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IlTRODUCT ION 

A p i l o t  depth-of-dive study (DeLong e t  a l .  i n  press ) ,  conducted on 
L i s i ansk i  I s land ,  Northwestern Hawaiian I s lands  during the  summer of 1980, 
ind ica ted  regular  use of shallow t o  moderate depth waters (10-40 m) by s i x  
adu l t  male monk seals, Monachus schauinslandi ,  and occasional  d ives  t o  at 
leas t  121 m by some indiv idua ls .  
shallows and reef slope a reas  around the  i s l and ,  which are ex tens ive  a t  
L i s i ansk i  (Clapp and Wirtz 1975). In  add i t ion  t o  obta in ing  s i x  records 
with mul t ip l e  depth of d ive  recorders  (MDR's) developed by Kooyman et  a l .  
(19831, t he  1980 p i l o t  study demonstrated the  f e a s i b i l i t y  and r e l i a b i l i t y  
of the  attachment and r e t r i e v a l  of t he  small instrument package. 

These depths correspond t o  the  r ee f  

Information on the  haul ing pa t t e rns  of monk seals and the  depths  t o  
which they d ive  is  needed t o  extend t h e  bas i c  knowledge of t h i s  endangered 
spec ies ,  so management dec is ions  can be made r e l a t i n g  t o  h a b i t a t  p ro t ec t ion  
and populat ion recovery. 
rad io  t r ansmi t t e r s  and MDR's t o  these s e a l s  and monitoring t h e i r  
a c t i v i t i e s  . 

Such information can be obtained by a t tach ing  

This repor t  w i l l  o u t l i n e  the  progress of a continuing study of t he  
d iv ing  behavior of t he  Hawaiian monk seal t o  def ine  the  forag ing  p a t t e r n s  
of seals by sex and var ious age c l a s ses .  

MATERIALS AND METHODS 

During t h i s  1982 f i e l d  s tudy,  which l a s t ed  from 1 Ju ly  through 14 
September, monk seals on L i s i ansk i  I s land  were instrumented wi th  r a d i o  
t r a n s m i t t e r s  and MDR's. These instruments were i d e n t i c a l  t o  those used 
during the  p i l o t  s tudy (DeLong e t  a l .  i n  press ) .  Eight s e a l s  were 
captured, r e s t r a i n e d ,  and instrumented, as descr ibed i n  Schlexer and 
Bowlby.' 
juveni le  male, and one juven i l e  female. 
fol lowing Stone. 

These included f i v e  adu l t  males, one subadult  female, one 
The seals were c l a s s i f i e d  by age 

2 

'Schlexer, F. V., and C. E. Bowlby. Res t r a in t  and instrumentat ion on 
a d u l t  Hawaiian monk seal, Monachus schauinslandi .  Manuscr. i n  prep. 
Southwest Fish.  Cent. Honolulu Lab., Natl. Mar. Fish. Serv., NOM, 
Honolulu, H I  96812. 

2Stone, H. S. Hawaiian monk seal population research,  L i s i ansk i  
Is land.  Manuscr. i n  prep. Southwest Fish.  Cent. Honolulu Lab., Natl. Mar. 
Fish. Serv., NOAA, Honolulu, H I  96812. 



2 

RESULTS AND DISCUSSION 

Of the  e igh t  MDR's deployed, one was inoperat ive.  A l l  o the r  MDR's 
exhib i ted  t ransducer  c a l i b r a t i o n  d r i f t ,  r e s u l t i n g  i n  widening of the  
ta rge ted  depth ranges a s  wel l  as preventing complete recording coverage f o r  
t h e  f u l l  dura t ion  of attachment. This  d r i f t  occurred a t  a r a t e  of about 
0.5 t o  2.0 p s i  per day, i ncapac i t a t ing  the  recorder  a f t e r  5 t o  20 days,  
when the  minimum threshold reached 0 p s i  (MDR's were i n i t i a l l y  set t o  only 
record d ives  deeper than 6.8 m o r  10 p s i ) ,  

The MDR's remained on the  seals f o r  12  t o  46 days (mean, 24.9 days) 
(Table 1) .  A l l  s e a l s  made d ives  t o  depths g r e a t e r  than 36 m (20 fathoms). 

Due t o  the  minimum threshold d r i f t  mentioned above, t he  majori ty  of 
The mean'depth of t he  

The mean number of dives  per  day was 102.5 
recorded d ives ,  about 67%, were i n  the  0-10 m range. 
d ives  was g r e a t e r  than 36 m. 
(range 22-258). Seal  514, a subadult  female, made 84 d ives  i n  21 days t o  
the  maximum recorded depth range of 123-180 m (70-100 fathoms). 

During t h i s  study no a d u l t  male seal made dives  deeper than 70 m, A l l  

Overall  d iv ing  behavior patterns recorded i n  t h i s  
of the  s e a l s  instrumented i n  1980 were adu l t  males and only one s e a l  made 
d ives  deeper than 85 m. 
study agree with those observed i n  the  p i l o t  study, which showed the  
ma jo r i ty  (59%) of d ives  i n  the  10-40 m depth range (DeLong e t  a l .  i n  
p re s s ) ,  
c lo se ly  r e l a t e d  Mediterranean monk sea l ,  E. monachus (Sergeant e t  a l .  1979) 
wherein one was caught on a tuna hook s e t  a t  a depth of 75 m. 

The only o the r  published depth record f o r  a.monk s e a l  i s  f o r  t he  

The d ive  p r o f i l e s  f o r  the  subadult  female (514) and juven i l e  female 
(351) show a pa t t e rn  d i f f e r e n t  than t h a t  of the  a d u l t  males. 
made fewer d ives  i n  the  shallow range (0-40 m )  than most of the  a d u l t  
males. However, they d id  make many d ives  t o  depths  g r e a t e r  than 40 m, down 
t o  the  maximum recorded depth range of 150-180 m. 

These seals 

This may i n d i c a t e  a fundamental d i f f e rence  i n  the  foraging p a t t e r n s  of 
a d u l t  versus  immature seals but must be confirmed with more d a t a  from young 
seals. Causes of t h i s  d i f f e rence  a r e  highly specula t ive .  Rauzon and 
Kenyon (1982) have observed the  inshore diving behavior of monk s e a l s  from 
t he  sur face ,  i n  water 2-9 m deep. They saw adu l t  s e a l s  th rea ten ing  
juven i l e s  passing through the  observat ion a rea ,  which contained seve ra l  
known prey spec ies  (spiny l o b s t e r ,  octopus,  and conger e e l s ) .  Such 
behavior by a d u l t s  could fo rce  subadult  s e a l s  t o  forage  on deeper o f f shore  
areas .  I t  i s  a l s o  poss ib le  t h a t  adu l t  s e a l s ,  being more experienced a t  
catching prey, may dep le t e  these spec ies  i n  favorable  inshore reef  h a b i t a t ,  
causing immature seals t o  forage on the  outer  reef s lope areas where prey 
would be more p l e n t i f u l .  

Observations on add i t iona l  immature s e a l s  a r e  recommended. New 
techniques,  such as sonic  t racking of MDR-equipped s e a l s ,  w i l l  he lp  t o  
f u r t h e r  d e l i n e a t e  h a b i t a t  use and requirements. 



3 

, 

Table 1.--Dive recorda for Hawaiian monk seals, Liaianeki Ieland, Elorthvcs- 
tern Hawaiian Ialande, 1982 (aster isk  indicates  a recorder malfunction, i .e . ,  
no data).  

Seal 
number 

Depth Total W b e r  Man amber 
range number of of da7r of diver 
(m) dives deployed PLr day 

Adult males 

121 

A t 4  

1 41 

A64 

Subadult f male 

J14 

Juvenile male 

334 

,Jwenile female 

J51 

0-10 
11-20 
21-47 

0-15 
16-41 
42-70 

0-6 
S-3 2 

0-9 
10-23 
24-50 

0-8 
9-36 

37-42 
63-122 

123-152 
,122 

0-23 
24-51 

0-5 
6-29 

30-57 
58-85 
86-1 15 

116-156 
,130 

3,092 

2 
* 

2,160 
1,539 

170 

3,392 
16 

3 37 
19 
3 

2,793 
370 
42 

263 
79 

5 

* 
95 

1,529 
454 
1 20 
106 
44 

151 
34 

12 257 4 7  

0*2 

46 46.5 
33.5 
3 .7 

36 94.2 
0.4 

15 22.5 
1.3 
0.2 

21 

2s 

19 

133 .O 
17 46 
2 b o  

12.5 
3.8 
0.2 

I 

3.8 

80.5 
23.9 
6 -6 
5 a6 
3.4 
7 .9 
1.8 
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