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PREFACE 

This species p r o f i l e  i s  one o f  a ser ies  on coastal aquatic organisms, 
p r i n c i p a l l y  f i s h ,  o f  sport ,  commercial, o r  ecological  importance. The p r o f i l e s  
are  designed t o  provide coastal  managers, engineers, and b i o l o g i s t s  w i t h  a b r i e f  
comprehensive sketch o f  the b i o l o g i c a l  cha rac te r i s t i cs  and environmental 
requirements o f  the  species and t o  describe how populat ions o f  the  species may be 
expected t o  reac t  t o  environmental charrges caused by coastal  development. Each 
p r o f i l e  has sect ions on taxonomy, 1 i f e  h i s to ry ,  ecological  r o l e ,  environmental 
requirements, and economic importance, i f  appl icable.  A th ree - r ing  binder i s  
used f o r  t h i s  se r ies  so t h a t  new p r o f i l e s  can be added as they are  prepared. 
This p r o j e c t  i s  j o i n t l y  planned and financed by the U.S. Army Corps o f  Engineers 
and the U.S. F i sh  and W i l d l i f e  Service. 

Suggestions o r  questions regarding t h i s  r e p o r t  should be d i rec ted  t o  one of 
the f o l l o w i n g  addresses. 

In format ion Transfer  S p e c i a l i s t  
National Coastal Ecosystems Team 
U.S. F i sh  and W i l d l i f e  Service 
NASA-Sl i d e l  1 Computer Complex 
1010 Gause Boulevard 
S l i d e l l ,  LA 70458 

U.S. Army Engineer Waterways Experiment S ta t ion  
At tent ion:  WESER-C 
Post O f f i c e  Box 631 
Vicksburg, MS 39180 



CONVERSION TABLE 

Met r ic  t o  U.S. Custmary 

Mu1 t i p l y  !iY To Obtain 

m i l l  imeters (mn) 
centimeters (an) 
meters (m) 
k i  1 m e t e r s  ( bn) 

0.03937 inches 
0.3937 inches 
3.281 f e e t  
0.6214 m i l  es 

2 
square meters (m ) 10.76 
square k i  1 m e t e r s  ( bn2) 0.3861 
hectares (ha) 2.471 

l i t e r s  (1)  
cubic meters (m3) 
cubic meters 

square f e e t  
square m i les  
acres 

gal 1 ons 
cubic f e e t  
acre-feet  

m i l l  igrams [mg) 0.00003527 ounces 
grams (g) 0.03527 ounces 
ki lograms (k  ) 2.205 pounds 
me t r i c  b n s  It) 2205.0 pounds 
me t r i c  tons 1.102. sho r t  tons 
k i  1 ocal o r i es  ( kcal ) 3.968 B r i t i s h  thermal u n i t s  

Cel s ius  degrees 1 . 8 ( O C )  + 32 Fahrenheit degrees 

U.S. Customary t o  Met r ic  

inches 25.40 
inches 2.54 
f e e t  ( f t )  0.3048 
fathoms 1.829 
m i l e s  (mi) 1.609 
naut ica l  mi les ( m i )  1.852 

square f e e t  ( f t 2 )  
ac res 2 
square m i l e s  (mi ) 

gal  1 ons (ga l  ) 3.785 
cubic f e e t  ( f t 3 )  0.02831 
acre- f ee t  1233.0 

ounces (02) 28.35 
pounds ( l b )  0.4536 
sho r t  tons ( ton )  0.9072 
B r i t i s h  thermal u n i t s  (Btu) 0.2520 

m i l  1 imeters 
centimeters 
meters 
meters 
k i1  m e t e r s  
k i  1 m e t e r s  

square meters 
hectares 
square k i lometers 

1 i t e r s  
cubic meters 
cubic meters 

grams 
k i  1 og rams 
met r i c  tons 
k i  1 ocal o r i  es 

Fahrenheit degrees 0.5556("F - 32) Celsius degrees 
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F i q u r e  1. C a l i f o r n i a  ha1 i b u t .  

CALIFORNIA HALIBUT 

......... S c i e n t i f i c  name P a r a l i c h t h y s  
c a l i f o r n i c u s  ( A y r e s )  

P r e f e r r e d  common name ..... Cal i f o r n i a  
h a l i b u t  ( F i q u r e  1) 

C lass  ................... O s t e i c h t h y e s  
Order  .............. P l e u r o n e c t i f o r m e s  
F a m i l y  ........................ B o t h i d a e  

Geoqraph ic  ranqe:  G u l f  o f  Cal i f o r n i a  
( i s o l a t e d  p o p u l a t i o n ) ,  and f r o m  
Maqdalena Bay, Cal i f o r n i a ,  t o  
Q u i l l a y u t e  R i v e r ,  Washinqton 
( M i l l e r  and Lea 1972; F i q u r e  2 ) .  
Most o c c u r  be low San F r a n c i s c o  
Bay (Haaker 1975).  

F i n  r a y s  -- d o r s a l  66-76, ana l  
49-59, p e c t o r a l  10-13; l a t e r a l  1  i n e  

l ~ a r ~ e l ~  e x t r a c t e d  f rom M i l l e r  and Lea 
(1972). 

s c a l e s  about  100; q i l l  r a k e r s  7-11 + 
18-23; v e r t e b r a e  34-36; eyes s i n i s t r a l  
o r  d e x t r a l .  Body e l  1  i p t i c a l  , s l e n d e r ;  
head s m a l l ;  mouth l a r q e ,  m a x i l l a r y  
e x t e n d i n q  t o  o r  beyond r e a r  edqe of 
l o w e r  eye; t e e t h  s t r o n q  and s h a r p  on 
b o t h  s i d e s  o f  head; eyes s m a l l ;  
i n t e r o r b i t a l  space wide,  f l a t ;  l a t e r a l  
l i n e  w i t h  h i q h  a r c h  o v e r  p e c t o r a l  f i n ;  
s c a l e s  sma l l ,  smooth; cauda l  f i t 1  

i nden ted .  

C o l o r  i r i  l i f e :  eyed s i d e  q r a y i s h  o r  
qreen ish-brown,  sometimes m o t t l e d  w i t h  
l i q h t e r  and d a r k e r  shades; s m a l l  w h i t e  
spo ts ;  and b l i n d  s i d e  w h i t e  t o  cream. 
Young f i s h  w i t h  b l u i s h - w h i t e  s p o t s  
(Bane and Bane 1971);  p a r t i a l  pigmen- 
t a t i o n  has been r e p o r t e d  on t h e  eyed 
s i d e  (Haaker and Lane 1973).  

REASON FOR INCLUSION I N  S E R I E S  

The C a l i f o r n i a  h a l i b u t  commonly 
l i v e s  i n  bays and e s t u a r i e s  a l o n s  t h e  

1 
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Figure 2. Coastal distribution of the California halibut. 



c e n t r a l  and southern C a l i f o r n i a  coast  
(Haaker 19751, and suppor ts  a smal l  
bu t  va luab le  s p o r t  and commercial 
f i s h e r y .  A sharp r e d u c t i o n  i n  
C a l i f o r n i a  ha1 i b u t  land ings  f rom 
C a l i f o r n i a  i n  t h e  l a t e  1920's  and 
d e c l i n i n g  land ings  i n  r ecen t  years 
have prompted s c i e n t i s t s  t o  determine 
the  cause. To da te  l i t t l e  i s  known 
about i t s  b i o l o g y  and l i f e  h i s t o r y .  

LIFE HISTORY 

Spawni nq 

The major  spawning areas f o r  t h e  
C a l i f o r n i a  h a l i b u t  a re  unknown. I n  
spr ing ,  ha1 i b u t  emigra te  f rom 
r e l a t i v e l y  deep o f f s h o r e  waters t o  
shal low coas ta l  waters (C la r k  1930a, 
1930b) t o  spawn a t  depths o f  5  t o  18 m 
(Young 1960). Cal i f o r n i  a  ha1 i b u t  
spawn from February through Ju ly ,  
peaking i n  May (Ginsberg 1952). The 
eggs a re  demersal . Af te r  spawning t h e  
a d u l t s  r e t u r n  t o  water about 40 t o  100 
m deep (Ginsberg 1952). 

Larva l  S t a s  

The l a r v a l  and p o s t l a r v a l  stages 
o f  t h e  C a l i f o r n i a  h a l i b u t  a re  p e l a g i c  
f o r  severa l  months be fo re  t h e  
p o s t l a r v a e  s e t t l e  t o  the  bottom 
(Winz le r  and Kel l y  Consu l t ing  
Engineers 1977 1. I n  southern 
C a l i f o r n i a ,  t h e  p l a n k t o n i c  l a r v a l  
stages, about 10 mn standard l eng th  
(SL),  a re  p e l a g i c  and l i v e  i n  water 12 
t o  45 m deep and 1.9 t o  5.4 km o u t  
f rom shore. Larger  and o l d e r  l a r vae  
l i v e  c l o s e r  t o  shore, and most a re  
suspected t o  1 i v e  i n  embayments (Plum- 
mer e t  a1 . 1983). 

Juveni 1  es 

Juven i l es  beg in  t o  s e t t l e  and 
assume bot tom dwe l l  i n g  h a b i t s  i n  June 
(Frey  1971); t hey  remain i n  shal low 
water and do no t  move e x t e n s i v e l y  
(F rey  1971; Haaker 1975). Juven i l e  
h a l i b u t  begin t o  emigra te  t o  deeper 

wa te r  when they  a r e  about 200 mm t o t a l  
l e n g t h  (TL) (F rey  1971). 

M a t u r i t y  and L i f e  Span 

Most h a l i b u t  females are 
s e x u a l l y  mature a t  430 mm TL o r  a t  the  
end o f  t h e i r  t h i r d  year  of l i f e  (F rey  
1971). Most males mature when about 
230 mm TL long  o r  a t  t h e  end o f  t h e i r  
second y e a r  o f  1 i f e .  

Hal i b u t  are general  l y  long- 
l i v e d .  Both males and females may 
l i v e  as long  as 30 years, though 
g e n e r a l l y  t he  males do no t  grow as 
l a r g e  o r  l i v e  as long  as t he  females 
(F rey  1971). Hal i b u t  a re  about 
1,080 mm TL l o n g  when they  a r e  12  
years o ld .  

GROWTH CHARACTERISTICS 

The age and r a t e  o f  growth o f  
h a l i b u t  f rom C a l i f o r n i a  commercial 
l and ings  were repo r t ed  by  Frey (1971).  
Table 1 sumnarizes t h i s  i n f o rma t i on .  

The growth r a t e  o f  female 
h a l i b u t  i n  t h e i r  ' f i r s t  and second 
years of l i f e  (Haaker 1975) was slower 

Table 1. Age and growth (mid-year 
l eng ths )  o f  female ha1 i bu t  from 
Cal i f o r n i a  commercial l and ings  ( f rom 
Frey 1971 ). 

Mid-year l eng th  Weight 
Year (mn 'TL) (kg  



i n  Anaheim Bay, C a l i f o r n i a ,  t h a n  t h a t  
r e p o r t e d  by  F r e y  (1971)  f r o m  
Cal i f o r n i a  commercial  l a n d i n g s .  I n  
t h e i r  t h i r d  yea r ,  g rowth o f  females  
f rom Anaheim Bay was g r e a t e r  t h a n  t h a t  
r e p o r t e d  f rom C a l i f o r n i a  l a n d i n g s .  
Data were n o t  a v a i l a b l e  f o r  o t h e r  age 
groups.  

COMMERCIAL AND SPORT FISHERIES 

The C a l i f o r n i a  ha1 i b u t  suppor t s  
a  sma l l  b u t  l u c r a t i v e  s p o r t  and 
commercial  f i s h e r y .  The demand f o r  
t h e  spec ies  i s  h i g h ,  b u t  i t s  abundance 
and a v a i l a b i l i t y  a r e  r e l a t i v e l y  low. 

Records o f  t h e  cornmerci a1 
ca tches  o f  C a l i f o r n i a  h a l i b u t  f rom 
1916 t o  1947 were s u m a r i z e d  by  
Holmberg (1949 1. F r e y  (1971)  
s u m a r i z e d  t h e  C a l i f o r n i a  l a n d i n g s  
d a t a  t o  1969. Commercial l a n d i n g s  
d a t a  o f  C a l i f o r n i a  h a l i b u t  f rom 1939 
t o  1984 a r e  p r e s e n t e d  i n  F i g u r e  3. 

800 4 
A OFF CALIFORNIA 
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AND MEXICAN WATERS 
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F i g u r e  3. Commercial l a n d i n g s  o f  
C a l i f o r n i a  h a l i b u t  from 1939 t o  1984 
( d a t a  f rom U.S. N a t i o n a l  M a r i n e  F i sh -  
e r i e s  S e r v i c e  1942-1984 and C a l i f o r n i a  
Depar tment  o f  F i s h  and Game p r e l i m i n -  
a r y  m o n t h l y  l a n d i n g s  d a t a  1978-1984). 

The commercial  c a t c h  o f  t h e  
Cal i f o r n i a  ha1 i b u t  f o r  Cal i f o r n i a ,  
Washington, Oregon, and Mexican wa te rs  
d e c l i n e d  f rom 2,131 t i n  1319 t o  330 t 
i n  1941 (Holmberg 1949). From 1941 t o  
1969 t h e  average annual  c a t c h  was 419 
t. Large ca tches  i n  1946 and 1947, 
1,134 t and 811  t r e s p e c t i v e l y ,  may be 
a t t r i b u t e d  t o  reduced f i s h i n g  d u r i n g  
World War I I, which a1 lowed t h e  ha1 i- 
b u t  s t o c k s  t o  b u i l d  up ( F r e y  1971). 
A f t e r  10 y e a r s  (1947-1956) o f  unus- 
u a l l y  c o l d  w a t e r  a long  t h e  C a l i f o r n i a  
c o a s t ,  t h e  cornrnercial c a t c h  i n c r e a s e d  
from 161 t i n  1959 t o  578 t i n  1964. 
The c a t c h  then d e c l i n e d  t o  117 t i n  
1370, t h e  l o w e s t  c a t c h  on reco rd .  

From 1971 t o  1983 t h e  c a t c h  o f  
C a l i f o r n i a  h a l i b u t  averaged 271 t 
( range :  123 t t o  563 t 1. The v a l u e  
o f  t h e  commercial  l a n d i n g s  o f  
Cal i f o r n i a  ha1 i b u t  i n  1977 was 
e s t i m a t e d  a t  $460,000 (U.S. N a t i o n a l  
Mar ine  F i s h e r i e s  S e r v i c e  1942-1984). 
More r e c e n t  e s t i m a t e s  have n o t  been 
pub1 ished.  

ECOLOGICAL ROLE 

The l a r v a e  and young . j u v e n i l e s  
o f  t h e  C a l i f o r n i a  h a l i b u t  a r e  
p l a n k t i v o r o u s ,  b u t  as they  grow t o  
adu l  thood t h e y  become p i  s c i  vorous 
(Haaker 1975; Plummer e t  a l .  1983). 
H a l i b u t  230 mm TL l o n g  o r  l o n g e r  feed 
h e a v i l y  on f i s h  ( p r i m a r i l y  d u r i n g  
day1 i g h t )  and, t o  a l e s s e r  e x t e n t ,  on 
shr imp (Haaker 1975) .  

J u v e n i l e  and a d u l t  C a l i f o r n i a  
ha1 i b u t  a r e  e s p e c i a l l y  adapted f o r  
c a t c h i n g  and d i g e s t i n g  f i s h  because 
t h e y  a r e  equipped w i t h  l o n g  h e a v i l y  
t o o t h e d  g i l l  r a k e r s  t h a t  a i d  i n  h o l d -  
i n g  and swa l l ow ing ,  an i n t e s t i n e  w i t h  
a  s imp le  l o o p ,  and a  b r a i n  w i t h  l a r g e  
o p t i c  l o b e s  (Haaker 1975). T h i s  r a p -  
t o r i a l  p r e d a t o r  has sharp  can ine -1  i ke 
t e e t h  and a  l a r g e  mouth. 

Haaker (1975)  found  t h a t  t h e  
stomachs o f  ha1 i b u t  12 t o  510 mm l o n g  
c o n t a i n e d  65% f i s h ,  34% c rus taceans ,  



and 1% mol lusks,  though t h e  d i e t  o f  
these  f i s h  changed as t h e  f i s h  grew. 
For example, h a l i b u t  l e s s  than  55 mm 
long  a t e  mos t l y  smal l  f i s h  (gob ies )  
and smal l  crustaceans such as 
amphi pods, copepods and mysids. F i s h  
f rom 55 t o  230 m a t e  l a r g e r  c rus ta -  
ceans and f i shes .  Larger  h a l i b u t  a t e  
l a r g e r  prey (Plummer e t  a l .  1983). 
The no r t he rn  anchovy, Eng rau l i s  
mordax, i s  probably  t he  most impo r tan t  
p rey  o f  the  Cal i f o r n i a  ha1 i b u t  (F rey  
1971). 

ENVIRONMENTAL REQUIREMENTS 

Temperature 

Labora to ry  behav io ra l  s t ud ies  
i n d i c a t e d  t h a t  C a l i f o r n i a  ha1 i b u t  i n  
age groups 0 and I are  eurythermal ,  
whereas i n d i v i d u a l s  i n  age group I 1  
and o l d e r  tended t o  be stenothermal 
( I n n i s  1980).  Adu l t  h a l i b u t  p laced  i n  
a water  temperature g rad ien t  chamber 
p reger red  waber temperatures between 
15 C and 23 C ( I n n i s  1980). 

Depth 

C a l i f o r n i a  ha1 i b u t  about 100 mn 
l ong  (SL) were l a r g e l y  absent f rom 
nearshore coas ta l  waters 6 t o  30 m 
deep o f f  no r t he rn  San Diego County and 

occur red  p r i m a r i  1y i n  embayments 
(Plummer e t  a l .  1983). Age I+ f i s h  
(15-25 cm SL) and 11+ (30-45 cm SL) 
and o l d e r  f i s h  (Haaker 1975; I n n i s  
1980) segregate by depth, w i t h  o l d e r  
j u v e n i l e s  and young a d u l t s  occu r r i ng  
deeper than younger j uven i l es .  Adu l t s  
p r e f e r  deeper water  (Haaker 1975; 
I n n i s  1980). The C a l i f o r n i a  h a l i b u t  
i n h a b i t s  o f f s h o r e  waters as deep as 
100 m ( M i l l e r  and Lea 1972), b u t  most 
a r e  caught commerc ia l ly  on t h e  bottom 
a t  water  depths o f  6 t o  40 m (Ginsberg 
1952). 

Subs t ra te  

Adu l t  C a l i f o r n i a  h a l i b u t  occur 
over sandy bottoms f rom t h e  s u r f  zone 
t o  100 m (Jones and Stokes, Inc .  
1981 1. 

Other Environmental  Fac to r s  

Shal low bays and e s t u a r i e s  may 
be c r i t i c a l  h a b i t a t  f o r  t h e  s u r v i v a l  
and growth o f  l a r v a e  and young 
j uven i l es ,  and t h e  sha l low waters o f  
t h e  open coas t  almost s u r e l y  serve as 
nu rse ry  grounds f o r  Cal i f  o r n i  a  ha1 i b u t  
(Plummer e t  a l .  1983; Haaker 1975). 
Consequently, major  a1 t e r a t i o n s  o f  
bays and e s t u a r i e s  a long  t h e  coas t  o f  
C a l i f o r n i a  cou ld  be harmfu l  t o  h a l i b u t  
h a b i t a t  and reduce t h e  abundance o f  
h a l i b u t .  
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