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Table 1. Species, dose, number of birds treated and mortality for acute oral dosing with Brodifacoum,

Trial 1 Trial 2
Dose {mg/kg) Dose {mg/kg)
Species 5.0 10.0 20.0 40.0 0.75 1.5 3.0 6.0
Black-backed gull 3/3* 6/6 2/2 3/3 5/5 5/5 5/5 6/6
Black-billed gull 2/2 474 4/4 474 - - - -
Mallard duck 2/4 4/5 2/4 4/4 - - - -
Paradise shelduck 2/4 1/4 1/4 - - - - -
Canada goose - - - - 5/5 5/6 5/5 5/5
california quaiil 4/5 5/5 475 5/5 0/4 0/3 2/4 474
Ringnecked pheasant - 2/4 7/8 4/4 - - - -
Pukeko 3/4 3/4 2/4 5/5 1/5 4/5 475 4/4
Blackbird - - - - 0/3 0/3 1/3 -
House sparrow - - - - 175 0/5 1/6 2/5
Hedge sparrow - - - - /7 0/5 0/5 -
Waxeye - - - - 1/5 1/5 0/5 1/3
Harrier hawk 1/4 2/4 3/4 - - - - -

* Three dead of three treated,

In Trial 1 technical grade brodifacoum powder (3-[3-[4'-Bromo[1,1'-bipheny1]-4-y1)-1,2,3,4~
tetrahydro-1-naphthalenylj-4-hydroxy-2H-1-benzopyran-2-one) was susperded in solutions of 2% tragacanth
powder and water such that 1 ml/kg body weight contained the required dose. For Trial 2 the powder was
dissolved in triethanolamine, polyethylene glycol 200 and propane-1,2-diol1(3:3:94) such that 10 ml/kg
body weight contained the regquired dose at each dosing level. This change in formulation was adopted
because of the difficuity in ensuring a uniform suspension of brodifacoum in tragacanth solutions. The
manufacturers indicated that there should not have been a difference in the toxicity of brodifacoum be-
tween the two preparations (Leonard, pers. comm.).

Birds were randomly ailocated to treatment groups and they were dosed by oral intubation. Food and
water were provided freely.

Liver samples were removed at necropsy and analyzed for lead.

Dose response mortality rates and confidence limits were calculated by probit analysis (Finney
1971) where possible.

RESULTS AND DISCUSSION

The data and results of the toxicant dosing are summarized in Tables 1 and 2. Both species of
gulls appeared to be very susceptible to brodifacoum as were Canada geese and pukekos. Mallard ducks,
California quail, blackbirds, house and hedge sparrows, and waxeyes seemed to be less vulnerable, while
the harrier hawks, ring-necked pheasants and paradise shelducks were apparently the most resistant of
the species tested. Nine of the 13 results were inconclusive due to the small numbers of birds in
several groups and the high intraspecific and interspecific variations known to occur with anticoagulant
poisoning {Garner and Papworth 1976). The inconsistent results obtained where in several cases more
birds died from a small dose than a substantially larger dose, e.g., the hedge sparrow, pukeko and
mallard duck (Table 1), appear to be an unfortunate, unavoidable consequence of this type of testing.
Mendenhall and Pank {1980) found that the different effects of the same anticoagulants on the same and
different owl species, after comparable toxic diet intake, could not be readily explained as variations
and Timitations of the protocols made dose-response effects and comparisons difficult to determine.
Similarly Kaukeinen (1982) commented that captive testing has many almost insurmountable problems;
bruising and wounds from the efforts of capture confound the results obtained, necessitating prohibi-
tively large test groups. This trial would support this view. Many of the birds had superficial wounds
caused by contact with the cages and aviaries. Other birds did not adapt well to captivity and their
feeding was irregular. Thus it is 1ikely that several were under considerable stress which may have
confounded the results obtained.
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Table 3, Frequency of lead poisoning and levels of lead analyzed from liver samples of birds.

Species Frequencyz Lead concentration’
Harrier hawk 8/8 4,36 (0.8 - 18.9)
Mallard duck 3/8 0.43 (0.0 - 1.8)
Paradise shelduck 0/12 -

Pukeko 2/29 0.04 (0,0 - 0.7}
California quail 2/34 0.90 (0.0 - 1.8)
Black-backed gutl 20/22 1.54 (0.0 - 5.0}
Black~billed gull 13/14 1.02 (0.0 - 2.3)
Hedge sparrow 0.5 -

House sparrow 3/4 1.34 {0.0 - 4.8)
Blackbird 171 1.6

Waxeye 5/5 1,22 (0.4 - 2.2)
Ring-necked pheasant 0/16 -

z 8/8 = Eight of 8 tested contained lead

¥ Mean (range) ppm

The data indicate that there may be some potential hazard to several species of birds from lead
contamination of the environment.
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