
Bull. Environ. Contam. Toxicol. (1987) 38:1044-1048 
�9 1987 Springer-Verlag New York Inc. 

~Env i ronmenta l  
Contamina t ion  

~and Toxicology 

.Feeding Reduction and Recovery in Cunner 
Tautogolabrus adspersus Following Exposure to 
Crude Oil 

U. P. Williams ~ and J. W. Kiceniuk 

Department of Fisheries and Oceans, P.O. Box 5667, St. John's, 
Newfoundland, Canada AIC 5Xl 

Cunners Tautogolabrus adsperus are found throughout the year in 
inshore Newfoundland waters ~n depths of less than 10 m (Green and 
Farewell 1971). This species is a bottom dweller and is commonly 
found around rocks, wharves, ledges and other areas where shelter 
is readily available (McClane 1974). This species' inshore 
habitat and non-migratory habit make i t  potentially susceptible to 
a pollutant such as o i l .  

Relatively large areas off the east coast of Canada are 
potentially at risk from shipping and oil industry influences and 
these areas make up some of the best fishing regions in the world. 
Payne et al. (1978) found l i t t l e  effect in cunners exposed to 
petroleum hydrocarbons for as long as 6 months. I t  has been 
reported, however, that prolonged exposure to oil at high 
concentrations reduces feeding in flounder (Fletcher et al. 1981) 
and codfish (Khan et al. 1981). In an actual oil spi l l  situation 
exposure is usually short and at low hydrocarbon concentrations 
(Boehm et al. 1978; McAuliffe et al. 1981). Except for studying 
organisms from an oil spil l  area (Thurberg et al. 1978) very 
l i t t l e  work has been published on the effects of recovery time for 
feeding in oil-exposed fish. 

This study was ini t iated to determine the time course of the onset 
of feeding reduction and recovery under environmentally real ist ic 
conditions experienced during an oil sp i l l .  

MATERIALS AND METHODS 

Cunners were collected from Portugal Cove, Newfoundland (latitude 
47~ longitude 52~ and held for 8 months under 
seasonally ambient conditions of temperature and photoperiod 
prior to the start of this study. At the onset of the study the 
fish were weighed, measured, tagged and placed in 2700 L tanks. 
These tanks were continuously supplied with seawater (32~176176 
sal inity) at approximately 15 L/min. The temperatures ranged from 
3.4~ in May to 10.9~ in September 1980 when the experiment 
ended. 

iSend reprint request to U.P. Williams at the above address. 
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One group of fish (20) was exposed to water soluble fractions of 
Hibernia P-15 crude oil while the other group (20) served as 
controls. Water accommodated oil fractions were prepared as in 
Kiceniuk et al. (1982) except that 500 mls was added to the head 
tank giving 200 ~g/L i n i t i a l l y  and 50 ~g/L at the end of the 
weekly periods. Oil concentrations were determined by 
fluorescence spectroscopy (Keizer and Gordon 1973) and class 
analysis of Hibernia crude by high performance l iquid 
chromotography (Beckman model 110 using an energy analysis column 
from Waters Associates) indicated the following class composition: 
10 mg/ml naphthalene equivalents of dicyclics, 2 mg/ml fluorene 
equivalents, 1.8 mg/ml phenanthrene equivalents of t r icyc l ics,  
0.8 mg/ml fluoranthene equivalents, 1.3 mg/ml pyrene equivalents 
of tetracyclics and 70.0 mg/ml asphaltenes (determined 
gravimetrically after pentane precipitation). 

Exposure of the experimental group to oil commenced at week 3 and 
continued until week 11. At this point oi l ing was stopped and 
feeding continued until no significant difference was found 
between the exposed and control groups (week 15). 

Both groups of fish were fed weighed amounts of freshly thawed 
capelin, Mallotus vil losus, three times a week. Uneaten capelin 
were removed from the tanks prior to each feeding and a record of 
quantities consumed was kept. Food consumed at each feeding was 
calculated in terms of grams of capelin eaten divided by the 
biomass of cunner (kg) in the tanks. The mean food consumption 
per feeding was calculated for each week (g/kg x feeding) and a 
comparison between groups was done on a weekly basis by t - test .  
Fish were weighed and measured at weeks 3 and 11 and at the end 
of the experiment. 

RESULTS AND DISCUSSION 

Hydrocarbon concentrations associated with oil spi l ls at sea have 
been reported to be in the range of 10-250 ~g/L (Boehm et al. 
1978; McAuliffe et al. 1981). Vandermeulen (1982) stated that 
concentrations of hydrocarbons in the water column for an offshore 
spi l l  would be between 10-200 ~g/L and these concentrations would 
be relatively short-lived, with levels returning to background 
after 1-2 weeks. The present study closely resembles what would 
occur in a real l i f e  situation as fish were exposed to water 
soluble fractions of Hibernia Crude Oil (50-200 pg/L) for a period 
of 8 weeks. 

Reduction in feeding levels upon exposure to oil has been well 
documented in the l i terature (Korn et al. 1976; Woodward et al. 
1981; Fletcher et al. 1981; Khan et al. 1981) and in the present 
study, a significant reduction in feeding was the signal for 
termination of oil exposure. 

The amount of food consumed per group (g/kg x feeding) increased 
in both the exposed and control fish over the term of the 
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experiment (see Fig. 1). In the pre-exposure period (weeks I-3) 
there was no significant difference in feeding between groups. 
Seven weeks after exposure began, a difference in feeding between 
groups occurred and at week 10 a significant difference was found. 
At week 11, oi l ing of the exposed fish was halted and a noticeable 
difference in feeding continued for weeks 11 and 12 with a 
significant difference occurring for week 13. After week 13 
feeding returned to normal. 

Cunner feed only during the summer months (Green and Farewell 
1971) with feeding commencing in May and reaching a peak during 
the summer. This trend continued in the present study as food 
consumption increased in both groups over the term of the 
experiment (May-September). The decreased food consumption in the 
oil exposed fish was also consistent with findings reported in the 
l i terature (Fletcher et al. 1981; Khan et al. 1981; McCain et al. 
1978). This study shows that no significant disruption of food 
consumption occurred until ? weeks of exposure to oil had elapsed 
and that recovery to normal feeding levels occurred 2-3 weeks 
after cessation of oi l ing. This indicates that the mode of action 
is not one of accumulation in an effector organ as this would be 
expected to decay more gradually. Compounds entering the body 
tend to be altered by l iver, g i l l  and kidneys whereas once in the 
bulk of the body l ip ids, l ipophi l ic compounds are more refractory 
to degradation. 

No difference in condition factor was found between groups in this 
study and this indicates that feeding was not altered enough to 
affect growth. Similar results were reported by Payne et al. 
(1978) who found no differences in condition factor in cunners 
exposed to Venezuelan crude oil for as long as 24 weeks. 

Productivity of a fish stock is an important consideration and is 
the product of the number of individuals in that stock as well as 
their growth rates. Growth rate in fish is largely determined by 
food intake and any factor which affects this wi l l  be detrimental 
to the overall productivity of that stock. 

Exposure of fish to relatively high concentrations of oil can 
result in a number of diverse and deleterious biological changes, 
one result of which is a depression of feeding. This study shows 
that a concentration in the 150-250 ~g/L range for 4-5 weeks is 
required for the onset of feeding depression and recovery can 
occur in as few as 2-3 weeks. A particular population of cunners 
would have to be exposed to relatively high concentrations of oil 
for a prolonged period of time while they are actively feeding, 
before there would be an effect on the productivity of that 
population. 

REFERENCES 

Boehm PD, Gerry P and Fiest D (1978) Hydrogen chemistry of the 
water columns of Georges Bank and Nantucket Shoals, 
February-November 1977. In: The Wake of the Argo Merchant. 

1047 



Proc Symp, January 11-13, 1978. Center for Ocean Management 
Studies. University of Rhode Island, p 58 

Fletcher GL, Kiceniuk JW and Williams UP (1981) Effects of oil 
sediments on mortal i ty feeding and growth of winter flounder 
(Pseduopleuronectes americanus). Mar Ecol Prog Ser 4:91-96 

Green JM, and Farewell M (1971) Winter habits of the cunner 
(Tautogolabrus adspersus) (Walbaum 1792), in Newfoundland. Can 
J ~ - 1 4 9 9  

Keizer PD, and Gordon Jr. DC, (1973) Detection of trace amounts 
of oi l  in sewater by fluorescence spectroscopy, d Fish Res 
Board Can 30:1039-1046 

Khan RA, Kiceniuk JW, Oawe M, and Williams UP (1981) Examination 
of the interaction of trypanosome infection and crude oi l  
exposure on hematology of the longhorn sculpin (Myoxocephalus 
octodecemspinosus). Bull Environ Contam Toxicol ~8:435-438 

Korn S, Struh~akerjW, and Benville Jr.  P (1976) Effects of 
benzene on growth fat content and caloric content of striped 
bass (Morone saxat i l i s ) .  U.S. National Marine Fisheries 
Servlce~ F l ~ h B u ~ 4 : 6 9 4 - 6 9 8  

McAuliffe CD, Steelman BL, Leak WR, Fitzgerald DE, Ray JP, and 
Barker CD (1981) The 1979 Southern California disperent treated 
oi l  sp i l ls  Proc 1981 Oil Spi l l  Conf, March 2, 1981, Atlanta, 
Georgia, American Petroleum Ins t i tu te ,  Washington, DC Rep No 
4334, p 269 

McCain BB, Hodgins HO, Gronlund WD, Hawkes JW, Brown DW, Myers MS, 
and Vandermeulan JH (1978) Bioavai lab i l i ty  of crude oi l  from 
experimently oiled sediments to English sole (Parophrys vetulus) 
and pathological consequences. J Fish Res Boated C~n 35:657-664 

McClane AJ (1974) Field guide to saltwater fishes of North 
America. Hold, Rinehart and Winston, New York 

Payne JF, Kiceniuk JW, Squires WR, and Fletcher GL (1978) 
Pathological changes in a marine fish after a 6-month exposure 
to petroleum. J Fish Res Board Can 35:665-667 

Thurberg FP, Gould E, and Dawson MA (1978) Some physiological 
effects of the Argo Merchant spi l l  on several marine teleosts 
and bivalve molluscs. In: In the Wake of the Argo Merchant. 
Proceedings of a symposium, January 1-13, 1978, Center for 
Oceans Management Studies, University of Rhode Island, p 103 

Vandermeulen J (1982} Oil behaviour offshore and concentrations of 
biota. In: Longhurst A (ed) Consultation of the Consequences 
of Offshore Oil on Offshore Fish Stocks and Fishing Operations. 
Can Tech Rep Fish Aquat Sci 1096, p 22 

Woodward DF, Mehrle dr. PM, and Mauck WL (1981) Accumulation and 
sublethel effects of a Wyoming crude oi l  in Cutthroat trout.  
Trans Am Fish Soc 110:437-445 

Received July 22, 1986; accepted January 19, 1987 

1048 


