of a small cove where males were o b s e r v e d  p u r s u i n g  pups a t  
o t h e r  times. No g r o s s  e x t e r n a l  n o r  any g r o s s  i n t e r n a l  i n j u r i e s  were 
p r e s e n t .  

Male pup 023 ,  o n e  of t h e  t h r e e  o l d e s t  pups ,  was l a s t  s e e n  8 September  
when a b o u t  7 months o l d .  From 26 October t h r o u g h  22 November, i n  a d d i t i o n  
t o  c e n s u s e s ,  d a i l y  t a l l i e s  were made o f  a l l  marked seals s e e n ,  t h u s  undoubt-  
e d l y  h e  was a b s e n t  t h i s  e n t i r e  p e r i o d .  S e v e r a l  o t h e r  small j u v e n i l e s  were 
a b s e n t  l o n g e r  t h a n  t h i s  a t  v a r i o u s  times. Some s u c h  j u v e n i l e s  c o u l d  well 
have  b e e n  less t h a n  a y e a r  o l d ,  s i n c e  b i r t h s  have b e e n  r e c o r d e d  i n  e v e r y  
month ( G i l m a r t i n  f o o t n o t e  3 )  and 5- t o  6-month-old pups  were i n c r e a s i n g l y  
c l a s s i f i e d  as j u v e n i l e s  on  c e n s u s .  
o c c a s i o n a l l y  n o t  s i g h t e d  f o r  3 t o  4 weeks,  a l b e i t  on  a less f r e q u e n t  c e n s u s  
s c h e d u l e  ( J o h n s o n  and Johnson 1981b) .  

Om Laysan,  4- t o  7-month-old pups  were 

Most of t h e  s k i n  and much of t h e  b l u b b e r  from t h e  back  of s u b a d u l t  
female SO1 were m i s s i n g  when s h e  was f i r s t  s e e n  2 1  March. 
i c a l l y  s e e n  a s h o r e  u n t i l  17  A p r i l ,  and t h e  wound looked  much t h e  same. 
d i s a p p e a r e d  and p r o b a b l y  d i e d  b e c a u s e  of  h e r  severe wound and e m a c i a t e d  
c o n d i t i o n .  

She was p e r i o d -  
She 

The c a u s e  i s  most l i k e l y  a t t r i b u t a b l e  t o  b i t i n g  by a d u l t  males. 

The two l a c t a t i n g  females ( o r i g i n a l l y  A02 and A131 whose scars were 
s k e t c h e d  b u t  who were n o t  r e i d e n t i f i e d  a f t e r  weaning a re  assumed t o  have 
been  marked w i t h  a n o t h e r  number r a t h e r  t h a n  t o  have d i s a p p e a r e d .  
it i s  a t  l ea s t  p l a u s i b l e  t h a t  pos tweaning  e s t r u s  i n s t i g a t e d  wounding by  
a d u l t  males ( J o h n s o n  and J o h n s o n  1981b) .  T h i s  c o u l d  have c o n t r i b u t e d ,  
a l o n g  w i t h  p o s t l a c t a t i n g  e m a c i a t i o n ,  t o  d e a t h  o r  t o  g r e a t e r  s u s c e p t i b i l i t y  
t o  s h a r k  p r e d a t i o n .  
a f t e r  b e i n g  marked t h i s  s e a s o n ,  and twice,  several males were s e e n  near -  
s h o r e  v i g o r o u s l y  p u r s u i n g  o r  b i t i n g  a n o t h e r  a d u l t - - a t  l e a s t  o n e ,  a female. 
A f o u r t h  female had a h e a l i n g  b u t  s t i l l  open  wound when f i rs t  i d e n t i f i e d  i n  
March, and two more s t i l l  had small h e a l i n g  s p o t s  i n  t h e  m i d d l e  of l a r g e  
d o r s a l  scars.  
r e c e i v e d  them b e f o r e  pupping t h i s  y e a r .  

However, 

T h r e e  a d u l t  females r e c e i v e d  l a r g e ,  open  back  wounds 

Two of t h e s e  f o u r  f e m a l e s  t h a t  had open wounds a c t u a l l y  

A d u l t  male 114 d i e d  on  13 J u l y  a f t e r  b e i n g  p h y s i c a l l y  r e s t r a i n e d  
for  a t t a c h m e n t  of a d i v e  r e c o r d e r .  Necropsy showed no o b v i o u s  c a u s e  of 
d e a t h ,  b u t  m i c r o s c o p i c  h i s t o p a t h o l o g y  r e v e a l e d  several  c h r o n i c  a i l m e n t s  



debilitating the seal. 
sively worn or broken, but longitudinal sectioning (Hofman 1975) of these 
revealed no countable laminae. 

Two of the 10 foreflipper nails were not exces- 

In jury 

Evidence of shark attack was also seen. A healthy appearing adult 
male (A951 when marked, sustained severe shark bites on the right fore and 
hind flippers and pelvic region in early summer. He lost enough weight 
that ribs and vertebrae were clearly visible at later resights, then slowly 
began regaining weight and healing by midsummer. In late October, he had 
sloughed some injured hind flipper tissue and exposed phalangeal bone and 
was still healing. Seal A95 was one of the last three adult males molting 
then. At least three other adult males bore scars suggesting prior wounds 
at least this severe. But no immature seals had large, obvious shark 
inflicted scars, implying these smaller seals do not readily escape and 
recover from shark attack (Wirtz 1968). 

Entanglement in Nets and Debris 

A final documented cause of potential death this season was fishing 
Four weaned pups this year (Henderson 1984) were cut 

The subadult male (S21) with the 
gear entanglement. 
from tightly encircling masses of net. 
recognizable neck scar had been found as a juvenile with tightly encircling 
line and a deep, septic neck wound. No adults had identifiable net scars, 
nor any subadults but the one above. 
entangle themselves and usually do not survive (Fiscus et al. 1978; Andre 
and Ittner 1980). 

Apparently younger seals tend to 

A juvenile female (522) had a transverse scar across the bridge of the 
nose possibly due t o  entanglement. Another pup had a plastic band tightly 
stuck on her snout that we pulled off, and at least four other small seals 
had a plastic ring, bucket, or shredded bag loosely and temporarily aroupd 
their necks. So, fishing gear is not the only debris that is a problem 
source. This curiosity and attraction to lost or discarded nets, lines, 
and other debris, on land and in water were commonly observed, most often 
among immature seals (cf. Fiscus et al. 1978). These anecdotal observa- 
tions suggest that entanglement can be a frequent and fatal problem that 
may be selective for young seals. 

Interisland Movement 

Only two movements to Lisianski were documented this season, and no 
emigration was documented. A large, extensively scarred female first 
appeared 22 July and was identified by sketches and photographs taken at 
Laysan Island. This seal (No. 165) had weaned a pup on Laysan in late June 
this year. Once at Lisianski, she continued to haul out periodically and 
went through apparent estrus when she was attended by an adult male. She 
molted there and was rebleached, and was then resighted several times 
through November. 
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On 4 September ,  a n  e m a c i a t e d  a d u l t  male (No. 166)  w i t h  d i s t i n c t i v e  
n a t u r a l  p e l a g e  marks and scars a p p e a r e d  a s h o r e .  
w i t h  a l g a e ,  and s e v e n  l i v e  gooseneck  b a r n a c l e s ,  Lepas spp. ,  r a n g i n g  i n  
e s t i m a t e d  c a p i t u l u m  l e n g t h  from a few millimeters t o  a c e n t i m e t e r ,  were 
a t t a c h e d  t o  h i s  d o r s a l  p e l v i c  h a i r ,  i n d i c a t i n g  a l o n g  p e r i o d  a t  sea. John- 
s o n  and J o h n s o n  (1978)  d e s c r i b e d  t h r e e  s u c h  o b s e r v a t i o n s  o f  b a r n a c l e s .  
They n o t e d  a n  a d u l t  male on Laysan i n  1977 t h a t  r e t u r n e d  from a 4-month 
a b s e n c e  w i t h  gooseneck  b a r n a c l e s  on h i s  p e l a g e .  
from t h e  Laysan sea l  a f t e r  2 d a y s  a s h o r e ,  and from No. 166 a f t e r  a similar 
p e r i o d .  An a d u l t  f e m a l e ,  n o t  s e e n  on  Laysan from 6 J u n e  t o  9 August  1977,  
r e a p p e a r e d  w i t h  a l l  p a r t s  o f  t h e  body c o v e r e d  w i t h  b a r n a c l e s ,  which d i s a p -  
p e a r e d  6 d a y s  a f te r  r e s i g h t i n g .  
male was s e e n  a t  Mar0 Reef w i t h  b a r n a c l e s  on t h e  head and neck  (Coleman5).  
S e a l  No. 166 had n o t  b e e n  s e e n  b e f o r e  on L i s i a n s k i  i n  1982,  b u t  t h e r e a f t e r  
i n c l u d i n g  November was commonly s e e n .  He r e g a i n e d  w e i g h t  b u t  d i d  n o t  molt, 
and molt d i d  n o t  a p p e a r  imminent by 12 November. R e c o g n i t i o n  of t h e s e  two 
seals (No. 165 and No. 1 6 6 )  i n  a f u t u r e  s e a s o n  w i l l  f u r t h e r  c l a r i f y  subpop- 
u l a t i o n  d i s c r e t e n e s s  and a g e  s p e c i f i c  t e n d e n c i e s  t o  move. 

H i s  p e l a g e  was q u i t e  g r e e n  

The b a r n a c l e s  were gone  

And i n  mid-August a n  a d u l t  t h o u g h t  t o  b e  a 

Lack of e v i d e n c e  f o r  more e x t e n s i v e  i n t e r i s l a n d  movement d u r i n g  t h i s  
R e s e a r c h e r s  on Eaysan from March t h r o u g h  1982 f i e l d  s e a s o n  was a p p a r e n t .  

J u n e  d i d  n o t  see a n y  marked seals  from L i s i a n s k i .  From 2 9  A p r i l  t o  l1 May, 
2-6 J u l y ,  and 27-31 October no marked seals from L i s i a n s k i  were s e e n  a t  
P e a r l  and Hermes Reef. C o n v e r s e l y ,  a l t h o u g h  a t  l e a s t  37 d i f f e r e n t  seals  
were marked on P e a r l  and Hermes Reef d u r i n g  t h e s e  v i s i t s ,  and some p r o b a b l y  
re-marked a f t e r  m o l t i n g ,  no  marked sea ls  from t h e r e  were s e e n  a t  L i s i a n s k i .  
Some b l e a c h  marks were n o t  s e e n  i n  t h e i r  e n t i r e t y  and t h e r e f o r e  c o u l d  n o t  
be r e a d ,  b u t  i t  i s  e x t r e m e l y  u n l i k e l y  t h a t  any  o f  t h e s e  were on  seals from 
P e a r l  and Hermes Reef and were no t  s e e n  a g a i n  l a t e r  and f u l l y  i d e n t i f i e d .  

S e a l  c e n s u s e s  were a l s o  b e i n g  r e g u l a r l y  c a r r i e d  o u t  a t  F r e n c h  F r i g a t e  
S h o a l s ,  and  some b l e a c h i n g  was done and c e n s u s e s  t a k e n  a t  Kure A to l l  s imul-  
t a n e o u s l y  w i t h  most of o u r  f i e l d  s e a s o n .  Again ,  no  i n t e r i s l a n d  movement 
was documented t h r o u g h  t h e s e  a c t i v i t i e s .  

The s u b p o p u l a t i o n s  may t h e n  b e  d i s c r e t e  by s h o r t - t e r m  m e a s u r e s  even  
though seals  from L i s i a n s k i  were f r e q u e n t l y  a t  sea l o n g  enough t o  move t o  
and from o t h e r  a t o l l s  o r  banks .  U n d e r s t a n d i n g  t h e  ro l e  of i n t e r i s l a n d  
movement would be v a l u a b l e  i n  s h o r t - t e r m  p o p u l a t i o n  marking and e s t i m a t i o n ,  
and i n  long-term i n v e s t i g a t i o n  of d i s p e r s a l  and p o p u l a t i o n  t r e n d s  o r  s h i f t s  
of t h e  e n t i r e  s p e c i e s .  

SUMMARY 

The Hawaiian monk seal  p o p u l a t i o n  u t i l i z i n g  L i s i a n s k i  I s l a n d  was 
c o u n t e d  and s t u d i e d  by marking seals  and t a k i n g  c o m p l e t e  i s l a n d  c e n s u s e s  

5 R. Coleman, U.S. F i s h  and W i l d l i f e  S e r v i c e ,  Honolu lu ,  n o t a t i o n  from 
c r u i s e  l o g ,  Mar0 Reef, 6 August  1977. 
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from 17 March t o  14 September  and 26 Octobe r  t o  22 November 1982. 
used  and p r e l i m i n a r y  results o b t a i n e d  i n c l u d e d :  

Methods 

1. 

2. 

3. 

4 .  

5 .  

60 

I n d i v i d u a l l y  marking  s l e e p i n g  seals  u s i n g  commerc ia l  b l e a c h ,  p l u s  
some r e l i a n c e  on n a t u r a l  scars and marks ,  i s  a f e a s i b l e  t e c h n i q u e  
f o r  i d e n t i f y i n g  a l l  sex and a g e  classes. T h i s  method p r o v i d e s  
l i t t l e  r i s k  o f  d i s t u r b i n g  t h e  seals. Dur ing  l ac t a t ion  f e m a l e s  and 
pups  were n o t  b l e a c h e d ,  t o  a v o i d  any s u c h  r i s k .  

Two hundred  f i f t e e n  monk seals  o t h e r  t h a n  r e c e n t  pups  were 
marked, s e x e d  and s u b j e c t i v e l y  c l a s s i f i e d  by age as j u v e n i l e  (18  
males and 10 f e m a l e s ) ,  s u b a d u l t  (24  males and 21 females), and 
a d u l t  (101 males and 41  f e m a l e s ) .  
f e m a l e  t h a t  moved f rom Laysan I s l a n d  and o n e  male t h a t  very 
l i k e l y  moved f rom a n o t h e r  unknown i s l a n d .  
" r e s i d e n t "  and p e r h a p s  a l m o s t  d i s c r e t e  p o p u l a t i o n  i n  terms of 
p o p u l a t i o n  dynamics was d e f i n e d .  

The a d u l t s  i n c l u d e d  o n e  p a r o u s  

Thus for  1 y e a r  a 

A t  l e a s t  28 pups  were produced  by 40 a d u l t  females, and 26 
weaned. 
r e p o r t e d  ra tes  o f  monk seals a t  o t h e r  i s l a n d s .  

T h i s  70% r e p r o d u c t i v e  r a t e  i s  very h i g h  compared w i t h  

N a t u r a l  d e a t h s  i n c l u d e d  two pups  t h a t  d i e d  n e a r  b i r t h ,  a weaned pup 
a p p a r e n t l y  k i l l e d  by a n  a d u l t  male, and a s u b a d u l t  f e m a l e  w i t h  a 
severe back  wound p r o b a b l y  i n f l i c t e d  by a d u l t  males. 
wounds were o b s e r v e d  on several  a d u l t  females i n c l u d i n g  a h i g h  
p r o p o r t i o n  o f  e x t e n s i v e ,  h e a l e d ,  d o r s a l  scars. One a d u l t  male d i e d  
a f t e r  human r e s t r a i n t  and was found  t o  h a v e , b e e n  c h r o n i c a l l y  ill. 

S i m i l a r  back  

B e s i d e s  d e a t h s  due  t o  a d u l t  male a g g r e s s i o n ,  p e r h a p s  r e l a t e d  t o  t h e  
v e r y  skewed s e x  r a t io ,  e n t a n g l e m e n t  i n  f i s h i n g  n e t  and  d e b r i s  was 
o b s e r v e d  t o  b e  a p o t e n t i a l  c a u s e  o f  d e a t h  p a r t i c u l a r l y  among young 
seals,  i n c l u d i n g  a s i g n i f i c a n t  p r o p o r t i o n  o f  weaned pups. Data on 
s h a r k  wounding i n d i c a t e d  t h a t  t h e y  a l s o  may c a u s e  d e a t h s  p a r t i c u -  
l a r l y  among young seals. 

The series of e v e r y  second  day c e n s u s e s  p r o v i d e d  e x t e n s i v e ,  
d e t a i l e d  r e c o r d s  on i n d i v i d u a l l y  known seals. A n a l y s e s  of t h e s e  
d a t a  s h o u l d  p r o v i d e  i n s i g h t  i n t o  sex-, age-, and  s e a e o n - s p e c i f i c  
bau l -ou t  p a t t e r n s  and s i g h t i n g  p r o b a b i l i t i e s ,  as well as any  
i n f l u e n c e  on t h e s e  p a t t e r n s ,  o f  s u c h  b i o l o g i c a l  e v e n t s  as r e p r o -  
d u c t i o n ,  m o l t i n g ,  and  i n j u r y .  
u s e f u l  as a b a s i s  f o r  u n d e r s t a n d i n g  p o p u l a t i o n  d i s c r e t e n e s s  and 
i n t e r i s l a n d  m i g r a t i o n ,  p l a n n i n g  and  c o n d u c t i n g  f u t u r e  p o p u l a t i o n  
a s s e s s m e n t s  a t  o t h e r  i s l a n d s ,  and m o n i t o r i n g  t r e n d s  i n  p o p u l a t i o n  
e i z e ,  s t r u c t u r e ,  and  p r o d u c t i v i t y .  

T h i s  q u a n t i t a t i v e  i n f o r m a t i o n  may b e  
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