
Maturity of Widow Rockfish INTRODUCTION 

Sebastes entomelas from the 
lVortheastern 1977-82 

Research on the life histon of the rockfishes has focused pnmar- 
ily on commercially imponant species (Sorolan 1958. 1967 
Shiokawa 1962. Moser 1967 Cunderson 1977) or species in a near- 
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shore habitat (Berge and Schultz 1973: Miller and Ceibel 1973. 
Hallacher 1976. Hobson and Chess 1976: Larson 1977). Some life 
histor). inionnation on the widow rockish 1Sebanes emomelas) oc- 
curs incidentally in studies using market samples (DeLacy and 
Dryfoos 1962: DeLacy et ai. 1964: Phillips 1964) and in trawl 
surveys tHarling et al. 1971: Hitz 1962. Wesuheim 1975: West- 
rheun and Harling 1975). The s p i e s  has only recently been focuwd 
upon. due to a new and rapidly expanding fisher).. In 1979 a urger 
fishery began on widow rocldish off Oregon and Califorma by large 
domestic trawlers using pelagic trawis. Life history miormadon on 
these populations is being investigated while the fisher). is still 
young 

The reproductive biology of widow rocldtsh was mvestigated to 
detemune months of spawnrng (parmnaoni and age and SIX of sex- 
ual matunry for each sex. This mformation provides a baseline for 
examination of possible changes in the populaaons. such as sexual 
IMtunry at younger ages as fishing reduces the densip of fish. Field 
studies were conducted to detemune age. length. and weight at sex- 
ual maturity by sex for widow rocldish landed by the commercial 
fleet in Oregon during 1979-80. Life history mformaaon on Sebums 
spp. was coUected from the spon and commercial fleers in California 
begmning m 1977. and the p m p n  was expanded m 1980 to d u d e  
reproducuve biology. This informaaon has been used to examine 
reproductive biology of widow rockfish and to make compansons 
between the Oregon and Califorma populations. 

ulth incraing lenph and ranged from 95.000 10 1.113.000 ggr in Oregon 
mmpia. 

METHODS 

Life histor). and maturity data were acquired by sampling rocldish 
in the Oregon commercial fishery and in the Califorma commer- 
cial and spon fishenes. The Oregon phase of the sampling began 
in 1979 on commercial trawl catches made from Cape Blanco to 
the Columbia River. Since 1979. dam collecud mcluded fork length. 
sex. otolith and gonad stage. and descnpaons of gonads of indiwdual 
fish. Individual weight to the nearest I O  g was added to the data 
collected m December 1979. Informanon on stomach contenrs was 
taken frequently in 1980. Sixry-eight ovanes were collected in 
December 1980 and January 1981 and processed as described by 
Boehlen n al. (1982). Samples of appmxunauly 30 fish were raken 
from commercial landings at least once a month when avadable. 
In 1979. 14 random samples w e n  raken. comprised of 195 females 
and 209 males. In 1980.31 random samples were taken. c o m p W  
of 446 females and 475 males. An addiuonal 49 females and 81 
males were selccuvely sampled bsaux they were either very small 
or  large specimens. and they were were needed to supplement the 
random samples. Sampling began in 1977 on spon catches made 
in Califonua. Data were collcned on morphomemcs. merisucs. 
sex, gonad stage. and age cotoliths) for all m l d s h  spcciu and tn- 
cluded 42 male and 80 female widow rockfish. Califorrua marur- 
ity data collection was expanded in March 1980 on catches made 
from Eureka to M o m  Bay. Random samples of the sport and com- 
mercial fisheries contained 15-20 fish per sample for all Sebarres 
spp. landed. Data collecud included toral lengrh. sex. otoliths. gonad 
stage. mtemaal  fat, and stomach wnfenfs from 832 male and 1.227 
female widow rockiish. Total leogth a) was convened to fork 
length (FL) by the equation FL = 6.1635 t 0.9341(TL) for com- 
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panng Oregon md Cdifornia data iLenarz 1987) 
The Oregon matunw cntena used to descnbe gonad condiiion 

were modified trom Westrheim (1975) and Gunderson 1977 and 
are mown in Taole I California matunw mges were determined 
in the labontorv aner the gonads were preserved in 10% tormdin 
The cntena (Table II were sinular to those used in Oregon 

Timing of gonad development 

The reproductive biology of the genus Sebarres is simdar in dl 
species that have been mvesugaied (Eigenmann 1892: Soroiun 1967: 
Moser 1967: Westrheun 1975). Eoasres enromeiar is ovovivi- 
parous: that is. ova are retained within the ovanes after internal 
iedizauon and contain enough yolk so that no additional numtive 
marenal is supplied to the embryos by the female parent ( H i c h a n  
1961: DeLacy et d, 1964: MacGregor 1970). Gestation usually 
lasrs from 1-3 months. Gaseous embryonic wastes are eliminated 
through the hghly vascularized gonad (Moser 1967). W e  Moser 
(1967) and MacGregor 1970) reponed that some members of the 
genus have two broods per season. most bbarres species spawn 
once annuaily (Westrhcim 1975). Widow rockfish have a well 
detined penod oi egg development and spawn once a y w .  JS shown 
by our data and by the absence of secondary oocytes as reponed 
by Boehien st al. (1982). 

Samples oi Oregon catches indicated that copulation occurred 
pnmanly in December. Eggs were fenlized about 3 month follow- 
ing copulation. Embryos developed at nearly the same rate. and 
parmntion occurred about I month following fendization. Widow 
rockfish are live bearers. md we observed fish conraining large 
numbers o i  tiny free larvae. 

Gonad deveiopment o i  widow rockfish occurred earlier in south- 
ern lautudes JS indicated by rhe pnncipal months of parmntion 
(Table 3). Mature Oregon widow rockfish testes were noticeably 
swollen in June and contruned some nouceable rmit in August (Fig. 
1). Mature females o f f  Oregon began to display enlarged grey 
wanes  with opaque white eggs in September. In October as the 
ovanes eniarged. they become pinky-white in color. By January 
many females contamed colorless. translucent fendized eggs. Eyed 
eggs and larvae appeared in February and spawmng ~ p a r ~ n t i o n l  
was completed tn March. 

Gonad development in California fishes begun about a month 
earlier than in Oregon. with matmg dunng Sepiember. femlized 
eggs occumng in November. and spawning completed d u m g  
February I Fig. I ) .  The mend of later p m n t l o n  in northern lati- 
tudes is continned with data from Bntish Columbia where spawn- 
ing occurs dumg A p d  [Wesuheun 1975). There is a tune lag of 
1 to 2 months between copulation and feniluauon. Hence there 
IS the possibdity oi  sperm storage by the female. 

Sexual maturity by age, length, and weight 

Fifty percent sexual mtunty for female widow rocMsh occurred 
at an earlier age and smaller lengfh in southern fshing areas (Table 
4. Males appeared to mature sexually at a smaller length and 
younger age than iemales o f f  Oregon. 

Firsi sexual matuncy for males occurred at age 3 yr in Oregon 
sampies (Table 3 and age 3 in Cdiforrua samples (Table 6). Mature 
females were first seen at age 5 in Oregon samples and 3ge 3 in 

Tnbk 1-Gwnd conditm cnicrin applied to S i k m  r n r o m r h  from O w o n  
landin@. 197940. 
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Table 5-Maturill. by q c  and yx for 
Seborur rNornelm for Oregon rsmpls. 
1979-80 ( k l o d s  m d m  pod ~ o ~ n d o m  
q e  urn*,. 
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3 0 -  1 - 1 0 0 -  
4 6 4 5 0 4 6 0  
S IO 23 19 4 74 I 5  
6 I 10 11 2 W 17 
' 2 ? 16 - 89 70 
8 0 6 59 13 100 79 
9 2 8 1% IS0 99 95 

10 0 6 187 217 100 97 
I1 0 2 -4 73 I00 97 
12 0 0 1 1  36 100 I 0 0  
13 0 0 ! 5  19 I00 100 
14 0 0 7 IS IW 1W 
1s 0 0 8 10 100 I00 
16 0 0 i 8 100 I00 
17 0 0 3 3 I 0 0  100 
I 8  0 0 I 4 100 100 
19 - 0 -  4 - 1 0 0  
20 - 0 -  4 - 1 0 0  
21 - 0 -  ! - 100 

0 -  1 - 100 
23 - 0 -  _ -  - 100 
-7 - A- 

TOW m 21 61 b5i 584 

I5 

Tabk 6 H a t m t >  b? age and sex far 

uta. 15-7742. 
stboarr muunehr from mpls off Califor- 

Number % 

4ge IMMNIC Mmrc Mature 

cvr! H F M i M F 
2 I I - - - -  
3 9 I3 3 2 25 13 
4 17 13 4 6 19 21 
5 9 14 24  Y 73 64 
6 9 5 3 6  U 8 O W  
7 5 5 M r S W W  

38 41 97 I00 8 I -  
9 - I 55 62 100 98 
IO 1 - % 124 96 I00 
I 1  2 2 139 IM 99 W 
12 2 3 I20 152 98 98 
13 - 4 65 122 IM 97 
14 - - 54 97 100 IM 
I5 - I 28 '8 100 99 
16 - - 31 -3 !00 IM 
17 - - 17 44 IW 100 
18 - - 10 41 I00 100 
19 - - 8 19 100 I00 
20 - - 6 IO I00 100 
21 - - 2 8 100 im 

I 10 100 I00 -7 - - -  
T O ~  no 59 72 783 116s 



Califoma samples. .Males from Orexon samples 'were 50% mature 
at about age 4 and 100% mature at age 8. California males were 
50% and 100% malure at about age 5 and 8. respectively. Oregon 
female widow rockfish were 50% and 100% sexually mature 31 

about age 7 and 9. respecuvely. Off California. femaies reachea 
50% and LOO% sexual matunty 31 about age 5 and 8. respectively 

Off Oregon. males began to mature sexually at about 3 I cm FL. 
with 50% mature at 33 cm. most mature at 36 cm. and all mature 
at 38 cm (Table 71. Females began to mature 31 35 cm. and were 
50% macure 31 about 38 cm and almost 100% mature at 42 cm. 

Widow rockfish sexual marunty off C d i f o m a  began at about 
25 cm for maies and 26 cm for females (Table 8). Most males and 
females were mature at 38 cm. but ail fish may not have teen mature 
unui they were about 46 cm. 

Wesnheun (1975) reponed that lengh at 50% matunty m the 
area of West Vancouver Island was 37 cm for males and 38 cm 
for females. 

Calcufared mean weight at first sexual marunty was 144 g For 
males and 662 g tor females from Oregon samples (,Table 1). 
Respecuve weights at 50% and 100% matunry were calculated dt 

534 g and 870 8 for males and 937 g and 1.150 g for females. 

Maturity of ffih taken by Oregon trawl fishery 

Most widow rockfish were sexually mature in the random samples 
trom Oregon commercial trawl landings In 1979-80 By number. 
about 99% of the males and over 92% 01 the temaies were mature 
(Table 9) 

Fecundity 

Bwhlen et al. f 19821 reponed on the fecundity of widow rockfish 
from Oregon >ampies d e n  m December 1980 and Januap 1981. 
Fecundity mcreased with mcrwmg lengh. weight, and usually age. 
Esrunates of fecundity ranged from 95.575 oocytes at 33 sm FL 
to 1.113.ooO oocytes at 52 cm FL. The fecundity-length and 
tecundir]i-weight relationships were as follows. 

Length F = 59.182.1 L - 1.999.200: r :  = 0.90: .V = 64 
Weight F = M)5.:1 W - 261.830.:. r l  = 0.91: .V = 64 

where F = fecundity. L = fork length icm): W = welgnt lgmr. 
r' = coefficient of deternunation. and .V = number of ipecmens. 
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Table 8--Muunty by fork lmph and %x for 
S e M N  u u o m r h  from Cabforrun. 19l7X. 

YumDer 

r m ~  h r u x  Uarurc Uamre 

icmi U F U i U F 

12 : 1 - - 0 I )  
14 l - - - 0 0  
25 I I I -  5 0 0  
16 I I i I 10 50 
?? : 4 : j 33 43 
28 6 7 L I :.I 13 
19 ; - : - I s 0  
50 5 8 4 3 4 4 4 7  
31 6 3 1 1 25 33 
J2 4 3 5 : i d 4 0  
J3 I 4 j D ' 5 h o  
3.1 : 2 J 0 - 5 7 5  
Is 5 I z - 53 18 
J6 j b I j  .) $ 1  60 
37 6 4 ;0 16 63 Jo 
38 1 1 :3 ;o Yz 83 
J9 4 I I5 19 90 Yo 
u3 1 -  59 ? I  97 IW 
41 1 I 31 13 98 97 
12 I I 121 3s 99 97 
43 5 2 158 4 1  97 96 
J4 I ? 122 75 99 97 
15 2 I 17 133 98 99 

10 145 la) 103 46 - -  
41 - - 19 137 100 100 

3 I40 100 loo 48 - - 
2 I64 :w IM 49 - - 

50 - - - 116 - 100 
51 - - - 67 - 100 
52 - - - 23 - 100 

IO - IM 53 - - -  
54 - - -  1 - IW 

Total no. 67 6 1  801 1235 
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The length-iecundil) and weight-fecundity reiauonsiups described 
by Bochlen et ai. 1 19821 differed significantly from data presented 
by Phillips 11964) on California widow rockfish. Fecundity of 
California fish was generally lower with respect to length and 
weight. The smallest number oideveloping eggs that Phillips found 
in the 1957-59 samples was 55.600 in a 324 mm TL fish 1-30.5 
cm FLi. The largest number of developing eggs (915.200) was 
found in a 478 mm TL 1-45 cm FL) female. 

Califarnm. 

M a n  le@ icmi Man aeiqlhr igr 

4ec Malie Fcmaie Male Fcrmic 

,)" ort cal ore. cal OK 

DISCUSSION 

Geographical variation 
in age at maturity 

Size at 50% matunty IS apparently smaller in southern latitudes 
(Table 4): however. this may be due to factors other than geogra- 
phic vanation. Oregon and California fish differ only slightly in 
s u e  after age 8 (Table IO) and the divergence in the growth rate 
only in younger fish is suspicious. Many fish sampled In Califor- 
nia. especiall! the smaller fish. were sampled from the hook-and- 
line spon fisher).. with 43 o i  the 134 immature fish landed com- 
mercially. The age-length discrepancy may be due to geographical 
vanation. but possibly the larger of the immature fish move off- 
shore where they are available to trawlers. the only catches sam- 
pled in Oregon. This possible movement of fish could cause the 
apparent increase in size at 502 matunty observed in Oregon. 

Management implications (biological) 
based on maturity 

The Oregon commercial fishery on widow rockfish in 1979-80 was 
almost entirely on mature fish Therefore the management ques- 
tion is how to best utilize mature fish Dunng this time there was 
no biological problem related to the catch of juvenile widow 
rockfish 

As long as there IS not a fishery on Juveniles. and as long as 
juveniles and adult stocks are separate. as apparently the) are now. 
restncuons on s u e  nmed would Seem to be mppropnate Oregon 
female widow rockfish are 50% sexually mature at 38 cm FL. whch 
could be used as a biological point of concern for Oregon fish With 
the same reasoning 33 cm could be the point of concern for Califor- 
nia fish However. since fecundity of small but mature females ap- 
pears to be relativel) low a larger sue ma\' be more appropnate 
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