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Effects of 01.1 on Birds

The effects of oil on birds have heen reported in detail durinp, the past

20 years. Plumage oilin? disrupts feather structure and causes mattIng of

feathers; hirds die from exposure and drOlmin? (Rourne 1.961\, Vermeer and

Verme(~r 197,1)). Oil inpesti.on can cause a vari.ety of sublethal, changes in

,wian physiolofY and hehavior (Alhers 1()8:1; l.dr-hton et al. 19~1), althollp:h

the chanr.es ohserved in different stlldies have not heen consistent. Small

amounts of petroleum t.rnnsferrcrl to er,ps from plumllge or nest m<1tcrial can he

lethal to bird e",hryos; field ohservations (Cordon 1029, RittIngh"us 1056) and

experiMents (Albers 1977, Hhite et ,,1. 1.979, Albers 19110, and others) have

shOt-m tl'at both cruele (lnrl refi.nen oi,1s can cause mortallty in a variety of

species. The short-term di srllption of bird habitat cnn dIsplace hi rds from

thcir normnl sites of nctivIty (llllck and Harrison 1967, Hope Jones et al.

l07n). Prohahle causes of disruption are petroleum fumes t cont.ami.nated prey

ftel1S, lilek of avai.lnblc prey, and cleanup activi.ties.. l~onp term rlisTupttons,

such ns Fwvern] yeRrs of Bltercd vegetRtion Rind rC'duced populations of some

prey j tf'mS, COttld hRve a concurrent extended impnct on btrd populati.ons.

Interrretati.on of the previously t:1entioned effects of oil on bir.ds Is a

~ifficult mntter InvolvinR species differences, circumstances of the oIl

sril 1, nnd unc.nrtnlnties nbollt the serIousness of some of the subletb~l,

effects (Alhers 19R1).

Population chnnres are the final mensure of the impact of 011 pollution

on Any orrnnism. Determinations of biro population chanr,es require
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consideration of reproductive potenti.al, movement hett-leen population centers,

and the pre-:spi lJ status of species populations. Simulation modelling studies

of colonial Alaskan seabirds (Hi ens et al. 1979, Ford et a1. 19112) have shonn

that lonp-Hved seabirds with 10'" reproductive potential fe.p., Cassin's

AI.klet (Ptyehol'amphus aZeutiaus) , common murre (lJl'ia aaZe-e) J are more seri ously,
~

affected hy adult mortality tban by occasional decreases in reproductIve

success. Tbe recovery time for a colony of tbese birds T·/ould he preat.ly

increHsed in a location ",here birth rates I·/ere already slIghtly decreased or

death rates ",ere already slightly increased by chronic oil pollutIon.

Hovement of individuals from rtn unaffected Rrea to the oiJ.-i.Mpacted site can

comppnBate for ~ornp. mort~lity and reduced reproduction. However, rare species

or speeies at the edpe of their ranpe do not have this compensatory potential.

and \ofi JJ only exhibit the recovery ahility of the survivors (Bourne 197?').

The hiolop,!cal meaning of the impac.t of an on spill on hird populations

depends on the level of evaluation. An examination of .local populations mipht

reveal si~nificant chanpes due to reduced numbers of hirds, interrupte!

t'cpro(luction, and an altered distri.hution of hirds. If '1;'/e exami.ne the impflct

at the species or regional level, the local changes could he lost nmonp, the

natural population fluctuations of a much larger number of birds. The latter

appears to be the case for Hestern European seabird populntions (Dunnett

10112).

A non-hiological aspect of oil-induced avian mortality and stress is the

reaction of humans to it. The sIght of distressed or dead bIrds trlpgers

stronr emotIons that are not easIly dispelled with .rBuments Rbout "popqlatlon

effects" or "reprOdll(~tive compensation". The only satisfac.tory ac.tion is a

ncaningful effort to aid the dlsahled birds and reduce the potential for

future oil spIlls.
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A1.1 birds that frequent "ater areas can be affected hy surface oil.

l!o,·,ever, species that spend much of the] r time on or In the "ater are

especially vulnerable. Central and soutbern California have a number of

!,iph-rlsk species that either hreed or winter in coastal areas. These

incluc!.e:

1

Aldd

Cormornnt

Crebe

Loon

Duck

c.ommon murre
pip,eon pui llemot, Cepphus eol-wriba
marhled murrelet, Braehyramphus ma:r>moratus
Xantus' murre let , SynthUboramphus hypol-euous
ancient murre let , SynthUboramphus ant.iquus
C<'\ssi.n's auklet
rhinoc"ros auklet, Cerorhinea monoeerata
tufted puffln, Fratereul-a ei:l':l'hata

douhle-crested cormorant, Phal-aoroeo!'a:J: auritus
Erandt's cormorant, Phal-aeroeora:J: penieiUatus
pelap,ic cormorant, Phal-aeroeo!'a:J: pel-agieus

horn"d grehe, Podieeps aU!'itus
eared grebe, Podioeps nigriool-l-is
"estern grebe, Aeehmopho!'U8 oaoidental-is
pied-bIlled grebe, PodUymbus podioeps

COMmon loon, Gavia imme!'
Arctic lonn, Gavia arotioa
red-throated loon, Gavia stel-l-ata

red-breasted merganser, Mergus serrato!'

mallard, Anas pl-aty!'hynohos
northern pintail, Anas aouta
p;reen-ui nr,ed teal, Anas ereeea
Aneri C8n wi.geon, Anas amenaana
northern shovel er, Anas el-ypeata
recl.hE"ad, Aythya amerieana
rinf'-necked duck, Aythya eoUaris
canvasba.c1'. Aythya vaUsineria
lesser scaup, Aythya affinis
common goldeneye, Bueephal-a el-angul-a
bufflehead, Bueephal-a al-beol-a
oldsqu"", Cl-angul-a hyemaUs
harlequi n (luck, Histrionieus histrionieus
,·,hi te-",inged scoter, Mel-anitta fusea
surf scoter. Mel-anitta pe!'spieiUata
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Goose

Endangered species

Canada goose, Branta aanadenis
brandt, Branta berniala
greater white-fronted goose, Anser albifrons

brown pelican, Peleaanus oaaidentalis
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Effects of Dispersants on Birds

Three basic procedures exist to protect birds from ~pilled oil: (1)

remove the oil before it reaches the birds, (2) move the birds out of the path

of the oil, and (3) alter the physical nature of the oil so that its impact on

birds is decreased. The first two procedures are often inadequate,

particularly in large spills or during bad weather. Dispersants, if properly

used, offer an important alternative that is faster and easier than removing

011 or moving the birds. Dispersant use has been promoted as a method of

protecting birds because it moves oil from the water surface into the water

column. The minute partIcles of oil are kept beneath the surface by t~ave

action. It is assumed that the particles of oU, unlike nondispersed oil,

\·,ill not adhere to bird feathers. It is further assumed that the presence of

the chemical dispersant in the water will have no significant negative effect

on hirds.

So much for the theory, hut hot.. have dispersants done in actual use?

Published descriptions of the consequences of dispersant use seldom contain

anything other than a general reference to the numhers of hirds thought to be

killed (e.g., Dixon and Dixon 1976, Bourne 1979) hy the oil. Field evidence

relevant to the question of whether dispersants can protect birds from oil is

absent from sci.entHlc literature. The only published study (Lamhert et al.

191\2) to evaluate the ability of a dispersant to protect birds from the

effects of oilIng producen some negative results. Hallard ducks exposed to

dispersant in water were less houyant and stayed wet longer than control birds

or oil-exposen hirns. Ducks exposed to dispersed oil were just as soaken as
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birds exposed to dispersant alone and had plumage that was just as matted as

the oil-exposed ducks. Oil-exposed and dispersed-oil-exposed ducks exhibited

significantly increased basal metabolic rates when placed in a cold chamber

immediately after 1 hour of exposure. Dispersant-exposed ducks did not

exhibIt an i.ncrease but the authors were concerned that if the ducks were
I

:~

exposed longer than 1 hour to the dispersant in water, the observed wetting of

feathers would increase. Dispersant concentration in the water was ahout 6.7

ppm and the oil:dispersant ratio was 30:1. The results of this study are

partially subjective and certain aspec.ts of the experimental protocol are

dehatahle, but the results do imply that the chemical dispersant tested

(Corexit 9527) might not be as beneficial as prevIously assumed, particularly

i.f the dIspersant is sprayed on or near the birds being protected. Additional

work similar. to the efforts of Lambert et a1. (19R2) is necessary.

A small number of experIments dealing with the effects of dispersants

(mostly Corexit 9527 or unidentified Corexit dispersants) on hirds have

produced InformatIon on a variety of relations. Studies usIng wild bIrds

[herring gulls (L= argentatus), Leach's storm-petrel (Oaeanodroma l.euaorhoa)]

showed that ingested dispersant or dispersed crude oIl had no greater impact

on ,.,eight gaIn, organ weights, corticosterone levels, or plasma thyroxine

levels than did crude oIl alone (Butler et a1. 1979, Hiller et a1. 19RO,

Peakall et a1. 19R1). Studies with wild-strain mallards in captIvity shm4ed

that ingested dispersant and ingested dispersant mIxed with crude oil had less

of an effect on the weight gain and blood chemIstry of young hirds than crude

oi 1 alone (Eastin and Rattner 19R2.). In an ep;g-oil.lng experiment, dispersant

alone or mixed with cruele oil uas at least as toxIc to mallard embryos as

crude oil (Alhers 1979). Dispersant sprayed on water did not affect mallarc

incuhation or ep,g hatching, and mallards exposed to partially dispersed cruele
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oil had about the same hatching success as those exposed to undispersed crude

oil (Albers and Gay 1982). A study using pekin mallard ducklings showed that

+dispersed crude oil caused a greater reduction in mucosal water and Na

transfer in the intestines than did undispersed crude oil (Crocker et al.

1974). The previously described studies indicate that ~ispersants should not

be sprayed on breeding colonies and that ingested dispersed oil might cause

some negative effects on salt water tolerance.

Considerations for Use of Chemical Dispersants

The following considerations for dispersant use are based on the

fundamental assumptIon that surface oil is more of a hazard to birds than oil

dispersed in the water column. The previously discussed information gathered

from scientific publications has also been incorporated.

1. If a chemical dispersant is to be used, priority should be

given to using it before the oil enters important bird habitats,

~.• e., breeding sites, wetlands, migration and wintering areas,

heavy use sites, or endangered species habitat.

2. The use of dispersants on breeding sites is undesirable because

of the threat to bird eggs and the disturbance potential of

dispersant application. Dispersants are not desirable for use

in coastal marshes because of a great deal of concern within

the scientific community about the ecological consequences of

such action (e.g., Cowell 1978).

3. Use of dispersants in migration and wintering areas, heavily

used coastal sites, and endangered species habitat should he

considered as a possible option if the potentIal exists to

save significant numbers of birds.
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4. Avoid unnecessary spraying of birds; i.e., birds near an oil

slick or birds in light oil that poses only a minimal threat.

5. The cleanup of shorelines or islands, with or without the use

of dispersants, should not be undertaken if breeding birds will

be disturbed or if mechanical damage will be extensive.,,

107

7



REFERENCES

Albers, P. H. 1977. Effects of external applications of fuel oil on

hatchability of mallard eggs •. In: Fate and Effects of Petroleum

Hydrocarbons in Marine Ecosystems and organisms, D. A. Wolfe (ed.),

Pergamon Press, Inc., N.Y. Pages 158-163.

Albers, P. H.1979. Effects of Corexit 9527 on the hatchability of mallard

eggs. Bull. Environ. Contam. Toxicol. 23(4/5):661-668.

Albers, P. II. 1980. Transfer of crude oil from contaminated water to bird

eggs. Environ. Res. 22:307-314.

Albers, P. H. 1983. Effects of oil on avian reproduction: a review and

discussion. In: The Effects of Oil on Birds. A Multidiscipline

Symposium. Tri-State Bird Rescue and Research, Inc., Wilmington, DE.

Albers, P. H. and M. L. Gay. 1982. Effects of a chemical dispersant and

crude oil on breeding ducks. Bull. Environ. Contam. Toxicol. 29(4):

404-411.

Bourne, H•.R. P. 1968. Oil pollution and bird populations. The Biological

Effects of 011 Pollution on LIttoral Communties, J. D. McCarthy and

D. R. Arthur (eds.). Field Studies 2:99-121 (Suppl.).

Bourne, H. R. P. 1978. Amoco Cadiz seems likely to exterminate the French

auks. Mar. Pollut. Bull. 9(6):145.

Bourne, H. R. P. 1979. The Christus Bitas affair. Mar. Pollut. Bull.

10(5):122-123.

8

Buck, H. F. A. and J. Harrison. 1967.

pollution on the Medway Estuary.

Some prolonged effects. of oil

Wildfowler's Assn. Gr. Britain and

Ireland Yearbook, 1966-1967. Pages 32-33.

Butler, R. G., W. Trivelpiece, D. Miller, P. Bishop, C. D~Amico, M. D'Amico,

G. Lambert, and D. Peakall. 1979. Further studies of the effects of

108



9

petroleum hydrocarbons on marine birds. Bull. Mt. Desert Is.

Biological Lab. 19:33-35.

Cowell, E. B. 1978. Ecological effects of dispersants in the United Kingdom.

In: Chemical Dispersants for the Control of Oil Spills, ASTM STP 659,

L. T. McCarthy, Jr., G. P. Lindblom, and H. F. Walter (eds.), ASTM,
:1,

Philadelphia, PA. Pages 277-292.

Crocker, A. D., J. Cronshaw, W. N. Holmes. 1974. The effect of a crude oil

on intestinal absorption in ducklings (Anas platyrhynchos). Environ.

Pollut. 7(3):165-177.

Dixon, T. J. and T. R. Dixon. 1976. Olympic Alliance oil spillage. Mar.

Pollut. Bull. 7(5):86-90.

Dunnet, G. M. 1982. Oil pollutIon and seabird populations. Phil. Trans.

R. Soc. Lond. B297:413-427.

Eastin, Jr., W. C. and B. A. Rattner. 1982. Effects of dispersant and crude

oil ingestion on mallard ducklings (Anas platyrhynchos). Bull. Environ.

Conta~. Toxicol. 29(3):273-278.

Ford, R. G., J. A. Wiens, D. Heinemann, and G. L. Hunt. 1982. Modelling the

sensitivity of colonially breeding marine birds to oil spills: i\uillemot

and kittiwake populations on the Pri.bilof Islands, Bering Sea. J. Appl.

Ecol. 19(1):1-31.

Gordon, J. C. 1929. (Extract from a letter). Bird Notes and News. 13:175.

Hope Jones, P., J. Y. 110nnat, C. J. Cadbury, and T. J. Stowe. 1978. Birds

oiled during the Amoco Cadiz incident -- an interim report. Mar. Pollut.

Bull. 9(11):307-310.

Lambert, G., D. B. Peakall, B. J. R. Philogene, and F. R. Eni\elhardt. 1982.

Effect of oil and oil dispersant mixtures on the basal metabolic rate

of ducks. Bull. Environ. Contam. Toxicol. 29(5):520-524.

109



•

10

Leighton, F. A., D. B. Peakall, R. G. Butler. 1983. Heinz-body hemolytic

anemia from the ingestion of crude oil: a primary toxic effect in

marine birds. Science 220(4599):871-873.

Miller, D. S., R. G',Butler, W. Trivelpiece, S. Janes-Butler, S. Green,

B. Peakall, G. Lambert, and D. B. Peakall. 1980. qrude oil ingestion

by seabirds: possible metabolic and reproductive effects. Bull. Mt.

Desert Is. Biolog;cal Lab. 20:137-138.

Peakall, D. B., J. Tremblay, W. B. Kinter, and D. S. Miller. 1981.

Endocrine dysfunction in seabirds caused by ingested oil. Environ.

Res. 24(1):6-14.

Rittinghaus, H. 1956. Etwas uber die indirekte verbreitung der olpest in

einem seevogelschutzgebiete. Ornithol. ~litteil. 8:43-46.

Vermeer, K. and R. Vermeer. 1975. Oil threat to birds on the Canadian west

coast. Can. Field-Natur. 89(3):278-298.

White, D. H., K. A. King, and N. C. Coon. 1979. Effects of No.2 fuel oil on

hatch~bility of marine and estuarine bird eggs. Bull. Environ. Contam.

Toxicol. 21:7-10.

Wiens, J. A., G. Ford, D. Heinemann, and C. Fieber. 1979. Simulation

modelling of marine bird population energetics, food consumption, and

sensitivity to perturbation. In: Environmental Assessment of the

Alaskan Continental Shelf, Ann. Rep. Vol. I. U.S. Dept. of Commerce and

U.S. Dept. of Interior, Boulder, Colorado. Pages 217-270.

110


