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INVESTIGATION OF THE ABUNDANCE AND UCRUITkiENT 
OF BOTTOMFISH OFF OREGON, WITH EMPHASIS ON DOVER SOLE 

ABSTRACT 

The market sampling program f o r  Dover, English and p e t r a l e  s o l e  and 
P a c i f i c  ocean perch continued. Bottomfish landings were sampled a t  Astor ia  
and Coos Bay. 

Dover s o l e  research c r u i s e s  were made i n  August 1957 and February 1968. 
Resul ts  on juvenile d i s t r i b u t i o n  a r e  discussed. A tagging c r u i s e  f o r  Dover 
s o l e  was completed i n  A p r i l  1968. A shor t  c r u i s e  was made f o r  P a c i f i c  
ocean perch. 

Aquaria experiments on Dover s o l e  age and s c a l e  growth were s t a r t ed .  

REPORTS AND PUBLICATIONS 

Five c r u i s e  r e p o r t s  were wr i t t en .  Reports of c r u i s e 6 7 - 7  (August 1967) 

and 68-2 (February 1968) concerned juveni le  Dover sole ,  Reports of c ru i ses  

67-12 (November 1967) and 68-4 (Apri l  1968) were t h e  Dover s o l e  tagging 

c r u i s e ,  and r e p o r t  of c r u i s e  67-9 concerned P a c i f i c  ocean perch. 

Three quar te r ly  progress  r e p o r t s  were submitted. These were f o r  t h e  

fo l lowingper iods :  J u l y l ,  1967-September30, 1967; October 1, 1967- 

December 31, 1967; and January 1, 1968-Plarch 31, 1968. 

A da ta  repor t ,  Inves t iga t iona l  Report No. 7, UAge-length-frequency 

d i s t r i b u t i o n s  of Dover s o l e  (Microstomas pacificcrs) larided i n  Oregon i n  

1948 and 1951-65 from PMFC area  2D,ll was published by t h e  S t a t e  of Oregon 

Fish  Commission in February 1968. 

The paper, '!A s c a l e  aging method f o r  Dover s o l e  (Microstomas paci f  icus)"  

began t h e  f i r s t  rounds of edi t ing .  

A paper on t h e  d i s t r i b u t i o n  of juveni le  Dover s o l e  and other  juveni le  

f l a t f i s h e s  is being wri t ten .  



PHhSE PROGRESS 

A c t i v i t i e s  during f i s c a l  year 1967-68 were i n  t h r e e  main areas:  

(1) market sampling, (2) research c ru i ses ,  and (3) aquar ia  experiments. 

Market sampling continued on a year-around b a s i s  a t  Astor ia  and 

during t h e  summer of 1967 a t  Coos Bay and Winchester Bay. The numbers 

of f i s h  sampled f o r  age and s i z e  composition a r e  shown i n  Table 1, A l l  

Dover and English samples have been aged and compiled i n t o  summaries. 

About one-third of t h e  p e t r a l e  o t o l i t h s  have been aged. Oto l i ths  of 

P a c i f i c  ocean perch have not  been aged because s u i t a b l e  techniques have 

not  been developed. 

Port  sampling w i l l  again be conducted i n  t h e  Coos Bay-Winchester Bay 

a r e a  i n  t h e  summer of 1968. Also f o r  t h e  f i r s t  time cons i s t en t  sampling 

of bottomfish and shrimp landings w i l l  be conducted a t  Newport. 

Table 1. Numbers of f i s h  sampled, Ju ly  1967-June 14, 1968 

P a c i f i c  ocean 
Por t  Dover English P e t r a l e  perch Tota l  

As to r ia  2,597 1,698 1,726 1,577 7,698 

Coos- 
Winchester 

Bays L 1 883 45 1 664 - - L--L- 
2,998 

Tota l  4,580 2,149 2,3 90 1,577 10,596 

RESEARCH CRUISES 

There were four  c r u i s e s  during t h e  repor t  period. Two of these, 

August 1967 and February 1968, d e a l t  with juveni le  Dover s o l e  d i s t r i b u t i o n .  

The t h i r d  c r u i s e  was f o r  tagging Dover s o l e  f o r  s c a l e  and aging s t u d i e s  

and t h e  four th  c r u i s e  d e a l t  with c o l l e c t i o n  of catch-per-effort  da ta  on 

P a c i f i c  ocean perch, 



D i s t r i b u t i o n  s t u d i e s  

Since Ju ly  1966 t h e r e  have been four c r u i s e s  aimed s p e c i f i c a l l y  a t  

d i s t r i b u t i o n  of juveni le  Dover so le ,  Thexe have a l s o  been t h r e e  shrimp 

c r u i s e s  t h a t  provided add i t iona l  information on d i s t r i b u t i o n  of juveni le  

Dover so le .  3.n addi t ion  t o  9over so le ,  a t t e n t i o n  was a l s o  paid  t o  

d i s t r i b u t i o n  of juveni les  of P a c i f i c  sand dab, s lender  so le ,  English s o l e  

and r e x  s o l e  on t h r e e  of t h e  four  Dover s o l e  cru ises .  

To present  a s  complete a seasonal p i c t u r e  of d i s t r i b u t i o n  a s  poss ib le  

t h i s  r epor t  w i l l  u t i l i z e  d a t a  c o l l e c t e d  p r i o r  t o  Ju ly  1, 1967, Dover s o l e  

da ta  a r e  arranged by season i n t o  t h e  following periods: February, May, 

July-August, and October-November. Data on t h e  o ther  spec ies  is arranged 

by February, May, and August. S i z e  composition i s  shown by length-frequency 

histograms based on t h e  ca tch  pe r  average 15-minute t rawl  by 20 fathom depth 

i n t e r v a l s .  

Dover sole--In genera l  t h e  depth d i s t r i b u t i o n  of small juveni le  Dover 

s o l e  (< - 15 cm) i s  a s  foltows. During t h e  winter  months most f i s h  of t h e  

incoming yea r  c l a s s  a re  found a t  g r e a t e r  depths than o the r  times. By 

spr ing  they have moved toward shallower waters  and by summer have made 

t h e i r  f u r t h e s t  inshore  penet ra t ion ,  By f a l l  chere  i s  a s h i f t  t o  deeper 

water  approaching a d i s t r i b u t i o n  p a t t e r n  s i m i l a r  t o  t h e  winter  months. 

I n  February small Dover s o l e  were found between 40 and 99 fathoms 

(Figure 1).  A l l  f i s h  caught were immature and small juveni les  were most 

abundant between 60 and 99 fathoms. Getween 80 and 99 fathoms only age 0 

f i s h  were caught. The lack  of l a r g e r  s i zed  f i s h  was nea r ly  complete, but  

no t  unusual s i n c e  spawning, a winter  a c t i v i t y ,  usual ly  takes  p lace  a t  

depths g r e a t e r  than 100 fathoms. 

In Lay small juveni les  were found only between 20 and 79 fathoms. 

Most were caught between 20 and 39 fathoms, 







By July-August small Dover enjoyed t h e i r  widest d i s t r i b u t i o n  being 

found a t  depths less than 20 fathoms out  t o  depths of 79 fathoms. They 

were most abundant between 20 and 59 fathoms. 

In  October-November t h e r e  was a s h i f t  t o  deeper water. Small juveni les  

were present  between 40 and 99 fathoms. Most were caught i n  t h e  40-59 

fathom i n t e r v a l .  

English sole--Small, juveni le  English s o l e  (< - 20 cm) show a pronounced 

r e s t r i c t e d  depth d i s t r i b u t i o n .  No juveniles were found deeper than t h e  

40-59 fathom i n t e r v a l  (Figure 2). In February they were found only between 

20 and 59 fathoms. In  Nay they were found a t  depths l e s s  than 20 fathoms 

but not  beyond 59 fathoms, In August they w e r e  found only inshore from 39 

f athoms. - l/ 
Slender sole--Small, juveni le  s lender  s o l e  (5 15 cm) were found i n  

nea r ly  a l l  depth s t r a t a  sampled regard less  of season (Figure 3). Slender 

s o l e  were caught a t  depths g r e a t e r  than 100 fathoms i n  May and August, but 

were not  sampled. Also, s i z e  composition is  remarkably uniform wi th  

respec t  t o  depth, In August small  juveni les  made t h e i r  f u r t h e s t  inshore  

penetrat ion.  They were not  found a t  any t i m e  a t  depths l e s s  than 20 fathoms. 

Rex sole--Rex s o l e  juveni les  (< - 15 cm) exh ib i t  a wide d i s t r i b u t i o n  

with respec t  t o  depth, They were found a t  nea r ly  a l l  depths sampled 

(Figure 4). In  February they were most abundant between 40 and 74 fathoms, 

I n  May and August they occurred out  t o  80-99 fathoms and 120-139 fathoms, 

respect ively .  The inshore  pene t ra t ion  was t o  t h e  20-39 fathom i n t e r v a l  

f o r  both months, but a few adu l t  f i s h  were found a t  depths l e s s  than 20 

fathoms i n  August. 

1/ Observations i n  a s e a  water aquarium suggest t h a t ,  i f  given a choice, 
age 0 and age 1 English s o l e  w i l l  bury themselves i n  sand. Thus t h e i r  
range may be l imi ted  t o  sandy inshore nursery a reas ,  



Figure 2. Length-frequency d i s t r i b u t i o n  of English s o l e  caught p e r  average 
15-minute haul. Numbers i n  parentheses a r e  number of hauls. n = 
average ca tch  p e r  haul  pe r  s t r a t a .  
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Figure 3. Length-frequency dis t r ibut ion of slender sole caught 
per average 15-minute haul. Numbers i n  parentheses 
a re  number of hauls; n = average catch per haul per 
s t ra ta .  
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Figure 4. Length-frequency distribution of R e  sole caught per 
average 15-minute haul. Numbers in parentheses are 
number of hauls; n = average catch per haul per strata 
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10 . 
Pacif ic  sand dab--Sand dab juveniles show a marked and r e s t r i c t ed  

depth range (Figure 5). The exception was i n  February when they occurred 

a t  the  maximum depth sampled, 91 fathoms. They were most abundant a t  20-39 

fathoms. In May small juveniles made up nearly the  e n t i r e  catch a t  depths 

l e s s  than 20 fathoms; however, they were most abundant a t  the  20-39 fathom 

interval .  In August only juveniles were found a t  depths l e s s  than 20 fathoms. 

They occurred out t o  the 40-59 fathom interval ,  but were most abundant a t  the  

20-39 fathom interval .  No sand dabs were caught a t  depths greater  than 59 

fathoms. 

Tagging s tudies  

In November 1967 a Dover so le  tagging study was begun fo r  t he  purpose 

of making d i rec t  comparisons of scales  a t  tagging and a t  recapture. Because 

of the  paucity of f i sh ,  tagging was postponed u n t i l  April  1968. Two types 

of tags  were used: FD-67 anchor tags  (Floy Tag and Mfg. Co., Sea t t le ,  

Washington) and Petersen discs. 

k t o t a l  of 1,494 f i s h  were tagged: 727 with anchor tags only, 272 

with anchor tags  and Petersen d iscs  ( t o  get  some measure of tag loss),  and 

495 with Petersen d iscs  only. Scales were taken a t  the time of tagging. 

Of the f i s h  tagged with anchor tags  o r  anchor tags  and Petersen d iscs  

75% were of sublegal s i z e  (C 28 cm). Of the  f i s h  tagged with Petersen 

discs  only 32% were of sublegal size.  Size of f i s h  tagged ranged from 

16 t o  58 cm and averaged 27,3 cm, 

Paci f ic  ocean perch 

One cruise ,  67-9, was made i n  September 1967 f o r  the  purpose of 

gathering catch per e f fo r t  data  on grounds fished by American trawlers 

p r io r  t o  Russian f ishing i n  1966. Tow locations were preassigned t o  areas 

t h a t  had previously produced good quant i t i es  of perch. A t o t a l  of 10 tows 



Figure 5. Length-frequency d i s t r i b u t i o n  of P a c i f i c  sand dabs 
caught p e r  average 15-minute haul. Numbers i n  
parentheses a r e  number of hauls; n = average ca tch  
per haul per s t r a t a  
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12 . 
was made i n  Loran blocks 2H4 2500 and 2H4 2600 (west of Depoe Bay). The 

average ca tch  of P a c i f i c  ocean perch was 158 pounds per  hour. The ca tch  

of rockf ish  o ther  than P a c i f i c  ocean perch averaged 1,628 pounds pe r  hour. 

The ca tch  of perch ranged from 0 t o  720 pounds p e r  hour. For rockf ish  

o ther  than perch t h e  ca tch  ranged fram 20 t o  11,000 pounds p e r  hour. 

AQUARIW EXPERIMENT 

An a r t i f i c i a l  sea water aquarium of 150 ga l lon  capacity with tem- 

pe ra tu re  control  was received l a t e  i n  1967 and t e s t e d  i n  January 1968. 

The u n i t  was purchased s o  t h a t  a comprehensive study of Dover s o l e  s c a l e s  

could be undertaken. Objectives of t h e  experiment a r e  t o  study annulus 

formation and s c a l e  growth with t h e  avowed purpose of answering quest ions 

of i n t e r p r e t a t i o n  of some Dover s c a l e  pa t t e rns .  This study is  supplemental 

t o  t h e  tagging study completed i n  Apr i l  1968. 

The f i r s t  f i s h 9  age 1 Dover, were introduced on February 8, 1968. 

There was one survivor a f t e r  24 hours. Subsequent in t roduct ions  were made on 

February 16, Apr i l  23 and 29, and May 30, 1968. I n  a l l  51 Dover s o l e  were 

introduced. Most m o r t a l i t i e s  occurred wi th in  48 hours. A t  present  t h e r e  

a r e  t h r e e  Dover from t h e  February 16 in t roduct ion and 12 from t h e  May 30 

introduction.  Scales  a r e  taken monthly. Age composition is  a s  follows: 

age 11, 2; age I1& 5; age IV, 7; and age V I ,  1. 

The f i s h  a r e  fed  every o ther  day on minced razor  clams. Live clams 

a r e  kept 4 or  5 a t  a time i n  t h e  aquarium u n t i l  needed a s  food. 


