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Marine flatfishes with fin erosion diseases have been found in three coastal 
regions of the United States in which toxic wastes have been discharged—
southern California, the Duwamish River Estuary in Seattle, Washington, and 
the New York Bight.  Similarities in the nature of the diseases and in the 
distribution of affected individuals in each region have suggested the 
possibility that the diseases have a common cause related to the discharge of 
toxic wastes. 
    A very limited comparison of trace contaminants in diseased and 
nondiseased specimens from Washington and southern California indicated 
that diseased individuals from both regions might have higher tissue 
concentrations of total PCB than nondiseased specimens (Sherwood and 
McCain 1976).  In October 1976, we began a more thorough study—one that 
involves enough samples to permit statistical analyses of the results and that 
includes specimens from flatfish populations of the New York Bight. The goal 
of the study is to identify statistically significant similarities and differences in 
the types of wastes to which the fishes have been exposed and in the degree of 
exposure in all three regions.  Preliminary results of the study are presented 
here.  
 
PROGRAM PLAN  
 
The overall program consists of three parts—an analysis of trace contaminants 
in fish tissues, an analysis of trace contaminants in sediments at the fish 
collection sites, and a review of available information and data on the 
historical occurrence of fin erosion in bottom fishes. 
    Three categories of specimens were collected in each region--diseased 
individuals from the area in which prevalence of fin erosion was high, 
apparently unaffected individuals from the same area, and apparently 
unaffected individuals from a control area.  Chlorinated hydrocarbons were 
measured in muscle, liver, and brain; lipids, in liver; and metals, in muscle, 
liver and kidney. 
    The study is still in progress, and only a comparison of trace metal content 
and condition of liver tissue in the southern California and Washington 
species—Dover sole (Microstomus pacificus) and starry flounder (Platichthys 



stellatus), respectively—will be presented here.  The lengths and weights of 
the specimens are given in Table 1.  
 
RESULTS  
 
Levels of trace metals in the liver tissue of the  two species are presented in 
Table 2.  These samples, which were analyzed by atomic absorption 
spectroscopy, were from six individuals randomly selected from each  of the 
two most extreme categories in each region.  The  objective was to determine 
if the same patterns of in- crease or decrease between control and high-
disease- prevalence sites occurred in each region.  A comparison  of the ratios 
of median concentrations at the two sites  suggests that although there were 
differences between  sites, the patterns in the two regions were not the same. 
    The Dover sole from the Palos Verdes shelf appeared to have higher levels 
of two of the seven metals measured than did the control area specimens—
chromium by a factor of 3.6 and copper by a factor of 1.7.  The elevation of 
copper concentrations in Palos Verdes Dover sole was also seen in kidney 
samples measured by George Alexander, Laboratory of Nuclear Medicine, 
UCLA, using optical emission spectrometry (OES).  The ratio on a dry weight 
basis of the median copper levels in 12 individuals with fin erosion from Palos 
Verdes and 12 apparently unaffected specimens from Dana Point was 5.0.  
Levels of chromium were too close to OES detection limits to determine if 
there were also significant differences in kidney sample concentrations of this 
metal.  In a previous study, however, levels of chromium had been found to be 
higher in the liver tissue of Dover sole collected on the Palos Verdes shelf 
than in that of specimens from a control area off Santa Cruz Island 
(McDermott et al.  1976). 
    Starry flounder from the Duwamish River Estuary appeared to have higher 
levels of silver and lower levels of cadmium, copper, and zinc than did control 
specimens. A depression in cadmium concentrations had been reported 
previously from the Palos Verdes shelf in southern California in the digestive 
gland and gonads of scallops (Hinites multirugosus), the liver of Dover sole, 
and the digestive gland of mussels (Mytilus californianus) (Young and Jan 
1976).  Although the cadmium depression found in Dover sole in the present 
study was not statistically significant, based on previous data, it appears that 
cadmium depression may occur in both regions. 
    Liver tissue responds dramatically to stress conditions. Histologic 
examination of specimens from both regions (discussed elsewhere in this 
annual report) suggests that, in the high-disease-prevalence areas, there is 
structural disarray and fatty infiltration of the liver cells.  In both species, the 
liver-somatic indices (ratio of wet liver weight to wet body weight multiplied 
by 100) were higher in specimens from the high-disease-prevalence areas than 
in those from the control areas (Table 3).  In Dover sole, the difference was 
approximately a factor of 3;  in starry flounder, approximately a factor of 2. 
    To date, lipid concentration has been measured only in the liver tissue of 
Dover sole (Table 4).  The median levels in specimens from the Palos Verdes 



shelf were approximately three times that of specimens from Dana Point.  
Total lipid was determined using the method of Bligh and Dyer (1959), 
modified for analysis of small samples.  A comparison of percent lipid in liver 
tissue with chlorinated hydrocarbons in muscle suggests that, in Palos Verdes 
Dover sole, fatty infiltration of the liver is related to exposure to chlorinated 
hydrocarbons (Figure 1). 
    There were no differences at the 95 percent level of significance (two-tailed 
Mann Whitney U-test) in liver-somatic indices (Table 3) or in percent lipid 
(Table 4) between specimens with and without eroded fins from the high-
disease-prevalence areas.  Therefore, these changes in liver may occur prior to 
appearance of fin erosion in both species.  
 
SUMMARY  
 
A comparison of the levels of seven trace metals in the liver tissue of Dover 
sole and starry flounder suggests that patterns of increase and decrease 
between specimens with fin erosion from the high-disease-prevalence sites 
and unaffected specimens from control sites were not the same in the two 
regions.  A possible exception is the depression in cadmium levels, which was 
evident in starry flounder in this study and has been reported previously in 
Dover sole from southern California. 
     The occurrence of enlarged livers in specimens from the high-disease-
prevalence sites in both regions and the measurement of increased amounts of 
lipid in the livers of Palos Verdes Dover sole suggest, with histologic 
observations, that liver damage is occurring at these  sites and that it may 
precede the appearance of fin  erosion.  
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Figure 1.  Relationship between chlorinated hydrocarbons in the muscle and 
percent lipid in the liver of southern California Dover sole, November 1976. 



Table 1.  Lengths and weights (median and 5 percent confidence limits) of 
Dover sole and starry flounder collected for a comparison of trace contaminant 
concentrations. 
 

 
 



Table 2.  Median concentrations (mg/kg, wet weight) and ratios by area of trace 
metals in the liver tissue of Dover sole from southern California and starry 
flounder from Washington. 

 
 



Table 3.  Liver-somatic indices (wet weight basis) in Dover sole and starry 
flounder with and without fin erosion. 
 

 
 
Table 4.  Percent lipid (wet weight basis) in liver tissue of Dover sole from 
control and high-disease prevalence areas off southern California, November 
1976. 

 


