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PREFACE 

Th i s  species p r o f i l e  i s  one o f  a  s e r i e s  on coas ta l  aqua t i c  organisms, 
p r i n c i p a l  l y  f i s h ,  o f  s p o r t ,  commercial, o r  eco log i ca l  importance. The p r o f i l e s  
a r e  designed t o  p rov ide  coas ta l  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  t h e  b i o l o g i c a l  c h a r a c t e r i s t i c s  and envi ronmenta l  
requi rements o f  t h e  species and t o  descr ibe  how popu la t i ons  o f  t h e  species may be 
expected t o  r e a c t  t o  environmental changes caused by coas ta l  development. Each 
p r o f i l e  has sec t i ons  on taxonomy, 1 i f e  h i s t o r y ,  eco log i ca l  r o l e ,  env i ronmenta l  
requirements, and economic importance, i f  appl  i c a b l e .  A t h r e e - r i  ng b i n d e r  i s  
used f o r  t h i s  s e r i e s  so t h a t  new p r o f i l e s  can be added as t hey  a r e  prepared. 
Th i s  p r o j e c t  i s  j o i n t l y  planned and f inanced by t h e  U.S. Army Corps o f  Engineers 
and t h e  U.S. F i s h  and W i l d l i f e  Serv ice.  

Suggestions o r  ques t ions  regard ing  t h i s  r e p o r t  should be d i r e c t e d  t o  one of 
t he  f o l l  owing addresses. 
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CONVERSION FACTORS 

Metric to U.S. Customary 

Multiply 
millimeters (mrn) 
centimeters (crn) 
meters (m) 
meters (rn) 
kilometers (km) 
kilometers (km) 

To Obtain 
Inches 
inches 
feet 
fathoms 
statute miles 
nautical miles 

square meters (m2) 
square kilometers (km2) 
hectares (ha) 

square feet 
square m~les 
acres 

liters (I) 
cubic meters (rn3) 
cubic meters (rn3) 

gallons 
cubic feet 
acre-feet 

milligrams (mg) 
grams (g) 
kilograms (kg) 
metric tons (t) 
metric tons (t) 

ounces 
ounces 
pounds 
pounds 
short tons 

kilocalories (kcal) 
Celsius degrees ('c) 

British therrnal units 
Fahrenheit degrees 

U.S. Customary to Metric 

inches 
inches 
feet (11) 
fathoms 
statute miles ( m ~ )  
naut~cal m~ les  (nmi) 

millimeters 
centimeters 
meters 
meters 
kilometers 
k~lometers 

square feet (ft2) 
square miles (mi2) 
acres 

square meters 
square kilometers 
hectares 

gallons (gal) 
cubic feet (ft3) 
acre-f eel 

liters 
cubic meters 
cubic meters 

ounces (oz) 
ounces (02) 
pounds (Ib) 
pounds (Ib) 
short tons (ton) 

m~lligrams 
grams 
k~lograrns 
metric tons 
metric tons 

Brit~sh thermal units (Btu) 
Fahrenheit degrees (OF) 

k~localories 
Cels~us degrees 
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F isu re  1. P a c i f i c  sanddab F i su re  2. Speckled sanddab 
( ~ i t h a r i c h t h y s  sord idus) ,  36 cm ( ~ i t h a r i c h t h y s  k.tigmaeus), 14 cm 
(redrawn from Arora 1951). (redrawn from Bane and Bane 1971). 

PACIFIE AND SPECKLED SANDDABS 

NOMENCLATURE AND TAXONOMY 

S c i e n t i f i c  name ......... C i tha r i ch thys  
so rd i  dus G i  r a r d  
P re fe r red  common name ......... P a c i f i c  
sanddab (F igu re  1)  
Other common names ... M o t t l e d  sanddab, 
s o f t  f 1  ounder 
S c i e n t i f i c  name ........ . C i  t h a r i c h t h y s  
stigmaeus Jordan and G i l b e r t  
Preferred common name ........ Speckled 
sanddab (F igu re  2)  
Other common names .... .Ca t a l  i na sand- 
dab 
Class .................... Osteichthyes 
Order ............... Pleuronect i formes 
Family ................ Para l i ch thy idae  

MORPHOLOGY AND IDENTIFICATION AIDS 

I n  species o f  C i t ha r i ch thys ,  t he  
body i s  compressed, h igh1 y  
asymmetrical and co lo red  o n l y  on the  
l e f t  s ide .  The b l i n d  s i d e  i s  u s u a l l y  
wh i te  o r  cream. The asymmetrical head 
i s  deep and b l u n t ;  both eyes are  on 
the  l e f t  s ide .  Jaws are  symmetrical 
and heavy w i t h  a  median knob. The 

m a x i l l a r y  bone extends t o  t he  forward 
p a r t  o f  t he  lower eye. P e l v i c  f i n s  
a re  asymmetr ical;  f i n  o f  t he  eyed s ide  
i s  at tached d i r e c t l y  t o  t he  v e n t r a l  
r i d g e  ( M i l l e r  and Lea 1972; Ha r t  
1973). 

P a c i f i c  Sanddab 

As the  species name sordidus 
suggests, body and f i n  c o l o r a t i o n  on 
the  eyed s ide  i s  d u l l  brown o r  t an  and 
i r r e g u l a r l y  mo t t l ed  w i t h  ye1 1  ow and 
orange ( M i l l e r  and Lea 1972; Ha r t  
1973). The r i d g e  between the  eyes i s  
concave; the  lower eye i s  longer than 
the  snout. Pec tora l  f i n  reaches t o  
t h e  middle o f  t he  eye when p ro jec ted  
forward ( M i l l e r  and Lea 1972). G i l l  
rakers  15-16 on the  lower sec t i on  o f  
t h e  f i r s t  a n t e r i o r  arch; dorsal  rays  
86-102, o r i g i n a t i n g  j u s t  a n t e r i o r  t o  
t he  eye; anal rays  67-81, caudal 
rounded; scales c teno id  on eyed s ide ,  
c y c l o i d  on b l i n d  s i de  (Arora  1951; 
Eschmeyer e t  a l .  1983). La te ra l  l i n e  
scales 61-70; ver tebrae  39-40; l eng th  
t o  16 inches (40 cm); weight  t o  2  
pounds (Arora 1951; Roedel 1953; 
M i l l e r  and Lea 1972; Ha r t  1973). 



Maximum repo r ted  t o t a l  l e n g t h  (TL) 403 
mm (A ro ra  1951; Chamberlain 1979). 

Speckl ed Sanddab 

C o l o r a t i o n  i s  01 i v e  brown o r  t an  
w i t h  b l ack  speck l i ng  on t h e  eyed s i de ,  
and wh i t e  t o  cream on b l i n d  s i d e  
( M i l l e r  and Lea 1972; H a r t  1973). 
Ridge between eyes f l a t  t o  convex; 
pec to ra l  f i n ,  p ro jec ted  forward,  fa1  1s 
s h o r t  o f  t h e  lower eye. G i l l  rakers  
8-10 on t he  lower s e c t i o n  o f  t h e  f i r s t  
a n t e r i o r  arch;  dorsal  r ays  75-97, 
f i r s t  2 o r  3 rays  a n t e r i o r  t o  upper 
eye ( B a t t s  1964; M i l l e r  and Lea 1972). 
Anal rays  58-77, caudal rounded; 
sca les  imbr ica ted ,  deciduous, c t e n o i d  
on bo th  s i des  o f  t h e  body. Ver tebrae 
34-39 ( g e n e r a l l y  36) ;  l a t e r a l  l i n e  
s t r a i g h t ,  sca les  52-58. Length t o  
about 7 inches (17 cm); weight  t o  
about 1 pound ( M i l l e r  and Lea 1972; 
H a r t  1973; Wang 1981). Maximum 
repo r ted  l eng th  i s  169 mm (Chamberlain 
1979). 

GEOGRAPHIYC RANGE 

P a c i f i c  Sanddab 

Occurs a long t h e  P a c i f i c  coast  
f rom the  Be r i ng  Sea t o  Cabo San 
Lucas, a t  t h e  t i p  o f  Ba ja  C a l i f o r n i a  
(Wil imovsky 1954; M i l l e r  and Lea 
1972; Ha r t  1973; Roedel 1948; Arora 
1951). Most abundant a long n o r t h  
c e n t r a l  C a l i f o r n i a ,  f rom Eureka t o  San 
Francisco,  and f a i r l y  common i n  
southern C a l i f o r n i a  (F igu re  3 ) .  
P a c i f i c  sanddabs occupy depths t o  306 
m, b u t  a r e  u s u a l l y  found a t  18-275 m, 
and t h e  optimum depth i s  35-95 m 
( H a r t  1973; Arora 1951; Roedel 1953; 
F i t c h  and Lavenberg 1971; M i l l e r  and 
Lea 1972). P a c i f i c  sanddabs tend  t o  
i n h a b i t  s h a l l  ower depths a t  h i ghe r  
1 a t i  tudes (Chamberl a i n  1979). 

Speckl ed Sanddab 

Th i s  species occurs a long t he  
P a c i f i c  coast  f rom Montague I s 1  and, 

Alaska, t o  Magdalena Bay, Ba ja  
C a l i f o r n i a  (Wil imovsky 1954; H a r t  
1973; Townsend 1935; M i l l e r  and Lea 
1972; Ford 1965); most abundant i n  
nearshore waters a long c e n t r a l  and 
southern C a l i f o r n i a  (F igu re  4 ) .  
Speckl ed sanddabs i n h a b i t  depths 
extending f rom the  i n t e r t i d a l  zone t o  
366 m ( F i t c h  and Lavenberg 1971; Ha r t  
1973; Townsend 1935; Ford 1965). 

REASON FOR INCLUSION IN  THE S E R I E S  

The P a c i f i c  sanddab i s  
commercial l y  impor tan t  i n  C a l i f o r n i a  
w i t h  demand o f t e n  exceeding supply. 
Speckl ed sanddabs have 1 i ttl e 
commercial importance because o f  t h e i r  
smal l  s i z e .  Throughout t he  l a t e  1970's 
and e a r l y  1980's sanddabs became 
i n c r e a s i n g l y  impor tan t  i n the  
commercial f i s h e r y ,  i n  bo th  pounds 
landed and do1 l a r  va lue  o f  t he  catch.  

Because sanddabs i n h a b i t  shal low,  
environmental 1 y s e n s i t i v e  areas such 
as bays and es tua r i es ,  i t  i s  impor tan t  
t o  i n v e s t i g a t e  the  e f f e c t s  o f  
p o l l u t a n t s  and human i n t e r a c t i o n s  on 
t h e i r  ecology. 

LIFE HISTORY 

I n  l i f e  h i s t o r y  s t u d i e s  o f  t h e  
C i  t h a r i c h t h y s  reviewed here, Arora 
(1951) ~ r o v i d e d  t h e  most c o m ~ l e t e  
rev iew o f  t he  P a c i f i c  sanddab and' Ford 
(1965) i n v e s t i g a t e d  t h e  general 
b i  01 ogy, popul a t i  on dynami cs , arld 
behavior  o f  t h e  speck1 ed sanddab. 
Reproduct ion o f  bo th  species was 
s tud ied  by Chamberl a i  n (1979). 
Ahls t rom e t  a1 . (1984) pub1 ished 
d e t a i  1 ed i nformat ion  on t he  
development and d i s t r i b u t i o n  o f  
sanddab 1 arvae. Feeding eco l  ogy o f  
t he  P a c i f i c  and speckled sanddabs was 
descr ibed  by Hulberg and O l i v e r  (1978) 
and Ambrose (1976). 



F i g u r e  3 .  Geographic d i s t r i b u t i o n  o f  P a c i f i c  sanddab a long  t h e  Cal i f o r n i a  
coas t .  
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F igu re  4. Geographic d i s t r i b u t i o n  o f  t h e  speck led sanddab a long t h e  
C a l i f o r n i a  coas t .  



Reproduct ion hours i n d i c a t e d  t h a t  t h e  f i s h  spawned 
i n  e a r l y  morn ing (Ford  1965).  

Reproduc t i ve  p a t t e r n s  o f  t h e  two 
spec ies  o f  C i t h a r i c h t h y s  a r e  s i m i l a r .  
D i f f e r e n c e s  i n  wa te r  temperature 
f rom yea r  t o  yea r  may i n f l u e n c e  t h e  
t i m e  o f  spawning (Chamberlain 1979; 
Ford 1965).  Southern spec ies  o f  
~i t h a r i c h t h y s  beg in  r ep roduc t i on  
e a r l i e r  and con t i nue  i t  l onae r  than  
sanddabs i n  cool  e r  no r t he rn "  wa te rs  
(Chamberl a i  n  1979). Adul t s  spawn near  
bot tom i n  bays and t h e  open ocean, 
where water  temperature i s  1  ow. 
V i  t e l l  ogenesi s  beg ins  as e a r l y  as 
February f o r  bo th  spec ies  o f  
C i  t h a r i  ch thys  (Chamberl a i  n  1979).  

Spawning season i n  P a c i f i c  
sanddabs, c o l l e c t e d  a t  depths o f  35 t o  
90 m f rom P o i n t  Reyes t o  San 
Franc isco ,  was determined f rom a 
s e r i e s  o f  obse rva t i ons  o f  egg s i z e  
(A ro ra  1951).  The eggs were l a r g e s t  
f rom J u l y  t o  September; most reached 
maximum s i z e  i n  August. Male 
development peaked d u r i n g  t h i s  same 
p e r i o d .  By October n e a r l y  a l l  females 
were spent .  Females matured a t  age 3, 
a t  an average o f  190 mm TL (A ro ra  
1951). 

I n  specimens o f  speck led sanddabs 
o f  9 1  t o  148 mm (TL) ,  f rom depths o f  5  
t o  45 m, c o l l e c t e d  on t h e  i n t e r canyon  
s h e l f  o f f  sou thern  Ca l i f o rn i a , .  Ford 
(1965) found t h a t  spawning began i n  
A p r i l ,  when more than 50% o f  a l l  eggs 
were mature,  and ended i n  September. 
Spawning c o i n c i d e d  w i t h  a  sudden 
d e c l i n e  i n  bot tom water  temperature 
( f r o m  15 t o  10.5 "C) due t o  s p r i n g  
u p w e l l i n g  (Fo rd  1965).  No mature eggs 
were found  i n  sanddabs c o l l e c t e d  i n  
October o r  December. Female speck led  
sanddabs matured a t  age 2, a t  an 
average l e n g t h  o f  70 t o  80 mm TL (Ford  
1965).  Spawning male and female 
speck l  ed sanddabs congregated a t  t h e  
head o f  La J o l l a  Canyon d u r i n g  s p r i n g  
and summer. The c o l l e c t i o n  o f  l a r g e  
numbers o f  r e c e n t l y  f e r t i l i z e d  eggs o f  
sanddabs i n  su r f ace  n e t  tows over  
t h e  i n t e r canyon  s h e l f  a t  0800 t o  0900 

Three d i s t i n c t  groups o f  egg 
m a t u r i t y  s tages have been desc r i bed  
f o r  t h e  two spec ies o f  sanddabs 
rev iewed here:  s tage  I, immature; 
s tage  11, sma l l  , semi-opaque t o  1  a rge  
and g ranu la r ;  and s tage 111, mature. 
A ro ra  (1951) and Ford (1965) b o t h  
conc l  uded t h a t  mu1 t i  p l  e  spawni ngs pe r  
season occur  because t h e  t h r e e  s i z e  
groups o f  eggs a r e  p resen t  
s imu l taneous ly  i n  mature females. 

Eggs o f  west coas t  spec ies  o f  
C i  t h a r i c h t h y s  a r e  s p h e r i c a l  , 
t r a n s l u c e n t ,  s i m i l a r  i n  s i z e ,  and 
c o n t a i n  one o i l  g l o b u l e  a t  m a t u r i t y .  
Immature eggs may c o n t a i n  severa l  o i l  
g l o b u l e s  o f  v a r i o u s  s i zes .  The modal 
d iamete r  o f  mature P a c i f i c  sanddab 
eggs was r e p o r t e d  t o  be about  0.650 mm 
by Aro ra  (1951) .  The average maximum 
diameter  o f  P a c i f i c  sanddab eggs 
c o l l e c t e d  o f f  Orange County i n  August 
was 0.845 mm (Chamberl a i n  1979).  The 
l a r g e s t  speck led  sanddab eggs averaged 
0.448 mm i n  September, 0.540 mm i n  
February, and 0.760 mm i n  May 
(Chamberl a i  n  1979).  

Testes o f  mature P a c i f i c  and 
speck led sanddabs averaged 0.11% and 
0.21%-0.36% r e s p e c t i v e l y  o f  f r esh ,  wet  
body we igh t  (Chamberlain 1979). Weight 
o f  f r e s h ,  wet  o v a r i e s  were 1.0% t o  
4.4% o f  body we igh t  f o r  P a c i f i c  
sanddab and 1.7% t o  5.6% f o r  speck led  
sanddab (Chamberlain 1979).  

No f e c u n d i t v  es t ima tes  f o r  
P a c i f i c  sanddabs have been pub1 ished.  
Ford (1965) r e p o r t e d  t h a t  speck led  
sanddabs 50.0 t o  67.5 mm TL 
con ta ined  o n l y  immature eggs o f  0.03 
t o  0.15 mm, and f i s h  l a r g e r  t han  78 mm 
TL had l a r g e  numbers o f  mature o r  
ma tu r i ng  eggs 0.35 t o .  0.77 mm i n  
d iameter .  Est imated numbers o f  eggs 
spawned pe r  season by speck l  ed 
sanddabs were 4,200 a t  l e n g t h s  o f  85- 
90.5 mm, 12,100 a t  109.5-110.5 mm. and 
22,500 a t  g r e a t e r  than  129.0 mm TL 
(Fo rd  1965). Many post-spawning males 



and females o f  b o t h  species (which 
were sampled a t  var ious  t imes d u r i n g  
t h e  spawning season) re ta i ned  t h e  b u l k  
o f  t he  sperm o r  ovar ian  mass, suggest- 
i n g  t h a t  r e l a t i v e l y  w a l l  numbers o f  
sperm and eggs a r e  re leased throughout  
t h e  spawning season, and m u l t i p l e  
spawnings occur. 

E a r l y  Devel opmen t 

Chamber1 a i n  (1979) pub1 ished t h e  
most d e t a i  1 ed d e s c r i p t i o n  o f  
C i  t h a r i  chthys eggs and embryos, and 
Ahls t rom e t  a l .  (1984), t h e  bes t  s tudy 
o f  l a r v a l  stages. 

Larvae ha tch  a t  about 2.0 mm TL 
o r  less ,  and complete t he  yo1 k-sac 
stage o f  development a t  about 3.0 mm 
TL (Wang 1981). Para1 i c h t h i d  
f l a t f i s h ,  i n c l u d i n g  sanddabs, a re  F igure  5. Larva l  development o f  t h e  
usual 1 y s i n i s t r a l  ; du r i ng  P a c i f i c  sanddab (Ah1 st rom and Moser 
metamorphosis t he  l a r v a e  t rans fo rms t o  1975). 
a j u v e n i l e  form w i t h  bo th  eyes on t h e  
l e f t  s i d e  o f  t he  head and an 
asymmetrical p igmenta t ion  p a t t e r n  
(Ah1 st rom e t  a1 . 1984). T iming of 
metamorphosis i n  f l a t f i s h  i s  more 
c l o s e l y  re1  a ted  t o  environmental 
temperature and i n d i v i d u a l  s i z e  than  
t o  age (Ah ls t rom and Moser 1975). 
C i t h a r i c h t h y s  l a r v a e  longer  than 5 mm 
can be i d e n t i f i e d  on t h e  bas is  o f  a 
combinat ion o f  pigment charac te rs ,  
m e r i s t i c  counts, and l o c a t i o n  o f  
capture (Ahls t rom e t  a1 . 1984; 
Ah1 strom and Moser 1975). 

A t  about 5 mm TL, P a c i f i c  
sanddabs develop two elongated, 
ornamental r ays  a t  t h e  i n s e r t i o n  o f  
t he  dorsa l  f i n  and two corresponding 
rays  f rom the  p e l v i c  f i n s  (F igu re  5 ) .  
Speckled sanddabs develop no such rays  
du r i ng  t h e i r  development (F igu re  6 ) .  
P a c i f i c  sanddabs l o s e  the  rays  du r i ng  
metamorphosis (Po r te r  1964). The 
m e r i s t i c  c h a r a c t e r i s t i c s  o f  a d u l t s  a re  
use fu l  i n  i d e n t i f y i n g  Young F igure  6. Larva l  development o f  t he  
C i  t t f a r i  chthys (see summary o f  adul t speck1 ed sanddab (Ahls t rom and Moser 
c h a r a c t e r i s t i c s ) .  1975). 



La rva l  P a c i f i c  sanddabs have 
groupings o f  me1 anophores a long  t h e  
d o r s a l ,  ana l ,  caudal ,  and eyed-side 
p e c t o r a l  f i n s ,  whereas speck l  ed 
sanddab l a r v a e  l a c k  me lan in  
(Chamber1 a i  n  1979; P o r t e r  1964).  
P a c i f i c  sanddabs l o s e  much o f  t h e  
me lan i n  d u r i n g  the l a t e  j u v e n i l e  and 
e a r l y  a d u l t  development s tages,  b u t  
t h i s  c h a r a c t e r i s t i c  i s  u s e f u l  i n  
d i f f e r e n t i a t i n g  t he  j u v e n i l e s  o f  t h e  
two species. A t  about  28 mm s tandard  
l e n g t h  (SL) ,  myotomes take on a  W- 
shaped appearance. P igmenta t ion  on 
t h e  eyed s i d e  o f  P a c i f i c  sanddabs 
becanes more pronounced d u r i n g  g r w t h  
f rom 110 t o  120 mm SL. 

Loca t i on  o f  cap tu re  i s  impo r t an t  
t o  t h e  i d e n t i f i c a t i o n  o f  sanddab 
l a r v a e  because o f  t h e  d i f f e r e n c e s  i n  
t h e i r  d i s t r i b u t i o n  (Ah ls t rom and Moser 
1975).  The geographic  d i s t r i b u t i o n s  
o f  l a r v a l  speck led  and P a c i f i c  
sanddabs ove r l ap  each o t h e r  and a l s o  
those  o f  l a r v a l  C. f r a g i l i s  ( g u l f  
sanddab), and C. xanthost igma ( l o n g f i n  
sanddab) i n  t h e  sou thern  p o r t i o n  of 
t h e i r  range (Ba ja  t o  sou thern  
C a l i f o r n i a ) .  Loca t i on  o f  cap tu re  may 
o f t e n  he1 p  t o  d i f f e r e n t i a t e  g u l f  and 
l o n g f i n  sanddabs gathered f rom t r a w l s  
n o r t h  o f  t h e i r  range. 

Pe lag i c  speck l  ed sanddab 1  a rvae  
have been c o l  1  ec ted  f rom c l o s e  i nsho re  
t o  320 km o f f s h o r e  ( B e r r y  and Pe rk i ns  
1966) ; and p e l a g i c  1  arvae o f  P a c i f i c  
sanddabs f r om  c l o s e  i nsho re  ( B e r r y  and 
Pe rk i ns  1966) t o  724 km o f f s h o r e  
(Ah1 s t rom 1965).  Juveni  1  e  
C i  t h a r i c h t h y s  u s u a l l y  i n h a b i t  t h e  
e n t i r e  ba thyme t r i c  range o f  t h e  
spec ies ,  and may p r e f e r  t h e  same 
s u b s t r a t e  t ypes  as t h e  adul  t s  
(Chamberlain 1979).  Ah1 s t rom (1959) 
r e p o r t e d  sanddab l a r v a e  d i s t r i b u t e d  
between t h e  su r f ace  and 88 m  i n  depth.  
Dur ing  s p r i n g ,  summer, and f a l l  
t r a n s f o r m a t i  on and s e t t l  i n g  , speck l  ed 
sanddabs o f  25 t o  75 mm TL were most 
abundant a t  depths o f  15 t o  25 m  on 
t h e  i n t e r canyon  s h e l f  (Fo rd  1965).  
Larvae and j u v e n i  1 es move re1  a t i v e l  y  
s h o r t  d i s t ances  i n  search o f  p rey ,  

cover f rom p reda to r s ,  and more 
s u i t a b l e  temperature (Ah1 s t rom and 
Moser 1975; Chamberlain 1979; Ford 
1965); i n  a d d i t i o n  l a r v a e  a r e  c a r r i e d  
l o n g  d i s t ances  by ocean cu r ren t s .  

Larvae o f  t h e  f o u r  spec ies  o f  
C i t h a r i c h t h y s  composed 87% o f  a l l  
f l a t f i s h  l a r v a e  sampled d u r i n g  t h e  
C a l i f o r n i a  Coopera t i ve  Oceani c  
F i s h e r i e s  I n v e s t i g a t i o n s  (CALCOFI) 
between 1955 and 1960 (Ah l s t r om  and 
Moser 1975; Ah ls t rom 1969).  Eggs and 
l a r v a e  a r e  p l a n k t o n i c ,  o c c u r r i n g  a long  
t h e  e n t i r e  CALCOFI sampl ing area, and 
were c o l l e c t e d  i n  l a r g e  numbers f rom 
June t o  August. Loeb e t  a l .  (1983) 
r e p o r t e d  t h a t  1  arva! f l a t f i s h  
abundance peaked f rom October through 
November, p r i m a r i  1  y  because 1  arge 
numbers o f  P a c i f i c  and speck led 
sanddabs were found  i n  a l l  nearshore 
reg ions .  

GROWTH CHARACTERISTICS 

Growth i n  sanddabs has been shown 
t o  be r e g u l a t e d  by numerous f a c t o r s :  
p r e y  a v a i l a b i  1  i t y ,  p o p u l a t i o n  d e n s i t y ,  
env i ronmenta l  temperature,  s a l i n i t y ,  
and s u i t a b l e  h a b i t a t  (Chamberlain 
1979; Ford  1965; E h r l i c h  e t  a l .  1979; 
Hul be rg  and 01 i v e r  1978).  

Most age and growth s t u d i e s  
conducted on P a c i f i c  and speck led  
sanddabs have been based on t h e  s c a l e  
method o f  age de te rm ina t i on .  Females 
o f  bo th  spec ies  grow f a s t e r  and a t t a i n  
l a r g e r  s i z e s  than  males (Chamberlain 
1979; Ford 1965; V i l l a d o l i d  1927).  I n  
t h e  P a c i f i c  sanddab, t h e  growth r a t e  
i s  f a s t e r  and t h e  l i f e  span (8-10 
yea rs )  i s  l onge r  than  i n  t h e  speck led  
sanddab (3-4 yea rs )  (A ro ra  1951; Ford 
1965).  

P a c i f i c  sanddabs grow r a p i d l y  
f rom J u l y  t o  November (A ro ra  1951).  
Average t o t a l  1  engths o f  P a c i f i c  
sanddabs a t  ages I t o  I V  (males and 
females combined) a r e  95, 148, 192, 



and 226 mm. Corresponding average 
weights a re  6.6, 27.8, 69.3, and 116.5 
g (Arora  1951). Throughout 
development, we igh t  increased a t  a 
r a t e  s l i g h t l y  h igher  than t he  cube o f  
t he  l e n g t h  (Arora  1951). A f t e r  t he  
f o u r t h  year ,  females grew f a s t e r  than 
males; a t  t he  end o f  t h e  seventh year ,  
males averaged 246 mm, and females, 
274 mm TL (Arora  1951). V i  11 ado1 i d  
(1927) repo r ted  s i m i l a r  growth r a t e s  
f o r  P a c i f i c  sanddabs co l  1 ec ted  o f f  San 
Francisco and Monterey. 

Arora  (1951) determined t h e  age 
composi t ion and 1 ength-weight re1 a t i o n  
f o r  P a c i f i c  sanddabs from 150 f i s h  
co l  l e c t e d  near t h e  F a r a l l  on I s 1  ands, 
o f f  t h e  no r the rn  C a l i f o r n i a  coast ;  and 
Chamberl a i n  i 1979) co l  1 ected 1 ength 
and weight  da ta  f o r  t h i s  species i n  
t r a w l  surveys o f f  southern Cal i f o r n i a .  

F i gu re  7. Length-weight r e l a t i o n s h i p  
w i t h  f i t t e d  curve f o r  P a c i f i c  sanddab 
(Chamberlain 1979). 

A r o r a ' s  (1951) leng th-we igh t  equat ion  
(logW = 5.59 + 3.26 l ogL )  was s i m i l a r  
t o  Chamberlain's equat ion  (F igu re  7 ) .  
The two equat ions have d i f f e r e n t  Y 
i n t e r c e p t  va lues,  however, because 
Arora used t o t a l  1 ength measurements 
and Chamberl a i  n measured standard 
1 ength. Both researchers determined 
t h a t  s tandard l e n g t h  increases 84 mm 
f o r  every 100-mm increase i n  t o t a l  
1 ength. 

Ford (1965) examined 50 speckled 
sanddabs, 50-148 mm TL, t o  es t ima te  
1 ength-at-age. Growth r a t e s  a r e  
t y p i c a l  o f  most f i s h ;  t h e r e  i s  a ve ry  
r a p i d  inc rease  i n  l e n g t h  d u r i n g  t he  
f i r s t  year  (Ford 1965). Seasonal 
v a r i a t i o n  i n  growth i s  s i m i l a r  t o  t h a t  
i n  P a c i f i c  sanddabs: most r a p i d  growth 
i s  du r i ng  summer and e a r l y  f a1  1 . A t  
t he  end o f  t h e  f i r s t  year ,  speckled 
sanddabs a t t a i n  55%-60% o f  t h e  median 
t o t a l  l e n g t h  and 13%-18% o f  t he  median 
weight  a t t a i n e d  a t  t h e  end o f  t h e  
t h i r d  year  (Ford 1965). To ta l  l e n g t h  
ranges ( m i l l i m e t e r s )  f o r  groups 0-111 
were 25-75, 76-105, 106-120, and 121- 
150. Est imated mean t o t a l  l eng ths  a t  
the end o f  the f i r s t ,  second, and 
t h i r d  year  were 66.5, 93.8, and 111.0 
mm f o r  males and 69.0, 99.6, and 
126.6 mm f o r  females (Ford 1965). 
Growth r a t e  decreased a t  a median 
t o t a l  l e n g t h  o f  70 mm. D i f f e rences  
between the  sexes i n  t o t a l  l e n g t h  and 
median d r y  we igh t  near t h e  end o f  t he  
t h i r d  year  o f  l i f e  were about 16 mm 
and 1.9 g f o r  speckled sanddabs (Ford 
1965). 

Ford (1965) used t o t a l  l eng th  
measurements i n  r e l a t i n g  d r y  and wet 
we igh t  t o  l e n g t h  i n  speckled sanddabs: 
LoglO Dry Wt(g)= -6.2753 + 3.2953 
LoglO TL; and Loglo Wet Wt(g)= -5,5750 
+ 3.2953 LoglO TL. These equat ions 
a re  s i m i l a r  t o  t h e  leng th-we igh t  
re1  a t i  on developed by Chamberl a i  n 
(1979)(F igure 8 ) .  Once again, t he  
method o f  measurement i s  responsi  b l  e 
f o r  t h e  d i f f e r e n c e s  i n  c o e f f i c i e n t s .  



by shor t - te rm,  d ie1  v a r i a t i o n s  i n  
environmental c o n d i t i o n s  (Ford 1965). 

F i gu re  8 .  Length-weight r e l a t i o n s h i p  
w i t h  f i t t e d  curve f o r  speckled sanddab 
(Chamberlain 1979). 

The abundance o f  speck1 ed 
sanddabs peaked i n  King Harbor, 
Redondo Beach, CA, f rom w in te r  through 
e a r l y  summer, when bottom temperatures 
were low (Eh r l  i c h  e t  a1 . 1979). A f t e r  
summer and fa1  1 breakdown o f  thermal 
s t r a t i f i c a t i o n ,  t h e  numbers o f  
speckled sanddabs decreased i n  King 
and Los Angeles Harbors ( E h r l i c h  e t  
a l .  1979; Stephens e t  a l .  1973). 

Water temperature f l u c t u a t i o n s ,  
p o l l u t i o n ,  and human i n t e r f e r e n c e  
inc rease  s t r e s s  on i n n e r  harbor 
sanddab popul a t i  ons by causing 
increased r a t e s  o f  i n f e c t i o n ,  
pa ras i t i sm ,  and h igher  m o r t a l i t y  
( E h r l i c h  e t  a l .  1979; Stephens e t  a l .  
1973). Due t o  t he  i n s t a b i l i t y  o f  
i nne r  harbor  environments which may 
f o r c e  f i s h  t o  move seaward i n t o  o the r  
waters,  the  occurrence o f  
subpopul a t i  ons o f  sanddabs i n  i n n e r  
harbor  waters i s  u n l i k e l y  ( E h r l i c h  e t  
a1 . 1979; Chamberl a i n  1979; Stephens 
e t  a l .  1973 ; Tay lo r  1957). 

ECOLOGICAL ROLE 

MIGRATION AND MOVEMENT OF ADULTS 
Food and Feeding 

A d u l t  C i  t h a r i c h t h y s  a r e  n o t  
h igh1 y m ig ra to r y  (Chamberl a i n  1979). 
Movement o f  a d u l t  sanddabs i s  
i n f l uenced  by prey ava i  1  ab i  1  i t y  
(Hulberg and O l i v e r  1978; C a i l l i e t  e t  
a l .  1978), seasonal temperature 
f l u c t u a t i o n s  (Eh r l  i c h  e t  a1 . 1979; 
Stephens e t  a l .  1973; Ford 1965), and 
subs t ra te  t ype  (Feder e t  a l .  1974; 
Ambrose 1976). 

Popu la t ion  d e n s i t i e s  and age 
composi t ion o f  speckled sanddabs on 
t he  in te rcanyon she l f ,  o f f  La J o l l a ,  
CA, were r e l a t i v e l y  s tab le ,  r e f l e c t i n g  
t h e  constancy o f  t he  ba thymet r i c  
d i s t r i b u t i o n  and abundance over a 
sampl i n g  p e r i o d  averaging 30 days. 
D i s t r i b u t i o n  was n o t  g r e a t l y  a f fec ted  

Larva l  C i  t h a r i c h t h y s  have been 
descr ibed as p lank ton i c  by severa l  
au thors  (Ah ls t rom and Moser 1975; 
F i  t c h  and Lavenberg 1971). Pos t la rvae  
e a t  zooplankton and a d u l t s  e a t  a wide 
v a r i e t y  o f  smal l  p e l a g i c  f i s h ,  
cephalopods, crustaceans, and marine 
worms (Hogue and Carey 1982; Hulberg 
and O l i v e r  1978; Ambrose 1976; F i t c h  
and Lavenberg 1971; Ford 1965). 

Marine f i s h  l a r vae  feed  on many 
k inds  o f  organisms b u t  copepod n a u p l i i  
appear t o  predominate i n  t h e i r  d i e t s  
(Houde and Taniguchi 1979). Larva l  
s u r v i v a l  and growth r a t e  and t he  
l e n g t h  o f  t he  l a r v a l  pe r i od  depend on 
concent ra t ions  o f  food organisms, b u t  
du r i ng  t he  l a r v a l  p e r i o d  marine f i s h  



are  a l s o  most vu lne rab le  t o  p reda t i on  
(Houde and Schekter 1980). 

Morphological  adapta t ions  such as 
long symmetrical jaws, sharp tee th ,  
and long se r ra ted  g i  11 rakers  a1 low 
sanddabs t o  grasp and h o l d  animals 
wh i l e  swimming i n  midwater (Pearcy and 
Hancock 1978; A1 exander 1974). 
S i g n i f i c a n t l y  g rea te r  stomach f u l l n e s s  
i n  P a c i f i c  sanddabs c o l l e c t e d  a t  dawn 
i n  t r a w l  samples (versus samples 
c o l l e c t e d  f rom t r a w l s  a t  o ther  t imes)  
suggests t h a t  t h e  f i s h  a re  noc turna l  
feeders (Hopkins and Hancock 1980). 

Young and Mearns (1980), i n  work 
on t h e  f l o w  o f  p o l l u t a n t s  through t h e  
marine food web, assigned sanddabs t o  
p r imary  and secondary ca rn i vo re  
t r o p h i c  pos i t i ons .  Hul berg and 01 i v e r  
(1978) showed t h a t  euphausid and mysid 
crustaceans accounted f o r  most o f  t he  
number and volume o f  crustaceans eaten 
by a d u l t  P a c i f i c  sanddabs o f  85 t o  
211 mm SL. The polychaetes eaten by 
sanddabs were almost e x c l u s i v e l y  
species t h a t  feed a t  t h e  sediment 
sur face  (e.g., N o t h r i a  elegans, 
Amaeana occ identa l  i s , and Magel ona 
saccul a t a )  . Tentacles o f  - A. 
occ identa l  i s  were eaten more 
f requent1 y than the  e n t i  r e  animal . 
Juven i l e  rock f i shes  (Sebastes spp.) 
and razo r  clams ( S i l  i qua  spp. ) were 
a l s o  found i n  stomachs o f  P a c i f i c  
sanddabs. Hab i t s  o f  t he  prey  suggest 
P a c i f i c  sanddabs are  o p p o r t u n i s t i c  
feeders and poor d iggers  (Hulberg and 
01 i ver 1978). 

Cross e t  a l .  (1985) repor ted  t h a t  
t h e  p r o p o r t i o n  o f  crustaceans 
decreased and the  p r o p o r t i o n  o f  
polychaetes increased i n  t he  P a c i f i c  
sanddab d i e t ,  a long an i nc reas ing  
po l  1 u t i o n  g rad ien t  o f  munic ipal  
wastewater on the  mainland s h e l f  near 
Los Angeles, CA. I n  t he  same study, 
speckl ed sanddabs fed  p r i m a r i l y  on 
benth ic ,  ep ibenth ic ,  and nek ton ic  
crustaceans. 

Juven i l e  speckled sanddabs , 
sho r te r  than 75 mm, f e d  on copepods, 

amphi pods, cumaceans and mysi ds; 
a d u l t s  (76 mm and l a r g e r )  re1  i e d  l e s s  
on these forms and seemed t o  
concentrate on t h e  l a r g e r  decapods, 
mol lusks,  and small  f i s h  (Ford 1965). 
Speckled sanddab prey cons is ted  
p r imar i  1 y o f  crustaceans (61%) ; t h e  
major taxa,  i n  o rder  o f  importance, 
were Amphipoda, Decapoda, Mysidacea, 
Cumacea, Copepoda, and Isopoda (Ford 
1965). I n  concurrence, Ambrose (1976) 
found amphipod and mysid crustaceans 
t o  be the  most impor tan t  prey f o r  
speckl ed sanddabs a t  seaward s t a t i o n s  
o f  E l  khorn Slough, CA. When speckl ed 
sanddabs f e d  a t  i nne r  slough s t a t i o n s  
they  a t e  po l  ychaetes, b i v a l v e  siphons, 
decapods, and ( t o  a l esse r  e x t e n t )  
f i s h .  

Speckled sanddabs had t h e  second 
h ighes t  mean t r o p h i c  d i v e r s i t y  among 
a l l  species sampled (0.51, on a sca le  
o f  0 - l ) ,  a t  s t a t i o n s  where i t  occurred 
(Ambrose 1976). Speck1 ed sanddabs were 
genera l i zed  feeders a t  seaward o f  
Elkhorn Slough, and much more 
spec ia l  i zed  feeders a t  i n n e r  slough 
s t a t i o n s  where they fed  on one species 
o f  mysid, Acanthomvsis d a v i s i i  
( C a i l l  i e t  1977; Ambrose 1976). 
Speckled sanddabs r e l y  on s i g h t  f o r  
feed ing  and p i c k  food c l e a n l y  from t h e  
bottom, w i t hou t  much extraneous 
m a t e r i a l  (Ford 1965). These f i s h  t ake  
advantage o f  normal ly  unavai 1 ab le  
in fauna d is lodged from sand by t h e  
d igg ing  rays  Uro l  o ~ h u s  ha1 l e r i  and 
M v l i o b a t i s  c a l i f o r n i c a .  Since speckled 
sanddabs reach d e n s i t i e s  o f  up t o  l /m2 
over  sand, t hey  may increase t h e  
mor ta l  i t y  r a t e s  o f  i n fauna l  prey 
d i s tu rbed  by d igg ing  rays  (VanBl ar icom 
1982). Poor v i  s i  b i  1 i t y  and subs t ra te  
type  a t  some i n n e r  slough s t a t i o n s  may 
have a f f e c t e d  speckl ed sanddab feeding 
h a b i t s  (Ambrose 1976). Food types a t  
i nne r  slough areas d i d  n o t  appeqr t o  be 
a l i m i t i n g  f a c t o r  (Ambrose 1976). 

Species Assoc ia t ion  

I n  southern C a l i f o r n i a ,  P a c i f i c  
sanddabs are  found i n  assoc ia t ions  
w i t h  Dover sole,  M i  crostomus 



paci f i cus , 
Pori chthys 
Zal embi us 
combf i sh, 
(Chamberla 

plainfin midshipman, 
notatus, pink seaperch, 
rosaceus, and shortspine 

Zaniolepis frenata 
in 1979; Stephens et al. 

Larval Pacific sanddabs are 
preyed on by albacore (Thunnus 
alalunga), salmon (Oncorhynchus spp.), 
chub mackerel (Scomber japonicus), and 
invertebrates such as medusae and 
ctenophores (Fi tch and Lavenberg 
1971). 

In southern Cal ifornia, speckled 
sanddabs are found in associations in 
shall ow water with Cal i forni a tonaue- 
fish, Symphurus atri cauda; hornyhead 
turbot, Pleuronichthys verticalis; and 
Engl i sh sole, Parophrys vetul us 
(Chamberlain 1979; Stephens et a1 . 
1973; Ford 1965). 

Juveniles and adults of both 
species are preyed on by larger fish 
such as the Cal ifornia ha1 i but, 
Paralichthys californicus (Ford 1965). 

ENVIRONMENTAL REQUIREMENTS 

Substrate 

Both species of sanddabs reviewed 
here have similar preferences for 
sandy bottom areas along the 
California coast (Hulberg and Oliver 
1978; Hart 1973; Ambrose 1976; 
Cailliet et al. 1978; Ford 1965). 
Chamberlain (1979) coll ected sanddab 
specimens from fine sand and sandy- 
mud containing broken shell material. 
Feder et al. (1974) reported Pacific 
sanddabs to be dominant in deep sand 
or sandy-mud areas. Speckled sanddabs 
prefer irregularities and foreign 
objects in their habitat, resulting in 
their higher densities around rock 
pilings, pier pilings, and canyons 
(Feder et al. 1974; Ford 1965). Ford 
(1965) determined that speckl ed 

sanddabs tolerated sediments having a 
wide range of grain sizes and that 
grain size had no effect on the 
quantity of sui tab1 e food organisms 
avai 1 abl e to speckl ed sanddabs. 
Ambrose (1976) reported substrate and 
turbidity to be the most likely 
factors limiting the movement of 
speckl ed sanddabs in El khorn Slough. 

Temperature 

Ehrl ich et a1 . (1979) estimated 
a temperature range of 8-13 "C for 
efficient growth, in a laboratory 
study of speckled sanddabs from King 
Harbor. A1 though on1 y 1 imi ted 
information is available on the 
effects of temperature on sanddab 
physiology , it is general 1 y expected 
that temperature affects oocyte 
maturation, time of spawning, larval 
devel opment , adul t and 1 arval movement 
into different habitats, food 
availability, and growth rate. 

Densities of juvenile and adult 
speckl ed sanddabs were higher at 
depths greater than 15 m, where 
temperatures were 1 ower and relative1 y 
stable, than at depths less than 15 m. 
Speckled sanddabs seemed to favor a 
temperature range of 10.0 to 20.5 "C, 
over a depth range extending to 45 m 
(Ford 1965). 

Vegetation 

Information concerning the 
specific vegetation requirements for 
sanddabs was not found in the 
literature. Larvae, postlarvae, and 
young juvenile sanddabs may increase 
survival by inhabiting vegetated areas 
where protection from predators is 
available and prey organisms are more 
highly concentrated as compared with 
open areas. 

Sal ini ty 

Chamberlain (1979) estimated the 
specific gravity of fresh eggs of 



speck led sanddabs t o  be demersal a t  
1.025. As t h e  s a l i n i t y  inc reases  t o  
1.045, sanddab eggs become p l a n k t o n i c .  
Eggs o f  bo th  spec ies  ha tch  i n  s a l t  
wa te r .  Sal i n i  t y  requ i rements  f o r  
j u v e n i l e s  and a d u l t s  were n o t  found i n  
t h e  1  i t e r a t u r e .  

D i sso l ved  Oxygen 

Expl i c i  t p h y s i o l o g i c a l  r e q u i r e -  
ments f o r  d i s s o l v e d  oxygen were n o t  
found i n  t h e  l i t e r a t u r e .  

Contaminants 

L i v e r s  o f  P a c i f i c  sanddabs 
c o l  l e c t e d  near sewage o u t f a l l  s  had 
h igher  l e v e l s  o f  DDTs, PCBs, PCB 
metabol i tes,  copper, and z i n c  than d i d  
a c o n t r o l  s i t e .  Concentrat ions of DDT 
metabo l i tes  and cadmium were sometimes 
h ighe r  a t  t h e  c o n t r o l  s i t e ,  bu t  t h a t  
s i t e  may be exposed t o  some 
contamination. Gonads o f  P a c i f i c  
sanddabs had h ighe r  concent ra t ions  o f  
DDT, PCBs, and z i n c  near t h e  sewage 
o u t f a l l s  r e l a t i v e  t o  t h e  c o n t r o l  s i t e ;  
t h e r e  was n o t  a s i m i l a r  t r e n d  f o r  
copper and cadmi um (Brown e t  a1 . 1986). 

COMMERCIAL AND RECREATIONAL IMPORTANCE 

Commerci a1 F i s h e r y  

The two spec ies  o f  C i  t h a r i c h t h y s  
d iscussed here  a re  taken i n c i d e n t a l l y  
w i t h  o t h e r  bot tom f i s h  i n  commercial 
f i s h e r i e s  (F rey  1971).  The P a c i f i c  
sanddab ranked second i n  abundance 
among f i s h  spec ies  c o l l e c t e d  i n  t r a w l  
surveys conducted f rom 1969-1972 by 
t h e  Southern Cal i f o r n i a  Coastal  Water 
Research P r o j e c t  (1973).  Du r i ng  t r a w l  
surveys conducted on Santa Plonica Bay 
over  a  6  year  pe r i od ,  C a r l i s l e  (1969) 
found speck led  sanddabs t o  be t h e  most 
abundant spec ies  sampled. 

Because o f  t h e i r  smal l  s i ze ,  
speck led sanddabs a r e  usual  1  y  
d iscarded  a t  sea o r  ground up f o r  use 
i n  f i s h  meal. I n  t h e  Los Angeles 
area, speck led sanddabs ob ta i ned  f rom 
a  commerci a1 hook-and-1 i ne f i s h e r y ,  
were s o l d  i n  l o c a l  markets  u n t i l  t h e  
l a t e  1940 's  (Anon. 1949).  

Most Pac i  f i c  sanddabs a re  
harves ted  commercial 1  y  by bot tom 

F i g u r e  9. Commercial l and ings  o f  sanddabs, 1915 - 1986 (F rey  1971; Joyce 
U n d e r h i l l ,  C a l i f o r n i a  Department o f  F i s h  and Game, Long Beach, CA; pe r s .  comm.). 



f ishermen u s i n g  o t t e r  t r a w l s  ( F i  t c h  
and Lavenberg 1971) .  The commercial 
P a c i f i c  sanddab ca t ch  i s  landed a lmost  
e n t i r e l y  f rom t h e  p o r t s  o f  Eureka, San 
Franc isco ,  and Monterey ( F i t c h  and 
Lavenberg 1971; Anon. 1949) .  Be fo re  
1938, San Franc isco  l and ings  amounted 
t o  more t han  95% o f  t h e  t o t a l  
commercial ca tch .  H ighes t  1 andings t o  
da te  were i n  1917 when more than  2 
m i l l  i o n  pounds were taken  (Anon. 
1949).  Landi ngs then  dec l  i ned 
( F i g u r e  9 ) ,  r ose  t o  2 m i l l i o n  pounds 
i n  1925, and averaged about 500,000 
pounds f rom 1930-1970 (A ro ra  1951, 
Anon. 1949) .  Commercial l and ings  f rom 
1970-1986, averaged over  900,000 
pounds ( F i g u r e  9 ) ,  i n d i c a t i n g  an 
inc reased  demand f o r  t h i s  spec ies  
(Joyce Underhi  11, Cal i f o r n i a  
Department o f  F i s h  and Game, Long 
Beach, CA; pers .  comm.). P r i c e  
q u o t a t i o n s  f rom t h e  F isherman's  
Ma rke t i ng  Assoc i a t i on  i n  A p r i l  1987, 

i n d i c a t e d  t h a t  commercial f i s h  
buyers were pay ing  $0.37 per pound 
f o r  P a c i f i c  sanddabs. 

Spor t  F i s h e r y  

Sanddabs a r e  caught  by s p o r t  
f ishermen w i t h  hook-and- l ine.  Wire i n  
t h e  fo rm o f  a hoop, around which 
severa l  hooks a r e  fas tened ,  i s  b a i t e d  
w i t h  squ id ,  f i s h ,  shr imp, o r  clams and 
lowered t o  a p o i n t  c l o s e  t o  t h e  bot tom 
( F i t c h  and Lavenberg 1971) .  Sandy 
bot tom areas w i t h  c o n s i s t e n t l y  good 
f i s h i n g  i n c l u d e  t h e  horseshoe k e l p  
a rea  west o f  Los Angeles Harbor and 
areas o f f s h o r e  f rom La J o l l a ,  Newport 
Beach, Avalon, San Pedro, Ma1 i bu, 
Goleta,  Pismo Beach, P a c i f i c  Grove, 
Moss Landi ng , and Capi t o 1  a 
(Chamber1 a i  n 1979; F i  t c h  and Lavenberg 
1971).  F i t c h  and Lavenberg (1975) 
noted t h a t  speck led sanddabs make 
i n t e r e s t i n g  a d d i t i o n s  t o  aquar ia .  
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