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Continued spruce budworm (Choristoneura fumiferana) in- 
festation of the fir-spruce forest of eastern Canada has 
been marked by a constant search for control strategies 
that are effective, environmentally acceptable, and that 
pose no threat to human health. In New Brunswick, forest 
protection has relied heavily on the use of chemical in- 
secticides for almost three decades, a practice for which 
there is apparently no viable alternative at present. 
Testing of the efficacy and safety of new chemicals, old 
chemicals in new formulations, and of developments in 
spraying technology have been important elements in the 
province's approach to management of the budworm problem. 

This study was carried out in the context of a series of 
spray trials of a new formulation of aminocarb (4-(dimeth- 
ylamino)-3-methylphenol methylcarbamate) known as Matacil R 
180 Flowable (180F), conducted by the Forest Pest Manage- 
ment Institute, Canadian Forestry Service, primarily to 
determine efficacy against spruce budworm. The trials 
were of particular interest to the Canadian Wildlife Ser- 
vice since there is little published information on the 
effects of aminocarb on brain cholinesterase (ChE) activ- 
ity in forest songbirds and the logistical problems norm- 
ally encountered in monitoring bird responses under oper- 
ational spraying Conditions were minimized by the relat- 
ively small scale of the project. 

MATERIALS AND M~THODS 

Spray PlOts were located in predominantly fir-spruce forest 
about 25 km west of Bathurst, in northern New Brunswick. 
Each was 50 ha (I.0 km x 0.5 km) in area, and was sprayed 
by a Cessna 188 Ag-Truck fitted with four Micronair AU3000 
rotary atomizers. 

The two plots of interest to us were both sprayed at a 
stated emission dosage of 70 g/ha of active ingredient. 
By volume, the formulation consisted of 25.93% Mataci~ 
180F, 1.27% AtloxR(emulsifier), 72.27% water (carrier) 
and 0.53% Rhodamine Red dye. The emulsion was emitted 
at a rate of 1.5 L/ha. Droplet VMD and NMD at first 
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application were 36 and 28 ~m, respectively, and at 
second application 33 and 23 ~m, respectively. Both 
plots were sprayed twice, first at 1945-2015 on June 12 
and again at 0622-0645 six days later. 

Birds were collected in the plots with a .410 shotgun 
2-48 h after spraying. Birds were taken as controls from 
areas well outside the target zone during the treatment 
period. Individuals of the following five most abundant 
passerine species were collected: Tennessee Warbler 
(Vermivora peregrina), Yellow-rumped Warbler (Dendroica 
coronata), Blackburnian Warbler (D. fusca), Bay-breasted 
Warbler (D. castanea) and American Re s--d~rt (Setophaga 
ruticilla~. 

Brains were immediately removed, placed in polyethylene 
serum vials and stored in liquid nitrogen (-196~ until 
assayed, a maximum of 12 days later. ChE activity was 
determined using the technique of ELLMAN et al. (1961), 
as modified by HILL and FLEMING (in press). 

RESULTS AND DISCUSSION 

None of the species sampled showed depression of ChE after 
spraying (TABLE I). There was no significant difference 
(t-test) between ChE activity in birds exposed to a morn- 
ing spray and in those exposed to an evening spray appli- 
cation, nor in birds collected within the first 24 h post- 
spray and in those collected 24-48 h post-spray. Only 
four birds from spray plots exhibited ChE activity of more 
than 20% below the mean control value. They were a Tenn- 
essee Warbler, a Bay-breasted Warbler and two American 
Redstarts, in which ChE depression was 26.6, 26.2, 35.2 
and 37.5% respectively. No birds had ChE activity great- 
er than 50% below that of the mean control value. This 
is in contrast to the results of a similar study (BUSBY 
et al. 1981) of the impact of the organophosphate in- 
secticide fenitrothion on forest songbird brain ChE 
activity. 

Measurement of ChE activity has recently been widely adopt- 
ed as a useful tool in determining exposure of birds to 
organophosphate and carbamate insecticides (e.g. WHITE 
et al. 1979, ZINKL et al. 1980, BUSBY et al. 1981). The 
suggestion by LUDKE et al. (1975) that 20% brain ChE in- 
hibition is indicative of exposure and that 50% inhibition 
is sufficient for diagnosis of death has gained general 
acceptance (DEWEESE et al. 1979, ZINKL et al. 1980, BUSBY 
et al. 1981). Under some circumstances, however, ChE 
inhibition can exceed 50% without mortality occurring 
(LUDKE et al. 1975, ZINKL et al. 1979, ZINKL et al. 1980, 
FLEMING 1981). 
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The effects of ChE inhibition on the reproduction of song- 
birds are not well understood. Most studies of the influ- 
ence of insecticide spraying have concentrated on pre- and 
post-spray singing surveys. However, BEDNAREK and DAVIDSON 
(1967) and MOULDING (1976) alluded to changes in reproduct- 
ive biology of birds from forests sprayed with the carba- 
mate insecticide carbaryl. Although in those studies nest- 
ing failure did not follow, any interference in the nesting 
cycle would be regarded as potentially detrimental, espec- 
ially in years when other unfavorable factors such as ad- 
verse weather conditions had already predisposed the birds 
to failure. 

The criteria of LUDKE et al. (1975) indicate the unlikeli- 
hood that any of the birds we collected were in danger of 
death through poisoning. There was no evidence of aberrant 
bird behavior that could be attributed to the spray. Only 
the four birds with more than 20% inhibition suggest ex- 
posure to the insecticide and potential minor sub-lethal 
effects. These findings support the conclusions of PEARCE 
and GARRITY (1981), GERMAIN and TINGLEY (1980), GERMAIN 
and MORIN (1979) and BUCKNER et al. (1976) that aminocarb 
spraying at similar dosages in eastern Canadian forests, 
but in different formulations, caused little or no detri- 
mental effect on the singing and territorial behavior of 
songbirds. PETERSON (1976) found no significant brain 
ChE inhibition in forest passerines in Maine in areas 
sprayed with aminocarb at a dosage of 168 g/ha. 

We conclude that aerial spraying of MatacilRl80F at 2 x 
70 g/ha over small plots had no significant inhibitory 
effect on brain ChE in songbirds exposed in the forest 
canopy. Further examination for potential hazard to birds 
of Mataci~ 180F in other formulations and in the context 
of larger spray plots would be prudent before translation 
to full-scale operational use. 
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