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ABSTRACT 

Population  studies on non-target  arthropods were conducted a t  

selected  si tes d u r i n g  the 1973 Blackheaded Budworm Control 

Operation on northern Vancouver Island. Three classes of 

arthropods were monitored. The Insecta , represented by 10 

Orders, were the most numerous. A significant  reduction i n  

numbers of some Orders of non-target  insects was observed 

shortly a f t e r  spray  application. There was indication  that 

this could be attr ibuted t o  feni  trothion. Possible long term 

effects  were no t  investigated. 

( i i i )  



1.  INTRODUCTION 

Application of a pesticide t o  a h a b i t a t  sometimes not only  controls 

the  target  pests b u t  also  affects  non-target  species. During the 

1973 Blackheaded Budworm Operation a monitoring program was conducted 

t o  investigate  the impact of fenitrothion on non-target  arthropods. 

In the following report  results  obtained  are  presented and discussed. 

2. MATERIALS AND METHODS 

2.1. Sampl i ng Locations: 

Specimens were collected from ten  locations  (Figure 1 ) .  A 

short description of each s i t e  follows: 

( a )  Neroutsos Inlet;  coastal  saline  estuary, edge of spruce 

and hemlock forest ,   grasses,   etc. ,  along  stream banks: 

( i  ) Site  No. 1 -- Teeta Creek Inlet  (Control ) . 
( i i )  Si te  No. 2 -- Near shoreline of  Neroutses i n l e t ,  

4 mile north of Cayuse  Creek Inlet  

(Control ) . 
( i i i  ) Sites  No. 3 and 4 -- Confluence of Colonial and 

Cayeghl e  Creeks (Treated) . 

( b )  Keogh  Lake area;  higher  elevation (500' - lOOO'), consisting 

of juveni 1 e a1 der,  ferns,  grasses,  salmonberry, edges of 

spruce and hemlock fores t ,   e tc . ,  along  creeks: 
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2.2. 

(i v)  S i tes No. 5, 6, and 7 -- Second growth  north  of  

Keogh Lake (Control s ) . 
( v )   S i t e  No. 8 -- Mature fo res t ,   no r th   o f  Three I s l e  

Lake (Treated). 

( v i  ) S i t e  No. 9 -- Mature  forest ,   nor th   o f  Maynard Lake 

(Treated). 

( v i i )   S i t e  No. 10 -- Mature f o r e s t ,   n o r t h   o f   I r o n  Lake 

(Treated). 

Sampl i n g  Methods : 

Two methods o f  sampling were employed, net-sweeping, and l i g h t  

trapping. Net-sweeping was c a r r i e d   o u t  on grass and brush where 

walking was feasible.  The  sweep net  consisted of  a muslin bag 

w i t h   c i r c u l a r  opening 14 inches i n  diameter.  Sampling was 

conducted between 1000 and 1500 hours. Two hundred sweeps per 

sample were made along a distance of  approximately 100 yards. 

One complete  set o f  samples was taken on June 19,20-1973, one 

week prior to treatment. Post-spray samples  were collected 

5 - 12 hours a f te r   t rea tment  on June 22, 1973. Ten samples 

were taken from the  cont ro l  and ten  f rom  the  t reated areas. All 

mater ia l   co l lec ted  was preserved i n  formal in  and r e t a i n e d   f o r  

i d e n t i f i c a t i o n  and counts i n  the  laboratory. 

Two Rothamsted 1 i gh t   t raps  were used t o  sample f l y i n g   i n s e c t s  

i n  one c o n t r o l   p l o t  (No. 1 ) and one t r e a t e d   p l o t  (No. 4 ) .  They 
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were modified for  operation w i t h  two  HD-4D 12V Marine bat ter ies ;  

two units of 12V sealed beam  (Vol kswagen) were employed as the 

l i g h t  emitting  source. To protect the traps from rain,  wind 

and large  animals,  they were placed i n  wooden sheds. The3raps 

were operated from 2200 to  0800 hours for five consecutive 

n i g h t s  -- 3 n i g h t s  before (June 16, 17, 18- ,1973) and 2 n i g h t s  

fol 1 owing the day of spraying (June 23, 24-.1973). 

3. RESULTS AND DISCUSSION 

Tables 1 and 2 present  the composition of arthropods  obtained by 

net-sweeping and l i g h t  trapping from control and treated  plots. Three 

classes  of  arthropods were found i n  the sweep-net samples:  Arachnida 

(spiders,  ticks and mites), Diplopoda (millipedes) and Insecta  (insects). 

Some  Mol 1 usca (slugs and sna i l s )  were also  collected. Only the  Insecta 

were caught i n  the l i g h t  traps. The majority  of the arthropods  collected 

belonged to  ten insect Orders. 

The total  number collected i n  the  control  plots ( 1 3  2 ,  5, 6 ,  7 )  a f t e r  

spraying was twice that  collected  before  spraying. This was due to  

large  increases i n  numbers of the Arachnida and Diptera, even though 

populations of D i  p l  opoda , Ephemeroptera Hemi ptera , Hymenoptera 

Lepidoptera, Mollusca and Tricoptera  decreased  (Table 1 ) . 

In the  treated  plots ( 3 ,  4, 8, 9, 10) the post-spray  population was 

approximately one third the  pre-spray  estimation. Most notable  decrease 



i n  numbers was i n  the  Diptera, Ephemeroptera, Hemiptera, 

Hymenoptera, Lepidoptera ,and Trichoptera. An increase i n  numbers 

was recorded i n  the Arachnida, Mol lusca, and Thysanoptera  (Table 1 ) . 

Light  t rap  catches  of   ar thropods  obtained  af ter   t reatment were 

s i m i l a r   t o  those  caught  before  treatment for   both  the  cont ro l  and 

t rea ted   p lo t s  (Tab1 e 2) .  

The most s i g n i f i c a n t  change i n  populat ion  post  spraying was the 

Arachnida and Diptera. There was a 17 and 3 f o l d   i n c r e a s e   o f  

Arachnida and Diptera  respect ively i n  Control  plots. However, i n  the. 

treated  plots,  the  Arachnida  only  increased  by a factor  of 2.5, whi le  

the  Diptera decreased  by 69 percent. The apparent  population 

explosion i n  the  control  could be ascr ibed  to  egg hatching i n  Arachnida 

and adu l t  emergence from pupae i n  Diptera. The s ign i f i can t l y   sma l le r  

population  increase i n  Arachnida and a reduction i n  Diptera i n  the 

t reated  p lo ts   could be a t t r i b u t e d   t o   t h e   e f f e c t s   o f   f e n i t r o t h i o n  

s ince   th is  chemical i s  claimed t o  be a select ive  acar ic ide and a 

contact  insecticide, (Spencer, 1968; Martin,  1972; Krehm, 1973). 

The populat ions  of  Mollusca and Thysanoptera  experienced  increases 

a f te r   sp ray ing   i n   t rea ted   p lo t s .  However, t h e   t o t a l  numbers o f  these 

two groups of   ar thropods were re la t i ve ly   smal l  and hence might  not 

r e f l e c t  a re l i ab le   p i c tu re .  

A t  Cayeghle Creek (wi th  a l a r g e   p a r t   o f   i t s  watershed w i th in   t he  

spray p l o t s )  some moribund adul t   d ip teran and hymenopteran insects 
were observed d r i f i n g  downstream approximately  f ive  hours  after 
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spray  application. Analyses carried  out on samples of these  insects 

by the Chemical Control Research Ins t i tu te ,  Ottawa, yielded a 

residue  of 0.20 ppm fenitrothion i n  the  insect  tissues. This 

represented a substantial amount of chemical residue, and therefore 

i t  must be assumed that  the  mortality of the  insects  collected from 

the  stream was related  to  the  spray. Aquatic  organisms, particularly 

juvenile salmonid fishes,  were observed feeding on these  insects. 

The reduction i n  numbers  and mortality of some Orders  of  non-target 

insects  following  spray  application  of  treated  plots could be taken 

as an indication  that  fenitrothion had immediate short term ef fec ts  

on  some groups of  non-target  arthropods. However, i t  is  d i f f i c u l t   a t  

present  to determine the  extent of impact a t t r ibuted  to  the insecticide.  

Weather changes, habitat  variation, sampling techniques,  natural 

mortality, emergence and migration of arthropods  could also cause 

fluctuation i n  numbers. The possibil i ty of  long term ef fec ts  of the 

chemical was not  investigated. 

4. SUMMARY AND CONCLUSION 

Results from the  present 

reduction i n  the numbers 

studies  indicate  that  there was a significant 

o f  some Orders of  non-target  Arthropoda, 

particularly  the  arachnida and diptera,  i n  the  treated  plots  after 

insecticide  application.  Mortality  of some diptera and  hymenoptera 

attr ibuted  to  fenitrothion was also noted a t  Cayeghle Creek shortly 

a f t e r  one aer ia l  chemical spraying. 
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