
Few things are as devastating to seashore environments as 

large oil slicks washed ashore. The oil clings to plants, sand, 

and rocks, and can kill fish, birds, insects, and vegetation. If 

detergents are used to remove it, these can cause even more 

damage to living things. The effects of alternatives—bull

dozing, steam-cleaning, and burning—can be just as drastic. 

I n 1967 the tanker Torrey Canyon r a n 
onto rocks and was holed off a beach 
resor t s t re tch of t he coast of Cornwal l , 
Eng land . Oil p o u r e d out a n d was washed 
ashore wi th resul ts tha t drew wor ld -wide 
a t ten t ion t o t he damage a large slick can 
do . I n 1970 ano ther tanker , t h e Oceanic 
Grandeur, r an ag round a n d was ho led 
m u c h closer t o h o m e — i n T o r r e s Strai t . 

A series of Aust ra l ian F e d e r a l - S t a t e 
meet ings to d raw u p a 'Na t iona l P lan to 
C o m b a t Pol lu t ion of t he Sea by Oil ' 
began t h e following year . T h e p lan is 
based on stockpil ing d ispersant a r o u n d 
the Aust ra l ian coastl ine. I t s a im is to 
p reven t damaging oil slicks coming 
ashore . 

Spraying large quant i t ies of d ispersant 
on to t he ocean is undes i rab le and should 
only b e considered w h e n the consequences 
of no t doing so are likely to be bad . 
However , some dispersants are m u c h 
m o r e harmful t h a n o thers . I t was neces
sary to select a chemical tha t wou ld 
disperse oil effectively and cause t he least 
possible damage to mar ine life. 

T h e commit tee appoin ted by t h e 
Austra l ian D e p a r t m e n t of T r a n s p o r t to 
he lp it p repare t he p lan asked a g r o u p 
of scientists to prepare specifications for 
dispersants and to assess wha t was 
offering. T w o of the scientists are f rom 
C S I R O — D r Bill Mansfield, w h o was 
wi th t he former Divis ion of Appl ied 
Chemis t ry w h e n t he research was done 
a n d is now at t he Divis ion of Atmospher i c 
Physics near M e l b o u r n e , and M r D a v i d 
T r a n t e r of t he Divis ion of Fisheries a n d 
Oceanography at Cronul la , sou th of Syd
ney . T h e others are D r Douglas K e r r of 
the D e p a r t m e n t of Minera ls a n d Energy 
a n d M r K e n Pirani of t he D e p a r t m e n t 
of Defence (Navy) . 

T h e p roduc t chosen by t he D e p a r t m e n t 
of T r a n s p o r t on t he scient is ts ' advice 
appears to offer t he best combina t ion of 
efficiency a n d low toxicity, a n d to b e 
super ior t o some tha t have been stockpiled 
overseas for oil slick control . T h e toxicity 
of mix tures of t he d ispersant a n d oil 
remains to b e tested. 

W h e n oil is spilled on t he ocean, its 

Spraying large quantities of 
dispersant onto the ocean is 
undesirable and should only be 
considered when the 
consequences of not doing so 
are likely to be bad. 
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An oil-killed penguin found on 
Phil l ip Island, Vic. 

outwards spreading begins at a ra te of 
abou t 10 to 50 c m per second. T h e m o r e 
oil t he re is , t h e longer spreading con 
t inues ; 10 tonnes , for example , will 
sp read unt i l it covers an area abou t ½ k m 
square . I n a set t led slick, t h e oil over 
pe rhaps a t e n t h of t h e area, at t h e cen t re , 
is abou t 2 m m thick. T h e rest is m u c h 
th inne r—main ly abou t 0 · 002 m m . 

S l i c k s b r e a k u p — w i t h t i m e 

W i t h exposure to t he a tmosphe re a n d 
ocean, some componen t s of t h e oil 
evapora te a n d water is absorbed by w h a t 
r emains . T h e mix tu re becomes less fluid 
a n d easier for waves and ocean swell t o 
break u p . I n t ime—it m a y b e only a few 
days b u t it can b e m u c h longer—the 
slick will f ragment of its o w n accord and 
disperse . T h e accepted view is tha t , if 
t he oil i sn ' t going to come ashore , na tu re 
should be left to apply its slow b u t su re 
removal p rocedure . Dispersan t shou ld b e 
used only w h e n absolutely necessary. 

I n enclosed, calm waters , oil slicks can 

A dispersant is tested at sea. Oil is 
sprayed from the first b o o m and 
dispersant from the second. 

Slats agitate the oil-dispersant 
mixture in a sea trial. 

b e removed us ing absorben t powder s , 
sponges , a n d various sk imming a n d 
sucking devices. B u t dispersal is , t o da te , 
t he only effective means of at tack in t h e 
open sea. 

W h a t dispersant chemicals do is e n 
courage a slick, w i th he lp f rom t h e ocean 
waves , to break u p in to very small 
d rop le t s , wh ich spread ou t a n d a re 
d i lu ted to harmless concentra t ions . A 
fresh slick is m u c h easier t o b reak u p in 
this way t h a n one tha t has been exposed 
to t he air a n d ocean for some t ime . O n e 
pa r t of d ispersant t o t en par t s of oil will 
do t h e job wi th a n e w spill , whereas an 
' aged ' slick, if it is going to r e spond at all, 
is likely to need one pa r t to every four. 
So if the re ' s d o u b t abou t whe the r a 
slick will come ashore and cause serious 
damage , a d i l emma ar ises—to disperse or 
n o t to d isperse? 

W i l l i t c o m e a s h o r e ? 

Find ings by D r Kev in Spil lane of t h e 
Divis ion of A tmospher i c Physics shou ld 

assist people w h o have t o make this 
decision. H e has shown tha t oil slicks 
m o v e wi th w ind at ab o u t one-for t ie th of 
t h e w ind speed measu red 10 m above the 
ocean surface. I f sea cur ren ts are known in 
a spill area, these , w i th meteorological 
da ta a n d D r Spil lane's or a similar 
formula , shou ld m a k e it possible t o 
p red ic t a slick's progress wi th reasonable 
accuracy. Unfor tuna te ly cur ren ts near 
t h e coast are m o r e var ied a n d changeable 
t h a n those fur ther ou t t o sea, so t he 
closer a slick is to t h e shore , t h e less 
p red ic tab le its course becomes . 

T h e dispers ing abilities of commercial ly 
available chemicals were tes ted in t h e 
labora tory and at sea. I n t h e laboratory 
tests t he scientists p u t sea-water , oil , a n d 
d i spersan t in a conver ted washing m a c h 
i n e , agi ta ted t h e m i x t u r e , and let it 
s t and for 20 minu t e s . T h e n they r emoved 
samples from t h e b o t t o m of t h e machine ' s 
t ank . T h e oil conten t of these was 
h ighes t w h e n t h e mos t effective d i s -
persants h a d been used ; a good d i s -
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Cleaning an oiled beach is difficult and 
damaging. Here oil was washed ashore 
in Botany Bay, Sydncy, when a 
pipeline ruptured. 

Dispersant is sprayed onto oil spilled 
by the Oceanic Grandeur while 
another tanker offloads oil f rom the 
holed ship. 

Oil f rom the Oceanic Grandeur 
breaks up after dispersant is added. 

persan t p r o d u c e d almost un i fo rm mixing 
of oil and water , while a poor one allowed 
m o s t oil drople ts to float t o t h e surface 
du r ing t h e s tanding per iod . 

T h e scientists found in these tests t ha t 
some commercia l d ispersants d id a m u c h 
be t t e r job t h a n o thers . T h e y ra ted as 
highly efficient those tha t kep t 7 0 % or 
m o r e of t h e oil d ispersed. A t t h e o ther 
e n d of t h e scale, t hey classed chemicals 
t ha t kept less t h a n 3 0 % dispersed as no t 
useful. 

T e s t s a t s e a 

T h e sea tests were done f rom a l ighthouse 
t e n d e r , t h e Cape Pillar. A b o o m p r o 
ject ing from the side of t he moving sh ip 
sp rayed a small a m o u n t of oil on to t he 
wa te r , a n d ano ther b o o m sprayed d i s 
persan t on to t he developing slick. W o o d e n 
slats set u p b e h i n d these booms agi tated 
t h e m i x t u r e . 

F r o m a launch travell ing bes ide t h e 
Cape Pillar b e h i n d t he slats, researchers 
w a t c h e d t h e sea. T h e people on t h e 

m o t h e r sh ip increased t h e oil flow ra te 
un t i l free oil was seen passing t h e launch . 
T h e m a x i m u m flow recorded varied wi th 
t h e dispersants u sed—a fast ra te signified 
an effective one . T h e per formance of 
chemicals in t he sea trials was generally 
similar to the i r showing in t he laboratory. 

I n assessing t h e toxicity of different 
d ispersants , t he scientists adop ted t he 
s t a n d a r d tha t this could no t b e considered 
low unless t h e concent ra t ion needed to 
kill 5 0 % of b r o w n s h r i m p kept in a 
d i spe r san t -wa te r m i x t u r e for 48 hour s 
was m o r e t h a n 2000 par t s pe r mill ion. 
Vir tual ly n o tes t ing w i t h Aust ra l ian 
species h a d been carr ied out , b u t t he 
resul ts of overseas tests suggested tha t 
n o n e of t h e dispersants assessed as 
highly efficient wou ld mee t t h e cr i ter ion 
of low toxicity. 

A t th is stage t h e scientists dec ided 
tha t t hey wou ld have to r e c o m m e n d tha t 
two types of d ispersant b e s tockpi led— 
one chosen for its h igh efficiency a n d the 
o the r for its low toxicity. However , t hey 

bel ieved it should b e possible to p repare 
a p roduc t combin ing these desirable 
character is t ics . 

T h e n t he D e p a r t m e n t of T r a n s p o r t 
called for t enders f rom dispersant s u p p 
l iers—based o n the specifications p repa red 
by t h e sc ient is ts—and in fact several 
high-efficiency low-toxici ty p roduc t s were 
offered. N o n e was super ior to t h e others 
in all respects , b u t t h e a l l - rounder 
selected, ' Β . Ρ . Α - Β ' , m e t all specifi
cations a n d in some tests was t he mos t 
effective. 

T e s t s carr ied ou t at M o n a s h Univers i ty 
confirmed its low toxicity. However , so 
far, toxicity tests have been carr ied ou t 
only for t he dispersant itself. T h e scien
tists say fur ther work needs to b e done 
on t h e toxicity of oil and dispersant mixed 
toge the r . 
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