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Summary
Rodents are significant i
pests of crops in sugar- i i
consed 1fican s gar-producing areas in Ni
anticzggirll:talnyt’ (;Oc?ﬁ:l:zﬁ:s tllst aPPtll[;‘fd :jqfcaneﬁelds as a control mgeasure. Klera"tmzi1 sg:l:)iednsgl:ggr atpd,
0 uent brodifacoum), is the only rodentici ister y oo

cane in North Queensland. Re itoring ¢ over 21 yeass et mmered for use |
¢ t - Regular monitoring of rapt or o gar-
in the breeding populations of s cating Spocios 1 e s s Tevealed a maj :

the I everal rodent-eating species in th i Strict shnee Jone

) ( d e Her i
coincident with the introduction of Klerat in that year. The raptor declingseﬁaf;rl;:rail:stglﬁ)sfl?ce 1392’
econ

poisoning, a decrease in prey availabili inati
I ( ity, i
important contributing mEre! Y, or a combination of both. Habitat loss may also be an

Introduction

The Herbert River district has a diver:
1verse raptor fauna. Over the 2] ve.
ct)c; i }?(39(:1,i r.::/ Xas r:sprded all 24 species of diurnal Australian raptor a}lloi:rgs\ilrict)lrlnsizg75
fels pine ustr; ian owls. Hoyvever, many of the resident breeding species h ve
I amatlcally'm numbers in recent years. The species concerned are the Spotz:;’g

Rodents such as the Canefield Rat R /
‘ h as artus sordidus and G
bRngeo;zs g';llueste :llgliugf;qsan‘t;}tll_mage to sugar-cane (Watts & g;ﬁﬂ%%?iﬁ}ézﬁegggs
. s 1sson 1996). For example, Whi 9 i \
value of Queensland crop loss to rode 2t about $A2 ~ 4 peomated the
ueer _ t damage at about $A2 - 4 mijll;

Klerat, active ingredient brodifacoum Il]l ; e Year

: , been used extensively i i
1992 and is the only rodenticide regi as i cfelds. Bradind since

: _registered for use in canefields. Brod; i
modern (secon@—generatlor!) anticoagulant rodenticide, developed rt?;lc:aflizce)mo; ltshil

Several overseas studies confirm th
‘ : : at raptors have died afte i i
poisoned with brodlfagoum (Mendenhall & Pank 1980, MersonrePt)r;l)./l;1 9gSc:1n ITII:wmtzlr?

Tecent declines in the local breedin i
. . o i i
in relation 10 the vee <r s g populations of several raptor species, particularly

Study area and methods

The st i
14 6°10’E)l.l% u:::l:z:) f"tltfiu\?es t‘;“!‘:h of the Herbert River district surrounding Ingham (18°39'S
production of sugar-can bege tion within th; study area has been cleared on a broad scale for Lhé
to the canefiel dsgwhere ‘:}’1 u;lremnant vegetation has allowed many raptors to nest in close proximi
suits rodents such as t, Ce)’ ltl_nt for food. The sugar-cane has created a grassland ecos stgm ;]ntg
of native vegetator & e Canefield Rat and the Grassland Melomys (Watts & Aslin 198);) ClW in
grzing lnd have Sso boen clsred and plamed g s GEEUIEd e Which Vere once
; A sugar- : oo O
il o ssing by sy o pedes e e e, T, h St St
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Adult Masked Owl with rat, Ingham district, Queensland.
Photo: John Young

Plate 17

The figures and comments presented in this paper are not based on a formal survey or population
census, but are based on in-depth personal observations over a 21-year period. J'Y has been observing
Ingham’s birds of prey for 21 years and within the last ten years has assisted David Hollands with
the field research for his book on owls (Hollands 1991). During this time, JY spent six days per
week for five months of the year actively searching for owl nests and roosting sites. Roosting sites
were often discovered during the day, either through disturbing roosting birds or by location of
whitewash or pellets. Generally, nesting sites were located after hearing birds call during breeding-
season activity. Once a roosting site or nest was located, it was carefully monitored. The birds generally
returned to the same roosting sites frequently and their offspring were therefore able to be identified.

One ow] found dead in the Ingham area in January 1996 was autopsied by Cropcare Australia.

Results

Observations over the ten years from 1985 have shown that the number of breeding
pairs of the raptor species under investigation remained fairly stable until 1992, which
coincided with the introduction of Klerat. Numbers have declined since 1992
(Figure 1). The most serious declines, in the order of 75-85%, occurred for the Spotted
Harrier and the Masked, Barn and Grass Owls. The number of breeding pairs of
Barking Owls almost halved over the observation period, and about a quarter of Rufous
Owl pairs were lost. Of all species in question, the Rufous Owl is the only one for
which numbers seem to have stabilised. Numbers of the other five species continue
to decline. )

Rat damage is used here as an index of rat populations. Rat populations appeared
to fluctuate with rainfall, perhaps with a slight lag, and an extended trough in the
years up to 1992 when raptor numbers were nevertheless high (Figure 2). However,
unlike raptor numbers which were stable until 1992 then declined, rat numbers peaked
in 1993 before the next decline. This result suggests that rat numbers were still high
after raptor populations began to decline, and that declining food supplies should not
have been a factor in the raptor declines in 1993-94.

The autopsied Grass Owl found in the Ingham area had residues of brodifacoum
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in its liver (A. Brodie pers. comm.). Other i e
. D). owls in the area, in parti i

oR;Jﬁﬁ;lis OWIi (Plate_ 18)_ and one adult Masked Owl at an active ﬁistlc:lll?)rwigm‘r of

e rf:;%illlsa;xt é)gsortl}llngﬂ.l Tff six;ldptoms included lethargy and blc’eding froril t}I,lS

, outh; the Masked Owl also displayed c

and female Rufous Owls died within a few days gf igchm:tﬁ::l:. premors. The male

Over the study period, habitat loss

' ] , caused a small number of pai

::cz) I:hsap'pear. For instance, a few breeding pairs of Grass Owls &2::: gifsTf,w Wiy

wasv;:r{ts:;:l t?: bq;eltr pasture habitat to sugar-cane. Usually, where habitat wasplc?sctet_(li] >

_ itat remaining nearby and in some cases ’Bam Owl o

1 s and

imckly moved to new locations. JY observed several instances where thrtlasecti\;?)ss Ovyls

neiztfnc;n :ggags beforg hai)ltat clearance, and within 25 days of disturbance they sslt)aeftleg

in nearby. In a vast number of locations, concerning b ;

v . oth

?l:led lgt??tsa); Ir):xcril(;(i)sk;,.n::st;mﬁs v;'(er; used for years but then beca%ne vactarr(l:te a?tohlfl)(l)j‘gﬁ

ed intact. Masked Owls were particularly affected: pai
:jlcr)r:leg l\l:cl)?&zz f('?rrcgl;]qrs th:;.ln thehbirds suddenly disappeare)(ll, especia.lII))'atllrIZ:eS 61::1\1:;12
ines through canefields. Owl pairs that nested withi i
woodland, mostly up to 0.5 km away from the nearest cane, fared ltt)ei?efmenswe
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Discussion

The major decline in raptor i i
_ _ ‘ populations in the Herbert River distri inci
:;'lgheill}g 1ntrqduc§10n of Klqrat to control canefield rodents in the regigr(;t cAc;ltEf)lde;
ingestilo r?nc::;: is circumstantial, §econdary poisoning of raptors by Klera;t throﬁgh
ingestion of i;:ﬁn:g:l:icisro;ientsﬁ is ahposglble explanation. Such an interpr’etationgis
c 1 elsewhere that have implicated brodifacoum i
li)ggzlalt\?; ;i:ﬁl;lzsl of 9(%3 B;Im Owl and other owls (Mendenhall & P:rrxnk llr;t?g a]%ﬁci??t
M ' . ,» Newton et al. 1990). Brodifacoum s dari il
proportion of individual owls that have eaten poi o b o o
( ‘ : d rodents and, based
rates, the behaviour of intoxicated rodents deISone i fouls. Mo s
; our of ; the food-intak f

of owls in the wild is likel p o T 198

' y (from Newton et al. 1990, Hook i
side-effect occurs because: (a) brodifa is a A otion oS o). onis

: coum is a delayed-action, single-d ison;
‘(th)lernociir?trlot)s(ig:trézlfn(lg)x;?re tlhan aléethal dose before dying; (c) thegycar: izé))? I;S)(r):);
: ; (d) an owl would eat at least one rat or several mi
?;rrsé. ?bsi_), (e) the.pmson is persistent (Hadler & Buckle 1992) and r:c:::l(ladp:crcggu{:ltY
effecliso;t i;seutle untlll a lethal dose results. The question is whether there are signiﬁc:ni
e that evel of local or regional raptor populations. The results of this stud;
o o ttht :;)gn;:arcc::(rizuinstan_cesE 1.3. where raptors are hunting in treated area);
h nt species (and perhaps poisoned non-target speci

may be serious effects on raptor populations. Regardless of pcientil:);lactl;;)a;:tt? e;e;

populations, it seems counterproductiv i indivi
: e
D herwiss be catehing. pos rol;ili: od to poison individual raptors that would

- it;;c;r;d:;g lﬁgiisgrr:;nign b&; :r}c;diglcoulx{r} is the most likely explanation for the decline
t9 P achamerd g erbert River district, for several reasons in addition
@) 'g’;ll::gcli](:cil;ng pl: rin;;tl ;c;:)igea(ble in the Tyto owls that specialise on terrestrial rodents
! ) s (e.g. crops, grassland), and 1 i
Ninox owls which are less likel i i e ceoaland
y to hunt in canefields and whose di i
a smaller proportion of 0. Hollands 1991:
Y pers Obsg . rodents (from Schodde & Mason 1980, Hollands 1991;
(ii) I())c:a:'slz Illlia;\: l;le:(::rlx1 ansul;ll(cj: ggiz:]dgofr dying with ic,ymptoms consistent with anticoagulant
> R rom external orifices (see Newt
brodifacoum has been detected in o e potson e
one d i
have been the immediate cause of death(;e.ld oWl {although the poison may not
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(i) The pattern of decline, and loss of known pairs from intact habitat, are more
consistent with a sudden, additional mortality factor than with incremental
environmental changes which were occurring before 1992.

Alternative explanations for the decline in raptor populations are possible, for
;nstance loss of habitat, declining food supplies or catastrophic weather events.
Declining woodland habitat should have affected the woodland owls most and the

rassland raptors least, with Spotted Harriers, Grass Owls and perhaps Barn Owls
(and their prey) favoured by habitat changes (e.g. Squire 1987). Furthermore, loss
of habitat does not explain the disappearance of known pairs from intact habitat. The
high raptor numbers in the 1980s and concurrently fairly low rodent numbers
(compared with rodent peak years) argue against food shortage, particularly in
combination with the 1992-95 situation when raptors were declining sharply while
rodent numbers peaked in 1993-94. Natural disasters may have some effect, more
on rodent numbers (food supply) than on the raptors themselves. There have been

eriodic floods in the region, most caused by cyclones passing near Ingham. One
of the largest was the flood after Cyclone Winifred in 1986 when an estimated 200 000
tonnes of sugar-cane was damaged (Millard & Kingston 1986), yet there was no
detectable effect on raptor populations (Figure 1). Most floods have been relatively
short-lived and, although they might cause a decrease in rodent numbers in some
localised areas, there is no evidence to show that any particular event coincides with
the decline in raptor numbers.

Notwithstanding the foregoing considerations, raptor numbers have continued to
decline while the area treated with Klerat has also declined (R. Kerkwyk pers. comm.),
and it seems that reduced prey availability and habitat loss might be contributing
factors. A test of the role of secondary poisoning by Klerat will be to determine whether
raptor numbers recover after the decline in application rates of Klerat, if rodent control
is maintained by other means and habitat conditions stabilise.

A major concern is whether secondary poisoning of raptors by brodifacoum is
occurring throughout the Queensland canefields, and indeed in urban and agricultural
regions of Australia generally, and whether other bird species are affected. In addition
to the six species identified in this paper, our recent surveys indicate that Black-
shouldered Kite Elanus axillaris, Tawny Frogmouth Podargus strigoides and (to a
lesser degree) Papuan Frogmouth P. papuensis numbers have also decreased in recent
years in the Herbert River district. Furthermore, the Queensland Museum received
from the Brisbane area a Southern Boobook Ninox novaeseelandiae that died after
eating a Black Rat Rattus rattus poisoned by a rodenticide (per S. Debus); currently
the standard rodenticide for domestic use is Talon ‘active constituent brodifacoum).
Given the habitat destruction that is also proceeding apace over much of Australia,

it is likely that populations of many raptor species are declining.

Rodent damage to sugar-cane (and indeed other crops), and the effectiveness of
rodenticides, are such that it is unreasonable to expect farmers to abandon the use
of rodenticides. Nevertheless, the results of this study suggest that alternatives to
broadscale field use of brodifacoum should be considered. Given that rodenticides
will inevitably be used, one such alternative is Racumin (active constituent
coumatetralyl), a multi-feed poison with no known risk of secondary poisoning (Hone
& Mulligan 1982). It is used widely and successfully against rodents in Africa and
elsewhere, with low risk to raptor populations, and indeed is recommended by the
Poison Working Group of the South 'African Endangered Wildlife Trust (G. Verdoorn
in litt.). Racumin, if used strictly according to directions and with collection and
disposal of dead and dying rodents, may be the least ecologicalty harmful of the modern

rodenticides.
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A switch to 2 more environmentally friendly rodenticide should be accompan;eq
by a move to Integrated pest management. This is a concept that seeks to m;

conditions.
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Debilitated adult pair of Rufous Owls after application of brodifacoum-based rodenticide
to local canefields, Ingham district, Queensland. Both owls showed symptoms. of
anticoagulant poisoning (bleeding from eyes, nostrils and mouth) and subsequently died.
Plate 18 Photos: John Young





