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Recent studies have demonstrated c lear ly  that polynuclear 
aromatic hydrocarbons (PNAH) are ubiquitous environmental contam- 
inants (NEFF 1979). Bivalve molluscs, especial ly M. edu l i s ,  have 
been used as biological monitors for  evaluating levels of PNAH 
in marine ecosystems. Most reports have been l imited to concen- 
t rat ions of benzo(a)pyrene (BAP) in mussels (DUNN & STICH 1975, 
DUNN & YOUNG 1976, MIX et al. 1977, MIX & SCHAFFER 1979). Benzo- 
(a)pyrene, a known carcinogen, has been considered to be a general 
indicator compound for PNAH (DUNN 1980, BROWN et al. 1980). 

Results from various shellfish monitoring programs tend to 
support the belief that shellfish can be useful biomonitors of 
the marine environment. However, certain questions about season- 
a l i t y  and tissue storage sites remain to be resolved. While some 
attempts have been made to determine tissue storage sites of BAP 
in shellfish (LEE et al. 1978, COUCH et al. 1979), the data are 
limited. The purposes of the present study were to measure BAP 
concentrations in the somatic and gonadal tissues of M. edulis 
and determine whether or not variations in those two tissue com- 
partments could be related to seasonal fluctuations described pre- 
viously (MIX & SCHAFFER 1979). 

MATERIALS AND METHODS 

Mussels from s i te  Y2M, located along the bayfront in Yaquina 
Bay, Oregon, were u t i l i zed for th is study since they were known 
to contain re la t i ve ly  high BAP concentrations (MIX & SCHAFFER 
1979); high concentrations were necessary for detection when 
small amounts of gonadal material (< 5g) were analyzed during the 
winter. 

Twelve samples, each consisting of 30 mussels, 40-60 mm in 
length, were collected from pi l ings at Y2M and placed in indiv id-  
ual 20x30 cm f iberglass bags. These 12 bags were then placed in 
a single 46x92 cm nylon mesh bag and suspended at the same level 
(+2 MLLW) and location from which they were collected. 

Samples were collected at approximately 10 day intervals be- 
ginning on 9 Jan 79, when no gonadal t issue was detectable gross- 
ly ,  and ending on 25 May 79 af ter  spawning had occurred. Mussels 
were placed in an i ce - f i l l ed  cooler and transported immediately 
back to our lab in Corval l is,  where they were cleaned and removed 
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from the shel l .  The gonad was careful ly  excised from each animal 
and pooled to form one sample. Somatic t issues, consisting of 
the remaining t issues, excluding the byssal threads, from the 30 
mussels were also pooled into a single sample. One col lect ion 
of 30 mussels would t yp ica l l y  y ie ld 5g gonadal t issue and 25g 
somatic t issue. No e f fo r t  was made to separate males and females 
in the present study. The tissues were blotted dry, placed in 
p last ic  bags, labeled and maintained at -IO~ unt i l  analyzed. 

Dunn's TLC methods (DUNN 1976, MIX & SCHAFFER 1979) were 
used to measure BAP concentrations. Concentrations are reported 
in ~g/kg, wet weight. 

RESULTS AND DISCUSSION 

The objectives of th is  study were to measure the concentra- 
t ions of BAP in somatic and gonadal tissues of M. edul is  over 
several months and determine whether or not changes in levels in 
these tissues could account for winter-spr ing f luctuat ions in 
BAP concentrations; the period of high January-February concen- 
t rat ions noted previously (MIX & SCHAFFER 1979) was of special 
in terest .  

Table 1 contains quant i tat ive data from the 5-month study. 
In common with a previous study (MIX & SCHAFFER 1979), BAP con- 
centrations in the whole mussel tended to be greater during the 
winter and declined throughout the spring. The mean BAP concen- 
t ra t ion  in whole mussels for the study period was 33.81 ~g/kg 
(• 15.7). That compares with means of 27.5, 24.2, 29.6 and 28.9 
~g/kg for Y2M mussels analyzed during the same period in 1977, 
1978, 1979 and 1980, respectively (MIX & SCHAFFER 1979, MIX IN 
PRESS). There was no s ign i f icant  dif ference between the mean 
concentrations calculated for the 4 years (calculated F = 0.4 
< F. o5(~,i~) = 3.73). 

Figure 1 i l l us t ra tes  the seasonal var iat ion,  in percent, in 
weights of somatic and gonadal t issue and the amount of BAP asso- 
ciated with each of these t issues. Inspection of Figure I reveals 
that the gonad accounted for 11-20% of the total  body weight 
during the 5-month study while somatic t issues contributed 80- 
90%. Percentage concentrations of BAP in the gonad f luctuated 
between 5-20% ( i .e .  5-20% of the total  BAP in the body was se- 
questered in the gonad) except on 5/3/79 when i t  accounted for 
36%. The amount of BAP in the somatic t issues, on a percentage 
basis, ranged from 80-97% except for the 5/3/79 date when i t  
decreased to 64%. 

To fur ther ident i fy  and define relat ionships between BAP 
concentrations in the whole body and the two compartments ana- 
lyzed in th is  study, various s ta t i s t i ca l  tests were performed on 
the data in Table I .  Each piece percentage data was transformed 
to i t s  arcsine before the analyses were performed (ZAR 1974). 
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Fig. I .  The relat ionship between day of year and: ( i )  the pro- 
portion of whole body weight contributed by gonadal and 
somatic t issues; (2) the proportion of BAP contained 
wi th in each of the two t issue compartments. None of 
the regression re lat ionships,  where X = percent and 
Y = day of year, were s ign i f icant .  

Two results from l inear  regression analyses were s ign i f icant :  the 
somatic t issue weights declined as the day of the year increased 
(observed F = 6.0 > F. o5(~,7) = 5.59; R 2 = 0.46); and, the whole 
body BAP concentrations were-related to BAP concentrations in the 
somatic t issues (Figure 2). The la t te r  relat ionship was highly 
s ign i f icant  (observed F = 444.6 > F. os(~,7) = 5.59; R 2 = 0.98). 
No other s t a t i s t i c a l l y  s ign i f icant  relat ionships were ident i f ied .  

The results Of th is  study indicate that gametogenesis and/or 
incorporation of BAP and presumably other l i poph i l i c  PNAH, were 
not associated in a s ign i f i cant  way with whole body BAP concen- 
t rat ions or long-term seasonal BAP variat ions in the whole mussel. 
Except for the 5/3/79 date, there were no measurable increases 
in e i ther  the gonad weight or the % BAP contributed by the gonad. 
I t  may be possible that an accelerated period of gamete production 
and/or BAP incorporation into the gonad immediately preceded that 
period. However, spawning normally occurs much ear l ie r  in the 
spring in Yaquina Bay mussels ( t yp ica l l y ,  Feb-Mar). 

From the s ta t i s t i ca l  analyses, i t  is evident that BAP stor-  
age occurred pr imari ly  in the somatic t issues compared to the 
gonad, even during the presumed spring spawning period. This 
agrees with ethers (LEE et al. 1972, DISALVO et al. 1975) who 
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Fig. 2. The l inear regression relat ionship indicat ing BAP 
concentrations in the whole body (X) are dependent 
on the concentrations in the somatic tissues (Y). 

= 2.82 + O.90X; R 2 = 0.98. 

reported that somatic t issues, especially the hepatopancreas, 
contained higher concentrations of aromatic hydrocarbons than 
the gonad. 

Our results show that for the Y2M mussels examined in th is 
study, whole body BAP concentrations were dependent on BAP concen- 
trat ions in the somatic tissues. Benzo(a)pyrene concentrated in 
the gonad accounted for a minor portion of the whole body concen- 
trat ions and did not measurably affect seasonal var iat ion in whole 
body BAP concentrations. 
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