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Influence of crude petroleum on marine l i f e  has been 
well studied (George 1961; 31umer et al . 1970; Ottway 
1970). Simi lar ly ,  tox ic i ty  of crude petroleum to avian 
w i l d l i f e  has been reported (Rattner 1981; Albers and Gay 
1982; Eastin and Rattner 1982). Birds being air  and 
land based, come into contact with shoreline oil pol lu-  
tion only during short foraging expeditions along the 
shorel ine, yet these short contacts are enough to k i l l  
them. Janis and ,~4orzer-Bruijus (1968) esti;nated t h a t  
total  annual bird losses due to oil po l lu t ion in the 
North Sea and North At lant ic  (excluding specif ic disas- 
ters) amount to between 150,000 - 450,000 birds. Avian 
species are exposed to crude oi l  fol lowing spi l lage,  
through preening of Feathers, cleaning of feet, and 
actual ingestion of contaminated water, plant materials 
and feed. Hartung and Hunt  (1966) reported that a 
single oral administration of indust r ia l  oi l  (1-2 ml/kg) 
by intubation to adult ducks, caused adrenalcort ical  
hyperpl asia, anaemia, fa t ty  l i ve r ,  gast ro in test ina l  
i r r i t a t i o n  and l i p i d  pneumonia. Other workers (Holmes 
et al. 1978; Patton and Dieter 1980) have noted an 
a b i l i t y  of birds to adapt to continuous ingestion of 
f a i r l y  large levels of crude petroleum without obvious 
signs of tox- i c i t y .  Pol lu t ion of farmlands by over- 
land pipelines carrying crude or refined petroleum are 
capable of exposing domestic l ivestock and poultry t o  
varying levels of ingested petroleum products. Pro- 
longed ingestion of low levels of o i l - po l l u ted  plant 
materials, seeds and water by l ivestock and poultry may 
affect  tissues and organs and consequently influence 
growth and performance. The results reported here are 
from a preliminary study on gross anatomy and perform- 
ance character is t ics  of pu l le t  chicks fed diets contam- 
inated with varying levels of crude petroleum. 
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MATERIALS AND METHODS 

L i g h t  crude pe t ro leum ob ta ined  from N i g e r i a n  Agip Oil  
Company from Ebocha Flow S t a t i o n ,  R ivers  S t a t e ,  N i g e r i a  
was used in the expe r imen t .  Crude pe t ro leum was exposed 
f o r  24 hours in sha l low pans to a l low v o l a t i l e  f r a c t i o n s  
to evapora te ,  l eav ing  a s t a b l e  p roduc t  t h a t  s imu la ted  
n a t u r a l l y  o c c u r r i n g  c o n d i t i o n s  f o l l o w i n g  a s p i l l a g e .  
One hundred and s i x t y  four -week old p u l l e t  ch i cks  (Harco 
s t r a i n )  we igh ing  350 • 15 g were used in the s ix -week 
expe r imen t .  Ch icks  were immunized a g a i n s t  common 
p o u l t r y  d iseases  and fed a s tandard  ch ick  s t a r t e r  d i e t  
(Table  I )  from day -o ld  u n t i l  onset  of the expe r imen t .  

To t h i s  s t a r t e r  d i e t  was added graded l e v e l s  of crude 
pe t ro leum to p rov ide  0%, 2.0%, 3.0% and 6.0% pe t ro leum 
(w/w) in exper imen ta l  d i e t s .  The exper imen ta l  a r range -  
ment was a comp le te l y  randomized design w i th  four  d i e t -  
ary t r e a t m e n t s ,  two r e p l i c a t e s  per t r e a t m e n t  and twenty  
ch icks  per r e p l i c a t e .  Test  b i r d s  were accommodated on 
deep l i t t e r  f l o o r  w i th  feed and water  p rov ided  ad 
l i b i t u m .  Weekly records  of feed consumpt ion and b o ~  
we igh t  were kept  f o r  r e p l i c a t e  groups.  On the 42nd day, 
f o l l o w i n g  d e t e r m i n a t i o n  of t e r m i n a l  w e i g h t s ,  f i v e  p u l -  
l e t s  from each r e p l i c a t e  group were s a c r i f i c e d  and t h e i r  
i n d i v i d u a l  l i v e r ,  pancreas ,  sp leen ,  h e a r t ,  g i z za rd  and 
p r o v e n t r i c u l u s  were removed, weighed and p reserved  in 
20% f o r m a l i n  fo r  t i s s u e  h i s t o l o g y .  S t a t i s t i c a l  a n a l y s i s  
was as o u t l n i e d  by Steel  and T o r r i e  (1960) wh i l e  d i f f e r -  
ences between means were de tec ted  at 5% leve l  of s i g n i -  
f i c a n c e  us ing a m u l t i p l e  range t e s t  (Duncan 1955) .  

RESULTS AND DISCUSSION 

Per formance of p u l l e t  ch i cks  on var ious  d i e t a r y  l e v e l s  
of crude pe t ro leum,  Table 2, showed s i g n i f i c a n t  d i f f e r -  
ences in body we igh t  ga in ,  feed consumpt ion ,  feed con- 
ve rs ion  r a t i o  and percentage m o r t a l i t y  of exper imenta l  
c h i c k s .  

I n g e s t i o n  of crude pe t ro leum at  2, 3, and 6% l e v e l s  
depressed f i n a l  body we igh t  and, c o n s e q u e n t l y ,  t o t a l  
we igh t  gain and average d a i l y  ga in .  Body we igh t  at the 
end of the f i r s t  week was seve re l y  depressed,  averag ing  
on ly  4.31 g / b i r d / d a y  in the 2% crude o i l  t r e a t m e n t ,  4.25 
g / b i r d / d a y  in the 3% crude o i l  t r ea tmen t  and 2.18 g/ 
b i r d / d a y  in the 6% crude o i l  t r e a t m e n t .  By the end of 
the second week, body we igh t  gains had improved in p u l -  
l e t s  on the 2% crude o i l  (5 .25 g / b i r d / d a y )  and the 3% 
crude o i l  (5.11 g / b i r d / d a y )  d i e t s ,  but was s t i l l  low in 
ch i cks  on the 6% crude o i l  d i e t  (2 .28 g / b i r d / d a y ) .  
Average d a i l y  gain f o r  the e n t i r e  expe r imen ta l  p e r i o d  
d i f f e r e d  s i g n i f i c a n t l y  among t r e a t m e n t s ,  being s i g n i f i -  
c a n t l y  h ighe r  in ch icks  on the 2% (6 .45  g / b i r d / d a y )  and 
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3% (6.75 g/bird/day) crude oi l  diets than those on the 
6% crude oil diet (3.14 g/b i rd/day).  Growth rate of 
chicks on the control diet (8.31 g/bird/day) was signi-  
f i can t ly  higher than those on the crude oil diets (Table 
2). 

Feed containing crude oil was i n i t i a l l y  rejected by test 
birds, the degree of reject ion being related to the 
level of oi l  contamination. At the end of the f i r s t  
week, feed  consumption was low in chicks on the 2% 
(22.31 g/bird/day) or 3% (20.61 g/bird/day) crude oil  
diets. Control chicks ate 32 g/bird/day. At the end of 
the second week, however, feed consumption had increased 
to f a i r l y  high levels, Average daily feed consumption 
for the experimental period were 47.86 g, 37.83 g, 38.74 
g and 31.55 g for control, 2%, 3%, and 6% crude oil 
diets, respectively. Feed conversion rat io  (kg feed/kg 
gain) was normal at O, 2, and 3% dietary crude petroleum 
but increased to a very high level as the crude oil con- 
tent increase to 6%, being 174,2% higher than at 3% 
level .  Hor ta l i ty  of test chicks was related to the 
level of administration of crude petroleum, being low in 
the 2% or 3% petroleum diet and high on the 6% diet .  

Post mortem examination of chicks that died on all 
experimental diets indicated that one chick on the con- 
t ro l  diet died of unknown causes. Three chicks on the 
2% crude oil d iet ,  two on the 3% crude oil and three on 
the 6% crude oil diet died of e n t e r i t i s .  One chick on 
the 2% crude oil d iet ,  three chicks on the 3% crude oi l  
d iet  and f ive chicks from the 6% crude oil  diet had con- 
gestion of the trachea, lungs and pleura; deaths diag- 
nosed as due to pneumonia. Observation of pneumonia 
among test birds was in l ine with reports of Hartung and 
,Hunt (1966) who observed l i p i d  pneumonia, in test ina l  
i r r i t a t i o n  and fa t ty  enlargement and necrosis of l i ve r  
in ducks fed crude petroleum. Data on anatomical char- 
ac te r is t i cs  of test birds expressed per kilogram body 
weight are presented in Table 3. 

Chicks on the control diet had the highest (P < 0.05) 
l i ve r ,  pancreas, spleen and heart weights compared to 
those fed diets containing various levels of crude 
petroleum. There was no s ign i f i can t  difference in l i ve r  
weight or spleen weight in chicks fed crude petroleum at 
2 or 3%. There were, however, differences (P < 0.05) in 
pancreas, heart, gizzard and proventriculus weights. 
Six percent dietary crude petroleum was associated with 
s ign i f i can t  depression in weight of all organs measured. 
Gross examination of organs of test chicks on the petro- 
leum diets indicated severe degenerative lesions of 
l i v e r ,  pancreas and spleen in chicks on the 6% diet .  
There was noticeable l i p i d  i n f i l t r a t i o n  of hepatic 
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t issues. Lesions were less severe, though present, in 
the l i ve r  and pancreas of chicks on the 2% and 3% crude 
petroleum diets. There were no d i s t i nc t  lesions in the 
heart, gizzard and proventriculus of chicks on the 2% 
and 6% crude petroleum diets. 

According to Heywood (1981), of all the character ist ics 
measured during the course of a toxicological  study, 
body weight was the most important because i t  was an 
extremely sensit ive and objective measure of the health 
of any group of animals. In rats, as in many animals, 
suppression of body wieght gain was commonly associated 
with decreased food intake. Heywood observed that organ 
weight analysis was of great importance in general t ox i -  
c i t y  studies. In these experiments (Heywood 1981), 
organ weights responded to dietary administration of 
various chemicals in 85% of rodent studies and 65% of 
dog studies. The l i ve r  was affected by 56% of chemicals 
tested. 

Increase or decrease in organ weights is as a response 
to body overload with high dose levels of test com- 
pounds. In some cases, i t  is an adaptive response, not 
a pathological manifestation. In others, increase or 
decrease my be pathologically induced. Detailed tissue 
enzyme analysis is currently being done to determine the 
cause of observed decrease in organ weights. 

Table i .  Composition of chick starter  diets. 

Ingredient Percentage % 

C orn 
Soybean meal 

*Chick c o n c e n t r a t e  (45% p r o t e i n )  
Wheat bran 
V i t a m i n / M i n e r a l  mix 

53.0 
15.0 
15.0 
15.0 
2.0 

C a l c u l a t e d  compos i t i on :  

C.P. % 20.41 
M.E. ( K c a l / k g )  27.05 
C.F. (%) 4.67 

*Ch ick  c o n c e n t r a t e  is composed as f o l l o w s :  Menhaden 
f i s h  meal 30%, Soybean meal 58%, L - l y s i n e  1%, DL 
Me th ion ine  1%, Corn as c a r r i e r  10%. Crude p r o t e i n  of 
c o n c e n t r a t e  is 45%, M.E. is 2446 K c a l / k g .  
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