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INFORFMTIOMAL REPORT - DOVER SOLE 

INTRODUCTION 

f' 
The Dover sole has been the most important f l a t f i s h  i n  Oa$gonls trawl f ishery 

since i t s  beginning i n  1938. A t  t ha t  time the f i s h  was ca l led  slime sole, because 
the animal produces great quant i t ies of the s tuf f .  The term Dover sole apparently 
comes from the north A t l an t i c  where a s im i l a r  creature l i ves .  

Oregon landings o f  Dover sole have f luctuated substantial l y  over the years 
bu t  the Dover sole has always been the dominant f l a t f i s h  i n  t rawl landings. The 
major reason f o r  t h i s  i s  the excel lent keeping qua l i t y  once the f i l l e t  i s  frozen. 
I t  i s  also qu i te  abundant off Oregon, and an excel l e n t  eat ing f i sh .  Last year 
(1974), landings o f  Dover sole i n  the northeastern Paci f ic t o t a l l e d  nearly 28 m i l l i o n  
pounds, of which Oregon's share was 5.6 m i l l i o n  pounds. The largest  share was 
landed i n  Cal i fornia,  19.1 m i l l i o n  pounds. I n  recent years, 1964-73, the peak year 
of production was 1972, when 5.9 m i  11 i on  pounds were landed i n  Oregon ports. 

I n  the winter o f  1948 b io log ica l  information was f i r s t  gathered from Dover sole 
landed i n  Oregon. The information obtained was length, weight, sex, age and maturity, 
Along w i th  other studies, the information obtained from sampling has supplied a 
substantial body o f  knowledge about the biology o f  t h i s  f l a t f i s h .  

REPRODUCTIOPI 

Dover sole females are 12 inches i n  length and about 6 years o l d  before they 
f i r s t  spawn. By the time they are 17 inches i n  length and 12 years o l d  they are 
a l l  mature. Males reach matur i ty a t  12 inches i n  length a t  an age o f  6 years. 

Spawning takes place apparently a t  spec i f i c  s i t es  i n  the deeper off-shore 
waters between 200-400 fathoms, perhaps deeper. The per iod o f  spawning ranges from 
November t o  March o r  A p r i l  bu t  the peak occurs i n  January. 

The number of eggs produced annually by a s ing le female w i l l  range from about 
52,000 t o  266,000 depending on the s ize  o f  the f i sh .  Larger f i s h  produce more eggs 
than smaller f ish. 

EARLY LIFE HISTORY 

Larvae - 
Eggs, about 3/32 inches (2.25 mi l l imeters)  i n  diameter hatch several weeks af ter  

spawning. Fllost larvae w i  11 spend nearly a year i n  the water column before s e t t l i n g  
t o  the bottom t o  assume l i f e  on the sea bed. During the time larvae are i n  the water 
column they are a t  the mercy of currents and even though they may move ac t ive ly  up 
and down i n  the water column the movement inshore-offshore and north-south i s  mainly 
by currents. Larvae have been found out t o  nearly 305) miles offshore. 



Before the larvae s e t t l e  t o  the bottom, they undergo dras t ic  changes i n  form. 
When hatched they look much l i k e  any other f i sh  larvae but then the l e f t  eye gradually 
"migrates" over t o  the r i g h t  s ide o f  the head and the width of the body becomes much 
less. Most larvae are about &-inches i n  length when they assume the bottom l i f e ,  
but  are now cal led juveniles. O f f  the Columbia River, s e t t l i n g  out occurs i n  January 
and February (about a year a f te r  they were spatvned) near the edge of the contfnental 
she1 f. 

Juveni 1 es 

By mid-surmer of the f i r s t  year on the bottom young Dover sole are found mostly 
insfde o f  60 fathoms wi th  the bulk of young f i sh  found between 30 and 50 fathoms. 
By f a l l ,  i n  t h e i r  f i r s t  year on the bottom they w i l l  have grown t o  about &inches 
i n  length. 

ADULT LIFE HISTORY 

Dis t r ibu t ion  

Dover sole occur from Baja Ca l i fo rn ia  t o  the eastern Bering Sea. Areas of major 
abundance are o f f  northern Cal i fornia,  Coos Bay and the Columbia River. They are 
a lso f a i r l y  abundant off northern Nashington and B r i t i s h  Columbia. 

Adults ra re l y  are found ins ide 20 fathoms. 'They range t o  a t  leas t  600 fathoms 
deep. They show a strong preference f o r  mud and muddy-sand bottom. 

During the spawning period most f i s h  w i  11 be found between 200 and 400 fathoms. 
After spawning most females return t o  shallower water and summer feeding grounds 
whi le large numbers of males remain i n  the deeper water. Based on survey catches 
i n  1974 off Coos Bay the percentage of males a t  depths 1 ess than 110 fathoms was 
42% but a t  depths greater than 110 fathoms the percentage of males nearly doubled 
t o  82%. Samples of the landings sho\v a s im i l a r  picture. These deep water males 
make up a substantial por t ion  of the summer f ishery off southern Oregon-northern 
Cal i fornia,  

Dover sole l i v e  t o  a r i p e  o l d  age - a t  leas t  t o  30years, but f i s h  of t h i s  age 
are rare. Age i s  determined by counting annual r ings tha t  are l a i d  down on scales. 
The o t o l i t h  o r  ear bone i s  also used t o  determine age. The r ings (ca l led annuli) 
ac tua l l y  are narrowing "bands1' of growth formed i n  winter when the f i s h  (and scales) 
grow more slowly than i n  other months. A t  the end of the second year o f  l i f e  Dover 
sole are about %-inches i n  length. A t  age four  when they begin t o  enter the f i shery  
they are about 9.5 inches i n  length and weigh 0.3 pounds. A t  age 8 when most f i s h  
are o f  a s ize  t o  be retained by trawl nets they are 14 inches i n  length and weigh 
1 pound. By now the females are considerably la rger  than the males and t h i s  difference 
i n  s ize increases throughout the l i f e  of the f ish.  A t  an age of 20 years females 
are 21 Inches i n  length and weigh about 3.2 pounds but males are only 18 inches i n  
length and weigh about 1.9 pounds. 



The age o f  Dover sole d i f fe rs  by port, not  so much because of market conditions 
o r  s ize l im i t s ,  but  more because of how long a f ishery has been operating. For 
example, i n  1967 the average age o f  f i s h  landed i n  Coos Bay was 10.6 years while 
i n  Astor ia i t  was 9.5 years. I n  1974 the average age was 10.0 years i n  Coos Bay 
and 10.1 years i n  Astoria. What happens i s  t ha t  an unfished stock has many o l d  
fish, which are la rge ly  eliminated a f te r  a few years. The faster growth of younger 
f i sh  then "compensates" for the f ishery - caused reductions and a more o r  less 
stable population o f  medium age f i sh  then supports the f ishery. Incoming year- 
classes o f  comparatively abundant young f i sh  a1 so balances7the steady removal s of 
older f ish.  

Another fac tor  t ha t  changes the age composition and affects landings i s  brood 
strength o r  year class strength. For example, the f i s h  hatched i n  the winter of 
1961-62 were more abundant than i n  any year since 1943. The 1961 year class was 
also dominant i n  several other species o f  f ish.  The exact cause of an exceptionally 
strong o r  weak year c l  ass i s not we1 1 known, but we be1 i eve tha t  the success o r  
f a i l u r e  o f  a year class mostly takes place during the egg and la rva l  stage. It 
probably i s  dependent on the ocean environnient which may be much more favorable 
(or unfavorable) some years than i n  others. 

M i  srations 

Tagging studies o f f  the Columbia River and o f f  Coos Bay ind icate tha t  Dover 
sole do not generally make long migrations. Fish tagged on spawning grounds show 
an inshore norther ly movement, but t h i s  applies mostly t o  females. Males show l i t t l e  
movement. I n  the Coos Bay area, f i s h  tagged j u s t  nor th of Cape Blanco show s ? '  
movement t o  the south of Cape Blanco, but f i sh  tagged further t o  the nor th show l i t t l e  
movement south o f  Cape Blanco. This supports our b e l i e f  t ha t  water mass differences 
a t  about Cape Blanco ac t  as somewhat o f  a "barr ier"  t o  f i sh  mixing north and south 
of tha t  area. 

Incidental ly,  the longest a tagged Dover sole has been a t  l i b e r t y  was 14 years 
and 59 days. This f i s h  had been tagged i n  March 1955 i n  Wfllapa Deep. I t  was caught 
i n  June 1969, 18 miles inshore from where i t  was tagged. 

Feeding Ha b i  t s  

Larval Dover sole feed on plankton but  once on the bottom feed exclusively on 
small invertebrate animals l i k e  worms and especial ly a small clam-l ike animal. The 
teeth o f  Dover sole are inc isors much l i k e  our own f ront  teeth and best sui ted t o  
snipping o r  grazing type feeding. 

Aquarium observations on feedlng behaviour show tha t  they tend t o  pounce on 
t h e i r  prey af ter  slowly s ta lk ing  what they w i l l  eat. The eyes move independently 
o f  each other but, j u s t  before they grasp food, both eyes ro ta te  forward and the 
animal looks r i g h t  over i t s  nose. 



THE FISHERY 

The d i s t r i b u t i o n  of Dover so le  i s  such t h a t  most f i s h  are  caught beyond depths 
of 40 o r  50 fathoms. The areas of major abundance are adjacent t o  the  Columbia 
River and off the b i g h t  from the southern edge of Heceta Bank t o  the bank 
off Bandon. Considerable quan t i t i e s  are a lso found inshore of Heceta Rank off the 
Siuslaw River. 

From a study conducted i n  1974 aboard commercial drag boats, we documented 
t h a t  a c e r t a i n  por t ion  of f i s h  caught were discarded a t  sea. On the  average 78% 
of the females and 62% of the males were u t i l i z e d .  I n  deeper water near ly  a l l  f i s h  
caught were u t i l i z e d ,  b u t  i n  shal lower water where juven i les  occur the u t i l i z a t i o n  
was less.  This was re l a ted  t o  market imposed l i m i t s  on s ize  ( length) of f i s h  
des i rab le  f o r  f i l l e t i n g  and sole. 

Based on t he  groundfish surveys o f  1971-74 between the Columbia River and Cape 
Blanco, stocks of Dover so le  could support a f ishery  of 7-8 m i l l i o n  pounds annually. 
These f igu res  are conservative but we f e e l  they are  r e a l i s t i c .  

I n  a study o f  the stocks o f f  the Columbia River pre l iminary  r esu l t s  ind icated 
t h a t  i f  the age a t  f i r s t  capture was age 5 ( instead of 4) there would be a 6% PX;increase 
i n  y i e l d  from a given populat ion o f  f i s h .  This study took i n t o  account the r a t e  a t  
which f i s h  grow and the r a t e  of death caused by f i s h i n g  as we l l  as natura l  causes. 
Mesh s i ze  i s  the  key f a c t o r  here. A l a rge r  mesh, say 5 inches between knots, would 
near ly  e l im ina te  small f i s h  from thz catch, bu t  t h i s  saving has t o  be weighed 
against  the  loss i n  y i e l d  of other des i rab le  species such as rex  sole, sanddab, 
and Engl ish so le  because these f i s h  are smal ler  s ized than Dover sole. 

We want t o  thank the Oregon drag fishermen f o r  t h e i r  conscientious and generous 
help over the  years i n  adding t o  the s c i e n t i f i c  knowledge c f  Dover so le  and other  
fishes. The i r  lcgbook in format ion espec ia l l y  has been an essent ia l  a i d  i n  our 
knowledge of d i s t r i bu t i on ,  1 i f e  h is tory ,  and catch as we l l  as estimates of abundance 
of the resource and year classes. 


