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ABSTRACT 

The summits of the seamounts comprising the southern 
Emperor Seamount Chain and northern Hawaiian Ridge 
(Koko-Hancock Seamounts) lie at depths of 250 to 400 m; 
Russian data indicate that the topography produces much 
surface current meandering and upwelling in the region. 
In 1967, Soviet trawl fishermen discovered vast quanti- 
ties of pelagic armorhead, pentaceros richardsou ', and 
to a lesser extent alfonsin, Bervx mend-, closely 
associated with summits of these seamounts. Two years 
later, Japanese trawlers entered the fishery. They 
achieved their highest annual catch per unit of effort 
in 1972 with a sharp decline after 1976. With the 
advent of the 200-mile U.S. fishery conservation zone, 
the Hancock Seamounts came under U . S .  jurisdiction. 
Comparison of the U.S.  foreign observer data obtained 
on Japanese trawlers in 1978-82 with earlier Japanese 
data show trawl catches on Hancock have generally been 
declining since the high catch of 1972. Seamounts of 
the Hawaiian Ridge located south of Hancock and east of 
180" longitude differ in having shallower summits, 
higher summit water temperatures, and fish faunas domi- 
nated by subtropical reef and snapper-grouper species. 
Meristic and electrophoretic work on pelagic armorhead 
indicates the existence of one stock inhabiting the 
range of seamounts between Koko and Hancock. Morpho- 
logical variation among pelagic armorhead is little 
understood. 
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INTRODUCTION 

The i s l a n d s ,  banks ,  r e e f s ,  and seamounts of t h e  Hawaiian 
Ridge e x t e n d  n o r t h w e s t e r l y  from t h e  i s l a n d  of Hawaii some 3,500 
km t o  Colahar, Seamcunt. To '-he n o r t h w e s t  of Colahan t h e  Emperor 
Seamounts e x t e n d  from t h e  h'ilwaukee Seamount Group nor thward  
2,300 km t o  Meiji Seamount ( J a c k s o n  e t  a l .  , 1 9 8 0 ) .  The Emperor- 
Hawaiian Ridge  a r e a  i s  compose? of a t  l e a s t  107 i d e n t i f i a b l e  
v o l c a n o e s  from which a l l  t h e  a s s o c i a t e d  t o p o g r a p h i c a l  f e a t u r e s  
o r i g i n a t e .  These volcanoes  a r e  thought  t o  have been produced by 
t h e  nor thward  moveipent of t h e  P a c i f i c  p l a t e  over  a " h o t  s p o t "  
w i t h  t h e  bend a t  t h e  j u n c t i o r :  of t h e  Emperor-Hawaiian Ridge a r e a  
caused by a s h i f t i n g  c?' t h e  p38te  t o  t h e  n o r t h w e s t .  R e s u l t s  from 
a v a r i e t y  of d a t i n g  t e c h n i n u e s  on samples  o b t a i n e d  from si tes 
throughout- t h e  Emperor-Hawaiizt- Ridge a r e a  show a p a t t e r n  of 
i n c r e a s i n g  nqe w i t h  d i s t a n c e  r r ~ m  t h e  i s l a n d  of Hawaii (Dalrymple 
e t  a l . ,  1381). T h i s  i n d i c a t e s  t h a t  t h e  seamounts  are  among t h e  
o l d e s t  of t o p o g r a p h i c  fea ture ,c  :Tithin t h e  Emperor-Hawaiian Ridge 
a r e a .  The  seamounts  discussed i m  t h i s  rev iew a r e  Koko, Yuryaku, 
and Kammu of the s o u t h e r n  ~ m p e r o r  Seamounts Chain and Colahan,  
C-H, NW Hancock, S E  Hancock, 52?d, Nero, and unnamed seamounts 8 
t o  I11 of t h e  n o r t h e r n  Hawaiian ' idge.  A l l  a r e  s i t u a t e d  w i t h i n  an 
a r e a  bounded by 1st. 26" t o  36"N and long .  174"W t o  171"E ( F i g u r e  
1 ) .  A seamount i s  d e f i n e d  as a more-or- less  i s o l a t e d  e l e v a t i o n  
of t h e  sea fls,cr a p p e a r i n 9  c i r c u l a r  o r  e l l i p t i c a l  i n  c r o s s -  
s e c t i o n ,  w i t h  a minimum r e l i e f  of 1 km, c o m p a r a t i v e l y  s t e e p  
s l o p e s ,  and a r e l a t i v e l y  m a l l  summit area. Most, i f  n o t  a l l ,  
seamounts  are  v o l c a n i c  i n  o r i g i n  (Menard, 1 9 6 4 ) .  

Ridge area from Koko t o  Hancock Seamounts ( h e r e a f t e r  d e s i g n a t e d  
SE-NRR), l i e  w i t h i n  t h e  mean f low of t h e  North P a c i f i c  C u r r e n t .  
R e s u l t s  of S o v i e t  i n v e s t i g a t i o n s  i n  t h i s  r e g i o n  i n d i c a t e  a sub- 
s t a n t i a l  p e r t u r b a n c e  i n  t h e  s u r f a c e  c u r r e n t  f i e l d ,  a p p a r e n t l y  
produced  by t h e  seamounts ( B o r e t s ,  1 9 8 0 ) .  Fedosova (1974)  
r e p o r t e d  t h e  e x i s t e n c e  of c y c l o n i c  and a n t i c y c l o n i c  e d d i e s  over  
t h e  SE-NHR seamounts .  These e d d i e s  f l u c t u a t e d  s e a s o n a l l y  i n  
l o c a t i o n  and d imens ion ,  b u t  a p p a r e n t l y  p e r s i s t e d  t h r o u g h o u t  t h e  
y e a r .  

The s e a - s u r f a c e  t e m p e r a t u r e  (SST) a n n u a l l y  r a n g e s  from 15 
t o  26°C a t  Koko Seamount, 1 8 " t o  27°C n e a r  t h e  Hancock Seamounts,  
and 22" t o  29°C t o  t h e  s o u t h  i n  t h e  v i c i n i t y  of seamounts  8 and 
9 .  Maximum SST u s u a l l y  o c c u r s  d u r i n g  August-September and t h e  
temperatures are l o w e s t  i n  February-March (Eber e t  a l . ,  1 9 6 8 ) .  
U n f o r t u n a t e l y ,  temperature d a t a  f o r  t h e  seamount summits a re  
scarce, and  compar isons  a r e  c o m p l i c a t e d  by t h e  wide range  i n  sum- 
m i t  e l e v a t i o n s .  A v a i l a b l e  d a t a  i n d i c a t e  an a n n u a l  range  i n  sum- 
m i t  t e m p e r a t u r e s  of 8 "  t o  15°C among t h e  more n o r t h e r l y  seamounts  
(summit d e p t h s  of 250 t o  400 m)  f rom Yuryaku t o  S E  Hancock. The 
s o u t h e r n  seamounts ,  from Ladd t o  seamount 8 ,  hav: s h a l l o w e r  sum- 
m i t  d e p t h s  of 50 t o  200  m and temperatures of 1 4  t o  24°C (Japan  
Marine F i s h e r y  Resource  R e s e a r c h  C e n t e r ,  1973;  Japan  F i s h e r i e s  
Agency, 1974: Gooding, 1 9 8 0 ) .  

The seamounts  of t h e  s o u t h e r n  Emperor-northern Hawaiian 
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F i g u r e  1. The sou the rn  Emperor-northern Hawaiian Ridge 
seam0 un t s 

Bes ides  f l u c t u a t i o n s  i n  t h e  c u r r e n t  f i e l d  and water tempera- 
ture ,  s e a s o n a l  changes i n  p l ank ton  biomass over  t h e  seamounts 
have been observed  i n  t h e  area between l a t .  27" and 37"N, long.  
170"E and 178"W. Sov ie t  i n v e s t i g a t o r s  found areas  of h i g h e s t  
p l ank ton  biomass i n  t h e  s p r i n g .  These areas were d i s p l a c e d  down- 
c u r r e n t  of upwel l ing  zones i n  t h e  win te r - sp r ing  p e r i o d ,  whereas 
i n  spring-summer they  were found near  edd ie s .  The win te r - sp r ing  
c o n d i t i o n s  were exp la ined  r e l a t i v e  t o  t h e  i n t e n s i f i c a t i o n  of t h e  
North P a c i f i c  Cur ren t  and t h e  d i r e c t i o n a l  co inc idence  of p r e v a i l -  
i ng  winds,  whereas du r ing  spring-summer t h e r e  was a weakening of 
t h i s  c u r r e n t  (Fedosova, 1 9 7 4 ) .  Pontekorvo (1974) sugges t ed  t h a t  
zones of upwel l ing  a re  produced on o p p o s i t e  sides of a seamount. 
These zones are  roughly a l i g n e d  w i t h  t h e  p r e v a i l i n g  c u r r e n t  and 
i n t e n s i f i e d  d u r i n g  t h e  w i n t e r .  Bezrukov and Natarov (1976) 
a t t r i b u t e d  t h e  format ion  of h igh  b i o l o g i c a l  p r o d u c t i v i t y  over  t h e  
SE-NHR seamounts t o  a f a v o r a b l e  a b i o t i c  regime produced by t h e  
i n t e n s e  v e r t i c a l  water c i r c u l a t i o n .  
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SEMOUNT TRAWL FISHERY -- PAST AND PRESENT 

The d i s c o v e r y  of a bot tom trawl f i s h e r y  r e s o u r c e  on t h e  
SE-NHR seamounts  was made by a S o v i e t  commercial  trawler i n  
November 1967. The r e s o u r c e  c o n s i s t e d  p r i m a r i l y  of p e l a g i c  
armorhead,  P e n t w e r o s  ', and a l f o n s i n ,  I&.LYX sp lendmns  
( F i g u r e s  2 and 3 ) .  S h o r t l y  t h e r e a f t e r ,  a S o v i e t  trawl f i s h e r y  
began on t h e  SE-NHR seamounts.  From December 1969 t h r o u g h  J u l y  
1970,  S o v i e t  t r a w l e r s  h a r v e s t e d  a p p r o x i m a t e l y  133,400 metric t o n s  
(MT) of p e l a g i c  armorhead from t h e  seamounts  ( S a k i u r a ,  1 9 7 2 ) .  
T h i s  i s  t h e  o n l y  c a t c h  d a t a  a v a i l a b l e  f o r  t h e  S o v i e t  trawl f l e e t  
a l t h o u g h  S o v i e t  t r a w l e r s  have p r o b a b l y  c o n t i n u e d  t o  f i s h  t h e  sea- 
mounts t o  t h e  p r e s e n t .  I n  1968-69, two S o v i e t  r e s e a r c h  cruises  
s u r v e y e d  a n  area from l a t .  21" t o  36'N, and  long .  160"E t o  165"W. 
Seamounts s u r v e y e d  were Koko, M i l w a u k e e  ( c o n s i s t i n g  of Kammu,  
Yuryaku, and D a i k a k u j i  Seamounts ) ,  Hancock ( r e f e r s  t o  NW and S E  
Bancock Seamounts ) ,  and  two u n i d e n t i f i e d  seamounts .  P e l a g i c  
armorhead was t h e  p r i n c i p a l  s p e c i e s  c a u g h t  on e a c h  seamount. 
T o t a l  c a t c h  of a l f o n s i n  ranged from 5 t o  30 p e r c e n t  a t  Koko and  
a c c o u n t e d  f o r  25 p e r c e n t  a t  Milwaukee. The c a t c h  of a l f o n s i n  on 
t h e  o t h e r  seamounts  was n o t  g iven .  C a t c h e s  of p e l a g i c  armorhead 
a t  e a c h  seamount were found t o  v a r y  d i u r n a l l y .  C a t c h e s  would 
g e n e r a l l y  i n c r e a s e  a f t e r  1800 h o u r s  and  peak j u s t  b e f o r e  s u n r i s e  
( S a k i u r a ,  1 9 7 2 ) .  

The J a p a n e s e  seamount trawl f i s h e r y  began i n  August 1969.  
An i n i t i a l  2-year  e x p l o r a t o r y  phase  d e f i n e d  s u i t a b l e  t r a w l  
grounds  and  developed  markets f o r  t h e  c a t c h .  Unl ike  t h e  S o v i e t s ,  
t h e  J a p a n e s e  have made a v a i l a b l e  t h e i r  trawl c a t c h  and  e f f o r t  
d a t a ,  by seamount,  f o r  p e l a g i c  armorhead and  a l f o n s i n  c a u g h t  
d u r i n g  1969-81 ( T a k a h a s h i  and  S a s a k i ,  1977; Sasaki ,  u n p u b l i s h e d  
d a t a ) .  These d a t a  cover  t r a w l i n g  on t h e  f o l l o w i n g  seamounts:  
Koko, M i l w a u k e e ,  Colahan,  C-HI Hancock, and  o t h e r s .  

F i g u r e  4 shows t h e  a n n u a l  e f f o r t  ( i n  trawl h o u r s )  a t  each  of 
t h e  seamounts  d u r i n g  1969-81. During t h e  e x p l o r a t o r y  phase  
M i l w a u k e e  was s u r v e y e d  i n t e n s i v e l y ,  whereas  d u r i n g  1972-73 e f f o r t  
was more e q u i t a b l y  p a r t i t i o n e d  among a l l  t h e  seamounts .  E f f o r t  
d u r i n g  t h e  f o l l o w i n g  y e a r s  (1974-81) was c o n c e n t r a t e d  a t  Koko and  
M i l w a u k e e .  

The a n n u a l  c a t c h  of p e l a g i c  armorhead is shown i n  F i g u r e  5 
f o r  1969-81. The a n n u a l  c a t c h e s  f l u c t u a t e d  w i d e l y  a t  M i l w a u k e e  
d u r i n g  1969-77, whereas  t h e y  f l u c t u a t e d  less a t  Koko, Colahan,  
and  Hancock. The f l u c t u a t i o n s  i n  c a t c h  a t  Koko and  M i l w a u k e e  
d u r i n g  1969-71 and  1974-76 a p p e a r  t o  c o i n c i d e  w i t h  f l u c t u a t i o n s  
i n  e f f o r t .  O u t s i d e  of t h e s e  f l u c t u a t i o n s ,  t h e  c a t c h  r e c o r d  shows 
two remarkable  e v e n t s .  F i r s t  was t h e  h i g h  a n n u a l  c a t c h e s  a t  
Colahan i n  1972 and  Hancock i n  1973 w i t h  a d e c l i n e  and  modest 
i n c r e a s e  i n  e f f o r t ,  r e s p e c t i v e l y .  Also ,  t h e  1972 c a t c h  a t  M i l -  
w a u k e e  showed a l a r g e  i n c r e a s e  compared w i t h  t h e  1 9 7 1  c a t c h  i n  
s p i t e  of a d e c r e a s e  i n  e f f o r t .  The second e v e n t  was t h e  plummet- 
i n g  of c a t c h e s  s t a r t i n g  i n  1977 a t  Koko and  M i l w a u k e e  d e s p i t e  
i n c r e a s e d  e f f o r t  and  a s u b s e q u e n t  d e p r e s s i o n  i n  c a t c h e s  a t  a l l  
seamounts  t h r o u g h  1981,  r e g a r d l e s s  of changes  i n  e f f o r t .  
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Figure 2. Morphological 
variation in specimens 
of pelagic armorhead, 
Penta ceros richardsoni. 
Upper specimen repre- 
sents the lean type, 
middle specimen the 
intermediate type, and 
lower specimen the fat 
tY Pe * 

Fi .gure 3. Specimens 
of alfonsin, genus 
Beryx. Upper spe- 
cimen is B. deca- 
dactvlu s and the 
lower specimen, B. 
SDlendens. 
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Figure 4. Yearly effort of Japanese trawl fishery for 
pelagic armorhead and alfonsin at six 
seamounts within the Emperor-Hawaiian Ridge 
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Figure 5. Yearly catch of pelagic armorhead taken by 
Japanese trawlers at six seamounts within 
the Emperor-Hawaiian Ridge 
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The annual  Japanese  c a t c h  per u n i t  e f f o r t  (CPUE) of p e l a g i c  
armorhead du r ing  1969-81 i s  shown i n  F igu re  6. The depressed  
CPUE d u r i n g  1969-71 i s  probably i n d i c a t i v e  of t h e  e x p l o r a t o r y  
n a t u r e  of t h e  f i s h e r y  d u r i n g  t h i s  time. The CPUE f o r  a l l  sea- 
mounts r o s e  du r ing  1972-73, d e c l i n e d  a t  most seamounts u n t i l  
1978, and t h e r e a f t e r ,  remained a t  a low l e v e l  through 1981. The 
g e n e r a l  d e c l i n e  r e f l e c t s  t h e  d e c l i n e  i n  c a t c h  over each seamount 
wi th  t h e  excep t ion  of Hancock i n  1978 and C-H i n  1981. The 
i n c r e a s e d  CPUE a t  Hancock i n  1978 r e s u l t e d  from a 178-MT c a t c h  
du r ing  6 t r a w l i n g  hours  i n  May. A 51-MT c a t c h  du r ing  5 trawl- 
ing  hour s  i n  Janua ry  and a 99-MT c a t c h  i n  7 hours  i n  February 
accounted  f o r  t h e  i n c r e a s e  a t  C-H i n  1981. Also t h e  peak CPUE a t  
Hancock i n  1972 r e s u l t e d  from a 1,870-MT c a t c h  i n  24  t r a w l i n g  
hour s  du r ing  J u l y .  All t h e s e  CPUEs appear t o  r e p r e s e n t  f o r t u i -  
t o u s  i n c r e a s e s  i n  p e l a g i c  armorhead a v a i l a b i l i t y  over very  s h o r t  
p e r i o d s  of time. 

p e l a g i c  armorhead f o r  a l l  seamounts combined du r ing  1969-81. 
Although CPUE s t e a d i l y  d e c l i n e d  throughout  1973-79, c a t c h e s  were 
f a i r l y  s t e a d y  d u r i n g  1972-76 even i f  more e f f o r t  was expended 
du r ing  1974-76 than  du r ing  t h e  p rev ious  2 y e a r s .  Although only  
5.7 p e r c e n t  (1,236 hour s )  of t h e  t o t a l  e f f o r t  (21,625 hours  
throughout  1969-81) over  a l l  t h e  seamounts was expended du r ing  
1972-73, t h e  c a t c h  amounted t o  29.8 percent (54,927 MT) of a 
t o t a l  184,109 MT h a r v e s t e d  from a l l  seamounts du r ing  1969-81. I n  
c o n t r a s t ,  t h e  t o t a l  c a t c h  d u r i n g  1977-81 was only  5.8 p e r c e n t  
(10,679 MT) d e s p i t e  t h e  f a c t  t h a t  48.5 pe rcen t  (10,494 hour s )  of 
t h e  t o t a l  e f f o r t  was expended. 

The h i g h e s t  t o t a l  c a t c h  of p e l a g i c  armorhead du r ing  1969-81 
occur red  a t  Mi lwaukee  (F igu re  8 ) .  Milwaukee c o n t r i b u t e d  53.6 
p e r c e n t  toward t h e  t o t a l  c a t c h  and a l s o  r ece ived  t h e  g r e a t e s t  
e f f o r t  (48.0 percent) .  Hancock c o n t r i b u t e d  8.7 p e r c e n t  toward 
t h e  t o t a l  c a t c h  wi th  4.7 percent of t h e  t o t a l  e f f o r t .  

e r y  was a l f o n s i n .  The annual  c a t c h e s  a t  each seamount, shown i n  
F igu re  9 ,  were e i t h e r  small or incomple te ly  r e p o r t e d  du r ing  
1969-75. S ince  armorhead i s  t h e  pr imary t a r g e t  species of t h e  
t r a w l  f i s h e r y ,  c a t c h e s  of a l f o n s i n ,  a l though  impor tan t ,  a r e  i n c i -  
d e n t a l .  Apparent ly  no a l f o n s i n  c a t c h  d a t a  were c o l l e c t e d  and/or 
pub l i shed  f o r  1974-75. From 1976 t o  1981, a l l  seamounts showed 
an o v e r a l l  c a t c h  i n c r e a s e  wi th  t h e  excep t ion  of Hancock. F igu re  
10 a l s o  shows a similar t r e n d  i n  CPUE wi th  t h e  excep t ion  a g a i n  a t  
Hancock. These i n c r e a s e s  i n  a l f o n s i n  c a t c h  and CPUE c l o s e l y  
c o i n c i d e  wi th  t h e  s h a r p  d e c r e a s e s  and s u s t a i n e d  depres s ion  i n  
c a t c h  and CPUE of p e l a g i c  armorhead. 

F igu re  7 shows a p l o t  of annual  c a t c h ,  e f f o r t ,  and CPUE of 

The second species of importance i n  t h e  Japanese  trawl f i s h -  
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The l a r g e s t  c a t c h e s  of a l f o n s i n  were made d u r i n g  1980-81, 
a c c o u n t i n g  f o r  59.0 p e r c e n t  (16,558 MT) of a t o t a l  28,063 MT 
r e p o r t e d l y  h a r v e s t e d  t h r o u g h o u t  1969-81. During 1969-76 b e f o r e  
p e l a g i c  armorhead c a t c h e s  dropped a t  a l l  seamounts ,  i t s  c o n t r i -  
b u t i o n  t o  t h e  t o t a l  c a t c h  (only p e l a g i c  armorhead and a l f o n s i n  
a re  c o n s i d e r e d  h e r e )  'was 98.6 p e r c e n t  (173,430 MT) and a l f o n s i n  
1 . 4  p e r c e n t  (2 ,532  MT). For 1977-81, when c a t c h e s  of p e l a g i c  
armorhead remained low, it a c c o u n t e d  f o r  o n l y  29.5 p e r c e n t  
( 1 0 , 6 7 9  MT) o f  t h e  t o t a l  c a t c h  w h i l e  a l f o n s i n  r o s e  t o  70.5 per- 
c e n t  ( 2 5 , 5 3 1  MT). The e f f o r t  expended d u r i n g  t h e  two p e r i o d s  was 
1 1 , 1 3 1  t r a w l i n g  h o u r s  f o r  1969-76 and 10,494 t r a w l i n g  h o u r s  f o r  
1977-81. I n  1969-81, t h e  l a r g e s t  amount of a l f o n s i n  was t a k e n  a t  
Milwaukee , c o n t r i b u t i n g  55.4 p e r c e n t  (15  , 5 3 4  MT) toward  t h e  t o t a l  
c a t c h .  The e f f o r t  expended t h e r e  was 48.0 p e r c e n t  (10,373 h o u r s )  
of a t o t a l  21,625 h o u r s  f o r  a l l  seamounts .  

L i k e  t h e  S o v i e t s ,  t h e  J a p a n e s e  a l s o  observed  d i u r n a l  f l u c t u -  
a t i o n s  i n  t h e  CPUE of p e l a g i c  zs-?orhead. R e s u l t s  of trawl s u r v e y  
work a t  Kammu,  Col-ahan, and Hancock showed two peaks i n  CPUE over  
a 24-hour day ( K i t a n i  and I g u c h i ,  1 9 7 4 ) .  The CPUE g e n e r a l l y  
peaked between 0300 t o  0700 and 1 6 0 0  t o  1800 h o u r s .  w i t h  t h e  
possib?-!.e except ion,  of t h e  e x p l o r a t o r y  phase ,  it i s  assumed t h a t  
t r a w l  hauls were most ly  made a t  n i g h t .  

The i n c l u s i o n  of Hancock w i t h i n  t h e  200-mile U.S. f i s h e r y  
c o n s e r v a t i o n  zone (FCZ)  i n  March 1977 p l a c e d  management of t h e  
f i s h e r y  resources t h e r e  under j u r i s d i c t i o n  of t h e  U n i t e d  S t a t e s .  
R e g u l a t i o n s  were implemented and an a n n u a l  c a t c h  quota f o r  bot tom 
t r a w l i n g  and bot tom l o n g l i n i n g  of 2,000 MT and a l i m i t  on e f f o r t  
of G O  v e s s e l - d a y s  were se t .  A l icense and complete c a t c h  reports  
f o r  each  t r i p  are  a l s o  r e q u i r e d .  Another requirement is t h e  
placement  of a U . S .  f i s h e r y  o b s e r v e r  onboard a l l  v e s s e l s  permit- 
t e d  t o  o p e r a t e  w i t h i n  t h e  FCZ. T h i s  l a t t e r  requi rement  a l lowed 
an  o n s i t e  i n s p e c t i o n  of t h i s  f i s h e r y  and t h e  o p p o r t u n i t y  t o  
i n d e p e n d e n t l y  g a t h e r  c a t c h  d a t a .  J a p a n ' s  t o t a l  y e a r l y  c a t c h  
q u o t a  f o r  a l l  s p e c i e s  (except f o r  n o n r e t e n t i o n  o n e s )  a t  Hancock 
was 1 , 0 0 0  MT. During 1978-82, n i n e  Japanese trawlers o p e r a t e d  
under p e r m i t  a t  Hancock, each  w i t h  a U.S. o b s e r v e r  onboard.  I n  
1977,  J a p a n e s e  trawlers f i s h e d  Hancock o n l y  d u r i n g  t h e  p e r i o d  
b e f o r e  i t s  i n c l u s i o n  i n  t h e  FCZ. The number of J a p a n e s e  trawlers 
t h a t  f i s h e d  a t  Hancock was one each  i n  1978 and 1979,  two e a c h  i n  
1980 and 1981,  and t h r e e  d u r i n g  1982. 

The e f f o r t  d a t a  c o l l e c t e d  by U.S. o b s e r v e r s 1  a t  Hancock 
d u r i n g  1978-82 are  n o t  i n  agreement w i t h  p u b l i s h e d  J a p a n e s e  d a t a  
which a p p a r e n t l y  e x c l u d e  e f f o r t  and c a t c h  a t  SE Hancock d u r i n g  

'U.S. f o r e i g n  o b s e r v e r  repor t s  f o r  J a p a n e s e  permit t r a w l i n g  a t  
Hancock Seamounts d u r i n g  1978-82 are  a v a i l a b l e  from Southwest  
F i s h e r i e s  Center Honolulu L a b o r a t o r y ,  N a t i o n a l  Marine F i s h e r i e s  
S e r v i c e ,  NOAA, Honolulu,  H I  96812. They i n c l u d e  r e p o r t s  on t h e  
RY!.w2Maruu2,mMarurKitakam .i Maru, and Takachlho I4a.u. 
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1978-81, t h e r e b y  e x p l a i n i n g  t h e  h i g h e r  e f f o r t  and c a t c h e s  r e p o r t e d  
by U . S .  o b s e r v e r s  ( F i g u r e  11). S i n c e  no independent  e s t i m a t e s  of 
c a t c h  and e f f o r t  e x i s t  f o r  e a r l i e r  f i s h i n g  conducted  a t  Hancock, 
it is n o t  known whether  ea r l i e r  d a t a  were a l s o  e x c l u d e d  f o r  S E  
Hancock. I n  a d d i t i o n ,  t h e  t r a w l e r  f i s h i n g  a t  Hancock i n  1978 used 
a d i f f e r e n t  measure of e f f o r t  from t h e  c o n v e n t i o n a l  one,  i . e . ,  
e l a p s e d  t i m e  t h e  trawl n e t  was submerged. E f f o r t  was t h e r e f o r e  
roughly  a d j u s t e d  u s i n g  d a t a  from a comparable-s ized  J a p a n e s e  
trawler. These d i s c r e p a n c i e s  p r o b a b l y  a c c o u n t  f o r  t h e  d i f f e r -  
e n c e s  i n  e f f o r t ,  c a t c h ,  and CPUE a t  Hancock d u r i n g  1978.  The 
o t h e r  d i s c r e p a n c i e s  f o r  1979-81 may s o l e l y  r e s u l t  from t h e  exc lu-  
s i o n  by t h e  J a p a n e s e  of SE Hancock from t h e  Hancock c a t e g o r y .  
D e s p i t e  t h e s e  d i s c r e p a n c i e s ,  o b s e r v e r  d a t a  c o l l e c t e d  d u r i n g  
1978-82 show a s i m i l a r  s u s t a i n e d  t r e n d  of low p e l a g i c  armorhead 
c a t c h e s .  
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T5e observer  data also show low alfonsin catches at Hancock 
during 1977-82, a trend apparer?t in earlier years (Figure 9) 
acccrdjry tu a report Sy Takahashi and Sasaki (1977). 
obsc_<~cr data show a slight increase in catch and CPUE for alfon- 
s i n  with less e f f o r t  than that. made in 1981 (Figure 1 2 ) .  

The 1982 

Since 1976, the Southwest Fisheries Center Honolulu Labora- 
tory of the National Marine Fisheries Service (NMFS) has made 
several very limited surveys of the fishery resources of the 
Emperor-Hawaiian Ridge seamounts as an adjunct to the tripartite 
and Sea Grant investigations of the Northwestern Hawaiian Islands 
(NWHI). Most of the effort was concentrated at Hancock. Because 
of differences in gear and technique, and the small amount of 
trawling effort, data from NMFS surveys are not directly compara- 
b l e  with the Japanese data. The NMFS surveys, however, were 
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impor tan t  as i n i t i a l  e x p l o r a t o r y  work and a s  a means f o r  d e t e r -  
mining species composi t ion of t h e  seamount community and c o l l e c t -  
i n g  samples f o r  l i f e  h i s t o r y  s t u d i e s .  

Bes ides  t r a w l i n g ,  NMFS i n v e s t i g a t e d  t h e  Hancock s u m m i t s  wi th  
bottom h a n d l i n e s  and t r a p s .  Bot tomfish ing  was conducted primar- 
i l y  wi th  10-hook and 20-hook hand l ine  r i g s  powered by h y d r a u l i c  
g u r d i e s .  Catches  c o n s i s t e d  p r i m a r i l y  of p e l a g i c  armorhead and 
sp iny  d o g f i s h ,  Saualus sp.  A t  Koko, t h e  hand l ine  c a t c h  c o n s i s t e d  
s o l e l y  of t h e  r o c k f i s h ,  U c o l e n u s  g v i u s .  Trapping was a l s o  
conducted a t  Hancock us ing  a v a r i e t y  of f i s h  t r a p s .  Catches 
were dominated by Ssualus sp. and p e l a g i c  armorhead was r a r e .  
Although c a t c h e s  of Saualus sp. were r e l a t i v e l y  high from hand- 
l i n e  and t r a p  f i s h i n g ,  t hey  were i n c i d e n t a l  i n  t h e  t r a w l  c a t c h e s .  

o!l’EIER SEAHOUNT FISHERIES 

Bottom longlining 

Although emphasis has  been on t r a w l  f i s h i n g ,  o t h e r  f i s h e r i e s  
o p e r a t e  on and around t h e  seamounts. I n  1972-73, a bottom long- 
l i n e  f i s h e r y  which p r i m a r i l y  t a r g e t e d  a l f o n s i n  was i n i t i a t e d  a t  
Mi lwaukee .  Other species caught  i n  t h i s  f i s h e r y  are  &peroslvphe 
iaDOnica, UiUu.is zonifer, W l i c o l e n u s  a v i u s ,  and S e b a s t e s  spp. 
(Sasaki ,  1978) .  The gear  i s  used t o  f i s h  t h e  s u m m i t  and s l o p e s  
and can be se t  i n  areas i n a c c e s s i b l e  t o  trawlers.  1.1. Ikeha ra  
(1976: p e r s o n a l  communication) r e p o r t e d  t h a t  bottom l o n g l i n i n g  
a t  Koko y i e l d e d  an u n s p e c i f i e d  q u a n t i t y  of E. z o n i f e r  a t  dep ths  
Of 800 t o  900 m. However, no c a t c h  and e f f o r t  d a t a  on t h e  sea- 
mount bottom l o n g l i n e  f i s h e r y  a re  a v a i l a b l e .  An i n t e r v i e w  wi th  
one of t h e  f i s h i n g  masters r e v e a l e d  t h a t  c a t c h e s  of a l f o n s i n  and 
Sebastes spp. were d e c l i n i n g  by 1976 and fewer Japanese  v e s s e l s  
were f i s h i n g  t h e  area (Suisan  Seka i ,  1976) .  The f i s h i n g  master  
a l s o  s t a t e d  t h a t  a number of Korean v e s s e l s  were involved  i n  t h i s  
f i s h e r y  . 
Gill netting 

i n g  i n  1981 f o r  t h e  squ id ,  QmmtreDhea bartramll (Su i san  Seka i ,  
1981) .  F i s h i n g  was conducted i n  t h e  area of t h e  Emperor Sea- 
mounts. However, s i n c e  no s p e c i f i c  l o c a t i o n s  were g iven  it is  
unknown whether t h i s  f i s h e r y  inc luded  t h e  sou the rn  Emperor Sea- 
mounts. These v e s s e l s  were r e p o r t e d l y  c a t c h i n g  3 t o  6 MT per 
day. Approximately 200 Japanese squ id  j i g g i n g  v e s s e l s  and 200 
g i l l  n e t  v e s s e l s  were a l s o  o p e r a t i n g  on t h e  Emperor Seamounts. 

Cololabis Saira, i n  t h e  same area. I t  was r e p o r t e d  t h a t  l a r v a l  
and j u v e n i l e  s au ry  are  abundant i n  waters around t h e  SE-NHR 
( S e l i t s k a y a ,  1972) .  

I t  was r e p o r t e d  t h a t  79 Taiwan g i l l  n e t  v e s s e l s  began f i s h -  . .  

Other Taiwan v e s s e l s  were r e p o r t e d  t o  be f i s h i n g  f o r  s au ry ,  
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Coral dragging 

s e a m o m t s  o c c u r r e d  i n  1965 when J a p a n e s e  f i s h e r m e n  found ex ten-  
s i v e  beds  of p ink  c o r a l  a t  Milwaukee. H. Ozawa (1970: p e r s o n a l  
communication) r e v e a l e d  t h a t  113 MT of p ink  c o r a l  was h a r v e s t e d  
a t  M i l w a u k e e  i n  1 9 6 9  by J a p a n e s e  f i s h e r m e n .  The h a r v e s t i n g  
method employed i n  t h i s  f i s h e r y  i n v o l v e s  t h e  d r a g g i n g  of a 
w e i g h t e 6  o b j e c t  a c r o s s  t h e  b o t t o n .  T a n g l e  n e t s  a t t a c h e d  t o  t h e  
weight  c o l l e c t  t h e  p i e c e s  of d i s l o d g e d  c o r a l .  T h i s  f i s h e r y  
a p p a r e n t l y  t a r g e t s  two s p e c i e s  of p ink  c o r a l :  C o r a l l i u m  

no!'., found between 915 and 1 , 2 8 1  m. 

The f i r s t  f i s h e r y  r e s o u r c e  t o  be d i s c o v e r e d  on t h e  SE-NHR 

secundum, p r e s e n t  a t  d e p t h s  of 275 t o  458 m, and Coralllum - s p .  

P r e c i o u s  c o r a l  r e s o u r c e s  are  p r e s e n t  a t  seamount 1 0  (Gr igg ,  
1974)  and a t  Kancock al-thou95 ?vec ious  c o r a l s  a t  t h e  l a t t e r  have 
a p p a r e n t l y  been h a r v e s t e d  by f o r e i g n  f i s h e r m e n  p r i o r  t o  1977.  
K i t h  t h e  advent  of t h e  200-mile ?'sS. FCZ, f o r e i g n  h a r v e s t i n g  of 
p r e c i o u s  c o r a l s  and t h e i r  r e t e n t i o n  through i n c i d e n t a l  c a t c h e s  by 
foreign tzawlers or l o n g l i n e r s ,  under permit t o  f i s h  Hancock, a re  
p r o h i b i t e d .  However, R.W. Grigg  (1983: p e r s o n a l  communication) 
h a s  found  'chat 20  MT cf p r e c i o u s  c o r a l s  were i l l e g a l l y  h a r v e s t e d  
w i t h i n  t h e  FCZ by f o r e i g n  f i shermen d u r i n g  1980-82. During t h i s  
time, a b o u t  600 MT of p r e c i o u s  c o r a l s  were h a r v e s t e d  t h r o u g h o u t  
t h e  Emperor Seamounts by Japan and Taiwan. R e p o r t s  from U.S. 
f o r e i g n  o b s e r v e r s Z  i n d i c a t e  few i n c i d e n t a l  trawl c a t c h e s  of pre- 
c i o u s  c o r a l s  occur  a t  Kancock; a l l  such c a t c h e s  a r e  not  r e t a i n e d .  

ICEBTBYOFAWNA OF THE SBAMQUNTS 

During  t h e  e a r l y  1970s, J a p a n e s e  e f f o r t s  t o  expand t h e  trawl 
f i s h e r y  f o r  p e l a g i c  armorhead e x t e n d e d  t o  v a r i o u s  seamounts  
l o c a t e d  t h r o u g h o u t  t h e  MHI. Survey r e su l t s  showed a d i s t i n c t  
change i n  t h e  i c h t h y o f a u n a  a t  t h e  seamounts l o c a t e d  s o u t h e a s t  of 
Hancock. The commercial  and i n c i d e n t a l  s p e c i e s  of t h e  SE-NHR 
seamounts  were a b s e n t  from t h e  predominant ly  s u b t r o p i c a l  ich thyo-  
fauna  on t h e  s o u t h e r n  seamounts (Ladd, Nerol and seamounts 8 t o  
11). These r e s u l t s  i n d i c a t e d  a s h a r p  demarca t ion  of t h e  ich thyo-  
fauna  c o i n c i d i n g  w i t h  t h e  1 8 0 t h  m e r i d i a n  ( I g u c h i ,  1973;  Japan  
Marine F i s h e r y  Resource Research  C e n t e r ,  1973;  J a p a n  F i s h e r i e s  
Agency, 1 9 7 4 ) .  Seamount s u r v e y  d a t a  c o l l e c t e d  by NMFS, p l u s  pub- 
l i s h e d  i n f o r m a t i o n  (Barsukov,  1973;  Barsukov and Fedorov,  1975;  
Katayama, 1975;  Chen, 1980: Nakaya e t  a l . ,  1980;  Kanayama, 1981;  
B o r e t s ,  1982: Dolganov, 1982;  P a r i n  and M i k h a i l i n ,  1982;  Nakabo 
e t  a l . ,  1983;  Yabe, 1983)  and a p e r s o n a l  communication (1.1. 
I k e h a r a ,  1976)  have p r o v i d e d  new r e c o r d s  of t h e  d i s t r i b u t i o n  of 
s p e c i e s  ( T a b l e  1 ) .  The few species r e p o r t e d  from Colahan and 
seamounts  10 and 11 r e f l e c t  t h e  small e f f o r t  expended t h e r e .  No 
d a t a  an C-H seamount a r e  a v a i l a b l e .  

2See f o o t n o t e  1 
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TABLE 1. DISTRIBUTION OF FISH SPECIES BY SEAMOUNT 

Spcies Family Ks I% CS HS SS Ls S9 S8 

Kyctophidae 
Berycidae 
Berycidae 
Trachichthyidae 
Diretmidae 
Zeidae 
Centrolohidae 
Apogonidae 
Scorpaenidae 
Moridae 
MaCrOKhamphOSidae 
Naneidae 
Antigoniidae 
Smrpenidae 
Moridae 
Laphiidae 
Scombridae 
Enthidae 
Moridae 
Ihwlichthyidae 
Squalidae 
kthylagidae 
Gonostwtidae 
Gonostmtidae 
Astronesthidae 
Chauliodontidae 
Chlorophthalmidae 
Macrouridae 
Trachiperidae 
Ogcocefialidae 
Chaunacidae 
Enthidae 
Pleuronectidae 
Platycehalidae 
Callionymidae 
Peristediidae 
Trichiuridae 
Trichiuridae 
Serranidae 
Chimeridae 
Scorpaenidae 
Scorpaenidae 
Scorpaenidae 
Serranidae 
Moridae 
Moridae 
Ereuniidae 
Fentacerotidae 
Ser ranidae 
Ser rsnidae 
BBnbropsidae 
Congridae 
Lutjanidae 
Antigoniidae 
harelichthyidae 
Mugilcididae 

___ 
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X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

x x x  
x x x  
X X 

x x x  

X 
X 

x x x  
X 

X X 
X 
X 
x x x  

X 
X X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X 
X 
X 
X 
X X 
X 
X 
X 

X 

X 

X 

X 
X X 
X X 
X 

X 
X 
X 
X 
X 



TABLE 1. DISTRIBUTION OF FISH SPECIES BY SEAMOUNT (continued) 

Species Family Ks m cs Hs ss Ls ts s9 58 

Squlidae 
Squalidae 
Sternoptychidae 
Lut janidae 
Astronesthidae 
Bothidae 
Genmlidae 
Gonostaratidae 
Hoplichthyidae 
Moridae 
Myctophidae 
Myctophidae 
miloididae 
Serranidae 
SyMphobranchidae 
Argentinidae 
Dasyatidae 
Squalidae 
Trachichthyidae 
Squalidae 
Soor paenidae 
Trichiur idae 
Moridae 
Zeidae 
Trachichthyidae 
Carcharhinidae 
Hewnchidae 
Chlorophthalmidae 
Triacanthidae 
Bramidae 
Alopiidae 
Anoplopmtidae 
Squalidae 
Carangidae 
Centrolophidae 
Priacanthidae 
Antigoniidae 
Moridae 
Squalidae 
Genwlidae 
Fentacerotidae 
Folymixiidae 
Fistulariidae 
Veliferidae 
Carangidae 
Carangidae 
Carangidae 
Mullidae 
Mullidae 
m t i d a e  
Carapidae 
olaetodontidae 
olaetodontidae 
Ostraciontidae 
Canthigasteridae 
Balistidae 

X 
X 

X 
X 

X 

x x  

x x  

x x  

x x  
x x  

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

x x  
X 

x x  
X 
X 
X 

x x  
X 

X 
X 

x x x  X 
X 

x x  
x x x  

x x  
X 

X 
X 
X 
X 
x x x  
X X 
X X 

X 
X 

X 
X X 
X X 
X 

X 
X 
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TABLE 1. DISTRIBUTION OF FISH SPECIES BY SEAMOUNT ( c o n t i n u e d )  

x x x  Lutjanidae 
Carangidae X 
Acanthuridae X 
Priacanthidae X 
Ser ranidae X 
Scorpenidae X 
Cheilodactylidae X 
Congr idae X 
Congr idae X 

Muraenidae x x  
Muraenidae 
Serranidae x x x x x  
Carangidae x x x  
Muraenidae X 
Congr idae X 
Carangidae X 

E L e l i s . L z i & i ~  , Lutjanidae x x x x  -- 
mpQthQ=berndti X 

-+?= ISeLidadumerlll 

Lutjanidae x x  
L u t  janidae x x x  
Lut janidae X X E-- Scorpenidae x x x  

Snboeroides- Tetraodontidae X 
Bodlanus- Labridae X 

Note: KS = Koko Seamount; Ms = Milwaukee Seamount Group; CS = Colahan Seamount; HS = Hancock 
Seamounts; SS = Seamounts 10  and 11; LS = Ladd Seamount; NS = Nero Seamounts; S9 = 
Seamount 9 ;  58 = Seamount 8 

Most f i s h e s  o c c u r r i n g  on t h e  summit  of n o r t h e r n  seamounts  
are deep-water ,  b e n t h i c - d e m e r s a l  forms. The predominance of 
t h e s e  t y p e s  is h a r d l y  s u r p r i s i n g  s i n c e  t h e  c o l l e c t i o n s  were 
d e r i v e d  a l m o s t  s o l e l y  from bot tom trawls.  Some mesopelag ic  t y p e s  
were a l s o  c o l l e c t e d ,  a l t h o u g h  it is  u n c e r t a i n  whether  t h e s e  spe-  
c ies  were c o l l e c t e d  i n  t h e  water column above t h e  seamount o r  
r e p r e s e n t  m e s o p e l a g i c  s p e c i e s  which e x h i b i t  more demersa l  af f i n -  
i t i es .  Most f i s h e s  c o l l e c t e d  from t h e  n o r t h e r n  seamounts  were 
small and of no commercial  v a l u e .  Of t h e  80 f i s h  s p e c i e s  found 
o n l y  among t h e  n o r t h e r n  seamounts ,  more t h a n  50 p e r c e n t  a r e  known 
t o  occur  e l s e w h e r e  w i t h i n  t h e  Hawaiian a r c h i p e l a g o .  T a b l e  1 a l s o  
shows t h a t  9 of t.he 90 s p e c i e s  found a t  t h e  n o r t h e r n  seamounts  
are  d i s t r i b u t e d  beyond t h e  1 8 0 t h  m e r i d i a n .  Most of t h e  t r a n s i -  
t i o n a l  species o c c u r r e d  a t  Ladd and Nero Seamounts.  Two of them, 
H y p e r o m  e j a p o n i c a  and p e l a g i c  armorhead,  have  d i s t r i b u t i o n s  
c e n t e r e d  i n  t h e  n o r t h e r n  seamounts .  Only one specimen of B. 

s o u t h e r n  seamounts .  The remain ing  seven  t r a n s i t i o n a l  s p e c i e s  are  
known from e l s e w h e r e  i n  t h e  Hawaiian a r c h i p e l a g o .  

Apart from t h e  t r a n s i t i o n a l  s p e c i e s ,  s u b t r o p i c a l  r e e f  f i s h e s  
and members of t h e  commerc ia l ly  i m p o r t a n t  snapper-grouper  complex 

and two of p e l a g i c  armorhead were t a k e n  w i t h i n  t h e  
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c h a r a c t e r i z e  t h e  i c h t h y o f a u n a  of t h e  s o u t h e r n  seamounts.  Sea- 
mounts 1 0  and  11 may be e x c e p t i o n s .  Although t h e s e  new r e s u l t s  
c o n f i r m  a d i s t i n c t  i c h t h y o f a u n a l  change near  t h e  1 8 0 t h  m e r i d i a n ,  
t h e  i c h t h y o f a u n a  of Ladd and Nero (and probably  seamounts  10 and 
11) may b e  of a more t r a n s i t i o n a l  n a t u r e  t h a n  o r i g i n a l l y  thought .  
S i n c e  most of t h e  f i s h e s  i n h a b i t i n g  t h e  n o r t h e r n  seamounts  occur  
e l s e w h e r e  i n  t h e  deeper  waters of t h e  Hawaiian A r c h i p e l a g o ,  t h e  
s h a l l o w e r  s u m m i t s  and warmer temperatures c h a r a c t e r i s t i c  of 
s o u t h e r n  seamounts  a p p a r e n t l y  o f f e r  an u n s u i t a b l e  h a b i t a t  f o r  
t h e s e  s p e c i e s .  

LIFE HISTORY OF TARGET SPECIES 

Pelagic armorhead 

p e l a g i c  armorhead came from resul ts  of S o v i e t  i c h t h y o p l a n k t o n  
s u r v e y s  over  t h e  SE-NHR seamounts  i n  1969 and 1976 ( B o r e t s ,  
1 9 7 9 ) .  These specimens ranged from 5 t o  20 mm l o n g  and o c c u r r e d  
more f r e q u e n t l y  s o u t h  of 33"N. The egg,  l a r v a l ,  and j u v e n i l e  
s t a g e s  i n h a b i t  t h e  s u r f a c e  l a y e r s  and t h e i r  d i s t r i b u t i o n  i s  sub- 
j ec t  t o  t h e  meander ings  of t h e  s u r f a c e  c u r r e n t s  ( B o r e t s ,  1 9 7 9 ) .  
The f i r s t  r e p o r t  of a j u v e n i l e  was a 35-mm specimen c o l l e c t e d  
o f f  Cape Horn, South  America and was i n i t i a l l y  g i v e n  t h e  name 

t h e n ,  j u v e n i l e s  have been c o l l e c t e d  o f f  N e w  Zealand (Smi th ,  
1 9 6 4 ) ,  f rom s o u t h  of t h e  A l e u t i a n  I s l a n d s  (Honma and Mizusawa, 
1969; R a n d a l l ,  1 9 8 0 ) ,  and o f f  Gough I s l a n d  i n  t h e  s o u t h e a s t  
A t l a n t i c  ( B o r e t s ,  1 9 8 0 ) .  

P e l a g i c  armorhead was f i r s t  d e s c r i b e d  i n  1844 from a 
530-mm a d u l t  specimen t a k e n  i n  deep  water o f f  Cape P o i n t ,  South  
A f r i c a  (Smi th ,  1 9 6 4 ) .  A d u l t s  a re  known e l s e w h e r e  i n  t h e  south-  
east  A t l a n t i c  from V a l d i v i a n  Seamount i n  t h e  W a l v i s  Ridge a r e a  
(Borets,  1 9 8 0 ) .  I n  t h e  P a c i f i c ,  a d u l t s  are  known from b o t h  
hemispheres .  B e s i d e s  t h e  l a r g e  p o p u l a t i o n  i n h a b i t i n g  t h e  SE-NHR 
seamounts, a d u l t s  a l s o  o c c u r  a t  M e l l i s h  Bank (Takahashi  and 
S a s a k i ,  1977)  and a t  Ladd Seamount and Kure  A t o l l  ( f rom a s i n g l e  
specimen c o l l e c t e d  a t  e a c h )  ( R a n d a l l ,  1 9 8 0 ) .  I n  J a p a n e s e  w a t e r s ,  
a d u l t s  o c c u r  around t h e  Boso P e n i n s u l a  (Abe, 1957)  and o f f  
H a c h i j o  I s l a n d  and t h e  Ogasawara I s l a n d s  (Abe, 1969;  Zama e t  a l . ,  
1 9 7 7 b ) .  A few a d u l t  specimens have a l s o  been c o l l e c t e d  i n  waters 
a l o n g  w e s t e r n  North America from B r i t i s h  Columbia (Welander e t  
a l . ,  1957;  Clemens and Wilby, 1961;  Hart, 19731,  Oregon (Wagner 
and Bond, 1 9 6 1 ) ,  and  C a l i f o r n i a  ( F o l l e t t  and Dempster,  1963;  
Smith,  1 9 6 5 ) .  A d u l t s  and j u v e n i l e s  a l so  i n h a b i t  waters s o u t h  of 
t h e  A l e u t i a n  I s l a n d s  and around t h e  Gulf of Alaska  i n  t h e  n o r t h -  
e a s t  P a c i f i c  (Welander e t  a l . ,  1957;  C h i k u n i ,  1 9 7 0 ) .  I n  t h e  
South  P a c i f i c ,  t h e  S o v i e t s  c o l l e c t e d  f i v e  a d u l t  specimens from 
one of t h e  seamounts  l o c a t e d  on t h e  S a l a  y Gomez Ridge i n  t h e  
v i c i n i t y  of Easter I s l a n d  ( B o r e t s ,  1 9 8 0 ) .  The J a p a n e s e  o b t a i n e d  
t h r e e  l a r g e  a d u l t s  o f f  t h e  e a s t  c o a s t  o f  Aus t r a l i a  a t  Derwent 
Hunter  Seamount. 

D i s t r i b u t i o n a l  i n f o r m a t i o n  on t h e  smallest r e p o r t e d  s i zes  of 

P e n t a  cero5 kner j ,  by S t e i n d a c h n e r  i n  1866 (Smith,  1 9 6 4 ) .  S i n c e  
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A p p a r e n t l y ,  p e l a g i c  armorhead i n  t h e  P a c i f i c  have an a n t i -  
t r o p i c a l  d i s t r i b u t i o n .  The l o w e s t  l a t i t u d i n a l  r e c o r d s  a r e  a t  
Kure A t o l l  ( l a t .  28"30.82'N, long .  178"20.86'W) i n  t h e  North 
P a c i f i c  ( R a n d a l l ,  1980)  and S a l a  y Gomez Ridge ( l a t .  2 4 " 5 7 ' S ,  
l o n g .  97'41'W) i n  t h e  South  P a c f i c  ( B o r e t s ,  1 9 8 0 ) .  A p r e l i m i n a r y  
e f f o r t  t o  l o c a t e  p e l a g i c  armorhead i n  t h e  Hawaiian i s l a n d s  ( l a t .  
20" t o  22"N) was u n s u c c e s s f u l  (Okamoto, 1 9 8 2 ) .  B o r e t s  (1980)  
r e c o g n i z e d  two d i s t r i b u t i o n a l  c e n t e r s  of r e p r o d u c t i v e  a d u l t s :  
t h e  SE-NHR seamounts  and W a l v i s  Ridge. As ide  from t h e s e  areas ,  
"good" f i s h i n g  grounds were r e p o r t e d  n e a r  H a c h i j o  I s l a n d  (Abe,  
1 9 6 9 ) .  A number of p e l a g i c  armorhead h a v e  a l s o  been caught  i n  
o c e a n i c  w a t e r s  of t h e  n o r t h e a s t e r n  P a c i f i c  by J a p a n e s e  whal ing  
s h i p s .  These f i s h  were t a k e n  by n i g h t  h a n d l i n i n g  a t  t h e  s u r f a c e  
under s h i p ' s  l i g h t s .  They have a l so  been found i n  t h e  s tomachs  
of se i  w h a l e s  c a p t u r e d  from t h i s  area ( C h i k u n i ,  1970;  S a s a k i ,  
1 9 7 4 ) .  The p r e s e n c e  of l a r g e  numbers of p e l a g i c  armorhead i n  s e i  
whale  s tomachs  i n f e r s  an e p i p e l a g i c  e x i s t e n c e  i n  t h e s e  w a t e r s  
s i n c e  t h e s e  whales  are known t o  p r e f e r e n t i a l l y  f e e d  on s u r f a c e -  
d w e l l i n g  f i s h  ( C h i k u n i ,  1 9 7 0 ) .  

from s u r f a c e  o r  n e a r s u r f a c e  waters d u r i n g  June-September 
(Welander e t  a l . ,  1957;  Honma and Mizusawa, 1969; C h i k u n i ,  1970;  
R a n d a l l ,  1 9 8 0 ) .  P e l a g i c  armorhead s c h o o l  i n  t h e  s u r f a c e  waters 
of t h e  n o r t h e a s t  P a c i f i c  d u r i n g  d a y l i g h t  and n o n d a y l i g h t  h o u r s .  
Among t h e  SE-NHR seamounts ,  p e l a g i c  armorhead a r e  commerc ia l ly  
t a k e n  from d e p t h s  of 200 t o  490 m (Takahashi  and Sasaki ,  1 9 7 7 ) .  
A g g r e g a t i o n s  of p e l a g i c  armorhead have been r e c o r d e d  on t h e  
s l o p e s  of seamounts a t  t h e  800- t o  900-m d e p t h  ( S a k i u r a ,  1 9 7 2 ;  
B o r e t s ,  1 9 8 0 ) .  Chikuni  (1970,  1971)  s u g g e s t e d  t h a t  t h e  h o r i z o n -  
t a l  and v e r t i c a l  d i s t r i b u t i o n  of p e l a g i c  armorhead i s  c o r r e l a t e d  
w i t h  a c e r t a i n  t e m p e r a t u r e  range .  He s u r m i s e d  t h a t  t h e  a b s e n c e  
of p e l a g i c  armorhead d u r i n g  n o r t h e a s t  P a c i f i c  w i n t e r s  i n d i c a t e d  a 
lower t o l e r a n c e  l i m i t  of 5"C, and t h a t  t h e i r  year-round occur-  
r e n c e  on t h e  SE-NHR seamounts  and d u r i n g  summer i n  t h e  n o r t h e a s t  
P a c i f i c  s u g g e s t e d  an  upper l i m i t  of 15" t o  20°C. Chikuni  sug- 
g e s t e d  a p r e f e r r e d  range  of 8 " t o  15°C and r e a s o n e d  t h a t  t h e i r  
a b s e n c e  on t h e  Emperor Seamounts n o r t h  of Koko ( d e p t h s  of 1 ,000  m 
o r  more) and  on Hawaiian Ridge seamounts  east  of t h e  1 8 0 t h  
m e r i d i a n  ( s h a l l o w  summits) was due t o  i n t o l e r a b l y  low and h i g h  
temperatures, r e s p e c t i v e l y .  

d i u r n a l l y  on t h e  seamounts .  The S o v i e t s  r e p o r t  t h a t  t h i s  i s  due 
t o  a v e r t i c a l  m i g r a t i o n  upwards from t h e  summit as d a y l i g h t  
a p p r o a c h e s  and a d e s c e n t  t o  t h e  s u m m i t  a t  dusk.  The f i s h  remain 
on t h e  s u m m i t  d u r i n g  d a r k n e s s  and i n  t h e  upper w a t e r  l a y e r s  (80- 
t o  100-m d e p t h )  d u r i n g  d a y l i g h t  ( S a k i u r a ,  1 9 7 2 ) .  B a r n e t t 3  
r e p o r t e d  a c o r r e l a t i o n  between poor n i g h t  c a t c h e s  and s h i p b o a r d  

P e l a g i c  armorhead i n  t h e  n o r t h e a s t  P a c i f i c  are  known o n l y  

As s t a t e d  e a r l i e r ,  t h e  c a t c h e s  of p e l a g i c  armorhead v a r y  

3See f o o t n o t e  1, s p e c i f i c a l l y  W.B. B a r n e t t ,  1981,  Southwes t  F ish-  
e r i e s  C e n t e r  A d m i n i s t r a t i v e  R e p o r t  H-81-9. 
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f i s h  f i n d e r s  showing c o n c e n t r a t i o n s  of f i s h  (presumed t o  be 
p e l a g i c  armorhead) a t  l e v e l s  e i t h e r  above or beyond t h e  summit. 
A v a r i a t i o n  of t h e  h y p o t h e s i s  r e p o r t e d  by Sakiura  was proposed by 
K i t a n i  and Iguch i  (1974) .  They agreed  t h a t  t h e  f i s h  r ise o f f  t h e  
s u m m i t  d u r i n g  d a y l i g h t ,  but  t hey  a l s o  ma in ta in  t h a t  t h e  f i s h  
descend past  t h e  summit  du r ing  t h e  n igh t .  Consequently,  it was 
f e l t  t h e s e  f i s h  pass through t h e  summit l e v e l  twice dur ing  t h e  
n i g h t :  once a f t e r  dusk and a g a i n  be fo re  dawn. Both S o v i e t  and 
Japanese i n v e s t i g a t o r s  sugges t  t h a t  t h e s e  v e r t i c a l  movements are 
r e l a t e d  t o  t h e  f o r a g i n g  a c t i v i t y  of p e l a g i c  armorhead. S o v i e t  
r e s u l t s  (Sakiura ,  1972) i n d i c a t e  t h a t  p e l a g i c  armorhead p re fe ren -  
t i a l l y  f e e d  du r ing  d a y l i g h t ,  e s p e c i a l l y  between 0800 and 1 0 0 0 ,  
and f e e d  l i t t l e  or not  a t  a l l  du r ing  t h e  n i g h t .  The f i n d i n g s  of 
K i t a n i  and Iguchi  (1974) are  c o n t r a r y  t o  S o v i e t  r e su l t s  s i n c e  
they  found a h ighe r  p r o p o r t i o n  of stomachs wi th  food between 
midnight  and dawn. However, f i e l d  o b s e r v a t i o n s  by U . S .  f o r e i g n  
o b s e r v e r s 4  i n d i c a t e  t h a t  f e e d i n g  takes  p l a c e  only  d u r i n g  day- 
l i g h t ,  p r i m a r i l y  i n  t h e  morning and l a t e  a f t e rnoon .  

The S o v i e t s  r e p o r t  t h a t  su r f ace -dwe l l ing  c r u s t a c e a n s  are 
impor tan t  p rey  items of p e l a g i c  armorhead (Sak iu ra ,  1972) .  A 
p o r t i o n  of t h e  d i e t  c o n s i s t s  of d e e p - s c a t t e r i n g  l a y e r  organisms 
( S a s a k i ,  1 9 7 4 ) .  Prey items a r e  p r i m a r i l y  amphipods, copepods, 
p t e ropods ,  euphaus i id s ,  s e r g e s t i d s ,  macrura, t u n i c a t e s ,  and 
myctophids.  Bore t s  (1979) r e p o r t e d  t h a t  j u v e n i l e s  f e e d  on 
smaller plankters ,  p a r t i c u l a r l y  copepods, whereas a d u l t s  prey 
c h i e f l y  on t u n i c a t e s ,  euphaus i id s ,  and mesopelagic  f i s h e s .  
Stomach c o n t e n t s  examined du r ing  a Japanese  survey cruise  
c o n s i s t e d  of copepods, k r i l l ,  mysids,  myctophids,  and o t h e r  
mesopelag ic  f i s h e s  (Japan F i s h e r i e s  Agency, 1974) .  Chen (1980) 
found two species of r ed  deepsea shr imp t o  be t h e  p r i n c i p a l  prey 
of p e l a g i c  armorhead taken  a t  Kammu. The U . S .  f o r e i g n  obse rve r s5  
i d e n t i f i e d  amphipods, copepods,  euphaus i id s ,  sa lps ,  shr imps,  
myctophids ,  and o t h e r  small f i s h e s  as p r i n c i p a l  prey items. 

The spawning season  of p e l a g i c  armorhead a t  t h e  SE-NHR 
seamounts has  been de termined  from s e v e r a l  sou rces  ( Japan  Fish-  
e r i e s  Agency, 1974; S a s a k i ,  1974; B i l i m  e t  a l . ,  1978; Bore t s ,  
1979) t o  ex tend  from December t o  March. Spawning peaks dur ing  
January-February.  The p ropor t ion  of s p e n t  i n d i v i d u a l s  i n c r e a s e s  
from February  t o  March a l though some o v a r i e s  were found i n  a 
pre-spawning c o n d i t i o n  i n  March (Sasak i ,  1974) .  The U . S .  f o r e i g n  
obse rve r s6  found most females  i n  an e a r l y  deve loping  s t a g e  du r ing  
April-June whereas Chen (1980) found wel l -developed o v a r i e s  i n  

4See f o o t n o t e  1, s p e c i f i c a l l y  T.K. Kazama, 1978,  Southwest Fish-  
e r i e s  Center A d m i n i s t r a t i v e  Report  15H, 1978 and W.B. B a r n e t t ,  
1982, Southwest F i s h e r i e s  Center  Admin i s t r a t ive  Report  H-82-21. 

5 ~ e e  f o o t n o t e  1 
6See f o o t n o t e  1, s p e c i f i c a l l y  T.K. Kazama, 1978, Southwest Fish-  
e r i e s  Center  A d m i n i s t r a t i v e  Report  15H, 1978 and W.B. B a r n e t t ,  
1982, Southwest F i s h e r i e s  Center  Admin i s t r a t ive  Report  H-82-12. 
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May. S o v i e t  i n v e s t i g a t o r s  found o v a r i e s  i n  an e a r l y  develop-  
m e n t a l  s t a g e  i n  summer and f a l l :  modera te  development began i n  
September ( S a k i u r a ,  1 9 7 2 ) .  Pre-spawning c o n d i t i o n s  were p r e s e n t  
among some f e m a l e s  i n  mid-November ( B i l i m  e t  a l . ,  1 9 7 8 ) .  N o  e g g s  
were c o l l e c t e d  i n  p l a n k t o n  tows over  t h e  seamounts d u r i n g  s p r i n g ;  
however,  l a r g e  numbers of j u v e n i l e s  were r e p o r t e d  i n  March-April 
( S a k i u r a ,  1972: S a s a k i ,  1 9 7 4 ) .  

from t h r e e  SE-NHR seamounts  ranged  from 99,000 t o  1 1 0 , 0 0 0  e g g s  
( B o r e t s ,  1 9 7 9 ) .  S t u d i e s  by B i l i m  e t  a l .  (1978)  i n d i c a t e  t h a t  
d u r i n g  spawning, e g g s  are  r e l e a s e d  i n  f o u r  t o  s i x  b a t c h e s .  
Chikuni  (1970)  r e p o r t e d  t h a t  6-year -o ld  f i s h  a r e  s e x u a l l y  mature  
and s u g g e s t e d  t h a t  f i r s t  m a t u r i t y  o c c u r s  a t  an  e a r l i e r  age .  Age 
estimates of 3 y e a r s  f o r  22-cm f o r k  l e n g t h  (FL) and 6 y e a r s  f o r  
32-cm FL f i s h  were d e t e r m i n e d  by a n n u l a r  r i n g  c o u n t s  on scales.  
Chikuni  e s t i m a t e d  t h e  a g e  groups  of p e l a g i c  armorhead t a k e n  i n  
t h e  t r a w l  f i s h e r y  (mean FL of 30.0 cm) a r e  5 t o  7 y e a r s  o l d .  
R e s u l t s  of s p e c t r o p h o t o m e t r i c  a n a l y s i s  on scales by V a s i l ' k o v  and 
Borets (1978)  and i n f o r m a t i o n  r e p o r t e d  by B o r e t s  (1979)  i n d i c a t e  
a g e s  of 6 t o  8 y e a r s  f o r  26- t o  30-cm f i s h .  

A growth of 7.5 cm i n  3 y e a r s  ( f rom an  i n i t i a l  l e n g t h  of 
25.4 c m )  was r e p o r t e d  by Har t  (1973)  f o r  a p e l a g i c  armorhead h e l d  
i n  c a p t i v i t y  a t  Vancouver Aquarium, B r i t i s h  Columbia. However, 
y e a r l y  increment  growth d a t a  i n d i c a t e  t h a t  a growth of 7.5 c m  i n  
t h e  w i l d  ( f r o m  a s imilar  i n i t i a l  l e n g t h )  r e q u i r e s  more t h a n  4 
y e a r s  ( B o r e t s ,  1 9 7 9 ) .  B o r e t s  showed a 7.5 t o  7.7 cm growth from 
age  0 t o  1 and growth between s u b s e q u e n t  y e a r  classes d e c r e a s i n g  
t o  1 . 0  t o  1 . 4  c m  from age  9 t o  a g e  1 0 .  A t  p r e s e n t ,  NMFS is con- 
d u c t i n g  an o t o l i t h  a n a l y s i s  t o  d e t e r m i n e  a g e  and growth. 

A p e r p l e x i n g  a s p e c t  of p e l a g i c  armorhead b i o l o g y  i s  t h e  
p r e s e n c e  of m o r p h o l o g i c a l  v a r i a n t s  among a d u l t s  on t h e  SE-NHR 
seamounts  ( F i g u r e  2 ) .  A number of r e p o r t s  ( J a p a n  F i s h e r i e s  
Agency, 1974,  S a s a k i ,  1974;  Takahashi  and S a s a k i ,  1977;  Chen, 
1980)  h a v e  commented on t h i s  v a r i a t i o n  and r e c o g n i z e d  two o r  

r e s e a r c h  cruises  and on f o r e i g n  v e s s e l s  i n d i c a t e  t h r e e  t y p e s  of 
p e l a g i c  armorhead based  on body d e p t h  and c o l o r .  The " l e a n "  t y p e  
i s  more e l o n g a t e  and i s  brown t o  brownish-gray. The ' ' f a t "  t y p e  
h a s  a r e l a t i v e l y  g r e a t e r  body d e p t h ,  somewhat "square-shaped ,  'I 

w i t h  a b l u i s h  d o r s a l  r e g i o n  and a w h i t e  v e n t r a l  r e g i o n .  An 
" i n t e r m e d i a t e "  t y p e  h a s  a body d e p t h  in-between t h e  o t h e r  t y p e s  
and a l e a n  t y p e  c o l o r a t i o n .  I t  h a s  a l s o  been n o t e d  by NMFS 
r e s e a r c h e r s  and Takahashi  and S a s a k i  (1977) t h a t  c e r t a i n  l e a n  
t y p e s  c a p t u r e d  a t  Hancock appear  r a t h e r  e m a c i a t e d ,  w i t h  s k i n  t h a t  
i s  e a s i l y  r u p t u r e d .  Gonads a r e  p o o r l y  deve loped  i n  t h e s e  f i s h  
and  t h e  v i s c e r a  d i s c o l o r e d .  A l l  of t h e s e  a p p a r e n t  a b n o r m a l i t i e s  
i n d i c a t e  an u n h e a l t h y  c o n d i t i o n .  These f i s h  a l s o  l a c k  f a t  
d e p o s i t s  i n  t h e  v i s c e r a l  c a v i t y  and o t h e r  l e a n  f i s h  had l i m i t e d  
amounts.  F a t  t y p e s  and i n t e r m e d i a t e  t y p e s  t o  a l esser  d e g r e e  
have  l a r g e  f a t  d e p o s i t s  i n  t h e  v i s c e r a l  c a v i t y .  

F e c u n d i t y  estimates f o r  30-cm f e m a l e s  of p e l a g i c  armorhead 

t h r e e  t y p e s .  O b s e r v a t i o n s  by NMFS p e r s o n n e l  on Townsend Gromw,ll e 
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A l l  t h r e e  t y p e s  of p e l a g i c  armorhead a r e  found w i t h i n  t h e  
SE-NHR seamounts  a l t h o u g h  l e a n  and i n t e r m e d i a t e  t y p e s  predominate  
i n  t h e  c a t c h e s .  The f a t  t y p e s  a r e  r e l a t i v e l y  rare  i n  t h e  t r a w l  
c a t c h e s  on t h e  seamounts.  However, o n l y  t h e  € a t  t y p e s  have been 
found i n  t h e  n o r t h e a s t  P a c i f i c .  The d i s t r i b u t i o n  and c o l o r a t i o n  
of f a t  t y p e s  s u g g e s t .  a p r i m a r i l y  e p i p e l a g i c  e x i s t e n c e .  

a p p a r e n t l y  a b s e n t  i n  t h e  j u v e n i l e s .  Photographs  of j u v e n i l e s  
a p p e a r i n g  i n  Smith (1964)  and Honma and Mizusawa (1969)  show them 
t o  be r e l a t i v e l y  deep  bodied  w i t h  a m o t t l e d  c o l o r a t i o n ,  p r i m a r i l y  

show s imilar  c o l o r a t i o n  d u r i n g  t h e  e p i p e l a g i c  phase.  T h i s  c o l o r -  
a t i o n  e v e n t u a l l y  d i s a p p e a r s  when j u v e n i l e s  s h i f t  t o  a deeper  
d e m e r s a l  e x i s t e n c e  (Zama e t  a l , ,  1 9 7 7 a ) .  

The v a r i a b i l i t y  i n  body t y p e  of a d u l t  p e l a g i c  armorhead i s  

i n  t h e  d o r s a l  r e g i o n .  J u v e n i l e s  of a c o n g e n e r i c ,  2. j a D o n i  cus I 

To b e t t e r  d e f i n e  t h e  n a t u r e  and s i g n i f i c a n c e  of t h e  v a r i a -  
t i o n s  between t y p e s ,  a p r e l i m i n a r y  morphometr ic  and meris t ic  
s t u d y  was begun a t  NMFS. A breakdown of t h e  sample s i z e  accord-  
i n g  to seamount,  sex ,  and t y p e  a p p e a r s  i n  T a b l e  2 .  The morpho- 
m e t r i c ~  and meristics of specimens by seamount,  s e x ,  and t y p e  a r e  
shown i n  T a b l e  3 .  The means were a n a l y z e d  w i t h i n  e a c h  of t h e  
t h r e e  s o u r c e s  ( p l u s  t h e i r  f o u r  p o s s i b l e  combina t ions)  u s i n g  a 
three-way u n i v a r i a t e  ANOVA ( S t a t i s t i c a l  A n a l y s i s  System, 1979)  
( T a b l e  4 ) .  

Highly  s i g n i f i c a n t  d i f f e r e n c e s  w i t h i n  s e x  and t y p e  o c c u r  
among a l l  morphometr ic  v a r i a b l e s  measured. However, t h e r e  i s  
a l s o  a s i g n i f i c a n t  sex- type  i n t e r a c t i o n  which p r o b a b l y  i n f l u e n c e d  
t h e  r e su l t s  w i t h i n  each  of t h e  two p r e v i o u s  s o u r c e s .  The sample 
s izes  shown i n  T a b l e  2 i n d i c a t e  t h a t  t h e  l e a n  sample was domi- 
n a t e d  by males, whereas  i n  t h e  i n t e r m e d i a t e  sample,  f e m a l e s  
predominated.  Sex-type d i f f e r e n c e s  i n  body l e n g t h  may a l s o  have 
i n f l u e n c e d  t h e  resu l t s .  Maximum body d e p t h  is p l o t t e d  a g a i n s t  
s t a n d a r d  l e n g t h  by sex i n  F i g u r e  1 3  and by body t y p e  i n  F i g u r e  
14. Aside  from t h e  sex and t y p e  v a r i a t i o n  i n  body d e p t h ,  t h e s e  
p l o t s  a l s o  i n d i c a t e  t h a t  t h e  males and l e a n  t y p e s  were smaller 
compared w i t h  f e m a l e s  and i n t e r m e d i a t e  t y p e s .  Whether t h e s e  
t e n d e n c i e s  w i t h i n  t h e  sample a c c u r a t e l y  r e f l e c t  t h e  seamount 
p o p u l a t i o n  of p e l a g i c  armorhead is unknown. I n  l i g h t  of p r o b a b l e  
i n t e r a c t i v e  e f f ec t s  and possible sample b i a s ,  t h e  r e s u l t s  f o r  s e x  
and t y p e  a r e  i n c o n c l u s i v e .  R e s u l t s  of t h e  seamount-sex and 
seamount-type compar isons  i n d i c a t e  t h a t  each  p a r t i c u l a r  s e x  and 
t y p e  a l o n e  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  morphometr ica l ly  
between seamounts.  However, t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s ,  
e s p e c i a l l y  i n  w e i g h t ,  between p e l a g i c  armorhead of d i f f e r e n t  
seamounts.  B o r e t s  (1979)  p r e s e n t e d  r e su l t s  of  a morphometr ic  
s t u d y  i n d i c a t i n g  no s i g n i f i c a n t  d i f f e r e n c e s  among samples of 
p e l a g i c  armorhead t a k e n  a t  f o u r  seamounts  w i t h i n  t h e  SE-NHR a r e a .  
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TABLE 2. SAMPLES OF PELAGIC ARMORHEAD USED I N  MORPHOMETRIC 
AND MERISTIC STUDIES 

A l l  Three  
Specimen S E  Hancock NW Hancock C-H Seamounts 

Combined 

Leans 
Female 
Male 

T o t a l  

I n t e r m e d i a t e s  
Females 
Male 

T o t a l  

F a t s  
Females 
Male 

T o t a l  

T o t a l  by Sex 
Female 
Male 

11 
28 
39 

32 
26 
58 

7 
1 3  
20  

50 
67 

19 24 54 
27 32 87 
46 56 1 4  1 

44  31 107 
7 1 0  43 

51  4 1  150 

2 0 9 
6 0 19 
8 0 28 

65 55 17 0 
40 42 1 4  9 

TOTAL 117 105 97 319 

The meris t ic  r e s u l t s  shown i n  T a b l e  4 do n o t  s e p a r a t e  t h e  
t h r e e  body t y p e s .  B o r e t s  (1979)  p r e s e n t e d  s imilar  mer is t ic  
r e s u l t s  f o r  f o u r  seamounts a l t h o u g h  no comparisons were made f o r  
sex, t y p e ,  and t h e i r  p o s s i b l e  combina t ions .  These m e r i s t i c  
r e s u l t s  are  of i n t e r e s t  because  of s p e c u l a t i o n  on whether  t h e  
t y p e s  r e p r e s e n t  g e n e t i c a l l y  d i s t i n c t  s p e c i e s  o r  s u b s p e c i e s .  To 
b e t t e r  a d d r e s s  t h i s  q u e s t i o n ,  t i s s u e  samples  from t h e s e  t y p e s  
were c o l l e c t e d  f o r  e l e c t r o p h o r e t i c  a n a l y s i s ;  r e s u l t s  a r e  n o t  y e t  
a v a i l a b l e .  An e a r l i e r  e l e c t r o p h o r e t i c  s t u d y  on 10 p r o t e i n  sys- 
tems from samples  c o l l e c t e d  a t  f o u r  SE-NHR seamounts  d e t e c t e d  no 
g e n e t i c  d i f f e r e n c e s  i n  f i s h  ( B o r e t s ,  1 9 7 9 ) .  

l i t t l e  unders tood .  B o r e t s  (1980)  r e p o r t e d  t h a t  t h e  young are  
p e l a g i c  u n t i l  a c e r t a i n  s i z e  and l a t e r  s h i f t  t o  a demersal habi -  
t a t ,  e s p e c i a l l y  over  t h e  seamounts.  T h i s  s h i f t  o c c u r s  around a g e  
7 ,  which c o r r e s p o n d s  t o  t h e  s i z e s  c o n s t i t u t i n g  t h e  b u l k  of 
p e l a g i c  armorhead t a k e n  i n  t h e  t r a w l  f i s h e r y .  B o r e t s ,  however , 
m a k e s  no spec i f ic  mention of polymorphic  v a r i a t i o n  i n  r e l a t i o n  t o  
t h e  h a b i t a t  change. 

The e c o l o g i c a l  s i g n i f i c a n c e  of t h e  d i f f e r e n t  body t y p e s  i s  
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TABLE 4. RESULTS OF ANOVA ON MORPHOMETRIC AND MERISTIC DATA 
FROM PELAGIC ARMORHEAD 

Seamount Sex Seamount 
Characteristic Seamount Sex ' b ~  Sex x q p x q p  

Degrees of Freedom 

Morphometric 

Standard 
Weight (g) 

Length (mn) 
vork 

Greatest orbit 
Length (""! 
Length (m) 

Length (n) 

Length (m) 

Length (m) 

Length (m) 

Length (m) 
mximm Body 
Depth (mn) 

Least Interorbital 

Snout 

Head 

Predorsal 

Predorsal to Preplvic 

Neristi c 
Lateral Line Scales in 
Standard Length 

Upper Gill Rakers 
on First Arch 

Lower Gill Rakers 
on First Arch 

Spines 

Spines 

b Y  s 
Ana1 Soft 
b Y  S 

Pectoral 
b Y  6 

Precaudal 

caudal 

Total 

! & K S l  

Anal 

! h K S d l  Soft 

Vertebrata 

Vertebrata 

Vertebrata 

2 

** 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

NS 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

NS 

Ns 

Ns 

Ns 

Ns 

1 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 

Ns 

NS 

* 

Ns 

Ns 

Ns 

NS 

Ns 

Ns 

NS 

w 

2 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

2 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

2 

*** 
** 
** 

*** 

Ns 

** 
*** 
*** 
*** 

NS 

NS 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

Ns 

3 

Ns 

Ns 

NS 

* 

Ns 

Ns 

Ns 

Ns 

Ns 

NS 

NS 

Ns 

NS 

Ns 

Ns 

NS 

Ns 

NS 

NS 

Ns 

NS 

Seamount 
x Sex x ?'* 

3 

* 
* 

* 

Ns 
* 

Ns 

* 

Ns 

NS 

MS 

NS 

Ns 

Ns 

Ns 

Ns 

NS 

Ns 

NS 

MS 

NS 

NS 

Note: = P 0.05; * = 0.01 < P 5 0.05; ** = 0.001 ' P 5 0.01; *** = P : 0.001 
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Figure  1 3 .  R e l a t i o n s h i p  between maximum body depth  and s t anda rd  
l e n g t h ,  by sex, f o r  p e l a g i c  armorhead 

STANDARD LENGTH (mm) 

Figure  1 4 .  R e l a t i o n s h i p  between maximum body depth  and s t anda rd  
l e n g t h ,  by body type ,  f o r  p e l a g i c  armorhead 
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The a n n u a l  mean FL of p e l a g i c  armorhead pooled  f o r  a l l  sea- 
mounts i s  a v a i l a b l e  from 1969 t o  1976 (Takahashi  and S a s a k i ,  
1977)  and f o r  1977-79 and 1981 ( S a s a k i ,  u n p u b l i s h e d  d a t a )  ( T a b l e  
5 ) .  For 1972,  t h e  mean FL was a p p a r e n t l y  smaller t h a n  e a r l i e r  
and s u c c e e d i n g  y e a r s .  Perhaps  c o i n c i d e n t a l l y ,  t h e  CPUE f o r  1972 
was t h e  h i g h e s t  r e c o r d e d  f o r  t h r e e  of t h e  seamounts ,  and t h e  CPUE 
was h i g h e r  a t  t h e  remainder  ( F i g u r e  6 ) .  Length d a t a  from t h e  
J a p a n e s e  trawl f i s h e r y  a t  Hancock d u r i n g  1971-74 and 1976 a r e  
g i v e n  i n  T a b l e  6 ,  and NMFS d a t a  f o r  1978-82 a re  p l o t t e d  i n  F i g u r e  
1 5 .  Data from a l l  seamounts  combined and t h o s e  from Hancock show 
a tendency  toward s l i g h t l y  h i g h e r  mean FL i n  t h e  l a t e r  y e a r s  of 
t h e  f i s h e r y  compared w i t h  t h e  e a r l i e r  y e a r s .  The FL r a n g e s  a t  
a l l  seamounts combined and f o r  t h o s e  a t  Hancock i n d i c a t e  t h e  
trawl f i s h e r y  i s  h a r v e s t i n g  a v e r y  narrow l e n g t h  range.  Appar- 
e n t l y  t h e  smaller and l a r g e r  p e l a g i c  armorhead a r e  r e l a t i v e l y  
ra re  i n h a b i t a n t s  of t h e  seamounts  since t h e  t rawls  a re  c a p a b l e  of 
r e t a i n i n g  much smaller f i s h .  The l a r g e s t  known specimens from 
t h e  seamounts a r e a  are  a 495-mm t o t a l  l e n g t h  ( T L )  f e m a l e  and a 
498-mm TL male ( R a n d a l l ,  1 9 8 0 ) .  The l a r g e s t  r e c o r d e d  p e l a g i c  
armorhead i s  a 555-mm TL specimen from Cape P o i n t ,  South  A f r i c a  
(Smi th ,  1 9 6 4 ) .  

Hancock by NMFS d u r i n g  1978-82. Females have a s l i g h t . l y  l a r g e r  
mean FL t h a n  males. T a b l e  7 g i v e s  t h e  r e su l t s  of a two-way 
u n i v a r i a t e  ANOVA which i n d i c a t e d  a h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  mean FL between t h e  s e x e s  and t h a t  t h e  p a t t e r n  of t h i s  d i f -  
f e r e n c e  i s  a l s o  h i g h l y  s i g n i f i c a n t  i n  each  y e a r .  Pooled  NMFS and 
J a p a n  F i s h e r i e s  Agency (1974)  s e x  r a t i o  d a t a  f o r  Hancock i n d i c a t e  
no d e p a r t u r e  f rom a 1:l r a t i o .  

A p a r a s i t i c  copepod, Pennella hawalle n s i s ,  on p e l a g i c  armor- 
head h a s  been r e p o r t e d  by B o r e t s  ( 1 9 7 9 ) .  T h i s  e c t o p a r a s i t e  i s  
commonly found a t t a c h e d  t o  t h e  m u s c u l a t u r e  of t h e  d o r s a l  r e g i o n .  
The i n f e s t a t i o n  r a t e  of t h i s  p a r a s i t e  was 44  p e r c e n t  a t  Koko and 
55 percent a t  M i l w a u k e e .  The Japan  F i s h e r i e s  Agency ( 1 9 7 4 )  
r e p o r t e d  t h e  f r e q u e n t  o c c u r r e n c e  of s m a l l  u n i d e n t i f i e d  e c t o p a r a -  
s i tes on p e l a g i c  armorhead t a k e n  a t  S E  Hancock. Numerous small ,  
u n i d e n t i f i e d  p a r a s i t e s  were found i n  t h i s  s t u d y  on t h e  g i l l  
f i l a m e n t s  of v i r t u a l l y  a l l  p e l a g i c  armorhead. I n t e r m u s c u l a r  
paras i tes  were ra re .  

Annua l  mean FL by s e x  was d e r i v e d  from d a t a  c o l l e c t e d  a t  

. .  
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TABLZ 5 .  COMSZNED YORK LENGTH DATA OF P E L A G I C  
ARMORHEAD T'AXEN BY J A P A N E S E  TRAWLERS 
AT S YAMOU NTS 

Mean Range 
Year Sample Size (cm) (cm) 

3,138 
20,724 
13. ,736 
8,517 
5,5ci) 
2,412 
2 , 5 6 4  

29.2 
29.2 
28.9 
27.4 
29 .0 
28.8 
28.9 
29.5 
31.3 
30.9 
32.1 

24-36 
26-34 
24-40 
20-34 
25-35 
21-37 
23-35 
15-35 
23-44 
21-39 
27-40 

TABLE 6 .  FORK LENGTH DATA OF P E L A G I C  ARMOR- 
HEAD TAKEN AT HANCOCK SEAMOUNTS BY 
J A P A N E S E  TRAWLERS 

Mean Range 
Year Sample Size (cm) (cm) 

1971 
1972 
1973 
1974 
1976 

1,199 
599 
200 
900 
93 

28.8 25-34 
27.8 26-34 
28.7 27-33 
28.5 24-33 
28.8 27-31 
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Figure 15. Yearly frequency distribution of pelagic armorhead at 
Hancock Seamounts from data collected by the South- 
west Fisheries Center Honolulu Laboratory, National 
Marine Fisheries Service. Values above bars repre- 
sent the number of measurements within the interval. 
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TABLE 7 .  ANOVA ON LENGTH DATA, BY SEX, FOR PELAGIC ARMORHEAD 
TAKEN AT HANCOCK SEAMOUNTS BY JAPANESE TRAWLERS 

N w k r  filean Fork Mean Fork A " A  

%des ivbies (a) Females (on) Source d.f. PR -, F 
- _ - ~  Year Of' r m g t h  of Of ~ e n g t h  ef 

*** 
*** 69'73 222 29.1 325 29.7 Sex 1 

1979 461 29.0 577 29.7 Year 4 
1989 2,302 29.7 I , 759 30.5 Sex and 4 NS 
3.981 629 29.7 8x7 30.7 Year 
1982 57 a 29.9 7 90 30.7 

XAe: NS = P > 0.05; *** P 5 0.001 

Alfonsin 

A l f o n s i n  a r e  p r i m a r i l y  d i s t r i b u t e d  w i t h i n  two a r e a s  of t h e  
P a c i f i c  n o r t h e r c  hemisphere.  Within t h e  c e n t r a l  North P a c i f i c ,  
s l r o n s i n  a r e  follnd from Koko t o  Hancock w i t h i n  t h e  Emperor- 
Hawaiian Ridge Area.  I n  t h e  w e s t e r n  P a c i f i c ,  an a l f o n s i n  f i s h e r y  
h a s  e x i s t e d  f o r  many yei i rs  i n  Sagami Bay, Japan. T h e i r  d i s t r j -  
b u t i o n  a l s o  e x t e n d s  s o u t h  of Honshu, Japan t o  I z u ,  Kinansho,  and 
f u r t h e r  s o u t h  t o  Komabashi Seamount n e a r  Pa lau  ( C h i k u n i ,  1971 ;  
S a s a k i ,  1 9 7 8 ) .  I n  t h e  c e n t r a l  North P a c i f i c  a l f o n s i n  a r e  o n l y  
found on seamounts ,  whereas  i n  t h e  w e s t e r n  P a c i f i c  t h e y  a r e  a l s o  
foiind 01: c o n t i n e n t a l  s h e l f  a r e a s .  I n f o r m a t i o n  on t h e  worldwide 
d i s t r i b u t i o n  of a l f o n s i n  i s  g iven  i n  B u s a k l i n  ( 1 9 8 2 ) .  

A l f o n s i n  a p p a r e n t l y  have a p e l a g i c  e a r l y  l i f e  h i s t o r y ;  t h e y  
s u b s e q u e n t l y  adopt  a demersa l  h a b i t  by age  one. I n  t h e  western 
P a c i f i c ,  d i s p e r s a l  of eggs  and l a r v a e  i s  s t r o n g l y  a f f e c t e d  by t h e  
Kuroshio  c u r r e n t .  No i n f o r m a t i o n  i s  a v a i l a b l e  on e g g s  and l a r v a e  
over  t h e  SE-NHR seamounts .  Chikuni  (1971)  s u g g e s t e d  t h a t  e a r l y  
l i f e  s t a g e s  may be r e c r u i t e d  between t h e  two c e n t r a l  a r e a s ,  espe-  
c i a l l y  toward  t h e  SE-NHR seamounts .  

I n  a t a g g i n g  s t u d y  conducted  i n  Sagami Bay, most a l f o n s i n  
were r e c a p t u r e d  o f f s h o r e .  A l f o n s i n  l e n g t h - f r e q u e n c y  d a t a  from 
s e v e r a l  l o c a t i o n s  i n  t h e  w e s t e r n  P a c i f i c  i n d i c a t e  a p a t t e r n  of 
i n c r e a s i n g  s i z e  w i t h  d e p t h  and a d e c r e a s i n g  s i z e  w i t h  l a t i t u d e .  
?'he l e n g t h  range  of a l f o n s i n  i n  Sagami Bay ( r e p r e s e n t i n g  h i g h e r  
l a t i t u d e s )  was 1 7  t o  20 c m  compared w i t h  35 t o  50 cm from south-  
e r n  a r e a s  ( C h i k u n i ,  1 9 7 1 ) .  Length-frequency d a t a  c o l l e c t e d  by 
NMFS i n  1978-82 f o r  Hancock a r e  shown i n  F i g u r e  1 6 .  

3 16 



- 1  I 

I - -  I 
m 

IO 

0 
10 15 eo 25 30 35 40 

FORK LENGTH (crn 1 

Figure 16. Yearly frequency distribution of alfonsin at Hancock 
Seamounts from data collected by the Southwest 
Fisheries Center Honolulu Laboratory, National Marine 
Fisheries Service. Values above bars represent the 
number of measurements within the interval. 
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Although t h e  smaller . s i z e  group (s imilar  t o  t h a t  from Sagami Bay) 
predominates ,  a l a r g e r  s i z e  group is a l s o  sometimes p r e s e n t .  The  
s i z e  d i s t r i b u t i o n  of a l f o n s i n  a t  Hancock a p p a r e n t l y  does not  f o l -  
low t h e  d i s t r i b u t i o n a l  p a t t e r n s  r e p o r t e d  f o r  t h e  wes tern  P a c i f i c  
by Chikuni  (1971) .  F igure  17 shows t h e  d i s t r i b u t i o n ,  by sex ,  of 
a l f o n s i n  from Hancock (NMFS d a t a  from 1978 t o  1982) .  The d i s t r i -  
b u t i o n  of t h e  two sexes i n d i c a t e s  t h a t  s e x u a l  dimorphism is not  
r e s p o n s i b l e  f o r  t h e  e x i s t e n c e  of d i f f e r e n t  s i z e  groups.  Combined 
NMFS and Japan  F i s h e r i e s  Agency (1974) d a t a  show a n e a r l y  equa l  
s e x  r a t i o  a t  Hancock. 

5 i 0 

MALES 
N = 715 
E = 24. I crn 

FEMALES 
N = 586 

= 23.5 crn 

FORK LENGTH (crn 1 

Figure  17. Frequency d i s t r i b u t i o n  f o r  1978-82 combined 
of a l f o n s i n ,  by sex, a t  Hancock Seamounts 
from d a t a  c o l l e c t e d  by t h e  Southwest Fish-  
er ies  Center  Honolulu Labora tory ,  Na t iona l  
Marine F i s h e r i e s  S e r v i c e  

No in fo rma t ion  is  a v a i l a b l e  on spawning season  ( o r  t h e  
e x i s t e n c e  of r e p r o d u c t i v e  a l f o n s i n )  a t  t h e  SE-NHR seamounts. 
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U.S. f o r e i g n  o b s e r v e r s '  have r e p o r t e d  t h a t  many of t h e  s m a l l ,  
t r a w l - c a u g h t  a l f o n s i n  appear  s e x u a l l y  immature. Chikuni  (1971)  
r e p o r t e d  t h a t  i n  t h e  w e s t e r n  P a c i f i c  t h e  spawning s e a s o n  i s  from 
August t o  October .  

f o l l o w i n g  a g e - l e n g t h  r e l a t i o n s h i p s  f o r  a l f o n s i n :  
Based on a s t u d y  of o t o l i t h s ,  Ikenouye (1969)  d e t e r m i n e d  t h e  

&e Lm 
9 

1 9  
26 
30 
33 

These r e s u l t s  s u g g e s t  t h a t  t h e  bulk  of t h e  a l f o n s i n  caught  i n  t h e  
seamount t r a w l  f i s h e r y  are 2 y e a r s  o l d  ( F i g u r e  1 6 ) .  Ikenouye 
r e p o r t e d  t h a t  a l f o n s i n  i n  t h e  w e s t e r n  P a c i f i c  f i r s t  r e a c h  matu-  
r i t y  by a g e  t h r e e .  

The f e e d i n g  h a b i t s  of a l f o n s i n  on t h e  SE-NHR seamounts  a r e  
n o t  w e l l  known. K r i l l ,  mysids ,  copepods,  myctophids ,  and o t h e r  
m e s o p e l a g i c  f i s h e s  have  been found i n  a l f o n s i n  s tomachs ( J a p a n  
F i s h e r i e s  Agency, 1 9 7 4 ) .  R e s u l t s  of o t h e r  J a p a n e s e  s u r v e y  
cruises  (Aomori P r e f e c t u r a l  F i s h e r i e s  Exper imenta l  S t a t i o n ,  1976)  
showed small f i s h  t o  be t h e  most abundant  p r e y ,  f o l l o w e d  by deca-  
pod and s c h i z o p o d  crustaceans.  B a r n e t t '  i d e n t i f i e d  p r e y  items 
c o n s i s t i n g  of b e n t h i c  shr imp,  f i s h ,  and t u n i c a t e s  and a l s o  found 
r e l a t i v e l y  l a r g e  amounts of f i n e  s i l t  i n  t h e  g u t .  

MANAGEMENT 

J a p a n  i s  t h e  o n l y  f o r e i g n  n a t i o n  t h u s  f a r  t o  f i s h  under 
permit a t  Hancock since t h e  e s t a b l i s h m e n t  of t h e  FCZ i n  1977.  
Beginning  i n  1978,  Japan  was a l l o c a t e d  h a l f  of a y e a r l y  t o t a l  
a l l o w e d  l e v e l  of f o r e i g n  f i s h i n g  (TALFF) of 2,000 MT ( a l l  s p e c i e s  
i n c l u d e d ) .  However, t h e  J a p a n e s e  have never  a t t a i n e d  t h e  a l l o t -  
t e d  q u o t a .  The t o t a l  y e a r l y  J a p a n e s e  c a t c h e s  a t  Hancock, d e t e r -  
mined by U . S .  f o r e i g n  o b s e r v e r s 9  a re  as f o l l o w s :  1 9 7 8 ,  393.0 MT; 
1979,  205.4 MT; 1980,  795.4 MT; 1981,  662.0 MT; and 1982,  393.0 
MT . 

The 1982 e x - v e s s e l  v a l u e  ( i n  U.S. d o l l a r s )  was $763/MT 
( d r e s s e d )  f o r  p e l a g i c  armorhead and $240/MT ( r o u n d )  f o r  a l f o n s i n  
l a n d e d  i n  J a p a n  (R.T.R. I v e r s e n ,  1983:  p e r s o n a l  communica t ion) .  

7 ~ e e  f o o t n o t e  1 
'See f o o t n o t e  1 , s p e c i f i c a l l y  W. B. B a r n e t t  , 1982 , Southwest  

9 ~ e e  f o o t n o t e  1 
F i s h e r i e s  Center  A d m i n i s t r a t i v e  R e p o r t  H-82-21. 
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No U . S .  f i shermen have y e t  f i s h e d  commercially a t  Hancock. 

Set f o r t h  i n  t h e  p re l imina ry  management p lan  f o r  t h e  sea-  
mount g roundf i sh  f i s h e r y  of t h e  P a c i f i c ,  as  pub l i shed  i n  t h e  
Fede ra l  R e g i s t e r ,  U.S. management p o l i c y  i d e a l l y  r e q u i r e s  t h e  
d e t e r m i n a t i o n  of a maximum s u s t a i n a b l e  y i e l d  (MSY). Given MSY i t  
would then  be p o s s i b l e  a long  wi th  o t h e r  c o n s i d e r a t i o n s ,  t o  calcu- 
l a t e  optimum y i e l d .  Af t e r  a s s e s s i n g  t h e  l e v e l  or  p o t e n t i a l  l e v e l  
of h a r v e s t i n g  by U.S. f i shermen,  a TALFF could  then  be de r ived .  

Determina t ion  of MSY r e q u i r e s  an accurate assessment  of 
s tock  s t ruc ture .  A v a i l a b l e  b i o l o g i c a l  in format ion  on p e l a g i c  
srmorhead ind ica tes  t h a t  one common s tock  e x i s t s  among t h e  sea- 
inocnts of t h e  SE-NHR. Hence, c a t c h  and e f f o r t  data from a l l  
t h e s e  seamounts could  be i n c o r p o r a t e d  i n  de te rmining  MSY. I n  
t h i s  r e g a r d ,  t h e  Japanese  f i s h e r y  data  could  serve as a basis 
f o r  t h i s  de t e rmina t ion .  Also needed is  an a c c u r a t e  d e l i n e a t i o n  
of the s t o c k ' s  home range.  A de t e rmina t ion  of t h e  home range 
r e q u i r e s  a c o n s i d e r a t i o n  of t h e  d i s t r i b u t i o n  of p e l a g i c  armorhead 
by body type .  A l l  t h r e e  body t y p e s  have been found on t h e  sea- 
moants;  however, on ly  f a t  t y p e s  i n h a b i t  t h e  n o r t h e a s t  P a c i f i c  
du r ing  summer, t h e i r  whereabouts  a f t e r  summer be ing  unknown. 
Consequent ly ,  t h e r e  i s  a q u e s t i o n  of whether t h e  home range of 
t h e  f a t  type  ex tends  well  beyond t h e  seamounts or  whether t h e  f a t  
t ype  r e p r e s e n t s  an independent  s tock .  Ava i l ab le  b i o l o g i c a l  
i n fo rma t ion  i s  s t i l l  i n s u f f i c i e n t  t o  conclude t h a t  t h e  f a t  type  
r e p r e s e n t s  a p e l a g i c ,  predemersal  phase and t h a t  u l t i m a t e l y  t h e s e  
f i s h  r e t u r n  t o  t h e  seamounts. U n t i l  t h e  s t a t u s  of t h e  f a t  t ype  
i s  b e t t e r  understood,  t h e  de t e rmina t ion  of MSY based on seamount 
c a t c h e s  a l o n e  may be  of l i t t l e  va lue  f o r  management purposes .  
Another management problem i s  t h e  a c c e s s i b i l i t y  of t h i s  f i s h e r y  
t o  o t h e r  f i s h i n g  n a t i o n s .  Because most of t h e  SE-NHR seamounts 
a re  l o c a t e d  i n  i n t e r n a t i o n a l  waters, t h e r e  i s  some q u e s t i o n  as t o  
how e f f e c t i v e l y  t h e  p e l a g i c  armorhead r e s o u r c e s  w i t h i n  t h e  FCZ 
could  be independent ly  managed. The most e f f e c t i v e  management 
p l a n  would u l t i m a t e l y  adopt  a h o l i s t i c  approach and the reby  
r e q u i r e  t h e  involvement and coope ra t ion  of a l l  n a t i o n s  p a r t i c i -  
p a t i n g  i n  t h i s  f i s h e r y .  

SUMMARY 

U n t i l  f a i r l y  r e c e n t l y ,  i n v e s t i g a t i o n s  of t h e  SE-NHR sea- 
mounts were p r i n c i p a l l y  g e o l o g i c a l .  With t h e  S o v i e t  d i scove ry  i n  
1967 of f i s h e r y  r e s o u r c e s  on t h e  seamounts,  a s e r i e s  of b i o l o g i -  
c a l  and oceanographic  s t u d i e s  began. S o v i e t  oceanographic  
s t u d i e s  show t h e  e x i s t e n c e  of i n t e n s e  v e r t i c a l  c i r c u l a t i o n  and 
t h e  meandering of s u r f a c e  c u r r e n t s  near  t h e  seamounts. These 
p h y s i c a l  p rocesses  a r e  b e l i e v e d  t o  be r e s p o n s i b l e  f o r  t h e  h igher  
p lankton  biomass found i n  t h i s  a r e a  compared w i t h  t h e  more o l igo -  
t r o p h i c  environment of sur rounding  waters. 

The main f i s h i n g  a c t i v i t y  i n  t h i s  r eg ion  has  been t h e  i n i t i -  
a t i o n  of a t r a w l  f i s h e r y  on t h e  SE-NHR seamounts. Of p r i n c i p a l  
commercial importance i s  t h e  p e l a g i c  armorhead and, t o  a lesser 

3 20 



e x t e n t ,  a l f o n s i n .  Dur ing  a 7-month p e r i o d  a t  t h e  b e g i n n i n g  of 
t h e  f i s h e r y ,  t h e  S o v i e t s  r e p o r t e d l y  h a r v e s t e d  133,400 MT of 
p e l a g i c  armorhead.  I n  1969,  t h e  J a p a n e s e  a l s o  e n t e r e d  t h e  sea- 
mount trawl f i s h e r y .  Annual J a p a n e s e  c a t c h e s  f o r  a l l  seamounts  
combined ranged  from 19,000 t o  35 ,000  MT d u r i n g  1972-76. How- 
e v e r ,  c a t c h e s  s h a r p l y  d e c l i n e d  d u r i n g  1977-81, r a n g i n g  from 500 
t o  6,200 MT. With t h e  e s t a b l i s h m e n t  of t h e  U . S .  FCZ, t h e  Hancock 
Seamounts came under U.S. j u r i s d i c t i o n  and c o n s e q u e n t l y  v a r i o u s  
r e g u l a t i o n s  were developed .  Japan  was t h e  o n l y  f o r e i g n  n a t i o n  t o  
f i s h  under permit a t  Hancock d u r i n g  1978-82. Dur ing  t h i s  p e r i o d ,  
c a t c h e s  of p e l a g i c  armorhead were v e r y  low, r e f l e c t i n g  a s i m i l a r  
t r e n d  among t h e  r e s t  of t h e  SE-NHR seamounts .  No U . S .  f i s h e r m e n  
have f i s h e d  i n  t h e  seamount f i s h e r y .  Other  s m a l l e r  s c a l e  f i s h -  
e r i e s  o p e r a t i n g  on t h e  SE-NHR seamounts  were bot tom l o n g l i n i n g ,  
p r i m a r i l y  f o r  a l f o n s i n ;  bot tom d r a g g i n g  f o r  p r e c i o u s  c o r a l s ;  and 
g i l l  n e t t i n g  f o r  s q u i d  and s a u r y .  

S u r v e y s  of Hawaiian Ridge seamounts  s o u t h  of Hancock 
r e v e a l e d  l a r g e  d i f f e r e n c e s  i n  t h e  i c h t h y o f a u n a .  The p r i m a r i l y  
d e e p  water, b e n t h i c ,  and d e m e r s a l  f i s h e s  of t h e  SE-NHR seamounts  
a re  r e p l a c e d  by s u b t r o p i c a l  r e e f  and snapper -grouper  f i s h e s  of 
t h e  s h a l l o w e r  s o u t h e r n  seamounts .  Seamounts 1 0 - 1 1 ,  Ladd, and 
Nero appear  t o  have  a more t r a n s i t i o n a l  i c h t h y o f a u n a .  

Evidence i n d i c a t e s  a common, r e p r o d u c t i v e  s t o c k  on t h e  SE-NHR 
seamounts .  These f i s h  a p p a r e n t l y  undergo d i u r n a l  v e r t i c a l  move- 
ments ,  becoming c l o s e l y  a s s o c i a t e d  w i t h  t h e  summits a t  n i g h t  and 
t h e  upper w a t e r  column d u r i n g  d a y l i g h t .  Mesopelag ic  o r g a n i s m s  
appear  t o  be an i m p o r t a n t  food  r e s o u r c e .  

d i f f e r e n t  m o r p h o l o g i c a l  t y p e s  among p e l a g i c  armorhead.  The l e a n  
and  i n t e r m e d i a t e  t y p e  are  brownish and predominate  over  t h e  sea-  
mounts. The f a t  t y p e  h a s  b l u e  and w h i t e  p e l a g i c  c o l o r a t i o n ,  i s  
i n f r e q u e n t l y  caught  over  t h e  seamounts  and i s  t h e  o n l y  t y p e  known 
t o  i n h a b i t  o c e a n i c  waters f a r  from t h e  seamounts.  No m e r i s t i c  
d i f f e r e n c e s  were found among t h e  t h r e e  t y p e s .  Although t h e  € a t  
t y p e  i s  s u s p e c t e d  t o  be r e p r e s e n t a t i v e  of a p e l a g i c ,  p r e d e m e r s a l  
s t a g e  common t o  a l l  members of t h i s  species,  c o n c l u s i v e  e v i d e n c e  
i s  l a c k i n g .  R e s o l v i n g  t h e  s t a t u s  of t h e  f a t  t y p e  i n  t h e  popula-  
t i o n  i s  needed b e f o r e  s t o c k  s t r u c t u r e  can be d e t e r m i n e d .  U n t i l  
t h e n  e s t i m a t e s  of MSY m u s t  be  b a s e d  s o l e l y  on seamount commercial  
c a t c h  d a t a .  

L i t t l e  i s  known a b o u t  t h e  l i f e  h i s t o r y  of p e l a g i c  armorhead. 

A s t i l l  u n r e s o l v e d  problem c o n c e r n s  t h e  e x i s t e n c e  of t h r e e  
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