
D D T residues 
in ducks 

U s e o f D D T has dec l i ned 

greatly in recent years in A u s 

tralia. H o w e v e r , it is a h igh ly 

persistent pes t ic ide , and its 

residues wi l l r emain in the 

env i ronmen t for a l o n g t ime 

to c o m e even if its use stops 

c o m p l e t e l y . ' 

In the Un i t ed States, 

res idue levels in waterfowl 

have been f o u n d to b e sensi

tive indicators o f general en

v i ronmenta l con tamina t ion 

by D D T and other or-

g a n o c h l o r i n e pes t ic ides . 

R e c e n t w o r k by Mrs P e n n y 

O l s e n o f the c S I R O D i v i s i o n 

o f Wi ld l i fe Resea rch and M r 

Harry Settle and M r R o l a n d 

Swift , o f the Sou th Austra l ian 

R e g i o n a l Labora tory o f the 

Austral ian G o v e r n m e n t 

Ana ly t ica l Labora tor ies , in

dicates that a similar correla

t ion exists in this count ry . 

T h e scientists analysed 

w i n g s f rom b lack d u c k s taken 

in M a r c h 1977 at ten l oca 

t ions scattered th rough N e w 

S o u t h Wale s and Vic to r i a (see 

the map) . Smal le r n u m b e r s o f 

w i n g s o f other d u c k spec ies 

were a lso analysed. 

F igures for the use o f 

D D T for c r o p p r o d u c t i o n in 

each area were taken f rom a 

report c o m p i l e d by the A u s 

tralian A c a d e m y o f S c i e n c e in 

1972. A l t h o u g h these are 

s o m e w h a t dated, they offer a 

gu ide to the extent to w h i c h 

the pes t ic ide has been used in 

different areas s ince it made 

its debut in Australia in 1946. 

A t each loca t ion , w i n g s 

f rom 25 b lack ducks were c o l 

lec ted and p o o l e d . T e s t s at the 

Analy t ica l Labora tor ies de

termined their con ten t o f 

D D T and its b reakdown 

products D D E and D D D . 

In areas descr ibed by the 

A c a d e m y in 1972 as b e i n g ex

p o s e d to m e d i u m use o f 

D D T (1—4 p o u n d s per acre 

per year), the average res idue 

in w i n g s was 1 1 • 2 parts per 

m i l l i o n (wet we igh t ) . T h e 

Black duck 

l oca t ions in this ca tegory 

were Bar renbox S w a m p and 

L a k e T a r r a w o n g , N . S . W . 

S i x loca t ions — L a k e 

C o w a l in N e w Sou th Wales 

and Sheppar ton , Ke rang , 

L a k e B u l o k e , Sale , and 

T o w e r H i l l in Vic to r ia — 

were e x p o s e d to l ight or 

sporadic use o f D D T ( less 

than o n e p o u n d per acre per 

year). B l a c k d u c k w i n g s f rom 

these areas gave concent ra 

t ions o f D D T and its break

d o w n products averaging 

1•44 p .p .m. 

F o r the other t w o loca t ions , 

Goraki in northern N e w 

S o u t h Wale s and the M o n a r o 

district in the south o f the 

State, the A c a d e m y recorded 

n o D D T use . T h e f igure for 

w i n g s c o l l e c t e d in these areas 

was 0 • 2 2 p .p .m. 

Concen t ra t ions in w i n g s 

f rom the other spec ies o f 

ducks general ly f o l l o w e d the 

same pattern — an associa

t ion be tween res idue levels 

and recorded D D T use . 

A n o t h e r 25 b lack ducks 

were c o l l e c t e d in 1978 f rom 

Bar renbox S w a m p , and eight 

o f these, wi th w i n g concent ra 

t ions o f D D T residues rang

ing f rom 0•3 to as m u c h as 

2 2 1 - 2 p .p .m. , were subjec ted 

to m o r e detailed analysis . 

L e v e l s i n their fat, breast 

m u s c l e , l iver, and brain tis

sues were e x a m i n e d to see 

h o w they c o m p a r e d wi th the 

w i n g analysis f igures. 

I n all cases , birds wi th h i g h 

w i n g concent ra t ions had h igh 

concen t ra t ions in other tis

sues. Similar ly , a l o w w i n g 

f igure indicated that the c o n 

centrat ion e l sewhere w o u l d 

be small . 

L e v e l s in livers were c o n 

siderably h igher than those in 

the breast m u s c l e and brain. 

T h e scientists take this to in

dicate that the birds rapidly 

assimilate the residues they 

inges t in to their t issues. T h e 

corre la t ion found b e t w e e n 

concent ra t ions in the ducks 

and D D T use is further evi

d e n c e o f this. 

T h e b lack d u c k is a h igh ly 

m o b i l e creature, a fact re

f lected in the large residue-

level variation a m o n g ind i 

vidual birds. H o w e v e r , the 

scientists c o n c l u d e f rom their 

results that, by gathering 

average w i n g concen t ra t ion 

figures for a substantial 

n u m b e r o f birds , it may b e 

poss ib l e to general ly def ine 

areas that have been e x p o s e d 

to differing quantit ies o f 

D D T and other or-

g a n o c h l o r i n e pes t ic ides . 

T h e y say samples f rom a 

greater n u m b e r o f areas and 

m o r e p rec i se f igures o n 

D D T use than those 

gathered by the A c a d e m y are 

needed to clarify the relat ion 

be tween res idues in ducks 

and in the env i ronment . 

R e s i d u e levels in the fat o f 

the e ight ducks tested were 

nearly e ight t imes greater 

than those in the w i n g s . A s 

the m a x i m u m D D T- res idue 

level set by the Na t iona l 

Hea l th and M e d i c a l Resea rch 

C o u n c i l for the fat o f poultry 

for h u m a n c o n s u m p t i o n is 

7 p .p .m. , it s eems that a w i n g 

concen t ra t ion o f 1 p .p .m. 

s h o w s that a d u c k is p rob

ably just over the l imit . 

T h e average concent ra t ion 

in w i n g s for b lack ducks was 

greater than 1 p .p .m. in 

five o f the ten loca t ions 

sampled. At Bar renbox 

S w a m p and L a k e Tarra

w o n g , it was greater than 

7 p .p .m. , w h i c h indicates that 

the level in the birds' fat 

must have b e e n many t imes 

the l imit . T h e average for grey 

teal w ings was above 1 p .p .m. 

at two o f the three sites where 

this spec ies was sampled. 

B lack d u c k and grey teal to 

gether make u p about 8 0 % o f 

The figure for each location is the average content (p.p.m.) 
of D D T and its breakdown products D D E and D D D in 
wings from black ducks. 
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These figures illustrate the great range of concentrations 
found among individual birds. The higher levels in adults 
are probably due to their longer exposure to residues, and 
mobilization of fat reserves during the moult may be one 
reason why moulting birds gave higher readings than 
non-moulting ones. 

hunters ' bags each duck-
s h o o t i n g season in south
eastern Austral ia . T h e sc ien
tists say their results sugges t a 
n e e d for cau t ion in the c o n 
sumpt ion o f these ducks . 
T h e y also be l ieve their results 
sugges t a n e e d for detai led 
study o f potential harmful ef

fects o f the residues o n 
spec ies m o r e sensit ive to 
t h e m than ducks . 

Tes t s were also run for 
residues o f the o rgano-
phospha te pes t ic ides diazi-
n o n , e th ion , delnav, malath-
i o n , and tri thion; n o n e was 
detected in any o f the ducks . 

Apart f rom D D T residues, 
the on ly contaminants de
tected were l o w concent ra 
t ions o f P C B (po lych lo r i -
nated b iphenyl ) and the 
o r g a n o c h l o r i n e pes t i c ide 
dieldrin, in just o n e d u c k 
each . 

O r g a n o c h l o r i n e residues in 
wings o f ducks i n south
eastern Austral ia . P. O l sen , 
H . Settle, and R . Swift. 
Australian Wildlife Re
search, 1980 , 7 (in press) . 

How concentrations varied at Barrenbox Swamp 

Black duck categories 

adult male (non-moulting) 
adult male (moulting) 
adult female (non-moulting) 
adult female (moulting) 
juvenile male 
juvenile female 

number 
of birds 

25 
25 
25 
25 
14 
11 

residue concentration in wings (p.p.m.) 

lowest 

0 0 6 
0-31 
0-20 
0-38 
0 0 3 
0-03 

highest 

92-90 
3 1 6 1 0 
104-50 
117-40 

6 0 0 
2-70 


