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PREFACE 

Th is  species p r o f i l e  i s  one o f  a se r i es  on coasta l  aquat ic  organisms, 
p r i n c i p a l l y  f i s h ,  o f  spor t ,  commercial, o r  eco log ica l  importance. The p r o f i l e s  
are  designed t o  prov ide  coasta 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 he  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 environmental 
requirements o f  t h e  species and t o  descr ibe how popu la t ions  o f  t h e  species may be 
expected t o  reac t  t o  environmental changes caused by coasta l  development. Each 
p r o f i l e  has sect ions on taxonomy, 1 i f e  h i s t o r y ,  eco log i ca l  r o l e ,  environmental 
requirements, and economic importance, if appl i cab le .  A t h r e e - r i n g  b inde r  i s  
used f o r  t h i s  se r i es  so t h a t  new p r o f i l e s  can be added as they  a re  prepared. 
Th is  p r o j e c t  i s  j o i n t l y  planned and f inanced 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  quest 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. 

I n fo rma t ion  Trans fer  Special i s t  
Nat iona l  Wetlands Research Center 
U.S. F i sh  and W i l d l i f e  Serv ice 
NASA-Slidell Computer Complex 
1010 Gause Boulevard 
S l i d e l l ,  LA 70458 

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



CONVERSION TABLE 

M e t r i c  t o  U . S .  Customary 

M u l t i p l y  

m i l l i m e t e r s  (mm) 
cen t imete rs  (cm) 
meters (m) 
meters (m) 
k i  1  ometers (km) 
k i l omete rs  (km) 

square meters (m2)  
square k i  1  ometers (km2) 
hectares (ha) 

l i t e r s  (1)  
cub ic  meters (m3)  
cub ic  meters (m3) 

m i l l i g r m s  (mg) 
grams (g) 
k i lograms (kg)  
m e t r i c  tons (t) 
m e t r i c  tons (t) 

k i l o c a l o r i e s  ( k c a l )  
Ce ls ius  degrees ( O C )  

inches 
i nches 
f e e t  ( f t )  
fathoms 
s t a t u t e  m i l e s  (mi)  
n a u t i c a l  m i l e s  (nmi) 

square f e e t  ( f t2 )  
square mi 1  es ( m i 2 )  
acres 

ga l  1  ons (ga l  ) 
cub ic  f e e t  ( f t3)  
a c r e - f e e t  

ounces (02)  

ounces (02)  

pounds ( l b )  
pounds ( l b )  
s h o r t  tons ( t o n )  

B r i t i s h  thermal u n i t s  (Btu)  
Fahrenhei t  degrees (OF) 

!3! To Obta in 
0.03937 inches 
0.3937 inches 
3.281 f e e t  
0.5468 fathoms 
0.6214 s t a t u t e  m i l e s  
0.5396 n a u t i c a l  m i l e s  

10.76 square f e e t  
0.3861 square m i l e s  
2.471 acres 

ga l  l ons  
cub ic  f e e t  
a c r e - f e e t  

ounces 
ounces 
pounds 
pounds 
s h o r t  tons 

3.968 B r i t i s h  thermal u n i t s  
1.8(OC) + 32 Fahrenhei t  degrees 

U. S.  Customary t o  M e t r i c  

25.40 m i l l i m e t e r s  
2.54 cen t imete rs  
0.3048 meters 
1.829 meters 
1.609 k i  1  ometers 
1.852 k i  1  ometers 

0.0929 square meters 
2.590 square k i lomete rs  
0.4047 hectares 

1  i t e r s  
cub ic  meters 
cub ic  meters 

m i l l i g r a m s  
grams 
k i  lograms 
m e t r i c  tons 
m e t r i c  tons 

k i  1  ocal  o r i e s  
Ce ls ius  degrees 
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F igu re  1. Three species o f  seaperches. 

PILE PERCH, STRIPED SEAPERCH, AND RUBBERLIP SEAPERCH 

NOMENCLATUREITAXONOMYIRANGE 

S c i e n t i f i c  name . . . . .  Rhacochilus 
vacca ( G i  r a r d  

Preferred common name. . .  p i  1 e perch 
(F igure  1) 

Local common names . . p i l e  surfperch, 
f o r k - t a i  1 perch, porgy 

Class . . . . . . . . .  Osteichthyes 
Order . . . . . . . . . .  Perci  f ormes 
Fami l y  . . . . . . . . .  Embiotocidae 

Geographic range: Po r t  Wrangell , 
Alaska, t o  Guadalupe I s l a n d  o f f  Baja 
Cal i f o r n i a  (F igure 2). Rocky shores 
and near kelp, p i l i n g s ,  and 
underwater s t ruc tures ;  inshore and 
t o  46 m (Eschmeyer e t  a l .  1983). 

S c i e n t i f i c  name . . . . . .  Embiotoca 
l a t e r a l  i s  Agassi z 

. . . .  Preferred common name s t r i p e d  
seaperch (Figure 1) . . . . . .  Local common names s t r i p e d  
surfperch, b lue  perch . . . . . . . . .  Class Osteichthyes . . . . . . . . . .  Order Perciformes . . . . . . . . .  Family Embi otocidae 

Geographic range: Por t  Wrangell , 
Alaska, t o  nor thern Baja C a l i f o r n i a  
(F igure  2). Rocky coasts and ke lp  
beds; inshore and t o  21 m (Eschmeyer 
e t  a l .  1983). 

S c i e n t i f i c  name. . Rhacochi l u s  toxotes 
Agassi z . . .  prefer red  common name r u b b e r l i p  
seaperch (Figure 1) . . . . .  Local common names r u b b e r l i p  
surfperch, porgy 
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Figure 2. California distribution of pile perch, striped seaperch, and rubberlip 
seaperch. 



Class . . . . . . . . . . Osteichthyes 
Order . . . . . . . . . . Perci formes 
Fami ly  . . . . . . . . . Embiotocidae 

Geographic range: Mendocino County, 
C a l i f o r n i a ,  t o  c e n t r a l  Baja 
Cal i f o r n i a  i n c l u d i n g  Guadalupe 
I s l a n d  (F igu re  2). Usua l l y  rocky 
areas and near j e t t i e s ,  ke lp  o r  
p i l i n g s ;  inshore  and t o  46 m 
(Eschmeyer e t  a l .  1983). 

MORPHOLOGY/IDENTIFICATION AIDS 

Surfperches are charac te r ized  by 
having c y c l o i d  scales cover ing  t h e  
body and fo rming  a  sheath a t  t h e  base 
o f  t h e  dorsa l  f i n .  The dorsa l  f i n  i s  
s i ng le ;  t h e  spinous p o r t i o n  g radua l l y  
increases i n  he igh t  t o  t h e  p o i n t  where 
i t  j o i n s  t h e  s o f t  rayed po r t i on .  
There are t h r e e  a n a l - f i n  spines. No 
t e e t h  on vomer o r  pa la t i nes .  
Branchiostegals  5-6; g i  11 membranes 
f r e e  from t h e  isthmus. A l l  s u r f -  
perches are v iv iparous ;  t he  male has a  
d i s t i n c t i v e  anal g land on t h e  anal f i n  
(Tarp 1952). 

Rhacochi lus vacca: Rays a t  f r o n t  o f  
s o f t  dorsa l  f i n  long--about tw i ce  as 
long  as dorsa l  f i n  spines. Caudal f i n  
deeply  fo rked  (Eschmeyer e t  a l .  1983). 
Dorsal f i n  sp ines 9-11; s o f t  rays  21- 
25. Anal f i n  r ays  25-31; pec to ra l  f i n  
rays  19-22; ver tebrae  34-39. Scales 
along t h e  l a t e r a l  l i n e  56-69 + 5-8 on 
t a i l .  G i l l  rakers  18-22 on t h e  f i r s t  
arch ( M i l l e r  and Lea 1972). Ground 
c o l o r  s i l v e r y  o v e r l a i n  w i t h  brown o r  
soo ty  tones; most h e a v i l y  pigmented on 
dorsa l  sur face.  F ins  dusky (Tarp 
1952). Maximum l e n g t h  44 cm t o t a l  
l eng th  (TL) (Eschmeyer e t  a l .  1983). 

Embiotoca 1  a t e r a l  i s :  Body compressed; 
caudal peduncle s h o r t  and deep. 
Spinous p o r t i o n  o f  dorsa l  f i n  low. 
Dorsal  f i n  spines 10-12; s o f t  r ays  23- 
26. Anal f i n  r ays  29-33; pec to ra l  f i n  
rays  21-24; ver tebrae  33-35. Scales 
along t h e  l a t e r a l  1  i n e  59-65 + 6-8 on 
t h e  t a i l .  G i l l  r ake rs  22-27 on t h e  
f i r s t  arch ( M i l l e r  and Lea 1972). 

Ground c o l o r  coppery, darker  brown 
dorsa l  l y ;  about 15 h o r i z o n t a l  b l ue  
s t r i p e s  on t he  body below t h e  l a t e r a l  
l i n e ;  severa l  s e r i e s  o f  b lue  spots and 
s t r i p e s  on head; f i n s  coppery. Maximum 
leng th  38 cm TL (Eschmeyer e t  a l .  
1983 1. 

Rhacochi l u s  toxo tes :  A  l a r g e  sur fperch  
w i t h  t h i c k  l i o s .  Soines s l i q h t l v  
sho r te r  than rays  i n  dorsa l  f i n  (esch: 
meyer e t  a l .  1983). Dorsal  f i n  sp ines 
9-11, s o f t  rays  20-25; anal f i n  r ays  
27-30; pec to ra l  f i n  rays  21-24; ve r t e -  
b rae  35-38. Scales i n  l a t e r a l  l i n e  
69-76 + 6-9 on t h e  t a i l .  G i l l  r ake rs  
26-28 on t h e  f i r s t  a rch  ( M i l l e r  and 
Lea 1972). Ground c o l o r  s i l v e r y  w i t h  
b l ue  t o  p u r p l e  c o l o r a t i o n  on dorsa l  
surface; p e c t o r a l  f i n s  y e l l o w i s h  and 
p e l v i c s  black; o the r  f i n s  dusky o r  
f r i n g e d  w i t h  b lack.  L i p s  wh i t e  o r  
p i n k  (Tarp 1952). The l a r g e s t  o f  t h e  
surfperches, reach ing  a  maximum leng th  
o f  47 cm TL (Eschmeyer e t  a1 . 1983). 

REASON FOR INCLUSION I N  SERIES 

The p i l e  perch, s t r i p e d  
seaperch, and rubber1 i p  seaperch a1 1  
belong t o  t h e  f a m i l y  Embiotocidae, t h e  
surfperches. O f  t h e  23 species i n  
t h i s  fami l y ,  n ine teen are  widespread 
along t h e  C a l i f o r n i a  coast. Most a re  
inshore  species, found i n  ke lp  beds, 
i n  es tuar ies ,  around j e t t i e s ,  and 
ou t s i de  t h e  s u r f  zone o f  beaches. 
Many are  popular  spo r t  species, and a  
few, i n c l u d i n g  t h e  t h r e e  conta ined 
here in,  support a  smal l  commerci a1 
f i s h e r y  ( F r i  tzsche 1982). 

LIFE HISTORY 

Spawni rig 

Embryos a re  nu r tu red  i n  t h e  
female be fo re  b i r t h  and mav be f a i r l y  
l a r g e  as newborn young (~schmeyer  e t  
a1 . 1983 1. 

The t e s t i s  index f o r  male p i l e  
perch f rom Yaquina Bay, Oregon, peaked 



i n  September and October; t h e  h ighes t  
index i n  l a t e  September was t e n  t imes 
t h a t  i n  midsummer (Wares 1971). 

Fecundity (brood s i z e )  i s  pos i -  
t i v e l y  c o r r e l a t e d  w i t h  s i z e  and age i n  
female p i l e  perch ( B a l t z  1984; Wares 
19711, and weight i n  p i l e  perch and 
s t r i p e d  seaperch (Webb and B r e t t  
1972a). Female s t r i p e d  seaperch a l so  
d i s p l a y  an age-speci f ic  increase i n  
fecund i ty ,  wh i l e  no data are a v a i l a b l e  
f o r  rubber1 i p  seaperch (Bal t z  1984). 
Fecundity o f  p i l e  perch a t  t h e  age o f  
f i r s t  reproduc t ion  ( I V )  averages 11.7 
and sometimes exceeds 60 i n  o lde r  f i s h  
(ages V I  I - X  1. Average fecund i t y  o f  
s t r i p e d  seaperch i s  18 a t  t he  age of 
f i r s t  reproduc t ion  ( I 1  I )  and increases 
t o  32 a t  age V I I  ( B a l t z  1984). 

Breeding behavior has been 
observed on l y  i n  p i l e  perch and 
s t r i p e d  seaperch. A  p a i r  o f  p i l e  
perch swimming i n  t h e  same d i r e c t i o n  
suddenly t u r n  on t h e i r  s ides o r  upside 
down and b r i n g  t h e i r  u rogen i t a l  
openings i n t o  contac t  f o r  an i n s t a n t  
(Randolph 1928; Wales 1929). The 
behavior i s  somewhat d i f f e r e n t  i n  
s t r i p e d  seaperch. One member o f  a  
p a i r  mainta ins a  normal ( v e r t i c a l  ) 
swimming p o s i t i o n  wh i l e  t he  o ther  
o r i e n t s  i n  a  h o r i z o n t a l  plane. The 
anal f i n s  are s i t u a t e d  opposi te one 
another. They main ta in  t h i s  p o s i t i o n  
f o r  2  o r  3 seconds wh i l e  t h e  
h o r i z o n t a l l y  o r i en ted  i n d i v i d u a l  
(male?) v i b ra tes  o r  shudders and 
f e r t i l i z a t i o n  occurs (Edwards 1970). 

Development 

Since sur fperches are v i v i -  
parous, the  eggs and embryos develop 
w i t h i n  t he  maternal ovar ies.  The 
embryos ob ta in  nourishment f o r  growth 
by absorbing t h e  r i c h  ovar ian  f l u i d .  
The dorsal  and anal f i n s  o f  t he  embryo 
are  l a r g e  and vascular  and have 
spa tu la te  extensions (Moyle 1976; Webb 
and B r e t t  1972a) t h a t  l i e  i n  c l o s e  
contac t  w i t h  t h e  we l l -vascu la r ized  
ovar ian  wa l l .  Resp i ra t ion  a1 so takes 
p lace  between these spa tu la te  f i n s  and 

t h e  ovar ian  w a l l  (Webb and B r e t t  
1972a). The oxygen capac i t y  o f  t h e  
ovar ian  f l u i d  o f  s t r i p e d  seaperch and 
p i l e  perch i s  about t he  same as t h a t  
o f  10 p p t  seawater. T h i s  f l u i d  
apparent ly  lacks  r e s p i r a t o r y  pigments 
(Webb and B r e t t  1972b). I n  s t r i p e d  
seaperch, t h e  oxygen a f f i n i t y  o f  f e t a l  
hemoglobin i s  h igher  than t h a t  o f  t h e  
a d u l t  hemoglobin a t  a l l  phys io log i ca l  
pH's. Th is  d i f f e r e n c e  i s  apparent ly  
due t o  two mechanisms: (1)  s t r u c t u r -  
a l l y  d i f f e r e n t  hemoglobin, and (2)  
d i f f e rences  i n  i n t r a - e r y t h r o c y t i c  
organic phosphate concent ra t ions  
(Ingermann and Terwi 11 i g e r  1981 1. The 
embryo may show adaptat ions t o  
hypoxia, such as having lower mean 
corpuscular  hemoglobin concentrat ions,  
s ince  t h e  oxygen tensions i t  i s  
exposed t o  may be lower than those 
a v a i l a b l e  t o  t h e  adu l t .  Th is  d i f f e r -  
ence may f a c i  1  i t a t e  oxygen t r a n s f e r  
between the  embryo and the  a d u l t  
(Ingermann and Terwi 11 i g e r  1982; 
Ingermann e t  a1 . 1984). 

Dur ing ges ta t i on  t h e  f i n s  change 
l i t t l e  i n  sur face  area, w h i l e  t h e  body 
area does change. The spa tu la te  f i n  
extensions are absorbed be fore  b i r t h  
(Webb and B r e t t  1972a). 

I n  B r i t i s h  Columbia young p i l e  
perch are  born i n  mid t o  l a t e  August 
(Webb and B r e t t  1972a). Rubber l ip  
seaperch conta in ing  n e a r l y  mature 
embryos have been taken from A p r i l  t o  
June ( F i t c h  and Lavenberg 1971). I n  
B r i t i s h  Columbia waters s t r i p e d  
seaperch l i b e r a t e  t h e i r  young i n  June 
and J u l y  (Fraser 1923). 

Movement, Seasonal i ty,  and Longev i ty  

Studies i n  and near t h e  k e l p  
f o r e s t s  o f f  Santa Barbara, Cal i f o r n i  a, 
have i nd i ca ted  t h a t  t h e  t h ree  species 
o f  surfperches considered here 
gene ra l l y  remain i n  t h e  mid-water and 
suprabenthic zones both day and n igh t ,  
and p i l e  perch are o f t e n  seen 
sca t te red  i n  t he  water column a t  n i g h t  
(Table 1). Ebel ing and Bray (1976) 
repor ted  t h a t  t h e  r e l a t i v e  abundance 




























