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ln 1969 the Canadian Wil dlife Service extended its 

environmental moniroring of t he New Brunswick spray program to 

i nc l ude amph i b ians ana rept il e s. Those vertebrates, especia ll y 

frogs and toads, are common throughout most of the area dur ing 

June, when most budworm (Chori s toneura fumiferana) spraying 

occurs, and therefore seemed good candidates for a study on 

possible pesticide-w i ld l ife effects. Brief investigations of 

both amphibians and reptiles by CWS during 1952 in the Upsalquitch 

region had shown that DDT applied at the rate of 1 lb/acre caused 

some morta l ity among frogs and tadPolesCD. Analysis of salamanders, 

tadpoles, frogs and snakes collected by CWS in 1967 in the Boisetown 

area had ind i cated the presence of ODE and other DDT residues ln 

those animais in the spray areaGD. 

No data were ava il able concerning either immediate or 

long-term effects or the newer organophosphate and carbamate budworm 

insecticides on any of those an i mais. We therefore studied the 

effects of three new budworm control chemicals on amphibians and 

rept i l es: in 1969, Zectran in the Acadian Forest Experiment Station 

east of Freder icton;i n 1970, fen i trothion in Fundy National Park; 

and in 1971, Mataci 1 in the area west of Richibucto. Insec ti cides 

were reported to have been released From aircraft at the fo ll owing 

rates: Zectran, 1 oz/ac r e; f en i rothion, 2 oz/acre in each of two 

sprayings 9 to 17 day s apart; and Hatacil, 1.5 oz/acre~~~. 
, 
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We had th r ee prime considerat ions in designing our 

study : it had to be inexpens ive, short-term (2-3 weeks), and 

extremely flex i b le. CWS b i rd ce nsu s s t ud ie s in previous years 

had shown that elaborate popul a tion stud i es or long-term 

act i v i ty censuses were no t f eas i ble in the operational context 

of t he New Brunswick spray ing progra~. Frequent changes in 

spray schedu les, beca use of weather and other technical problems 

faced by t he spray i ng compa ny, often meant that spray block 

loca t ions and spray ing t imes were not known until the last minute. 

Our experiences confirmed thi s judgement; control plots were sprayed, 

some ponds were destroyed by a bull dozer, spray schedules were 

changed and captive an imaIs died fr o~ starvation or dessication 

when sp r ay dates we re pos t poned. Add i t ionally, we had no voice 

in the se lect ion of st udy bl ocks an d therefore did not always find 

enough su i table s tudy s i tes with i n and near the designated spray 

bl ocks to carry out a balanced eva lua tion. 

What we present here is a genera l ized out l ine of three 

year s ' expe ri me ntati on with simp le t ec hni ques for assessing 

immed iate e ff ects of f orest spray ing on amph i b ians and rep t i l es, i n 

an attempt to f ind s tud y me t hods compat i ble with the operations of 

the spraying agency, Forest Protec tion Limited. Although the 

expe rime ntal desi gn rema ined bas ica ll y the same through the three 

years, there was vari at ion in emp hasis on techniques ln different years 

as weIl as some ref ineme n t in study des ign. Because of the difficulty 

of giving a meaning f ul summary of data f rom a I l three monitor 'ng 

studies in a short report , we ha ve broadl y summarized our findings in 

the hope that this will he l p ot hers who attempt amph i bian and rep ti le 

mon i to ring. 
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We t r ied to measure immediate effects of spraying by 

means of 1) a f rog and toad activity census; 2) post-spray 

observations on caged and free- l iving adult amphibians, tadpoles 

and repti les; and 3) pos t -spray searches for dead individuals. 

The act i v : ty census was based on counts, made a lmost every 

afternoon and night throughout the study period, of every frog 

and toad at each census s i t e, and this census constituted the 

major port ion of each year's monitoring project. Frog and toad 

breeding choruses heard at and near the study sites were identified 

and their intensity est imated, as another indication of amphibian 

activ ity wh i ch cou l d supplement data From the daily counts. 

Each spr ing we arrived at the selected area From two to 

seven days prior t o the scheduled spray date and immediately made 

a rapid survey of suitable frog and t oad habitat, noting the species 

presen t and selecting pond s and d i tches for use as experimental and 

contro l cen sus s i tes. Numbers of both experimenta l and control sites 

varied each year depending on location and availabil ity, but we 

ut i lized a tota l of 10 - 15 sites each year. Censusing began at eac h . 

s i te as soon as we foun d it and cont inued for several days after the 

exper imenta l Fores t plot was sprayed. We counted frogs and toads 

each afternoon and night (whenever possible) by walking around and/or 

through each census area and counti ng numbers of each species seen. 

This technique permi tted us rapid identification and counting without 

the need to handle the animaIs, 50 there was minimal disturbance of 

ponds and ditches during each circuit. One complete circuit of the 

census route (afternoon or night) usually took 3 - 4 hours, depending 
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On accessi b i 1 ity of the s it es as we I l as the distance between 

experimental and con trol p l o t s. Nigh t counts were made with 

the aid of headl amp s or 6- vol t flas hli ght s. 

Wh i e we eas i ly ident ifi ed l ar ge individuals in this 

manner, we sometimes (mos tly in 1971) confused small leopard frogs 

(Rana pipiens) a nd gre en frogs ( ~. cl amitans) and this had to be 

taken lnto account whe n ta bul at ing data. Another problem occurred 

in distinguishing mink fr ogs (~. sep ten t rionalis) From green frogs, 

for some individua ls of t hese two species look much alike. Because 

we could not visua ll y s eparate some of these frogs during our 

census counts we ar b itrari l y clas s ifi ed them as green frogs in the 

census. We assumed, on the basis of our knowledge of the region and 

our prel iminary surveys each year, that only a small proportion of 

these "doubtfu ls" were ac t uall y min frogs and that their inclusion 

in the green frog count s did not a ffect the overall census res ult s. 

Frogs or toads reaching hiding p l aces in the water before they could 

be seen and iden tified we re en umerated by sound when they hi+ the 

water and classif jed as "u ni dent if ied" . Although these animaIs 

obviously could not be ôs s igned t o specïes, we used their numbers 

when assessing total f rog and toad activity at each s i te during each 

circuit. Frog cai li ng inte nsity was also noted during aIl census rounds. 

Just prior to a scheduled spraying we placed tadpoles i n cages 

(up to 20 per cage) made en t ire l y of a lum inum window screening or i n 

screen-covered plastic trays and retu r ned them immediately to their 

point of capture. Se parate experiment s had shown us that under these 
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conditions and with proper handling, tadpoles survived for at 

least four days with no mortality. We then observed the tadpoles 

periodically for several days after spraying and noted any deaths. 

ln 1970 we collected American toads (Bufo americanus), green and 

mink frogs, a wood frog (~. sylvatica), red-backed salamanders 

(Plethodon cinereus), red-spotted newts (Notopthalmus viridescens) 

and an eastern garter snake (Thamnophis sirtalis) from several 

nearby locat i ons and transported them to census sites for exposure 

to the spray or to act as control specimens. In 1971 we ran only 

one cage test --with a leopard frog; in 1969 no animaIs were caged. 

ln aIl years we made one or two special circuits of the census route 

immediately after the spraying to search the vicinity of each site 

for dead tadpoles, adult amphibians and reptiles, and for animaIs 

exhibiting aberrant behavior. The caged animaIs were also observed 

during these post-spray circuits. We resumed regular censusing within 

32 hours after each spraying and continued for 2 - 14 days post-spray. 

During each year1s study we recorded a total of 

approximately 2000 separate observations of frogs and toads in the 

activity census. In 1969 green frogs comprised the vast rnajority of 

our observations and American toads, leopard frogs, wood frogs and mink 

frogs were present in only small numbers. In 1970 green frogs were 

again the major species; a few American toads, leopard, wood and mink 

frogs as weIl as sorne pickerel frogs (~. palustris) were also noted. 

Only three species were present at the 1971 census sites: green and 

leopard frogs and American toads. Interpretation of 1971 data was more 

difficult than that of previous years because there were about 
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three-fourth s as man y leopard fr ogs counted as green frogs; 

the green frog wa s thus not t he overwhelming l y dominant species 

it nad bee n in he o ther two year s. Since many sma ll frogs 

escaped into h idi ng before they could def in itely be ident i fi ed, 

we do not know he real 197 1 green frog to leopard frog 

rat io. 

Spr ing pee per (~cruc ifer) choruses were heard 

du r l ng many of our census round s each year, but these smal1 frogs 

were seldom seen and thu s do not appear in our counts. 

Most of the t adpo les we used for our cage studies in aIl 

three year s were wood frog tadpoles; a few were green frog tadpoles 

which had overwintered . Sa l ama nde rs and snakes were seldom seen; 

only in 1970 di d we see a few sa lamanders. We also saw a few eastern 

gar t er snakes each yea r. 

The census da t a ga ve us a good idea of the numbers and 

activity patterns o f t he ma jo r amph ib i an species in the area before 

and after insec t i c i de was app l ied. Des p i t e compl ex weather factors 

which caused va r i ati ons in counts at both experimental and contro l 

sites, our own count ing e rro rs, and movement of frogs and toads to and 

from the census pond s and d i tches, we could d i s tinguish genera l 

activity pa t:erns for each site. Th e refore, we think that if insecticide 

spraying had caus ed sign i ficant mortal ity or lethargy, the estab l i shed 

patterns would have been altered and we would have detected the 

change. ln fact, no def ini te drop in numbers or other change in the 
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frog and toad populations occurred that could be attributed to effects 

of the s pra y . 

Our estimates of frog-call ing activity did not yield any 

usefui data to suppiement the census counts because we were 

inexperienced in estimating numbers of frogs or toads in a particular 

cha rus. ln 1970 and 1971 we made only brief notes on calling activity, 

preferring to allow mare time for census counts. However, this 

technique may still be a useful one in monitoring studies. 

Our post-spray searches for dead amphibians and reptiles 

produced no data to indicate immediate toxic effects of the spray 

insecticides. Over the three years we found very few dead animaIs 

(frogs at both control and experimental sites). The one frog found 

dead at an experimental site died before spraying occurred. The 

mortality we saw, then~ was not connected with spray operations. 

Since our intensive post-spray searches were made soon after spraying, 

were sometimes repeated severa ! hours later if time permitted, and 

were fo ll owed by shorter searches during the first regular census 

following spraying, we are confident that we would have spotted de ad 

animaIs before they could be removed by scavengers. 

Once we solved the technical problems involved in caging 

tadpo l es there was no martai ity at control sites. Nor was there any 

tadpo1e mortality at experimenta l sites in 1970. In 1969 some 

tadpoles died after a tria l spraying with fuel oi1 but without 

insecticide; tadpoles were also found dead after a Zectran 

spraying. Mortal ity also occurred among caged tadpoles after a 

Mataci1 spraying in 1971. Most tadpo1es died within a day after 
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spraying, sorne wi t hin a few hou r s aft er spraying took place. Many 

tadpo les i n cages di d su rvive spr ay ing ; we think the water depth and 

the uneven pat hs of the spra y aircraf t affected the amount of 

i ns ec ti c ide wh i ch actuall y re ached them . Howeve r, we do feei that t hi s 

cag i ng techni que i s a valuab l e one wh ich can be used as a sens it ive 

i nd icator of aeri a l pe s ti c ide to x i c i t y to larval amphibians. 

The e xperi ments wi th caged adu l t amphibians and rept i l es 

exposed to the spray were o f 1 it t l e value, in our opinion. Too much 

valuable time was s pen t i n 1970 col lecting and caring for t he ani ma Is 

and we we re not abl e ta main t ai n t hem in good health until the spraying 

date. Pe r haps a f uture moni t oring project with a larger staff could 

make better use or t hi s t echni q ue. 

We came to no conclusion s about effects of insectici de 

spraying on sa l ama nde r s or snakes, s ince our observations on these 

were 50 f ew . 

Re s ul t s o f ou r monito rin g st udi es ind i cat ed tha t t he th ree 

t es ted insec ti c ides r e lea sed From a i r c raft at the stated dosages had 

J i ttle Imme dia t e effec t on f rogs, toads and tadpo les, but we can say 

no t hi ng of long- t e rm e f f e cts on these forms or of i mmediate or 10ng­

term effects on s al ama nde r s and snakes. The three insecticides we 

monitored, Zectra n , f enitrothi on and Ma t aci ! , are modern chemica l s 

wh i ch have been de ve loped t o be t ox i c to the target insects at low 

dosage rates, r ates whi c h one hopes a re harmless to non-target 

organisms s uch as wi l d ve r te brates. This hope was borne out by ou r 

studies, at Jeast in regard to imme d ia t e toxicity. 
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Perhaps as important as the results of our studies was our 

development of monitoring techniques. Since 1 ittle work of this kind 

has been done on amphibians and reptiles in the past, we think that 

our techniques may prove to be valuable to others who want to evaluate 

Immediate effects of aerial1y-sprayed insecticides on amphibians and 

reptiies. 
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