TUMORSIN SOUTHERN CALIFORNIA DEMERSAL FISHES
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Tumors of the skin and mouth have been reported in more than 50 species of bony fishes
from both freshwater and marine environments. In southern Cdifornia coastdl waters, the
two species most frequently affected with these types of tumors, both in the earlier and
more recent surveys, were the Dover sole (Microstomus pacificus) and the white croaker
(Genyonemus lineatus) (Table 1).

The Dover soleisonly one of at least eight species of flatfish from the coasta waters of
the eastern Pacific that have been reported to have skin tumors. Since tumor bearing
fishesare widdy distributed aong the coast from British Columbiato California, much
information can be gained from comparative studies of disease characteristics. Our
continued analyses of data from trawl surveys off southern Cdifornia have contributed to
such studies. In addition, in the past year, preserved specimens from the Project's
museum collection have been examined a severd research laboratories, including those
of Dr. J. C. Harshbarger (Smithsonian Ingtitution) and Prof. H. F. Stich (University of
British Columbia).

DISTRIBUTION OF DISEASED POPULATIONS

There are Htill no obvious geographica trends in the frequency of tumor bearing Dover
solein trawl catches from the coastd waters of southern Cdifornia. During 1972 73,
overdl prevaence of the anomay was 1.0 percent in 13,626 individuas collected off
Pdos Verdes and 0.8 percent in 3,586 individuals taken in San Pedro Bay (Table 2). The
gze of the fish mogt often affected was dso very smilar in the two areas. The Pdos
Verdes collections contained afew tumor bearing Dover sole that were larger than any
taken in San Pedro Bay, but this was probably aresult of the low incidence of the disease
in that Sze group (longer than 175 mm, standard length) and the larger number of
individuals collected off Paos Verdes. Although the trawl study area (Point Dume to
Dana Point, 20 to 200 m) islarge enough to reved differencesin the distribution of

Dover sole with eroded fins, it may gtill be too smal to see patternsin the prevaence of
tumor bearing individuas of this species, which range aong the entire coast from the
Bering Seato northern Bgja Cdlifornia.

A dudy of thelife history of the white croaker was undertaken for the Coastal Water
Research Project by Ms. Laurie Philips of Occidental College. In examining 1,862
gpecimens collected in trawl surveys from Point Vicente to Sunset Beach in 1962 72, she
found 0.98 percent to have lip papillomas. Affected individuas were in the larger Sze
classes, and none were found within the Los Angeles Long Beach Harbor, where thereis
alarge population of the species; this may in part be the result of size differencesin the
populations within and outsde the breskwater. Although white croaker with lip



papillomas were relatively abundant in trawls around the Orange County shdlow outfall
in 1970, only four were collected during 1972 73.

TUMOR DEVELOPMENT AND THE LIFE CYCLE OF THE DOVER SOLE

The data suggest that the occurrence of tumorsin the Dover sole isafunction of the early
life history of the species. To trace the development of the skin tumors, over 650 larva
Dover sole taken in the southern Cdifornia Bight were examined and measured.
Collections were made by the University of Southern Cdlifornia (1961 69); the Cdifornia
Cooperative Fisheries Investigation (1950 68); and Scripps Ingtitution of Oceanography,
Shirley Imsand (1971 72). Mr. Ricard Gammon, formerly of the Project, participated in
thiswork. The larvag, 7 to 64 mm (standard length) in Sze, were present in watersto a
depth of 200 m at dl times of the year and were collected as far as 100 miles from shore.
Although relative abundances could not be determined because of differencesin

sampling frequencies and methods, it is evident that larvae 7 to 15 mm appeared in the
plankton in the spring and grew until they were 50 to 60 mm in sze (Figure 1). Only 5 of
the 650 specimens had any type of anomalous lump or growth (tissue sections from these
specimens have not yet been examined). There is some indication from these larva
collections that Dover sole settle out of the plankton in both spring and the fal; however,
the mgjority appear to sttle out in the spring.

In the vicinity of the Orange County outfall system in San Pedro Bay, recently settled
Dover sole were present in the February and llay trawl catches and appeared exclusively
at the two deepest sations. Tumor bearing fish did not appear in this age group until the
August catches.

Mog flatfish gpecies, including the Dover sole, produce symmetric planktonic larvae that
undergo metamorphosis (e.g., eye migration) prior to settling. The fact that smdl tumors
occurred most frequently on the eyed side of affected Dover sole, asin other flatfish
gpecies, suggests that tumor development begins during or after metamorphosis. It is
possible that changes associated with metamorphosi's predispose the young fish to
environmenta stresses that result in the development of growth anomalies.

The tumors, which are noninvasive, range from round nodules 1 mm in diameter to
irregularly shaped patches 40 mm in length. They are located on any part of the body,
including the fins, and their color is determined to some extent by the degree of
pigmentation in the skin on that part of the body; colors range from black to off white.
The tumors may be round or irregular, smooth or convoluted, and may have well defined
edges.

CONCLUSIONS

The recent data reved that, among demersal trawl caught fishes, the Dover sole isthe
only species from southern Cdifornia coastd waters consstently affected with epidermal
tumors. Although white croaker with lip papillomas were rdatively abundant in 1970,
few have been collected since then.



Severd factors suggest that the occurrence of skin tumorsin Dover sole is a genetic or
developmentd disease. Along the coast, dmogt dl of the flatfish species reported to have
skin tumors belong to one family the right handed flounders (Pleuronectidag); tumorsin
left handed flounders (Bothidae) are rare. The disease is dso most prevaent in juvenile
fishes. It gppears following metamorphos's, amgor developmenta change in the growth
of the individua. Findly, most smal tumors appear on the eyed sde of affected
specimens and may be associated with the skin changes that occur during metamorphosis,
which result in differentid pigmentation of the eyed and blind sdes.

Other factors, however, suggest an environmentd influence. The Dover soleisthe only
demersd flatfish species in southern California waters reported to have skin tumors.
Sincelarva Dover sole are in the plankton for at least 1 year Clonger than most flatfish
gpecies), it is possble that individuas that originate in one region may be widey
distributed and that exposure to a specific tumor causing agent may occur prior to
metamorphosis in an area distant from the point of settling an areain which other tumor
bearing flatfish are found.

Another indication of an environmenta influence is the fact that tumors gppear in newly
settled Dover solein thefdl collections, the same time of the year thet the anomaly is
noted in the English sole off the coast of Washington. The early life histories of the two
species are different, and the occurrence of small tumors a the same time of year in both
Species suggests that conditions in early summer (e.g., rapid temperature change, changes
in food availahility, changesin the didtribution or activity of an infective agent) may be
involved in the initiation of the disease in the young fish. (Tumor bearing English sole are
collected in San Francisco Bay and off the coast of Washington. Although juveniles are
present in our trawl catches, sufficient numbers have not been collected to evauate the
incidence of the disease in this species))

When large numbers of individuals from Palos Verdes and San Pedro Bay were
compared, there were no differencesin prevaence of tumor bearing Dover sole.

However, snce the entire southern California coasta region is influenced by urban
development, at least one survey distant from the southern California area should be
conducted as a control. The prevalence of the tumor disease does not appear to be related
to proximity to a particular wastewater discharge or, for that matter, to any act of man,

yet its relationship to the distribution of a specific, asyet unknown microbia or chemica
agent cannot be ruled out.



FIGURES

Figure 1.
Dover sole collected in plankton tows (1950- 72) and bottom trawls (1971) in Southern

Cdifornia coastd waters
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TABLES

Table 1.

Growthsreported in trawl-caught demer sal fish species collected in 350 samples
from Point Dume to Dana Point, May 1972 to December 1973

Species Common Name No. Examined | No. Affected
Microstomus pacificus Dover sole 19,546 191
Genyonemus lineatus White croaker 2,691 5

Citharichthys stigmaeus | Speckled sanddab 13,695 2
Pleuronichthys verticalis | Hornyhead turbot 509 1
Symphurus atricauda Cdiforniatonguefish 2,592 1
Sebastes levis Cow rockfish 167 1
Sebastes dalli Cdlico rockfish 153 1
Zaniolepislatipinnis Longspine combfish 1,348 1
Cymatogaster aggregata Shiner perch 6,301 1




Prevalence of epidermal tumorsin Dover sole collected off the Palos Verdes

Peninsula (135 samples) and in San Pedro Bay (64 samples), 1972-73.

Table 2.
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