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ABSTRACT. 

Hawaiian monk s e a l ,  Monachus s c h a u i n s l a n d i ,  and green 
t u r t l e ,  Chelonia mvdas, r e s e a r c h  was conducted a t  P e a r l  and 
Hemes Reef i n  t h e  Northwestern Hawaiian I s l a n d s ,  3-9 June and 
9-27 August 1986. Excluding pups,  a t o l l  coun t s  of s e a l s  ranged 
from 37 t o  54 (E= 45.2). 
Two s e a l s  from Kure A t o l l  were s igh ted  a t  P e a r l  and Hemes Reef 
i n  1986. Twenty-three s e a l  s c a t s  were c o l l e c t e d .  Twenty-three 
green t u r t l e s  were tagged, and 15 green t u r t l e s  p rev ious ly  
tagged were r e s i g h t e d .  
were sampled. No entanglements , i n j u r i e s ,  or dea ths  were 
observed. 

Eighteen weaned pups were tagged. 

Over 200 p ieces  of n e t  and rope d e b r i s  
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IIQTBODUCTIOH 

P e a r l  and Hermes Reef ( l a t .  27"55'N, long. 175'45'W) i s  a low c o r a l  
a t o l l  made up of f o u r  vege ta t ed  and t h r e e  nonvegetated sandbar i s l a n d s  
surrounded by a f r i n g i n g  r ee f  i n  t h e  Northwestern Hawaiian I s l a n d s  (Fig.  1 ) .  
It i s  one of e i g h t  recorded breeding ,  pupping, and haul-out s i tes  f o r  t h e  
endangered Hawaiian monk s e a l ,  Monachus schau ins l and i ,  and a l s o  a forag ing ,  
basking, and n e s t i n g  a r e a  f o r  t h e  threa tened  green  t u r t l e ,  Chelonia plvdas. 
Recent r e sea rch  on t h e  monk s e a l  and green t u r t l e  a t  Pea r l  and H e r m e s  Reef 
was i n i t i a t e d  i n  1982 by t h e  Nat iona l  Marine F i s h e r i e s  Serv ice  (NMFS), 
Southwest F i s h e r i e s  Center (SWFC) Honolulu Laboratory and has cont inued 
yea r ly  t o  t h e  p re sen t  ( s e e  Kam 1986; Gi lmar t in  e t  a l . ;  Morrow e t  a1.*) .  
This  r e sea rch  i s  being conducted t o  i d e n t i f y  t h e  f a c t o r s  c o n t r i b u t i n g  t o  
t h e  d e c l i n e  of t h e  Hawaiian monk seal  and t o  monitor  t h e  popula t ions  i n  the  
Northwestern Hawaiian I s l ands .  Addi t iona l  in format ion  on t h e  h i s t o r y ,  
geology, f l o r a ,  and fauna of P e a r l  and Hermes Reef i s  a v a i l a b l e  i n  Amerson 
e t  a l .  (1974).  Our r e p o r t  d e s c r i b e s  t h e  f i n d i n g s  o f  t h e  1986 s tudy .  

METEODS AND MATERIALS 

Censusing 

Information on s e a l s  and t u r t l e s  w a s  ga thered  a t  Pea r l  and Hermes Reef 
The f i r s t  f i e l d  camp, based a t  

On t h e  second t r i p ,  9-27 August 1986, two sepa ra t e  

on two s e p a r a t e  t r i p s  i n  1986 (Appendix A). 
Southeast  I s l and ,  was from 3 t o  9 June 1986, and most e f f o r t  was d i r e c t e d  
a t  t agging  weaned pups. 
camps were set up, one on Southeast  I s l and  and t h e  o the r  a t  North I s l and .  
The main o b j e c t i v e s  of t h e  August camp were 1 )  conduct s e a l  and t u r t l e  
censuses;  2) t a g  weaned pups; 3 )  r e s i g h t  s e a l s  tagged i n  previous yea r s ;  4 )  
monitor i n j u r i e s  and d e a t h s ,  and i f  any occur ,  a t tempt  t o  determine t h e i r  
causes;  5)  t a g  t u r t l e s ;  6 )  c o l l e c t  s e a l  s c a t s  and spews; and 7)  c o l l e c t  net  
samples. 

Beach counts  of  s e a l s  and t u r t l e s  were conducted d a i l y  on a l l  i s l a n d s  
a s  weather permi t ted .  
a t o l l  t o  be counted w i t h i n  a 2-d per iod.  The census form and i n s t r u c t i o n s  
are presented  i n  Appendix B. 

An " a t o l l  census" r equ i r ed  a l l  i s l a n d s  w i t h i n  t h e  

C r i t e r i a  used f o r  count ing  s e a l s  are given i n  

'Gi lmart in ,  W. G., C.  E. Bowlby, and H. S. Stone. The Hawaiian monk 
s e a l  on P e a r l  and Hermes Reef,  1982. Manuscr. 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. 

'Morrow, R. J., W. G. Gilmar t in ,  and S. Conant. 
s e a l  on P e a r l  and Hermes Reef 1983, 1984, and 1985. 
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 ,  NOAA, 2570 Dole S t r e e t ,  Honolulu, H I  96822-2396. 

The Hawaiian monk 
Manuscr. i n  prep.  
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Figure 1.--Pearl and Hemes Reef, 
Northwestern Hawaiian Islands. 
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Johanos and Kam (1986). Sex and age c l a s s i f i c a t i o n s  and t h e  seal i d e n t i f i -  
c a t i o n  p rocess  are d e t a i l e d  i n  Stone (1984). On several windy days, rough 
seas prevented t h e  census of t h e  most sou the r ly  i s l ands .  As many i n d i v i d u a l  
i s l a n d s  as p o s s i b l e  were censused when f u l l  a t o l l  coun t s  were not  possible .  
All censuses were conducted between t h e  hours of 1200 and 1930. 

The censuses  a t  t h e  sou th  end of t h e  a t o l l  began a t  Seal-Kit tery 
Is land,  t h e  f a r t h e s t  of t h e  i s l a n d s  from Southeast  I s l and ,  a t  approximately 
1200, t hen  were conducted a t  Grass, Sand, and B i r d  I s l a n d s  and f i n a l l y  a t  
Southeast  Island. Censuses a t  t h e  no r th  end of t h e  a t o l l  began a t  L i t t l e  
North I s l a n d  a t  approximately 1300 and then were conducted a t  North Island. 
The n m b e r  of people  censusing a n  i s l a n d  v a r i e d  from one t o  two, depending 
on t h e  s i z e  of t h e  i s l a n d  and whether  o t h e r  a c t i v i t i e s  were being conducted 
concurrently.  Some of t h e  smaller i s l a n d s  were censused from t h e  boat  t o  
l i m i t  d i s tu rbance  t o  t h e  seals. Small sand is le ts  a t  B i r d  and North I s l a n d s  
were inc luded  i n  censuses  as s e c t o r s  of those i s l a n d s .  

Tagging Weaned Paps 

For tagging, weaned pups were approached w h i l e  they were hauled out  and 
r e l a t i v e l y  i s o l a t e d  from o the r  seals. Usually one person r e s t r a i n e d  a pup 
w h i l e  ano the r  punched a 5-mm-diameter h o l e  through t h e  webbing between the 
f o u r t h  and f i f t h  d i g i t s  on t h e  h ind  f l i p p e r ,  u s ing  a l e a t h e r  punch t o o l  
(Gilmart in  e t  al. 1986). A b l u e  Temple Tag3 was t h e n  i n s e r t e d  through the  
ho le  t o  where t h e  connect ing p o s t  of the two p l a t e s  was i n  t h e  punched hole. 
Both hind f l i p p e r s  were tagged i n  t h i s  manner. Standard l e n g t h  ( s t r a i g h t  
l i n e  from t i p  of nose t o  t i p  of t a i l )  and a x i l l a r y  g i r t h  (around t h e  body, 
behind p o s t e r i o r  o r i g i n  o f  t h e  f o r e f l i p p e r s )  measurements were taken, and 
du ra t ion  of r e s t r a i n t  t i m e  noted. Because of t h e  l i m i t e d  time a t  P e a r l  
and Hermes Reef, t agg ings  were done o p p o r t u n i s t i c a l l y  bu t  not  du r ing  t h e  
censuses. 

'Ibrtle Tagging and Resightings 

T u r t l e  t agg ing  e f f o r t s  were mainly d i r e c t e d  a t  l a r g e  t u r t l e s  t h a t  
hauled ou t  on t h e  beach t o  bask. A few t u r t l e s  were caught from a boa t  by 
scoop ne t s ,  b u t  h i g h  winds l i m i t e d  t h i s  work. 
numbered and addres sed  Inconel a l l o y  tags ,  s i z e  681. These s e l f - p i e r c i n g  
and se l f - lock ing  t a g s  w e r e  placed on t h e  t r a i l i n g  edge of t h e  f r o n t  f l i p -  
pers. The t agg ing  p l i e r s  used were s l i g h t l y  modif ied t o  l e s s e n  damage to 
t i s s u e  around t h e  t agg ing  si te (Ba lazs  and G i l m a r t i n  1985). Measurement6 of 
s t r a i g h t  l i n e  carapace l e n g t h  (from the  c e n t e r  of t h e  p r e c e n t r a l  s c u t e  t o  
the  p o e t e r i o r  t i p  o f  t h e  p o s t c e n t r a l  s c u t e )  and s t r a i g h t  l i n e  ca rapace  width 
(from t h e  s i x t h  marginal s cu te )  were taken when poss ib l e .  

Turtles were tagged w i t h  

3Reference t o  t r a d e  names does no t  imply endorsement by t h e  Nat ional  
Marine F i s h e r i e s  Service,  N O F A  
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Collecting Scats and Harine Debris 

Because o f  t h e  pauc i ty  of information on seal  prey a t  P e a r l  and Hermes 
Reef, a l l  s c a t s  were c o l l e c t e d .  Processing of s c a t s  was accomplished by 
washing them through a s e r i e s  of t h r e e  d i f f e r e n t l y  s i zed  mesh s t r a i n e r s .  
Representat ive samples o f  any undigested m a t e r i a l  were then  picked from t h e  
s t r a i n e r s .  
sca t ,  and con ten t s  were recorded. No spews were seen. 

The d a t e  and i s l a n d  o f  c o l l e c t i o n ,  f r e s h n e s s  ( w e t  o r  d r y )  of t h e  

A l l  i s l a n d s  a t  P e a r l  and Hermee Reef were inven to r i ed  f o r  n e t ,  l i n e ,  
loops,  and o the r  d e b r i s  t h a t  might en tang le  s e a l s  and t u r t l e s .  
each were taken,  and t h e  fol lowing d a t a  were recorded:  1) i s l a n d  of o r i g i n ,  
2) l o c a t i o n  on i s l a n d ,  3 )  s i z e ,  and 4) d e s c r i p t i o n ,  i nc lud ing  type  of mate- 
r i a l ,  mesh s i z e ,  o r  rope diameter .  The d e b r i s  was then  destroyed by burning. 

Samples of 

RESULTS AND DISCUSSIOlO 

Sea 1 Census ing 

Six a t o l l  counts  were made i n  1986 (Table  1 ) .  The t o t a l  number of 
seals observed on an a t o l l  count ranged from 45 t o  61, (z = 54.2). Exclud- 
ing pups of t h e  y e a r ,  t h e  counts ranged from 37 t o  54 (E = 45.2). 
of 1986 census d a t a  by i s l a n d ,  s i z e  c l a s s ,  and sex f o r  each census is pre- 
sented i n  Appendix C. There were no i n j u r i e s  or d e a t h s  o f  s e a l s  o r  t u r t l e s  
observed on P e a r l  and Hemes Reef while  r e s e a r c h e r s  were p re sen t  i n  1986. 

A summary 

Table 1.--Summary of a t o l l  counts of Hawaiian monk seals by s i z e  
c l a s s  a t  P e a r l  and Hemes Reef, 1986 (M = male,  F = female,  and 
? = unknown), 

T o t a l  
Adult Subadult Juve n i  1 e PUP 

No n- 
Date M F ?  M F ?  M F ?  M E' 1 pup Pup Grand 

8110-11 8 8 12 5 7 3 3 6 2 2 4 1 54 7 61 
8/12 2 8 1 5  9 4 5  3 3 2  5 3 0  51 8 59 
81 13 7 9 6  8 2 5  3 4 1  5 4 1  45 10 55 
811 5 4 2 13 5 2 0  2 7 4  4 5 1  39 10 49 
8/ 16 5 7 9  5 1 2  6 1 1  2 4 2  37 8 45 
8/17 8 7 7  6 2 8  4 3 0  3 6 2  45 11 56 

Tagging Weaned Pups 

A t o t a l  of 18 pups were tagged a t  P e a r l  and Hermes Reef i n  1986 
(Appendix D). 
camp a r r i v e d  on 9 August, except one pup t h a t  weaned s h o r t l y  b e f o r e  the  
August camp ended and w a s  tagged on t h e  l a s t  day t h e  p a r t y  w a s  p r e s e n t .  

A l l  pups observed were weaned by t h e  t i m e  t h e  second f i e l d  



5 

1 Res igh t ings  

Tagging of weaned pups a t  P e a r l  and Hemes Reef began i n  1983. During 
t h e  1986 surveys,  high percentages of t he  pups tagged i n  previous yea r s  were 
s igh ted  ( i . e . ,  70% f o r  1983, 77% f o r  1984, and 802 f o r  1985) (Tab le  2 ) .  The 
s h o r t  obse rva t ion  t i m e  a t  P e a r l  and Hemes Reef i n  1986 may have precluded 
some tagged s e a l s  from being r e s i g h t e d .  Therefore ,  t h e s e  pe rcen tages  should 
be taken a s  t h e  minimum number of su rv iv ing  pups. 

Table 2.--Number of Hawaiian monk s e a l  pups tagged a t  
P e a r l  and Hemes Reef i n  1983-86 and r e s i g h t e d  through 
1986a (M = male, F = female,  and ? = unknown). 

Resight ings (No.) by year  

Pups tagged ( No. 1984 1985 1986 
Year 
tagged M F  ? M F  M F  M F  

- - - 

6 1  
4 6  
6 6  -- -- 

aData f o r  1983-85 t agg ings  and r e s i g h t i n g s  a r e  from Morrow e t  a l .  ( t e x t  
foo tno te  2 ) .  

Inter ato 11 Movement 

Two s e a l s  from Kure A t o l l ,  approximately 155 nmi t o  t h e  northwest ,  were 
s igh ted  a t  P e a r l  and Hermes Reef i n  1986 (Table  3 ) .  The f i r s t ,  an a d u l t  
female w i t h  bleach mark 843, was s i g h t e d  a t  North I s l a n d  on 5 June. This 
s e a l  had been bleach marked t h e  previous year a t  Kure A t o l l  and was las t  
seen t h e r e  on 22 October 1985. This  s e a l  was not  observed i n  August but may 
have molted,  t he reby  l o s i n g  he r  i d e n t i f y i n g  mark. The second immigrant, a 
subadul t  female, was born a t  Kure A t o l l  and tagged as a weaned pup a t  Sand 
I s l a n d  on 18 J u l y  1981. Last s i g h t e d  a t  Shark I s l a n d ,  Kure A t o l l ,  on 6 June 
1986, t h i s  s e a l  was s i g h t e d  a t  Southeast  I s l a n d ,  P e a r l  and Hermes Reef, on 
23 August 1986. Both o r i g i n a l  t a g s  (617 l e f t  and 618 r i g h t )  were seen and 
read.  A t h i r d  t a g  (045) added t o  t h e  l e f t  hind f l i p p e r  on 2 J u l y  1984 w a s  
only p a r t i a l l y  read. The s e a l  had molted and appeared t o  be i n  good h e a l t h ,  
and a few small b i t e  marks high on he r  back i n d i c a t e d  she may have r e c e n t l y  
mated. H e r  postmolt  s i z e ,  however, caused h e r  t o  be c l a s s i f i e d  a s  a sub- 
a d u l t .  
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Table 3 . - -1nteratol l  movement of Hawaiian monk s e a l s  
t o  P e a r l  and Hermes Reef, 1986. 

S i z e  Movement from Movement t o  a 
I D  Bleach and 
No. L R NO. sex' Locat ion Last s een  Location F i r s t  seen 

Tag No. 

KO39 -- -- 843 A, F Kure 10/22/85 P e a r l  and Hermes 6/5/86 
K O 8 2  617 618' -- S ,  F Kure 6/6/86 P e a r l  and Hermes 8/23/86 

aL = l e f t  hind f l i p p e r ;  R = r i g h t  hind f l i p p e r .  
bA = a d u l t ,  S = subadu l t ,  and F = female. 
'Tag co lo r  gray. 

Green Turtles 

T u r t l e s  were observed basking mainly on Southeast  and North I s l ands .  
A summary of 1986 t u r t l e  census d a t a  by s i z e  and sex € o r  each count i s  
presented i n  Appendix E. 

A t o t a l  of 23 t u r t l e s  were tagged a t  P e a r l  and Hermes Reef i n  1986 
(Appendix F). Twenty-one of t h e s e  were tagged i n  one n i g h t  a t  Southeast  
Is land.  The t u r t l e s  a t  P e a r l  and Hermes Reef hau l  ou t  i n  proximity t o  each 
o t h e r ,  making it d i f f i c u l t  t o  approach i n d i v i d u a l s  without  d i s t u r b i n g  o t h e r  
t u r t l e s  i n  t h e  same area. Tagging t h e  t u r t l e s  a t  n i g h t  seemed t o  e l imina te  
t h i s  problem. Also,  t h e  t u r t l e s  seemed t o  respond more slowly t o  t h e  tag- 
g e r ' s  presence a t  n i g h t ,  making i t  p o s s i b l e  on many occas ions  t o  t a g  and 
measure t h e  t u r t l e  be fo re  i t  r e e n t e r e d  t h e  water .  The tagging was done on 
a n igh t  w i t h  a f u l l  moon, making v i s i b i l i t y  r e l a t i v e l y  good f o r  t h e  tagger .  

Two t u r t l e s  (one p rev ious ly  tagged) were caught by scoop n e t  from a 
boat d r i f t i n g  over  c o r a l  heads t h a t  small t u r t l e s  u s e  as  f eed ing  a r e a s .  
Another s m a l l  t u r t l e  was caught by scoop n e t  from t h e  boat  i n  f r o n t  of t h e  
Southeast  I s l a n d  camp. No t agg ing  was done on North I s l a n d .  

F i f t e e n  previously tagged t u r t l e s  were r e s i g h t e d  a t  P e a r l  and Hermes 
Reef in 1986 (Appendix GI. 
reason a s  s t a t e d  above. 

Most r e s i g h t i n g s  were made a t  n i g h t  f o r  t h e  same 

Materials Collected 

A t o t a l  of 23 s e a l  s c a t s  were c o l l e c t e d  and processed. Samples 
cons i s t ed  mainly of s c a l e s ,  bones,  o t o l i t h s ,  t e e t h ,  and octopus beaks.  
I d e n t i f i c a t i o n  of monk seal prey s p e c i e s  i s  ongoing and w i l l  be r epor t ed  
elsewhere. 
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Over 200 p i e c e s  of n e t  and rope  d e b r i s  were inven to r i ed  i n  1986. 
Samples of each i tem were taken,  and t h e  d e b r i s  was then  des t royed  by 
burning. A d e t a i l e d  a n a l y s i s  of t h e  d e b r i s  c o l l e c t e d  w i l l  be r e p o r t e d  
elsewhere.  

We would l i k e  t o  acknowledge t h e  support  of t h e  U . S .  Fish  and Wi ld l i f e  
Service (FWS) and t h e  f i s h i n g  v e s s e l  Feresa ,  who suppl ied  t r a n s p o r t a t i o n  t o  
P e a r l  and Hemes Reef f o r  our June camp. We a l s o  thank t h e  o f f i c e r s  and 
crew of t h e  NOAA s h i p  Townsend Cromwell, who t r a n s p o r t e d  our f i e l d  equipment 
and aided i n  our  unloading and loading  of t h e  August camps. Thanks a r e  a l s o  
extended t o  t h e  FWS personnel  a t  French F r i g a t e  Shoals  f o r  moni tor ing  our 
r a d i o  communications. 
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Appendix A.--It inerary f o r  t he  1986 P e a r l  and Hermes Reef f i e l d  camps. 

Date Event 

6/3 T.  Gerrodet te  a r r i v e s  a t  Southeast  I s l and ,  P e a r l  and Hermes Reef, 
w i th  U.S. F i s h  and W i l d l i f e  Service (FWS) personnel  D. Hu, 
D. K. McDermond, and T. Ohashi on t h e  f i s h i n g  v e s s e l  Feresa .  

6 /9  Gerrodet te  d e p a r t s  Pea r l  and Hermes Reef w i t h  FWS on Feresa .  

81 7 R .  Forsy th  and W.  Gi lmar t in  f l y  from Honolulu t o  Midway and meet 
D. Alcorn,  who i s  a r r i v i n g  on NOAA sh ip  Townsend Cromwell. 

8 /9  Depart Midway; a r r i v e  a t  Southeast  I s l and  on Townsend Cromwell. 
F i e l d  camp personnel  Alcorn,  Forsyth,  Gi lmar t in ,  and Univers i ty  
of Hawaii a t  Manoa personnel  S. Conant and R. F l e i s c h e r .  

8/11 Second camp i s  e s t a b l i s h e d  a t  North I s l and .  

8/24 North I s l a n d  camp i s  disbanded. 

8 / 2 7  Townsend Cromwell a r r i v e s ,  f i e l d  camp i s  disbanded,  and a l l  
personnel  depar t  f o r  Midway. 

8 /28  Arr ive  Midway; f l y  t o  Honolulu. 
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Appendix B.--Census/patrol i n s t r u c t i o n s  and c e n s u s / p a t r o l  form. 

1986 - CENSUS FORM DIRECTIONS 

ISLAND - Name of i s l a n d  and a t o l l ;  e.g. ,  Eas t ,  FFS 

OBSERVER - Three i n i t i a l s  

TIME - On a 24-hour c lock;  e .g . ,  6 pm = 1800. 

DATA TYPE - C = Census = a complete count on an i s l a n d  begun around 1300 
A = Atoll-wide census (usua l ly  completed du r ing  one day) 
P = P a t r o l  = any o t h e r  observa t ion  no t  on a timed census 

Other l e t t e r s  may be used a t  your d i s c r e t i o n  t o  i n d i c a t e  s p e c i f i c  
kinds of noncensus d a t a  - e.g., M f o r  male obse rva t ions .  

NUMBER - Censuses and p a t r o l s  may be ass igned  numbers a t  your d i s c r e t i o n .  

PAGE - I f  census ( o r  p a t r o l )  r e q u i r e s  t h r e e  pages ,  then mark f i r s t  page 
a s  ')Page 1 of 3 , "  e t c .  
then combine page numbers; person A has pages 1 and 2 ,  while  
person B has pages 3 and 4 of a 4-page census day. 

I f  two people census wi th  s e p a r a t e  s h e e t s  

TEMP. - Temperature i n  degrees  Cels ius  a t  beginning of census /pa t ro l .  

WIND - Speed: 0 = no wind, calm ( (5  kno t s )  D i rec t ion :  NW, NN, NE, EE, 
1 = l i g h t  breeze (5-15 knots )  SW, SS, SE, WW 
2 = s t r o n g  wind (>I5 kno t s )  

Thus, 1-1 = s t rong  wind from nor th  

CLOUD - Cloud cover :  00 = no clouds 
01-09 = 10 t o  90% cover 

10 = 100% cover 

PREC. - 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  

SECTOR - Location on  i s l a n d  (e.g. ,  1-49 on L i s i a n s k i ;  99 = no i s l a n d )  

SIZE - P1 = nurs ing  pup, wr inkles  
P2 = nurs ing  pup, no wr ink le s  
P3 = nurs ing  pup, blimp, black P = nurs ing  pup 
P4 = nurs ing  pup, mol t ing  
P5 = nurs ing  pup, molted 

2/ 14/ 86 
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PW = prematurely weaned (unders ized)  pup 
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  I V  

J = j u v e n i l e  

S = subadul t  

A = a d u l t  
T 1  = 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  (>80 cm) 
U = s e a l  of unknown s i z e  

T = t u r t l e  

SEX - M = male 
F = female 
U = unknown 

I D  - Record I D  # of s e a l  i f  known, r i g h t  j u s t i f i e d :  
e.g. ,  s e a l  125 = -25 

? column: d o r  1 = I D  # i s  ques t ionable  
0 = s e a l  is d e f i n i t e l y  not an IDed 

BLEACH - Bleach # of s e a l  i f  known, r i g h t  j u s t i f i e d ;  these  

I = immature t 

animal 

columns may 
a l s o  be used f o r  any temporary numbers ass igned  i n  t h e  f i e l d  
? column: 4 o r  1 = bleach  i s  p r e s e n t ,  but  t h e  f i s  ques t ionab le  

0 = s e a l  is d e f i n i t e l y  unmarked 

TAG - Tag number i f  known, r i g h t  j u s t i f i e d :  t a g  #K23 = - K23 
L/R:  t ag  p o s i t i o n  - L = t a g  on l e f t  f l i p p e r  

R = t a g  on r i g h t  f l i p p e r  
B = t a g s  on both  f l i p p e r s  

G = green ( L i s i )  T = t a n  (Lapsan) 
K = gray  (Kure) R = red (Midway, Necker, Nihoa) 
B = b lue  (P6H) Y = yellow (FFS) 
M = metal  

0 = seal i s  d e f i n i t e l y  not tagged 

(only  one t a g  # need be e n t e r e d )  
COL: co lor  code - 

? column: 4 o r  1 = s e a l  i s  tagged,  bu t  t h e  # i s  ques t ionable  

BEACH POS. - Location of s e a l  o r  t u r t l e  when obse rve r  comes a b r e a s t  of 
animal ( i .e. ,  seal may be seen midbeach from a d i s t a n c e  and 
ye t  be  a t  w a t e r l i n e  when observer  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 o r  on an o f f s h o r e  rock (not  inc luded  
i n  census t a l l y  but  may be used f o r  behaviora l  d a t a )  

1 = along w a t e r l i n e ,  on wet sand 
2 = midbeach, on d r y  sand 
3 = v e g e t a t i o n  zone o r  beach c r e s t ,  on permanent beach 



14 

MOLT - Percentage of o ld  pe l age  l o s t ,  o p t i o n a l  f o r  nu r s ing  pups 
blank o r  0 = no mol t ing  evident  
- 1--99 = 1% t o  99% molted ( r i g h t  j u s t i f i e d )  

100 = 100% molted, f r e s h l y  molted 
? column: 4 o r  1 = s e a l  i s  mol t ing ,  bu t  Z molt i s  ques t ionab le  

DISTURB - The degree t o  which t h e  s e a l  may have been d i s t u r b e d  by observer :  
blank o r  0 = no d i s t u r b a n c e ,  o r  seal  merely looked a t  observer  

1 = s e a l  v o c a l i z e d ,  g e s t u r e d ,  o r  moved 5 two body lengths  
2 = s e a l  a l e r t e d  t o  observer  and moved > two body l eng ths  
3 = s e a l  a l e r t e d  t o  observer  and f l e d  i n t o  water 

TIME - The t i m e  of an o b s e r v a t i o n ,  on a 24-hour c lock 

Associat ion d a t a  - There ' s  room t o  d e s c r i b e  2 d i f f e r e n t  a s s o c i a t i o n s  ( A  h B). 
Active a s s o c i a t i o n s  

1 )  Noted f o r  a l l  except behaviors  between mother and nu r s ing  pup 
2)  Must t a k e  p l a c e  w i t h i n  30 m of observer  
3 )  Sub jec t s  may be any d i s t a n c e  a p a r t  

1)  Noted a s  observer  comes a b r e a s t  of t h e  sub jec t  
2) "Entangleable" o b j e c t :  d i s t a n c e s  (2 m away 
3 )  I n d i v i d u a l  s e a l s  and t u r t l e s  

S p a t i a l  a s s o c i a t i o n s  

- Mother-pup p a i r  (N) : any d i s t a n c e  
- A l l  o t h e r s  (L) : d i s t a n c e s  210 m away, record 2 n e a r e s t  

- Record s e a l - s e a l  and t u r t l e - s e a l  but  not t u r t l e - t u r t l e  
neighbors i n  s t r a i g h t  l i n e  of s i g h t  

a s s o c i a t i o n s .  

LINE NO. 

DIST. - 

BEHAVIOR 

- I d e n t i t y  of t h e  o t h e r  p a r t y  i n  t h e  a s s o c i a t i o n  
1 )  I f  a s e a l  o r  t u r t l e ,  put i t s  l i n e  No. he re  

( n o t e  l i n e  No. r e f e r s  t o  wi th in  same census page only)  
2) If an "entangleable"  o b j e c t ,  put  

NR o r  99 = ne t  a n d f o r  rope 
FL o r  98 = f lo t sam o the r  t han  above 

Clo sea t  d i s t a n c e  during behavior  
0 = body contact  
1 = < 2 m  
2 = 2-5 m 
3 = > 5 m  

- 
( > 5  m but  1 0  m i n  t h e  c a s e  of L behavior code) 

Up t o  4 behaviors  may be recorded f o r  each a s s o c i a t i o n ,  but  
N, E, X and 0 should no t  appear t o g e t h e r  w i th  o t h e r  behaviors  
1 )  Ind iv idua l  s e a l  o r  t u r t l e  

a )  Active behavior 
A = approachfinvestigatefsnifffnudge 

B 1  = b i t e ,  n i p  1 B = b i t e  
B2 = b i t e ,  d raws  blood/bteaks s k i n  
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Addit ional  n o t e s :  

1. 

2. 

3 .  

4. 

5 .  

A l l  a s s o c i a t i o n s  (except  w i th  "entangleable" o b j e c t s )  should be i n  
p a i r s ,  t h a t  i s ,  between animals  on two d i f f e r e n t  l i n e s .  I f  t h e  behavior 
i s  a c t i v e ,  you should f i l l  i n  t h e  l i n e  numbers, d i s t a n c e s ,  and behavior 
codes f o r  both animals involved i n  t h e  a s s o c i a t i o n .  I f  t h e  behavior i s  
N or  L, however, you may r e c o r d  t h e  a s s o c i a t i o n  on on ly  one of t h e  
l i n e s ,  leaving i t  t o  t h e  computer t o  f i l l  i n  t h e  o t h e r  l i n e .  

An a s s o c i a t i o n  should e i t h e r  be a l l  blank or have t h e  0 o r  X behavior 
o n l y ,  with no l i n e  number o r  d i s t a n c e ,  or have a l i n e  number, a 
d i s t a n c e ,  and some behavior code ( o t h e r  t han  0 o r  X) a l l  p r e s e n t .  

On a census i t  i s  assumed t h a t  m o l t ,  d i s t u r b a n c e ,  and b e h a v i o r a l  d a t a  
w i l l  be taken. Thus on a census d a t a  s h e e t ,  no code i n  any of t he  A o r  
B columns means t h a t  t h e  s e a l  was a lone ,  while  on a p a t r o l  d a t a  s h e e t ,  
t h i s  may simply mean t h a t  no da ta  were taken. It i s  no t  necessa ry  to  
put an "0" code f o r  each unassoc ia t ed  animal on census.  The computer 
w i l l  f i l l  t h i s  i n  l a t e r .  I f  you a r e  unable t o  r eco rd  a s s o c i a t i o n  d a t a  
on a census f o r  any reason,  i n d i c a t e  t h i s  w i th  an X f o r  t h e  behavior 
code. 

Weather i n fo rma t ion  (except  t empera tu re )  should be a summary of t he  
e n t i r e  day up u n t i l  t h e  end of t h e  census,  not merely an in s t an taneous  
observat ion.  

A s epa ra t e  census shee t  should be f i l l e d  out f o r  each i s l a n d  w i t h i n  an 
a t o l l .  If no seals  a r e  p r e s e n t ,  you should s t i l l  f i l l  out t h e  
information a t  t h e  t o p  of t h e  census form and write "No s e a l s "  i n  t h e  
d a t a  a rea .  
99 f o r  t h e  s e c t o r  code, l eav ing  t h e  r e s t  of t h e  ( f i r s t )  l i n e  blank. 

If t h e  i s l a n d  i t s e l f  i s  not  p r e s e n t ,  i n d i c a t e  t h i s  by using 
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Appendix B.--Continued. 

Seal Census Form PAGE - OF 

ISLAND OBSERVER CUI  TIME B E G I N I X I  E N D U ~  
DATE DATA TYPE - TEMP. r n  WIND [E1 

NOTES: 

Form HL-118 Rev. 3-86 
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NOTES: 
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Appendix C.--Summary of census counts o f  Hawaiian monk s e a l s  
by s i z e  c l a s s  and i s l a n d  a t  Pear l  and Hemes Reef, 1986 
(M = male, F = female, and ? = unknown). 

Tota l  
Adult Subadult Juveni le  PUP 

No n- 
Date M F ? M F ? M F ? M F ? pup Pup Grand 

8/11 1 1 1 
8/12 1 4 2 
8/13 0 4 0 
8/14 0 2 5 
8/15 0 2 1 
8/16 0 2 3 
8/17 2 2 1 
8/18 1 1 4 
8/19 0 4 1 

8/11 1 2 2 
8/12 0 2 2 
8/13 2 3 0 
8/14 1 1 0 
8/15 0 0 1 
8/16 1 3 0 
8/17 0 1 3 
8/18 0 0 0 
8/19 0 0 0 

8/10 
8 /12  
8/ 13 
8/15 
8/16 
81 1 7  
8/18 
8/19 
81 20 
8/ 21 
8 /22  
81 23 
81 24 
81 25 

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

North Is land 

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

L i t t l e  North I s land  

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

Southeast  I s land  

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

7 2 
1 2  4 
6 5 

15 6 
1 2  7 

8 3  
11 4 
13 4 

7 5 

10 0 
9 1  

14  2 
9 1  
2 1 
7 1 
6 2 
3 4  
2 1  

7 1 
9 0  

11 1 
8 0  
8 1  

10 1 
12 2 

9 0  
5 1  

10 1 
22 1 
1 2  2 
11 2 
13 2 

9 
16 
11 
21 
1 9  
11 
15 
1 7  
1 2  

10 
10 
16 
10 
3 
8 
8 
7 
3 

8 
9 

1 2  
8 
9 

11 
1 4  

9 
6 

11 
23 
14  
13 
15 
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Appendix C.--Continued. 

Total 
Juvenile PUP Adult Subadult 

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

8/10 
8/12 
81 13 
8/15 
8/16 
8/17 
81 20 
8/25 

8/10 

8/15 

8/17 

8/12 
81 13 

8/16 

8/ 20 
81 25 

8/10 
8/12 
81 13 
8/15 
81 16 
8/17 
8/20 
8/25 

81 10 
8/12 
81 13 
8/15 
81 16 
8/17 
81 20 
8/25 

Seal-Kittery Island 

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

Grass Island 

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

Sand Island 

0 2 0  0 0 0  0 0 0  0 0 0  
0 0 0  0 0 0  0 0 0  0 0 0  
0 0 0  0 0 0  0 0 0  0 0 0  
0 0 0  0 0 0  0 0 0  0 0 0  
0 0 0  0 0 0  0 0 0  0 0 0  
0 0 1  0 0 1  0 0 0  0 0 0  
1 0 0  0 1 0  0 0 0  0 0 0  
0 0 0  0 0 1  0 0 0  0 0 0  

Bird Island 

0 0 0  0 1 0  0 2 0  0 0 0  
0 0 0  2 0 0  0 2 1  0 0 0  
0 0 0  1 0 0  0 1 0  0 0 0  
0 0 0  1 0 0  0 2 0  0 0 0  
0 0 0  0 1 0  0 0 0  0 0 0  
0 0 0  1 0 1  0 1 0  0 0 0  
0 0 0  0 0 0  0 0 0  0 0 0  
0 0 1  0 1 0  0 0 0  0 0 0  

16 2 
12 2 
7 1 
8 1 
9 2 
7 3 
12 2 
11 1 

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

18 
14 
8 
9 

11 
10 
14 
12 

11 
5 
6 
7 
5 
7 
8 
8 

2 0  2 
0 0  0 
0 0  0 
0 0  0 
0 0  0 
, 2  0 2 
2 0  2 
1 0 1 

3 0 
5 0  
2 0  
3 0 
1 0 
3 0  
0 0  
2 0  
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Appendix D.--Summary of Hawaiian monk sea l  pups tagged a t  
P e a r l  and Hemes, 1986. 

Measurement (cm) 
Tag No. a a t  t agging  b R e s t r a i n t  

I D  Date time 
No. L R  SexC tagged AG SL I s l a n d  (min:sec) 

BLOO 
BL02 
BLO 4 
BL06 
BLO 8 
BL10 
BL12 
BL14 
BL16 
BLl8 
BL2 1 
BL24 
BL23 
BL27 
BL2 8 
BL3 1 
BL3 2d 
BL34 

LOO LO1 
LO2 Lo3 
LO4 LO5 
LO6 LO7 
LO8 LO9 
L10 L11 
L12 L13 
L14 L15 
L16 L17 
L18 L19 
L21 L20 
L24 L22 
L23 L25 
L27 L26 
L28 L29 
L31 L30 
L32 L33 
L34 L35 

M 
M 
F 
M 
M 
M 
F 
F 
F 
M 
M 
M 
? 
F 
M 
M 
F 
F 

614 
614 
614 
6 /  5 
615 
615 
618 
618 
6 I8  
619 
8/11  
81 13 
8/14 
8/14 
81 14 
8/13 
8/19 
8/ 27 

-- -- 
105 139 
115 140 
105 135 
110 137 
115 137 
108 135 
110 149 
109 125 

North 
L i t t l e  North 
North 
North 
North 
North 
Grass 
G r  as  s 
Seal -Ki t te ry  
Seal-Ki t t e r y  
North 
North 
North 
North 
North 
Southeast  
North 
North 

3 :00 
4:00 
4:00 
2 :30 
1 :30 
2:30 -- 
-- 

5:00 
5:11 
5 :40 
2:54 
2 : 23 
3 :30 
3 :00 
4:27 
3 :00 

% = lef t  hind flipper; R = right hind flipper. 
bhG = axi l lary girth measurenent around the body, behind posterior origin of the fore- 

CM = male, F = famle, and ? = unknown. 
%ither ID BH37. 

flippers; SL = straight line measursment from t i p  of nose to  t i p  of ta i l .  
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Appendix E.--Number of  Hawaiian green t u r t l e s  basking a t  
Southeast Island and North Island, Pearl and Hemes Reef,  
i n  August 1986.  

Adult 
Immature 

Day ( s e x  unknown) Female Male Sex unknown Total 

1 ob” 

3 
11 
12 

15 
16 
17 
18 
19 

1 
8 

13 
7 

10 
11 

9 
6 
3 

i i  

2oa 4 
21a 2 

2 4a 4 
25a 2 

-- 23 a 

6 
2 
4 
2 
3 
2 
5 
3 
1 
3 

6 
6 
2 

11 
1 
3 
7 
4 
4 -- 

3 
5 
7 
7 

1 
5 
3 
2 

-- 

-- 

16 
21 
24 
33 
11 
16 
28 
19 
13 

6 
2 5 1 12 
2 3 2 9 

2 2 4 
1 3 3 11 

4 2 

-- 
-- -- 

%theast Island only. 
bNorth Island only. 
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Appendix F.--Green t u r t l e s  tagged a t  Pea r l  and Hemes Reef, 1986.  

S t r a i g h t  carapace 
measurement (cm) Lo ca t ion  a Tag No. 

L R S izeb  SexC tagged Is landd Sector S t a t u s  Length Width 
Date 

896 1 

897 1 
897 5 
8959 
8960 
8964 

897 0 
8973 

-- 

-- 

-- 
-- 

89 56 

-- 
897 4 
897 7 
897 9 

-- 
896 5 -- 
-- 

8954 
8955 

8957 
8958 

8967 
896 8 
896 9 
897 2 

8976 
897 8 

-- 

-- 

-- 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

M 
M 
M 
M 
F 
F 
F 
F 
F 
F 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 

8 / 2 3  
81 23 
81 23 
8 / 2 3  
8 / 2 3  
81 23 
81 23 
81 23 
81 23 
81 23 
8 / 2 3  
81 23 
81 23 
81 23 
81 23 
8/ 23 
8 /  23 
81 23 
81 23 
8 / 2 3  
8/ 23 
81 24 
8 / 2 6  

SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
I PR 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 -- 

Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Basking 
Swimming 
Foraging 

>95 
81.6 

85.7 
-- 
-- 
-- 

82.7 
87.5 
83.1 

70.5 
62.2 

80.9 
65.3 
7 2  .O 
65.0 

81.5 

77 .O 
43 .o 
32.3 

-- 

-- 

-- 
-- 

-- 
35  .O 
33 .o 

aL = left front flipper; R = right front flipper. 
b~ = adult; I = imnatxrre. 
CM = male, F = fenale, and ? = unknown. 
dSE = southeast Island; IPR = Interior Patch Reef. 
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