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The National Oceanic and Atmospheric Administration (NOAA), organized in 
1970, has evolved into an agency which establishes national policies and 
manages and conserves our oceanic, coastal, and atmospheric resources. An 
organizational element within NOAA, the Office of Fisheries is responsible for 
fisheries policy and the direction of the National Marine Fisheries Service 
(NMFS). 

In addition to its formal publications, the NMFS uses the NOAA Technical 
Memorandum series to issue informal scientific and technical publications when 
complete formal review and editorial processing are not appropriate or feasible. 
Documents within this series, however, reflect sound professional work and may 
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A s tudy  of the  endangered Hawaiian monk s e a l  , Monachus schau ins l and i ,  
was conducted on Laysan I s l a n d ,  i n  the  Northwestern Hawaiian I s l a n d s ,  from 
29 March t o  7 August 1984. P e r t i n e n t  popu la t ion  da ta  from a short-term 
f i e l d  camp l a s t i n g  from 22 October t o  6 November a r e  a l s o  included.  

Excluding pups, beach counts  on 45 censuses  conducted 7 May t o  3 August 
ranged from 65 t o  101 s e a l s  (average of 82). The e n t i r e  subpopula t ion  a t  
Laysan I s l a n d  (269 i nd iv idua l  s e a l s )  was i d e n t i f i e d  dur ing  1984. A t  l e a s t  
31 pups were born. S i x  s e a l s  ( i n c l u d i n g  2 pups) e i t h e r  d i ed  or probably 
d i e d  dur ing  t h e  1984 f i e l d  season, and a t  l e a s t  22 s e a l s  s u s t a i n e d  i n j u r i e s .  

ltRo a d u l t  male mobbing i n c i d e n t s  ( c o l l e c t i v e  a c t s  of aggres s ion  by 
a d u l t  male s e a l s  towards o t h e r  i n d i v i d u a l  s e a l s  where obvious injury is  
i n f l i c t e d )  were observed. Three s i n g l e  a g g r e s s i v e  male i n c i d e n t s ,  where 
obvious i n j u r y  i s  i n f l i c t e d  by a s i n g l e  male, were a l s o  observed. Fourteen 
s e a l s  were observed with d o r s a l  wounds t y p i c a l  of b i t e s  i n f l i c t e d  by a d u l t  
males dur ing  mating a t tempts ;  one of these  s e a l s  subsequent ly  d i e d  and two 
o t h  e r  s d i  sap pe a r  e d. 

A t  l e a s t  13 s e a l s  immigrated t o  or emigrated from Laysan I s l a n d  
between J u l y  1983 and October  1984. 
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Laysan I s l and ,  i n  t h e  Northwestern Hawaiian I s l a n d s  (NWHI), is one of 
f o u r  major hau l  o u t  and pupping a r e a s  used by the  endangered Hawaiian monk 
s e a l ,  Monachus schau ins l and i ,  i n  1984. Extens ive  r e s e a r c h  has  been con- 
ducted on t he  Laysan popula t ion  s i n c e  1977 during 3- t o  7-month f i e l d  camps 
(Johnson and Johnson 1978, 1981a, 1981b, 1984; Alcorn 1984; h u d t s o n l ;  
Alcorn and Buelnaz).  

The primary purposes of t h i s  s tudy were t o :  1) determine t h e  
subpopulat ion s i z e  and composi t ion a t  Laysan I s l a n d ,  2) monitor  i n c i d e n t s  
of a d u l t  male aggres s ion  towards a d u l t  female and immature s e a l s ,  and 3)  
c o l l e c t  a d u l t  male a s s o c i a t i o n  data .  Addi t iona l  o b j e c t i v e s  were t o  
cont inue o the r  work s i m i l a r  t o  t h a t  done dur ing  f i e l d  camps e s t a b l i s h e d  on 
Laysan I s l a n d  i n  1982 and 1983: 1) conduct f r equen t  censuses ,  2) t a g  a l l  
weaned pups, 3 )  i d e n t i f y  a l l  i n d i v i d u a l s  i n  t h e  popu la t ion  by app l i ed  o r  
n a t u r a l  markings, 4 )  re-mark mol t ing  s e a l s  t o  m a i n t a i n  i d e n t i f i c a t i o n ,  5 )  
cont inue photographic  i d e n t i f i c a t i o n ,  6) monitor i n j u r i e s  and dea ths ,  7 )  
perform necrops ies ,  8 )  monitor  reproduct ion ,  and 9)  c o l l e c t  ne t  samples and 
burn dangerous n e t  and rope fragments.  

F i e l d  camps were e s t a b l i s h e d  on Laysan I s l a n d  by Nat ional  Marine 
F i s h e r i e s  Serv ice  (NMFS)  personnel  from 29 March t o  7 August and from 22 
October t o  6 November 1984. The i t i n e r a r y  of t he  1984 Laysan I s l a n d  f i e l d  
work summarized i n  t h i s  r e p o r t  i s  presented  i n  Appendix A. Other  monk 
s e a l  s t u d i e s  conducted concur ren t ly  by NMFS r e s e a r c h e r s  a t  Laysan I s l a n d  
from 22 October t o  6 November a r e  summarized i n  Gilmart in .3  

AREA AND YBTHODS 

Area 

Laysan I s l a n d  ( l a t .  25042’N, long. 171044’W) i s  a low, coral-sand 
i s l a n d  l o c a t e d  815 mi  northwest of Honolulu, Hawaii. Informat ion  covering 
the geology, f l o r a ,  fauna, and h i s t o r y  of Laysan I s l a n d  i s  p resen ted  i n  Ely 
and Clapp (1973). 

XKnudtson, E. P. 1981. Hawaiian Monk s e a l  obse rva t ions  a t  Laysan 
I s l and ,  March-July 1981. Unpubl. manuscr. Southwest F i s h e r i e s  Center  
Honolulu Laboratory,  Nat ional  Marine F i s h e r i e s  Se rv ice ,  NOAA, 2570 Dole 
S t r e e t ,  Honolulu, H I  96822-2396, 23 p. 

ZAlcorn, D. J., and E. K. Buelna. The Hawaiian monk s e a l  on Laysan 
I s l and :  1983. I n  prep. Southwest F i s h e r i e s  Center  Honolulu Laboratory,  
Nat ional  Marine F i s h e r i e s  Serv ice ,  N O M ,  2570 Dole S t r e e t ,  Honolulu, H I  
96822-2396. 

SGilmartin,  W. G. T rans loca t ion  of a d u l t  male Hawaiian monk s e a l s  
from Laysan I s l a n d  t o  Johns ton  A t o l l .  I n  prep. Southwest F i s h e r i e s  Center 
Honolulu Laboratory,  Nat ional  Marine F i s h e r i e s  Se rv ice ,  NOAA, 2570 Dole 
S t r e e t ,  Honolulu, H I  96822-2396. 
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For the  purpose of de f in ing  l o c a t i o n  of an animal i n  da t a  c o l l e c t i o n ,  
the per imeter  of Laysan I s l a n d  was d iv ided  i n t o  20 s e c t o r s  (Fig.  1). The 
same s e c t o r s  have been used i n  a l l  monk s e a l  s t u d i e s  on Laysan s i n c e  1982 
(Alcorn 1984; f o o t n o t e  2). 

Methods 

Where poss ib l e ,  c o n t i n u i t y  i n  da t a  c o l l e c t i o n  methods and ind iv idua l  
i d e n t i f i c a t i o n  of  s e a l s  was main ta ined  f o r  t h e  1982, 1983, and t h e  1984 
f i e l d  camps so t h a t  comparisons between y e a r s  would be v a l i d .  A l l  indi-  
v idua l  s e a l s  mentioned i n  t h i s  r e p o r t  a r e  r e f e r r e d  t o  by t h e i r  permanent 
i d e n t i f i c a t i o n  (ID) number and a re  d i r e c t l y  comparable between i s l a n d s  and 
y e a r s  u n l e s s  o therwise  noted. 

Marking and Scar I d e n t i f i c a t i o n  

Some s e a l s  had b leach  marks a t  the  beginning of the f i e l d  season  
because 69 i n d i v i d u a l s  were bleach-marked on Laysan I s l a n d  a f t e r  they 
molted i n  1983 ( foo tno te  2). A l l  unmarked s e a l s  were i d e n t i f i e d  by appl ied 
b leach  o r  n a t u r a l  markings. Molting s e a l s  were re-marked t o  m a i n t a i n  t h e i r  
i d e n t i t y  when about 709b o r  more molted.  A combination of  U l t r a  Blue4 and 
I n s t a n t  Whip b leach ,  mixed w i t h  209b hydrogen peroxide  and powdered pro- 
t e n a t o r  o r  Wella Fros t  b leach  mixed with 20% hydrogen peroxide was app l i ed  
w i t h  a squeeze b o t t l e  t o  the  f u r  of s l eep ing  s e a l s .  The technique of 
b leach  a p p l i c a t i o n  i s  desc r ibed  i n  d e t a i l  i n  Stone (1984). 

Bleach  marks, s ca r s ,  and o t h e r  n a t u r a l  markings were ske tched  on a 
ca rd  f o r  each s e a l ,  and c a r d s  were updated and r e v i s e d  t o  main ta in  a 
cu r ren t  f i l e .  S c a r s  and n a t u r a l  markings were photographed. The f i l m  was 
processed i n  Honolulu a f t e r  the  f i e l d  season,  and photographs were added t o  
the  i d e n t i f i c a t i o n  f i l e  begun i n  1982. 

Tagging 

Pups were bleach-marked and tagged wi th  a t a n  co lored  p l a s t i c  Temple 
Tag i n  each hind f l i p p e r  a s  soon a s  poss ib l e  postweaning. Pup tagging  
procedure i s  desc r ibed  i n  d e t a i l  i n  G i lmar t in  e t  a l .  (1986). Year l ings  
t h a t  on ly  had one tag  rece ived  a second tag  i n  t h e i r  untagged hind f l i p p e r .  
The procedure f o r  tagging  y e a r l i n g s  was t h e  same a s  f o r  tagging  pups wi th  
the excep t ion  t h a t  y e a r l i n g s  were no t  measured. Adul t  males observed t o  be 
h igh ly  aggress ive  toward a d u l t  females  o r  immature s e a l s  r ece ived  a Monel 
tag  i n  one of t h e i r  hind f l i p p e r s .  Adult  male tagging  i s  desc r ibed  i n  
de t a i l  i n  Alcorn and Buelna ( foo tno te  2). b 

‘Reference t o  t r a d e  names does not  imply endorsement by the  Nat ional  
Marine F i  s h e r i e  s Se m i c e ,  NOAA. 
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Figure 1.--Map of Laysan Island showing 20 s e c t o r s  and known pupping s i t e s ,  
1984 (numbers r e p r e s e n t  the ID numbers of the paps) .  
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Census 

Forty-f ive Hawaiian monk s e a l  censuses  were conducted on Laysan I s l and  
i n  1984. Censuses were conducted every o the r  day between 7 May and 3 August, 
s t a r t i n g  a t  1200 Hawaii s tandard  t ime,  and l a s t i n g  approximately 3 h each. 
Two obse rve r s  began i n  S e c t o r  01 and proceeded i n  oppos i t e  d i r e c t i o n s  u n t i l  
they met on t h e  o t h e r  s ide  of the i s l a n d ,  u s u a l l y  i n  Sec to r s  08 o r  09. 
Observers  a l t e r n a t e d  d i r e c t i o n  of t r a v e l  on each census.  Census d u t i e s  were 
r o t a t e d  among t h r e e  obse rve r s  u n t i l  2 J u l y ,  when one observer  l e f t .  

The census form i s  inc luded  i n  Alcorn and Buelna ( f o o t n o t e  2) and the  
1984 coding i n s t r u c t i o n s  a r e  inc luded  i n  Appendix B. S ize  c l a s s i f i c a t i o n  and 
the p rocess  of s e a l  i d e n t i f i c a t i o n  a re  desc r ibed  i n  d e t a i l  i n  Stone (1984). 

1 

A l l  s e a l s  w i t h  50% o r  more of t h e i r  body out of the  water  were recorded 
on census, and known r e s i g h t i n g s  of the same i n d i v i d u a l  i n  a s i n g l e  census 
a r e  not  inc luded  i n  t h e  census t o t a l s .  I n d i v i d u a l s  i n  t h e  water  o r  on 
of f shore  r e e f s  were a l s o  recorded i f  they i n t e r a c t e d  w i t h  i n d i v i d u a l s  on the  
beach or  could be p o s i t i v e l y  i d e n t i f i e d ,  bu t  t hey  a r e  not inc luded  i n  t h e  
census t o t a l s .  

Behavior Patrol 

Behavior p a t r o l s  were designed t o  c o l l e c t  sys t ema t i c  da t a  on s e a l  asso- 
c i a t i o n  p a t t e r n s .  Behavior p a t r o l s  fol lowed census procedure,  i nc lud ing  t h e  
use of census forms, with t h e  fo l lowing  d i f f e r e n c e :  Data were only  c o l l e c t e d  
on I 'associatedl '  i n d i v i d u a l s ,  mol t ing  s e a l s ,  y e a r l i n g s ,  nurs ing  mothers,  and 
pups. S e a l s  were def ined  a s  a s s o c i a t e d  i f :  1) haul-out d i s t a n c e s  were <5 m 
a p a r t  a s  the  observer  came a b r e a s t  of the  s u b j e c t s ,  o r  2) behav io ra l  i n t e rac -  
t i o n s  occurred  w i t h i n  30 m of the observer .  Assoc ia t ion  da ta  c o l l e c t i o n  i s  
descr ibed  i n  d e t a i l  i n  Appendix B. 

Twenty-nine behavior  p a t r o l s  were conducted from 25 Apri l  t o  29 June 
1984. These p a t r o l s  were made on every noncensus day (wi th  the  excep t ion  of 
1 day per week). Two obse rve r s  conducted each behavior  p a t r o l t  one covered 
S e c t o r s  01 through 08 and the  o t h e r  covered S e c t o r s  09 through 20. Direc t ion  
of t r a v e l  va r i ed .  Beginning t ime v a r i e d  and was u s u a l l y  e i t h e r  0900 o r  1600. 
P a t r o l  d u r a t i o n  ranged from 2-1/2 t o  6-1/2 h and averaged approximately 4 h 
each. I 

Hobbing Patrol 

Mobbings a r e  def ined  a s  i n s t a n c e s  i n  which a d u l t  male s e a l s  co l l ec -  
t i v e l y  commit a c t s  of aggres s ion  toward o t h e r  s e a l s  and i n f l i c t  obvious 
in ju ry .  Mobbing p a t r o l s  were designed t o  d e t e c t  i n c i d e n t s  of a d u l t  male 
aggress ion .  These surveys were conducted i n  S e c t o r s  01-06 and 18-20, a r e a s  
where a d u l t  male mobbings have been observed i n  t h e  p a s t  (Johnson and 
Johnson 1981aP Alcorn 19841 f o o t n o t e  2). Mobbing p a t r o l s  were conducted 
from 25 Apr i l  u n t i l  29 June, 6 days  per  week. T h i s  p a t r o l  was conducted by 
one obse rve r  who walked the  beach c r e s t  observ ing  and no t ing  i n t e r a c t i o n s  
between s e a l s .  A t t e n t i o n  was p r i m a r i l y  d i r e c t e d  ou t  t o  sea and each mob- 
bing p a t r o l  l a s t e d  approximately 4 h. - 



5 

The mobbing p a t r o l  observer  c a r r i e d  a VHF r a d i o  and kept  i n  c lose  con- 
t a c t  w i t h  another  obse rve r  l o c a t e d  a t  camp. I f  a n  aggres s ive  i n c i d e n t  was 
observed dur ing  p a t r o l ,  t he  o t h e r  monk s e a l  r e s e a r c h e r s  were a l e r t e d .  I n  
the  event  of an o f f shore  mobbing, one obse rve r  fo l lowed the  i n c i d e n t  from 
shore wh i l e  two r e s e a r c h e r s  proceeded t o  t h e  scene i n  a n  i n f l a t a b l e  boa t .  
Observers  i n  the b o a t  i d e n t i f i e d  s e a l s  w i t h  t h e  a i d  of b i n o c u l a r s  and 
documented t h e  mobbing w i t h  photographs.  Data were recorded  i n  a water- 
proof notebook and n a r r a t e d  i n t o  a t ape  recorder .  Researchers  s t ayed  on 
s t a t i o n  near  the  mobbing f o r  a s  long  a s  poss ib l e .  

Mobbing p a t r o l s  began a t  0900 on census days and a t  e i t h e r  0900 or 
1600 on behavior  p a t r o l  days. I f  t he  behavior  p a t r o l  began a t  0900 then  
t h e  mobbing p a t r o l  would beg in  a t  1600, o r  v i c e  ve r sa .  The combination of 
census,  behavior  p a t r o l s ,  and mobbing p a t r o l s  i n s u r e d  t h a t  t he  beach and 
nearshore wa te r s  of Sec to r s  18-20 and 01-06 were monitored a t  l e a s t  twice 
d a i l y  6 days per  week. 

Daily Monitoring 

I n c i d e n t a l  da t a  c o l l e c t e d  d a i l y  from 30 March t o  6 August and from 23 
October t o  4 November on the  census-patrol  form inc luded  s i g h t i n g s  of 
mol t ing  s e a l s ,  y e a r l i n g s ,  nurs ing  female-pup p a i r s ,  and pups n o t  a l r e a d y  
recorded on census or behavior  p a t r o l .  The i s l a n d  was monitored d a i l y  f o r  
noteworthy events  such a s  b i r t h s ,  weanings, dea ths ,  a d u l t  male harassment ,  
shark-seal i n t e r a c t i o n s ,  entanglements ,  appearance and p rogres s  of  wounds 
and i l l n e s s ,  and presence of s e a l s  marked a t  o t h e r  a t o l l s .  Bleaching and 
tagging of s e a l s ,  and s c a r  or photographic  documentation of i n d i v i d u a l s  
were done o p p o r t u n i s t i c a l l y  on a d a i l y  b a s i s .  The e n t i r e  pe r ime te r  of 
Laysan I s l a n d  was walked a t  l e a s t  once 6 days p e r  week from 6 A p r i l  u n t i l  6 
August and d a i l y  from 24 October u n t i l  3 November. On days when t h e  i s l a n d  
was not completely surveyed, a n  observer  checked t h e  major pupping a reas  
( S e c t o r s  18 through 03)  f o r  b i r t h s  or weanings. Disturbance was minimized 
by s t ay ing  above the beach c r e s t  and us ing  v e g e t a t i o n  €or  cover,  where 
poss ib l e .  

C o l l e c t i o n  of Materials 

Necrovsv.--Necropsy procedure and t h e  c o l l e c t i o n  of samples are 
descr ibed  i n  d e t a i l  i n  Johanos and Kam (1986). 

Entanglement and net accumulation.--The c o l l e c t i o n  and d e s t r u c t i o n  of  
f i s h i n g  gear  and o t h e r  dangerous d e b r i s  a r e  desc r ibed  i n  d e t a i l  i n  Johanos 
and Kam (1986). 

Scats and svering.--The c o l l e c t i o n  of s c a t s  and spewing a r e  desc r ibed  
i n  d e t a i l  i n  Alcorn 1984. 
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BESULTS AND DISCUSSION 

Census Counts 

T o t a l  beach counts  between 7 May and 3 August, excluding pups of t he  
yea r ,  ranged from 64 t o  1 0 1  s e a l s  (average of 82) .  To ta l  beach counts  
inc luding  pups of t h e  y e a r  ranged from 81  t o  120 (average of 99 ) .  Census 
summaries by s i z e  and sex c l a s s  a r e  presented  i n  Appendix C. I d e n t i f i e d  
i n d i v i d u a l s  were p laced  w i t h i n  t h e i r  ass igned  s i z e  c l a s s e s  f o r  t h e  season 
whereas u n i d e n t i f i e d  s e a l s  r e t a i n e d  the  s i z e  c l a s s i f i c a t i o n  given by the 
census observer .  

Population Structure 

During t h e  1984 f i e l d  season 269 i n d i v i d u a l s  were i d e n t i f i e d  by app l i ed  
b leach  o r  n a t u r a l  markings. Appendix D shows known ind iv idua l  monk s e a l  
s i g h t i n g s  on Laysan I s l a n d  by da te  observed i n  1984. A summary of the  
composition of the  1984 popula t ion ,  by sex and e s t ima ted  midsummer s i z e  
c l a s s ,  i s  p re sen ted  i n  Table  1. The r a t i o  of males  t o  females  i s  near  equal 
i n  t h e  immature s i z e  c l a s s e s ,  but i n c r e a s e s  t o  2 : l  i n  t h e  a d u l t  s i z e  c l a s s .  

Table  1.--The numbers of s e a l s  observed on Laysan I s l a n d  dur ing  
the  1984 f i e l d  season, by sex and e s t ima ted  midsummer s i z e  c l a s s  
(M = male, F = female) .  

S ize  c l a s s  Males Females Tot a1 Sex r a t i o  (M/F) 

Adult s 
Subadul ts  
J u v e n i l e s  
PUPS 

96 47 143 
23 l27  50 
20 25 45 
16 1 5  3 1  

T o t a l  15 5 114 269 

T o t a l  
excl  ading 
PUP s 139 99 23 8 

2 .o 
0.9 
0.8 
1.1 

1 . 4  

1.4 

lNumber assumes t h a t  a n  u n i d e n t i f i e d  subadu l t  female t h a t  disappeared 
and probably d i ed  was subadu l t  female TP86. 

Re produc t ion 

Pop Production and Survival 

A t  l e a s t  3 1  pups were born i n  1984 (Appendix E ) .  The sex  r a t i o  of the  
1984 pup cohor t  was near  equal :  1 5  females:16 males.  Ea r ly  pup s u r v i v a l  was 
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high:  30 of 3 1  pups surv ived  t o  weaning, and 26 of 30 weaned pups were s igh ted  
w i t h i n  t h e  l a s t  6 days before  t e rmina t ion  of t h e  f i r s t  f i e l d  camp on 7 August. 
One female pup (TTOO) d i e d  a t  b i r t h  and ano the r  female pup (TT32) prematurely 
weaned a f t e r  23 days of nu r s ing  and subsequent ly  d isappeared  23 days post-  
weaning. In a d d i t i o n ,  t h r e e  o t h e r  weaned pups disappeared.  Female pup TT18 
and male pup TT44 d isappeared  86 and 52 days postweaning, r e s p e c t i v e l y ,  and 
female pup "12 d isappeared  more than  98  days postweaning. The f o u r  pups t h a t  
d i sappeared  were not  r e s i g h t e d  dur ing  the  second 1984 f i e l d  camp. 

Date and Location of Births 

In 1984, 13 pups (4 weaned and 9 nu r s ing )  were p re sen t  on Laysan when 
obse rva t ions  began 30 March, and 1 8  pups were bo rn  t h e r e a f t e r .  The l a s t  
pup was born  13  J u l y .  Two pups were s t i l l  nu r s ing  a t  t h e  end of t h e  f i r s t  
f i e l d  camp. Pupping occurred  p r i m a r i l y  a long t h e  midwest and northwest  
c o a s t s  of Laysan ( S e c t o r s  18-20 and 01-03), a s  r e p o r t e d  i n  prev ious  y e a r s  
(Johnson and Johnson 1978, 1984; Alcorn 1984; f o o t n o t e  1; f o o t n o t e  2) .  In 
1984, 55.6% of a l l  observed b i r t h s  occurred  w i t h i n  t h i s  p r e f e r r e d  pupping 
a rea  (Fig.  1 ) .  

Pop Exchange 

One exchange of pups between mothers was observed  i n  1984. T h i s  
exchange r e s u l t e d  i n  the e a r l y  weaning and d isappearance  of one female pup 
(TT32) and t h e  unusual ly  long nu r s ing  d u r a t i o n  of a second female pup 
(TT42). The two mothers  had pups of d i f f e r e n t  ages;  a d u l t  female T09F gave 
b i r t h  t o  TT42 on 7 Apr i l  and a d u l t  female T15F gave b i r t h  t o  TT32 on 18 
Apr i l .  Both pups were born  i n  S e c t o r  02 and remained t h e r e  throughout  
t h e i r  nurs ing  per iod .  Female T09F and h e r  o l d e r  pup, TT42, remained t o  t h e  
no r th  of female T15F and h e r  younger pup, TT32, th rough 4 May. On 5-6 May, 
T09F c rossed  t o  t h e  south of n 5 F  and, dur ing  t h a t  t ime, t he  two females  
exchanged pups. The pup exchange was not d i r e c t l y  observed,  b u t  was 
de t ec t ed  because t h e  mother of t he  o lde r ,  l a r g e r  pup was observed nu r s ing  a 
smal le r  pup, and v i c e  ve r sa .  Female T09F l a c t a t e d  a t o t a l  o f  34 days and 
weaned h e r  f o s t e r  pup (TT32) on 11 May. Prematurely weaned pup TT32 
a c t i v e l y  sought o u t  o t h e r  l a c t a t i n g  females  i n  t h e  v i c i n i t y  b u t  was d r i v e n  
o f f .  On 1 2  May, T15F and h e r  f o s t e r  pup (TT42) s w a m  south toward T15F's 
o f f s p r i n g  ('IT321 which was a s l e e p  on t he  wet sand. The mother approached 
pup TT32 twice and on t h e  second approach the  pup awoke, voca l i zed ,  and 
a t tempted  t o  f l e e .  Adult  female T15F and f o s t e r  pup TT42 subsequent ly  
en te red  t h e  water  and s w a m  north.  No f u r t h e r  i n t e r a c t i o n s  were observed 
between t h e  mother and h e r  o f f sp r ing .  Prematurely weaned pup TT32 only  
nursed a t o t a l  of 23 days; 17 or 1 8  days w i t h  h e r  n a t u r a l  mother (T15F) and 
5 or 6 days w i t h  h e r  f o s t e r  mother (T09F). Pup TT32 was ve ry  small ,  and 
became p rogres s ive ly  th inne r  and l e s s  a c t i v e  u n t i l  she d isappeared  on 3 
June ,  23 days postweaning. Female T15F l a c t a t e d  a t o t a l  of 39 days and 
weaned h e r  f o s t e r  pup (TT42) on 27 May. Weaned pup TT42 nursed a t o t a l  of 
50 days; 28 or 29 days w i t h  h e r  n a t u r a l  mother (T09F) and 21 o r  22  days 
wi th  h e r  f o s t e r  mother (T15F). 
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Nursing Dura t ion  

Complete nurs ing  d u r a t i o n  was observed f o r  15 mother-pup p a i r s  i n  
1984. Average nu r s ing  d u r a t i o n  was 40.8 days and ranged from 23 t o  50 
days. Excluding t h e  pups involved i n  t h e  exchange d i scussed  above (pups 
TT32 and TT421, average n u r s i n g  d u r a t i o n  was 41.5 days and ranged from 34 
to 46 days  (Appendix E). 

P a r t u r i e n t  Females 

Twenty-five of the  27 females known t o  have g iven  b i r t h  i n  1984 had 
been i d e n t i f i e d  i n  previous y e a r s ;  17 of t h e s e  females  were i d e n t i f i e d  on i 

Laysan I s l a n d  i n  1982 (Alcorn51, and 7 a d d i t i o n a l  females  were i d e n t i f i e d  
on Laysan I s l a n d  i n  1983 ( f o o t n o t e  2) .  One 1984 p a r t u r i e n t  female (wi th  no 
p r i o r  pupping h i s t o r y )  was i d e n t i f i e d  on L i s i a n s k i  I s l a n d  i n  1982 (Stone 
1984) and 1983 (Johanos and Kam 1986) ( see  I n t e r a t o l l  Movement). P a r t u r i -  
t i o n  d a t e s  were known i n  1983 ( f o o t n o t e  2) and 1984 f o r  f i v e  a d u l t  females 
t h a t  gave b i r t h  on Laysan I s l a n d ;  average d u r a t i o n  between success ive  
b i r t h s  was 375.0 days,  and ranged from 348 t o  389 days. 

The r ep roduc t ive  r a t e  was t y p i c a l  f o r  monk s e a l s .  Excluding a d u l t  
female Y156, which pupped a t  French F r i g a t e  Shoa l s  ( s e e  I n t e r a t o l l  Movement), 
a t  l e a s t  67.4% of t h e  a d u l t  females  i n  the  popu la t ion  pupped i n  1984. 

Deaths 

Three dead s e a l s  (necropsy r e p o r t s  a r e  i n  Appendix F) were found dur ing  
the  1984 f i e l d  season (Table  2): 

1. On 11 Apri l  a p e r i n a t a l  female pup, 'IT00 (necropsy No. OlLA841, was 
found i n  S e c t o r  7 a t  1655, 10 m from s l e e p i n g  mother Tl6F. It had 
been dead f o r  a s h o r t  time. The umbi l i ca l  cord and amniot ic  s a c  
were t i g h t l y  wrapped around the pup's upper t o r s o ,  neck, and head. 
Although t h e r e  was a smal l  t e a r  i n  t h e  p o r t i o n  of t h e  s a c  t h a t  
covered the  pup 's  mouth, the cause of d e a t h  was probably strangu- 
l a  t i on .  

5D. J. Alcorn, Southwest F i s h e r i e s  Center Honolulu Laboratory,  
Nat ional  Marine F i s h e r i e s  Serv ice ,  N O M ,  Honolulu, H I  96822-2396, pers .  
commun. Sept.  1982. 
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Table  2.--Monk s e a l  dea ths  a t  Laysan I s l and ,  1984 ( A  = a d u l t ,  
P = nurs ing  pup, F = female, M = male, ID = i d e n t i f i c a t i o n ) .  

Date 1984 S i z e  Sex Necropsy ID No. Probable  cause 

4/11 P F m0 01LA84 St rangula  t i o n  
7 / 0 6  A F T3 2P 02 LA84 Adult  mal e 

<10/23 A M -- 03LA84 Unknown 

2. On 6 J u l y  a dead a d u l t  female, T32F (necropsy No. 02LA841, was 
found i n  Sec tor  18 a t  1222. The b l o a t e d  c a r c a s s  was f l o a t i n g  i n  
the  wave wash accompanied by a n  a d u l t  male (b l each  No. P33). On 5 
J u l y  T32F had been observed  f l o a t i n g  on h e r  back i n  t h e  same 
genera l  v i c i n i t y ,  accompanied by a n  a d u l t  male, and i t  i s  p o s s i b l e  
t h a t  she was dead a t  t h a t  time. She had been s e e n  a l i v e  on t h e  
beach i n  Sec to r  18 on 4 J u l y  wi th  numerous small gaping wounds 
through t h e  s k i n  of her  midback and was c l a s s i f i e d  a s  p o s s i b l y  
pregnant due t o  h e r  l a r g e  s i ze .  Necropsy r evea led  t h a t  T32F was 
not  pregnant.  The cause of death was probably r e l a t e d  t o  a d u l t  male 
induced i n j  u r i e s .  

3. On 23 October dur ing  a p re l imina ry  p a t r o l  a t  t he  onse t  of the  
f a l l  f i e l d  camp, a dead a d u l t  male (necropsy No. 03LA84) was 
found i n  Sec tor  02. It had been dead f o r  a n  undetermined l eng th  
of time. The dead s e a l  was on t he  midbeach, approximately 1 m 
from the  v e g e t a t i o n  l i n e ,  and was h a l f  b u r i e d  i n  t h e  sand. Due 
t o  t h e  mummified c o n d i t i o n  of the  ca rcas s ,  t h e  an imal ' s  i d e n t i t y  
and cause of dea th  could n o t  be determined. 

Disappearance 

Between J u l y  1983 and August 1984, 16 unexplained d isappearances  
occurred.  Monitoring of d i sappearances  between J u l y  1983 and March 1984 
was l i m i t e d  t o  s e a l s  i d e n t i f i e d  du r ing  t h e  1983 f i e l d  season  (and no t  known 
t o  have died,  disappeared,  o r  emigrated)  t h a t  had l e g i b l e  postmolt  b leach  
marks, d i s t i n c t i v e  sca r s ,  or  t a g s  a t  the  end of t h e  1983 f i e l d  season. 

Between J u l y  1983 and March 1984 nine unexplained d isappearances  
occurred. Two a d u l t  females  (T18F and T35F) had very  d i s t i n c t i v e  n a t u r a l  
markings and thus  probably would have been recognized  i f  they were seen  on 
Laysan I s l a n d  i n  1984. A tagged a d u l t  male ( r i g h t  h ind  f l i p p e r  t a g  X029) 
a l s o  had a high p r o b a b i l i t y  of r e c o g n i t i o n  and e i t h e r  l o s t  h i s  t a g  o r  l e f t  
t he  Laysan populat ion.  The remaining s i x  s e a l s  had l e g i b l e  b leach  marks a t  
the  end of the  1983 f i e l d  season, b u t  i t  i s  unknown i f  a l l  marks remained 
conspicuous.  These i n d i v i d u a l s  a r e  a d u l t  females  TP42 and TY51, a d u l t  male 
TY52, subadul t  female T337, subadu l t  male TPlO, and j u v e n i l e  female T385. 
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Seven s e a l s  d i sappeared  dur ing  t h e  1984 f i e l d  season. In a d d i t i o n  t o  
t h e  fou r  pups of t h e  yea r  ( see  Pup Product ion  and S u r v i v a l ) ,  two subadul t  
females  (TP86 and 6502) and a n  unbleached subadu l t  male (T12M) disappeared  
i n  March, Apr i l ,  and May, r e s p e c t i v e l y .  Subadul t  female GJ02 h a s  a h i s t o r y  
of i n t e r a t o l l  movement (Johanos and Kam 1986; foo tno te  2) and may be a 
t r a n s i e n t  which simply moved on. Three of the  seven s e a l s  t h a t  d i sappeared  
dur ing  t h e  1984 f i e l d  season  a r e  probably dead based upon c i r c u m s t a n t i a l  
evidence : 

1. On 4 Apr i l  a t  0946 an anmolted bleach-marked subadul t  female 
(probably TP86) was observed l y i n g  i n  t h e  wave wash in S e c t o r  19, 
accompanied by an  unbleached a d u l t  male (probably  l a t e r  bleached I 

No. 399). The female was l e t h a r g i c  and had numerous gaping wounds 
through t h e  blubber  on h e r  back. The dimensions of t he  l a r g e s t  
wound was 10 x 15 cm. Bloody f l u i d  l eached  from the  wounds and 
nearshore f i s h  i n v e s t i g a t e d  t h e  s e a l ' s  exposed f l e s h .  The female 
a t tempted  t o  haul  ou t  s e v e r a l  t imes bu t  was unable due t o  h e r  
weakened cond i t ion .  The defending male a c t i v e l y  p a t r o l l e d  t h e  a rea  
and drove o f f  10 chal lenging  males between 0946 and 1200. During 
t h i s  t ime the  male only touched t h e  female once: a t  1039 he voca- 
l i z e d ,  mounted, and b i t  t he  subadul t  female on h e r  back, and she 
responded by s t r u g g l i n g  f r e e  and r o l l i n g  on h e r  back. A t  1052 t he  
subadul t  en t e red  a r e e f  pocket  and was fol lowed by t h e  a d u l t  male. 
Observat ion ended a t  1200. 

A t  1306, when obse rva t ions  resumed, t h e  a d u l t  male and subadul t  
female were i n  the  same l o c a t i o n .  A t  1315 t he  male mounted and b i t  
t h e  female again.  The subadul t  l e f t  t h e  r e e f  pocket a t  1317, 
slowly swam 100 m no r th  along the  s h o r e l i n e ,  and then  d r i f t e d  o u t  
t o  sea through a deep channel i n  t h e  f r i n g i n g  r e e f ,  accompanied by 
t h e  male. A t  1347 a sha rk  was s igh ted  100 m away from t h e  f l o a t i n g  
p a i r .  The wounded subadu l t  was l a s t  seen  a t  1444 when obse rva t ion  
ended. The observer  r e t u r n e d  t o  t h e  a rea  a t  1800 bu t  was unable t o  
l o c a t e  t h e  a d u l t  male-subadult female p a i r .  The i d e n t i t y  of t he  
wounded subadul t  female was not confirmed, but  by e l i m i n a t i o n  of 
animals through r e c u r r i n g  s i g h t i n g s  on monk s e a l  censuses  and 
p a t r o l s ,  i t  i s  be l i eved  t h a t  t h e  animal was TP86. 

2. On 4 May a t  1621 an unbleached subadu l t  male (T12M) was observed on 
t he  wet sand i n  S e c t o r  20, accompanied by a d u l t  male TY90. The sub- 
a d u l t  was l e t h a r g i c  and had numerous s e r i o u s  do r sa l  wounds. The 
dimensions of t he  l a r g e s t  wound was 5 x 10 cm and s e v e r a l  wounds 
extended i n t o  musculature .  Adult  male TY90 voca l i zed  and nudged t h e  
subadul t  r epea ted ly  and mounted him once. Between 1621 and 1745 
t h e  a d u l t  male drove o f f  two cha l l eng ing  males. By 1745 t he  t i d e  
rose ,  f o r c i n g  the  subadul t  t o  e n t e r  t h e  water .  Once i n  the  water ,  
t he  a d u l t  male mounted and b i t  t h e  subadul t  r epea ted ly .  A t  1757 
two a d u l t  males cha l lenged  TY90, bu t  he was ab le  t o  chase them away 
from the  subadul t .  The subadul t  male swam slowly no r th  i n t o  Sec tor  
1. Adult  male TY90 mounted, and b i t  t he  subadul t ,  which weakly 
r o l l e d  t o  p r o t e c t  h i s  back o r  j o u s t e d  i n  response.  The subadul t  
a t tempted t o  haul  ou t  of t h e  wave wash b u t  could not. Observers  
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. 

in te rvened  between a d u l t  male TY90 and t h e  subadul t  male a t  1828. 
The a d u l t  male was p e r s i s t e n t  and d i d  no t  l eave  u n t i l  1900. 

The i n j u r e d  subadul t  was observed t h e  next  day a t  0911 i n  t h e  same 
area.  He was approximately 10 m o f f s h o r e  i n  a r e e f  pocket ,  accom- 
panied by a d i f f e r e n t  a d u l t  male (TP35). Between 0913 and 1423 on 
f o u r  s epa ra t e  occas ions  a d u l t  male TP35 mounted and b i t  the  sub- 
a d u l t  and a l s o  drove o f f  t h r e e  s i n g l e  and one p a i r  of cha l l eng ing  
males. 

A 4-5 f t  gray r ee f  shark  was s i g h t e d  a t  1115, and s i n g l e  sharks  
were s igh ted  i n  t h e  a rea  seven t imes from then  u n t i l  1423. A t  1423 
the  i n j u r e d  subadul t  d r i f t e d  out  of t h e  r e e f  pocket and i n t o  open 
water  approximately 5 m from the shore.  A gray r ee f  s h a r k  
approached w i t h i n  5 m of t h e  subadu l t  a t  1440 and was chased o f f  
by male TP35, b u t  the sha rk  remained i n  t h e  a rea  u n t i l  1451. 

A t  1520 cha l l eng ing  male TP67 approached, d i sp l aced  a d u l t  male TP35, 
and then  mounted and b i t  t he  subadul t .  Male TP67 remained mounted 
u n t i l  1538 and was j o i n e d  by a d u l t  male TP35 which mounted t h e  
subadul t  male t h r e e  t imes dur ing  t h i s  per iod .  By 1537 t h e r e  were 
fou r  a d u l t  males i n  t h e  v i c i n i t y ;  two were mounted on t h e  subadul t  
male and two f l o a t e d  alongside.  A t  l e a s t  s i x  i n d i v i d u a l  a d u l t  
males were involved i n  t h e  mobbing i n c i d e n t  between 1520 and 1753. 

The subadul t  male was mounted r e p e a t e d l y  by one t o  two a d u l t  males 
a s  t h e  group of s e a l s  d r i f t e d  out  through the  l and ing  cove, and by 
1753 they were 150 m of fshore .  V i s i b i l i t y  was poor due t o  t he  
d i s t ance ,  g l a re ,  and choppy waves. A t  1753 a 12 f t  t i g e r  shark  
thrashed  i n  the  v i c i n i t y  of the s e a l s  and a s l i c k  formed on the  
water .  A t i g e r  shark  was s igh ted  a g a i n  a t  1755, t r a v e l i n g  n o r t h  
approximately 150 m from shore.  The i n j u r e d  subadu l t  male was 
never seen  again.  

3. On 11 May, female pup "32 prematurely weaned i n  Sec to r  02 a f t e r  
nu r s ing  o n l y  23 days. She remained i n  t h e  v i c i n i t y  and was s igh ted  
every  day u n t i l  she d isappeared  on 3 June ( s e e  Pup Exchange f o r  
f u r t h e r  d e t a i l s ) .  

Factors Affecting Survival 

Inj urie s 

A t  l e a s t  22 animals were i n j u r e d  by shark  a t t a c k ,  a d u l t  male aggres- 
s ion ,  r e e f ,  deb r i s ,  o r  unknown causes  (Appendix GI. The wounds of t h r e e  
s e a l s  (13.6% of t o t a l )  appeared t o  be caused by sharks :  e i t h e r  a l a r g e  
c l e a n  l a c e r a t i o n  o r  c i r c u l a r  pcookie c u t t e r p  wounds. T h i r t e e n  s e a l s  (59 .l% 
of t o t a l )  had d o r s a l  wounds t y p i c a l  of b i t e s  i n f l i c t e d  by a d u l t  male s e a l s  
dur ing  mating a t t empt s  and one animal had wounds around the  head probably 
i n f l i c t e d  by another  s e a l .  Five s e a l s  (22.7% of t o t a l )  had minor wounds t h a t  
were probably caused by the s e a l s  coming i n t o  c o n t a c t  w i t h  the  r e e f  o r  deb r i s .  
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Three of t he  above s e a l s  had i n j u r i e s  t h a t  appeared t o  be l i f e  t h rea t -  
en ing  and were caused by m u l t i p l e  a d u l t  male b i t e s .  I n  a d d i t i o n  t o  t h e  
subadul t  female (TP86) and subadu l t  male (T12M) t h a t  d i sappeared  and prob- 
a b l y  d ied  ( see  Disappearance) ,  a n  a d u l t  female, T06F, was observed wi th  a 
deep d o r s a l  i n j u r y  covering 30% of her  back on 1 June. Adult female T06F's 
wound was s t i l l  open but  h e a l i n g  when t h e  f i e l d  season  ended on 7 August, 
and was completely hea led  when she was f i r s t  observed i n  1985.  

Adult Male Aggression 

One a d u l t  female, T32F, d ied  from m u l t i p l e  a d u l t  male b i t e s  ( see  Deaths) . 
and a subadu l t  female (probably  TP86) and male (T12M) disappeared  immediately 
a f t e r  s u s t a i n i n g  major a d u l t  male b i t e  wounds ( s e e  Disappearance) .  See the  
I n j u r i e s  s e c t i o n  f o r  in format ion  on a l l  a d u l t  male r e l a t e d  wounds observed i n  
1984.  

A l l  a d u l t  male mobbings and s i n g l e  a g g r e s s i v e  male i n c i d e n t s  (de f ined  a s  
a c t s  of aggres s ion  by a s i n g l e  a d u l t  male s e a l  towards o t h e r  i n d i v i d u a l  s e a l s  
where obvious i n j u r y  i s  i n f l i c t e d )  observed on Laysan I s l a n d  i n  1984 a r e  
summarized i n  Appendix H. Some prolonged a d u l t  male harassments  of immature 
s e a l s  and nu r s ing  female-pup p a i r s  a r e  a l s o  inc luded  i n  Appendix H, but  
should be viewed a s  a minimum number r e f l e c t i n g  on ly  t h e  more i n t e n s e  inc i -  
den t s  observed. In a d d i t i o n  t o  t h e  two d isappearances  r epor t ed  e a r l i e r ,  an 
a d u l t  female and a weaned female pup were i n j u r e d  i n  a n  observed mobbing and 
s i n g l e  aggres s ive  male i n c i d e n t ,  r e s p e c t i v e l y .  D e t a i l s  a r e  p re sen ted  below: 

1. 

2 .  

Adult  female T26F was f i r s t  observed w i t h  s e r i o u s  back wounds on 
2 May. On 13 May a t  0920 i n  Sec to r  0 1 ,  she was observed moving 
down the beach s lope.  A s  she e n t e r e d  t h e  water ,  f o u r  males  imme- 
d i a t e l y  approached her .  The female f l e d  i n t o  t h e  water  bu t  was 
caught and r epea ted ly  mounted and b i t t e n  by one t o  two males  a t  a 
t ime. Another male j o i n e d  t h e  group a t  0924 .  Afte r  t h e  female 
hauled  o u t  on a n  exposed r e e f  30 m from shore a t  1008, f o u r  of t he  
f i v e  males departed.  The l a s t  a d u l t  male,  TP83, remained i n  t h e  
water  near  t h e  female and drove of f  two cha l l eng ing  males be fo re  he 
swam away a t  1116 .  The female l e f t  t h e  a r e a  s h o r t l y  t h e r e a f t e r  
w i t h  numerous a d d i t i o n a l  minor wounds a f t e r  t h i s  mobbing. Her 
wounds hea led  be fo re  t h e  end of t he  f i e l d  season. 

On 16 May a t  0918 i n  S e c t o r  02 prematurely weaned female pup TT32 
was observed i n  t h e  wave wash accompanied by l a rge  subadul t  male 
TY33. The male r o l l e d  the  pup over and pinned h e r  r epea ted ly .  Pup 
TT32 hauled out  a t  0922 b u t  t h e n  r e e n t e r e d  t h e  water  a t  0924 and 
approached the  male. The male nudged the  pup. The pup then  f l ed ,  
fol lowed by the  male. Pup TT32 hauled ou t  a g a i n  a t  0925 bu t  t h e n  
r e e n t e r e d  the  wa te r  and a g a i n  approached t h e  male. Male TY33 
nipped t h e  pup r e p e a t e d l y  on t h e  back. The pup hauled ou t  a t  0930 
and subadu l t  male TY33 l e f t  t he  area.  Female pup TT32 had numerous 
do r sa l  ab ras ions  and w e l t s  r e s u l t i n g  from t h i s  i nc iden t .  
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The i n c i d e n t  desc r ibed  above may have been i n i t i a t e d  by the  pup, 
and was c e r t a i n l y  prolonged by h e r  a c t i o n s .  Pup TT32 was prema- 
t u r e l y  weaned 5 days be fo re  t h i s  event  and appeared t o  be searching  
f o r  a r e c e p t i v e  l a c t a t i n g  female ( see  Pup Exchange f o r  f u r t h e r  
de t a i l s ) .  

Interatol l  Movement 

I n t e r a t o l l  movement of 13 monk s e a l s  ( 9  females  and 4 males) was 
observed among Laysan I s l and ,  L i s i a n s k i  I s l and ,  and French F r i g a t e  Shoals  
(FFS) dur ing  the  1984 f i e l d  season ( see  Appendix I) .  

Ten s e a l s  moved between Laysan and L i s i a n s k i  I s l a n d s .  A j u v e n i l e  male 
(TA34) tagged a s  a pup on Laysan I s l a n d  i n  1983 ( f o o t n o t e  2 )  was observed on 
L i s i a n s k i  I s l a n d  i n  1984 (Alcorn e t  a1.6).  Five a d u l t  females  (GAJ.0, GA59, 
TO8F, T57F, and 61301, a subadul t  female (GJ31) and a subadu l t  male (GS45) 
bleached on L i s i a n s k i  I s l a n d  i n  1983 (Johanos and Kam 1986)  were observed on 
Laysan I s l a n d  i n  1984. I n  a d d i t i o n ,  two tagged j u v e n i l e  females ,  GO27 (a 
L i s i a n s k i  I s l a n d  1982 pup) and GO55 ( a  L i s i a n s k i  I s l a n d  1983 pup) ,  were 
observed on L i s i a n s k i  I s l a n d  i n  1984 ( f o o t n o t e  6 )  and were then  observed on 
Laysan I s l a n d  l a t e r  i n  1984 .  Two of the  a d u l t  females  mentioned above (GA59 
and TO8F) made a round t r i p .  They began from L i s i a n s k i  I s l a n d  i n  1983 
(Johanos and Kam 19861,  immigrated t o  Laysan I s l a n d  where female GAS9 
pupped, and then  r e t u r n e d  t o  L i s i a n s k i  I s l a n d  ( f o o t n o t e  6 ) .  Adult  female 
T08F was observed on L i s i a n s k i  I s l a n d  l a t e r  i n  1 9 8 4 .  Although GA59 was not  
observed on L i s i a n s k i  I s l a n d  u n t i l  1985,  she probably l e f t  t h e  Laysan popu- 
l a t i o n  i n  1984% she was l a s t  observed on Laysan I s l a n d  on 2 Apr i l  1984,  
immediately before  weaning h e r  pup. 

Three s e a l s  moved between Laysan I s l a n d  and FFS. A subadul t  male (GS33) 
observed a t  FFS i n  October 1983 ( F a i r a i z l ' )  was observed a t  Laysan I s l a n d  i n  
1984. A subadul t  male (TY63) was i d e n t i f i e d  and b leached  on Laysan I s l a n d  i n  
1984 and was then  observed a t  FFS l a t e r  i n  1984 ( E l i a s o n a ) .  An a d u l t  female 

GAlCorn, D. J., R. G. Forsyth,  and R .  L. Westlake. Hawaiian monk s e a l  
and green t u r t l e  r e s e a r c h  on L i s i a n s k i  I s l a n d ,  1984 and 1985. I n  prep. 
Sout hw e s t  F i  sher  i e s Center Honolulu Labor a t o ry ,  Nat iona l  Marine F i  sher  i e s 
Service ,  NOAA, 2570 Dole S t r e e t ,  Honolulu, H I  96822-2396. 

76. W. F a i r a i z l ,  Southwest F i s h e r i e s  Center Honolulu Laboratory,  
Nat iona l  Marine F i s h e r i e s  Serv ice ,  N O M ,  Honolulu, H I  96822-2396, pers .  
commun. Nov. 1983.  

'El iason,  J. J. Hawaiian monk s e a l  obse rva t ions  a t  French F r i g a t e  
Shoals ,  1984. I n  prep. Southwest F i s h e r i e s  Center  Honolulu Laboratory,  
Nat ional  Marine F i s h e r i e s  Serv ice ,  NOAA, 2570 Dole S t r e e t ,  Honolulu, H I  
96 822-23 96. 
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(Y156) made a round t r i p :  she was bleached on Laysan I s l a n d  i n  1983 ( foo tno te  
21, immigrated t o  FFS where she pupped on East  I s l a n d  i n  the  s p r i n g  of 1984 
( foo tno te  8 )  and t h e n  r e t u r n e d  t o  Laysan I s l a n d  l a t e r  i n  1984. 

I n  a d d i t i o n  t o  the  13  s e a l s  mentioned above, 1 o t h e r  i n d i v i d u a l  probably 
moved between i s l ands .  Adult female T39PJ which pupped on Laysan i n  1983 
( f o o t n o t e  21, was not observed on Laysan I s l a n d  i n  1984 u n t i l  12 J u l y ,  
immediately be fo re  he r  p a r t u r i t i o n .  Th i s  female i s  r e a d i l y  i d e n t i f i a b l e  by 
d i s t i n c t i v e  n a t u r a l  markings and was probably not  a t  Laysan e a r l i e r  i n  the  
f i e l d  season. 

Five of t h e  14 i n d i v i d u a l s  desc r ibed  above have a p r i o r  h i s t o r y  of 
i n t e r a t o l l  movement ( see  Appendix I) .  

Status of the Marked Population 

Tags 

A l l  pups were weaned be fo re  22 October ( t h e  beginning  of t h e  second 
f i e l d  camp), and 29 of t h e  30 weaned pups were tagged once on each hind 
f l i p p e r  and bleach-marked ( s e e  Appendix E ) .  The female pup (TT32) t h a t  
prematurely weaned and subsequent ly  disappeared ( see  Pup Exchange) was not  
tagged b u t  was r e a d i l y  i d e n t i f i a b l e  because of two n a t u r a l  b leach  marks. 

Three s e a l s  o t h e r  than  pups of the  y e a r  were tagged during 1984 (Table  
3 ) .  A 1983 female pup (TA40) t h a t  i n i t i a l l y  r ece ived  only  one t a g  i n  1983 
( f o o t n o t e  2) was g iven  a second t a g  i n  1984. Also, a 1983 male pup (TA23) 
l o s t  a r i g h t  h ind  f l i p p e r  t a g  b e f o r e  30 March 1984 and was r e t agged  i n  1984. 
An a d u l t  male (TP46) t h a t  was observed h a r a s s i n g  n u r s i n g  female-pup p a i r s  
f o r  prolonged pe r iods  on two occas ions  r ece ived  a Monel t a g  on t h e  l e f t  h ind  
f l i p p e r .  

Table  3.--Seals o t h e r  t han  pups t h a t  r e c e i v e d  t a g s  on Laysan 
I s l a n d  i n  1984 ( A  = a d u l t ,  J = j u v e n i l e ,  M = male, F = female,  
I D  = i d e n t i f i c a t i o n ) .  

Ta g Tagging 
da te  

L e f t  Right  I D  No. S ize  Sex 19 84 Notes 

A51 lA40 TA4 0 J F 5 / 0 8  Temp1 e t a g, 
Laysan 1983 pup. 

A52 1A24 TA23 J M 7/22  Temple tag,  
Laysan 1983 pup. 

TP46 A M 7/30 Monel tag.  -- X03 0 
~ ~~~~ ~~ 

l E x i s t i n g  t a g  app l i ed  i n  1983. 
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Tag l o s s  was r a r e .  A l l  1984 tagged pups s t i l l  r e t a i n e d  bo th  h ind  
f l i p p e r  t a g s  when l a s t  examined i n  1984. Only one of t h e  r e s i g h t e d  Laysan 
I s l a n d  1983 tagged pups (TA23) l o s t  a t a g  between 1983 and t h e  end of the  
1984 f i e l d  season. Two j u v e n i l e  females  tagged a s  pups on L i s i a n s k i  I s l a n d  
i n  1982 and 1983 (6027 and G055, r e s p e c t i v e l y )  moved from L i s i a n s k i  I s l a n d  t o  
Laysan I s l a n d  i n  1984 ( see  I n t e r a t o l l  Movement). These two j u v e n i l e s  s t i l l  
r e t a i n e d  both hind f l i p p e r  t ags  when l a s t  examined i n  1984. 

An a d u l t  female, T27F, tagged w i t h  a r i g h t  h ind  f l i p p e r  Monel tag  (A51 
a s  a y e a r l i n g  a t  FFS i n  1967, and observed on Laysan I s l a n d  s i n c e  1982 
(Alcorn 1984, foo tno te  2)  s t i l l  r e t a i n e d  h e r  t a g  when l a s t  examined i n  1984. 
Furthermore,  two of the t h r e e  a d u l t  males tagged i n  1983 ( f o o t n o t e  2)  were 
r e s i g h t e d  i n  1984 and s t i l l  r e t a i n e d  t h e i r  Monel t ags .  Adult  males Tp35 and 
TY18 were observed wi th  r i g h t  h ind  f l i p p e r  t a g  X026 and l e f t  h ind  f l i p p e r  t a g  
X028, r e s p e c t i v e l y .  The a d u l t  male tagged X029 i n  t h e  r i g h t  hind f l i p p e r  i n  
1983 e i t h e r  l o s t  h i s  t a g  o r  l e f t  t h e  Laysan popula t ion .  

Postmol t marks 

One hundred and seventeen  i n d i v i d u a l s  o t h e r  t han  pups were l e g i b l y  
rebleached postmolt  on Laysan I s l a n d  before  the  end of t h e  f i r s t  f i e l d  camp 
on 7 August. One of these  s e a l s ,  a d u l t  female M8F, subsequent ly  l e f t  the  
popula t ion  ( see  I n t e r a t o l l  Movement). An a d d i t i o n a l  27 molted s e a l s  were 
i d e n t i f i e d  by d i s t i n c t i v e  n a t u r a l  markings and reb leached  pos tmol t  dur ing  t h e  
second 1984 f i e l d  camp. Inc luding  10  unbleached s e a l s  wi th  d i s t i n c t i v e  
n a t u r a l  markings ( a d u l t  females  TOlF, M6F, T14F, T24F, T29F, T34F, and T39F, 
a d u l t  males T03M and T07M, and j u v e n i l e  female TP291, pups of t h e  y e a r  ( t o t a l  
= 26) and tagged animals  t h a t  d id  not  r e c e i v e  a postmolt  b leach  ( t o t a l  = 4 ) ,  
183 of t h e  257 i n d i v i d u a l s  i d e n t i f i e d  i n  1984 (and not known t o  have d ied ,  
disappeared,  or emigrated)  were marked postmolt .  

Forty-six molted s e a l s  were bleached dur ing  the  second 1984 f i e l d  camp 
but  were not  matched wi th  a premolt  i d e n t i t y .  Table  4 g i v e s  t h e  s t a t u s  of 
t he  marked popula t ion  a t  the end of the  1984 f i e l d  season. 

We would l i k e  t o  acknowledge the  support  of t h e  U.S. F i s h  and W i l d l i f e  
Serv ice  and extend our thanks t o  Steve F a i r a i z l  and t h e  o t h e r  personnel  a t  
FFS who monitored our  r a d i o  communications. We would l i k e  t o  thank the 
U.S. Coast Guard f o r  provid ing  a i r  drops t o  t h e  f i e l d  camp. Thanks a r e  
extended t o  Capt. Edward Shal lenberger  of the  FV Feresa and Capt. Mark 
Hoeppner of the  N Davstar  and t h e i r  crews f o r  t h e i r  h e l p  and gene ros i ty .  
We a l s o  wish t o  thank Stewart  I. F e f e r  and Jane  M. Packard f o r  t h e i r  
c r i t i c a l  reviews of t h i s  manuscr ipt .  
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Table 4.--Status of the  marked popu la t ion  a t  t he  end of t he  f i e l d  season, 
Laysan I s l a n d ,  1984 ( I D  = i d e n t i f i c a t i o n  number). 

Marked pos tmol t  

No mark 2 S i ze  Pr em01 t I D  P r  em01 t I D  
c l a s s  Sex Total '  known not  known PO stmol t 

Ada1 t Mal e 96 26 
Female 44 44 

Subadult  Mal e 21  20 
Femal e 25 25 

J u v e n i l e  Mal e 12  10 
Female 1 5  14  

1983 pup Male 8 8 
Femal e 10  10 

1984 pup Male 1 5  15  
Fem a1 e 11 11 

39 31  
3 1  0 

43 
3 1  

0 
0 

1 1 
1 0 

0 
0 

0 
0 

0 
0 

0 
0 

Tota l  2 57 183 5 46 32 

T o t a l  
excluding 
1984 pups 231 157 5 46 32 

% A l l  s e a l s  i d e n t i f i e d  on Laysan I s l a n d  i n  1984 t h a t  a r e  not known t o  
have d i e  d, d i  sappe a re  d, o r  emigrated.  

%Number assumes t h a t  t h e r e  a r e  no undetec ted  changes i n  t h e  popula t ion  
between the  end of t h e  f i r s t  f i e l d  camp and the  end of t h e  f i e l d  season 
(7  Aagust-6 November). 

3These unmatched females  ( a d u l t  T411 and subadu l t  T443) a r e  e i t h e r  
double bleached o r  new t o  the popula t ion ,  s i n c e  a l l  a d u l t  and subadul t  
females  were marked postmolt  i n  1984. 

P TWO of these  t h r e e  unmatched subadul t  males  a r e  e i t h e r  double 
bleached, p laced  i n  a lower s i z e  c l a s s  postmolt ,  o r  new t o  the popu la t ion  
s i n c e  only one subadul t  male was not  marked pos tmol t  i n  1984. 

5This t o t a l  i nc ludes  f o u r  s e a l s  t h a t  a r e  e i t h e r  double bleached,  
p laced  i n  a lower s i z e  c l a s s  postmolt ,  o r  new t o  the  populat ion.  
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Appendix A.--Itinerary of t h e  Laysan I s l a n d  f i e l d  work summarized i n  t h i s  
r e p o r t ,  conducted i n  1984 by t h e  Nat iona l  Marine F i s h e r i e s  Serv ice .  

Date Eve nt  

3/29 

3 / 3 0  

4/06 

4/25 

5/07 

6/29 

7 / 0 1  

8/ 03 

8/06 

8/ 07 

10/ 22-23 

10/24 

lo/ 29 

111 06 

The Feresa  disembarks T. Johanos and U.S. F i s h  and W i l d l i f e  
Serv ice  personnel .  F i e l d  camp e s t a b l i s h e d  on Laysan Is land .  

I n t e n s i v e  b l each ing  and i n c i d e n t a l  d a t a  c o l l e c t i o n  begins.  

The Davstar  a r r i v e s  and disembarks R. Forsy th  and A. gam. 
Complete i s l a n d  p a t r o l s  begin  ( 6  days  p e r  week).  

Behavior p a t r o l  s and mobbing p a t r o l s  begin.  

Censuses be gin.  

Last  behavior  p a t r o l  and mobbing p a t r o l  a r e  conducted. 

The Townsend Cromwell a r r i v e s  and embarks R. Forsyth.  

Last  census i s  conducted. 

L a s t  complete i s l a n d  p a t r o l  i s  condncted. 

The Laysan I s l a n d  f i e l d  camp i s  disbanded. T. Johanos and A. 
Kam depa r t  aboard t h e  Townsend Cromwell. 

The Townsend Cromwell disembarks W. Gilmar t in ,  R. Forsyth,  T. 
Johanos,  S. Minasian, and R. Morrow. F i e l d  camp e s t a b l i s h e d  
on Laysan I s l and .  

Complete i s l a n d  p a t r o l s  begin ( d a i l y ) .  

The Townsend Cromwell a r r i v e s  and disembarks A. Kam. 

The Laysan I s l a n d  f i e l d  camp i s  disbanded. W. Gilmar t in ,  R. 
Forsyth,  T. Johanos, A. Kam, S. Minasian, and R. Morrow depa r t  
aboard the  Townsend Cromwell. 
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Appendix B.--The Hawaiian monk s e a l  census form coding i n s t r u c t i o n s ,  1984. 

CENSUS FORM EXPLANATION 18  March 1984 

OBSERVER - Three i n i t i a l s  

CENSUS - Checked when conduct ing census 

PATROL - Checked when walking the beach t o  bleach,  c o l l e c t  s c a t s ,  
e t c ,  but  no t  on a t imed/scheduled census 

PAGE - I f  census (or p a t r o l )  r e q u i r e s  t h r e e  pagesD then  mark f i r s t  
page a s  "Page 1 of 3 " D  e tc .  I f  two people  census w i t h  ,I 1 

sepa ra t e  s h e e t s  t hen  combine page numbers: person A h a s  
page 1 and 2,  wh i l e  person B has  3 and 4 of a 4 page census 
day. 

TIME - Noted by a 24-h clocks e.g., 6 p.m. = 1800 

TEMPERATURE - Noted i n  degrees  Ce l s ius  a t  beginning  of c e n s u s / p a t r o l  

WIND - 0 - no wind, calm DIRECTION - NW, NN, NE, EE, SE, 
1 - l i g h t  breeze  ss, sw, yyw 
2 - s t rong  wind 

Example: [mi = s t rong  wind from NE 

CLOUD - cloud cover  0 - no clouds 
1-9 - 10 t o  90% cover  

10 - 100% cover 

PRECIPITATION - 0 - no p r e c i p i t a t i o n  
1 - m i s t / d r i z z l e  
2 - r a i n  
3 - i n t e r m i t t e n t  r a i n  

WEATHER INFORMATION SHOULD BE RECORDED AS A SUMMARY O F  THE ENTIRE DAY UP 
UNTIL THE DID OF CENSUS, NOT MERELY AN INSTANTANEOUS OBSERVATION! ! I ! ! 

SECTOR - Locat ion of i s l a n d  by reg ion  (e.g., on L i s i a n s k i  from 1 t o  49) 

AGE : P1 - nurs ing  pup, wr ink le s  

P3 - nurs ing  pup, blimp, b l ack  P - nurs ing  pup 
P2 - nurs ing  pup, no w r i n k l e s  

P4 - nurs ing  pup, mol t ing  
P5 - nurs ing  pup, molted 
W - weaned pup 
J1 - j u v e n i l e  I 
52 - j u v e n i l e  I1 
S3 - subadul t  I11 
S4 - subadul t  IV 
A - a d u l t  

I - immature 
) J - j u v e n i l e  

S - subadul t  

1 
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Appendix B.--Continued. 

T1 - t u r t l e ,  j u v e n i l e  ( < 6 5  cm) 
T2 - t u r t l e ,  subadul t  (65-80 cm) 
T3 - t u r t l e ,  a d u l t  0 8 0  cm) 

SEX : 

ID No. 

BLEA(B: No. 

TAG No. 

F - Female 
M - Male 
U - Unknown 

- r eco rd  I D  number of s ea l  i f  known: s e a l  No. 25 = 025 i n  blanks 
- ? column checked i f  I D  number i s  ques t ionab le  

May be same a s  I D  number on some i s l a n d s  
? column: checked - i f  t h e r e  i s  b leach ,  bu t  the number i s  
ques t ionable .  0 - i f  animal i s  d e f i n i t e l y  unmarked 

- Three t o  f i v e  numbers o r  number l l e t t e r  combinations,  r i g h t  
j u s t i f y  numbers. e.g., t a g  No. 023 i s  recorded a s  00023 

- L/R column: i f  t a g  on l e f t  f l i p p e r  mark a s  "L", e tc . ,  i f  
t a g s  on both f l i p p e r s ,  can mark IlB'I  f o r  both 

- COL: co lo r  code G - green T - t a n  
K - Kure gray R - red  
M - metal  
B - b lue  

Y - yel low 

- ? column: checked - i f  animal i s  tagged,  bu t  t h e  number i s  
ques t ionab le ,  0 - i f  animal i s  d e f i n i t e l y  no t  tagged 

BEACH POSITION - Locat ion of s ea l  ( t u r t l e )  when obse rve r  comes a b r e a s t  of 
animal ( i . e . ,  s e a l  may be seen midbeach from a d i s t a n c e  
and y e t  be a t  w a t e r l i n e  when obse rve r  comes a b r e a s t ;  s e a l  
would be recorded a s  a t  w a t e r l i n e )  

0 - animal i n  water  (which means i t  w i l l  not be included 

1 - along w a t e r l i n e  
2 - midbeach, dry sand 
3 - v e g e t a t i o n  zone o r  beach c r e s t ;  permanent beach 

in census t a l l y  but  used f o r  behaviora l  info) 

MOLT STATUS 

DISTURBANCE 

- space l e f t  b lank  i f  no molt ing  ev ident  
1-99 - 1-9- molted r i g h t  j u s t i f y )  
100 - lo@% molted, f r e s h l y  molted 

- ? column checked - if animal molt ing bu t  W ques t ionable  
2 - i f  animal 1 5 - 9 s  molted but  % 

que s t i o n a b l e  

The degree the s u b j e c t  may have been d i s t u r b e d  b y +  
presence of observer  

merely looked a t  the obse rve r  
- space l e f t  b lank  s i g n i f i e s  no dis turbance  o r  s ea l  

1 - s e a l  voca l ized .  ges tured ,  o r  moved, two body l eng ths  
2 - s e a l  a l e r t e d  t o  obse rve r  and moved more t h a n  two body 

3 - Seal a l e r t e d  t o  observer  and f l e e s  i n t o  water  
l e  ng t hs 
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Appendix B .--Cant inue d. 

TIME - Inc luded  a t  o b s e r v e r ' s  o p t i o n  t o  note  time of a 
behavior ,  e t c .  

ASSOCIATION DATA: There ' s  room t o  desc r ibe  two d i f f e r e n t  a s s o c i a t i o n s  
( A  and B ) .  

ASSOCIATIONS RECORDED: 

ACTIVE ASSOCIATIONS (no ted  f o r  a l l  bu t  mother-pup p a i r s ) :  
1) must take p l a c e  w i t h i n  30 m of obse rve r  
2) s u b j e c t s  may be any d i s t a n c e  a p a r t  

SPATIAL ASSOCIATIONS : 
1) noted a s  observer  comes a b r e a s t  of t h e  s u b j e c t  
2) entangleable  o b j e c t :  d i s t a n c e s  <2 m away 
3 )  i nd iv idua l  s e a l  ( t u r t l e )  

- m o t h e r p u p  p a i r :  any d i s t a n c e  
- a l l  o t h e r s :  d i s t a n c e s  <5 m away, r eco rd  two n e a r e s t  

neighbors  i n  s t r a i g h t  l i n e  of s i g h t  

L I N E  No. I d e n t i t y  of t h e  o t h e r  p a r t y  
1 )  en tang leab le  o b j e c t :  

NR - n e t  and/or  rope 
FL - f lo t sam o the r  t han  above 

2) i nd iv idua l  s e a l  ( t u r t l e ) :  p u t  i t ' s  l i n e  number he re  

CLOSEST DISTANCE 
0 - body con tac t  
l - < 2 m  
2 - 2-5 m 
3 - > 5 m  

BEHAVIOR 
1) en tang leab le  o b j e c t  (<2 m away) 

L - a s s o c i a t i o n  by l o c a t i o n  on beach o n l y  
E - s u b j e c t  i s  en tang led  

2) i n d i v i d u a l  s e a l  ( t u r t l e )  
a )  a c t i v e  a s s o c i a t i o n :  

A - approach / inves t iga t e  
B 1  - b i t e ,  n i p  B - b i t e  
B2 - b i t e ,  draws b lood/breaks  s k i n  
C1 - chase,  <2 body l e n g t h s  C - chase 
C2 - chase,  >2 body l e n g t h s  
D - d i s p l a c e  
F1 - flee/move away, <2 body l e n g t h s  F - flee/move away 
F2 - flee/move away, >2 body l e n g t h s  
J1 - j o u s t  <30 sec  J - j o u s t / s p a r / f i g h t  
J2 - j o u s t  >30 sec  
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Appendix B .--Continue d. 

M1 - mount/attempted mount <30 sec  M - mount/attempted 
M2 - mount/attempted mount > 30 s e c  
R - r o l l / p r e s e n t  v e n t r a l  
V - v o c a l i z e  

El Example : 

b )  s p a t i a l  a s s o c i a t i o n s :  
N - mother/pup p a i r  (any d i s t a n c e )  
L - i f  a s s o c i a t e d  by l o c a t i o n  only ( d i s t a n c e  <5 m 

a p a r t ,  f o r  a l l  except mother-pup p a i r s )  

CONTINUE 

NOTES 

- I f  more space i s  needed t o  r eco rd  a n  a d d i t i o n a l  t a g  o r  
a s s o c i a t i o n ,  put t h e  l i n e  number you ' r e  con t inu ing  from 
he re  (only  con t inue  w i t h i n  1 census  shee t )  

- Checked - i f  you have handwr i t t en  no te s  on t h e  observa t ion .  
Put handwr i t t en  n o t e s  on the  back of t h e  form, l a b e l e d  by 
l i n e  number. 

L - I f  t he  obse rva t ion  i s  pu re ly  i n c i d e n t a l .  
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Appendix C.--Monk s e a l  s i z e  and sex c l a s s  t o t a l l c e n s u s ,  Laysan I s land ,  1984. 

To t a l  s No IY pup s PQPS 

Adul t Subadnl t J u v e n i l e  Weaned Nur s i n g  
Non- 

Date M F ? M F ? M F ? M F ? M F ? p u p P a p G r a n d  

51 7 
51 9 
51 11 
5/13 
51 15 
5/17 
5/19 
5/21 
5/23 
5/25 
5/27 
5/29 
51 31 
61 2 
61 4 
61 6 
61 8 
6/10 
6/12 
6/14 
6/16 
6/18 
6/20 
6/22 
6/24 
6/26 
6/28 
6/30 
71 2 
71 4 
71 6 
71 8 
7/10 
7/12 
7/14 
7/16 
7/18 
7/20 
7/22 
7/24 
7/26 
7/29 
7/30 
81 1 
81 3 

72 21 93 2 9 1 9  4 6 6 2 3 3 0 5 5 0 5 5 1 
2 3 2 4  1 5  9 0 5 1 0  3 4 0 3 2 6 6 8 1 8  86 
2 1 2 0  6 3 8 0 5 4 0 4 4 0 4 2 2 6 7 1 6  83 
2 1 2 1  3 3 9 2 4 3 1 6  6 1 5  1 3  67 22 89 
3 2 2 2  2 4 1 2  0 6 3 0 4 4 0 4 1 2  8 1 1 5  96 
2 4 2 0  1 7 1 0  1 7  3 0 7 7 0 4 0 0 7 3 1 8  91 
2 3 2 2  4 7 1 4  2 5 5 0 5 6 0 7 1 1  82 20 102 
2 5 2 0  0 7 1 1  1 4  5 0 4 7 0 5 1 3  73 20 93 
1 8 2 2  3 4 1 6  1 5  3 0 6 9 0 4 1 2  7 2 2 2  94 
1 6 1 9  3 7 1 3  2 4 5 0 8 5 0 3 1 1  69 18 87 
1 8 1 7  5 6 1 4  4 9 7 0 6 4 1 2  1 2  80 16 96 
2 2 1 9  1 6 1 1  1 4  9 0 9 8 0 2 1 0  7 3 2 0  93 
1 7 1 6  0 5 1 1  3 1 0  7 0 5 5 0 2 0 0 6 9 1 2  81 
2 8 1 7  1 6 1 4  1 7  8 1 6  4 0 0 0 0 83 10 93 
2 3 1 3  1 7 1 3  2 4 5 0 8 4 0 1 1  0 6 8 1 4  82 
1 3 1 3  0 5 1 3  0 8 1 2  0 7 7 0 3 0 0 6 4 1 7  81 
1 9 1 8  2 7 1 3  0 1 0 1 4  0 7 6 0 3 0 0 8 3 1 6  99 
2 0 1 3  0 9 1 4  1 6 1 0  0 7 6 0 3 0 0 73 16 89 
2 4 1 2  1 9 1 4  2 1 0  8 1 7  6 0 1 0  0 81 14 95 
24 20 3 11 11 1 10 11 0 10 6 1 2 0 0 91 19 110 
2 5 1 2  2 1 0 1 4  2 1 1 1 0  0 8 7 0 1 0  0 86 16 102 
2 2 1 5  1 1 0 1 3  0 1 0 1 1  0 7 6 0 1 0  0 82 14 96 
3 2 1 6  1 9 1 1  0 1 0 1 1  2 1 1  8 0 1 0  0 92 20 112 
2 8 1 2  2 1 3 1 2  0 8 1 4  1 1 0  9 0 1 0  0 90 20 110 
2 7 1 6  2 9 1 0  0 1 2 1 3  1 1 2  8 0 0 0 0 90 20 110 
2 6 1 6  3 1 2 1 5  1 1 2 1 0  1 8  5 0 1 0  0 96 14 110 
2 4 1 6  1 1 3 1 3  0 9 1 0  0 1 2  5 0 0 0 0 86 17 103 
2 6 1 3  1 1 0  9 4 1 0 1 2  1 9  6 0 0 0 0 86 15 101 
2 0 1 4  1 1 3  8 1 1 1 1 3  1 1 1  5 0 0 0 0 82 16 98 
25 15 0 14 11 0 13 12 0 11 6 0 0 0 0 90 17 107 
1 9 1 0  1 1 3  9 2 1 2  9 2 1 3  5 0 0 0 0 7 7 1 8  95 
22 16 1 12 10 2 16 12 3 10 5 0 0 1 0 94 16 110 
29 18 0 17 6 4 12 14 1 12 6 0 0 1 0 101 19 120 
2 1 1 9  1 1 6  9 0 1 3  9 0 1 1  8 0 0 1 0  88 20 108 
2 3 1 8  1 1 6  6 2 1 2 1 0  1 8  7 0 0 2 0 89 17 106 
3 4 1 8  0 1 1  6 2 1 6 1 0  0 8 5 0 0 2 0 97 15 112 
2 0 1 7  1 1 5  5 0 8 1 3  1 1 1  5 0 0 2 0 80 18 98 
2 9 2 0  0 1 6  6 0 1 1 1 2  0 1 1  6 0 0 2 0 94 19 113 
33 15 0 14 8 1 13 10 1 8 7 0 0 1 0 95 16 111 
2 0 1 6  1 1 5  4 2 1 4 1 0  0 1 0  4 0 0 2 0 82 16 98 
27 17 2 9 5 1 13 11 2 10 3 0 0 1 0 87 14 101 
2 5 1 8  0 1 3  4 1 1 0 1 0  0 7 6 0 0 1 1  81 15 96 
2 8 1 4  1 1 2  4 2 1 1 1 1  2 8 6 0 0 2 0 85 16 101 
2 9 1 0  1 1 0  6 1 1 6 1 1  0 1 2  6 0 0 2 0 84 20 104 
2 1 1 4  0 1 0  4 1 1 2 1 1  0 8 5 0 0 2 0 7 3 1 5  88 
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Appendix E.--Summary of Laysan I s l a n d  pup data ,  1984 ( 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 ,  SL = standard l e n g t h ) .  

Measurement (cml Nursing 
p e r i o d  Mother Tan t a e  Date A x i l l a r y  B i r t h  We anina 

I D  No. L e f t  Right  Sex  tagged  g i r t h  SL Date S e c  Date S e c  (days )  I D  

TTo2 
TT04 
TI06 

. " 0 8  
TI10 
m 2  
TI1 41 
"16 
" l 8  
TT20 
TI22 
TT24 
TI26 
TT28 
TT30 
T R I O 2  
TT323 
'IT34 
" 3 6  
" 3 8  
TT40 
TT42 
TT4 4 
TT46 
TT4 8 
"50 
'IT5 2 
TT54 
'IT5 6 

, TT58 
TT6 0 

To2 
To4 
To5 
To8 
To9 
n 2  
n 4  
n 5  
n 7  
T20 
I21 
T24 
T25 
328 
T29 
-- 
-- 

T3 4 
n 5  
T38 
T4 0 
T42 
T4 3 
T46 
T4 5 
T4 9 
T5 2 
T5 3 
T5 6 
T5 8 
T6 0 

To1 
TO3 
To6 
TO7 
n o  
73.1 
T72 
T16 
T18 
Tl9 
T22 
T23 
'I26 
T27 
T30 -- 
-- 

T33 
T36 
T3 7 
T39 
T4 1 
T4 4 
T4 7 
T4 8 
T5 0 
T5 1 
T5 4 
T5 5 
T5 7 
T5 9 

F 
F 
M 
M 
M 
F 
M 
M 
F 
F 
M 
F 
F 
F 
F 
F 
F 
M 
M 
M 
M 
F 
M 
M 
M 
F 
M 
M 
EA 
F 
F 

41 10  
4/12 
41 13 
4/21 
4/20 
41 26 
4/20 
41 21 
41 21 
41 26 
5/30 
6/16 
5/10 
5/23 
5 / 1 1  
-c 

-- 
5/29 
5/23 
5/23 
5 /30  
5/29 
6/01 
61 01 
61 16 
7/19 
6/28 
7/16 
6/28 

10125 
101 29 

114.0 
95 .O 

117 .O 
96.0 

100 .o 
92 .O 

105 .O 
108 ,O 
105.5 
111 .o 
122.0 

77.5 
111.0 
99 .o 

125 .O -- 
L- 

100.0 
109 .o 
109 .o 
119 .o 
130 .O 
110.0 
113 .O 
113 .O 

96 .O 
110.0 

95 .o 
105 .O 

86 .O 
93 .O 

129.5 
124 .O 
136 .O 
126 .O 
125 .O 
128 .O 
123 .O 
131 .O 
128.5 
132 .O 
133.0 
109 .o 
131.0 
126 .O 
143 .O -- 

-- 
118 .O 
135.0 
131 .O 
137 .O 
141 .O 
128 .O 
132 .O 
130.0 
128 .O 
130.0 
127 .O 
123 .O 
135.5 
13 8 .O 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-e 

-- 
-L 

3/30 
3/30 

4 / 1 1  
4/18 
41 07 
4/ 12 
4/11 
4/ 10 
41 07 
41 17 
41 16 
41 16 
5/03 
51 01 
51 07 
51 1 8  

-- 

7/07-08 05 
7/13 19  

41 03 

4 /11  
-- 
-- 
-- 
-- 

41 20 
4/21 
41 21 
412 5 
4/29 
510 5 
51 08 
5/11 
5 / 1 1  

5 /11  
511 5 
5 /21  
5/23 
51 24 
5/27 
5/28 
5/30 
6/01 
61 06 
6/14 
6/22 
6/27 

-- 

-- 
-- 

20 

02 
-- 
-- 
-- 
-- 
06 
13 
1 2  
03 
02 
20 
11 
02 
02 

02 
02 
08 
20 
06 
02 
04 
02 
1 8  
02 
12  
04 
10 

-- 

-- 
-- 

GA5 9 

T66F 
-- 
-- 
-- -- 

T3 91 
T5 1F 
TP85 
T0 2F 
n 3 F  
TO 1F 
T06F 
T17F 
T3 02 
n 6 F  
n 5 F  
T4 5F 
Tl2F 
TYl7 
T27F 
To 9F 
To3F 

1F 
'I2 2F 
T0 4F 
n 4 F  
T2 9F 
T36F 
Tz 4F 
T3 9F 

1Lost o r i g i n a l  t a g  T13, re tagged  with t a g  T72 on 6 August 1984. 

ZPerinatal death  of pup. 

3Pup exchange r e s u l t e d  i n  t h e  premature weaning and disappearance  of pup TT32 
and unusual ly  l o n g  nurs ing  durat ion  of pup TT42. 
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Appendix F.--Monk s e a l  necropsy r e p o r t s ,  Laysan I s l a n d ,  1984. ( P a t h o l o g i s t  
was C. Hahn, S t a t e  of Hawaii Department of A g r i c u l t u r e ,  D iv i s ion  of Animal 
Indus t ry  Ve te r ina ry  Laboratory,  Honolulu. 1 

I. 

11. 

111. 

Iv. 

V. 

Necrousv No.: 01LA84 
Date of dea th :  11 Apr i l  1984 

Date of necrousv:  11 Apr i l  1984 
- Sex: Female 
h: Pup, p e r i n a t a l  

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

Circumstances of dea th :  The dead pup was f i r s t  observed a t  1655, 
sepa ra t ed  from i t ' s  mother by 10 m. The pup was on t h e  midbeach 
approximately 10 m from the  w a t e r ' s  edge and t h e  mother was a s l e e p  on 
t he  wet sand. 

Externa l  d e s c r i u t i o n :  No e x t e r n a l  wounds. Umbilical  cord s t i l l  
a t t a c h e d  t o  t h e  body. The umbi l ica l  cord and amniot ic  s a c  were 
t i g h t l y  wrapped around the pup 's  upper t o r s o ,  neck, and head. There 
was a small  t e a r  i n  t h e  p o r t i o n  of t h e  sac  cover ing  t h e  mouth. Eyes 
cloudy and b a r e l y  open. Feca l  p e l l e t  p a r t i a l l y  ex t ruded  from the 
anus. No f l y  l a r v a e  o r  eggs. Carcass i n  f r e s h  condi t ion .  

Me a surement s : 

1. Standard l e n g t h  ( d o r s a l  s i d e  up)... .  ..................... 91.5 cm 
2. Blubber thickness..,..................................... 0.4 cm 
3. A x i l l a r y  g i r th . . . . . .  ..................................... 46.2 cm 

I n t e r n a l  : Body musculature  in good condi t ion .  Stomach c o n t a i n s  
w h i t i s h  f l u i d .  L ive r  i s  decomposing and appea r s  asymmetrical .  Blood 
p r e s e n t  i n  the  p e r i c a r d i a l  cav i ty .  Lungs do no t  f l o a t  i n  s a l t  water .  

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

Heart  Pancreas  
Lungs Spleen  
L i v e r  Kidney 

Patholoav r e v o r t  : 

Adrenal s 
S k e l e t a l  : s k u l l  

Microscopic : 
k i  dne y - no s i g n i f i c a n t  l e s i o n s  (NSL). Others  - NSL. 
lung and l i v e r  - congest ion,  acu te ,  pas s ive .  
pancr  e a s - hemorrhage, foca l .  
lymphoid t i s s u e  - lymphoid hypoplasia .  
he a r t  - p e r i c a r d i a l  hemorrhage, acu te .  

Diagnosis :  Hemorrhage, s e ro  s a l ,  f oc a1 . 
Comment s : Cause of dea th  undetermined. 
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Appendix F.--Continued. 

Necrousv No. : 02LA84 

Date of necroDse: 6 J u l y  1984 

S i z e  c l a s s :  Adult  

Date of dea th :  5-6 J u l y  1984 

Sex: Female 

I d e n t i f i c a t i o n  No,: T32F 

I. 

I I. 

111. 

rv. 

Circumstances of death:  Female T32F was observed  a l i v e  on the beach 
accompanied by an a d u l t  male f o r  s eve ra l  days  p r i o r  t o  5 Ju ly .  She 
had  numerous small gaping wounds through the  s k i n  of h e r  midback. 
On 5 Ju ly ,  t h e  a d u l t  female was s i g h t e d  5 m from shore accompanied 
by a n  a d u l t  male, and i t  i s  very  p o s s i b l e  t h a t  she was a l r eady  dead. 
On 6 Ju ly ,  t he  c a r c a s s  was observed f l o a t i n g  i n  t h e  wave wash 
accompanied by a n  a d u l t  male (b l each  No. P33). 

E s t  e rna l  de scr iDt  ion:  Numerous sma l l  gaping wounds through the  s k i n  
of t he  midback. The c a r c a s s  was extremely bloated:  t he  eyes  bulged 
and loops  of i n t e s t i n e  pro t ruded  from t h e  r i g h t  s i d e  of t he  do r sa l  
i n j u r y .  Pelage s l i p p e d  i n  t h e  v i c i n i t y  of t h e  f o r e  and h i n d  
f l i p p e r s .  Bloody f l u i d s  l eached  i n t o  t h e  wa te r  surrounding the 
carcass .  

Measurements : 

1. Curv i l inea r  l e n g t h  ( d o r s a l  s i d e  up) ................... 254.0 cm 
2. Blubber th i ckness  (midventral)..........................3.8 cm 

I n t e r n a l :  Heavy f a t  l a y e r  throughout body. Stomach empty except f o r  
p a r a s i t i c  worms. Organs d i s t i n g u i s h a b l e  a n t e r i o r  t o  the d o r s a l  
i n j u r y .  However, p o s t e r i o r  t o  t h e  wound, p a r t i c u l a r l y  on t h e  r i g h t  
s ide ,  the  t i s s u e  and organs were seve re ly  decomposed i n t o  a 
homogeneous mass of a d i f f e r e n t  co lo r  from t h e  organs a n t e r i o r  t o  
t h e  wound. No s i g n  of pregnancy was r evea led .  

Samules c o l l e c t e d :  Organ samples were not  taken  due t o  t h e  advanced 
s t a t e  of d e t e r i o r a t i o n  of t h e  carcass .  

Endoparas i tes  S k e l e t a l  : s k u l l  
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Appe ndi x F . --Cont i nue d. 

I. 

11. 

111. 

Iv. 

Necropsy NO. : 03LA84 
Date of dea th :  Est imated 1-2 months 

be fo re  necropsy 
Date of necroDsv: 25 October 1984 

Sex: Male 
S ize  c l a s s :  Adult  

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

Circumstances of dea th :  The dead s e a l  was found l y i n g  on the  sand 
on t h e  midbeach, approximately 1 m from t h e  v e g e t a t i o n  l i n e ,  and 
was h a l f  b u r i e d  i n  the  sand. 

Externa l  d e s c r i u t i o n :  No e x t e r n a l  marks or wounds v i s i b l e .  The 
c a r c a s s  was mmnmif ied.  

Measurements: Measurements were not  t aken  because c a r c a s s  was not  
i n t a c t .  

I n t e r n a l :  I n t e r n a l  examination d i d  no t  y i e l d  any informat ion  due t o  
t h e  mummified cond i t ion  of the carcass .  

Samples c o l l e c t e d :  Organ and p a r a s i t i c  samples were not t aken  due 
t o  t h e  mummified c o n d i t i o n  of t he  ca rcas s .  

S k e l e t a l  : s k u l l ,  baculum 
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Appendix G.--Monk s e a l  i n j u r i e s  a t  Laysan I s l and ,  1984 ( A  = a d u l t ,  S = subadul t ,  J = 
j u v e n i l e ,  W = weaned pup, PW = prematurely weaned pup, F = female, M = male, U = sex 
unknown, P = probable  cause,  K = known cause, I D  = i d e n t i f i c a t i o n ) .  

F i e l d  Date S i z e  
No. 1984 c l a s s  Sex I D  Desc r ip t ion  of i n i t i a l  i n j u r y  P o r  R Cause 

1 

4 

2 

31 

5 

6 

7 

8 

92 

103 

11 

-- 

12 

134 

3/30 

3/31 

4/ 07 

4/04 

4/14 

4/ 16 

4/ 25 

4/30 

5/  02 

5/ 04 

5/10 

5/16 

5/18 

5/28 

A 

A 

A 

S 

A 

w 

W 

A 

A 

S 

A 

PW 

A 

J 

F 

M 

F 

F 

U 

F 

F 

F 

F 

M 

F 

F 

F 

F 

T15F 4 v e n t r a l  l a c e r a t i o n s  through 
sk in ,  l a r g e s t  5 cm 

Bleach 2 l a t e r a l  abras ions ,  bo th  
No. PO0 2 cm long 

T17F 

-- 

-- 

' IT0 4 

TTO 8 

T14F 

T26F 

-- 

T34F1 

DTT3 2 

To 1F 

TP4 8 

2 v e n t r a l  l a c e r a t i o n s  through 
sk in ,  bo th  10 cm 

Numerous do r sa l  gaping wounds 
through blubber ,  l a r g e s t  
10 x 15 cm 

L a t e r a l  gaping wound through 
f a t ,  2 x 15 cm 

Sev e ra1  head 1 acer  a t i o n s  
through sk in ,  l a r g e s t  6 cm 

Dorsal puncture 

2 dorsa l  punctures  i n t o  the 
b lubber ,  1 v e n t r a l  l a c e r a t i o n  

5 d o r s a l  gaping wounds through 
through f a t  10 x 15 cm 

Numerous d o r s a l  gaping wounds 
i n t o  muscle, l a r g e s t  5 x 10 cm 

L a t e r a l  1 acer  a t  i on  through 
sk in ,  1 0  cm 

Dorsal ab ras ions  and w e l t s  

3 dorsa l  gaping wounds 
through f a t  ( o l d  s c a r s  
reopened) 2 x 6, 2 x 5, 
2 x 3 c m  

Dorsal gaping wound through 
sk in ,  2 cm diameter  

P 

P 

P 

K 

P 

P 

P 

P 

P 

K 

P 

K 

P 

P 

Reef-debris 

Reef-debris 

Reef -debri  s 

Adult male 

Shark 

Seal  

Adult  male 

Shark 

Adult  mal e 

Adult  male 

Reef-debris 

Adult  mal e 

Ada1 t mal e 

Adul t mal e 
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Appendix 6.--Continued. 
~ ~~~ ~~~ ~ ~ 

F i e l d  Date S i z e  
No. 1984 c l a s s  Sex I D  D e s c r i p t i o n  o f  i n i t i a l  i n j u r y  P o r  K Cause 

1 4  5/29 W F "E28 Dorsal gaping wound through P Adult male 
s k i n ,  2 cm diameter  

15  6/01 A F T06F Dorsal gaping wound i n t o  P Adult male 
b lubber ,  2 a r e a s  i n t o  
muscle, 20 x 45 cm 

16 6/13 A F T34F Numerous do r sa l  gaping wounds P Adult  male 
i n t o  f a t  l a r g e s t  5 x 10  cm 

17 6/16 J F TP48 L a t e r a l  l a c e r a t i o n  through P Reef-debris 
sk in ,  15  cm, 2 abcesses  

18 7/07 W M TT56 Numerous do r sa l  gaping wounds P Adult  male 
through sk in ,  l a r g e s t  
3 x 1 0  cm 

20 10123 A F TO4F Ve n t  r a1 puncture P Shark 

21 10125 J M TA13 Dorsal abscess  8 cm diameter  P Adult male 

22 10126 W M TT36 Dorsal gaping wound through P Adult male 
s k i n ,  8 I. 1 0  cm 

=Las t  s i g h t i n g  of s e a l  on 4 Apr i l ,  probable m o r t a l i t y .  

aMobbed on 13 May, rece ived  a d d i t i o n a l  do r sa l  gaping wounds through skin.  

'Last s i g h t i n g  of s e a l  on 5 May, probable  m o r t a l i t y .  

'Abscess formed by 16 June. 
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Appendix H.--Adult male mobbings and s i n g l e  a g g r e s s i v e  male i n c i d e n t s  
observed on Laysan I s l a n d ,  1984. Some prolonged a d u l t  male harassments  of 
immature s e a l s  and nu r s ing  female-pup p a i r s  a r e  a l s o  inc luded  but  should be 
viewed a s  a m i n i m u m  number r e f l e c t i n g  t h e  more i n t e n s e  i n c i d e n t s  observed. 
(S ize :  A = a d u l t ,  S = Subadult ,  J = Juven i l e ,  W = weaned pup, P = nurs ing  
pup; Sex: M = male, F = female; 'Qrpe: I = mobbing, S = s i n g l e  aggres s ive  
a d u l t  male inc iden t ,  H = harassment: Beach p o s i t i o n :  0 = i n  t h e  water ,  1 = 
on wet sand, 2 = on the  midbeach, I D  = i d e n t i f i c a t i o n . )  

Time I n i  ti a1 S u b j e c t  Number Type of 
F i e l d  Date beach of adul t i n t e r -  
No. 1984 S e c t o r  Begin End p o s i t i o n  S ize  Sex I D  males  a c t i o n  

1 

2 

3 

4 

5 a  
5b 

6 

7 

8 

9 

10 

11 

12 

13 

14  

15  

16 

4/04 

4/23 

4/23 

4/28 

5/04 
51 05 

5/08 

5/08 

5/13 

5/16 

5/18 

5/22 

5/23 

5/24 

5/25 

6/03 

6/05 

19  

01 

20 

05 

20 
01 

02 

08 

01 

02 

17 

20 

06 

17 

081 

-- 

02 

09 46 

0755 

123 0 

1143 

1621 
0913 

0920 

13 05 

0920 

091 8 

1000 

-- 

1044 

1015 

17 37 

-- 
084 8 

>1444 

0808 

-- 

13 30 

1900 
1755 

0935 

13 39 

1116 

0930 

-- 
-- 

1127 

10 53 

1757 

-- 

0 852 

0 S 

0 J 

0 w 
0 S 

1 S 
0 S 

0 J 

0 A 
P 

1 A 

0 w 
2 J 

A 
P 

1 A 
P 

0 J 

0 S 

w 
0 w 

w 
w 
w 

-- 

-- 

F TP861 

M TP38 

M TTlO 

F T44F 

M Tl2M 
M T12M 

F TA22 

F T12F 
M TT36 

F T26F 

F ,TT32 

M TA23 

F TY17 
M TT38 

F T27F 
M TT40 

M TP50 

F -- 
u -- 

F TT32 
F TT42 
M TT14 
M TT34 

1 

1 

1 

1 

1 
6+ 

2 

1 

5+ 

1 

1 

2 

1 

1 

1 

1 

1 

S 

H 

H 

H 

S 
M 

A 

H 

M 

S 

H 

H 

H 

H 

H 

H 

H 



Appendix I . - -1n te ra to l l  movements of monk s e a l s  t o  and from Laysan I s l and ,  
observed during 1984 (A = adu l t .  S = subadul t .  J = j u v e n i l e ,  M = male, P = , 
female,  FFS = French F r i g a t e  Shoa l s ) .  

~~ ~~ 

Emigrat ion from b i g r a t i o n  t o  
S i z e  

Seal  and Date Date 
ID sex Loca t ion  l a s t  seen Loca t ion  f i r s t  s een  Notes 

AF Lay san 
FFS 

06/21/83 
04/28/84 

FFS 051  16/84 
Laysan 06/13/84 

Pupped on FFS, 
molted and re-marked 
on Laysan 

Pupped on Laysan, not  
seen on Laysan post-  
weaning ( s e e  t e x t )  

Molted and re-marked 
on Laysan 

Molted and re-marked 
on Laysan 

Molted and re-marked 
on Laysan ! 

Molted and re-marked 
on Laysan 

Molted and re-marked 
on Laysan 

Molted and re-marked 
on Laysan 

Y15bX 

01 12 41 83 Lay san 0313 01 84 GAS9 AF L i s i a n s k i  

GS45 

GJ31 

GAlO' 

T51F' 

GS334 

M8F5 

SM 

SF 

AF 

AF 

s M 

AF 

L i s i a n s k i  08/01/83 Laysan 04/01/84 

L i s i a n s k i  01/26/83 Laysan 04/12/84 

Laysan 04/13/84 L i s i a n s k i  08/06/83 

Laysan 04/16/84 L i s i a n s k i  07/28/83 

101 3 11 83 Laysan 04/18/84 FFS 

L i  s i a n s k i  
Laysan 

0112 41 83 
0611 51 84 

Lay san  04/20/ 84 
L i s i a n s k i  08lOll84 

6130 AF L i s i a n s k i  01/30/83 Laysan 04/28/84 Molted and re-marked 
on Laysan 

TA34 J M  Laysan 01/21/83 L i s i a n s k i  01/03/84 'Laysan 1983 pup t a g s :  
A34(LT), A33(RT) 

TY63 SM Laysan 06/14/84 FFS 08/21/84 No postmol t mark 

GO55 JF L i s i a n s k i  01/23/84 Laysan 08/02/84 ' L i s i a n s k i  1983 pup 
t ags :  A55(LG), A56(RG) 

GO27 JF L i s i a n s k i  01/31/84 Laysan 10/25/84 'L i s i ansk i  1982 pup 
tags:  021(LG), 028(RG) 

1Adul.t female Y156 was i d e n t i f i e d  and pupped a t  FFS i n  1982 ( F a i r a i z l ,  G. 
PI., 1984. I n t r a - a t o l l  r e s i g h t i n g s  of t he  Hawaiian monk s e a l  Monachus schauins- 
landi a t  French F r i g a t e  Shoals ,  1 January 1983-31 August 1983. Southwest Fish.  
Cent. Honolulu Lab., Natl., Mar. Fish.  Serv., N O M .  Honolulu, H I  96812. Admin. 
Rep. 8-84-5C. 27 p.) and was i d e n t i f i e d  and bleached on Laysan I s l a n d  i n  1983 
( t e x t  f o o t n o t e  2 ) .  

'Adult female G A l O  was not  p r e s e n t  on L i s i a n s k i  I s l a n d  i n  1982 when t h e  
e n t i r e  popu la t ion  was i d e n t i f i e d  (Stone 1984).  She emigrated from an unknown 
l o c a t i o n  and was f i r s t  observed and bleached on L i s i a n s k i  i n  1983 (Johanos and 
Kam 1986).  

'Adult female T51F was bleached on Laysan I s l a n d  i n  1983 ( t e x t  foo tno te  2)  
and moved t o  L i s i a n s k i  I s l a n d  l a t e r  t h a t  y e a r  (Johanos and Kam 1986) .  

'Subadult  male GS33 was bleached on L i s i a n s k i  i n  1982 (Stone 1984) and 
observed and rebleached postmolt  on Laysan I s l a n d  i n  1983 ( t e x t  f o o t n o t e  2) 
be fo re  immigrating t o  FFS i n  t h e  f a l l  of 1983. 

IAdnlt  female T08F was i d e n t i f i e d  on Laysan I s l a n d  i n  1982 ( t e x t  foo tno te  
5 )  before being i d e n t i f i e d  and bleached on L i s i a n s k i  I s l a n d  L a t e r  i n  1982 (Stone 
1984) .  

' L e t t e r s  i n  pa ren theses  i n d i c a t e  t a g  p o s i t i o n  and c o l o r ,  and a r e  not p a r t  
of t he  t ag  n m b e r  (L = l e f t ,  R = r i g h t ,  G = green, T = t an ) .  
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