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, : . . .  . . . .  . , . . ' .  . , -a ';.,, . , , , 

. , ,  
., , , , . ;he,purpose 01 Lhe i i t e r a t &  review .is f? uercr r iae  "hat. . : . 

. . .  . . . .  . . ,  . ,, . . 
' ,  . i n f o r b t i o n  ie ava i lab le  an h i r i n g  f l i e s  (mosquitoes, uarkf i ies ;  howe . ' :' 

. . . . . . . . . .  / , .~ 
- . . .f!ies . dnbdee t  F l i e s )  or enstern ~ k t h  h e r i e a .  pa51i;ularly . a r t r i m  ' . 

, . ,  . .  
, callgd~. , spec i f i>  info-rion adughr, d a r e d  .n chis study.. ineludes 

' . . . . 
P " : raxonoaic keis ,  dis r r ib l i r iona l  i ~ d i ~ b .  s t d i e s  o n ' t h e  b i o ~ o i y  of the ': , , . . . . .  ,. . . . . . .  , . 
. . . . . . . - .  ~ariou...pe.ies..i~i~ti"g . . . .  ; l ids ,  ~ ~ i i o c  proe iduid 'aad 'v ie ror  . . . . . . .  . . .  

, . . .  r ..: pdisn l ih l .  - i. I -  . . .  .. . . . , 

. . . . .  <, . " .  . . .  _. , . , .  . i . , 
m e  presenr study men i s  i o  places just a f ~ v  &tea , . . . .  . . .  . . 

:::/ ." :- ;. :, above seh  lev;^, -and L i . L a  an+ei&red thar d e  i i&arure  r.+in, m u l a  ' -  . '  , 
,' . . . . . . .  

ihclude .ihfi-<*an oh b i i i o g  f l i e s  and freshwater e r a h  s y a l e p  df '' 
. _. 

;, , . e n v i r & m ~ n r a l ~ y  s imi la r  ,areas,  hi# s;ggeita rpar rekeiencc bC' , . ' , , . .  ' . . . . . ' 
.,.'b , 
. . , . d d e  Drily ?:.the lou-&yinq xdnd.of the ~ r i b n t i e  ~ o a s r .  m i  l ipp i~aehi in  ..' '. : . . . .  . . . . 

' munia in  . . &oms a z o i e n i m < b a r r i e r .  ru6nins ~ r m ' n ? ~ ~ h e r ~ . ~ ~ b a &  . . ' . . . . -  . . , , 
, . ,, 

. . . . . c{ the C&E Peninsula, qudec,. m i a  . e f f e e i i v e ~ y  . iis&l;tea.,the~& , ' 

England ;tam and t h i i a r i t i m e  Provinces irii ths.rear o j  north *merieh.J , ; , , . .  , 

. . .  ~~loueuer,~~elsti~ly,litbls hiring ,fly ,MSaa'been don; in this ~ e g i o n ?  61 

. . . . . 
, . par r lcv la r ly  in  the warttime' ~ r o ~ ~ w e ; .  . s ince  mosr bi t ing  FIT work d o i i  : . .' . . . . .  I .  , . . .  

on rlle AQantlc coast pertains ra a a l r  marab s t u d i i s ,  very l i t t l e  petki&;lsnf 
. . 

. . . . .  . .  . . . .  l i t e r a t u r e  in  a v a i i s b ~ e .  A geogr rphten~ area, which ineludea.the ~rovince. ;. ;: . . .  . . . .  ? .  . , . 
OF o~~sr ic . , aad .  ehe sjaiee ,of N:W ~ o r k  end ~ e u  ~ersey, and a1 l . s ta tea  end 

* : '<' 
" ' . provinces :east of  those, m 8  chosen f o r  the l i b e m l u r e  review. Reference. . -* 
. . < . .  . . . ,  , 

. . .WILL be made ta . s rud les  ou ts ide  the area when de?med.necesnnry. . . i 

. . . . . . .  ". . . . . - 
. . :  . .  , . , . *&L& ;., 

. . , , 
Kev8.r. rne  species of cu l ie lnes  fbr ,urger geoBradhical aieao . . .  . % . . .  

. . . .  i nc lude  rsqaepi  . c p n e t e r  h d  ~acassd (1955) a d  ~ ~ ; h ' e ~ ~ ~  (1944) 'for . , . . . .  . . ,  . . . , 
. . . -. 

, . . . . ' 2 . .  . . 
. . : ' / '  , . . ., , . . . . . .  m . . . . . . . .  
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. , . tldr;~t merie., Uyrr 11921) f<; c&a; ?ya; (~921) fo i  rhc U n i r ~ d  i t i re ; .  . . .  

. ' . . . ., . /  
' _  ; , paiSic ( 1 9 ~ )  EY; :I;; nel-thea~tern unitad Sdsrea aha smi* (1958. 1969) . " . . . _./ . . 

. i . . . . . .  . . , . r . :  . . . .  
: I  . . . . . , 

., . - - ana wirshe (i~61) . ~ r  ~ d r ~ ; o . .  rad'h;iloch (1939) far maLci-uae;ts. :i - - , ' :  
. . . . - .  

' , '  & , k B ~  t: r?eroopderi:e ;f ,yi;hea~rern erica was pruenred  b y  . . " 
, . , :  . , . I  
! . . . . . . .  . . Msrhesan a"d'shennon (1923). , . .  . . . , .. . . . .  

. r i e +  and aonokprid list. bf ws(;i$oes ,%ra r v r t l a b l e f ~ =  The Nov . ' ' 
. . 

~mgland s k i e s  ( P e l l r k ' 8 1  d.; 1950), nsiae (Be?.n. 1946; la thr ip .  1939; 
' . I  

. . .  . ( 8 '  

. ': 
. . . .  ... P 

. Meoaniel, I9i5; Sutu. ,195:). Ner Ha.pshire:(Blie~e,.1952~~oYar,, 1909). . . . .  'S 
1' ,. . , 

j : ;u&deGey (sc?rn,iif! 1 ~ 4 2 ) ,  @ode Islend. (8affbdewit=., 1945). iew York , . . 
2 .  . , .  

. , , , . . raarDra a t  ?z., p j o ;  ~ d i n b a c r ,  1969b~. ~.th~astern'iwitirio (James e t ' o ~ . ,  
, 

> . '  .... 
. . . 1969), ,and qjebe; (Hawieon er'cbuaineau:1973).' , 
.: 

. . , . . . ,. 

. , . . . .  ., . 
. . .  ~ i . q ~ i b ~ t ~ o ~ i  scudies ' for  d s i n j ~ e  &+er dr a e v e i e ~  ~ p e i i e s  

. . ,  
,I 

2- . ,  , 

, " . . .  .; of bilicida; have 'been conaidered by hume*oue'nrker.. includini mid,: .. 
$ 8 '  . .  . , 

. . /  . . .  (1967) fpr.rhe u n i i ~ p  states, Carpenter (1950) for  the eastern United . . .  .; , , . . .  , . . . " s tar r ,  ' i i l eS  and unas (14i6) for ;ha southea.rem Stakes, i e l l i o n ' e t  62- '. '' . . . .  , . , . ,  . . 
. , . (1950) for ;he ~ev.sngiana states. . sha i . ( i i i9)  <or nt.nbert 1~1&d; . i: 

, . . . . .  
Haine;;asmeo. (1946) ;?i vexmefit, &yy:e and ~aguln i ' ( l970) ,  and lake (1953) ,. ;:, . . ,' 

, . .  - . . 
. , 

, . , ' , . f6r N& ~ e r s e v ~  ozburn ( 1 9 i 4 ~  .fqr,@neda..roh sdth and:r*ble (197';) :. I, 

. . . . . .  
- f o r  Poinr ~ a e u n s l  Par*; 0:terio. . . . . .  j . .  

.: , :' < .  . . .  . '. ' . : c ;  
. . .  , '  . . carpkucer ind  IaGasse (1935j and m i m  (19f9) .considered the 

, . . . . .  bidla& bf t h e  various 's'ppeies of & l i c i d s ' i i  ~ d f h ' k a r i ~ l  m d  Cwads .. 
, . $  

, . ,  
. ' . reeperfiuely. HUC? k biologY. ~~n~.i".d d t h i n  ap)llies 

. , . . 

. . " I' . . : , . , . 
. , . . . . ;. P.. - ' . I , A , '  
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j , i, '",y and 
(1974) fa' *in$$ W&lk . (1952) , r d '  bar,<1,3, ,1909) , ., ' .: ". . . .  

. . . . . . . . .  
I ., for ~ c w  . . . . .  nempshiiei scotr,.(l94B, &P, ;9Gj 00, varmo.t: ~ ~ n i ~ ~  (i9i5); 

- . ,  . . ,  I : " .  Berg;nd h o g  (1948), ~ ~ y ~ * . ( l e b 2 ) !  hvnibob  an< Brddshw (197;) arTd &in . . . .  
. /  .> ,. < . . . : .  ; '. . '  

= 

... . , 
e t  i l .  ( '1~68) ' :~o~mema~h~se~ts ;  rmLi8m (19437 fo; mode reland;- '. ' , 

. ; . . 
' )  .: - . <  

, 
. 

? . 
:, 

', 

. . . *nderson .(197O), u a l l i s  b 9 5 9 ,  1960) anb WUd aod,~prr@kgyloddu' (1967). '. 'i 
. . . . ,  .. 
. . . .  a .: f o r  wnneGieur; ry i r . ( lgoz)  ~ ~ ~ ' l n i g . ~ ~ l ~ q ;  slt tu (1974). - ~ e ~ t  f i g  4). :. : . . . .  

, l ' . , .  '. . . . .  - . . ' &  . .  
i , 

JamibaeV (!969b). Uathe.on.anh de lk in  (1943) ; '~ theson  and uui lbur i  (1937)' '' . , . . ., , . .  
.i . and 1*111~~(i9iib)..f~r'~~~imk;'~ur~ . ,  , . . aod.ieh< (1963). Bs&h :(19jo), . . '. . ' 

! .  . nagoann (1952..1953), neadie$.(;gir. . .  , 1931. . 1945)~  &ih (ieoi).;&'': , .;. ' .,. F, .- Q 
. . . . . .  va"oore i19701 ior NN J ~ I B ~ Y :  mfnh (i931i fo; eist-,Gie; kiwi".. y 

... 
! , ,' . . 

. . . .  

. . : .. . . . .  

. ,  , 

. . 

. . .  , . 
. . h' 

'and Janea (1960), . Knixhr (1964)'evsfuted a . -n t i t a t iv ihe tkd= f6r . 
. . . . . . . . .  : . ; m0squito larvgl g."ryeys. .me more CoZJmon oelhoda o f  s a w l i n g  adul t ,  . , ' . . . .  , . 

'. ' . - . mas&irues inc lud i  v;rsions:ol .rhe,Nev :iersey i ighf  ' r d p  a s  desc1ibed.b~ . . , . - a 
. >tpYhg$n (1942). qodifiEa(tions of the ~ ~ l ~ < ~ ~ & ~ i  d e s i a  by Ualelse (1937) 

,. . . . .  I '  . . . . , .  
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. . . . , . . . . .  . . .  . . .  . , :: . .  t : .  . , ,; ' . . . . . .  . . . . . . . . . . .  
,. . , ., . , ,;; . ' ' . , ,  \ . . . .  

1. ' :. . ' , . - minn'(i931), i ep i r led  the! . . . . .  
, , , , . .  

astern c a y d a  vaf "=iy incomplete:' It edresrs Lhet t h i s  $& ndr'&bang$d :. .. 1' 
: ,  , ' ,, i /. . , - .  , 

, . , . . . 
. avdsrsorially ginee then. : > . . . . : .  

, . . . . . .  ....... . . . - . . 
.* . . . . . . . . . .  . . , .  - : . . . . . - . . .  . . . . . . . .  , ~. . . .  . . , . .,, . - ,  . .  . .  I , : . .  . . .  . . ,  . . . .  , . , . - ,  S!a"liidee ., , . ,- . .1 . . . . . .  ' .  , - . .  , 

. - few and include tho?= bf n d l l h h  ( 1 9 1 4 ) , ~ ~ ~  'ih: %tLed s t a r k ,  ~c-iaiaok . . . .  . . . . . . .  . . 
. . ( I ~ L I ) - E O ~  ~ ~ ~ . ~ ~ h ~ ~ ~ ~ ~ . . ~ ~ a b ~  (1961) for ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ l  ~ ~ ~ ~ b ~ . ' k  (~PIB)  . , , ;, 

/ . .  ' . , , .  . , ,  
. ,  - .  

3 . .  am<Srane and Iamihsck.-(1955).for New %rk, %in; (l936i.b)' Foc.ur#;ern , : , . ' . . '  
., .' , Canada. ~~~~e~ .st 01. .(I%D and %d.et at. '(i863) . ,  ' f o r ' k t a r i i ;  . . -, . ' , . . - ? . . .  , , 

. . . . . . . . .  . . . .  " - . ' ~ ~ ~ i a   ti) .fog ~ ~ i e v < + d l ~ ~ d .  - pefermn 1ii70) preLnted a iexanmie 
1 ,  , . ! ; . . . .  . . - 3 .  . - .  . , 

srm+y.of the species mwimtiEo; .t C b i d i  and bssy.;. : , , : . . . . , , =hi publ~shid  d i o l o m  OF bi.=kfiies. i?neraiiy ) p e c i ~ i c a i l y ,  
. . \ :  ' , . .  . . . . 

. .  , , 

, , , ; . Rhode Xiland (6liond &d dllatf,-l953), "SW,  ladp pa hire (O'pne, ., . , ' 
, . . . . . . . .  

,. ' 

1dz.63, cannecri2c (stone. 1964). uev ~ b h  (~amnb;ick, 196L'; ~ e t c a ~ t .  ; 
c-;* . . . '. .... t9i;;kt0n; ~ ~ d . ~ ~ ~ _ . b ~ d r ,  1955; Ttavis,, 1966. 1967); Cphdp (reternon ind  . .: . , .. 

, . '. u o l f e ,  $58). onraria .(Bennett, 1960; mu;rer, G m ;  &ies, Isso, 1952, . , . .., . . 
1913: O ~ V ~ ~ B .  and Pererean. 1956; '+viea st nz.,. 1962; . m v i e s  and.s?e. 1958; . '& 

I . I . .  . , ~, . . .  . : ,, , L. ~ a v i e s ;  . 9 6 1 , .  . 1963; ~ ~ t . ~ ~ ~ ~ ,  1962); pueb;c.'(uo~fe aod,~&ere?n, 19s(r,, ' . 

',' ., , , 
. - 1960).. ~qdr2dodor ((Hocking and,Rlchsrde, 19.521, and '~eufo~ndland  (Davis, i , . , '< 

. . .  ,. , ". , . , .  . . ~ .  .. 
, j . , .  . 1 9 7 1 ; , ' ~ ~ ~ ~ ~ + .  I ~ C ;  ~ k i ?  and'lenne;r, .197;,.197kb,'19?5; F'i~*llk"& et  kt.,  ' : 

. , 
, ., . ,  , . 

. .' 1970);: (1?70), recorded nores'on the b i o l b n  s f  khe.apeciee-of ' ' 
. . . ,.. . . * . ,-\, " - . . . . . . . .  . . . .  ,' ~losimulim 01, ~ a n a d a  i n d  maeta. ., . . . . . .  . , .  . . , 

: . ,- s i m  (1959) reeorded.the d i s r r i b u l k  of s i&l i ide  in Hahe end . ' 

. . . .  
m w e l l  (1951) p';6j&ted.'a'distrih~Liiii1-'1-bbdlr o f , p b l i i d a . t n l ~ n i ~ a , ,  - . , . ,  . . .. . .  : 

:, . , L .  . . . .  - 6 - .  . , , 
. ,  . . . . - . . . \  .. 

. .  , , . .  I . . . . . . .  . > 

. . .  - .  5 ' .  

, .  , . . . . . . .  
) ;  

, , . ,  . 
. . . .  , . . . . . . .  . .  , ~, 8 .  . .  , - .. ,( 
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I .  
. . . . .  

. . ,  .~ . . . .  . . . <. 1 . . . 

, ' c o n t i n ~ e a .  ..c6hpt;re Exdus ion .or '  me r i h e ~  i&iuence, over &st  ur the  
., . . . . . . . . . 

. . cu~nb.i+iapd, a.sin tla, a i e u r r r d  a d r i y  the I ~ L . Z O  y e s r e  a ~ m o u g h  most  l end .  ' , , - - .  \ . '.' . comptii;dg ;he preeenr.srudy.nreas has probably b r  :bee> h f l u i n e e d  by , , . . ' 

, . . . -  , . . . .  
. . tar ..a for over loo ied;.. ' .: . , , - ,  

~ h e ' ~ i s o a q u a s h  Marsh and ~ h e ' n ~ t a i a r r e  ~ n i i o n a l . ~ i l d l i f e  Area ' . 
. . , . 

i ;  # 

formerly c u ~ i a i n e d  lbnd rhar.wsr rendered ex l rmel i  low .in g u i l i r y  tor '::, 
. ,  . .  . ." ' 

? . .  boih un la i fov l  and egr icu l rure  hecaus? of  unsueeessful drainage arranpts. 
, .  . . . , .  

. .mrmp the .edrly 19609s ,  t h e  n e p a r q ~ n t  of  ~ a n d a  and roresta of  ova ' , . '  

. , . . . a  . $.cia r.csui<eb rbou;,),100'he~farer u i f&n,~he<iNiaraqu$sh  M\$:. Uich 
,. ,. . . - . . 

,(., . . .  funds L+ m c k r  u:limked; ionsran; veter lwelFwere , l a t o r e d  to " . 
, ':! a:.'; :, 

- . 320 h;.per i r e v i d u s ~ y  &-in; as marginal i ash i ie !~and .  ;his a ' . . . ' , 
. I . ( .  z ,, ,:';a .. , . . complerea i n  19b~.a"ti cr.rfe&ted, the f i r s <  Y B L ~ ~ W I  -"agaenr Pv;eE~ . . . .  . , .  , . . .  . -  . , , .  . 

: of  rrs'kind.in !hk Maritime ?rgvioeia.,  Atiotew.96 hecraresivare flooded, , 

I .  " ' .  
' in t>U spr i sg  o E 1 9 7 b .  . ' \ , . ; ', ' . - , , , , . . ,- . .  

1 ,  6 . . r ;he enadian w i i d i i e  service began$cquiaifion 1.600 ' ' _ 
. , -  _ -., 

) . .  " . ' .  \ ' 
heccsre rraer ef wrsh land  i n  i e  ~aot&oar &shes in  1961, Thia:-area , . 

; . .  
. ,  . . .  ' _ . .  . . 

, i b l u d e e  Live nalure l . l ?ke  basine,:.yp&aod foresh xnd f ie lds ,  and -mi- - 
. . . . 

. ,  ,, . 

- . dcalied and d r r i & d  ia fsh la id ,  .uhiih'&s iriginelly agr ieu l iura l .  .. ' 

., , Between 196T end 1971, 31% ilpavnded a r ~ s ' u e r !  created in.tbe 'drained . 
e ' - . .  , . , . . ,  . 

. . marshlinds developnenr funds i o v i d e d  b;'&cka un1inir;d. ' , . 
. ,'. , #  . . . . . ' . . ?  , 

. . . 
' N ~ l d  and l a b o c a t o r y  Proced* 8 , , . . , 

. . . .  , . . . 
, . . . 
, , 

p .  ' 
, . me f le ld  wuit portion ot  !his use'pooducred from I m i  . 

, .  , 
' . ,througil ~l mguat duelng 1973-19j5. .'I. . '. , ?  . '. ' ' 

,:\ : .  , , 

I ' . - , . , >  ', , I  , / .  , 

. . ; ',x2:' - . .  < -. .. ' 

. . ., ; : .. : I . . ,  
. . ,.. : 

' Tlrr f i r s t  ?ear of Lha btvdy *n(l ".ddik A t h e r  the n<ceiahry .' . . . 
I .: . . , . .  $ . '  . .  , 

baskline data ~ n c ~ u d i n t  rhe ,derer l iqs t iqn  o r  ae spec ies  o t  b i e i a g p i e s  - 
), ' 

'i . ' 
'. . 

.. . . 
. , .  . . 

, . .  . , , , .  . . 
. . . . / .  . . ,  . . ,  

' ,  . . . . . . ( ,  . . . . .  ,, 
_ . ,  . . '  

. . > , , . ,  - i . .  . . .  . . .* ,. : . , .. 
, , . , 

. . . ..i / 

. . 
. . . .  . . , 

, . . ,  , . 
, . 

'. 8 A ;..: . L '-:: , . ..,. ,:'i..s&a:< : : * ,zy-  ,... "+. .;... .* . c- 



. , \ .  
. . I . . .  \. 
. . .  ,- -, . , 22 : ,  1: 

. . .  ' . .  . . .  
' . -  t , . 

, ' . _ .  ' ,  . . . 
inhabiting t h i s  ai-ra. mi. inyol+ed a suTey hhich tncluded ~wlini of 

' , 1, , . 
, . , . 

: ' .  c l a rvs l .hsb i t s re ,  'and s e r i a l  net sweeps t o  h e r e m i n e  4 e  a~asonal.abyndyee . " 
, . . . . . .  

.. ; . . .  oi the mdults i n  the aiea s u r r o u a d s g i a e k v h l e ;  Aew.Brupauict add mersi,. ' , ,, 
. . . . , NO". S E D ~ I P .  AII adu l t  b i d g  i l ~ ~ ~ ~ ~ ~ e . ~ i t h ~ ~ - k i i ~ e p  in,ethyl &tale . , . , . . . .  . . . : 

. . 
' 

. ";par p d  pinned, or preserved i n  701: arhsn?i. 1 ,  . , 
, . 

- a ~ s p u i t b  la*-e u=rc'6ollecred from 30 diff 'erent l d c a l i r i e i  A r h  - . 
. . . .  

, . . . . . . . . .  . . 
dippera, f i n e  gauze nets, end rubbsr'syriogd~.'  qab i ra fs  ssmp1Ld ineivded 

' 

. 
pirchrc pl;nrs .~sorn~eri ib .pwpu& b.f, terwrary and penanen: f r e a h w t e r  . . . , 

, . aqd ealtlsfer h s l x e ;  nbd$ois,,  .a i e l l h s  ns fura l ly  end s r t l f i c i e l l y  . '., ' . 
. , 

impounded areas used f o r  wilrerfowl'drodueti&. Water ,teoperaluris ('c) ' . 
2 ,  . . 

were reobrded for'eech' co l lec t ion .  hbout, half df each l & a l  i s w i e  m a  . 5 .  ~. 
~ l a e e d  in, 702 eth8no~, i n d  the remainder was placed in'. plssj* conrauer , . . 

. .  - . . . . . and retv,hed ro'rhe 'laboratory ac nount: ~ 1 i o d n . u o i v e r s i ~ p ;  uhem the 
, " . ,' , . 

v... ... l...a,e."e.e reared t o  adul t s .  'mlhe l a rvae  i n  amall covere., 
. . .  .I - . . , 

conrainers.,' frbn,vhich energ ing .~addta  were r e w e d  by 1 i f ; i n i  tha + . . 
', . , . , 

. ,  , ,. . . , .  . , 

. , and inser t ing  an espiratmr. 
. . . . .  . . ,  

', . slaekfzy 1a.vae me..' e h ~ e c t e a  rmm 2 1  streams; ineludina reqorary , , 
, .  . 

I m d  'pm&anenr slreaw, draindge .ditches, and warer"crmrro1 sllubrure; 
' . -  . . .  , ,. . , 

aa,~pci&ed with the  managed vetlend.. v or each co l lec t ion  the 1011bling . . 
', . , - 

mea&r=na,cs uere ' recor ied :  waier {enpersture ('c), erreasuidb (o). . , ; * 
, . , :  . , 

. . .  .. Liream depth (ha) suislrale,'aod depth W vhieh larvah were fhken. 

, .  

- cernniie a i r e d l a  e. r i l e s ,  as ,described 4 mis and Bennett (1974.1 . ; , ' . .- 
, , .  'the U,~V.I = p e n  e b t ~ l , s u b s t r ~ r & :  G e e  rue; were e a a i ~ y , p o s f r i & e d  in' . . . . . .  - .  < . . , .  . 

. ,stream borrams ~ F o ~ i p ~ d ,  a cinvenient.,unirom area (.ora2) ior deter-,  ' . . . . 
. ':. mini i i on  ind  eonpar i s~r i  PI ~ o ~ ~ l a i i x ,  aens i t l es .  1-lure stag: o f .  ' '  : ., . . . .  . ,  . . _  , , 

. bia.irlies ware e p l ~ e c r d : ~ r b .  B vai ie ry  of &bstrates, inciud_iod'tiies, . ' 

, , 
, ' .iocks, and t t a i l i n g  ,vegeraiion. ~ ~ r & e  and pvbae were renared f r 6  the  . . , . . ,  . , . . 



. . 

- .  
> .  

e,  , .' . ; ,  , , ,: , , , ,  . -. . .  . , . .  
.. . :. . . . . substrate wi th  fovcepl: Inmature S i d u l i g s  vere p r e s ~ r u e d  in-95l  e t h a n o l  : 

, . . ., ' 0  the f w d  and apeSihs iden i i f iea l ianb  ueve ~ s t ~ r ' d l f e ~ r n l i i ~ d  i n  the_ - . , 
. ,  . . . 

, - labocatory. ', . : ' ' 
. . . , .  

. . .  ,. . . . . . 
. - _ I . .  

, I .  
', s b i l i ? g r d t  ? m a t u r e  mosquir?aa sbd b l a c t i ~ s e s  uss usually on a ,, 

. . ., ? 
: ' . c . weekly usris.' cnl lec t iod 'of  1aiv8e ptouidrd iata  on o p e e ~ f i c  >arm1 , .. , 

' : . h a b i i d n .  ,an?.the:.exing o l  .osq"ito'larvre t b  adults pmv;ded'6lnd 
' . .  . . . 

; I '  . . 
. '  , taxo@pbnrc marerlal - .. 

. , .  . . ' , . . 
, ,. ~ h u l t r  of wl re idae ,  S+!liida=. aDd Tabaiida; i t f r a e t e d  ro..an . 1 

~ .. - 
krc sampled by ~ e g v l a t  a e r i a l  net swee&in 1 5  ate+s.. li;! a€ these . ' . : 

: <  . . . 
' . , . y r a  "at .&in l 9 7 4 - 1 6 7 5 7 & & r e ,  . are . "i t  ill"stra&d " 

, . -. . 

' : sip. i (IP. i7-18). bn each bce.aion and sit? sampled, s standard ' . 
, ,  . . . , , 

procedure o r  60 t ~ a u r a - a r s h r  nvieps were made about the ~ o ~ l e c t p r ,  s i a i ~ n r  , 
' : 

, , . . ,  . . 
to the  ="iep n i t r i n g  described h y l c j u q i n  Bt &. (196;). ~ C k q f e , =  ,a sw&p 

':" 
I .  . . ,  
, .  . , , , "ill de,eonsidpr& Lo epds<st of 40 figmreF*;lhCqsYe&. b&p; were . . ' 

. : ,  . , . .  . , . -  
! h e  w i t h .  .sie"dard en&601.&ical aerial: aveov ner.onca during Lh.  daf , . . , : . , , . . . .  - 

" .. once nr. dusk o r  asrt ar each site. mrini i c b  aveep, the following , 
. .: . , . 

, . obaerva;iqns were wde:  rime (hrs). r~mpsrature'('c); &a earimstiol; . . ' 

. . . ... . . 
, . cmrl, $r brisk), md ~ i a s d  (IT. moequitoes; blnekfliea. . . 

' , . . , . ; .  +' 

, ihorie fiies'and deer : s l i& were a l s o  neited >n f l igh t  dctiuity.abojt.Dan - : . , 
; . , .  

*hh ferdlng on mn. . , , , .  . . . ,  J 

, 8 

. . . . .  . . 
. . - .lg,&-75 . ' . ' , . . - . . , , 

'.ou=ing 1.974 and i915 ;he s t " d j  f o a u s ? d ~ r ~ o c i f i c a ~ ~ y  an the ' . : 

s p c i C s  ~ ~ r n ~ ~ s t t i o n  end p o p u l a t i ~ n  dynsmiei of b i t ing  f l i e a  of rbe . - 
, . , . . , . m b ~ s e a  ver~do+: ,  . , , . . . , . . . . - , .  

. . , . 
. . , , "  - M u l r  mosguitoei wera e o l l u t e d  in emergence cages. - Sire7 ' 

, . .  
enaes (0.b x.I I .6 \ 0.1 m) were,pl+eU in  Fernanent mn-i-de and najursl 

' 

. .  . , . 
. ' .. , Mr.t, .enVimnmeaTs.. z indic.te. ;he diemibution ~i the 64 ,' - 

, , ,  , . . .  . . . >  
. . . . 

. . . ( . .  . . 
. . . : ,  . , , .  . . I 

. . .  , , . . . . ,  . . .  -. ' . , .~.;;,:a, .,; *w",,, .,u i - 1. ..x,, . ' "* 





. . 
. . ... ,. . 

.- ~ . . . . . -  
. , 

, . 
. ., . 

, . emersencc t a s i * .  ' Usu?lly i h r o e  cages y e d  ? ~ r i f i & ~ d  1" f i a n r s c t s  a c m e  ' , '  

t - .  
. . . , 

cne'marsher or  .long the i a r ~ i n l .  Each esge  urr w d e  of sprura  Eranos . , , 
. . 

. . 
' .  . . ('25 x 25.m.). overe: an the- cop e~id  four a ides  wi th  fibreglaen s&nj 

. . . . 
, ,and,wesposiiioned. in  f h a v i C i n i t y  o f  ewrgent veg=fation; ~ ~ w l l y r h ~ ,  ,. 

, . 
capeswere sunk mto the water about 100 mni. each cage ;*as.anchared to , ; . . ,, ' , . . . , . rhe substrat! by. rhcee lcga  t c a o h e d  t o  the aides of rhwcege. Nosquiroes 

' 
were uriog'an ext ra  long a a p i r a t k  vhirh was ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ d ~ ~ h  , -- . . ,  . . , . . rhe-?ide of ;he EWE. F D L l ~ v r l n ~ ' ~ m 0 ~ ~ 1  o f  th. I10sqvitoes. .rha qrh/r: -, ': 

, . .  . . . .. . .  . 
, i n s s e t s  ver i - snmemred  and e l a s l l f i e d ,  snd rdlenae'd by I l f f i i i g  t h G e &  . ' ' 

. . . . 

,. oui of r h q v a t e r . .  ~ e t o r e  reb lae ing  
- . . ? ,  

k a a  cur above the uarer i v e l  with e kife; thla vea necessary since the . : . . 
.. , -, . , . . . ,  

vegetnrion grew 150-200 nm e a c h  vrek. Table i indicates rHe spec ies  df  . . .,, , 

; ~ = n t s  conralned x i d i n  the emefgenee cages. 
. . . . ~. ,. , . .  . 

nwse erses'uere u s e d  to hstsrmine (1) tee spee iea  bf'ioqquitoee ', . . 
>ound i n  the m r s h i - ( i i )  the aedsmslsuecess ion  and  sbvldence of fheae .: '' . , . . . . , i  , 

' .nmsqniroes; ( i i i )  th+ nunher o f  such moaquitoea prodveCd p e r  -4uare. .ere= 

, ' of marsh; and ( i v )  the vegetation types  associated with t h e  h a t u r e a  of , . ,, . . 
- . rmnaunia,pntud2a (wal er) thc.mosr a b v n d r i  p e s t  mDsluilo of tliis , . + 

. . , . A " ' .  , , . I . I  

' ' ==$id: 
. . :, . 

. sinci 'predarton was svrpeered to occur i n  the emergence cage;. _ . '".- 
- . .  . . an wpcrimenr w~as~devised  t o  determine  whether odonetas voZld prey A- 

, ,  . - . ,  . 
oasqulroei I n  a n a l l  cages: me cages used,were i n  the fo rm  of a. enbe 

appkxi&rc ly  ZOO ?m high. mepuero cmstr"ctad of 10 om plyuood, one. 
2, -. . ' , 
' .side,being of chi" mlexiglass, one  s i d e  tovere; with a th in .c lo lh  rernen, , 

. . - .  . . 
. : 

- and uoorhar? tde  d -  a plerve attached t, =r,a$!e access to. the cage. A . . .. . , , - . 
. . knom number Sf moaquiraca-and dragon f l i e s  a-tl& d a n s e l . ~ l i c  "err , ', ,, .. , . : 

j 1 -  
, . .  

, , - in a.cage: nhastlalion~ Are ,mdd. inlprvels.o~ S ~ V L & I  hours, . , . . , . . . . , .  . I .  . .  . ., . . . .  . , 
, , 

. . 
, . ' > '  . . 

. ,  - 
. . I , I . .  

. - , .' . . 
.~ . . . . ,  . . ,, . . . . . , . . .. . ,. . .  . 

. .~ . .  . . . ,. I. ..".,,_. *.... ̂ . . . .... .:.. 























:: ' w.& drainea aar. j i l i e d .  ro debresse the rare of.sue6saipn. r i l l i o g ,  . . ,  .< . : i 

: , ,, . .< , whieh'm; an". wit]! a rrakior uhek thg man.hed.had dr.iilod c d ~ l e r e i y .  . ' 

+ e . ': allowed organicand .ao? l  mine*l;=onpmenrs to beArne riiorou:tiy mni*ed.to ' . ' . . 
, I .: . . ... . . ' 

; bralia;.a p i f a b l e  nubs t ra re  Far F r t e s r r i a l  vegiririon',  ..upon refloading . . .  . ,  , .  , , .  
$. . .  Chese pla"ra d i e s n d  dleay and p r b i d e  nuthenis  end de t r i rv+  f-r ... . ,  . 

. , . . - . .  ' . ,  . . . . ' 

. . .  r e b r a l e r i  . . . .  -. , . . - - , , .  :. . , ,  . . . : .  , 

' . .  " . . .  , . : s fe renee  dho+d be .mde  to  ~ i g :  ~ ' ( p p .  11-in) for  the ' folloYing ... . 
. - .  .. , . . . 

. . '  . - . yzq. r's..$i remporaq .bag-fed str,-m u h i i j l . ~ m d . ~ h r o u 6 t i  u h s r . t s  , . .' , .  , 
1: .,. ' . , , . .  , . ,  . 

., n l ~ b ~ q u ~ d  B.- m& ua: b a t  psriion af'the riisos<iish ~ U V ~ < Y ~ I C ~  -,, - :,. . / . . :  . . . . 8 , . . - 
. ,  . - . , F l o ~ s ; ~ e r v ~ e s ~ i r s a q ~ a ~ h  'A and ~<ssa$ua:h 'i. " ' '; -. : ' ., . , a  . . . . . .  .. , . . .  ?. . . . 

.... Impoundmmr &I "as Gaineb' ear ly  i n  tbe iu&'of.1?7&. i t  w+ 
. . 

. . . .  , .. 
. .  rhen'rilled. and ;=flooded io. :he fa11 pf fhdr * .  . . .  . , .  . .., . . 

. . 
. , 

. , .  emnu ha;, rwp out€lous - lm,nr ,pk o u ( f l w  and eronr ~ a & '  ., 
, . . I .  ,.,, . .  . _ .  . . . , :. . . . . . .  I .  tens<.^ o u t r ~ o u ,  A . r egular  control strbccure. dog. i o t  exier  a t  kmt . .. , . . , . ., 

. . . .  . . tap ' ~ x t ~ ~ s i b n  au<#+ow a,,  em m<ntain , reespnsble,baler .i&i r ; i t .  
: .  , 

, ,  . , ,  . . . 
1 . -  - rare 16'1$74; ,611s.;r.a VLIS io?ulfled by# b ~ ~ 1 d o r e r ' t d : d d c ~ e ~ ~ e  wafer .' , . 

. r~ . . ,  
, . imss. . rn io 'wa~don.  .stmpiy by b" l idor in i  ear& ink0 rhq'stieam, thus . . , . . . ,. . , . 

. . - . e ~ ~ u ; t i i g  the shedm b o r r o i  .end d k r e h l i n g  the u o i i e  ae water ~ I O W I ~ ~  . . . .  . . . ,  . .  ~ 

. i ou t 'o r  ~ c u d r  bud. : - . . . . . . . . . .  . . .  .. , . . . . .  , , : . . '  . , . ,, . 
. . . . . . .  - . , 10 1975dn.p.~ nLdr I ves dr$?ned i n  ~ u n e . & d  r i l l e d . i n  *ugus;. . . . .  

. , . m, ( .. . .  1 .7 . .  eo . .flooa.. . ,G t a l i  0. +. .. ..in. 5 i 1 7 .  &is . . .  . . . . .  
ivduqdnieilr d id  +t brain as duiekiy aa was planned eince a wiskrer. 

I ; > .  . . .  . . . . ,  . . ~ , .  . . . . .  . . . .  . . .; . , , '  
. . .  , . .  . . . . .  . 7.. , .. . . ,  

. I . . . .  . .,': . . .  . . ,  , . . 
. . 

d . , .  . . . . .  , ' . >  . . . . . : . . .  ..: . . ... ~ 

, . 



i 
" - 

, . . . ;  :. . . . . .  .. . . 
shaonel ib  one d'&r d y b s  keb!?c_er 

> '  ,, . .  . -, tmpoundmrnr rv. me' & tae l o w  "aten 

control srrucrlirr a t  the ouLf lm of h n t  u k e  vss e?uCcomp~;iely b. ;hit 
I ' , , 

only a trickle of water waa qas*ing rhiough the ,arcusdre; . I" addition. 
' , . . . , . .  . r h e ' w a t r r ' l e u ~ l  of the s m 1 I  imp$bene contdined.in the r&saqpash I . , . . . . , . 

wan by a p p k i m e t o l y  400 i. , . . . . . .  . . . . .  , .  . . . . . . . . , ,  . *  ' ,  . : i . . ,\ , 
. ' 3  

. c u ~ r E r o ~  . . . . .  . . ' . .  
. s  . . - , ' mirry-iwb spec ies  of ausqui rwh are raw recmded .fmo the , . .' ' : . .  v .  
, ,. , ,  , . . . . .  , Marlrime Provinces of Caosdi (Table 6). of which only  19 were eoll?cled 

' 

' durlb<rhis'srudy (Tables 6.7), A l l  o f  'thee= h c. been ~ r e , y I ~ , u ~ l y  k w r t k d  . ', ': 
in.the l i t e r a t u r e  from m a r i t l i e  y a d a ,  althbugh apeelaeas of bnly 21 , . . ' 

I _ ,  . 
. -  1 

. , 
. , snpeier a r r a e p o i i t e d  i l i :rhe sioa;it&atics msepm< insiiiute, Diraus ' ; , 

8 '  
. , 

. . : 6). . , T ~ ~ I L  ~ . ~ ~ ~ ~ ~ d ? , h ~ i j  rh i ,v i r ious  iPe;~;B Adrived in ' I, , 
, .' . . . :  . , '  

. - NOW ssotiiaew srnnsuici horde? a;&'. 'me generic abbrev~s i ione  of-thha . - . ' . . . . .  . . . . . . . .  
, .dli.ida. usad i n  Chi6 .F"dy have been "*:a. b y e w e  ~her-vorEat.. They , .  .. . 
, .  . I  

, .  - are': A. rar dsdes, *n: fpr ~nopha2es~'c.  fer mkr, cd:'tp?.n;l~A,, 
, . . , . . 

, , W. tor *sa&idl, end i in. ~ i m a i a .  - , , - '  . : . . 
. . ,, . - 

." . 
. . .  . . .  A key to the f e i e l s  l a ~ g v i t o e s  of odaiirime cmada i a  presented . , .,. . . . 

,.; , . . . .  . . . .  , 
f 

i:: 
.. . In  Ippend* A. 

. - 
I . .  - .  .:. 1.' 

. . . . ,  . . . :  . . .  
. ~ , ,  - . . ' LerMI Habitats > , ' . 

, , . . 
, !: 

' ,  . , 
'i' 

. . . . .  . . . .  A ,a).atem,of'classifYiii8 mosquito 1arval.habirats wi;e .d&lop'ed 
. . 

f o r  de ~ & r r s &  llershea. ~ ~ ~ ~ h ~ & i ~ ~ h ~ b i t ~ t ;  may bo ' iden t i f ied  as . . .  . . - . :  
, . te&raw; semipe&aienr,, ind pensnenr. prh;i,habiral? in rhe,.Novs. . . . .  I . . .  ., . . 
. . . . .   ti^-^^^ ~ ~ j ~ ~ ~ i i k  bard& region include ~ p i ~ i a ~ i c d - b r e e d i b g  p k e e s  . .  . . . . .  , . .  , . . . . .  = .. : , , ' (pitcher p ~ e n i s b  .+id -1: marshes.,  able a i n d i c s r c  t k -  r i .*h ich  . . .  . . . . , 't~,e,v.ii&s.ra.~es o f > u l ~ c i d - ; ~ ~ q e ' k r e  bo~%Lbt:d.in !he Nova $cotis- . i 

. . . . . . .  . . . . . . . . . . .  . . . , . . .  , . , ., . . ' .  . . ,  
. . . .  . ,  . . , ,  ~ 

, . . . . .  . , . , .  
. . , .  , 1 # . ' .  .. ' , 

. , 
. . . .  . . 
. . . . . . .  . . * . '  . . . . :  . . . .  - . * ..^ - . -;_t̂-...=-. . . . . . . . .  , .  , 
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8 '  . , , . , . .  ~ . , . > .  , . . . .  . . 
. . . . . . . . .  . . ,  , . , . . . . . . .  . . 

, . , . .  T ? b l ~  6, . ' 
, . .  _ .  . . . . 

Culicidae qf msrltlme canads. 
. "' " ,  

. . .  , , . .  , . ., . . 
L. . sors ' ,-me<-' - . ~~i~~~ - . ,  . . . spec ies .  - 

. . 
,; , Sbotie: Bruogulek Edward Island . s , : . . . .  

, . , ' &dqe nbsemdtus ( ~ e l r  and Yddog) . ,, .1.2,3' . 3 
. , 

. . ,Aa&a &,.if<? ~ ~ q " l l l s ~ t Y '  ' . . - 2 .  
: . , ; As&# Smiodeneis (Theobeld) .i 1;2,3 . . 1.,2,3 

As&" cantaton (coru i l le t%,  
1.2 . . 

'"&&a'cinewus Heiaen 
1.2.3' i , z . J '  : .1,2.3 : , ,5i . . .  . . ,  

Aeda e m m , i a  (OeCeer) . ' 1.2.3. - 2,3 , .1.Z 
i 2,3 . 2.3 

'. &&s diatoeuo !iouayd, oyar, m.d bti . 2 . ' ' : . ; - 

1.2.- ' . . ,  
2 . . _ .. A.&8 .&,.satis (Llge") . :. i . . . , . . . . . .  
., . . ' ~ ~ & ~ ~ , , , t i r r n s  (Walker) . ' . " 3 3  : ' 2;: . '1 . 1.2 , . ' ' . . , . &&a ' f i t ~ h i i '  (Felt and'Yound). , ' . 3 , , f , 2 : . . 

. . .  , , &dm <bpiO~~. (Ualker )  . ,,,, , , 2 '  , . . 
.' &as i"p1ioatus y.cker.rh '.-. : , : . >, 

, ,. 
,2 -. , , 

&&a i n t d m  Dyar , , , . . 2 ' . . l .Z  . . 1.2 
. . 

. ,  . ' . . . . ' . .  
. . . .  

'Anophe le s  plmctiponnis (say)- . . '. . -I,? 1.2 . / . .  
- hophelad v n t k a ~ i  Theoballl . ' 

. I  I , 

, , 2,: , , 2 i 3 ' ~  
' . ' . -. m l e r  pipian81innaeus 

" <  
2 .  , . 

, .' hilez rpstu0,a Theobald , . I .. . . 
. . ' , M a &  s o l i n o r i u i  Coquillelc 

' l 3  
' 

1.2 ' . 
. cuier 'tsrhtans'.Malker , . I ,2 ,3  . '.- . . .  . . .  : Cu&iaito impatten8 lW6l!+~Y . * , 2.3. , 1,Z , . . .  , , CuZiwto incidena (mohhlson) 2 "  . , . Cuiineto m r s i t q a  tmeebsld) , ;;:::- ' , ' ' 2  . - . 

Mmisalia%psntu>bano (ilalker) ; ...... smirhii (copui l le r r )  :. 1.2 3 
l.2 . . ;, . 

. . '  . . . .  I '  
1 .  , :  -, , . . . . . I S ~ O B Y S ~ Y B L ~ C . ;  i leaeax~b ~ n s t i i ~ t e  (k~~$in.~a~ikel.c~ie~tion), oflawn 

' 

. .  ' : 'i l:lir...~:~ . . 
' 3 Carleoeed by author , it; . ;:.., , . !: . . . . . .  . .  3 

. - -. , , . .  i . . . .  . . , . .  , , .  . , , -; . , . .  . . . . .  , .  . I , . 
_ I  , . . . . .  , . , . 

. . 
. 

,?, '. I ' . .  ' . . .  . . . . .  . . . .  , : ,:. , 

. . .  . . . . .  
, ..,I 
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. ,- . , . 
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. . .- . 
. ,  . , 

. ,  . . . 
. . 

. . . . 
,, :' . , . , ; ' mulrivoltine vhi ie  t ,mstuans is. probably uri i~ol t ioe .  ~1 three spsc!hs . . . . . .  . . . 

arg ihoughr td'overut~rer iq rge egg stage. . - ' 

. , 
; I - .  

. . . ,.- . . .  . , 

. ,  , . . . ,. 
, ,, s&ipe-enr plals: . mL, pabls tha+ are formed &ram pnane~; . * ' ' . 

, ' : .  
,,- 

- '  

. . are kinralned fo soae,ixtent:by seepage, a hign uafe; cable,  .or, t s i n f a l l .  ' ' , , . . . . ' .  
. , ' . " me+ ;w' b..bemneni in*,sme'beirs b u ~  temkorsg in o t ~ ~ e .  . ' 'I , . , .  . . . . . ,  . . . . cant?toi s e u e l ~ r  is the m l y  moaquito.&ieh ut i l i zes t  th is  $ypa,of habitat. . , .,: . , . 2 '  , . .  
; , : . - :. ~t i p  & r i k l t B e  ao6prabab1y ovewinrers in  she egg srage. . . . , . . .  . 1 . . ,.. ' .  , 

. . .  . , .. . .. , . . ~er.nn2nt v a r e r s .  mesa pools, ponds, lakes, or,marshesrontain \ 

. . . , .  , .  . . .  
' ..; . .: ware: chmnghmr the yea:end qffen have varyins degrees 'of ,Pmaiganc . 

' i  . . .  , . . , ,  . . 
, : , , ''vepeti~ion. ~a*ae, of +. WOZ&PC, ca.. m.&it(m4 4. mrycima, . " ' ' 

, ., l . , . - 
.. , 

C. tcrritons, ,and N. p r t u d o n s . a r e  found in  peraabent varers." Mmahia . : i ' I ... 
. : , . ,. . -p=;xihrii8 i i"nidue  i n  an; me l a m e  and pupae attach to  the are; :. , .,. 
.. . , .  - ,, . . .. , -  

, . .  , . . 
, and inor. of &le dlarirs. The'orhar speciea,.houever: are found either . - ' .. . . . . ,  . . 

(8  . , . . ,  : . ,.. . . -  . . . 
' , . .  . %. 

. . 
. , ,  ' .., , 
. ' , , . ' .  I '  I .  

. .  I 

, , ,  .; . ,  . . . ; .I ;-" . , , . 
? ,, . ' . .: ' , ' ' 

> , .  . . .  
* \ -  

. .. 
,a,:,.., , ,  . .. ' .... .:' ..:..- -,- ,.... ..-) I.cCp#' >..:.. . < .,2< 





I .  . . . .  . female. of A .  p u , J t q ; - A .  omtator ,  A, cineme, An. watkez'i, $nd 8 .  pr- ' 

I 1 . . . 
rwaona .have a l so  been taken from the ui?dbus and v a ~ l s  bf a da i ry  barn. . . . 
&Ie no iden t i i i ca t ion  of the $<nod ,was mde: i; ihthoughc'.that ' these . .  . . . 

. . . . sp~cimens fed on cityit. ~ ~ b o ~ ~ d , ~ ~ ~ i ~ ~  bi A.  omttatm-ao4.8. .partdrms 
,!, , 

, . . . . . 
, . . : ..ere from domestic.pe:in d u c k s ' i ~ w s  bLotg~pclto;Linn=e~% . ' 

. . 
: , '. . with rite s iuer r ion  of A. i e t l i o i t o n s ?  a l l  a p e i e p  uhieh.had fed  . . 

. ~ . . .- . 
. . 

' 
-0" man (Table 7.. p. 3 9 ) - ~ ,  be encountered aGoal  kn?dhe~e in the . . , .  , -  

. ,  . - ' Taneramy Marshes. d a d s  s o i l h i t a m  i s  f a i g y  uomnmn i"ladd, bar i s  .. - . ., , 
. . i t  leaat .; the eoasrs khe three &Lithe Provincks. 

. - ~. . , . . . .  . F A e  . have bee", c o l l e = t e ~  . f m ~ ~ ~ ~ = ~ ~ d y - ~ t o  . b . inland' ' 1 

i -  . - ' ~ b a  t h e i r  ~ea;esr knom l a r v a l  hah t ta r .  the arher spec ies  , . . . . . 
. . .  . , .  ~. . . . . 
' . , . gpparenrly-eeek'bur d blmd '+ t  i n  the v i c i n i t y  of . rhe i r  l a r v a l  hab i ta t s .  . 
, .. . . .. . , . 

, I *ii species,:f laoqquiroes vhicn, have fed,rm m a n  wil l ,  b i te ;dur tng  . . . , .  . . , . 
. . .  t h e  day in there;eni.g, hue .siveral ipeci.. are. - -  

' > - ~ h ~ ~ e . . ~ .  A. &totor .  A .  ,el;Lticimte, A.  punctor; and.h" psrturbons.' 
. .  . . . 

A& , a p s s ~ m t &  and.4, a m % . - & e  slab. thought .Ca bg.prlmar.ily ' 
. . 

. . . . I 

' .  . erepu$cular: ' ~ r d e e  cio!~eue, A: B o t l i c i t m s ,  46 A?.:urlxpri shrm no ., ,' . . . . . , , I . .  -. . . 
. . ' ;reference; blti"$. fenslep a~r ' cnnnonl ;  .o1>ect;a both d i  add "1.h-t. -This. ' 

. . . . .  , . i s  a l s i  true cur A. mia&naisi A. vs&s, and in: emlki. i l thovzh  These 
. . , . I .  - .  . . 

. , . ' ?peci& u.:~ i n f i e q u e o t ~ ~  c o l l i c r e a  b i t i n g  man. . .. . , , . b' . . , .  . 
, . 

' - . . . Ai&e punetor, A.ezc*ciane;'and p m ~ a b l y  A .  hbsemt'us at?.. , , 

. . .  , .  . 

, a. m m n j 6  a r e  the f i r e r  r p e c i i s d f  !he sZason f d  emerge and seek a , , 
. : .  . .  , 

blodd rne& .Mbt mld ;un&:&eir nu;nbire ~ t e s d i l i ~ d e a l i n a .  tnrvds Of : , 
' 

- . .  . . 
'.rh&e spee ies ' a re  rarels s o ~ ~ e & e d . ~ f i ~ r  eai lT .~und (Table 8, ?. 40). .  , . . *. 

. , . ,  . 
~ e d ~ 8 , , ~ n i t a t o r , ~ . ~ .  cmn&nsis; A. oindreus, A.  varms, end An. wotkw- :. . a .  

, . ' may be teken-in vs~,ing.numbera ;hro&hout the summer; l a r y a e  ~f maat bf  : ' - ' 
' , - ae;e species may alsb b e  eoi l ' eq td  through h sjmer &bte 8, P .  40). ' , . . 

- 7 .  
. . 

. ,.  . ,',, .: .. . . ,, . , t 

. . . ~ 
. . . . .  .. 

: . ,>?, , ,  . . , . 

, . : . '  - .. . . ! I , I  

. . 
. . . ,"... .-,,;.:.r-. <,.>,&.A:",, . ..., . ., "... ~ > -  



, . - . . . . . .  . . . . . .  
' I 4  

.. , 
. . . .  . . 

'.I . . 
,- Mmbario paitb>doga.is taken irrm l i r e   me thioush .the end'of . 

- A U ~ ~ S ~ ,  a l t h ~ u b  i t ?  abunda&e ra i id iy  dacroereh a l r e r ' r h e  end oe J~L~.. . .  #. . ~ 

, ' ' ' ?eoal:s .I A.  sbiti;*@a may be rskeo t?roughour %e &-i. i salt marsh . . . . . .  
: .  . 

' , - areas: Anophotas soltii .rppeara ear ly  i n   lay and'du<img.eaq~y lygwu.  ' 
. 

. .  , 
. .me mqre,pmteriieroua~utiC?ds ?n the T ~ < ~ ~ ~ ~  marshes insl& 

,' . ~. , , . , . . . .  . the  A. punetor group, A. -tator, and U. psr te lqms!  mesa 'species are 
, . . . 

' , -. . cmmonly &?)red .rh;oughout th; Tanframr Ha;shra. ,jl;&?e omttotor and ' '" . . . .  
. . . . .  . . 

, , . ,% ,pertu;band.are f r e q u e n ~ p e s z s  i n  tha' r m a  of . s a e k u i ~ l e . - ~ e v  Brunsuiek : ' . . 
. , . . 

- -  . : . ' .nd mersi, ~ ~ t r a , s ~ ~ t t i .  h&8 8 0 ~ 2 i ~ i t m a  1% s p+st in  meny epaacal 1 . , 
. . , 

'. / 
, ~ . .  , , . . . . .  ... . . . . . .  . . 

,, . . ; . )  

Mundance - .  . . . . . .  . . . ,  . . . '. , 
- deasoria1 : '. . -  . . 

I , .  . . .  . . . . , .  , , . . . .  . . . . .  . me dsra on beasbna~'euccessi.n, and abundance.of ~ a q u i t o e s ,  
: :  :. .. , . .  . . . .  

presen2pd .heye .re based net suee;s! and =he specie; obtained . :. .- . 
. , . . 

. . . recorded.in . m b ~ e  . .  7 ( a .  39). . k e  seaaaqbl ,sue.ce.biin and adundeaCe:: :. '.' 
. . . .  

"I . .  . . .  ',' - 
- .  . . . .  

. . . .  average n"*er.of nosgui~ber  per ,=r ia l  net s u e q  .per week. L t i a l . n e v  
. . > .' . , .  

., . 
. .  . . . .  . .  . . . . .  

. . . .  . < 
, . . , n.,absem,tus, and A.  .eolmwio are ,included i n  t 6 i e  group. Beeauee 

.. 
. . . . . .  . . . .  i 

. . : "rubbed" aped.enr of i t .  air8srmtus.and A .  * u v i s  appear "ery.slnilar . . 
I . '  ' ,. , - , 5 

to A. $ktor, Ly inbluded'with A.  pidctor. me next group of' . , ,., . . . .  . . - m o ~ q u r r o ~ s  energe.md fted are the ~*~dke~** a0dos, vhich 61.0 hr.&.ig - ' , ', . . .  . - .  
S ~ O M A I ~  boais 6r in,sma?l temporay andtdr pe,-nent pools. Host of a 

- " 

. . .  . . .  . , I . " . .~ . , , . . " "  
- .  . . . . 

: '  . . . . . . . . . .  , - . . ,  , .  . 
. . . . 
. . . . .  . . . . .  : b '. - . . . . - . .; . .-.'..,.-. : . .  L... . >.. 
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" ,  
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~, , . , 
, , 

' 52 m< ,. 
. . . . . . . . .  .- " . ,  

. > .  . ,  ' .  
. . 

, . . , , .  . . . . .  . . . .  . . . . .  ,, , ,. 
9 ,  . - .  . 
: . . k r i a ~ - n s t  sve;pa r h b ~ r ' t h e ' m i d ~ t  if, ilj..'. It is nor u s u i \ l y  vii; , , ' . .  . . . . .  , . . . .  . , . .  , . 

. . .  abundanr in the ~antreai~ ~ ~ ; ~ h + a q d  ia 1975 14  d id  y t . o c c u r . i n  qet . .L ...  . . . . . .  
' .  . ' m e & ~  .r ? l i .  cuziseta noraitme,ub..eotlebtCa.in, :=<!dl "etaweepa : ' . . . . . . .  . . . 

. ,. . .  iofresudi& end only I n  1'175:' ~u2k;ta tnpott@n;s. ls.a ~ i m ' u n c h 6 ~  . .  .i., ' ;  . .  
.~ . ; .  - ,  . . ;, t 

. . . .  bpeCids in-rh;a'aiebi ~ i r  vaa eol iecred  i n  netfsueepa only in l a t e  ~ y ,  , . . .  
0 '  : 

'1973. Ilnophszas' P o l p i  isrpdtbr i q m 6 d  s p e o i a ~ , ' i i : j i a  ~di1e.cre.d 8. . , 
._ . ,  . I . %  . , 

, , .  
I . , 

; .during the f ~ ; ; ~ . h ~ l f . ~ f  *ugu$: ~ 1 9 7 5 ,  n n d . r s e , n o t . c o l h c f e d  in net 
..,. ' . . . .  . . , .  . , . A .  , ,, ,, , , .. . .  , - ? . . - : . .  .veep...t, .lj.dti.ing 1973 o r ' i s n .  . . . .  , . .  . . . . . . .  . , . .  . . 

. .  : . . . .  , - ' j :.. : 
. .  

. . .  . .  . . .  . . ~. . . . .  , - ,: ' > . .  ' i ,  ' ' . . _ _  . . 
; . . , ' . =he. bPe;ieo. cme.pisitian .t ihs regill& aeiisi:~d p"eebs:du.ina .. 

. . , .  ' ,, :. " ' .,.( 1 g d i s 7 s  $iQ&sen;ad i"'+ab.le 9. "pevei'nl;:.sueeps uer;'Lde:and:ferer , % : . . .  
3 I . . . . . . . .  . . . . . . ,  . ..eqylrwi iiwn ln.1973 .thap in the subaeeenl do .':,Id;e sweeps . . .  
~: : . . I 

. . . - , .  - .> 
. . . .  . : wer. made i n , i g ? 5  ;& I" 197.k buC;evsr moaqu&en obts ined .  19 .. , ;  . ., ; . . . . .  

, , rvo years . the . specie6 r e l a l c v e  dbundanei ma s i q i a r ,  v i rh  the . . ' 
: 

. . .! . . . . .  : e.gepfi~Tqf A, w ~ ~ u d , ~ h i c h  r o ? S r w  1 .b~  kO $+it 'i??em &= . . . . . . .  - ,  

. . . .  . . 
. . .  . ? i a ~ d i e e l l y  ~ * ~ n i i i f a G  ~hsnges in-species . h l i t i v e  abundahcs froq.1973 

- . I  . *  % .  

: b ' s ' 7 4 .  p a r ~ i ~ l ~ r ~ y , ~ i t a  A. CP+CX~O=, A. p l a c t o ~ , ' a o d , ~ .  p d m r a .  ., a 

. . .  . .  :. 
. . .  . ' . . qe ,s~,eon;~'aiun~?neo . . the t o t p l  m s i u i t b  p a p - u ~ s t i ~ ~ ; f o r  r& . . ,, 

, . - .  t h A e a t  pe;iad'pAsenred i n  Pig. 8 i b  basedoh r d i  aterage :umbe;80f ' ,I : , ; 
I . .  

, , . , . . . ' . . m~hii 'eoes pi aerial net =wee$ per  y a k .  Host of the mosguifbes ' . ' 

, . .  
. . , .  

I : . '.  . 
, . . I. . ' -  . . . .  , col lec ted  throughout each of  Lheae yea& ye;: pedla. . n u r i n i , J u n s  L e t  ". :, ' . 

. . , . . ,  
. . . . h i  . . .  the nbsquirocs o ~ r d i n e a  verr ~ . ' ~ ~ & ~ ~ ~ , . ~ h i h  M. pit+s was the -' . , 

' . < .  . . ,  . . . .  ,st . abwannc . ~ o ~ ~ ~ l r a - r a i e n . ~ d ~ ~ i ~ g ~ ~ l ~  . . an! *I& CHB.. ,. . 5 .  PP. 45-46; I . ,  .. i.' 

,. 'Pig,.' 6 ;  rd; 47r48;'Plp. 7.. ~ b .  49-50). I? 1979 ' th i  Populafkm vL<,kwch , ' . L  . . .  - . . . . . . . .  . , ' . ' , a q e x  1n.June :than was i n  rh6sitme ~ n l h ~ d r r i s i , 1 9 7 4 ~ 4 4 d  1975. ,?be- ' ' .. . , 

. . .: 

. . . . . . . .  . . .  . . . . . . . .  . , _ /  . . 
' . , . . ,  : .- , . . . 

'I , ,  ' :  . ,' 

' ,  " , . . .  . . . '  . . 
. . . . . .  . , -  - . ' .  

, ,. 

. . .  . . , .  . . . . .  . .  . ...... ...:.... . , , ,  -I .L .". .; ^ .:. r 
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. . . , 
papuiatiom was sreatest in 1974. 

- 

, i 
, . 

, . . . 
. . :  ' , ,  . . 
. . 

) =  In,,1974 and 1975, 17 aeri,al n i t  rveeps wre taken oviside the 
- .  . . 
. - r - regular,oer auecp.areaa, eiUler nrsode  locafibn n r6vre f r m  me sweep 

' , - *  , '  

, ., - . :, area t o  anorher; 6r &en =swam of mo,huiroea Ira= kcounre,d. . - - 
8 . . : C' Eight aweepa i n  197i yielded 4096 oos iu i taes  ro* an ave(sge of ' ' 

. ,  . 
, .  ' 512 a q s q v t ~ o ~ s  per ner sweep:. ~ i i e  m e p s  i n  ~ 9 7 5  co l lec ted  3064 . . 

, '  . 

. . , . 
, . . -  , . 

. , recorded ii ?able 10. ~ o i h  vf' theas weeps  ;&re pede i n  mima ana. t a b *  . ', 
. . 

' i n .  the sa&acation., The m{mn vere about 2 m a* :he surfsee o f  the? . 
.. . .  . , ,- . . "  

e k e  niouid lmoundmehfv, which i d i r e c t l y  easr of'Imdowdmemts I 1  and '.. . . ' 
a .  4 . . 
111 (Fig. 2, p& 17-18). lhe.eraet l n c a l i m  Gas the p r f h e h  qorner a f  - . , 

. , 
., . .  

rh,e,dykq,' the corner fd&ing a right .ng i= ,  q p o s i t e  the,norih&r cbmer' . . . 
', . ' 1- &I. ?ebd;+LiC*n of cwa w i i  A- *om, 3 11 6 . . . .  

. , 
. . . ' 

. - -.I9711 'sve'ep, tinlea recounted f o r  11.2% of fhE speei.ens of N. p e ~ t n h n s .  , 
, i.. 

. , woe qther.ne.t rveeps *erg made <:'the s& l ao j t iqn .  m , c  &epadur i<g  ' , : . . .  . , 
i 1974 yielded an average of 917 rnoiqbieo2 per sweep m i l e  s ix  suebps ,, . . . . 
, dur+ 1975 cpn~stned en nvir&e.qf 460.5 msquiraea per .a~eep .  - .  

. .  I .  I , . , .  

I. 1975. s a r i e s  bf net aveepa were taken e&ry hai f  ha& m , '. 

. .  . , . , . . .  . 
%' "seVerbl cksee:tivt nlghra. Sreips vere e t a r e d  at  1705 hm and cdn- ,. ; '. - ,. 

, ; . .  , . 

, .. . .. . . 
. . 

, / . .  

. , . . , . . , ,', . , -  . . .  
. .  . , .  . . . .  

., . , .  . . . - . :. 
% . ;. . . . # . . . 

. , 
. . .  

.- . ' .  _ I " 
, . . . .  .. - 

> - s  " . ' . ,  
' . .  * .  

'. :.. .. - .. % ~ , :  :.r;r..i;:...'.. ... . - .. 
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. , 5 9 . . '  

.. , . .  , , . . . ,. . . . . 
- uasquieoss sf chi manaxed 'werlLn& .. ' . . . . . . I 

ol recr  rsrlmares o t  the number of adulf mosquitoes ~ r n d ~ ~ ~ d  - . . . .  . 
- . . . , prr,"nlr area n i g l i ~  .hist La obtained b j  the use oL emergent .;. g...' ' , ' . ' . 

' s i x t i  rnergrn~e cages positioned in areaa 
- ., . . naiural'marshes to determine: t i )  the adee ies  s t  . , , " 

marsh; (ti) the seasonal sue:esqi.o and abundance of these s p a q e a ;  : , - 
. . 

(iii) the number or such mooqu~ro$. prdducea 6er square o a r e z . o ~ . m r s h , ;  ' . 
' .: . and ( i v )  the veierarib" ~ypeii asaaclafed d t h  i ~ a r u r e s  of I. .@rtwbm2, lP, . 

, . 
the dominant pest  mosquito of  th i s  region. The l i e a t i o n  OF the eme~genee - , 

. .  . * ,  .., . . 
pap.. i s  contsined i n  Table 2 (p. 2 4 ) .  'In both yeain, 1374 sod $975, ' theL , 

. 
. . . . . . 

' 
. - cages were posirion'ed.in rhe msinh dur iog , la~e . l l sy , '  sa;har sampling . . . . . 

., " I cnuld b e  car r ied  ."L f o r  th; 13 ueek pekiddbf  June through August. ,Due . .  . . . . 
to  the la rge  s+ea.ove,r, y h i c h f h e  emergence cages $re dish ibufed ,  , . 

. . 

c o ~ ~ e c r i o h s . w e r e  rnd~weik1) .  -? i resulrT the numbers of  mosquitoes ' . ; 

. col lee ted .xr~ . rhoughr  rq  be minim$,  s ince  G n y  nay h a v r f a l l e n  pr& t o  
. . 

predators such a6 damsel € l ie ;  and dragon € l i e n  (Odonata). 
. 

. . .  . , . MOS? of the emergence cages were poeirion&d in  approximate17 ' *, 
, . 

. . . rbe same l a l a t i o n  i n  both-years, rme.io the  narsh nanaaemenr program.ot '-  . . 

. tne cqaa" w i i d l i t e  se rv ice ,  impoundment I could nbr be used i n  1975. : - ' 
. . 

" . ) \ .  . 
.so Lnpaundnant 111 was used instead. ' ' ' . . 

. . . :. one specie' of 4a.h a7 f i v e  aenare we& found i n  t?e perrrmrint . ' & , ,  . 

, . . t . .  ualkepi, .c. territmis. co. momitas, and n., psrtunbm.. 

The seasonal sucr'ssim lod  abundance of . .~~" ic .~  i o  bmergenee 
' 

, 
. . . F , . 

capes, regard less  u i  marsh area. I. presented t o  F1g: 3. Aedea ercrucims . . . - 
' -, 1% the f i r s t  t o  emerge' ~ r v a l l y  l a  ear ly  Lo mid ~une; emergence i s  , . . .  . . 

, . nam811y conpler&d by the end of J u n e  or rsrJg 3ul i .  . I t  l o  ;b%volrin?. . : 
, ,  , . - 

. .  , ,  . .  > . , 
/ . .  . . .  , .. :F . . . . 

. . . . . . 

, . ,. .. . . , , . % v:-.. . . .*c..,.2 .--&*& ,@,& b. >.f ." . . 
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. > 
. , 

:I . . , . . , 
- , .  '. , . ' , ,  

. . ' me r i r s < ~ e n e r a n o n  o r  nil. mlrsri anaco. ieLmzs besin (mergearr'nr . ' . . .  . . .  
, .  , 

, , .  . .. . , about the s ? 8 i " t i & ; ' u ~ e l l y  durin) t h e . l a t t e l  h a l f  of ~ u h * .  , Ths second , 1 

. , . . . * 
arim o r  an. uoqer i ,  which byins t o  emerge i n  l a r e  J U I ~  or ~ a r l y  

. . ' 2  
. . 

r'. was5iarger.tha? :h$-firat i n  1474. while. i n  1 9 1 5 ' i t  *as nor . , . i . . 
e l ao  true f o r  co:- ; - ' .. : , 

ce in l a r e  Ju ly .  prgrnce !f , ' . : 
t 6osquito in Che .rea,.oclmmeneea 

i n  1are June 0, & r l y  July rind ia "SudllZ empleted,by the inh b t  July. , 

o r  July or e a r l y  k b s r  md - . . 
bnrinuea'te emerge thcoughoul NgUlgdsf. . - '- 

! ' .  

, .. . . - . .  
; k d " l L ~ , ~ f  a 1 1  r i v e  species ..erg.d exactly one veek ~ ~ d i ~ . : i "  . . .  

. . .  . . . 
. . 191; than in 19j4.s mionahio errjurbpna dna ci. mornit;. dee;s~sed i n  ..' ' 

. 

. . . ,  . . . .. . . 
nuder. rrop 1911 rp 1915 w h i l e  d. 'ezcrucime. dn.'mtked, and C, t m F i t ~ a  . . -. -- --, - - - -- . - . .. 
iner?so&d. , .  . . . . . .  . .  . 

water teapersgures ,or rh; uarious.rnarChhes aurltit the periqd o[ . . . 
. 

. . . / .  - , .  . .  
sampling of ekrgmce'bapes are p r e k r e d  i n  Pig. 10: - . . # 

, . . . .  
. . 

. .  . . . , 
  he emergenee rage mosquitore, seeording t o  speclea and perpen- , , 

" .  
" . . 

, - 
' f a ~ e s ' f 0 ~ 1 9 7 1  and L975, a& ccnfained h Table 12. While th ireuas  r 
, . . , . . 

' ., . eon;idirsble llrop i n  numbers from 1974 f6  13751.1. p t u d a n a  s t i l l  . 
.s , , 

rbe mest abundant. .me wo yesr'bvera1l.,pereenreges.pmssb4r p?ovide 
, .  . . , .  , . . 

. realo%~able Clgures fdbercenr.ge e & ~ o a i l i o n  a t  aoy given tine. ' , , 

, . 

. . 

. , 
. . and Tab le  13. -. , .  . . . 

'8 - . . '  . 
, ' . . 

.- . , - .  .' . * .  _ 
, ' .  , . .  . C L ,  ' ' 

. . ' . ' . . ..:"'..'.. .i,l,->,,. ,.i..a.* . . - .. . .  /l 
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, , 6 6 , ' .  . . .  . . . . . .  . . 
' * . ,  . . . . .  . ' I .  . . 

.Table i3 - - , , ' , . . . . . . : . ,  , .  : 

- . .  species tmposit ioo of the moaquiroes'eollcrred in :. . . 
. , 

rwrgencp cages posit?lloned in mershea of usdous' ages , ., 
, ,  .. . . . . . . . . .  i 

. . . . ,  
. . < .  - .. . ~unacr of speeioead' . ~erCeniage . . .  

'cocatian . ' -  sfecaer ..- , . . .  . 1974 1975 ,  1974 . 1975 
. . 

, . . . .  broh'f bk . M. p82.tupbW . 44 .... 51 : 100.0 16.0 
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. . . . . . . - 
2 , .  . . , .. . , . .  . . . . . .  

. . . ,  , + ,  . . ?  

, . 
. , - .  . - . , . , -  . 8rbnb.kke' '. . . . '  . . , . 
. . -- . , .  / , . , 

, . . . Front ~ a k .  13 a d a r u i a l , l a h :  11 ~ n m p n f ~ l ~  ~ i i l s  in ~ ~ t h  . . . . . - . ,  . , ' . , . ' 
, , 

' 

emkgei i~vegefpr lcd  and lli'many &.ha-the'  gela ah ion la  mat- i lk . .  mile . . .- '- 
, . .. - . - , . . % 

. . the vats; l eve l  was a l i t t i e  ili 1915, than i n  3914, it is inle:agtinii 8. -'I . . 
. .  . . .. . ... . : t? ' n o ~ d  thak  M. w~.tutk~s  incm&d i n  numheril, bu r  dbdreased t n  percen- . . , , . . , ., .. . , .  . 

tag.. . ~ I D S  t e r ~ t m e . i m & g r a l k d . i n t ?  ;hi. areeyuf~o; 1915 or was ., . ~. , . , ,  
< .  

'. . , . .  . 
, . .  . ,. .. , I . .  ' %  ''. 

, F?.! d k e , i < s l % o  a tiatvral lake bur uo+e.~ront l ake ,  ~ a * e , ~ ~ ~ ~ ~ ~ :  . , . ' * , .  . . , ,  
, . ' ... . i egerar ion  iu restrier:d t b  the shoreline.'sq availalril+y, 'oi laruL '. 
,/ . . . . ,  - . . ,  ? ' . .  

, ' ,habitat aurlsbl.!rq. eu l fc idr . i>  soloevhal reo1ricf.d. m m i a  p.rtu*ons ,, ,., 
, . . ., 1 .- 

' was eollacred fi& chis  d r e a ' i p 9 7 4 ;  h-vex, mi~,~*. walkari$nd ? , :' . , 

. ' , L'. t&tmia vere'reken in 1915: ~ n d p h e j  u o ~ k d r i  larvae were copecred  ,.. 
J: ,. '. 

, !in t h i i  in.19; b i t  were not &herued i 197L. . . ' ' 

, . . .. 
. . . 

. ,  , , , . . . - 1rnb~""di.f I . . ,, . . 
. :  , 

, :  Nllio lnpaundnent was k l i  y.j.gest m-made mrsh lambled in the ' , . . . . 
, .j , ' 

. 'Tineamacre National W4ldlife-'Ares during $4 (Table 1 ,  p.. .@).  and was 
. . 

. . , . the oos l .d ivr rse  I" monquit.3 a)eeips, being. the on* marsh in d i s h  e l l  . , , 

, . . . . . 
. . 

. . . , . , ' *  
note Lilnf, chis yarrh.pmduced ndre c;, rmrsitans ;ham soy d h h r  w m h . .  . 8 .  

1rnpau,,dment 11 
. ,  . , , - . . , , 

::. ' r+auosmen; rr 19 the a d e s t  i f  me.rintayre ~ a i l o ~ a l . w i l d l i f e  ' , 
.. P. . : 'I 

: Imboupdmeorr (T~blc 1 ,  p: 2 0 ) .  mia may have some s i~n l* ieanc?  einee nd. r . . . . . .  . 
" - d s q u i t d a s  ware collocrsd in'l914 i d  oniy i i x  in  1975. 

. . , , ?.. > , ~ ~ p o " ~ d ~ ~ " t  IrL . . , .  . . 
' .. ' 

. . 
,. . 

. , 

. I ,  , .  , 
' ;  . . /  ' - ,  . . L T ' . . X .  . ,  ,. . .. ... . . . - 





-. - L . . ..._ . . 
. - . . . . . . - 1 .. . * I  . .. . . - .  

I _ . _  .. 
. .. d .  ... , . . 

_ I  - . . . ~ 
; .  - .  . .  . . , . 
, . .: . . ... ' 

-. acdttered temporary pools:' A. obee-tw, A. p&to*, A. ~rcrucims, , . .,, , ,  . . ,. 
. . . , . . 

'Table I4 p r e e n l s  ;he qverage numbet of mbspuifoes per ;quare, 
' ' 

" ,  ~. . x  , ,- , , 

. . " _  .- . 
loeler f o r  each of the msrghea. Btudied. ,mringr1974 Iapoun&e$t. IY was . . , . ,. , , .  . . 
the most productive vhcreaa i n  1915 Front Laka'rs  Id.r'probctive. .I! , . 

. .  , 
these v3lves are defelloined fok ngtura1,iaisher. as opposed ro,nnn-.lade . . 

. . , I _  . 
. . 'mrrsher -. (Table . .U) ,  the man-made wisher produced ovet f i v u .  . 

.. . . : 
, .nor'fnclud?d i n  thcag $iures, s ince  'figurea for  t h i s  8;ee are thought ' J .  : 

. $ .  t o  he. l e v  due ti fez menagenenl p m c  urea. , ,. . . 
j . .  

'. . . . :he age. o r shes  sao ed uirh,emergiice ~ a g e a  are ' . 
., < 

, , re&rddq-!n  able I (p. 201. pot 'the m ~ r  par t ,  s m d y  
. . .  , . , . , .  , 

were earnpled i" both yews.  Howvar, i n  1975 each ares be- on* year . 

. . 
. . . - . . . . 
. , . ' vaiuc for each c lass :  .~able'lb'prenen;n the t o t a l  .umber of dsquitoes . . . * 

. . . , 
8 - c o l L e c ~ e d  in each odr2 c l e s r .  T h e r e  is a n . i n i f i a 1  mosquito p o p u l s t i a n  . ~ 

I . .  
. . which +pperanil#'deelin'es 10 t h e  second year. msl of the mosquitoes 

. . , . . .  
.colleEted f r o i  (he 0 .5  age,class were A. ewkcians. I n p l l  marehee 2.5' . ' 

. . . . . . / .  .,, . 
years of age or DI~BT. rbe laajoritv of the mosquitoel c o l l e ~ t e q  were. , . . . .. . 

, . 
. . 

,, &ter ,8 i s  rhc'numberi a.cl+.., but the r$rgence ~ a j e s  s h k a n  incrpe- . ',' .. , 
. . 

. . , .  , 7 .  
. . 

, .  . , ~ . . .  . , : , .  . 
. .  ' , 

, . ,  : . -  . , 
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production i n  the naru ia l  marshes. .. , m .  

I t  i s  i n t e r e s t i n g  tha t  C. t e r r i t p  ha. been collected pr imar i ly  
- 

. i n  n a t e a l  ~ l a i h e s ;  whenens A. e m n ~ d m u ,  sna ca. ~ i a i t m s  have been 
' 

I i 

e ~ l l e e l e d o n l y  i n  min-de -rahea. $wpheZes wozhri sod I. Aturbone - 
7 . .  . . 

have been found i n  bath,diruatione. - .- . . 

,. , 1 . 
. . v e q e ~ a ~ i o h  *aiQeiated 'the *ouaric s t i s s a - d r  nr. Artu~arms 

-- . 
' D '. To d e t e n i n a  the v q e t s t i o n  =fie@ assoc ia ted  with t h e l a w e e  sf 

' 

. . . ' n. par tu*A,  the emergenee cagds nre'p1aced';ver a variety of aqua t ic  ' 
- 

. : . .. . 
, I 'plant epec?es  able 3, p. 26). s p e e i w a a  of M. p ~ t & a n s  were eoIJecred 

trao - ~ a & e  which veri*plseed w s ? ~  s i n g l e  i h n i  . p a m e  A as., . '  , : 
'8 . ( 

. ,. ~. . , . ceges uhlch hod p~uersl'planf khe area .the . . . . 
' 

~ l t i l e  mny of the plan- i n  =able 3 (p:zh) r a y  he su i tab le  arfdcbmenr 
, l " . . 

, . s i r e s  fb. i-$urea DL M. pe~tur&ma, d n l i  the- fo i lwing  species have' ik ' . \ . .  . . - . . 
b e e e c m l i ~ e d  i n  t h i s  area: AWN. 

' . . ,-' 
- c . ~ t ~ t a ,  p q m i m  euwcq&,  q p h d  gtm& 'and T. btifozio. ', . ( .  

- mese spee i r s  aro rho mst abundant p lanrs l  i n  bo th  the narqal  eod . , .  

mounded  olarahes'ira the NoYa Seatla-New Brvnsvick bordsr region.' 

. ' r *  . . Predation. . . . . . , . 
. . S i n c e  piedation was swpectep  Lo e c ~ u r k n  the cd$rgadc  cages.' 

' -  d . . 
an e x p e r i k n r  was devised ra derermine.whethar oaoiare; w i l l  feed a' . '. . 
norqilioes i n  runall ~ a i e s .  . 

. . .  - 
, '  able 17 records t&?e r e s v l t s  of oper imenre  i n  which aoaguiroes ' . 

.. ' 2nd odonntqs were PU: in to , the ,=ane  cage 41 d i f f e r e n t  o.ccsi-. A l l  the . . . . - m~squjtoes "err M. p a r t d a n s .  Predation obvioysly occurred i n  these '>. , ..* , , 
, . &dl cagee, therefore , . i t  i s  q h k e  likely,khar f h ~ ' ~ o e q u i f o  p ~ p u l e r i o n  . . , . 

, . 

, . . . . . 
. %  . '  , 

> .  , . I .  
. . . .-. , 

. . . ~ . . . , 
. . \ ,  

. . .. . . $ 
L:. 

. . .' . s-*..-.;.... -ir . . -. ..... - .... 
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8 .  

, . -  . , 
J : 

': . WIIL. t h e  tarvae m"8 pupae .f rliejg s p g 1 e s  uer.-colleeted. ~ii%-G"'gure . . 
. . , . ,  

. . 
, . i s  a composiro of verkly r a p l i n g  o t  21 afreama i n  1973. Not all aicc ies  ' 

'. 
,. ~ c e u r r e d  l a  a l l  sriaomn: Sinnrliml v a b ~ N m a n d  8. YBWUII& have been 

. .  . cdnaldered coge th~r ;  whi l i  it i a  thought that,bvrh species occvr in Lhir . , 

a r e a ,  cse two have been placed together due . to  raxonomie d i i f i c u l t i e a .  ' .. 
, - . . , . , .  . , 

streams m y  breonoidrred temptir~1ry or p e r m e n c .  Both terns 
. . , .. 

, , 
a p p l y  L o  natural streams, dre lnsge  dXtches. water coafrol'errueLur#s, and . 

. . . . 
' ,  . s traaps  . a s s ~ ~ r a t s d  w i i l l  the managedwet~ands: A ~ I  apecis. co l lec ted  in 

'" 

, , 

. .  , L = h i e  study "ere taken from p e r m n e n ~  atreens and, with the  erepbrloh of 
. . 

1 C. mmta 3. docom. a11 were a l a o  found in  .~enporary stream&: b l l  
. , 

j spee les  wnri 30,und on subs t ra re3  inclvdlog ceramic r i l e # ,  racks.  an $a: 
- . ' . t r a i l i n g  vageration. SimZim vanustwn-verecmdm and.8. v i t t o t m  were, . , ' 

. , . ..I.. f&."d on 'o lhur  d-ebris s u c h  an l o g s .  1Amtures Of .a11 sp*isr.w;r. 
. . 

' * 
c o l l e e t i a ' i n  water depth8 of 5 :fa 200 nn, *hila S! uenuatmLvarecundm, 

' 

. ' .  - 
S. v i t t a t m ,  end S .  d s w m  Lere dsb &kcn in.deprhe o f - r p  t o  300 nu. . ' 

I F  .' 
  he stieam tedperrrures at  the rime of c o ~ l e c t l o n  are shorn in' ' , ' 

.. ~ i g .  11 (pp 79-8?,es tile weekly maximum, min-nm, a?d mean varar tenper- . , 
atur....f 9 2f rlrrams sampled. 

. Simuliwn senustun-uareeundm and S. . y t t n t m  bere the '?s t  . , . . 

"idealreed rpeeies. Sirnlirn " e n " s t m b i . g c u ~  ysa found i n  e l l  21 . . 

. ' ~  : ., . -  sr&ams, while 8 . .  uittntim becurred i n  16. n e e *  streams yore 0.3 to 4.0 n 
'' 

"ids.' Simuliwn tubewawn;aa found . ' k q i n e  a;.&ms, ranging in  u i d t h  , :. . 
' from 0.3 Cu 3.0 ni,aDd 6. deed- occurred in six e r r e m  whieh vere.1.b , 

' . . .; . .  
, , co 3.0 m vide. Simuliu" lo&pee. S. m m ,  .P. mizf?&m,Xnd. C .  m t d o  ' <  :, 

. . . > .  ,. . , - 
vrre'faund In f o u r ,  three. t w b ,  and one s t ~ e e n  r e ~ p e c ~ v e l i ,  ruipeerlvs,.  

. . 

. . 
, , 

. .  , 

. .  . \-. ' - .  ; . , .  

, . , .  . . . , i . . . . . . 
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. < * '  , . . 

. -. . . 
, .  , Abundance , , , , ' < +  . ,.,I. 

. . . . Seasonal. - - "' ;. .. . . 
, . . .  . 

. - .  . , risure 11 (pp. 19-80) i l ~ ~ s e r s t e s  the sealogal s ~ c c e a a i o n  and : 
< , -, , , . . . . . ' tange of l.Nsl .inuliia. ii; me N~~~ s c o t i a a e v  rrvnsviex border. , , 

, .. 
.-. ' .. ~ e g i o n .  . 6 r s  is i ~ o h p ~ a i r e  of weekly bamplip of 21 streak during 1973.' ', 

- 'a " , . 
. . A fr. sp,he.s of P: m&m.end C. wtda, YEIL eol l re led  &.early' my;. ' . . . -. . . 

. , . t11eae were probably fr+ late-~tatching eggs ?inkc Pipal c a w s  e r e  . . , ' . . 
. , 

, . .  . , 
oarLme,d rn,'., ;acre& or subsr rs tas .  lsrvae of Q. &wm, S. m u i t d -  - , 6  , . . .. , . ~ . .  

) .... ' , : . 'vawowzmbi,.~. e uitkatun; 4. wbsmun; s%d S: awm may a lab  Fol l~c ted .  . ' , .. 
' : '. & d a y .  .. of S. ' L a o m  may be e o l l e c ~ ~ d  virtuil?y. thz&h& !he - . 

/ , .  . ..< ,' , ... 
- . . . .  

. ,  , 
. . 

... tr& a t  ?iEh no law.= =re c o ~ ~ e c t e d ' l j o u ~ d  nuggest tinat i t  C O ~ I ~  ha& , , ' 

. . . . 
as rhree)aenerat;ans annual ly ;  ,Larvae bf,9: mnl"tl*l;~&& : 

' . . 
' . . . .. . . . . .  

. . : - may be ool lccred  . , rhroughaur'rhe 'auier,, bnd ~ipencehpa&iabddffmid 8 ' . a 

." . 
* "  . ! '  

. ,, - . >nay.o P;pae_e_y be fovnd ihrgughout 'msr ~ f l r h 8  .;wnrner: , T h i r  complex i s  ';. , , . :  '1 '* ., . . . r n ~ 1 t i ~ ~ l ~ l ~ ~ ~  tam e k a s  "-ber of'geners;im i s  dlffic!ilc t .det&m!ne: '; I 
' 

- .  

, ~, , . 
. ' ' ~ n b p a r i o n  appear s"d;euFsiigd c~.menws,?bour ad ~ u n ~ .  . ' . .  , 

. .  . . . " . . . . ,  . I .  * . 
,!' k . . ~ ~ ~ ~ ~ d - ~ ~ ,  . bj ~ o l l e s f e d  rhbughdur '$he and p u p ~ . w ' b e ,  faund,durinp : , : 
, . , ..' 

. , ,  

rnba; of Lir rlne; La&:= of S: tuba~sm ,my be iound throughout 'th;, :. , 
' "' 

. . . .  , '\J. , 

9 , .':sum444; pupri;on OCCG ln ~ ~ ~ d :  nriy:lui;, md T a n  +u+i. ,x, .~ . . . ." would sdpies t  that' S. tubarqem may t.= trivoitin=: ;&uiim ei&w.is , -; ; . 
' 

. . -  , .. 8 '  

. . - .  
, . . .  
. . 
, . 

. . . , .  . 
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. . . . .  . . : . . , .  
- .  , 
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B4 . 

. , . ,  . , . . I / ,  , . - 
. . . .  I ' . . .  

.. , .. c ~ b u i h  ear ly  ~ " o e  ar rh3ch rime p j a ~ i h  occurs. ,ma sec&djgenerslion ,. I. . . , , ,  
' , -2pbearr'to be ;at .q ,wch ;horrer durati,on since l 'a~vre  m d  papa* &e . '  

. . .  , > . . 
, 

. , il;li;d'h?'; v;ty Ghort period i srr  in ~ ~ g u s c .  Simtiian ~ ~ t i ~ ~ s  % . ' . , . 
'!. , 8 . . . . .  

el.0, biuo1iine:'Larvae hatch aboirswtd & and jvpalidn o ~ ~ v ;  near ctie ' - ' , 

. . .  "ond of  June. ~a+e:and pupae of 'tho Aadond generation are foupd duding . .  .. 
. . , . . , . . ,< , -  . .  ;"idJuly. : .  . ' . . . . , , . . . . . . .  . . G i n a  i h e  e m g r s  of lg74  and 1975, only scream aasoriated 

. . . . .  7 , .  I 

. . .  i+h managed uetland;were sampled regularly.' These were k'qcleke 
- , . 

uukflou,: Front k k e  d:rflow and Front  ~ ~ k ~ , h ~ f ~ h ~ i ~ ~  outiiou,, i i c h  Ire . . .  
, . . . , . %. . , 

, a l l  81ru;ted in  rde rinramarre.~aritsl'w~ld~*n; rrae ( ~ i g ;  z. pp. ~ 7 - i s ) .  :. , ' . ., .' . . . . . 
.. siim~im ~ e n u ~ t ~ ~ ~ ~ ~ w i & ,  h, vittdhun, s: kc@-, =rid .: . _ i .  . 

. , ', . , . .  

' 

. 

. 

. 
- . 

... ' . ,  

. , . . regpecauely. m? racer cempsrarurei for these aiele'duiing the same . ' . . . .  ., . . 
. .- , 
, , period are recorded In Pig. 14. Unfortonaiely,.sll.pling mas. not s,tarred , , , , 
.'.. . . . . .  L n l i l  early J k ,  'as. idad bondi.'idnb'duiing.April and m+.&de to . ' I ' ;. .' 

. . . .  1. 
. . ,, 

. . these ereae v i a  bgrmal means i q o a s i b ~ . .  ,pmiiwa v e n ~ ~ u e & o l n d w n  , . , .: , 

. , . ,  , . . . . . . .. . .  md S. vittotm were iound i n  a l l .  LrDe .reis durihe b o b  years. S i n u ~ i h  . i 

, .  . i p .  ' , . 
. . . . .  . . . .  . ,the aummr.. S @ ~ L i r n  u e n ~ t ~ u e ~ m ~ & / . ~ & e  rhe+'&?bundent s p e c i ~ s  

1 .. 
. . . ,  . , , .  . '  . 

. . . . . . .  . , . -, ,in Fnlnr Lake oufflou:.wh;le S. '&tta%m;wag rbe mat abvndanr in &&e' ':' 
. . .  . .b . . . 

. . .  i . ,.. , Like. oytiiow .in( Prqnr Lahe tlbnsian. ; tr, appeirs'thai s. :yenw.w 
' 

. . . . . . .  . . .  , . 
,. - . ;dpe~n&,( llBb.rg least IGC . genetatio?s . i n ,  rhi* area, , ' ~ s p e c i a l i i - f ~ h o n t  , 

, '- ' - , LSLG ~ ~ ~ ~ ~ ~ i b ~ ;  'h.&ver, evtdcn.e iron pig . ,  I? ( p p ,  i9-80) , . , . . . . ,  

, .  1 .  
. . . ., , ' '  . . .  \ 

. ,  , . . . ; .  , ; : . , . . . .  . . . .  , , .  . , . 
. . . .  

, .  , 

...*. ; . . . . 

















. . . . .  
, .. . . 

, . .  . 
. . . . 

, . . . f  
'"'. duEtog'1974 ;ld 1975, bur.no s inu l l lds .uere  ;ouid. I t ' i e  .rhoughj Utrl .. , ; - .I 

. siinuiuda were  prcarit'fur:her d m i  rlie uiba ibash  aver: .  ~ ' n m a l l  bog-. , . . : 
i . ,  . . . . . , .  . . . . ,. . .. . ' . f r d  siream flowing . . . .  In f h S ' l o v e q . l ( l ~ a q ~ ~ r h  a r e s y l e l d e d ' l i u r  s p c i e e  of , * "1 ' 

.. . -  
~ t m u l i i d s ' i a  l 9 ~ a . p r i u r  to nl8 ~l ina ,uhen i t  stopped a gi mebe , . .. . . 

. '. species we>e ?.--tun, ' ~ ? ~ a t l q / - ~ ~ ~ ~ ,  S. t wosun. and . . . ~ . , 
..,.s. l.Oi!.da~ %ah, due ao flpoding ~f this ;*?a in the s p r h g  of 1974. 

. . . . . . . . 
, .ribis area- Gas n i m i n e r i d  f o i  l s r v a l  = imul i ids .  

. . 
. . 

' . , . .  . 8 .  . , . . 
' hnual .  , _ . . .  . . - .  , 

. ,  . , ,  , . . ,  .. , 
, . . .  > .  

- . s i sv te  15 ~ n d i c a r e d . t h e ~ r d r a 1  ssnsdnel sbdodsnce o'f'adul< :: : ,' 

, . I . . ,  . , ,, , . . 
81,mIiids: ~ ~ t ~ i n ~ d  in ahxi.1 n i t  ~ v e e p s 2 f m r 1 9 1 3 ~ t o  1975.  ha-graph i s  . . , . . 

, : . . .  , . . . .  , . .  . . ,  , , .  
baaed on ,cber;&gr ?&be; o f  s i h l i i d d ' c o l l e c t s d  qer net syerp per p e k . .  . , 

2 .  . . . 
' s i m l l i i u n . ~  s. ~ U M W ~ . ;  and F. &tipaa ;he ibiy species e;ilectea . .; 

, . . , , . -  . . .  . 

. . durh$ the %rudy.vhl~h- did oor a d p a a ~  in'rhe;aveepe,. , ' ., . '  . .. . 
. . , .  . ,  . . , . .. 

. . ' f,; rhret:iears (Fig, i r ) ,  ire ~ a y  different, even ;hbugh . ., ,_. : 
I 

. . : . . . s i m ~ i < l d s ,  c~ ; ; ;c te i tn .aer ia~  net sweeps were +ver ve+nu.erous. Ihe . . " ' 

. . ,  _ . _  . , . ,  . . ..., 3 

r & ? ~ l i I d s  ea l l r .md d"rlnl june.vere w s q y  P. in*tm and- C, d o t o ,  ". '. ,' , 

..,.: , 
' 1  . .  / 

1 , " ( .  . . .  . '  

' . . , I .. , wi~lle LI"" .X&kru LhrOUgllbUt July md,Aa8n;usLx~rer6inly:S. W n U o t z p  , ' , ' ' . . .  . , 
. _ . : .  , . , 

. ., w,cow.mui*,:r. . r ~ a r o a &  u n d i s .  ii;totA. me firmi year. 1913,;uas . . , . , . . . . , ... 
..uniqqe i n  thOt there uai lspedai i n  l a r e  JUIY-Y~.~  early mpst in.whieb' : ,, 

. . . . , .  

. . 
. . 

. . . . . , 

. 5mcsdinS tuo yeat. md'none we& col lec ted  r f~ ; r  e.r$ A"i3"~f. . , , 
. . . . ,  

. . 
., ., . Rcrlgg tila course o f . ' t ~ i / s l u d y ,  lees then 200 adult s imI i ids  , 5 

- . , .  
. . ,  

. : 

. . ,. , 
. . . . 

. . .  . 
, , . . . , , . 

, , . . 1 . , . :  : .  . . 
. . -& .. 

, "* . I  ' I . .  .. 
I.. . ,  : .  















. . . .  . . .  .. . . i I 
, ,  . (. . /  ,....A :2 

. . . .  s ,  , , ' . ,  . . . . .  . : . .  . .  *", . . . .  - .  . . >: : . , :  ' I '  .;. 
* .  , ., i ~ '  . . 

' , . :  ".: . , - , i 
. . . . .  '. 

. . . . . . .  99,: ,; ;, 8'; -':. . , ,. 
. . . .  , . .  . . , . .  . . . .  . - .  . . . . 

, . . Iromicolor,J, a$ . G r e t f l a g  cacoks coz&~. hese eggs::ul;e~iy hatched ' ' .  ' 
. . .  . . .  . . .  7 '. i ,: 1 within rhre i  r i  io;<.days, bur co va, made co rearlthe l a m e .  . 

. . . . " . . .  . . -  . -  . - .  
. . . . , , ~ u ~ t  ~eedin . lnab ies  

, ,  . , . 
. ' ..: .   he feeding. hzbicb of 20 species of iahaaidh are ~ o w n , i n  the-  . . . .  . . . . ,  . . .  

~ o u ~ ' ~ c b r i a - ~ &  Brunsvick boqder region- (Tab?e 23). Fifteen sp;cies o f .  . :. 
. . . . .  , . . . . . .  

fabanihs-yere $.ken feeding 0" lurn and n ine  spreie. feeding on .. . . . . . .  . .  . . ./I. 
~. . . c a t t l e . .  ~ n ~ s r q s  & t i e  was the m s t  sb;"dant deer ;ly ~ b l l e c d d  feeding ' - 

. . 
.i. ,'i $.6n'msn;. i r  cdmpyised 52.'6% of me --feeding ieea'tliis. xybantrm . , . . . .  : 

, . -  . . . . . .  ' 

pFdntdZis was rbe most ebvndanr horse f l j  f i ed lng  -o. tr'aeoamre4 
. . . . 

f o r  .~i.ar OF rhis',grbUp. . & ~ 8 & 8  e&+i.ed. hz.91 of me deer ., 
' 

. . . . 
,%El;; tqken';eedtng i" ~ e ~ t l e ; v h l ; ~  H. . . . . . . . . . . .  typh"~on A sceo&tfed f o r  501. ' 

, )  . ,. . 
o i , t h a  horse f l i e s  teeding .a catch.  only four npeei&, c.. czivus, : 

I '  . . 
. 0:furmtus.. c. ,nrit+8,6 and R. f m n & Z ~ s , ' u e ~  taken from both - and 

~ 

. . 
7 . .  , . , 

. . .  . . .  
c a t t l e .  ' . . . . . . . . . . . . . .  . ,~ . . 

. . me blood-fed ipecinen of C. gmitrors i s  fasind .in a paamre  . . ' 

). . 
just a coqplr of  metar; f r 6 n . a  mtth h+rd. lt uie i t t e q t i n g . t o  f l y  - , . . . .  

' ..ah is thought to save fed ~ ~ . ~ a t m e .  . ' : . . 

, Deer f l i e s  were taken i n  the vicxniry e.t;ie. ' in barns. craps , .  , *  

. d ~ d  ITUC~S. ~ V L  ° p a c e r  nudar  bf  each species wastaken i n  tho . - 
, . . ,  , .  - ., .., 
vic in i ty  of wn (Table 22, p. 98).  hxyaapd nitie xaa the moat abundant 

, . , 

drec  f l y  in rhc Tmrramar Marshes snd*aecounfed £ar 14;6X of . the  rabaoid . ' . .  ';. . .  
. ' populaBon, and 10.11 of the to ta l  deer f l i s s  colleered. It a ~ e m n l e d , '  , " 
. - 

f o r  u . 5 ~  o t  the d b r  f i i e r  taken ini the " i e d i r y  a t  oan. + 
. . . sieoinen5 of c. omturme and C. dtis haveheen  c o ~ ~ e F P e d  f i i  . . .  

cages ~ ~ h t ~ i ~ i ~ ~  mnl la rds ' (~noe  p z q t y ~ ~ ~ ~ h ~ s  ~ i o n s e u a ) ,  die& ducks . . .  . . 
" ' ' . . fi. ?&pipan ~ ~ & t e r ) , a n d  domsric pekio ducks (~.'pZrztyJhynchbs). ' . . . . .  

. . . . _ . I.. ' 
, " - .  . - .  . . .  







.,: . , 
. . , .' ',, .~ , , ,  . ,  

I 

,. - .. 
. . 

.I.._ . .  . .  > , . ., , . 
' .  I . _  . ,  . .  ,.' . . 102 .. , . 
., , . . ,. ,. , , . .  , , ', . .,,. , 

? .  
. . .  . . 

, :. , .  , 
. - ,* . . . , .  . 

, , ... 
. . .  

, .: 
. crock, an2 the u thr r  war ro l lee ted  u t l 4 1 ~  f ~ y i &  about urn. 

. , 

, - -  
, . .  . . ,  

. . 1 .  

. . 
, ,  . u1 four specimens o f ? .  n*mitt.tuq which uerq co11Lered in ' ' - . 

. . . . , the studyarea &re co~~ecr fd : i .  the Y i k i r Y ' P f  lab. II&, sp(cl;eo?- .' ' ' 

, - - , .  

' .  c 
were f requent ly  e o l l r c r e b s r t ~ p  bo!feed,on rad i b e o d s r a l  ere.. - .  ' 

. . . . .  . . 
: sew Brunrvick,  ova sout ia ,  and Prince Emrard Island. . , 

' I .  

., , . ,. , , 

' : .  . Dn1y i*r .peci.ene of T. swiniil+s nr. ool lemed i d  the  . ., . . 
, . ,  : .  . : . igkremar larshca, these a i l  taki fGing:.bOut . . . .  . ,  

. , 
. , .. , , 

: l n ' e a d i r l ~ n  ta  the NO males i f  8. epi8toteb taken f r m  ~ m ' r g ~ i ~ e  ; . . . 
, . - '" Cages. Lhkee wire eo1leer:d'during ttle afudy p ~ f i ~ d ~  'he male of  ~.'affi& .' 8 

van rakan e rhe.esh or a rruck,at J o l i ~ u r a ,  ilar BmsuieL;one Ale if'. .' ': 

: H .  "u& tgen f r m  ol in ~ i ~ k ~ i l i ~ ,  N~~ nrunsuick, one a a ~ a , o f i ,  

f 
, . 

, .. ._'I?. tqphx* Porn A W.S.COU~C<~~ rim a branch of e cm:fe ue' tr&. . . ., 
, i'. 

o=.==nl~,,  a l l  species 0% tausnide vhieb r i  eol>ected in  

.larser nvlbera drZ'be'encouheered anyvhete i n  the T -mar h r s h e s .  
. . 

-'I@& nisrduittotus and C: ful~sinoslaP a t e  frequenriy p e s t s  .& ~ b s ~ t a l .  . , . 
s i l t  marshed b f  rh i  Maritime ~ B v i ~ ~ e ~ . . b u t . s r o  s e l d n ' m c o u n t e r e d  . ' 

. . 
far i "1ad . '  SimL111?y. nost spekie i  of h rysope 'end*&bmit& $re - 

. .  om^. in .... t d ~ .  ce... , . . , , .. , 

lioree f l i e r  ere impo,rtanr pears of  ear t ie .  oeer f l i e s  annw , ' '. 

, . 
, ,. . . , . 

. . c a t r l e  ta s m e ~ ~ x r m r ,  hw aye less inip?rtsnt than rh$Xdrse.fiiea..' a . 
, . . . ,  

a t q e  were t ce iunnr~y .ob;crued~to  huddie.reBethe; and ins read  of feeding 
4 

, 
' 

or cer t ing ,  they vduld spend hdum f igh t ing  ;he f l i e i .  When a cnr, or -,: 
, . 

. . . . . ' .  : .\ . ' buli,  f e l t  thi ~ a i b r u ~  b i te  o~ s t a b a n i d ,  i t  w o a d  sttempt to  r i d  i t s e l f  ; 

- : qf the f l y  by b k r h i n s  with <he t a i l ?  s c m t d i n g  with  a hoof, o r ' l i ck ing  , ' ' ' .  . . 
' , crilh:thc.tongue. Since most t s b a i d a a r e  i u a l l y  vr i ;e  only on.very , 

, . 
br igh t  warn days, rhrsr ire rhe.rInes &en c a t t l e  ?re l i k e l y  to  he  snmf#b. 

) . I  . , -  . 
n,erartir., P ~ o I o . ~ ~ ~  periqd. of sunny, w a r n  wrath& ' .' ' ' 

. . .  . 
. . . .  

, . . .  . . . . . . . , . 
. . ' , .  .. . . . 



I . : . . , - .  . ,  . .  . , - .  ,. .. -'. . ,  ;, ...,:,,, ~, ;.; , , .  ., , . , . . . . 
L ,  ' <  . - . ,  , . , . : , , . > . , ,  . , .. ' , 

. . '  
. ,  . .  , , .. . .' . . . ./ .: ' 

: , . , .  . ., , , ' . 

' , 1 0 3 > - . 1 .  

.' . .  , . 
. . , , ... 

) . d. .. . . .  . .. - . . .  
. ,  . . 

, . ,  , ,. , 
:P . ., .; . . , , , . : : .  , .  

. i ~ , ~ ~ ~ q ~ ~  ma i r r l t s t i ? n  qf the rottl? by t h e  t d a h i d s .  sincrt cattle . . i. 
. I  . . . , .  :, . . 

dccreaso or i iap feedine . ? a n p ~ l r e i )  pu i ing  . t h i s  t iny ,  decrease, af . ,! 
;. . bodi;eighr ;n\/ii.mile pybdu&in i s ' i n e v i r r b ~ e .  : . . ' : . , . . -  . . . . . . . ,  . - . , 

, . L . . ( _  

. .. . . - . .  . . I :  

. t  . . . ,  . . .  . 
Abundnnsr " . - .  

, .. . I . . 
. , . / .. . .  ' , ' . " 

, . . . .  . .  . . ' i ' :-' 
. .  ~ 

, , . .  , 
8. 

, . <  
. . me se i sooa l  succ;ssi& of the TananMae in the N W ~  seor i i ;  

" 

. . ' . , : 
Nru'~runrv1ek bard*; regton is recorded in lie. 16.. &is r&r.esenrs the ;? . .  , -  ., 

euceaasion of tabanid Bdeciea collected during 1973-1975, fagprdlea.'- ',,.. : . . ., . . . 
. . af. samp~in i ,  technique.. p i w r e s  '17, l a )  add 19';$pr-nr:the ~ . ~ ~ ~ ~ i  :- ' . ' ', 

. . , . . . 
sucehasl& alnzlmbubdaoce of r a b s n i d s  collecfad.ld a e r i a l  ne t  sweep! d u d n s  .. 
1973. 1971. end 1975 respec t ive ly :  : ~eferonce should be a d  .f. these 

.. , . . . . .  2 . , ' . f igures  ~ o i  phe follbwitig'diec~ssian. ~ m i l r i  nu& uy one of rhe f i r s t .  , . ~. , , . , .  , , .rdbapids ra e-rge. ~r was solieeped d+g the f i r s t  yek  01 ~ u h e ,  197.+ 
. . .. . i . .  ' 

' but -d id  nol occur ii eh.. a e r i a l  oat  &eeba;"nril h week l a t e r . ,  .mi., '., 
, . , " 

species d i d  nor ippear in at ill in 1973 nor the ma, : . - ' 
. , 

j ~ n e  in 1974. :Adilrs vrra n ? ~ n o m b l l y ,  oolieFted direi nia;July., . '  , . . . ' 

a : ch7~op~'mii:? ueya~~y.~ppoats .d ; r ing  the r m r d  week of June, bur.:*< v ie  , . . . . 5 1 .  

, i  c b l ~ e c t i a  a e a r l i e r  i n  1975. ; ~ d u i t s  are co&on.unri~ t h t  end of h ~ j r  , . ' 

, , 
, , 

I . or ear ly  u ~ u s t .  %P~SOPB ctef Yds dol lee ied  in  nkt..&epe, oply I n  19744 . * 
. . . . 

when it + ~ ~ . ~ r e a ,  during the t h i r d  week oi!une. ,I; usa abundani 
' 

. . . ,  , 

. . ' f o r  &apu= a m6m5ht e1thquph .duljs uere.i&keq 'during the second veeh'of 

J"ne in  1913 and the t h i r d  va& of J u l y ,  197.k. ;- , ' 

b - .  . ' 
, . . ,  , *  

. , . . 
m a - t ~  izroLa o.-as~l occuq in det, aueips iron rhe third ,. . . 

: Leek .f June u n t i l  the end of Juli,,. Nei sweeps in .19>3 d i d  not y i e l d  
. . .  . a  

* ' . .r'il: i ~ ~ o ~ o . '  eweope c v c z v  did nor oc;ur in  net .&a in ., . . 
, : 1 ~ 7 a  but wna ,&llecred in  net s v e ~ s  in. the, third w a k  of ~ u n e  i n  1975. : 

~. , .  . , . .  , 

,. . . . . .  , , 
. . 

, . _ . .  : .  ' , 

. , ; ,  ;I:, . , . ~ 

. , . . . . . , 
; 
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. . 
6 .. . l t l d i d  n b ~  eppea; qnril the mJ oi J m c  er early July i o  1914, In borh .. . ' .. , . 

years adul t s  were .collected f o r  abouL'a rh'zee-week perldd'iti  net s w a p s  . $ 

.' .nithous?durins I974 a i e r  sp+rnens ; e i e , ~ e a ~ + e e t e d ~ ~ n t i ~  ear ly  biuguac: , , . .  . . . 
, ., . GiFya'opi oa2vua also eppeilrs a b k  the rhird'ueek of J u n d ; - i t  was , 

. . .  
. e?llecred i h  net sueqs i n  1934  on^; Adults are u e u a ~ i y  ,qynd:unrg  l a r e  . . ' . . , - ... . . 

. . JVI$ or ~ ~ g u s r .  nybbmitM d f < n i s  was, e o ~ i e e t e d  fro$ the rhird . . '  . , . ' 
. . 

week of dune .to the seebna wek of &guei.. ~ e i  <ieeps .y io~dad  speci&nli 
; . ,  . . . .  . 
, . f 5 m  rile rhird.ueek o f < u n e ' ~ o  

i u ~ y  i n  1973, l a t e  ~unC,ro near,rhe .. . ... , . 
end it duly i n  1974, aKd l a t e  June ta  ear ly  ~ululy lo  1915. 'Zhrysdps . : 

). . . . . ~. . . , . . . 
, sscitms sppeared , in  net  swoqa d;ring:lats June and ear ly .  ~ u l y ;  1,913-1974; 

. .  . . . . . 
. .  . ' i t  ua=.not a f ~ e r  ?d J U ~ Y  i n  1913 d r  a f t e r e # r l y  August in 1974. . '  . . 

i r  .wan nor .o~ieered  i n  net nweepr during 1915. .a~hry~cpe first .. . . . .. . .  . 
' . . epprared io net sweeps durlog the fourth u e e ~ o f  ~ ~ n e ,  1914..a week later, ' ,  . . .. . . , 

in  1915, even a week l a t e r  in 1973. Chlyeops frigidus was f? i r ly  , . 
a .  . , 

' .bumdint i n  1914 &d wa. col lec ted  $n<il near t h e  $nd.of ~ug!k t . '  1; 1913 
- 

. . . . 
. md 1971 n e t  srsip='did no; y i e l d  C. frigibvs after t h e  Ad of July or . , . . . . . . 

early ~ ~ ~ ~ ~ r .  hqsops fircotus followid a =iLrar O(iring. 1973 ' . '  . . 
, > . . : ~. ... 

and 1915 i t - v b s  co l lecfed . for  two weeks b n l y , i n  net sweeps, whereas i n  ? 
. . . . 

' , . . .  ;b74 aduies wra , c o l ~ e c t e i o ~ < i s i r n e r  . period. :rr; (00 ,  has ;ore , .- *. 

. .  . .b..a..i in 1914 man in : l9 i i 'o r  1975. y9b&trn ep<stotea a p p r a y  during . , 
, . ,. > ,  . 

' 

lace: Jun; o r  e a r l y  July rl the sam Lime' is C. furcatYB an8 5 .: : . ,  . . 
, In ,971 ';c vss ~ o l l e e r e d  r n l i l  mid August ~hLreas 1" 1973 and 1975, uhei , ,' 

. . 2 ,  
. . , . 

the popularions varr not sr large, 'aduira were gat col lec ted  a ' f t e ~  .Id . , ' 

, - ' ~ ~ l ~ . : @ b ~ i ~ ~ ~  Zoeio-ktholnn warnor ~ 0 1 l ; c r ~ d  io .ne t  sueeps during 

j. b. . 
* %  ' 

1973, C u t  a d u l t s  wcre col lec teddur ing  the t h i r 8  ueei of June. ; ln ' l911  
, 

; and 1975 adul t s  'ameared ~n net s n e p s  dvring l a r e  Jvna and were co-4 . . . . . . 
.. ;id to l a re  JUIY. f n q s o p s  c&onatiu, was r b ~ l e c t e a  i n  net iveeps 

. . . . . , , . .  
. . , .  . . I  . ,  

. .  . 
. " . .  . . . ,  



, ., . ,  . . , 
. . , . . . . - from i a r e  J~~~ lice wly in 1974. chqeops toterati; . - ; 

, . 
. . . . . c o ~ ~ e e t r r  in .ns i .  sweeps i n  ~ I I  three years, but was a week l a t e x  i n  each. 

' .  
. . . ye.:, beginning with 1913, then. 1975, end 1974. Adults were s l a b  

.. eoll;cred du+& the four th  v iek  of  June 19,75. Ueunlly C. laternlie 

' . * 'was s o ~ l e c r e d  fox'. be+ioa of f k r  or f i v e  w i k 6 . b ~ ~  ii VPP n&found 
, . 

irter ear ly  ugyer .  Chlyndp. zi*aazw li en ""vncolnoo species i"d may he  . - 
o l l e e t e d .  f m n p i d  June-through mid Augustp. NCC sweep. y i e l d e ~ ' e d u l r a  

.;, . . . . . .  
. ' f r m  l a t e  June Lhrou&nid Augual. i n  1 9 7 6 , ' r ~ r e a s  i n  1973, C. ainaalua , 

. - 
occurred only during the' laat  4au .of  ~ljly.:  NO specimens of C. iinJdoZva . , . . 

callecred i n  in,'iG. n8battm trep+ia .. 
, . ' ' .  . . . . . .  , 

, i n  1974 w e n  a a u ~ ; o  vete r o l l e c t e d  e w e p a  fmm l i t e  ~ u n e  m t i l  
' 

, . - . .%. . . , . 
,. 

' 1 r . f e ' ~ u l y .  Specimens were ,collerfed i n  net sweep? dvring the feat hal f  - 
' .. 

. ; or JULY in 1975; ' ~ ~ f  ey e l l  i n  1913. nyb-tfo a&al.is'bcaurred f i r  . . .  
about a mnrh eom&nc~ng i n  ear ly  JUIY::. it vss nsl,f<ken in  ner eveeps . . .! . , . . 

' ' , in 1915, but was Laten for No,vseXs i d m i d  Jyly; 19;3 abd car ' rh ree  veeia j . . ' 
near tp end oi ~ u i y  and ? a r ~ >  iuglrar, 1974. j t i ~  :iswlxy . . . . 

. npprarod nbojt hid  ~ u l y  and was evllereed i n  s e r i a l  net adeepe . u o i i l , n u r  , ' 

, . ' . ! 
' rhe end af August, although I r  vae nor c o l i c r e d  ifl-$r l a t e  July in  1913. . 

Specimrn. of  H. itasaa we;e not ~ o l > e ~ & d  i n ' n e t  sieepa during 1915. ':' , . 
- , .  , .  . 

Chqaops mstumrr was col lee ied  i n  net sweep; f i r  h ' t u o r e e k  period l o  
, . . h t e  ~ i r l y .  Bwuer. 9 p e c i ~ e q s  were a lso  ca i leerea  ja..ear~y as th; l a t t e r  
' 

. p?rt of J q e .  ' mlimitra fmntalie a lso  appeared ebpvf .mid July ih net '. -. " 

. ~ 

* .  m . p r  and: .hue were coliected u n t i l  near ,the end i f  ~ u g u e f ,  i t  

, ' was.  rarely rocounrer;d after ear ly  ~ u g u s t .  specimen. ef X. h t a l i s  
I . .  . . . . 

, , .  . .  . were;rollerred as e r t l y  as late u n e  in.1973. R y b d t m  typhus dorm. A . .  , . .. . . .. . . . 
'was found +n early ~ v ~ y  i n  1975 a n d . s o l l e c t ~ d  aa.larema lid Zuguit i n  . . . 

. ~ 
< . I , Z ~ .  but i.duifr u s u a ~ ~ y , ' ; a k e i  in bet Gee;; dar ing  l a t e  J"IY ~ n d  . . 
. . ( . ' .  , I . . . -  . . ,  

, . ,. , - . -  . .  . > 

. . 
, .. 

. , . . * .  . . 
,. , . .I . . " 

. , ^  . I  

, . , .  . . 
. ?  . .  . . 



. . , . 
, . 

, . l l b  ' . 
. . . . .. . % 

" O  . . 
. , . I  . ' .. . y . early, liugusr. . !&bmd'hro txplius ~ b m  I did i d r  s p $ e a r . i v n i t  sweeps in  ' > '  - .  . 

1973 o; 1975. ,clinsoPi ff.krkosue vasiedllecfed dvring la te  Jpne. 1973. C ' ' 

, . 
' , . but d i d  nor occur i n  nei sne$a  u n t i l  l a t e  July and e a r l y  1Ulgus~ i n  19718 

' .  . 
3.r hweepe.during 1973 and 1975 d id  nm.y ie ld  spefioens o l  C. fliZig&osijs. , k q  
, . :  . . 

.. , . . chzysopifi$geF, C. dpnnmi, C. bonlidi, 5 Gphphys Porn 8 ,  '- . ,> . ,. 
' . H. Ziohino, H. lmg&?osso, H. ZWido, T. nmaecotiw, T. sKZis. and 

. . 
. - ' T. nigrouittatuo were not sollec,fed in  net'sweepa. chryaqo niger urua i ly  . . 

. .  . appears &ring  a i d  t a  la& ~ u o e  and may be fqvnd u n i i l . i a r e  JU~Y:' cnly . , 

i . an. spee imn bF 'c. s b m i  i n d  C. eonlidua "ere e o l l k e t e d  i n  the . ' .' . 3 

3 course or t h i s  study - ducing the f i r s r  ek i t  i u i y ,  1973 and l a t e ~ i e ,  
. , 

. . . . . .  . .  
1975, r r ~ p ~ ~ t i u e ~ y .  l \ ro  specimexis of H typhus  dm s v e r e ' c a ~ l e e t e d  i n  

, . 
-: b;m durrng the f l r s r  week of Augwf. 1974. M J b d m  L{ohitih'u~ $ . ':,, : 

, . ' uncomm; a d u l t s  ~ r e . ~ 6 l l ~ b r ~ d  1r.h l a t e  Ju ly  Lo m i d  *uguet. A s i n g l e  . , ; 
, . 

spycimen or H.' langigidssn vis col lec ted  i n  mid ~une', 1973: mponiem , 

zurjda vss from mid.Jvne t o  . id JUW.. species.of T a b i u e  veiZ .: . . 
- uncobmon in land ,  although they may be rrovbleawe in areas, pd&eularlj. 

al>ng-fhe cgasts. Two spcbillens only of T. nouogaaotio. '&re ~ o l l e e t e d ,  ., " 

, . 
one i n  1974 and one i n  1975. m i l e  both &re collecred %o mid Aughar, 

r -  

only use found i o  pe research, area. T&m& sinizie u e  e a l l c $ t t d  .. . 
. ,  . 

' , in early ~ n n e  and 1'. nigmvittaw was encornrered f:om mid July t o  lace . 
, . 

. . August .. . :  , . 
, . 

*nnbill ' .  , . , I 
0: ;. 

. - =he seaaonal abundance of ;he t o t a l  tabaiads obtained in airial  ,, ' 

' ,net sweep8 duclng 197:-1971 l a  i r e a m l e d  i n  Fig. 20. m i s  % r a p h i s  . ., 

. '  ' . ' bared'& ;heau~rage  number of rpeaime~s per  net.aveep E C ~ .  ns 

, Inrpiest papuletion occurred in U74,'and. the amalledr i n  1971. Evan 

. . -  . . . 
. . rbis!gh tabanids occurred a veei  e a r l i e r  i n  1975 than i o  1973 and 1974, : . '. 

, . . . 
. . 

.- 

. . . .  . 









' - 1 ,  .:. - , ~  , ,  . - . 
. . , , ; \ , ,  - -'," 118 . . 

, . *- 
. ' >  ? . ., 

. . : . . I  . ,. ,. \. / 

.DlSN I N  . , .  , . 
, .  , , .. 

During the study ~efiod.(1913-1975) the ~ " l i c i d a e  were ereminad 
, .  : 

. . . ,  . 
' I n  gre=ter depth  tho" were t h e  Simuliidse and the Tabanidae. Although - . . 
. . . , 

li;ora&.r. <h readily ava i lab le  on the rexonmy and bioncmihs of the 
. 

/ ' .  

- : 
. . .  , . ' b i t i n k  f l i e s  encountered in' rhi. s tudy ,  rbere'%s very l i t r l e ,publ i shed  ' . - 

. . 
information on the taxonomy and bionmics  of these f l i e s  i n  the Nova ' , . ... 

. \ ~ ~ o " c i a - ~ ~ v  Brunsvlek bard- r i g i m .  C o . p i l a . t i ~  of tE= r e s u l r s  obfaioed 
. 1 .  . - , . . " . .  - 

, ., "..by d t h e r  u o r k r r . i n  eonkiguous areas prwidia a bas ln ' for  'comparison. 
' : .  a. ~ . .. . . 
8 , ' . .CULIC~D~E . . . . . . 

dadas 'rbse9mtus , . ' , 

-' ' lads8 n)sel.mtba is univ%lrlne . in  ihe rsnireiat war&& aad 
. . . , . , 

o v ~ r w i d t i r s  i n  the r i g  stage. Carpenter and LsCaasg 11955) rcpvrced ths; . , ' 

+ , .  i . 
. . . . . it 1; umiuol r inerhrougho~c  .it; r a n g r i n  Pior;h ArnerLea. l m j u r e s  of ' , ' . . I 

r a. absezmtira occur in a 'mr iecx of ewporar~ and semlpermanenr pools, .I 

. . ,  
c ~ n f i m i n g  observarions b; Beeke? end &wood 11$59), James s t  o l .  (1969J, - I r  . 

, , , .. 
. , an$ ~ t e w : r d ' ~ ~ d  ~ e i a d e  il961) 1" Ontario; G i b s v n  11941) in mincc ywefd , 
, . . , .  

' . ,  
rslic,d; ~iekavanee  r t .n i .  (1970) xn, ~ ~ ~ f o k d l ~ n d ;  daanbiek (1969) i n  & . . 

, )  1 . . , . . 
, ,%mrk; 1bi.n (1931)' I n e a r t e r n  Canada; and Cerpeneer and L i a s e .  (1955) in .' , . . , , .' 

~ o r ( h  h r r c a .  m i s  .species i s  ma& Ap&t.r but s l s d  b i t e s  d&ing 
. . .  . . , , I 

the day In ~lre,Tantreaar,l lershhh, irhere i t  -9 be a pasf of'aan.during . ' . . 
. . j+:. me,pl 2nd ~ r v o o d  (19591 and ~irlta(ranee e t  01. ('1970) repolfed : , ' 

, . . . 
rhr t  kbninie6.blke oan I? htcario and ~Lvfbundiand r e s p e c q v e ~ y ,  and 

. . , 

I .  , 

. - , mrpenter  and w ~ s . q - r l a s i )  an$  ayes 11962) found . i t  eo'be mainly .: . '. . . .. . 
' ' l r cpuscu lar  i n  Noirh h c r i c n  and Hassaetiuacrrb respee t ivc ly .  It m y  be ' , ~- 

' ' , a pest 1n'ar.a. of New iork (Jamnbeek, 1'969b) and i i n e  t ~ e ~ e o i e 1 , , 1 9 7 5 ) .  ' . ' 

$bn.qie,,(197s) rPpnried.;hrt s;iciea .*ra;:v end 

n .  % C ' ,  , .  , , . .  . 
. . 



I .  , . . 
, . .  , 

. . ' .. :119 - , . . . ; 
. .  , , : - . , e :  . . . ,. . 

. , . . .  , . : .  .., -. . . . . 
., , '. . . . :  

, . i nvade r  toms.  aenncir (1960) ~ol l= t&d 'b iood&d s p e e b e n s  i r a ' b i r d n  in . , < 
.- , . , . . .  . . 

unrprio. ,, . , , .  . , . . .  , , , , ,  
, . . o a s ~ r v a r i o n s  bf a. obsa&tus in the rantre&. mrshes &no .. . . 

, / .  ' . . 
.veri elo.ely with, observations e f . t h i a  ap ie iea  ellevhere :in eastern Narrh 

. . . ' -" ., 
h d r i e r .  ~i ro rhe s i m i l a r i t y  of "mbbed" fe&les  af A. a6sa7mtu. " i tby  , , ' ' .  
a. punetor, i t s  a r rua l  +ndance ii uncertiin: ' ' . .  . . - . , 

, . . .  . . .  , . . .  . . . ,  
, , . , . . . ~ , .  

. . 
. . ,  . ' n,s i  ,,barnis, ; ., ;. . ,  . . . 

. .  . , - . 
. - - - ca/dka,idis overvin;ers,tn-the igg atage in '  fie  ova sca~id:' . , . : . ,. , . . . . . 

. . .  dew llruni"1bk border i&ibb, as i r  does' . ., 1" New ~ ~ ~ ~ ~ h i ~ ~ ' ( ~ ~ & y ,  19:;) '. 
', , 

, . .  
end.throughoul'iib ranga i n  North *letice ( ~ . k p e n ~ + - s n q  Is,&sse, 1955). ' 

, . 'war 1192;) cad r+Oited~hib..pecieb . . t o  o v e n i i f e r . i n r h e  =gg , . ,. 
- .  , , . . , ,..; 

, . I" camads.. I L  i~ thoughp to d:,ulliv&itioe. ill the &,timar hrphea - , . . . . ,  . . 
although ~ s r v a e  my b e  taken rhm;g'ghout Ithe kmer ( a b l e  8, p. 40). mia 

., . 
egiees w i t h  ~ y a r  (I~zI)', , u~io' &r&d ' i t  rb pe univoirin; i n , ~ w  ~ r n ~ k ~ k .  . : ". 

. . . . . . 
'Tuinn (1911: 1931) repbited 1~ k be univpl;ine.in e h s r e r n . ~ a i d r .  uNse. . : . . . . or a. eonadensis occur i<remporb& an.i,pe+pemnenc p q i i s i  . . 

, . .  -. - 1 di tches ,  aid SpiiFgnwn bogs. mie ag&cs y l r h  obsrTsn&os by i e c ~ e r  abd 

. atwood. (19593. ~ s m e s  p t  ol.  ( i s m ) ,  a64~i;ward, bnd &"ide (1961) in . . 
, . . 

a n m r i o ;  ~ w i n b  (191i. 19s3j in eorrirn caned?; zickausbce a? az.. ( 1 ~ 0 )  ' . . . 
, . , , . .  

in ~ W f d n d l a n d ;  Lowiy (1929) .in New H~mpshlrOi 'l?mnbdek, (1969)) i n  Ny ' - 
, , - .  

' York: Uyar (1903) in Niu ~ ? m p s h i r ~ ; ' a n d ' W q e i i t e r  and + ~ a e &  (1955)Eay :, . 
, . ,  C; : , ,  . . 

. ~_0ct\, he.ct.rlca. . in rhe &nirnmar '~rahOl ,~  &deneis reeds an =a:'', .. . -,.. .'' 
. .  . .  ,, ' 

dur in i  t i t*  .a. and in  tG e j in ing  bur it i s  nor:dauiliy'8bunasnt; stward , . ,  . . .  . , . 
and ticu=ar.(~qbl~.,and ~ e c k e l  and A ~ W O ~ , ( ~ P S O )  repoited:char A. drmharrsis. 

, ,, . .  . 
is a c t i v e  du>ing rhe day i n  On~ar io .  but ~ b y e s ' l 1 9 6 2 j  h i n d  i t  to be llosr 

'- " . . ,. . . 
-c t lve 'at  =unrlse br  sunset i n  ~ a ~ s ~ ~ h d s = f r e . '  ~y;r J1921) re+rled , .. . . . .  .. . 

' . . %  
' , f$mles, o t  t h i s  species Lo bo pera ia ten l  bitsr;  i ? ' l e u ; ~ l u o P v i ~ k ;  in) . '' ' '  

. . . . . . .  ; , , 
, . , , ,  . . 

I . .  . , 
, . . , 



, . : .  
. 8 . '  , , .  . I 

. . 
. . , .  . .  , . . . .  . . , . .  ,. . . .  . .  . , . .  , , .  , .  . . . .  , . . . . . <  

r,. . -, . ' . ' 
, . 

' , I? .:.' 
. ._ , . . - 

. . , ,  . . . . ,  . 
. .  . . '  -, , .  , . . . . .  . , .: :'. 

., , . 
- ., 

. . i f m y  be a" iq lph ianc  p e ~ t . ? n  areas of ~eii ~ 4 l $ n i , U a m n b a d ,  6 6 9 b ;  - '  . . - 1 
, . .  . . . . .  .: 7, . ' '  u a m i  eb at.; m o ;  yeuru?  s t  al., 19ro~. 'sicksva"ee el: or., < l s i o )  . . 

. 
". . , .. . 

- . fawd A. k c d e n s i s  birjhg mi "  in ~ e w f @ u n d l e n d .  , m i s  rp&ier'feedr on ., i . : 3 
, .  . . , , . 

" .m-1s .(ataward add $cWade. 1961; Teekey, 1960) and,b&rdb (Benlrey, 1960) , . . . .  . .. . 
. . ,  

' 
h h l t ~ ~ i ? ;  d a i s ;  ~reptiles, '8aphibis.8. and b i r d s  i n . N w  York (means. 
. . ,  .. . 

: 1968) ~ ~ ~ ~ & h ~ ~ e ; ~ ~  ( H ~ & s ,  19bl .  1962); repr i ies  i n  NPW ~ i r s i y . '  
, . 

<trans ..r nockel,  196101 and mamala thro"ghout,irs qanga.in NorrR .. . . 
,. , .Le;ica:(csrdenr=r and Lscassp. 1955). neyei snd Bennett (1976) and . , . ;. 

wyer =t:i., (1971) . ~ ~ ~ ~ ~ ~ t ~ d ~ ~ ~ ~ ~ i ~ ~ ~  in ddek bsit;(d traps i n . c h e  
' . . . , . 

. , 
. , 'r~?rrsmar Marshes. c a l i f b m i s  encephal i r i s  virus has been iamlac&d from 

, , .  4, modmob .rn wiaconsin (Watt< ef 01.. .1973) and in  t h e  ~ v k a n   erri if pry ', 
, , 

, . (McLean .t el.. i914). - 
. . , . 

' 

. - me ~ i q r a t u r e  ind ica tes  &hat A. . w+nei.' is. pes t i fe rouq  i n  
. . , , . -  . . 

-see ar+es.or i t s  rasee; hovevec, if  i s  ne i ther  a pegf nor s ser idun  . , , .. , - ,  . . 
- - pbrent la l  v e c t o ~ n  the Nova ScOfia-Nev Bruhawick border rrgion. 

. . ,  . ... . , .  ,, . . .  , 

A e h s  crmkxtor , ., 
, . , -  . . ', , . 

, . '. ', . 
. .  . . .  4 e h s  '+ntotor i s  n u l r i v a l r i n e  in'maririne Canada and pyer- . , 

winters in  thi  egg stag;. ,lowry (1929)' repqr l td  ii to be ,u l t i . io l r ine  
. ,  . . , *  

. - ". i n  Ny Rampshire, ~ a 4 s l ) t e r  and kcas). (?959) ind ica ted  1: l a  a i so  ' . 
, . " . 

' $irivolrine i n  Ned .Jersey,, and Dyar..(1921) ;;ported it t o  be o u l n -  
, , .  

voltin, inCmada. ; ~ e r v a e  of A.'c&ta*~ orare'foudd in  s a l t ,  b n c k i s b ,  , ,  . .  . , ,. . . 
' . . and ' f reshva te r  h;biiars in  h i  Nova Sealla-NW Brvnovt~k bordet region. . . ' ' . . ' - ,  / 

, ' rrp ,throughout e b a l e k ~ d r c h  b l r i c a  (Brpenfsl and laQ'se;, 1955) , '  . . 
. .  , , . 

. . .  . :inG~iding:~ev'~;mdrhire , ,  (Lowry,  19291, Nlv'Yark 0 i m b a i k , ' l y 6 5 6 : ' 8 a k i '  , ' ' 

. , 
- e t  d., a i o ) .  axas;. bf sew ( ~ e i l i o n  st aZ., 1450). Canada ( t a r ,  .' ' ' 

. ~ 
. . . . ,  - ld? l ) ,  ,Fri&e '8dYard laland (Ci?son. i941; %An, 19;). and Nova ~ c k i a .  :. ' ,  

I ..,. . . . .  , . ' , .  . 
.(clbson.' 1939),. '&k$ emitaim 18 &inly C I ~ I U ~ C Y I : ~  i n  'chhe:~ancr$.ar,', - 

. - , .  . , .  . , , , , . , .  . 
, . / ' . '  . - .  , . . .  . 

5 



. , . . ,- 
. . - .  . , . . : . . , . .  ' . ' . . . . . .  ; . . 

. . .  . .., . . 
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, . .  , ,  . . . . . 121 . , .. 
. . . .  . . .  

- .  
. ., . . - 

. _ . I  . . ,  . . . 
. . ',. Marshes: but also feeds durlng the. day. This agrees with observa t ions  .' " 

. . .  
,,, . ;, . i y i i q e  (1962) in ~ ~ n . ~ ~ ~ ~ ~ ~ ~ i t ~ ~  an+ . ca rpente~  end.~a~asae  (1955) in . . ' 

, . . . . . . . 
'I eastern North h e r f e e .  lhis species i s  .it& a pes l ' ln  c o a s t s l ' e r ~ a s  

, : 
. . . ~ 

of.Neu.6ru"awlck, Nova Scotia.; pnd Prince ~d ' l ra rd .~s l snd;  as i r  Is i n  
. .  

. . 

. . 

spe;k$ may fra"6l e a ~ ~ i d ~ r s h l e  d&ancea i,aland Iron i f s ' l s r u e l  - . . . 
. , 

habitats i n  Canada. Crana sod mckel  (1968) i n d i e s k d  rut  A :  aontntop . , . ,  
, . . . 

, on rsccie. -+n:~ev ~ersey and neyer and aenneji (1%76) dnd myel- : . . , 
a2. (1974) collqc;ep ch is  species in'duck ba i ted  t raps  rhs T s n r r m r  .. ' 

. . . .  . . . 
.... . M.,r,her. . .  .<. . .  ; , . 

, . 
. . . .  . . 

. . .  
, . n i b s  ,mntatbr a h a k a  io be: a aer ious  pest r h k i h o u r  I t s  range - " , . 

. - .  . ". 
m easrarn Uorch &&fa. s ince . la rva1  hsb i ra ra  are f i w u e " n v  sdt end : 

, . . . : 8 . . . . 
. ' .  b r a d i s h  water,, i L 4  no i 'u ;ua l~y  eound'beed-8 vely far inland.. ' . . .  . . 

. . . i  .' . , 
, . 

. iicLs.ci,ieneua . . 
. . 

, . 
. "  

, . ' 

- i eAs  aeinmeua.is thought t o  he  vniv;lrine and yeminters i n  . 
' 

% .  , ,  the  rgg %rage i n  the Nova,Scofir-Nev Brynsliiek-border region, ohere - 

. . 

. . ,< . 
. . .  ,- ' sfmlvcrmane~r pools, ruadalde dirchea, and in pools of 'ual.r'famed. ' . . . .  I. 

,, : 
. . 

. .  by nut. o c , l l a n ~ ~ a g  vegel.li0" in  pelmanewt marbhe~.. . m i ?  variability , . .  , ,, -. 
. . . .  . . .  ,, . . . ,  . 

., . , ,  . . ,  . 

? .  .. - . 



. . . . . . .  , . .: . . . 
. . . . '  - . . : . , ' . .  

, . 
. ,  , . . . ,  , .  - . . * . .  . ., . \ . . , . 

, > .  . 
. . . . .  

. . 
I . / . i  . '  

.. , ( ,  . . . . .  , , . .  . , 
, . , , .  . . . . . . . . .  . . . ;  .i. . .;; . . . . .  . . .  ,,. . . . .  , , . >  . . . . . .  

. ,  . . .  , ,  
t 

' oc.i,aruel habiiqt.  bas ~ J B O  bPn ;ecoid*d by ~ y a r  ii921) in , canad=;, . 
a. 

. , 
l ] . . , , . .  . : .  a . / -  . 

Bcckel, and . A C ~ ~ ~ ~ .  (19$9), Je&s at ,  al. (1969),"juddllq54a), &.$rei*erd ' 
. -  

. - - ,. 
.and McVade (196iY-in &t&io< &fe ('1952) in, labradgr; ~ ~ m b a c <  ~ 6 6 9 b )  ' . ' ' .  - 1  . . .  . . .  6 . b .  . .  . . ,  ! , .  .' 
and B.&;B~ 2 (11. (1950f in  New York; ~o,wry'(1929):.$ N& HIqLhi re ; .  . , . . . . . . . . . . . . . : . . .  

''.w&n (1931) ~n eisrern?anada; b i b s d i .  ( 1 9 ~ 1 )  and ~ i n n  '(1$52~: i Pence , . , . , :: 
, , ,  . , .  . ... ./ . . . . .  :, . .k - aiward Island; mh <d;pqnt=~ and I ~ C ~ ~ B L  (195s) i n  ~ o r i h . + i c a .  . -. . : : . . . .  . . . .  3 

- . .' 
been taken bi t ing  men dumg. .U;E .daj. .&'id &&enin; ;n ,.I >..' .'' . . .  . . . .  the study =;=a; i i n h  (1931) e a r l i e r ' h p r l i d r h i s  f0r'eds;em Canada. . . . . .  : . . . . . . .  . , .  - , .  

spec ies  i s  not i l a ~ l l y  a pest i n  t h . ~  Tsnrramar ~. r$he* ,   iris. a,. : -, ' , . . . .  . . ,  . ,, . 
. . .  ' troublesme b i k r  i n  mcaf io  (Steward ucwade, '1961) end &aa.oe ~ew'. '. A 

I 3 - I 
. . , . , .  .: 

. '  . .  c u p ~ a n a  (a.iit&st ..I., 1950). ~ m s a e r  -(:19b9l) &dr& that it m a i  b( ,:. . . .  . . . :  . ,. . - - .  t 

, a,pesr i n  sbme New i o r k  locefities: ?&key <?966) ro1l;cred a d u l t &  frdn - ;I-',: ' '' . . .  . . . . . . .  . . ,  ,' , 

. . 
c a t t l e  i n  @ra.iio and $& st 41.. (1974) ;?ileeeed f i m a i e d a i , ~ .  cine-/' . , .': 

, . . . .  , . . . 
rn suck bai ted  in the ~ & t ~ ~ ~ ~ ~  us&;., a; .i;d:&Ge; i d  B*.~~cc:  . . . .  . ~, 

. . .  h 9 i 6 ) .  nc~ean'et a?. 11974) iao+dd ~alifwnih . . epceph.l!Fie virui.f rom . . . . .  
, . . , 

A. einrmus 1; the uukan ~ & e i r s j .  > ' , , I  I ' - 6  

- ,.. - 
. . . .  . . . . .  

~. . 
,. 

ObseNaLtons ;f *.:Ll~BAB:in Chi +Arr&r Garshes agtee , . : ., . -.+ 
.--: 

c iose iy  with thotie made by prdir,uorxers jn e r u t a i n ' ~ ~ $ ~  & i i e  ' ..J .. - . ~. . . 
CGLB specis i ?  pesl;ierdls ;n some .*as- Af i t s  , r e n d  %Pi .  "Of an ' * : . 7 . 

, . \  , . .. ~ 

. -' aiindanr pest  or aerio"s pocen&el'~ectd; i n  k~e~~~~nt;ntrrms~r~,~arahah8~, ' .  - .  . ' 
, . 

I I . .  - . . .  . . 
. . .  . , -  / .' . " . -~:.. : . . o  

.. , 
.;--- -. . .  , dear pm,@ib.., ..... >-. .. . - . .  \- c . . . . .  . . . . . . . .  ,. . . . . .  rhrl . ~ e ~ i &  ia,univ.itioe m the  ova s c a b a - ~ e j  ~ A ? ~ i i ~ $ ,  . : .  . . . . .  . ,  . I .  . . . . .  ii . . . .  , 

border a.ea and,kewinpg .in the egg.btPg;:'ii&inteeeendnd.~C+mse ( ~ W S L  . ,... : 
. . . . ' '7 ., .. , ., , :  

I . I  . . . .  . ir&ced;hrt ~ ; ' l ; ' p r a b d l g  d ius l r i " ; : rh~o;d iour  its r%g<in  North . , . . .  . . . .  . .  ./ -.., 
: - ' . h e z l c a .  , ~ & a t ~ ~ s . o f  . . . . .  Ac o q 6 - b  dhe4 . in  abosr a l l  ripeap.q 6001s in.': ; -.' 

. . , , .I . . -  
rbe re~trmar "av<es.ma L~.;ghO.J i ( . ; m s b g ~ : ~ ~ o : t < - ~ ~ x i i i  icar#e"t&,. ' ... ' ,  .... . .  , " , . . - . - .  

, . , , .  
. . .  . . .  ~ a c d b ,  l ')$~.riboluding ihe eastern. unired.Scatea ( c n s e o t e r : ~ h o ) ,  ': . , .  . . .  , ,  I -  * . . .  . . .  . . . 

. . .  ..,.., . - - " ,  1 ' ,  
, .'.. 

' . , .  
, .  . , ,  - , ,  

. .  . /  

. , 
, . . . . .  



. . 
. . . . . . : . . . .  . . 

, . . , 
,' , . . 

. . . . . . .  - . . - - .  123 
. . .  - , 

. , ,  . . .  . . . . .  , ,  . - . .  : ,  , 

Omcar30 (8ecke;'6hd~.%i~aod:'1959; James s t  ?Z., 1969; Steirsrd ~d btc~@d;, ' '' 

. . .  , . .  . . .  . ,- 
l e a ) ;  ~ e v  b 2 p s h i r e  [jdvry, U Z ~ ) ; . N ~ W  ~ o r ~  ( ~ i & b a c ~ ,  16569b), q-bec 

. . .  . .a . . 
- . ( ~ m k i n ~ ~ ~ ~ d ' r ; f i l ~ h r ;  1 9 5 ~ ~ .  prince ~dward  Island (Gibson., 1941; ~ i d n ,  : . . . . . .  . . . . .  . . . .  

., .. USI), ' ."~ wb;dor ( ~ e u i e ,  19G) . '  4.b~ is primsrily . . ' . . . .  . . .  : . . . . .  ciepusc:;ir*o n a r r r i n i ~ a n a a a  .. .. and may be a 9e.ieer~y in the spring. . ' . ' , 
. . 
~cckr?  snd d k o p d  11+<91,;epoii~d fhar females vi-11 bire d u r i i 8 . 1 h ~  day ,~ ' 
. . . . - ornigh;: It  roay.be a:aeriaus l e i t  ear ly  in th; sprlni id Piw Yorh 

.I ( J a m b d s k . ' ~ 6 9 b ) ; ' n ~ i d e  l ~ ~ n l e 1 . ' 1 9 1 5 ) ,  Qoebec (Jsopns and Knight, . . . . . .  ' .  :; . . 
, : i950): and rhr6ughout . . .  i't* r m g e  iri North &pica < c a i p y t e r , m d  lacssse. , . . -  . . 

- 1955):: ml i fqrn ia  :ncephaiitia Yims h i s  been i!b;ehd.irmThi. !pekes 
._. : 

, , . . . . . . . .  
in  ~ l e ' ~ ; k o ~  ~ ~ ~ ~ i t ~ r ~  (nolean e* 41.' 19745. ;.. ' ' ' 

, , , .  

. . 
. . .  

r e a d i e d i r ' . r h i .  spetiies are. n o l p h a ~ a g i e a ~ - i i n i ~ a ;  to.ie+le8 of ' - , , .  . . . . . 
.' . 'A: p t z f t o r , ' ~ t s  rcl$tiir.ebundance ie u"ceitain. ; ' , ,  . . ~6 , .. . . . .  ~. . . .: . . . , 

ilcdes el.cm+imis . . - 
. . 

, . 
. . .  

, . . pis-*rtpy ha< indicated f h a f ' ~ :  e z l u t i r m a ' i a  un ivol r ine  and . . - .  . . 
. overw!nters in:+he egg stage. %is wea e a r i i i r  reported ro; h a d *  by--'- ' 

' 

by ~slpenrer and ~ C a a s e  119551. ~9;-~' . 
, . 

reworid~end:peimanmr: .&tie habitats 

. . ' iii ~lle'Noua'Scoria-New BrunsviCk bordex area, sa i t  does thmughouf its . . '. . . .  - - .  
'- rmge i v l o r t h .  America (CarpenFer ~ n d '  ~a~ass;;1955), inc l id iof  Canads ...: ; : . . .  

. . 2 '. l!hg; 1921). u n t ~ i ~  lnnckpl and A N O ~ ~ ,  1959; Steward end w&de. L961: 
. . . . .  . .  ..ra=is Li ,a l . ,  1969):?meb=c (leakins and f f i i zh t ,  19501. ~ o i b  s l o r i a  . - . '  A 

A. 

lCibs$, l o l l ) ,  Print- Cduard I+nd ICibaon, 1941'; bin", 1953). ' 
' 

Nl.ufnundlmd ( ~ i c k 8 v a n e ~  c i  at., 1970). Nw H a e s h i r e  (Lowry,,1929); and . . 
x e u ~ a r k  (~amnbsck, 19-69)), fmj l -b i te  -".sn the Taorrsrulr warshes 

. . 
. . . . 

. . 



, , ,. . .  
s. 

' '  - / . . . . . . . .  , 
*. ,  . . ., - > : ., . . . 

. .  1 . . , , . . . 
~ n b  '(6161 ‘fiacq) =zyqsdom nay ‘(0261 'xa~o&a)) paarbb u~aass- - 

, , . . . , . i  -6. 
. ' ( 0 ~ 6 1  ' , . z o . ~  a ~ w n ; x ~ r a )  pwrdune~nan  ' (~661  .-3nun) =opexq-~.(ci61 

. o  

' . . :eraqmara' .sdexr pe)ysq ~ n ~ ~ v r ~ s a r ~ m a j  p a l ~ q l o e  ( P L ~ T )  . I D  ; ~ . z ; . ( ~ J  _-- 
,-- P - i i ~ i T  II~YYBB .PYB IBAX 1iq3 ~degxa sspuei aqyzriaw ur . . saraeas- .. 

.- 

; . . I  . . . . .  , . .. . .  
. u r  = r o d  l o a m a d  ur punof axah ashin1 alaqn ' s a q s l w  xamlluer am - . . . .  , 

: .: x . ,  . . .- . . 

. . . . 
e '  " .  ?fv??S hspav .. . 

4' . . .  : . . 
I . .  . . .=olJan ra i lus lod  sno~fas e ag pz 6~aq11mn s r  pus s w a z e ~ . x s m e = ~ u e ~  atfa 

' '  

. . , . 
. ur a s i d  e zou-arojaraa pue  ausprmtv xgu st A . s h z a q  i t a x o ~  ma>sea 

' 
. .  . 

. . ur ? a i d  =oKrax=~ s r  e - r ~ e d ?  &P l e y ,  aai&;rpur a m a x a a r ~ a a  . . . 
. ' P  

' . ' ( c l s r ~ ' . l s  ?a.oaslaa~) u.nay=l=rlsss ur e i m p m a  .'v m a ~ j , p a l e t o s ~  
- .  

. . 
naaq ssq ~ l u y n ~ s I ~ ~ I e q ~ a ~ u a ~ ~ ~ ~ 9 3 y 1 8 3 ~ 1 ~ ~ ~ ~ ~ ~ w  JsmxausL a y l  ur sd& . .. . , . .  , . 

' pwrpq y5np nr +y=eds pa>=a1ro=*) .2n 30 pp.e ( 9 ~ 6 r ) . > r a y n . i  - 
p w a - ~ i h &  ; p u s r p u n e 3 s ~ ' o ~ , m ' 8 ~ r ~ ~ ~  seraads q q z  p s l ~ a r i o ~  ( P ~ & )  ' : 

/ ., . .  . . . . . .  
, . 
. . 

. " 
. . . . 

' . , 2.0. sr-eus,L+ ah U U T ~ P  .¶A r r rn  sarpads s r q ~  * ( ~ 9 6 1  '~PPWII  PW - . . . ,  - . . -  . . . . 
. . '~=sn51s).or=wo s$pnr.ur .i666r .issei;1 pus za~uad ls~ )  . ~5uG . ~ I J O N  

. 
;. ' r n o q 8 n o ~ u  .IWPM~S Xlah IOU P ~ F  ~ = r n = s n d e ~ =  d r r z m r z d  dr dam Sxpqn ;. , . - 

. . l  , . . . . ,, . -  
. . .  :_ *.: , . . ' 

'ZT -_  . .  1. ' .  . 4 . ..- .: , , .  
0 .  . - . . .  , . . 

. . ' .. : 

. t ,  . .  , - ..,. . , , .  . > .  
" I ' 





. . ,  
. . .  .. _ ,  

- -. .. . .::: . ,  
, . :  6 -  ' - I ,  , - ,  A 

. . . . .  . . -126- . " 
a . - .  . . , .  . , '. 
, . , .. 8 . . . . . . . . . .  , i  ' .  , .  , ,  _ .- . , 

. . . . . .  . . ., .. . . . . . ,  , 
' , -, , 14191, .ana.New York ( ~ . m h a ~ k ,  1969b).. mi; .apec ie i  1s p r i p r < i ~ ?  cre i - :  . t~ . : : 
. . ,  . . , .. 

puacular.ln fhe ~ova.scbria-~eu Bmnsyieh bodel: where it. i s  s' , '' '' . . . . .  < .  . - :  . ,. . 
pest i n ' i b t e  May or ear ly  June. I t  is'a ="ere brlet'in 1lev'8runauirk ., . 

. .  ., . . . *. ,. 
- .  ,'. (oiar, i m )  ,?md'persie;enr birlf:in mtario- '(sreward and *wad., 1iG;;. . . .  . . " .  . . .. , - ,  s . .  , . . . . . .  

where i i .1eed.s du0.p Che dey and's* dighl (~ec6el eod.~rw&d, 1959),', I t ,  ,' : , ' , . .  , . . .  - .  - .  
' . . . .  i< &undant ' ln  onirr i0  (Beckel aod Atwad, 1959; Steward- and Hc%de, 19611 ' . ;. 

, . . ' I . '  " 
. . .  , . . . - I .  _ 

... pn$ ~ e u r ~ ~ i d l i ~ d  ~piek'avene; i t  ol: ,  1970j, white 1; is."ncine.mn 'in.! . . .  ; . , 
, . . . . .  :, ". .: i ' i 

. . .  . -  xiin. iyeoani , l ,  1975) ~~d.queb ,ec  ( ~ , e n g n e ~ ~ d  ~ " i g h r ,  1950) .  11 is , , . . . . .: 
.&dant: I" somi ~i NL" uar~'isr;rs; 19i4) bur re la t ive ly  unebmtv. , . . \ I , .  I . . " . :  

, . . :  , "  , . i n  d;~eLB$dImhBCk,,,1b69b). : ~ e s h &  (19i0) eo l l ib red ,adul t s  from c a t t l e  ' - . ;  
. . . . . . .  ,. . '  

i b n n r i r i ~ .  .Ppr!rnens of ~ i ~ t m a t o r - h d v %  *sen is d&:rired tr$e . . . . 
. . . .  I" the Tanrra l~r  ~arshes'(t1eyer ~(nd ~enn?t t .  1916;-uwer st 'aZ.,"lq74). 

. "  . , . 
.' anh ~ewrouAdland (Eennerr and Combs. 1915).1 lenneft and Coambs 11j15) . I. 

. . .  ._ ; . . .  - .  .. ' !  
indicbted, that this  in nay be ,e  vestor of Plasmodim uaughani Nwy . . 

-. , - 7mi-a?chiea l - in~~ewfoundla~dddd lveraen s t  01. :11973) isolered California , ' 
, . , , . . .  . . 

encephalitis virus fran the A. punctor grovd of ~bsqut2o.s 1; Sa&ka?chevan. 
. . .  . . 

mi. speeies'ii qn, early spring pest k+oughour i t r  raoge in 
, a . . 

, , - rpasrern Nvrrh hmerlca, and is,a potential veerb~ o~ l i r a 1  ana'blsod , . - .  . , 
,- , .diseases. mc knojn'ecology of t h i s  species i n  maritime .Canada is i e r l  ' ' 

. , 
s i o l i 4 r  ro its ecoiopy elsewhere i n  &stern ~ o r t ~  her i ce .  ..' , . . .  ir. . .  , 

. . .  . . .  . . 
. - AS&S sollicitu2ia . . . .  . . . . .  . . .  . . .  . . . , 

Aedes r o l l i b i i o n s  Is mulriualrine ind . fa  thought ra auewinrer: , . ., 
.- i n  the e g ~  stage i n  narclime ceneda, where larvae are found in cae /- ;,, .. - . 

S;IL R...a. .. . w a r  (i9211 reported rhar'A. s o ~ l ~ c i t ~ e  y e w i n t e r s  i n  .. . ,  . - , ,  
the epp st-e ~5 c.&da. it i s ' a i s ~  m ~ t i v o ~ t i n e  and found ;n s a l t  , . . .  

, 1 . 
mz8he.- in c iasra l  c a b b e  l q h ; l 9 2 1 ~  Connedcur (Andeism, 1970); - , . . 

. . . .  * . . .  , . > .  
) . , : .  

- .  
- ,  

. . . .  , , 
, , 

, . \I . ; . I  

. . ' .: , 
. , ., 0 ,  



1 ' .  ' . . .  . .. . . .. . . . . . , . .  /. . . ~. . . , , . .  . , . . .  , .,.. " ,  

. \ .  :- ' . . ,  1277 , , 
' b -  

, . , . ,  
, . 

. - . ' 
, . . dnd Neu Ilampsl~lre (Loury. 1929).' mls specieg,.hab al?o been reparred ' . . 

from . o b ~ r  marshes rhroughbyc i t s  ?ant,; in ~(.~th,  *merica (carpenter a n d , .  . .. 
j !  

, . b c a s s e .  19151,. iocludiiig ~ b u a . ~ c a i i a  (~ ihnon,  ~ 3 4 ) .  ~ r i n ~ ~ . ~ d ~ ~ ~ d  
, . 

1 s l a d d ( ~ l i ~ ~ ~ 1 3 5 3 1  and w mgland  (names 05 .E., ~PSO:, Penton Bt az., . . , .  
' , ? 9 5 o \ .  nuring ' this study females were coli.cred % Mn during 

. . .  . ts,e day , a.d'in i)le'evening , . in -;?h NOY BrYnsYiCk, NO& ; , : 
S i t i s  abd Prince 8dwdrd Island; and i n  the Tintmarre National ~ i l d i i f ~  ,. - ' 

. ., 
- , ~ r e a  which,ia awur 8.0 km inland. carpenlei and ~ a ~ a ~ ~ ~ ' ( 1 9 5 5 ) .  reparted 

- .  

. .. . . - 
found (onsidereble distances i n l m d  i n  NO"! shotis.  ,,&&a aoilDLtrms . .  . . . 

. , 
. . is a pes t  i n  ouch of NW ~ n g l s n d  (~amea e t  a t . ,  1 9 ~ 0 ;  ~ ~ ~ h . ~ k .  1969b; 

. .  , 
n c u a n i e ~ ,  d 7 5 ) .  crana ar;d nocke~j (1960) reported A. aoizicitmrs feeding - : . . 

/ / i  
- , a" t u r t l e s  i n  New Jersey. me .cache vs l ley  v i rus  ha- %en i so la ted  from 

A. ~ o l l i ~ i t m s  en islands o€f the Virginia mast O&khir e t  at . ,  ;970i. . . . * , - 
orseruerl;nr'of t h i s  P6eCies i..-kitime ca;da ~ t s h  ' . ' 

0 .  

those by othar i o r k c r ?  i n  or6er resimi of eastern NO=& id&xica. '  I r  i s  

a rpnrLdr~y  abun~anr L rno& dbasral areas and ii n poreoi i s l  v'ecrar or 
. . 

, . .  . > 
', ' . " i r c l  d i seas i s .  , .  , . , 

. , .  ., . .  
,lades atiml&,8 . . .  . . (  . . 

~emaieo  of rhls.rpecies'were &rted about man, but nothing lwie 

18 on che ?lology of rhls spL;i.s i o  th? Tsotraolar Harshis. A=& 

. , ' . ~siimcinr:a is  u i v o l r i n e  i n  canada (war. 1921) and eesiero Canada (nin", . . .  
, . 

. .  , - . .. 
. .  . 1931). m d  occur; &k e variety. of todis ,  marahes, and swanpa fhroughqt  

.. , . . . . , , ,  . .  . 

..3 , . 5 . . , .  

. - 
, . 



: - , . \  , . , .  ~. ,. ~ 

; - . \ .:. . . .  . ,  
, .  . . .  . . -  

. . 128 ' .  

. . . . 
' .  , . .  . , . , 

i t *  ran& i n  ~ ~ r i h  lrerica (cerpencer and ucneSe. 1955). ineluding 
' , 

. . 
.' Canada (~yar' ,  i'921). (mra i io  . ( j ags  e t  al . ,  1969; ~udd,.l95io; c e u a r d  . , 

, ' ' and-XcWade, 1961), Bewfoundland (Bicbuanee st 0 2 . .  1970). Prince Edward, .. . . ,. , . l s l & d  (Gibson. 194l;.lWinb 1953). eastern Canada ( ~ n n , ' 1 9 3 1 ) ,  N&v , 

, , 
, . , . .  

. +mpsbi re  (Loury, 1929)'. andNew Ymrk (Jamback, 1969b). Pemles  are . - .  . ,  ,. . . 
. . pers l s renr  blrers and t h e i r  b i t e  t i  very nnnaying i n  Cmrerie (steward. ' :. 1 

, : ' 
and il&de; 1961) add much af i t s  NlrLh Amerle: range- (C&Q=W end - 

. . , , p * s e ,  i955). l o d e  s t innr~ane  1s one of rhk mosr abundant n~ snniyiog - 1 
. -. 

- 8  
I 

1 ;oodland 41qYicD& of noriChea$tem NOrLh (Barnes s~a l . , ,1950;  . . . 
\ \. 

., Burrs, 1914; cdrpenrel: and ~ a b e s e !  1955; ~ ~ i h ~ e l ,  .1969b;.~crmniel,  1975; 
, 1 F 

m i n n ,  1931). ~ e s h y  (1960) colieered speoiuna from c a t t l e  i" mtario. , . , , 

, . , , . ~ e o a n i e l  (1975) reported tha? ~ s k l e s  atrack man fead i ly  ind  s e l d m  mve . '. 
I 

. . 
' . far from t h e i r  hr&ding araas in Wide. 

. . 
, . .  . , 

. ,  . %  
Raports i n  the l i t e r a c u r e  ind ica te  t h i s  spec ies  t o  he 1 serious 

I '  
. . ,  

, ' pest ,of nen i n ' e a s k k  earth Aeriea; however, i t  i s  nor pasf i f s rous  i n  . r 

the rantremar narshes. ~t is not SOW why t h i s  specie6 i e  unsomonin 

. this, ire= since &re BQpesr:e t o  behu&rtius s u i t a b l e  l a m s 1  hebi ta te .  , 

, -. 
. .  . . .  - Aedls o m s  , . . . . . . 

. - .. . .  - . . 

. . ' t ' ' aades.vezans i s  a p p a r ~ n t i y  mul t ivo l r ine  i n  the raniraoar mrs$es ', -, . . 
where 15 ourrwinteis i n  :he egg e i 4 e .  Ir i s  a l s r  mul r ivo l r io r  i n  onferlo 

. , . . . . 
, , . tsrewara;end.ncweae. 1961) end New .runpick (Dyer, m i )  and ovccuin2~: .. , ,. , 

j l .  I ,. . , \ .  
,. . i n  e~le,cgg stage ihroughouc its'renge in ~ o r t h ,  b e r i c ?  (carpenter and . , ,, , 

, ' LaCasde, 1955), Cncludi?8 New Hampshire (Loury, 19291. This spec ies  . . . . ' 
. . . .  . . .  . . . .  . 

' " . .  
8 , scevrs in a varierv'o i .poo~s ,  espec ia l ly  chase:creafed by r a i n f a l l  or  ' . 

4 
, ~ 

, ' - , flaod!dg-in'mart;~o~e canada.,'ae if dges i n  rpurb,bf i r s  North hmeficsn . , . ,, . , -  .. ' ra& .(carpenter and ~cas=,'19$5)'ineiuding'oaraFie (2-e~ et  a ~ . ,  . . , : 
,~ . . . , . .. . . 

. . . . . . .. , . ,. . . . 
. . !  . . ,  . ' ,. ' , . ,  i 

C 
I . .  .. . , . .. . . .  . , . . '.I 

- .,.:+ . - -  . :  - , ' 
. , 



1969; ludd; 1951o; sreverd and n k d e .  1961), easrem canad. (minn, 1931). , , ; - - - 
. . 

prince Edwa~d ~ s l a n d - ( h r i n n ,  1953). N w  Brunewlck (war. 1921). -Nev Yark . ' 
- 

( J ~ ~ A ~ ~ ~ ,  i969b; samsD e t  oz., 1950). N ~ W  H ~ ~ ~ ~ L ~  ( L O ~ ~ / , , ~ ~ Z P )  end 
> . . 

, ' . Neu Jersey (valmore. 1970). In  rhe Tnnrrusr Marshes, A. verrma feeds 

' , , m m dur ing  the day and i n  the evening, but i s  n pest. , 
. . 

. cirpenrec a ~ d  ~ e c a s r e  (1955) reporred thni  this species i s  a troublesome. ' , 
. . . . 

b~cer.rhro;ghour i t s  r m g e  ~ n . ~ o r t h - h e r i c s ,  arid rhi's *as c m f i m e d  by ' . 
. , S '  . 

Oya~ (1921) Lo Ca?=da, Srevard aod McWade (1961) i n  Oncarto, Barnee . . . ! . , . , .. 
rt az. (1950) in xeq  York. Penales fsea on nan i e e c ~ e l  aad ~rwood,  1959) 

. .  , 
eastern $made Imin2, i931). Pemales feed b r i n g  the day and, in  the . '. , . . . . , 

- '. rhr~ughout  weirrange i n - ~ d r t h  h m i e a ; ( ~ a ? e n t e r  and Lacarsr, . . 
195.5; inclvding onrrfio (~~;;kl.and Aiudod, 1959). Vannote (1970) reporled , 

. . 
, . ,  . . , 

, . flwt maximum periods of anndyanee a r e , e a r l y  in the mmlnglpnd  a t  duak 
, .  . - . . In N e i  Jersey. Wafts C t  02. . ( I 9 7 3  indicated t h a t  h. Yezma i a  capable o f .  . , 

. . . . . .- - .  
Lraosmirring ~ d c m s b e  encephal i t i i  i d  the ,mil Larson . . . ' . . . , . 

~ - . 
s t  oi.. (197L) i s ~ l a t e d  the  Cache Valley vi&i from ;hts ipec!on in  South . , 

,. . 

, .  . .  . . . .  . ,.. . 
aakoer. rtcrinroca st rtz. (1970) i so la ted  r s t e m  : rn ipha l i r i s  &a' - 

. . a: .vams rn ~eskalcheuao. I .  
3 

. . *is specie. is a~P. renc i~  a very serious p;st in  avch df i t s  . . , .  . . . 
ringe Lo casom North h e n c n ;  however, in  t / e  ~ a h i r m a r ~ s r d h e s  t h i s  

. 

8pCIes : i s  one of the l e a &  common. obse&atioas on the biolbgy .f this . , ' 

. . " 
mosquito m the ~ a n t r m a r  brshes ,  however, ai ree  with abservations-by 

' - '  9 . '. , 
, , ofbcr n o r k e r ~ ' i n  ochei regbns  of eastern North I r r r i c a .  I ' . 



. . - .  . . . . , .  . . . . . . ,  
.. . . . . . 

. , . . ,+i la . . .  ;< 
. I  . . .  . ,  , , ,  . . 

, . , <  . . 
probably. auen~nrered  er a d u ~ r .  I r  vaa' a lso  .taken .flying about man i n  ' ' ,  . : --. 
late ~ u l f  and <.fly r\ugusr: ~ t : i a  unemmn &d ~urrhar , in formar ion  on . ' 

. . . .  " . .  . 
the blnlbgy of. th i s  species i n  the T a n l r e h r  ~ a r s h e a  l a  h e k i n g ,  +llhAugh . , 

, , 
" . . w y e r  md ~ ~ ~ < ~ ~ < ( i 9 7 6 )  and'&ier at .at .  (197b) co l lec ted  specimens in . , . 

' ' 
duck b ~ i t e d  craps. nib imhiuilni of UI., smLi ocevx in te&oiarj. Ad : .,, , . 
pemsnenr habi ta t s  such as woodland pools. roadside d i tchea ,  bogs and' , . . . , 

, . .  , . ,  . ,  . 
msrahrs rhrovghovr the  ,rdnge of ch is  specie; i. North .Mer ica  (Carphier 

. ' 

. , , ;  
. , - a n d  ~acasae ,  1955). n i a  'has a lso t  haw reporled by deckel k d  ~rwood ,, , . ' 

, . . (1959) add s t w a d  and McWdde (1961) in Ontario, and ~aooback (19696) i n  , . ': 

' . ~ e v .  YO=*. . ~ e m a l o s ' ~ ~ ~  the ovawincering scale 'in ;mrar ia '  qteuard,and 
8 , .. 

McWade, 1961). i b t a d o r  (KauPe;: 1952), end- thmughout'No~rh hnerica : ' ' '' ' 
, . . . . . .~ . 

(carpenrer i n<  tacasse, I~ss ) . .  ~ J m s ~ e a  feed m man i n  m d r i o  (sackel . .  , 
., 

: , and, y,: i959) put .pparentiy only e miwr  pest*" m i n e  ( u c n a n i e ~ ,  . . 
1975). , 8 ,- . . 

O b s e ~ a L i o n a  .of 'An. earlei in  the lantramar h b s h e e  agree v i r h  . . 
. . , . . . ihosa made by drier w o r ~ e r s  for t h ~ s  species i n  its knowi rmse in iasqrn 

I /' 

' 

~ ~ ~ i ~ ~ .  doer nor: appear ti be. s ser ious  iest i n  &y or these . . , 
. . ? 

ateas. . 0 .. , , . 
. . .  

&opliete# wtkeri .. , . . .  . 
' ' a ~ z o p l ~ ~ l e s  &2keti i g . b i v b l t i n e  and la rvae  are found i n  fresh- . . 
ware= aar rher ' ln  the N.V; Seolla-New Bruneuiek border region. lredhuater 

.~ b.L ' 
barshes a m  a l s o  the prefer r id  l a r v a l  habitat throvghwr Narfh meriea 

' ' 

. . 
(mrpenrer  sod ~ . ~ r ~ ~ s ~ ;  1955) i n b ~ u d i n g  n n b t i o  (a-0 at nz., 1969; . . . . 

' . Skevar$ and McWade, 1961; wishair a i d  James, 1945) and Ney York (lamback, . , . . 
196%). w & - ( I P z ~ )  reported larvae'of A". watkri in floodpoois of r i v a l s  ' 

. - 
in Cmnada. In thi Tdntra-r Marshes females of.An. vnZXeri feed on m n  

. , , . : , 0 . .  ' . . . . , .. 
+, . . . ,  

c .  

. , 
I .  

. , . . 



. . - . .- .. / , , .  , . . . . . : ,  
. , 

. . . -  , .  
. , 

, , . , 

. , . . ,  . -  , . . . I .  0.. 
a x :  , 

, '  . . . ,, 
. . . . .  . .  . I ,  

' d a r ~ n g  the day. and at. dusk and  .ax be r r o u b l e ~ q e . n e a ?  cheir l a r v a l  %ire%. 
. . -  ' - . . .-- , - 

. . 
. . .p.mi& &rack wp during t h e  day and tn the eveniig . !n . eastdm e.nraa . . .  , : 

, . cllr~.., i g s l ) ,  aid i n  th. evmi"g i n  ~otariol ( E ~ c * ~ I  md A W O Q ~ ,  1959; , , , 

. . . . 
. - . Stevard and McWade, 19611 and tbrmghoui i t o  rsnge in North America . 

. , tcarpenr:r and i a c a s r e . ~ l 9 5 5 ) .  kophstea mlkeri pas been c o l l g r e d  , , . . , 

:>k . ' 
r r m  biz& i n  Ontario (smnetr, 1960) bnd in.the-Tantr-r usishes'(Weyer ' 

. , .  , .  . ,  
- .  

md nennerr,. I ~ ~ ~ : , M P Y ~ I  st i974). 11 1% sppstOdrii 
. . . ,  . . 

. ., ayebie? insomeareaa pf New England ( R l l t a n  ,et dl., 1950; Jamback, . - " 
, . . . 

'.. , 1969b; .n i~nnie l ,  1975)." . . 
. .; bl&ouph An. w+ri has been taken 1 x 2  b i rds  i n  amme arass. . 

. t i .  
, . . i t  , i ~ . ~ ~ i . q j ,  r h i i f ; y . ~ L ~ & i i i c  i n  b e  Nnrranaz ~ i ~ ~ h ~ . .   he ' 

- , , ibiology of t h i s  spee ies , i "  marlrime'cannda i s  a i m i i a ~  L? tbe.biology or '. " 

.. , ' 
, t h i s  species in 'o lher  areas-of eastern Worth America. ,, ' 

. . 
, , .  . . 

~cu2.r rsstums. 

Inmarurea of c. rrstmie 'were found i n  teqorary ~001s i n  the 
. , .  , a - ' 

~ancremar Ilarshea. NO fyrth:r i n f o m t i ~ n  oi, tho biology of this species . . . ' ,  
i n  the Nova s = a t i a - ~ e u  sruns"ick border region is @am.. except that I . . 

0 ,, , . 
>layer aild Beoneti (1976) Bnd Yeye. st 01..,(1974) eo l l sc red  dpaclnens from 

, . 
duck ba i t ed  traps. me ~ a r y z :  OF C: mmans are.faund i n  a.uibe uai le ry  

, . '  
. . ,or habi ta t r  throughout i r i  ZMBL i n   NO;^ m d c e  (carpeater and 

, . -  . . 
L ~ c ~ ~ ~ ~ .  1955). rncluding obrar io ' (eeFl le~  ena ~ t ~ . ~ a .  195s; James - . . , 

- ,  
. . 

.rt 02.; 1969; ~ h d ,  .195au; stewad '  vcwade, 1961) and NP ~ o r k  . . ' 
. . , . 

(Jn4bsck, 19691). - ~ u l r s  are the dvervinlerlng s&ag. i n  Cbnneetieyt ' . 
, . 

t w a u i a ,  1959; \+a~:r; an< ,cs s~n ,  1974).' P d ~ e s  OF C. rest ima f ~ e d  on ... . , 
, . n w m l s ,  re)riles. >nfi i s r a p ,  and birds ;n Nnr York (Heans, 1968), , 

, '- 

Naaseehuserre oiavel. . s a ~ j \  an* donheqticut (wal l i s ,  1959). ~ h i ?  specie; ., . . ,  
. .  , ,  . , .  . ..., 

. . 8 i  . .; , . . . .  
. - 

. . 



. . , . :; : .. . , , . . , . .  
, . .. .. ,. , . ,. .. , . .  . - - -  . . 

i s  o h o n  fi m l l y  areas mf New.Eng1aP.d (Bstnea e t  at., .19S0; Belltun . . . . 
c m .  . ,F , . .  , . ,  . . : 

aL " I : . ,  191q ~ r n r n b ~ ~ c ,  IY69b), e~th:ugh ~ c O a n i e 1  (197S)'reporred tha t  4r ' . " 
. . 

, - , - 
. inie~j never Ates man. niin, species is h- t d  haibbr , " 

; .;s~i"i en&phel i f i r  &ayes, 1961; Hayes rt e l . ,  1960; 'N=Danis<; 1915). ' '  

. . . ~ ' , 
,Western equine e n c e p l ~ s l i n s  has also been i so la ted  frba C. rostums i n  

. , ,  * ,  
. . .  . , .  . -  , 

.. . M s n l r o b a  (Norris.  1946). . . < .' 

, w,i l .  O! tranmir6iqn bf . . .  , 
, . 

. , ' d i a c i s e s ,  l r  is not a large compmenr o~ the nosquito e-unig i n  ine  UZ 
, . .  

. . ~ a n t r a i a i  rherefore., may not be a seriaua potential vector. 
.> 

7. 

. , 
~ ~ r v a e  ware col lec ted  €?om freshwater m ~ r s h ~ p  end neyer and . 

Bennett. rlp76) .and Neyer s t  01. (19749 co l lec ted  specimens ,fm lurk b a i t .  . 

. . 
. . 

.NO r;rt!ir i q f o i w r i o n  on t h e  biology of thie.speciea i n  the ianrramar- 
-. . 

narshrn ia  available. Sulrz t s ~ t i t a i l s  occurs in  temporary and pamaoeni. 
. , 

' poo~Jnd birches and in  w&a s n ~  b ~ g s  rhrovghout ~ t s  in  or+ . ' 
, '  : - 

America (Carpenter and.LICanse, 1955), Canada.(bjar, 1921). Onfarlo 
' 

. . 
. (Berker &d Afumd. 1 9 b ;  James it oL.', 1969; Hclver. 1969; Steward and 

. . 
hle~ahe; ' l9bl).  Nrv llampshire (Lo~ry, 1929) end N y  Yark  amba back, 1969bl. ; . . . . 

, , - Y ~ ~ ~ I ~ ~ . ~ ~ ~  the aueru~ni&cng s tage  in eestern.canada ( w i n n ;  1931) and . , 
, eirevhcie' . iq North Puarrica (carGnter. and Lacsose, 19:s). remalea feed 

. . ., 
' 

on man, r e p t i l e s ,  b i rds ,  ,and anphibians ib Ontario (Stevard and HcWade. 
. . , .  . 

, - 1961; ?alver, 1969) and ~ e w . Y o r k  (Means, 1968; ~ a m b s r k ,  196%). bur ,.' ' 

,.' 
c ; ~ d - h l o a l e d ' a n i m ~ s  .re preferred i n  l i e w ~ o r k  (n'eena: i968; ~ . i m o b a ~ k ,  , .. '. 

1969<:), sb Jersei !Aedaoh, 1970; Crane, i970). and throughout rhp range . . , - .f ;i%i. In scrt!, hm.rica ( ~ ~ ~ ~ ~ r ~ . : ~ d  L ~ c ~ . ~ ~ ,  igss).: weat =hd , ' , 

l1udrLn (19)o) .i1130 r e p ~ ~ ~ e d  female8 df C. t~rtifme b i t i n g  man in ~ n t s r i o .  , I 

. .  . ,  , . . , 
, .  - 

- 0 )  . . 
. . . . 8 .  . ~ 

/ '  , 

. . .  . . . . .  1 
. . . . 

- - -  , . ., 
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' . , i lrhough Iwinn (19311) e a r i i e r  ieporied i t  r o ' i e  u n p o l t i n o  in eastern , , . . . . . . . ,  , , , 
Cnnada. In,tB Nova Se6lia-UCw Bru"svleklorder r e g i a d , . i a a r u i e s  of Lhi. - . . . .. . . spec'~es are s p p a r e n t ~ y . r i r t e i e t i d  ;o.permane?r marshes. ~ l c j e r ? l g ~ h )  . - ~ ., 

. . -. c ' o i l e c r ~ d  larvae i h  pe-nedt warn along tha 'shore of Front i h h e  ( ~ i g .  2, 
' . .. . 

' . . - . . J r "  . . .  . \ . . 
, - . , PI.  17-18). carpen~er ,  and ucasse (1955) ieporred that, i c  , . , , 

. . -co. 6 p i i q . s  are. found i n  L r h h e s ,  boge,,and pool. thtoughour much o f .  . . - 
. , ,  . I  . . , .  

I& rmte: m i o  has 6% ionf ined by %inn (193?.'1953i 
, , , , , . , .  .. cqnhda, P;shiancb st oq (19ja) i n  newtound~and, BECWI a id  Arirood i1959). 

, a ,  

... : _' ! , . . .  . 
. ;. ram;* =;it: (1969; Bod ~ c & e r d  and WcWade (1961) i o  +rip. Concurrent ' ' , 

. , . . 

, . . . Y o r k , ( ~ ~ r + n b d ~ k ,  i969bjI  ~ ~ f a t i o ~ ( ~ t e w a r d  k d  ~~wade . - i961) ;  i d  ~ & b : = b ~ ~  , . , , . . . . ,' , . . ,  
' . .. i (uauie, 1912): &ll tpn  et 01. .(s10). leildiled Lhal 'C~ . . 'NFs i t&s  li .,: , , ',, , . .. , . I . .  ' 6 1 ~ ~ 9 ~ 1 ~  unctimon h Nev.England. uaufr (1952) iodib.&d rtial feleies, , . .  . .. . .  - , . 

or chis spec ies  are the ovenriniering ;raW i n ' ~ e b r d d q .  .' ' , , , , , . . . . . . .  t 
Although f;rnalea o f  Ca; n o r s i t m a  .have bees'*epor~d.,to feed on . . 

, .  - ' i , .  

, . a  vaiIFty a t  a n i n n l j  i n  orher regions ?F ,eaaiern North &erica, they are .  : 
, . ., 

, . ' apparmfly enrely b m i r h o p u i i c ,  in, the Tanrraasr ~ a r a h e a . :  '&is apeeies'  , .. . , 

. .I 
. . .  

eoula'be inporrsinr io v i r a l  d i sease  rran&ieaion. , , : ' . . - . .  : , '  
14yrro,zio puflurbur,s . , . . .  . , .  , . 

. . , , . ,. . h , ~ ~ ~ ~ , i ~ j ~ r t u r b r r n s  ovewinrer ,  i n  the I.N.1 $fag= in.the Nova ', - : 
. . 

. . ' . .  
' scdtia-&u'~r~ns;ic~'bord~ regton (R, hill;, 1974-pere. o m . ) .  mis  . ;' 

. ... 
. . ' t h d  beem obsarved by Carpenter and laCasae. (1951) fhrolghoui dqrfh ' . ; . . 

, , .  
. . .  

, , . .  . 
, ' ,  

. , . ,  . .  .. 
' 3 .  . .. . . 

, > . . . .  , . .  . 
. , .  . .  . - ,  , , .  .. . 
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h e r f c # ,  war (1921) in Canada, Jmnbse l  (P69b)  i n  New lork, ~ t e w i r d  and . , . .~ 
~ d l ~ d e  (J9dl) in  dnrarlo;.no+ lovry.(l929)-:io N n r  Ham#shire. , 1 t  ?$ ' , 

. . . . .  , . . . 
, . , uo<voltine i n  &irime cmads, . as . i r  ip  i n  New York (Jambeck, 1969b). ' 

' 

. . .  '+ 
In the ~ ~ ~ t r a r n n ~  HarOllas, ' larval h a b i t a t s  were Eound,to'b< r:sfrisred t o  -, , . . , . 
mrshe*  o r ' l a ~ i i u i r b ' i & r g ~ n r  vegeiarion. . s imi la r  l a m a 1  h a b i t a t s  were 

. . .  . . 
, .: .. . ' f ? ~ d  i n . ~ r m c e  E 9 r d  3 s i a n d i w p m .  1953) and Ndw Har i jh i re  ( L ~ Z + . :  1929). .. 

. - . . ,  . I V ~ B D B ~ O  P ~ ~ d ~ l ~ B .  is mainly ~ r e p ~ a b ~ ~ ~ ~  i n  the maritime irwine.s,.(dbie , , 

. . . . .  . . 1,. . 
, , . , 11, .p. 5s) bur i*ill  a!sa f f rd  dor ing  the d:ay. It i a  the  most abwdant  ' , . . 

, , . . , s 

. ' L u ~ i c ; t ' i h  rhe  ti^^^ ~ l a < ~ h ~ ~  i iab le  b, p; 51)' and L C ~  is , . . 
3 , . . 

. . .  apperelirLy re la led  I 0  the i n c r e a s i n j  mount of a$ i t ib ln ' l a1va l  b a h i q <  . .  ; . . . . . . .  - .  . . 
,. . wh;~h h a P ' b e i  prbvided b y  the creation of vnrerfa,l marahee. mrpente. 

, . 
' . . and ~ a c s s s e  .(1955) ?ebprrad tnar ~ . . , & i i u @ ~ a  a i l 1  b l t s  duVsn: the day 

. j  . ,  .,. . . . . .  
b+l5 moat active ar 'nigh= throughobi its N o r a  *meric&tange. . This has . ,' 

, , a  . . . .  . - 

. . .  
, . . . . . 

- . , . 
reporoei Y. ya~tu+&s to be a severe b i t e r &  indieaced ihar  i t  & ' f l y  ' ' .  

' 

. . .  . . . . ,  

, ' . smvcral hilomercra. from lt? l a rvn l 'hab i td t :  h>ing the  preaeot study, 
~ . ,  . . - .  

bl."died fernales ~"i~-f;i~~ from .an and dd-dtie i n  ducks . . . . . .  
, ,  . ,,I. p ~ V * g n d m , ~  and. since ~ l o & d ' f e m a l e ~ ~ X ~ ~ n Y y  c o l l e c Y d  ..: ". 

in  d d f r i  bamr,, i t  i o  rugge=ted t h a t  they also feedion car r le .  ~emnlea  ~-. 
. . . , -  . 

teed on b i r d s , ' m ~ m m a l r ,  rep t i les ,  and aqhibisns in,i(eo York &ans, 1968) ' 
' '' 

. . 
' ' 

;I<L~. ,layes (1962) reporred chat they,fegd on b i rd& m a l e ,  and i s p i l e s  , 
. - . . , . .  

, . 
titar they ire a t c m ~ t e d  TO aophib*ans i p  ~aasachuse t ia ,  uenneft (1960). ' . 

r . ieporyea that N. parturlio!a led on bi rda  in ontnrio'xnli Oarpenrer'ddd . , . ', . . . . .  , . . . 
. . . .  . / I  - . . , .  

, . , L 
. . 

. , . . 



. , . . .  . .  . . 
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> ;. 
, <. , . , '1 . .- . . 

. . ,  . . , . , . . , , , I  \ '- ,- . - . . ' .  . .  , . - . .  . 
. . . .  . . .  , . ,  L, . i ;. ' . .  

. - ' .  . .  - . , - , . , .. , . . g , , .iG, .-,, , ! 
, . . . .  - - . . . < -  , - 

? .  ; . .  , 
- ' , . i  . - 

, .  . , , . C , _  , 
, . . .  . .  , . , : . .  ,-, . . .I 

, , . , .  . . . taeesa;.cig<5;ir, -indie<ed tha t  i t  IS m ? ~ i o p l ; i i i c ~ ~ ~ ; a u g h h h t  of'&; , : .. . -' . . , .  . .  
, - 

. , s p t t h  merinml ;In&;..bme. (196i). ::ia<in &rsrio M 'bs&drbAj; . . . . . . ,. ' .  . . . .  . , . .. . . . . .  
- h.d fed '& a ua~;et>of:~i~lr.:includ~~ csttle, ,digs, heen Girds ,  , .. ,- -, 

, . . , . . . . , . . ,, . . < .  . . , 

.' horseb, pi==', ihdenti;..rhbbits, riceudns' and:tkar, 15% of . h l l  . . .  . , 
. ' ' ,',iecio&dr^,i prturlhns eania in ld  maie ~ h 6 r i ' ~ e  kind of ,b laod:  -'odune . 

. , .  . , ,  . . : . , . . . . .. . . . . 
. . 11962) r e p i i t r d  +at.a cen;iderableinvmer 06 n:pr&ane';~t;xacied , 

. , . ,  . . , . .  . :.. 
to rnm&la 76' bal ied  ~ r a b s ; d i d  nb t  aerually fie;, whereas .&e.gdaE -. ,, ' . . ,. -.. . . ,. , . 

. - .. OP specinep? pt'trsc;ed.io e h + i ~ L a a n a  iur& oi$in& blood f;o. . .. 
. -  . , . , - , .. . . .  . .  , 

- .  - these blrds. '*baur.Ao~ a l  kh e p e c i i n a . h t r r 8 c r e d  ro.bi,rds'hah pr&ieuily . ' .  ' ..I . . 
' ob ta ined  i t  l e i a t  r ) ~ < t i = l  blood rneii f r m ' . m l s .  wler ,sod BenoLir ..: , , ' . . , , I . .  . .  . 

, - ' . . ,,..- 

. . 
. 11976) s"d n;yeret al: (197b) &pbria) ';hri rp&e m.be r h i  most . . ! .- . . .  .. 

.. . abyndanr mdsquiro ~ ~ l l ~ ~ t ~ d , i ~  duck,hait2d :y raps . in ' t i i -~mfraabr  ~ ~ ~ ~ h ~ i :  ' :, . '. 
. . 

.- .. Mqemi iu  . pbtu&ons:<b known-t0 haibor eastern &&phaliele.virue- . ' '- . ' . .  . Y . . 
' , :. IH.~~; ,  1961; narirt e t  ai:, 1 9 4 ~ :  ~cuanie~;;'i9.isj~).. ' . - .. . . - -  

' .. . I . .  

.. . . 
. . - obaervatiops OR' rhe biology of th i s . spec ies  agree &rh. those . -, . . . . 
mads by other ~ o ~ r e r r  16 eastem ~ ; r t h . l o . ~ ~ c a .  it. is a widespread- . 

. ., . . . . . . 
- .  . ..86ecies bur i s , a h n r e n ~ ~ y  only-a p e s r ' i a ,  cerrec" aread, probably h e r e .  , . . I 

, ; . 
:. ihere.are, abundant and ruit;ble b r v a l  bsbifpts,. Since t h i s  spec ies  is .- ' , .' . 

. . ... 2 '  

' , the annoying -qui.to.of ms-~s, pdr t ieu ia i iy  m. in . .. - . . . , . . .  , . .  
. . ,rhe,rdntramr ~ a m h e s  and, beeduse i t  has been incr ib in i tad  aaaa veetor . .  , ,  - . ~  . .  . 

- ' of e a s t e m  encephal i t i s ,  i t  o f fe r6  rreedou.  ' p r e n n a l  for the. . . " .  . .  . . . 
, ' . ~ i ~ n h i ~ s i u ~  O F  vi rn1 ,d isea ies  i n  L i e  area of maritime Cane&. . . . . . , 

I _ - .  oyom;i. snithii . , . . . . . . .  , 
. . ~ i r r l e  i s  kmqw. of .she bioiogg of t h i s  mosquito in:the Tmlrmar: . ' 

, . 
' naza?es. ~ m k r u r e s  -re round only i n  me pifehers.of the p i t e h e r ! p ~ e b ~  . . ' . . - .  

, isonocpnio pu*.9xma,. Larvae an overwintering - -. 
. : . .  : .. . , . .  . 

; . . . . 

- .  ; *'. ; : . , *  ,. 

, \ '  . .  . 
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' ! @ , i n ~ i n ' i i r h i i  i s  n"1r i ;b l t i ne ' an  "snpshire (lo-&, 1929) end 

;i,rer$ i n  .the lalvlll s t a g e  in New uanpsbiA ( L ~ & ,  i 9 2 9 ) ,  ~ o t s r i o  ( s ~ l t h  . . . 
. . ., 

3.d 8iu?r, 1971; $t.Yacd and MneWed 1961) ubrador (Haufe, 1952), and : ,. . ' ... . - . : * -: p r o b ~ ~ ~ ' ~ r o u g ~ u ~  i-;8 range i n  north 4meriea (carpenter and hcaase, ,- ; 
. A , :  . . 

. - '1955). - ~ m n a r u r e s  ree bLen ioind,.o?~y im, the ptrcher p l a n t  (sanncenio . ' 
. . . . . .  , 

, .' . . Y U / P L ~ O ~  b:?uEhpu~.ite North ~ e r i c a n  rsnse (Csipnfer m d  ldldCnase,' . , 
1955) "incl;db.g tanid? (Dydr, 1921). hitarla l s i i r h  and Brusr,. 1971:. . , . ' 

.. ,, . ~. 

steward @lade;: 1961) ;Ne>fiundInbd ~ i ~ k & ~ n e e  e t , h l . ;  Did), . ..- ' . 
%ssschweti~: (~u"Q+r i d  8rsd?ha<,.~9~) ' .  Nk, ~ ~ ~ b h i ~ ~  (burr. 1929)., . . . , 'i , . . , ,  ..,-+,*, . -  - , ., 

. c o ~ n i c + ~ u t  (wallis and ~ $ v ? q g - ~ o a d u ,  L967) ;, ~ e v  Jersey (coyoe w d .  : . .  ' .' 
. . 

~ e g n a n n ~ ' l 9 7 0 ) ;  and N& ~ o r k  $BumqfiL974; ~ a m n b ~ ~ ,  L969b; Blmes e t ' o ~ . ,  , , . . ,' . , .. , . . .. ... 1450). r m a i c a  'are . m r o g e n m w i n . ~ t i r i ~  (smfrh'end swot; ?9?1)<6 , . ;; ..- 
I .% ( - .. . 

\ -mnoecricat cusirt;.ind F r e s a s - s . . s u ~ )  +aar{nol ~ n m n  to feed , ' 

. . on .e t h r o p g h ~ ~ t  iOrdL ~ l ~ ~ i ~ ~  (cesedt.. a n d , ~ a ~ e a s e ,  ? ~ s i ) ' i n : ~ u d l ~ ~  -. . . : 

. .  . . . , . - .  ., ., 

. . , Canada (war; 1921),  rnrario (~tersar~'a&&W'ade~ l 9 6 j ,  Nex York ,. . . 
, . . . 

. .  . . ' *  
. ( ~ a r n ~ b a ~ x ,  1969b). N ~ W  Himp,psh!r.'.(ldury; i m ) ,  Conneericvt ( w a l l i s  ~ n d  

. . 
" ~ ~ e ~ ~ n ~ - ~ 0 a d ~ . . . 1 9 6 1 )  an:  sine [&anial;  1975),  . . . . . . 

,. . . . . 0. Lhe Wa+is:Sf a v l i l a b l a  avi'dinee, t h i s . ape r i s a  p&bshly n&er . 
- . f e e d s  bn blood: ' adu l t s  were mar encoonrered i n  nature In marlrime Canada., - .. I 

. . $  . , . , 
. . 

. . .  
, . . . SIMULIIDM . . ,  . . . 

, , 
. ., . - . . Proeiwlium inirtum . . . . . . . . - .  

, - 
. . P ~ ~ a i , , L Z i m  rnn4rtm.i~ u n i v i l r i n e  and overvinted i n  the hrmL i 

. . -  
stage in mariri&e'&oada, a s ' ~ ?  deed i n  oorario (oavies et .);, 1962; ., . , 

. i . .  
- ,'. 

. h v i e s  i n d ,  syn., i g m :  NSW (ark (~~mbaclr, 1969b).  and ~ s r t b v n d ~ a n d  .'. 

. . 0 " 

f - .. (L.ZLO"B, 197b;~lew?x' ,aod Bennett,  1971).  lmdturer have been c o l l e c t e d  , , , . 
itum c d  =ire& i n '  ibe,40va Scoris-New Bmnsvick b o r d d r e g l i ,  bu r  rhia: . ' 

'4 ,. 
. .  . '.. :': . . 

. . . . : : \ ; .  . \ ' 
% .  - .  

. . 
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' ' S P ~ C I ~ I  probably D ~ ~ Y Z K  i n  a l l  aimullid sfreear in $hie area. Pereraon, 
.. . . d 

. . . . .  
(1910) .reported immtures.froo a vide uariery of steam. r h y g h & r  

caned.. mia has bee"' ~ m f i r ~ a  by navies iPe (1958) in antar io  , . . . . *..  . 
' . ;and Uwlr  and BbInneit (197.3) i h  I(eufimdland. PMskl- nditm 18,  ,,. 

. . 
- usually found i n  a m s i ~ e r ,  slower etreams than closely r s~ered '~ .  paem ' .  . . . - 

* .  . . 
, . : across Canada (~ete;son, 1970): Onfa'riio <40auiestt a2.=62).dd . 
, . , , . . ' connectiout'(~tone. 1966): ~ e m a ~ e s  feed  on - i n  the. ~8riri.e .lr&lneea . 

and nay be  e beer aurihe June i n  wooded areas.' Stone.(1964) rapofre< ' . 
~ ... . . . . ' .  , '  . 

char fwa ' l~ i ; faed  on man and hoiaes I n  Woneeticul.  - ~ m l e b ' a r e . l a r g ~ l y ' .  . . -. . 
. -  or ent i re ly  anautagenoua and-seek a blood u i ~  f r d  IMR and nerhaps other 

, . '  .,, . animal. soin +rev emor.ice 16 antado. (L. oayiea. 1961; odviea ' r t  42.; , 
' 

. . 
1962). Leuis a i d  sennert!(i973) iodlcAed r h a r P .  nrizm'mi hbb autogeGue -, . . . . 
in ae"f~""~1and.; : . .. . ' .  . ,. . . . , . .  . . 

L i t t l e  :is b o r n  of th%biobgy. of t h i s  species i n  Gr i tme Canada, , . . . . , . . .  
Y .  . .bu t  observations made iq t h i s  s r w  agree with these mn& i n  a i h ~ y r e ~ ? ~ n s  

' . . ' 6 .*rdro North b&riei. '  . . . .. _ ' I  . . .  . .  . - .. 
. . > ,  . . , .. - niphis huteta , , -. . . . . ,  

- ' . Olepkih"mta,to i s  vnivogtine and probably mewints ra . in  +he 

' l a rva l  .tagi-m.oadtin. ca"ada: s t  'is a lso  uonoirioe rmd o"'ewincera 
, "  . 

. . 
' . >  

. . ' . .  " in  . the ' l a rva l  $raga i n  Onra;i6 . .  (Daviee, . 195~h;fevfalmdlsnd i l rewa,  1974;. 

. . .  , . 
C .  - - Lcuis and,Urnneef, 1973. 1976b). and UEI Y~zk.(Slone and JaanbaC*, 1;9 . . 

n.e&iimutatm i a  a lso  u n i w l r i n t  ~n webee (Noife'rnd ~ t s r s o n ,  1959) . . ; . . 
. . . . . . . " f" ' . and con&ticut (srobe, l964). a d  Jamback (19696) a l so  ieporfed i t  L 

. . he univolttnr In New ~oik. Lgrvae a lswouewidte i . in  I e h e c  (Hackat, 1 ::. . . , . . - . . .'. . 
. \ " ,  , 

1969). . In the Taneramar Karahes, l a rvae  uaie@em fm.om m e  pmanenl* 
, . .  . .  . . . - 4 

,, 1 :;., , 
styern.  but .6~  i s  6 o u g h l  that. they occur inmost of the atre- i n  qns-.. .' 

'0.' . J . .  
, , ' ' area. immardrer;hs& @".rim variety or ~s,pa:a~ and permanent := , . . : . . 

... . 
. . , '  . . .  . C '  , . . .  I . .  

, . .  . . .  . ,,.. 
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! .: , 
, . . , "  ::. . t  , .  - . , . . . . . .  . 3 . . . . . .  ' r . ' .  - 

. ' "  b 
. ,  , . . U 9  ;- , 

. . .  
, .:. . ';; ; '. - . . .  ' ' . . . . . .  
. , . , 

. . 1. @ .-, scrcnnr i n  easfrrh cinaja mmn, i s ~ e ; ;  quebee'{i61fn a i d   PA^^^^^, : . . 
..I-.., . . . . p ; n59? .  . k w f ? " n a ~ h  , . .  (,is +t., i 9 7 , .  b,, ~LI ,  (st&e, ' . a 

196'1; anh.wew vory j s i~ne 'adp-~amba; l ; .  1955). - t i a r t i o g  edu;ts have . . . . . .  .. , 
i ,: . ' : much,2foted'nu;rie"f and.eg;s vhieh'are'wdrrrii~dy ... ha l f  batura i n  ' , . - 

...I ( . . . . , . - ,  
7 ~ 

-, '.. . . mtari0.(oa~ie~'~od~~~ter~a~,.i9!Q;'m~i~ . . . . .  .~ e t  at.,, .i96z);anp . they . : . : ~, ., 1 '  ,, ..... be& taken ~ + i n g ' o n  & nn.&ri.tine ~anada, rhey'are n r e l y  . .  j 
., , , . . . 
.: . . ' . .>- {& man in .hra&o (D~vi~~:>950) . . and .~="  York (Jsmnbaek, 1969b; Stbne h d  ? ' ' 

. t . ~ a m i b a e k . 1 9 ~ ) .  ~ u l r ;  were 'raken feed io i  on d+if (Dnvies .nd'qeregsoq, 
' . ., 

. . .  . . . . . . . 
. 1956)"&d. hociea (&vies a t  el . ,  i9hi) io '%rsno , . snh  w hbmes and ' ' ' 

. . .  - 
, , h r r l e  i n  cinneerle;t (sfdoe. 1 9 6 ~ ) .  Pieka":qce'el ol: .(1970) co l lae tad  ' , 

. .  , . . . ' ~ .  - , ,  
aing1q f ~ l i  fro. due* b a i t  in Nevfoundlimd. . ', . . a  .. . ,. . . . . . .  . . ma dhow of dl%s werie. in tlie T4Rt.-r .~rsh~.  is ?.( . . .  

- m .. . . 
t h e  lit*catyre *:om other  areas of eaa&o + r r d d c z . '  ' , 

. " . '. 
, . . . ,  

. . e  

. . . . . . . . , sinu1iuni e m u n  . - . . _ .  . ,  
' .: ' *  . . . . .  . - . . 

. , , ,sinnrtiun auwm is bivz l t lne  i o  the Nova ~ e o t i a - ~ &  Brunsxick . . ,' 
, : 

1'. border regi&, as i f  is i n  New.York, (stode and Jamhack, 1 9 5 9 ,  conneehear ' 

. , 
, :' , .'(scone, 1964), qukhee (Wolfe & ~ . ~ e r e r a o o ;  19591, N e u f o u ~ d l h d ' ( L i i s ' a n d  ' 

,' . . 

. . 

. . 

Ne#Eoundls,nd 14wi. . id Bennetc,'1~13):eascem Caneda,(Twion,: i936m), , . ." : .. , 
I ,Cohneericur (stone, 1964), and'Nw York (Srooe.,md Jaonbsck;1955). 

. , .  
. .  , ,  

. , 
.k . 

, . 
, ~ . . .  . . , . . ,  

. . .  . . .  1 . .- ' <  

' . 
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, . . - ' ,  . . . .  . . . . . . . . .  
. . . ,  . 
; , impou"ana warera. 'similar observations !lave been reparted by Daviea e t  =I.; . .  - . . . ,. 

i1962i in  m c s r i o ,  Peterson md q d l i e  (1958) and wolfe aid ~efirs.qn (1959) . * . . 
in quebcs, Hocking ,and Richdrds (13521 i n  lapkador, U v i s  a o d ' ~ s n n l f t  . . ' ! ' : 

,, . . . 
. " (19131 in Newfaundland, Scone (1966) i o . C a n ~ t i = u ; , '  &d ;kbaek.(;d9b), 4, : . .  . . . . . . . .  

md scone and ~amnback p1955) in N= xort ~ d u l t s , h a v e  bsen.tak* f l y i n g  ,' d 
aboj r  mq feeding aa loen in chi Tanrxamr ~ i ~ ~ ~ h e s .  Females of 8.. - ' . 

- ,  ' 
feed. on ,mm,  dee t ,  'mnd'hors.s i n  mmiio (neuies st oZ.,-1962) & pll as '. . L .  . .  
bird. (omvies and ~ e r e ~ o n ;  1956;.' l amback  (1969bj riported that feoalt .. -, 

.. are mmloslophilic 1" Neu Y o I a n d  rarely a r reck  rmn. SimZiwn Uemm . 
% .  . 

. , , , +eds on horses, e a c t l e ,  deer; ,and bird: i n  cooneer iq t  (stnnc. 1964)', 
\." . .; 

. . - .  . .  \ 
. . .  l ives tock  i n . 9 - b ~ ~  ( ~ o v n a a o d  ~ o r r i s o d ,  i957) and l ives tock  and o f c s s ? ~ n s l l ~  , . . . . . .  . . .  . .  
L > "an -throu6h6ut its ranse i n  Csnada (sh&ell,  1957). ' . 2 .  . , . . . . _ ' .  

. . . . . .  . , simu2i& & c o m . i a ,  rc la r ive iy  abundancin  stn& d, LC T&-.. ' ' ,  . . .  . . .  . . .  . . ' . gar warshe., auk .duizi +:; isrely .nCounierea flyin; about man, I; would. . 
- 

. . .  
, . . 1 . .  

. .7 . . . . 
. I  - 

api;ar.trom'the 1 i L r a r u r e  rhs i  ~ i v e s t o e k  are the breferred.so(lrces of  , ', ,. :, 
. . f . '  ~, 

b 1 0 6 c f ~ ~ , c h i s  i n  m < ~ h  bj eastem ~ ~ r p  b e r i r i ,  and 'chis i s  pro- . . ., . . 
, . & . .  . . , . baVly Erue, in m r i J i m e  Ceneda Bs tletl. , . 

. . ,  . ! . . . . .  
.I . , ,. I 1  ; 

, . .  : . , / : .  .' . I , . . ,  
. ,  . . 

i i SumZim lotipe~ . 
\ .  , .>. , . . _ . .  

, .  i ' : , , . ,. " ,  siiuiim totipee is ( teo l r ine  i b  m r i t i n b  &nada and overuinrers, ; 
, . . . .  . . , . . . .  , :  8 

: ,  ' ' . ' . i n  the egg elage. 1f is edpsren~ly  vo ivpl r ine  i n  eonnesficvr (Stme: 1964) , . . . . . . .  . . . .  . . . . .  s ,  

- ' dndkPW rork < S L w i  and Jamback, 1955). but 1t i s  b lvol f ine  i o  d b e e  ~ 

. . . . . . . , . . ( ~ ~ r e r r o ~  a?d n a l f e ,  1958; w d f e  and ~ererson: 1959) and ~evfdvnhisnd  '. . 
, . I ,  I . . 

. . .  ( u w i ;  a " d ~ e n n e t t .  1973, 197Q). Wolfe and Pe-" (1959) reported the . . . .  . . .  
. . .  ~s~ . . . ' . r  s.' t t i p s . o v . w i n i e ~ i n a  i a  quebse, b u t  the egB has been.shou;, . . 

to b e  t~,. iveii;inrering era& i n  hrari: i o a j i e ~  a t  at . ,  1962). . * . 
. . . * 

' ~ ' ~ ~ ~ ~ ~ ~ i l ~ ~ t : ( ~ r b ~ ~ ' 1 9 6 4 ) ; ' ~ & " ~ ~ r ~  (Sfone and ~ ~ r n ~ b ~ ~ \ . ' l 9 5 5 ) < ~ n d '  : . . - , . . . . . . . .  . . 
. . . .  . . 

, , 
. " 

. . . . . . ,  
. , I 

o .  . . . . .  \ .  ; - .  
. . . . . .  . . . . . .  
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. .. 142 ,, . 
I '  ' I -  . 8 .  : .  
, . ,. . -. . . . . , . 

, . 
. I  ' . Nwf~undlrdd (Levis and lenlef<;1973: 197463. .I" the Nova Seafia- . '. 

, ,. 

. . . -  , sew nrunswiek border area.-inmaeurea of S. tatiks ueie cbl lecfed  id emall ' ' ,' 
, . , .  - ,  

'- reqarary  snd penohnedr .~t~;~rn. .  mis agrees with observations by ~ a v i e a  . . 
. . . , 

, . et-01. (1962! t.' L r a r i o ,  Hocking and Bichards (1951) li, hbyadi r .  wolfe " ) 

and ~ ~ t ~ r r :  (1939) i n  quebec, ~ e q i s  and Bennett (1974b) .in N ~ W E O U ~ ~ I ~ ~ G ;  . ... ' 
bin. (1936ol i n  (as& Cauda ,  Stone (1964) i n  Cm~esrisut ,  and Stone 

. 
. . .  

. and ;&bec l r . (~g~~)  in N ~ W  ~ o r i .  .,NO s d l ~ t s  have been r b s  nea; in '. 
- , ' . 

the ~airrdms; Harsher, vhefe it i s  thought to. be orn i rhophi i ic .  ,OoMee ' . , 
' _ , t  

. ' .  . , b t  (1962) rap.rted *hat a~thbugh.s .  iatipes veva~ly .fieas birds in. . . ' 
. , . ,  . . 

&.t.raiio i r  w i l l  attack e v e r a t  mabma~s, including man. ~ i c k o v i n c e  a t  oz. , .', 
. . 

(la70P callee'fed'S. lntipes frm b i d s  in'~&foundland. Wolf= end P,eLIraon ' 
. - ' 

: (1959)- reported tha t  i t .nade  no atrq .pt  t o  fegd on man i n  qirebee. Ofbar 
. . . , 

.: a , . workers inc~udtng  rnderson (1'9561. Bennett (1960)' sen"efr and ~ * l t i i ~  (1960), . ;. 
. . 

, . I I. , , Mvies  b.d ~eleCson.(19561. ~&ik: Bt 02. (1962). P a l l i s  ,and iannalt (1958, " . 
. . . . .  . . .  , 

1962) i n  dnterio. and Jmnback.(l969b) i n  New York, hbv< tndicared that 
. . 

S. iotipes f e d =  on b i rds  'and &monstrsred i t s  vector pdee t i r i?~ .  :, 
. , 

. . 
, . 

. . ,.  , '  . . , 
1 ' . , .NiWough:chis species w i l l  a t tack  a w ' l s ,  i i . i a ' i s s e n t i a l l y  

. - 

. 3 .  . , . . 
orn i tbaphi l ic .  .Ire "ecrar, potenr ie l  i s  w e l l  d6cumenred in; rhe' l l r e r a r u r e  , , - :,' . 

. l i  
and i t  m y  he  sham co be a vector of avian hsemarozm i n  'the ~antramar' 1 . . 

, . . ,  ' i a r she l . . .  . . ', 
' . ,  .' . . ., . 

. , . . . . . , ) I , ~  . .  , "  . . .  .~ ,: . , 
, . " ~Si,"i,li,'v'~NL.srobunm , . . . .  

. , SbuZizn  tuucrasm 16 a u l l i v 0 1 C i ~ ~  i n  '-ririme and 
, , . : 

, .' ' p r o a s ~ l r s a p r w i n t e i s  ~n tiie pgg stage. ~renue (1974) and.~ew& and Bennerl : 
. .  . , 

(1973, 1914b) reported i a r  i r  ,ie bi"o1tine in  Newfoundland. Jamback . . 
' I  , ,  ' . ' . .  . . "  . 

. a t  02. (1971) indicated Ih rP  i t ' i s ' ~ u l t i ~ o l c ! o ~  throughout i t s  range i n  , . " . . 
, , 

North Roierira. This ~ ? r  heen eonf>rmed in  Ikltakio (Davies st 02.;  1962). . . . . .  , .  , . , .  
. . . 1 .  ' . . . - .. I " . . ,  . .  . : L . , , , , - 

. .. , .  , . . 
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N ~ W  Yark ?stane and Jambeck, 1955). c y n e e r i e v r  (scone, 1961). and 
I 

. . .  . . 
Quebec ( k ~ f e  and Peterson,, 1959). eggs are ths  overwintering s tage  i" 

. .  , 
~ w f o u n d i a n a  (LOWIS d d  Bennett, 1973, 1974b). Ontario (navies st  a l . ,  ' 

, . 
' 

1962). con;ecricur (stone, 1964). ~ n d  NW York ' (~awback .  1952; scone and 

. ' . Jamnbaek. 1955).' 1-a;er have p e n  c o l l e e t e d ~ f r o m  a var ie ty  of streams 

in the Nova Scotia-New Brvnsviek border re8i.n ind i n  m r a r i o  (Davies . . 
- 

.' 
. . s t  02. .  1962); Labrador (Hockin8 and Richerds.~1352,), Newfododlmd (Lwis  . , . , . 

and ~enneri, 1973; 197bb)  aod ~ o ~ e e r i c u t  (S'tqne, 1964). ~-,iea are not 
e .  

ueu~ily~uery abUndanr i n  r k  rnrr-t ~ n r s h e s ,  b u t  have been taken f l y i n g  ' ,,, .. . . , . above men end feeding on nsn. &2&m tubemam i a  p r i l u r r i ~ y ' m e ~ l ~ ~ h i ~ \ ~ e ,  

. feeding on'man i n  Labrador (Rac%ing-and dichardr, 1952). QuebeC (!+I& . 
8 . ,  

. . . Pelersoo, 1959). Newfoundland 6Laie.and Bennett, 1973), New Pork ( ~ e m b s e k ,  ' 

1969b;'stane and Jamback, 1955Yand.Connectieur (sib&, 1964), add on . . . . . . .  
. l ives rock  in  Quebec (mme and Marrieon, 1957). " , , . 

- - : Obrervatianr on the b io lokl  oE t h i s  spec ies  in thi +antramr , . . . .  . . . 
b r r h e s  generally, agree w i t h  those made by orher workers i n  u s f e r n  H&th 

. . 
.+rica. IL-appears t o  be m u l t i w l t i n e  ihroughaul North dderiaa bur it . , . . 
i a ' b ~ v o l f i n e  i n  Nevfounoland. . . 

S-2iwn vaaustm and Sinnrl4m v#mc~n&m ' - , 
. . 

- . . 
-The 3. uenustu&mrecun&m com~Ie. is m u l t i w l t i n e  tn k r i r i ? i  . , 

. , 
. a , u d a  and pverwint~r. I" fhp  egg s tage .  These obsb"erio"= ire in' 

' apreemnr .u i rh  those of Oavies s t  at. (1962) i o  Ontario, Ezenve '(1974) _- . . 
and Lewis sod ~ L n n e t t  (1973, 19746) Newfoundland, ~ a h b a e k  (1969b) in  ' , , 

, . . NCY YOzk, and Jamback at 'o2 .  (1971) throughout North America. D a v i ~ s  

. (1950) e l so  reported these speclea, lo 'be  ~ l r i w l r L ? e  fn oarar ia ,  as dld 
- . .  

Peletsun and Uolfc (1958) and Wolfe and Peterson (1959) 0 Quebec, Wloo 

- *. , . 
- (19lilh) in' eaarern cansda, end skooe and ~aiaanbsek (1955) i n  NEV ~ o r k .  . . 

. . 
- , ,  



m i s . ~ ~ = e i = s  2 0 . i ; ~ ~  hes been fowd ih {tmms ~ t t e h  suppor~ r i . u ~ i ~ d  ' . 

. ' popvlarlons i n  the nova ~ c o r i a i l w  &r~nsuiek border region. ImmarvrC , 

. . , # 

of s. vmuaim-uemcuruium habe been fvund i n  s $=defy of am611 and t r s e  
, ' ~. 

temporary and permnenc streams,throughout i t 8  range, including ontar io  
, - 

, . (Davies et ol., 1962). Labrador l!Iaekiqpe@ Richerd., 1952). >*bee 

. . 
' - ; (Perenon  and watfe, 1958; w o ~ t e  and ~ c t i r s o n ~ : ~ 5 9 > .  uevfound~vld ( ~ a i s  . , : 

. . 
and UennrLt,. 1973, 1974b). essrers Canada ( W h o ,  1936b), end M n e c r i c u t  

i s tane ,  i s s r ) .  m , t h e  mntrsmar p m h e a ,  fe .a les  pf t h i s  r n p i o  m y  be . , 
. . , . 3: ar?ushour he svnner f ly in8  .boar and ieiiag on nan. 

- 

I .  $:6. uenm'twverecun& c8mpler aceaunti f a r a h o u r  691 .f t b a i a u a i i &  . , 

a t t rac ted  to  man i n  the F r i c i m  Prwlnee~, end they a m  mjor peeta of , , . . 
nan and liverrock throughoet mnch of their ring.. in c+nrda (shewell. 

, , ,  ' , . . . 
1957). k t a i l o  iDavies et 0 2 . .  1962 ; =*key, 1960), Qvebrc (&,he and 

. . 
.Morrison, 1957; peterson and WOI~., 1958; wolfs and ~eee;sm. 1959j. 

. . 
'Newfoundland (Levis and Bennett, 1973, P i e h v a o c e e t  at. ,  ,1970). ess'rsm . . .  

. - - :$ansda ,(Winn, 1 9 3 0 ) .  coo>eelieut ,(stand, 19b4);and we; b r k  (~aonbe~+, 

!96&i SLaoe snd,jannbac!$, 1955). h v l r s  have Blso barn taken from birdq 
' 

in  mrarlo toavies aod Peterson, 1956). pverec ( ~ & e r a m  and .wo~fe ,  1358). . ' 

- :?. - . 
. . - .  Nevfavnaland (Pi.Lav~a?se st at., 19701, and Conaeerieyr (srone, 1964).. 

. , '  . .  observations of t h i s  species complex in  the ~antra&r hamha 

.' apree.sirh those mde in o ther  regions in  eastern ~oic i .bnedca;  me to 

. .. 
the ranonomlc problems involved with 8. wrmahm'and S. vsreeu&, . .. . . - 
these speciee may be behaviora l~y  qvi rc  diiferenf and much of rhe l i t e r - .  

. . 
. ' nture to  date may cmtaio mislesding infomat ian  m the biology of these . 

.. - . - 
'. apeeies. ... , . , 

. , . .  . .  . . . . 
, . , . .. . 

. . - .  . . . ,. 

. . . , . .  . . , 

., ' 

. . . . . . .  . , 
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. , -  . SimYtim viDtotww . .  . 

, . *  
Simlim uittvtun i s  nu l f ivo l f ine . in  d e  Nova Peotia-New Brunsuick 

b r a e x  area, and probd6ly ovrru in l=ra ' io  the egg arage. It  i s  s l so  . 

. . aule ivo l r ioe  in  on-tarlo (chur te r ,  1910;,oavies, 1950; navies e t  G I . ,  . . 
. . 19621, qnabei (Peterson and Wolfe. 1958; Wolf( and Peterson, 19591, ' 

Nevfoundland.(Bsenva, 1914; Lewis Bnd Bennett,.1973). eastern Canada . . 
. . (Rlinn, 193611, Cannecricvr (Stone. 19641, and New York (Ston; m d  

. , 

. .. Jamnbaek, L955). Overwintering may occur i n  <he Idtual alege i n  m t a r i o  , ' 
. . . .  ' 

(Chutter. 1910; navies st a%., 1962), eastern Canad. (%wino, 19366), urd 
. ,  . 
; . New York (scone and ~ i n n h ~ c k ,  19551, o r  i n  the egg s t a g e  na i n  quokc. 

iwolre and Petersen, 1959): ~ e v i o u n d l s n h ( ~ o v i a  and Bennett, l k l l ,  and . . . .  
' Donnecrieuc.(Slone, 1964). Iwiafuiea of t h i s  species haw.been found in  . ' . . 

a ".riaty'.r teblporsry a " ~ ~ ~ r & " ; ~ t  afrea.a,in the Turriaar Hsrahds, . . 
. \. 

confirming obaervaiims by,Dsviea st 02 .  (1962) in w t a r i o ,  ~ e f i r s o n  aod 

. . .  u o l f i  (1958) in'auebee, Levis and. Beonerr (1913) i n  Nwfolindland, and , 

6 i n n , ( l 9 3 ~ 1  in eastern canade. fmaas af 8. vittatm have been taken 

feeding on msn i n  !he Ikr i t ime  Pmvinces:bul it i s  rhmght.rb he .ore 
. .  , . . . 

-. . : . of a'pcnr 01 cattle. m i s  speFies espirenrly var iea  in i t s  f ied ing  , 

. . . . habica rhroughoul i t s  range, but nun, horses, and,&&tie ammals are . 
. > .  - . . 

. . " the preferred sources OF blood throughdue mnansda (Shewell, 1951). Ontario - . ' 
' 

(Davies e t  02.. 1962; Peskey, 19601, Puebec (Ooune and Morrison, 1957). . . . .  
~ab;adbr (llacking and Richards, 1952), ~eufoundlend  (Leris a d  Bennicf, . . .  . . .  
1973; ~icka&nee et  o i . ,  19101, east& Canada (%inn., 19381,  Nor York . > 
(Jamback, 1969b; Stone and'l=mnbick, 1955). and-.Cmoeericur (Stme, 1964). . ' 

- 

Although :hi. 5pecie. is widelf olamnalob i l i c  througti~ut eastern 
. -  . t . .  

North h e r i c a ,  + .. rhvugh$ t h a t  cart16 are the chief acwree.of blood 

f i r , ' c l> is  species i. klie Yova s e o d s i r e u  Brmmick  border mgion.. 
" 

. . 



. . . . ' - + .  . . . .  
cenera l ly ,  the  known biology p i  S. ;vittatun i s  s i m i l a r  tdmughout i t s  

. . easeern North American mnge. 

. . .  
, . MANlDAE 

, n,iysupa matunas .. . . .  . 
mi. deer f l y  i s  i b c o m n  i n  the N~V.  S,EOCIQ-N~Y B I U L I ~ ~ L X  

' 

bordei area, as i t  i r i i n  ~ e u  rork (peehuman, 1912). ~ u i t s  yere -co l lec ted  . . 
. . cram-lace ~ u n e  vnr i l  l a r e  ~ u l y  in. rhe  Ta;lrrsmar &shes,.an% from early 

" June to lace Aligusr &%New York (PechUnsn. 1972).' Jwes (1963) repar red  . 
t i a t  a d u l t  einergenee occurB.fro. e a r l y  June ' m r i l  ea r ly  liuguar i n  ~ l t a t i ~ ,  

, . and P ~ h u m a n  u t  02. (1961)'reporred rhs t  edulrn veie  Lollecfrd from e a r l y  
. . 

~ u n e  to  l a t e  &gust. ~eehuman (1964) recorded t h i s  species from queb&c:' . ' 

,- , . - . . -  
m i s  spec ies  fends an man in the Tanframsr mlarmb?s, and hsa ale. been . , . ' . . 

. . '. taken i n  cages tgn la in ing  d ~ m e s r i e  pekin d u e h  (A. ptotyrhyirch0e). . . 
. . - r ~ c a i n g  habi t s  o i  ai. species i n  ocher regiana'df ~ a s r e r i  ~ o r k  b r i c a  

. . . ' have norxeen recorded. l a r v a l  hab iea ta  border la rge 'bodiea  aush an 
. . . !  

Peellblnan aad Burrun, 19691. Adults a i i e n c a ~ t e r e d  <roo e a r l y  June ' 

, rhzouah mid Ju ly  In $,e .Nova Scoila-Neu Brunawlek bi rder  area, and from. , . . . - 
p ~ r u  Elsy ur e a r l y  June u n t i l  mid or l a i e  3une O Nw.York ( w t r h y s s e  ' . , 

'I' 
. . . , 

. . 
. . . . 
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. . 
' i -st e l . ,  1974; Pachuman and Brri?n, 1969). 'Drysope utez i s  u n c m m  i n  . 

, . 
Ontario where qecinsens werr col lec ted  in early 3u$ (Smith s t  dl., 1970). . . 
m i e  rp.aries feeds mnn i n  the' ~ a n t r a ~ t  M S ~ S ~ E S ,  -d he annoyink ' , . ~ 

' - t o  man in New Y~rk ( ~ ~ ~ h u l . a "  and Burton. 1969). Pichuman ( 1 9 7 9  indicated 

' that larvae were iovod i n  mud and organic miter along streams i n  New 

YO*. . . 
, . .  

, . q  
.' , - n).eervaLIons, although few, of C. ate* in rha Tmrramar Warshes , ' ' 

' . agree w i t h  rhore m d e  by other workers i n  eastern krch &rice,. , , , 

. . r Q . , 

Ch~yeops ontous . , :. 
. . 

. . . . 
, '  chmeops cazvus is' re la t ive ly  unemon i n  rhe N W ~  scor ia -  . 

. . . Ne" Brvosvick borde; region: ~his'.akiees-with observarions i n  O$Tario . ' 
. . 

(Smith st 01.,1970), New J e r s ~ y  .(Thanpsm, 1969b). and areas of New York 

, . 
,. . (HBtrh~sse st ~ 2 . .  1974). ~ & h h h ' a n d  Teskey (1967) reported d aoLvm 

- .  ' 
from £our provinces, including ~ o v n  scor ia  u l d , ~ e u  ~runeuiek ,  and 1 s  

' 

L .  

. ~ . stares. ndul;s'mav be rake" fmo mid J u n e . w f i l  early August in r h e ~  ' ' 

\ 

.. Tanrraaar narshes and feed an a n  and catt le  durihg'rhin tine. kdrh st aL. , . 
. .  , . .  . 

(1970) recorded f rna lea  of C. MZYua  feeding on man and a o a e ,  a d  ' . . . 
'~erhuman (1972) and Pbhuman and Burmn (1960 Indicated that it uf he  . . 

. . ' a 6e.r in  nom?'areas of ~ e u  - ~arvae n i q  taken'imm saturated c lay  I 
. . 

, : @oil  oa the hanks o f , =  ~ o o ?  in a flood channel of n'byook I? New l o r k  , ', 

( ~ ~ s k e ~ ,  i9t-9). . . 
c.. cozvvl I; re la t ive ly  vnca-o throughout ..=tern 

: . -  
' . .Nor th  h e r i c e ,  including the  Nova Seotia-Nnr Brunsvick b o d e r  region. 

. . 
O,F*S'~S emI,nrriwr . . ' 

. .  . - . . 
.. . L T U F S ~ B  U~+YWP&B is uncmon in the  Nova Scofis-New Brdnavick , 

border area although Mblnroih (1903) reported that it was quire  canon . . 



, . 
I during J u n e a n d  July i n  Neu Brunauick.  I f  is a l s o  uncommon in  Ontario , ' - 

(&vies, 1959: Smith r t  d., 1970)-Xhd New Yor t  (m(airhysse et aL., 1974; 
" ' 

Perhumn and BUZM; 1969). Adults. ~ y ' h e . ' c o l l e e & d  brou&hwf. .Tuly i n  

. . . . . ma ranch-r Marshes, while i n  mraria t h e y  m y  b e  encounterad from l a t e  . 

' m y  (~echumk et az.. im v n r i l  mid July (~av ies ,  1959; S d r h  =t,iz., 
~ , 

. . 
19701. and  rroa lray t h r o u ~  ~ u g u q  i n  N& ~ o r t  ( ~ ~ c h m a n .  'i972). . ~amls - , .. '. 
(19B) i n d i c a t e d  tha t  adu l t  emei$en'ce occvr red  from l a t e  Hay u n t i l  t a d y  

, . ~ v n e  i n  m t a r i o .  Roherr (1958) i e p o r t a d  that c. cmbma2riw m y  be v e r y  , 

. = L n d a n t  ircm lace m y  t o  l a r e  h i  i n  vebee. p h i l i p  (1962) record;d- 

t h i s  species f;om Newfoundlend and Labrador. In the Tantrsod; ~ a i s h ~ s .  - 
t h i s  spec ies  h a s  been e a l l e ~ r e d  on ly  i n  the v i c i n i t y  of -. S m i t h  e t  cZ. 

4197?3 r epo r red  that  C. donllriw i s  e x e l u s l v a l y  aylvsn.  add +dieaced , , - .  . .  . . 
t h a t  it feeds on a s n - a i d  deer. Bennett (1960) r epo r t ed  t h a t  C. cndmariue 

l e d  n a r u r a u y  on-a crow. L a n k  h i v e  k e n  round i n  sandy s o i l  a n d  3. . . 
, . sa tu ra t ed  h a h i r a t s  on rh. banks of *Cream? and ponds in  New York (Peahuman; , ,: . , 

. . , 1972; Teskay. 19691. h t a i i o  and.Vermonr (~eokey , ' l 969 ) . '  - . . .  . . ,  
me " 0  0 h i  p i e  " d  . 

c l o s e l y  w t t b  obseqvar iaa  made by other workers i n  essrern ~orrh &mica. 
1 .  

, , - bmrevicy of t h i n  s p e c i e s  in the Tantramr Harshea i s  much a h o i t a r  than . 
. . 

i n  C t a r i o ,  Quebec, and  New York. 

, . 
. . "klyrops '*:lux 

. . . . . , . . mls  rpec i i s '  13 uncommon i n t h e  ~ a o t r m r  warshes end 10 NW ' 

Yprk ~ ~ a t t h y s s e  ct  e l . ,  1974). a l f h ~ u g h  it is a p p e r e ~ i l y  abundant i n  . , . . . - .  
Quebec ( K ~ h e r c .  19jB). MYILs mby be taken fmm mid June u n t i l  che*nd 

.. , , . 
, 

of .July In  the Nova Scoria-New I m n s v i c k  border region, froo dune through 

l a re  ~ U I Y  ~ n ' g u e a . ~  (~obect, 1958). fro. m i d  u y   amba back, 1969b) t o  . 
. - .  , 

Ju ly  !~ech"osn ,  1912) in New Yo*, a n d  mid my:to la te  J u l y  in Onta r io  
. ,, . . , 

, , .  . . , . . . ,. , ~ 



. . . . 
(rechuman e t  mi:, 1961).' F e i l e a  f eed -  on man i n  thL ~antrmmr ~ d r s h ~ ~ , ,  . , , ' 

. . 
r a c u l r s r i v e  aurogeny in  Onrsii? (Troubridge .nil ~ s v i e s ,  19151. ~srvae . . 
ace round i n  uet "lid a long  arraama*and occao iona l ly  frob pond margins in . . . . 
Onta r io  (Teskey. 1969) and Nev York. (Pechumn, 1912; ~=a$ey, 1969). . 

\ 
. . o b s e r v a r i m s  of c. mluz in ihe Tantmamr Marshes are siml1.c , , 

t o  rhoae i a d e  by orhcr worker. ih  v s r i o v s  r e g i o n s  of eastern Nbeh h e r l e a .  

. - .  . * . , 
aq,aops i.zd*ns - . .  . . 

,. . ~nlysopa'izciins' is  oot u s u a l l y  uerx abundant i n  t h e  ~ a n t r a a r  - . ,' 5 
I m r s h e s .  although h c ~ o t o s h  (1903) reborred t h a t  i t  was a very cornon dear 

f l y  in New Brunswick. It i s  no t  s6undanf i n  Neu York (Peehuman, 1912) but 

I 
smi th ,  1968 ;  Pau ie s ,  1959: m i t h  st a t . ,  1970). md NooEoundland, where , ; 

' . females are encountered i n - l a r g e  n m b e r o  f l y i n g  over Sphqnm bogs (author's 
. , : data).  &Its may he taken/ f/.h l a t e  5-e u n r i l  i r l v  Abgvat in the Nova 

scotia-Neu &swict%ao;der +a: from early ~ u n e  u n t i l  lete luuguct in 
' 

. . . Quebec ( ~ o b e i t ,  1958) ,  frm l a r e  May ( ~ e c h u n a n  st ol.,  1961; Devies. 1 9 5 9 )  

u n t i l  mid Auguat (Smlrh et.oc., 1970) in Onfario, 'and du r ing  Jwie t h rough  
. . 

' -  , hugust \n N ~ W  ~ o r k  (rechurhen, i97;). i e m a ~ c a  f eed  on man c a t c ~ e  in 
. . . , 

Lh* TBnfral~C Marshg., and is a *eal'.f m i  in ORtario ( S m i t h  s t  el., 

1970) and New York (:amback, 1969B; Peehuman, 19721. Smith et o l .  (1970) ' 
. . . . 

i nd i ca t ed  t h a t  c .ezrc l , .xa  11 dee r  ~d noose in'mtano ma . . - 
I .: 

c o l l e . b d  specimens from e c a p t i v e  rob in .  Also i n  0~1r$~i0, Bennsrt (1960) 

, , 

. . 9 
, . . .  . 

" 4  . . 



. . 
. . 

. . ; . 
. . .  . . . , . - 

eolleeled 0. sazitans which had fed  na tura l ly  an a raven. Larva* are 

found in  mud. and erg!nie d e t r i t u e  almg the sdges  of poola, polrda, and 
- /  ' . . 

lakes in  M r a r l o  C T e d 4 ,  1969) a d  leu Yark (Pechuoan; 1972; Teskey, 

. . ' '1969). 
I 

- . .  ., 
. , nccordidg ro iibratura, d. .e.eit~a does nor t o  - . ' . , 

vary s i s r a i r i s l l y  ip i ro  l i f ~ . h i s r o r y  throughout i t e ' ed te rn  North ' , 

- .  . - .  
. . 

American ra9e.e. . . . . i .  - 
. .\ . ~. , . ' .  . 

. , , . . :  nwaops f A g i &  
C . '  6 ; .  

Chqeope fFigidu8 is',rhe second mast abundant dee? f l y  in 'Lh? , . - .  
N O V ~  ~ ~ o t i ~ - ~ ~ v  ~ ~ ~ ~ ~ ~ i ~ k  harder regid%. I r  .Ccajted fo;23.5l'of' t h e  . 
~ i l G ~ ~ ~ ~  c p l l e c t r d ,  and 8.62. bf t h e  t o r t 1  rabanid pop"1alion. it i s  ..la0 

' 

shun&nr in d r a r i o  (smiih at at., 1 9 ; ~ )  Jersey (mom~aon.\'l9~9b); . . . , 

bur i t  16 r e l a t i v e l y  urT~mmn in ate.. of 'new-~ork ( H B L ~ ~ Y B S B . ~ ~  111.. . . . P . . 
1974; Oechuman, 1972). Ph i l ip  (1962; recorded thia ;dec+a i n  Labrador . : '. ' 

hnd perh,unan (1964) recorded ii from quebec: ~ d u ~ t o  s a y  be .collected 'fmm, - . 

l a i  June u n t i l  l a te '8vaur t  in che Tanrrmr Harshgs, mld June ? t i 1  late. . .. P' 

~ u g u s t  in  o n i a r i o  (snich et at., 1910),.lram e a r l y   me vnbil mid s~setrober . ',, 
. , 
, in New ~ ~ , = ~ ~ y  ~ ~ d , p r a n ,  '1969b). and f m m  My until Septabnber inNev York 

' 

. . ( P S C ~ " ~ ,  1972). ~..eb (1963) found a d u l t s  emerging *ri 6 1 n t e . j u l y  . .. : . 1 
. . . in &rap.' where. rhny may he ralren from early May v n ~ i 1  l a t e  Avgusr . 

' 4 -  . . - .  . 
(Pechunan st ol.,  1961), Host of the a d u l t s  encountered in  the lanrraur  - 

.. . 
. . 



. . 

1969). New Yorh IPechuarn, 1912), and Vermont (Teskey,1969). , . 
~ ~ ~ ~ ~ d i ~ ~  to th% literacure, C. f~ tg idu i  ia a re la t ive ly  ab&dsnt ;' 

-. deer f ly  throughout mrt areas of eaatcm Nor th  pncrica; hoievct, i r  is 

eollrcfrd.during e ' s l i g h t l y  shorter period during the sumer io'the 

\ Tmrranar uara~ler thun in m t a r i a ,  NW ~ o r l i ,  ~ e v  ~ e r s e y .  

1 I 

i l i ~ ,sops  fiziginoaus . ~. 
- .  , . 

, ' T h i s  specfel$B verY uncomm& i n . t h ~ , T a n i r . n a r  ~ ~ r s h ~ ~ ;  only 
. . .  . . 

' t our . sp~ctmens  were collecred and rhedl m e  a l l  taken id the v i c i n i t y  of' 

.. . . ,pa". alyeipi fiziginoaus is u a u e ~ l y  fouatd in the dciniry of Saw ~ ~ n h ; .  , : 
: .. -. . . . 

. . - . along rhe'coast of New Kork ( J rmhack ,  1969b;.pchumn:.1922~. ileulba:< , . : .. . .  , ;', - ' , .  . . fi ' and , W a l l  11959) Indicated t h a t  thZe Species n8y h i  abundnir ih  aolm areas 

. , 
, . of h a t  a t a t e  'and i\nd=rmm i1973) reported tuat -4t,ia ahund& i n .  ' . . 

. . I  . ' , .. 
eanneerir:t. )idulta were rake* rrbm l a t e  until e a r l y  Auguer.m t h e  . , . .  . -  . . . 
Tantrauar Nersher, f r p  l a t e  H.y ro  1bte J&.i" N+ ~ e ~ s ; ~  (s.nsen. and ',, . .. 

. . I  . . . 
., .= . Eohinson, 19,?;. and septemier in Nev Ydrk'(hc&isn!1912): i o c w  

- . md s e n r ~ s e  (19m) - r ipo i ted  thqt adul i . energmee  .oceurs.Yrm'la;e u y  rd  . ' ' 

. 3 
\. . . late ~ u o e  in N W  Jerbel . ,  ~am6'~sck '(196963 ' indicated fhac aunl r r  are 

, . . . .  ' .  .; 
. ,- - arm-yinp f o r  about e nonth i n  N n ,  York, a n d  Mdersan 11973) .;eported that . . 

remle. of c. fiziginusa land m w i y  on chi ba'd &.+he back, of tne neck. . . . . 
: . : . 5qeiel (1%;) tfeyoied d.y~ogenr,in-feL~es bt C. fhziginsaxs i n . ~ ~ r ' l ~ r e e y .  : . . 

wrva:,of ' t h i s  SPPCI;I are F'omd-in s i t  markhe= i d  New ~o,rk. (Jalm;sc+,' . . . . . . 
' . 996996;  burn^^, l d l l ) ,  and ~*r;ey (Freeman end &pela , ,1972;  Rockel 1 ' .. , '  . . m u . ~ a n a m s ,  1910):. ' , 2~~ihL ' .an>ka~aens  11970) alas i n d i i r d d  that.larvL " r , .. I , : 

p of L : dduCwers.hfghear below nan ,h igh  wafer lweL ' , ' . . I . u>> 's lophg  b>nks.unere . ~ r d  grass, Sportim oliamiflotw Lbisel,  vub ," . 
)> ihouc 0.6 ,. . . . , .  \ , . . , 

. . .. . , .  . 
, . ,. -. 

. . .  . . . .  . . . .  
. - , . .  

. . 
., . , . .  i. . .  . .  

' : :: , . . . . .  . 
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I 1 .  
O : . ' i 

. . .  . '  m "  . . I  . . .  , . . 
' niGsoPs fultgbrops i s  apparently r rs r r+cre t  to  s a l t  marshes . . ' ' ,. ., . . - 6  

, , e a s i e r ~  Nort11 h e r i c k  and, f b r  t h i a  reason, i s  uncomon iblaid.' . . . . , . 
rublirhed in<ozmatiaq on the biology. d f  t h i s  deer f l y  i n  eastern North , . . ' , .. ~ 

her!,; is based on scudlea =Gried  our  in cbaat.i - . - . . .: . . . .  ' . . . .  . . .  
, .  a 

. c~uysops ?urcotus. . . .  . .  
.., . ,. + 

' # '  , 'Grw=ops fullcatus i s  the fpur fh  moe~ahundsnt deer  f ly  i n  ih& , 
. . 8 ' ,. 

NY;B,SEOE~~-N~~;,BIU~SYICL border region, yer. i t  aswired for only 5.3'1 . 
. . 

of f l i e r ~ c a l l o e t e d .  This apecis. i b  uncornmm i n  9,-!.6 ( R O ~ P ~ L ,  
, . 

. I .  .. 1 , : , , , 1958) bapi>?en recorded frm ~ & f o u n d ~ q d , ~ ( d  lebrada;    hi lip, 1962). . m, . - ~,: ' b d u ; ~ ~ h i y  be,Laken fro. l a t e  Juna qqth ear< lugual in  rhe,bnrremar, ~. , ' .., 
* .  - .  b .  

&=shes ... from l a &  1"ne until el sf^ Ju ly  in Qwhee (&rt, ' h581 ,  a.d . .  ' ;  
. , . .  ' .  

. ' ,  ....'..... & .  . 
. . . .  " .  

and me s p e d n e n  As riken frbm a b'lrd. Peed*~ habi t s  of fh ia  sp ic ies  - r , :. , . . . . .  
, . .. i n  other eiees of eastern Ndrrh bmsrica are not recorded.b Larvac'uere , , 

,. 
, , " . . taken from s safucared pea&-claj s e l l  besade a water - f i l l ed  nanrnade . '. ' .. , . . ,  

excevarion in.ontnrio ( T e i a y ,  y969);. - : 
. . 

, . ' .  + 
a . I .  

. . 
' Very l i r F l e  i n p i o a t i o n  i o  ava i lab le  m the bioldgy of t h i s . .  ~ ,,; . ' . . ' i 

, . desr f l y  i n  ca l fe rnJ4or rh  h r i s a .  h2yaaps fuzwtue feeds on aarn'snd, . '  , . ' 
" .  - c a r k  in,rlte Tantramat ~ ~ r ~ h ~ ~ ~ ~ d  t h i s  p robabl l  ocevr? i n  h e r  areqs ' ' .: 

. . . . . . .  
, of esste~m NoAh her i f . .  

0 .  , . I . .  .. 
. , .  1 . . . 

- , ' Ih~ruopk 1*tora1+ : . . , , .  . ' "  - ' E  . 
'- . o ~ ~ ~ ' ~ ~ ~ ~  la?:mlie is rae r h i i d i a o t  a;unianl,d&r f ly  i n  the .* .ii - . . . 

nova S C O I I B - N ~ W  BIYDSLIC~ and-ekc.unred f o r i o . l Z  OF the  
, . 

. . .. ' . . . . . .  . . . , , .  ! . . deer f l l e e  co l lecf&d.  'Vlmtaah (1903) p p o r t e d  rh,is  species in 
. i' 

. .  l i ~ l t e d  nunber i  d u r i ~ t d  J u l y  i n  N ~ " ,  ~ ~ i r i ~ v i e k . .  Ihzyeop litemtih i s .  , . i . . . . 
I 

. . - a ,  

. . ' . . .  , -  . , .  



. . . . .  , 

, . .' . , 

. . . , : . rare in  New-Jrrrer (dmopson, 196%) and uncommon in  h r a r i o  .(smith o t  at . ,  
- 

'+ 

. . . . ' 1976) and Niw ~ o r k  (Pdchyman, 1972; Pechunsd and '~ur lon ;  1969; netrhysse . . 
. . .  . . . , 

'Pt 02.. 1974) ilthoug? i t  i s  abundant. in'  the A&itondae!a (Peehuman, 1912). 
. . -  ' . 

' 
~ d i l t s  ney be taken po rn  l a t e  Jvne vllril  h g u a r  i n  rha ~ a ~ t r ~ u a r  . ~ . ,  . ,.. . .- 
na;shen, tron lere.June v n r i l  l a t e  ~ u l y  i n  N ~ W  ~ o r k  ( ~ ~ ~ h u m a n '  and uurran, 

, . 1969),,and f y a  e a r l y  .rune (peehuman st p t . ,  1961) "<ti1 l a r e  ~"iLugust 

:. I 
. . . . 

( S m l t b  a t  at . ; .  1910) i n ? r i o .  &lrns (1963) reporfed";hst ~ d u l ~ e m e r g e n c e  . . . 
occur*.born i a r e  June tnri.1 ear ly  ~ u l y  in cmtario. m i s  spec ies  i s  i f t e n  . , . , .  . 

. taken f ly ing  about m n  and feeding on man i n  h l r a r i a  (Smith et.o2.,~19701 . . - .  " . . . - and New Jersey (Thompein, 1969b). end e l s o  on dyel ' ind w o s e  in Ontario , 

- . (Smith e t  a t . ,  1970): Jamnbaek (19696) reporfad fbt,C. laternlie fs an 

:. , . occae;onai pear of/&; andlor  l i v e a t o e ~  in.uev ~orl; .  :smith e t  02.. (19703 
. .  ~ ' f - IndlcaLed 1hab.ihi8 deer f l y  i s  ae re lus ive l~~aylvan ,  Laivse hive been fwnd '' - 

. , in  c h i  muddy banks of sfream i n  h l&r io  (Jdmea, .I9631. 
. . . . ,  

. . ,  
. , .  

, o h s e m s i i ~ n s  bf C, Zatsmtia i n  t h ~  T a n f r a y  narshed 'a i  v;ry 

.. . d i l a r , r d  tho* made by other workera '%ti /astern ~ o r t h  lolerica; however, . , 

. - " n ~ i k e  o t h e r  re8f&.s of aaslero.North Aner i~8 ,  t h i s  d s e r  f l y  is - '. 

. . 
re la r i \e ly  .abvldanr in  the rsnrram%r mrshes .  ' . ' , . 

. . , . . . ?. . .  .:j . . 
f .  

hrysops~"i~ia ; , ' 

. z chqbop8 nitia $s. the ahudddnr deer f l y  i n  !he nova se0,tia- 
, , 

ek bordsg area. ' .~~aeeounrs f o r  '40.1%-or t h e  &wsops , ' 

, , 
6% of, fh*.rsbanid popularlon.. 161s ~ p , ~ c i ~ b  i s  vide* ,. ~ , - .  . 
bec'&berl,  1958 am aundanr  in hl lav io  (-smith at.oZ., 

' 

. g% 
621 reeo$ed it mom eifaundlend and  brado or. 1 h u h  

. . i a y  he ~ o l l a b e c t r a m  ~un; w r i l  g i r l y  August i n  ';he kotraasr , 

. . ~lorshei md i n  quebac (Robert, 1958)i fmm. ia re  Hay u n f i l  e a r l y  August . . ' , 
, . '  . . -  . ,  . . , . ,, Ln Ontario (Peehuman a t  a t . ,  1961). end from mid M.J u n t i l  l a t e  July in 

' 

, . - .  
I. . . * .  . . * ., . . 

Y ; : , . . . -  : 

. .  . , - . . ' ,  
.. . ~ 

. . . . 
, . 

. , 
, . 

. . . I  .. ' .  ' . I.-..,.. ,,. 
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' HEW u o a  ( ~ a ~ h a c t ,  1969b; Peehuman, 197%. ~7iry~ops nitis vas ,the npsr ' 

-abllndanr deer fly feeding on man i n  the Tsnrrpar PIarshe6, and females , '. 

I 
I ,  . .  , .  . , . .  

., have a l so  heeu raken fe~ding 'on  p r t l e  and found i n  u s e s  containing 

. -. , 
C. 'nitis is an early reason pest In Neu York, vhi1.e Smith et e l .  i1970) 

-, . 
' . ' collected specio&s £eeding'&m, deer, end mulase. Dauies (1959) . - , 

obtained specinens teeding on a recently k i l l e d  denr i n  mterio: . k,rvae . 

. . . . . ' . !have bee,fou.d 1" h i i h l y  o r g a n l ~ , ~ ~ b s r ~ ~ r ~ ~ . ~ . ~ ~ ~ . . i d g ~ s  of , 
. . . . . . 

streams, swampa; *nd=mrshes i d  w r a r i o  (TES~.~ ,  1969) and l e v  Yark . . . 
. % (Pectiumn. 1972; Teskey, ,1969). s ,  . 

. ... 
obaer;.ri~ns .or C. rnitis.in the ~ant r - r  uarshes are q;nilar,  ' 

. ' ' 
' .  . . . .  : .  . . . , ,  

' ro those ldade by arher workers in' e n s f e m - ~ a r r h  America. Acuor4ing to  . . .  , . . 
chi literalur$, o f  ehia deer,fly ?re found'fn h igh ly  o;$anir . 

' .  
, . .. subssrateo;- t h i s  &.ably aceavnco f ~ r  its abundance i n  the nnrrsm? k-. 1 

-. - .. , 
a .. . Rarshes. ,. , . . .. . . .  . . - 

' .  , . 
dn~sope nigar 

. . - 

, . . . 
c .  &is i s , r e ~ a r i v e l y  rme.nnoan i n  the  ova ~ c o r i i -  ' . . 

. . . . .  
N; .runkick dorder .It is widely diarribured In Ne* York 

. , . )  ' , 
. , 

' ' 
(Peqhumh, ,972). bur. i.t i s  mc.mon in,& JerPey (Thornpaan. 1969b), , 

". , . . . *  ' 

merib. (Dayie'i7 1959; .smith B; oi1y,..~97?), and auehee ( ~ o h n ,  i 9 . s ~ .  
, . . , . . . 

. ndulrr my bq t&n.from l a t e  ~ v n e b b r i l  l a r e  J u l y  in  the Tanfrlvoar . , j 

, rtarer;a., txomlare  i y ' u n k i l  I s r e  July i n  Qusbae (ksert, 1558), and . . i, 

, . Nay througtl sepreoher i+ey ~ o r k  (rechuman, 1p7i).  .3amea (1983) 
, , . , '1 . . . ' reporkad emergen;e occurring from t d  ~ u n e  un'til  early. JWIY i n  

* . -  
. - . . . ,. 

, mrar io .  ,while smith r r  a t .  (i970) raportee ma; i d u l t s  m y  be <alien from . . 
car ly  ~ u n e  u n t i l  e a r l y  Aueusr. Adulis feed man anhhave bp.en raken '. , : 

. . .  .. . , 



" .. , . 
.. . . . 

. , , . .  153. 
. - 

* I . .  . 6 

' . ' flying sbour' c q r i l e  i n  chi rentraAr narihes. c?iqeopa nigar ssn be a . . 
, , . . .  
' . : 'pest of,&" z. w2" rork'(rechumsn, 197i; ~eehuman and Burton, 1969). and ' 

. mter in ' ( sn i th  ai a2..  ,1970): Smith s e a l .  (1970) indf~arqd ,  tha t  Ih ie  

specie. is p r e r e r e q e i i y  sylvan i n  mtsrio an3 ea l lecred  specimens . . . ,  - 
feeding on deer, mobse, and Captive mule deer. It is apparently astoganous . 

' 

I .  
. . 

in  h l t a r i o  ( ~ g o u b r ~ d g e  and ~ a v i e s ,  1975). larvae are found i n  a var ia ry  . . 
o r  semi-asY:tie'hasiiar. al-g streaaa, pools, lakes, -pa, and bogs 

. . . . 
. . in  Ontario, Vermont. NmU l e r sey  (Telerkey, 1969) and WR, York (Peehum", 

1972; Tsskey. 1969). . . . . . . 
. .  , C)iwaops xigar  i e  p e a r i f l o u s  in Ootario a i d  NW ~ o r k ,  bur i t  - , 

: * I 
i. nor s .serrou. p e r t  in  the Tant imar  Marshes. ,Longevify O f  th i s  speei& , , 

Is bf a ihor re i  duration i o  the Taneramar Elsrshes than i n  other regions . ! 
. a .  ."ei"'m""h" : . . . . 

* .:. . ~. . - drysop  s h a m n i  . , 
. . . . . . ,  k~~ 9ne C. ~ h ~ ~ ~ i  "as EollecLed in the Nova S C O L ~ ~ -  ', I 

. . . ~ 

ww s r u n s ~ c k  sordhr are?; i t  was net ted  *bile frying above nsn i n  e s z ~ y  , . 
, 

. . 
. July, 1913. lhls,species is uncoanoan i n  (hrsrio (navies,-1959; Smith 

. )  
' . .  . . , i 

o~ bz., 1970) and m y  be abundsnt in  moimrainous axsss of ~ e u  ~ o r k  - ,  . . . . -0 . . (~amnbact,  1969b; PechumA~..U72). Pechunan (1961) rewrded  i t  from . . . . ' ~ ~ ~ b i ~ .  Adults may b. rake? from b n e  through August i n  Nev Yark 
. . 

, . . IPe~human, 1911: Pecbunm and Burtan, 1969), an< from ear ly-  JUn: (Onvie., ! . . . - . .  . 19592 Pephuman s! at.;  1961) u n t i l  mid September (Smltb st 02 . .  1910) in 
. . , . 

a ~ r a r l o .  Pechuaen (1972) and Jowbsck (1962)  reporred that C. s h e m i  , , . 

I -; be very e;mpying late i n  the season in N ~ W  ~ o r t .  smith a t ' o i .  (1910) / 
. e 

. . reporred that t h i s  species i r  b r L a r i ~ y . a y ~ v a n  and c h i t  feoslea were 
-. . 

. .  tak?n feeding on man, dder, and a dead dlaek bear. Pechuaen U972) 

! . indzckred tha t  C. do:mrmrmri i e  eo'eegresaive spzeies and observed it . . $. 

- ' 1  . .  -.. .I 
. e 

. o  
\ 

. .  
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. . .  . . . . , , 
; ,  , > . l S 6 - ,  

.. . . . 

. . . . 
. . . s t rcnpr ing  t o  b~ re during h e e q  re in .  . ~ e s k e y  (1969) found la rvae  in, e ' . . - . m.ll'd..udid .;id b.; L" l Y B C ~ O ~ ; ~  r iver .  - . . 
, . , . , &  

' - This species i a  rare i n  the Nova Scotia-New Brunrvick boider , . 
. . 

, . , rggion: i t *  l a r v a l  h rb l raks  may be unbarno i n  t h i s  area. .. , . .  
- 

. . .  . . , . < . '  -0chryhps sodidus  ' ' 

. . - ,  

mi. sdeciea i s  ' i i s o  very ~nc-on  i n  the ~~~a s ~ o t i - ~ ~ w  ~ m n y i ~ k  . .' . . 
border r e ~ t o d .  one specimen was collecred f l y i n g  about man in l a t e  .. - . 

' . 1975. Onyeope sad<& i i e  uncommn i n  webe; (Robert; 1958) ;mrar io  . . 
(Smith s t  al.. 1970). nhd dm ~6rk, where i t  i a . r e s r i i e r e d  t o  che Adtrm- i . ' 

. . dacltb (;Bmnback, 1969b; Pe~h-n, 1412). Phi l ip  (1962) t h i s  \ ,  -, 

. . ' 
ep<eies i r o n  Nevivndlrnd md hkisdor .  .Adults have been taken during' j' . , , . . 

' ~ u n e  ana ~ u l y  i n  9ueb.c (Robery. 19581, early Jvne v n r i l  ea r ly  ~ u ~ j  i n  - -  , . . 
antaria (Fechyem.st o l . ,  1961) and from June unri l  bu8l.t to New York 

. , . . 
. .. . (Pe~huma", 1972): mis .deer  f l y  i s  s k h n t ~ y  une-on throughout eastern . -' 

. ' North ~ e r i c o  and very l i t t l e  i s  kd- or its b i o ~ o s y .  . . 
. - 

.Cht!pps zinaalu? . . .  
nqaops si,csazus .is an oncornon deer f l y  in cen.da. :. 

1 

. . . . % .  , . 
New Brunrvick, Nova Scutin, Main&, Vermntand.Nev York (Pechupn. 1972). ' -  . . . . . 
Phi l lp  aL 02. (1973) reported Oldi t s spec ies  a l so  o c c u r s i n ' l e v  

., 9 . . .  . , .  . . . 
~ a m ~ x l , l r e .  ~ d u t t s  iaI be taken i n  deed spruce hirdvood foreats amd - . , 

. . - . ;phagnum bogs (Phllin e l  ot ... 1973). . . 
. - . . .  

'mi. deer r lv i s  also, un~ommon m eastern ~ o r t h  h e r p a  and ' ' 
. . . , .  

l i t t l e  o i  i t s  bloleg) is known. . . .  . . , . 
. . 

, .  . 
. . r . ,  

, . 
-: :, 

. . - .  . . ,, . 
- ,  . . 
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iI#bobsliL?.~ 'uffZuis 

. . ' iiybmnitlu of.fizlie is the rh t rd  m o i  a b u n d E  home f l y  i n  :he . . - .  
N ~ ~ ~ ~ S ~ ~ ~ ~ ~ - N ~ ~  B ~ ~ ~ ~ ~ ~ ~ L  border z t  i s  "idply diBLribmted in . . 

. . . . Quebec (Robeit, 1958). re l s i ive lY u n ~ m b a  in  l e u  Y~rk ( ~ ~ m b i ~ k ,  1969bi , = 
. . . . 

Pechuman, 1972), and f a i r l y  abundant i n  Ontario .(Sdth et at., 1910). . . 
. .  . .  . 

Phi l ip  (1962) reeorded'n. affinis from Nevfoundland ind  bbrador .  M U I ~ S  

may be. t s k n  from mid ~ u i e  u n t i l  ee r ly  August i n  m r i r . h  Canade, during 
, 

' 

June and ear ly  Ju ly  iu ~ 2 ~ o r k  <Jmabaek, 19696; Pechuin ,  197.2);early ' , 

. . Juhe m r i l  mid i l y  i n  Quebec (Robert, 1958i, and V m m  l a t e  m y  v n r i l  

a .  
, .i.? 

,August in  Ontario ( P e e h u m  et dl.., 1961). haes (1963) $eporled Lhdr 
, , 

, - 
idu l f  emergence a ~ c ~ c r e d  during mid June i n  Ontario. ~ d u l r d  have been ' . . 

. , . kollected f ly ing  abaur b n  snd  c a t t l e  and 1eeding .m e a r r l e  in rbe , 
. . 

Tantransr 14arshea. smith e t  at: (1970) r e p o r t i  mar II. ;pfi,,is i s  v i n i y  - . , 

. . 
sylvan and indicated that it almost never approached rmn, and ra re ly  deer,. - .  

, , 
' . but urs the m a r  ecverc pest OF moobe i n  mrario. mey a lso  - 

. . 
Laking a dingle specimen from caprive elk: lsrvae are found i n  moos and , 

' ' 

. . .  , 
mucL arovnd pools and ponds; i n  swanpli and in  sphagnum biga i n  Ontario . . 

, (James. 1963; Teskey, 1969) and New Yolk (~mJ~uman, 4 7 2 ) .  , , . , 

, - - ob.eryati,,i o f  8. affinia.in 'the Tintranar Har.hes agree With , - , 
rllose made by orher vorkers i n  essrem North America.. If i s  apparently - 

, . ' 
abuRaanr i n  eastern canaaa; but u n e o m n  i n  r h e  eastern u n i t e d  s ta tes ,  ' 

. . -  , . 
'l:.b~m-ilra epiStat08 , , , ' 

' , 8gbunitpz a P i ~ a t e b  i s  the norf'ebundanf tabanid of the'loua . .. 
'scotia-new ~ r u n s w i ~ k  border region. . ~t nccdunts fon 32.9% of ;he . . , . . I 

,odirnri'tr,o p o p u ~ ~ ~ i o o  anu Z0.9z a t  the totel cabanid population. m i e '  r . . .. . ' 
sprcies,ls r o i o n  .in mtario (Dsvie~..1959) where it i s  the met ' 

abundant tatianld l n r e r r a i n  areas (sennett and Smifh. 1968,; S m i r h e t  aZ:,, 
" 

, . - -  

\. .. . , ,  . . ., * ,  . , 



, , . . 
. . 1970). Ir i s  a l so  a eonon iabanid in  ~ e u  iork (~annbaek, 3969bj.. , ., , - . . 

Pechuun. 1972), b u t  unromon in New j e r sey  (Thonpson. 19696) and Quebec ., 
. . .  

(Robeit, .1958). Adults may be taken € r o w l a t e  3 i E  & t i 1  mib Mpuar i n  

. .. the Tadrramar u r s h e a ,  m y  t o  sipte*er.in new ~ o r k  (~eehuden .  1972). . . 

and from mid June t o  ald September In New Jersey (Thwpoon;1969b). 

Adult yerg&ncc occurs dur ing  Lare June i n . m l s r i 0  (Jabs, 1963). where 

q d u l t s m n i  be token , u n t i l  l a re ' iugus t  ( ~ e e h w e n  st OZ.,. 1961; snith 
, . . . 

i t  0 2 . .  1970). Adults have been r a k i  ,feeding on ~n and f l y i n g  about . ' . 
, . r a t t l e  i n  =he ~ a n r r a r n ~ ~  uerehes. s p e c h e n s  +re e lso  taken i n  a g e s ,  ' . . 

, conta in in i  domestic pekin (A. p t o t y ~ n o h o s i , .  black ,(A. and . : 
, mat!acd.duc*b (A. pioty*ynchos). *dulro have been col lec ted  feedidg on 
- . man i n  Nev 3ers.i - (Thapson ,  l969b) and man, d e e t ,  and moo& i b  Olrario ' 

- . (Sni rh  r t  aL.,,1970). Adults vqre eol iac tedfo  emeigenee rages i n  cefiail 
* ,  . . 

dershea in  rhe ~anrr-r  ?=shes, sugiearing these  marehea qs ~ r o b ~ b l g :  . . - ,  
. - l a r v a l  babi.cara. Larvae are usua l ly  c ~ l l e c t e d  i n  suadpa and rnershes i o  

. . mcario. ~ e w  ~eraer . (~e=tey ;  1969) a n d . ~ e v  YDIL ( ~ e ~ h u & ~ ,  1972; ~ e s k e y ,  . ' ' 

. . 
1 s 9 ) .  J....- (19'63~ reported lalvae from b a o h  s~a<oving t . 

' , ,  ; stteama I" mls;i..~ . .  . - .  
. . . * 

, . If appears fha; X. @pieiota is re la r ive l$  sbundsnt throughout , ' 

., . much or i t s  rangs i n  eisrern Norrh dnet~ca. ~ a n g e v i t y  of, t h i s  horse , f ly  . . . 
in the  Tantrinar narshes i s  of e shor te r  duintion than. i n  the eastern . ', j 

.~*bm:itrn i ~ w  i u i i s  i s  e f a i r l i  abundant horse f l y  i n  oeririme . .  . 

/ ' wnAda, nlchougl ~ l c l ~ i o r h  (1903) reported that it ves ;dire in ~ e w  , ' . . 
Brunwic t ,  end indicared that i t  could be_l$ileered dur lng  p g u s r .  

. . 
. . . . . ~ .  

. . 
. . 

. . 
. - 

, . . . .. . . 



. . Jrnnbsck (1969b1 rrcorded H. jhntol is  from leu York. Phi l ip  (1962) 

. .  . , . 
recorded i r  fma xeufouodls?d and Labrador, s n i  Pechvman (1964) recorded 

- .chi= species 'from weber: .I*du~t= may be .taken trm l a t e  ~ u n e  vnr i l  +re. 

. . 
ygusc in  the  Tantramar Marshes, f m n  l a t e  Jme unt i l  ea r ly  &"gust i n  

, , 
N ~ W  70.k (~echuman; 1972). from l a r e  ~ u n e  u n i i l  r t d  A U ~ U S ~  i n  onrar io  ' 

, . .  
. (~rchuman e t  07.. ia61), Adults have been taten feu l ing  on man and ;.tie - .  

. in maritime canad.. I" N=Y YOTL.. .secnu-. (1972) round ,that adult. are 

m o s t  camm i n  ~r near o p e s  u r s h l m d s ,  and Jam"bnck (1969b). reporred char 
' 

. . . . 
: 8 .  frantolie -y be an ocearional pest of man andlor l ives tock .  Teskey 

. . 
(1969) fDv"d 1.wae i n  "ee mosq i n  swamps in.ont.rio. . . 

. . 
Result. of this study ind ica te  thee the ham l i r e  his:ory of 

8: fmmtolis iq  the Tantrarnar ~ a r s h e s  i s  nearly ' identical with that . ; .. 
recorded ror ather dress af eaarern liortb'Amerier. - ' . . . 

- .  , . . . 
. ' 'Rybomitm i t lo to  I '  

Hgbdtm i t lo t= a relntively horse.fly in , 
. - 

. . ' s c o r i a - ~ e v  ~ r v n s ~ i c k  b i d e r  region. ~echvman (1912) .reported char 

R. i t t o t o  may be pbundanl i n  N& Y o d ,  b u t  Plalchgsae et at. (1974) found 

. . i t  r. b~ uicamon. , I r  i s  ahundanr i n  oncar10 eecoriins r o ' s d r h  st al; . ' , 

(1970) hut rare arcording LO Uavies (1959). It i r  s l o ~  uoeommon.B New . . - ., 
~ e r s e y  (niowron. 19h1. '  A ~ U I ~ B  may be taken f ronoid '3uns  i r i l  l a r e  ' 

' 

July i n  the Tenlramar Mr;hes;Hay ro Ju ly  in  New York ' (~kchukn.  1972). . ' '  

. . ,  . . . late Nay ro csrly August i n  ~ p f a r i o  (~echuaan s t  at., 1961). spd t r o i  
- * ,  

'early June ""ti1 G r l y  bgu;l in'9ueb'ee (Robark, 1958). Adults *!re 
. . . r o l l e c t e t  f ly ing  a b y r  mn and c a t t l e  tn m r i t i m e  Canada, but feedlog , . 

, , -  
rpaords we& ntit estaulished: F&I.S of H. i l zoto  reed on m n  and., , . 

. . 
l ivesroe! i n  New Y ~ r k  (Jamnbaek. 19696; Pe$uoan, 19121, and inan; . ' ' 

. . - liueslL!&, .and nouse .in h c e r i o .  (3rd h st a l . ,  19701. 'Smith st .a l .  (l(70)' . ,  . .  C 
. . 

. .  . . . <-A ' . . 
, . 

. . .  



.. , . 1 
reported thar H. iiiola'is .a r ipar ian  rpe;es ;n-Ontario and captured . . '. 4 
specidenr from r j rp t ive  robin and the lhetd of a f e r a l  snepping t u r t l e .  

larvae may .be collected in organic debris end moss on cdges o Z  ponds, 

. swamps, end i n  sphagnum bags in  h l r a r l o  (Teskey, 1969) and ~ e v  ~ o r k  

' 6 ' (Pcchumn, 1972). 
, ., . . 

. , 

. . , . Observations of t h i s  species. in  the I@nrra&wr Mirshes are 

s i m i l a r  l a  those made by o t h e r  workers i n  eastern North h e r l e a .  , 
~. 

' . . b o ~ d e r  reglon. Adults were taken from mid July u n t i l  mid iivgust in ,the . 

. . 
rmrramar a r s h e r .  w,hs were taken f l y i n g  about c a t t l e  and man; + 

'feeding on min.  stone et 0 2 . .  (1965) indicated that  he range of n. ttosco . . 
i s  u a & a  md Sarkarchevan to Labrador. ~ e s k e y  ((169) found ~s l -vse  from . . , , .  
vet sphagnum mass graving i n  drs iosge  d i tches  in ontarid. me author 

. . 
IS unaware of any 0 t h ; ~  published i n f o m t i o n  0" ~ h i s ' a p e c i ~ s . i n  eastern . . 
North Anerica. ~echv*n (1976-pem. c m . )  indicated thac he had seen 

. . s H .  itasm from Lbrador ,  bur hsd nor seen i t  from Oorario, Quebec, NEW . .  . 
. bru;swick; N O V ~  ~ ~ o r i a ,  or ~ r i n c e  Edward =*land. . . 

, . I!ybomit,n itas- has  nor frequmlly appeared i n  cabalid 

. . . l lter+ruro of enrttrn North h e r i c e .  11 i s  presunebly u n c o v n  and i s  

' , sppagenrly recorded lhera f r m  maritime Canada f a r  the f i r e r  time. , 
. - . . - I i 

. . . .  
d2bomitrn lusiopktl~ulma , 

1 

. . - .  
Hgbvtnitm Laaiophth~lnn is the th i rd  most abundant mhanid i n  , . . - 

' . the .ova .scotia-new Urunnr!ek horber region, and accounts fo'r l i . z x  of , . . 
~l lc ' lopula t ibn .  RcInfosll (1903) repbrfed t h a t  !his species *as qui te  ' ' 

. . .  
- abundant during June i n  New ?runavick. makpson (1968)  found , 

. . 
P 



, - . . i. I h u i o i l h t i ~ o l r m ,  to lbe one of the more abundant t.abanids In  New Jeisey 
. .  . 

and, while P ~ ~ ~ ; M ~  <l912) recorded i t  so widely d la t r ibu ted  in New.- = 

. , yurt.  i r  is apparen t ly  abuGant i n  s h e  areas o; that s t a t e  (narchy%se. 
. - i -- -- 11 a t . ,  19lC; Tarhlro and.schusrdc, 1919). mis -epee ies  i s  nor,vev , ' 

- . 
abundanr 1. 9ueb.e (~oberf,.I958) or .0n la r io  7Daule< 1959; smi th  st 61.. , 

1970). It$ rhe Ianrramar Harshes. adul t s  may'bs. taken from mid, June u n t i l  

. ., , .  ' . . 
. . , - l a t i  Jgly. ~ a m e s  (19b) . ieppr ted  that adul t  emergence occurs d y i n g  l a t e  I ~. 

~ u n w  i n  Ontario. Adults may be encoiniered f r a  lace  ~ a y  u n t i l  ~ u g u s t  i n  

onrar io  (Pechluaa.at 01..  1961) and Ncv Y o r k  (Jamneck, 1969bj Pechuran, " 

. . . . ;  
1972). I n  -file Tanrramar H e r s h e s , ' ~ .  laeiophtholno feeds on c a r r l r  and i a  . ' 

. . 
ihe, lnvsr abundant tabanid taken f l y i n g  about entr1e. *dulr..vere a lso  " . . . . .  

, . .  
col lec ted  vh?le f ly ing  about mn. , Thid spee ie i  i s  p re fe remt ia l ly  aylvan , . 

, . i n  Ontario, where i r ' f e e d s  on .urn, deer, end,noose (soieb s 4 a 2 . ,  1970). 
' 

II IMY I F D  b e  B pest of l ives tock  i n  0nmrio  1960) and uw ~ o r k  ' ~. 
( J a m b a c k ,  196%;- Pecbuman,-1912; Teshiro end Gchwerdc, 1953~1.  Peehumn 

' 

(1912) reported tlvlr i t  i s p a r  unusual t o  see e n r r l e  itreaming with blood 
- . 

. + .  
from Lhs sttacks o€ ii. &iophtha~na in,New lork. Troubridge a.d Davies ' , ., 

-. " ,  - 

I .  

( l~ l s ) , sugeeQred  tha t  ~ l ~ i s ' l , o r s ~  f l y  my be capable of i a e y l r a r i u e  aurogeny . 
,. , 

l:iararlul 13eehumn (1912) blsa reported tha t  Lgsr a r e l l i d . i n  various 
. . . , 

plan ts  OYFI mist around In  Nev York, aqd Teskey (1919) observed jet- 

. . 
: uild esg misrs on '~eaves  OF ,shrubs and cmrmils. in  cmrario. larvae 

. I  / 

. nrr .oar often fovlld i,, moist or vet s o i l .  xut have a l so  been found i n  . . . . 
'bops. p r<t ia l ly  d r i e d  sunws: aarahi8, 'end r o t t i n s  logs i n  Dntario 

, . .E 
(Junes, 1963: Teskey, 1969). Neu Jersey $Teskey, 1969), and Nsu Yoxk . . . 

' .  (P~hunan.  1912; Toahi roend  Srhuerdf; 19530; <eskey. 1969). '  
. . 

. . 
. i r  apv&ri that c a t t l e  afe tho prefer red  source of blood fpr 

" 

t h i s  horse by Lh:ou~hout much of  its.;ange in  e a s r e m N p r f h  b e r i c a .  h 
. . . , . / .  .. 

. . - 8 :  



\ 
H3bobanitni tio,.iiinn ~. 

.- ilyj.m%tlw Ijurhina is vnconnon i n  r?;~anrrhar Nsrshes. only' . . 
Four .pec1.&s "ere co l lec ted ,  onhof vnich war teeding on mn. Adult. , : 

\ . , 
were reken from mid Ju ly  u n t i l  mid Augu8t. M a  spec ies  ray be c o l l f f t e d  : 

. . . - i n  m t a r i o  from l a r e  ~ u n e  u n r i y - T ; B v ~ r  (~ecbunsn  st a t . ,  1961). . , " 
\ 

?.e:humn 11964) recorded i t  from quebec and ~ h i l l p  (19621 ' repor l?d . i l  . , 

From I.sbrador. 

: . Isb-tm l io r l iOe  dvea nor appear t o  be very sbundsnr a n y h e r e  . . 
. , ? i n  eastern uorth h e r i c a  and very  l i t t l e  i n f n m r i m  on rhe biology of . - ,  

. . . . Chis sp*cies is available. 
. . 

< unlY one' specimen of H. tnigigtosso vaa ca l leered  i n  the Nbva ' .. 
: . - scor~r-NEW-nructauich bolder area. It vawnerteh v h i k  f ly ing  about man 

./:e--- . . 
durlllg mid June, 1913: ~d*s%ay be Lahn fro. ear ly  to  late June in , . ', 

Ontario ( ~ r c h u m n  et ai., 196I). '  It has s l s o  bean reco;ded from Quebec 
-. . 

LPech-0, 1964) and N e v f ~ ~ n d l e n d  (Phi l ip ,  ,1962). 
, . 

B 
, :  

. : . . Hybmilm fzr+*.de . ., 
b .  

I .  

, new lrunsvlck borddr regtun. 1t is a l s o  uncommon In m t a r i o  (smith st a t . ,  

' - , 1970)., Quebec (Robert, 19581 and Neu ~ ~ r k ' ( J a m b a r k ,  19696; Peehuman, ' . '., : 
19721.. Ph i l l )  11962) reporled chi% specie* from Wevfaundland and 

... ' ~ i l b ~ ~ d . ~ .  hts nay be raLn from mid  J~~~ yntil J U ; ~  t; the 
, 3 

rantramr n.cs~,es, l a l e  +ny v n r i I  iate June in N ~ V  (~echunan ,  1972). 
, . .  

. . I ~ L E  ~ e v  u n t i l  l a t e  .lulv in  onrar io  (~ech-n et at . ,  1961). and duiing . . 



. , 
. . 

. . , , 
163 , . 

. . 
V 

, . 
. ' Juue in Quebec, (Robert, 1958). Fehales "?re eol lee led  feeding on ~b and ' 

, . 
f l y i n g  obvvr c a t t l e  i n  maritinE canada. 2nd smith st oz. (1970) 

* 

. ' . sdul*s from deer and noose in  m r a r i o .  Larvae are usually found I n  
. -.. 

adhagnum bogs, .but have albo been taken tn moss i n  swamps, marshes, and 

d i r ~ h e a  i n  ib rs i io .  $edbnl, and New York (Teakey, 1969). . . .  , 
. - , , 

.n:baitm licrido i e  a %dqapread b u t  r e ~ a t i v e l y  uncomnan her* 
. 

, . . . . . 
f ly  i n  rrrr&rn ~ o r t h  ~ r i c i .  o b s e r v n r i o ~  of this 'specias i o  ths ., : . 
~anrraad< Hershes dgreg q i t h  those made by workers i n  drber regtons I 

, .. . 
# '  . . ' 

eartern NorLh-hm<ZiEa. 
P 
! . . .  

, . . . .  . . 
. . ~ ~ i a m i ~ ~  . - . . ,  . . 

- .  
Mybanit? nuda i r  relatively abUndanr in me Tanlramsr WArshss , . . . 

and i e  one of the most abundant horse f l i e s  in' Quebec (Robsrl. 1958). It ' , . . 
, rs rp~arenr ly '~naomnorr in  ~hltaria (navies, 1959; Smith e t  a$., Iri70) ind . , , . . . . 

. l e v  York (Pechuman,.l972). Adults ware taken f ron  ear ly  June unri1 a i d  

~ u l y  i n  maritime canad., ea r ly  June until a i d  *ugust i n  quebee ( ~ b b e r t ,  . ' 6 
19ra). and nay JUQ i n  N ~ W ' Y O ~ ~  ( ~ d ~ h ~ m a n ,  1972).  mas (19631 ' . 

. ~ 

reporred r t t r r ' i d u ~ t  emergence oceurs,during mid ~ u n e ' i n  Onrsdo, where ' 
' 

. . 
id? l r ;  m y  & taken from l a t e  u y  v n r i l  l a t e  Jvly (Peehunan st ol., 1961). 

' 

Fernales of H. ,xu& were nopt numer~ua i n  barns i n  the Tanrralaar Marshes, ,-- -- - 
-, but w e m  frequently netted about man: Smith st el. (1970) reported that . . 

t h i s  spec ies  is  ;XCIUS~V~'IY sylvan i n  cnmrio ,  'and collected adul t s  fee6lng , . . . 
, "81 man, deer ,  and m u y e .  Pefhuman (1972) ?nd Jamnbsck (1969b) ind ica ted  , , . . 
~. rrsr  ..le. have heen ibvnd  overing oo -"rein tops and I" f o r c a t  . 

. . . .. 
. . e i r a r i n s s .  '1nrGa3 arc  mnsr eommoniy found i n  vet moss i n  swamps and i n  ' . ' 

. . 
' . ... debris a t  rile .mrexn 0f.a poo1;snd have been reken i n  +cario . . 
. . 

' . (James. 1461: ~ r r i a y ,  1964) and N ~ L  Ydrk (pechunan, 1972). 

' a  . . . . 
.. ,. 

. - 
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, ,  ; Obliemtions of n, nu& i n  the Teolramr xsrshea do nor di f fe r  . . . '' 
~ignr f ies . r ly  from chorc nad! by k r k e r s  -1" other regions of eas;ern north 

Amertca. ' . . . 
. . ,  . . 

, . 
H y b m i t ~  t rep iJa  , ' 

. - .  
. . 

ildVmitm t r sp idn  i s  an Gneomon horse.fly i n  the Nova Scoria- . . ' 

Nev lrvngvirk border areai I r  IS e l -  vnrolaon i n  New l o r k  Illat tty~se . . ~. . 
\ '  

k t  o t . ,  1974), bu t  it i s  e p p a r e n t l y ~ m o n  i n  the lidfrandacks (Jamback,, 
- : . . . 1gisa ;  pech;man. 191~) .  smith s t  bz. (1970) reported tha t  H: t m p i ~  i s  

, , . - common i n  Ontario, uhera,pauies (1959) reported.fhaf i t  was s b u d i n t .  . . \ * 
, A a ~ l r s  k y  b; co l lec ted  from l a t e  jvne uotil'lacp l u l y  in  mritime c a n ~ d a  

' ' end during June and July 10 N& York (Peehmn. I 9 n ) .  .James (1!63) 
' 

re)orted tha t  adul t  emer'gAe\nce',oeeura 4u:ine u d  Jnly i n  &tar lo  where 

. ' adul t s  m y  be mked f rb .  ~ v h e  i n t i 1  l a t e  August (pecLmo e t  oz., 1972). 
' 

' Adults have been rtken f ly ing  .about nan pnd e a ~ e  i n  me Tanrrsmar u r s h e e .  . 
' nan is good host f o r i i .  t w p i d o  i n  'krario,. buc adult8 have alsoibeen . . 

. . 
taken frm deer, n$a.e, knd ~ a p t t v e  ( ~ b  (smith e t  at., 1910)., n i s  ap&ies . . , , 

..,> , - 
I s  .siniy s y l v m  i n  ontarlo' (Soirh st aL., '1918) and .is c-nly collected . ' . 
i n  the viCikity or ephagnu. bogs i n  Neu York ( ~ e c h u k n ,  1972). Leme have : 

. . 
been found i n  moss in,sphagnlun bogs, suawe. and in:the banks of slow- 

mouins srrramr' i d  h r a r i o  (~%mea, l'963; ~ e a k e y ,  1969) w d  n w ' ~ o r k  , - , / 
.. . 

( P e c h ~ ~ o .  1912). 

, . . 'chi: horse. f ly ,  i s  r e l a t i v e l y  ubcod.6n i n  the ~ a n r r a m ;  )(nrshes, 
, ,. - . vheressrjle l i t e r a t u r e  ~ n d i i a i e s  c h e t  it h b w d a n t  i n  mny$fas d i  ' .. . 

. .. . . , b 

eastern. ~ l ~ k r h '  b e r i c e .  1: i s  unknovn why this spec ias  is  uncon$on in  ' .  . . . . 
h e  Nova ~ ~ ~ t > ~ , - ~ ~ v . b ; ~ - . = ~ k k  border :regibn,. ' . ' '- , . . , 

. ... 
ndbmi t tu  ig?hua 

. , .  . . 
- . ,  '. .* Iwp forms of a. typhua, bath  uncomon, have been coi lac ted  i n  t h e  . . . . . , 

. . . .  . 
. . . . . ,....,.,. . ~. . . .  .. ' .  
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8. 

. . 
~ & s  S ~ ~ t i a - l I e ~  B r u n ~ w i ~ k  bo;der region. .Pechuman (1972) has e h s e h e d  , 

, .  . . . , .  . 
' vnriabillty'uifhm~Lhis.rpeetes in New lorli , 'and Pechvoao s t  oL. (1961) '' 

r n d i c a r ~ d  that two fdme of 8.  typhuaoccur in h l a r i o :  Hybanitm typhus i . , 

19 widely d t s r ~ i b u t e d  i n  New Yark'(Pechuaan, 1972),bur 1s eammo~ anl? i n  . ' 
. . 

the mountainova areas of tha t  sta te  {Jamback. 1969); Pechulan?, 
1 9 j &  , . 

X a i r h y s % r r t  02, (J9>4 a l s o  fovnd i t  t o  hs  abundant i n  ~ e u  york. 11 . . I 
i n  co-n (*vies, 1959) or r e l r l i v e l ~  abundant (Smith s t  ol. ,  1970) i n  . . 
Dllar ia i  while i t  i s  uneomrwn i n  Quebec (Robert, 1958).and NW j e r sey  

Adulre weie &ken fFom early July co ' l a te  August i n  the Tafanrrhmr m&hea ' 

. . 
, and from l a t e  ~ v n e  u n t i l  ea r ly  *gust in 

Prdlum~ln add aurrob,' 1969). J a m s  .(l963) - 

occurs during mid July i n  Onfaria, where 

. July u n t i l  l i t e  h g u s l  dSCith st .$:. 1910): Penales a f  R. typhua.rom A . . . , .  
' were taken f ly ing  rbovr man and e a ~ n a  %nd feeding 05 cat t le  in  the 

1. ... , ? .  , 
, : Tanrxamar ~iarshea while X. typhus P o i  B was taken ml; in. barns. . s i i t h  

. st  02,  (1970) re/or:ed that H. typpue was prefersn t ia l ly  ayivan i n  W r a r i o  ' ' 

, . , .  
= - :' . and c011e;ted specimens reeding on man, deer,'and n o ~ s e .  ~adnback (19699 ' . . 

. and Prchuman (1972) ueporred that this speeins w i l l  attack .sn enl live- 

!./ stock in New York. Larvae have been favnd in vsL moss in  sphagnvm bogs, , 

'2 \ ' . \In swamps, and ar . the edges of ponds, l akes ,  and streams i n  Ontario ' . 
. , 

( J a o ~ s ,  1963; Terker, 1969) rlnd N e w  York (Pech-n, 1972): , . . . . 
H#bumi'ru ‘?!,bus apparin.t1y a;~ur*'i" fW, fa- in eastern North 

. - 
. \ ,  % m r i c a .  k e n  more inromariori i s  knom, +tie rvo fo*s of  rhia . . 

W Y  be ahown i o  be q m t e  d~fferent e e o ~ a g i c e l ~ y .  . - . . .. . . 

#>banit ,"  sinozis , . - .. '- . . .  \ . . .  & l o ~ n i ~ > o  a ~ + . ~ i Z i s  ia. an u.ieanmm horse f l y  in  the N O W  scotin- 
. . 



. . : 2- - .7-) . ...;..! ::.- -.-.- ;-: 
. . -. . , 

--L---- . . 
. .- . . I ., ;. , : 

. , . .'. , .  . . . 1.66,' . , . 
, ,  7 , . , '  . . . .'. , . .  , 

. . . * .  . .. . . ..;,, 
, .  . . . 

' uew nrunsviet border region. II is. a l s o  uncommon in puebae ( ~ a b r r t ,  1958). . ' 

. . , .. .. , . . lontaria (smith at 0 2 . .  1910)' and NW ~ o r k  (jsmnbact, 19.69b; eer?uiaan, . . . ' & -  - . .  - .k 
n .  19??). Peehuman (1970 repot.~d cramioing a specimen c r q  N ~ W  ~ersry , . . . .  

, , , ij ~ h i l i b ' ( 1 9 6 2 )  reported ~f., rnonr~+~~'lmn ~ p w f ~ ~ n d ~ d  lurd ' ~ ~ h ~ ~ d ~ : .  , . . . . 
. .. . . . . 

. I" dle: Tanrramr ilarshes adul&mai be e b i ~ e c t e d  for a . b m t i % i s n n i n g  . . . 
J ' -  . . .  

. . in enrly ~ u l y .  'ndultr m y  be r?km frorn ear ly  hne  u n t i l ' l a r c  ~ u l y  in ' - - ' - 
. ' \ .  . . .. - &tarlo ( ? C C ~ ~ ~ ~  E t  ul., 1961) . d d  dviing $un;.sod J l l y < i n  New Ydrk . , -., . . ~ 

. ,... ,. . . .  , 

(Pechumn, 1972). ' p e l ~ l k  were tden f ly ing  ahovf man aid r sea ins  o i - '  . ' 

. . . .  . 
. ' c a t t l e  i n  the Tanrrsmr Marohen. 8 9 t h  st 01. ( Ib ;Oi ;b l lec ted  adul r r '  

. 
. . 

,(fdth,, , . < : in btartb dab=, and moss. . osvies  ~lsr;) 
, . 

, X.  a o m z ~ e  had the tendency t o  f i y  low and swel l  /ear'-cer i n  mrarlb; 

~ e s k e y  (1969) Qeparted the l a k a e  f m m  sphsgoum bogs. , . , . - . . . , %  . . , . , mis horse f l y  is a p p i n n t l y  me-on throu@out eastern ~ o r t h  

. h e r i a ,  .and the repoired b ~ o i o g y  of chi* spsc ies .vr rh in  p i s  area does ' ' . . 

n d t L d ~ t t 2 r  s i g n i f i u n r l y  from one region. to another: . 
xr, ' ,, . 

. - 
. , 'mbonus nigmvittotua . . . , 

. , 

.  his is an abundant horme f l y  in many of the coasrai'areas of 
. . 

. - . .  . 
' rhe 'ur lnm Brournces, although i t  re r a r e l y  encountered' vecy f a r  inlarid. . ' 

4.1" " \. on$Y four  sieeinens were ra*sn,.in the research jva which LB approxiosrely 

8.0. km from t e s  searesr sslr w r s h  where 1awae ~f T. nig&vittatua .,, 
-' 

. . " .< 
proqrb~; .mi.  I , ~ ~ ~ ~  f l y  la aomonly referre#'rb the i-.alnarsh . ' - . . . 
greemhead.' In New York-(Janrhaek, 19br)fi;'~amnback and Wall, 1959; 1 r 

. .  . 
ue~huwp..,  19721 and vew ~ e r s e v ' ( ~ ~ n s e n b .  1952). I t  i s  c-n, and at .. . 
t ines  abundant, r- coas ta l  preae of ccnnecrrdut (wallis; 196?), NW jersey ' 

, 

: . i~~~~~ B ~ ~ , . ~ ~ ~  ,968). N W  yor t  ( ~ ~ ~ b ~ ~ k ,  1 9 6 9 ~ ;  ,amback .nd . . . 
Wall, 1959; Pechrimar: 1972). Adults m y  he taken f r y  mid July u n t i l  the . . . . 

" ' end of August 1B mririme'Ca&da, and f ron .June ' to  Septenbet i n  New Yori . - .  . . 
, , A. ; . . 



. . 
. . 

, . (~e~burnrn ,  1972). M u l r ' e p r g r a e e  occurs from l a t e  ~ u n e  through lac6 . 
' d .  - .  

nupvsr i n  N=V Jersey ( ~ o o k e l  an! kanscrs, 1970). a&al;s reken i n  rhe . . . . . 
study _area were'flyinp, about man end feeding om man, as  uere,spesioeoe. . . . -. 

. . ' m coasre1 areas a i  a11 three ,mr i r ime ~rovinces. m i s  spec ies  !II a - 
. . . . .  frequent end. annoying v i s i t o r  ro  rw t o w 6  of A,~?L.:N.~. ~ ~ ~ ~ i ~ , ~ ~ h '  , 

. . 
: sacrv i l le .  N ~ W  ~ r u n a v i c t .  m?s horse fl; does nbr seek to t r k i  inland """' .; . . . .  . . 

. . .  , , 
~ onFepprec iab le  d i s rance  i n  N D ~  York (~amback,'.I969b)! and i s  eepee ia l ly  . :, . ' .  . .- . ' , attracted t o  bather4 (Pephuman, 1972). Jamback and W a l l  (1959) i l s o  . " '  . , 

. . .' ' reported Lh.L P. .{iig~"lttotw,is' . serious peat of ar" i n  new York, and . . r- 

, . . . . . 
P,.*Y~" i i 9 l i )  indicated fhar  dmedri;sntn'als may a180 be bothered by 

, 

" 

. . 

-I . 
.I : New Jersey (?reimn and Hanrens, 19jZ; '~oeke l  end Usnsens, 1970; Terkey, . . ,  . . .  .. ' , - ,  . . .  . - ,  1969). JemUaek..and Ha11 '(1959) 'found larvae ro be most abundinr in-areas. , . 

. . . . .. .i eossral uew yrrk :her; $nr$A aiterniflora-uss me domant V&u- , . . '  ; . . . .  
, . , . ,  . 
. . - . ndn. nociiri and ~ ~ a n t e n g  11970) indicated chef ~ a r v e ~  p i p u ~ a t i o n a  i n  . ' 

\. . . . . .  
New Jersey lltghe;t s lop ing  bank. cord grsss (3. oZtomiflom) , ... . . . .  

0 . . . . . . . . .  " . *  . .  b 

"a+abour 0.6  m c e l l .  , ' . . ' . - .  . 
I . .  . . 

. .  . . . .  
. *  . ,  T. +<g?c&tt$t& i e  a ser ious  peal' . . .  . . . .  

. . :i . . &,ms.r c'orstsl .arb$s.bf m y i t i m ;  cpnedd and rhe.Nev England Stales: It " I ' . . . . .  . .  , . 
. . .  . , . .  

,: . . . " . . . .  ' i  
, . . . 

... . . .  
. . . .  . , . , .  

, . 
. . ' '., about a"truc\in"ille rintddarre Naeional Wil'dltfe ?re. d d  m e  spee&men , . , . . .  - . *  , . +; ,, , . ; . C-s ka;~ecra< vh'ii: f lr ins,apouil.an i n  Tidnim,  aaia seona: !oth were '.. . . .  ' .  , . ' ' " '.a- , . . '  . ' ,  . . . . . .  . - ,", , . . . . . . . .  . '. . .  ,..., , . &  . . . .  ,. , . J .. . - . .  : * . . 

'_ ....#' :. . ; . . . . . . .  
% .  . .  . , > .  , :. . . ,  . . . . ,. :.', ;., . . . ; . : . . r  ..* ....._ . . ~ " _  . . ;  . .  I . .  . . .  . , .. .' " , 
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168 , 
. . 

. . . . . . . . .  ~. I . . . . , 2 .;. 
. . . . . . .  

. O . / '  , , , , . .  . . . . . . .  
ro l l ee ted  i ?  mid *uguer of dqfferenr years.  Helnrash (19033 collected . . :i .. , - 
sever., ;prcinenr ii New Bru"auiek dur i tg  Ju ly  m"CA@guar. Tulionul. - 

. . , . 
' - ' novuesdotiae i s  ~ i d ' e l y  d i s t r lbured  i n  Nw York (Peehuman, b 7 2 )  kut ii '., . . . ,  . .  . )  '. 

'r . . I s  uneamon (Jamback. 19696; Ilalrhysse i t  at., 1974; Pechuman,il972; . ; 
. , 

?e=huolan and Burtan;1969); Pebhuman (1964). recorded th i s  s p e ~ i r a  f &  ' 
, ,. 6 , - q  . . ' 

Qnebec, and i t  i a  8 1 ~ 0  found i n  Or;fa~io (Peehuma. s t  ol., l k l ) .  me . . . . . - .  l a rva-of  T! novnrscotioa has,n.&peen recorded bui  (1972) found " 
. a s ~ e r h l y  *merged =dul l  in  an overgmun sphagnuvm big  i n  New York. . .  

- .  1 
This h?rde f l y  18  uneo.mon throughout i t s  reported eaarem ijorrh 

G ,  
. .  , 

8 k e r i e a n  range, aod very l i t t l e  info-tion on the biology of th ia , spec ies  . : 

* 
is avsi1a,uq. - .  . . ... . . . , 

' eimitis .?*, ' ' . . 

. . .. rribunus-dnilis uncamopn i n  rhe Nova ~eotia-N.W Brnosvlek , 
A .  

border area. I c  i s  also'unco-n i n  New Je rsey  (Thowsdn, 19696) al<hou& .: : . .  . 

i t  is abuod,aniin area. o r  ~ e w  uoxk Wat rhy ise  e t o z . ,  1974). ~~d~~~ 
. . .  (19641 recorded T. s ini l is 'hom Cebec . .  Adulre iave been rake" only ' ' . . '  

'. during june in the pnrramsr krshes. lsnes (i963) reported,that 

r 
. ,  . 8 .  ' a d v l r i  energe d i r i n g , i a r l y > u l y  i n  hllario, vheri fhey.aay be eallecr,ed . ' 

, .. I 

frdm June fhrough August (Pechunln st el., 1961). 'MUl t s  have dlao been . . .' . . 
. tahp . r n n e p r ~ ~ s i .  ~ ~ u i t  i n  ~ew.:.rk (eechu.um. 1912; ~ & h m a n  and . .' .' . . . - 

nnrron, 19691. ul sqecimnrisf T. sirnilis e o l l d e ~ d  i n  t h e  Tantrannr 
. . 

, . . Elarsher wer. taken v h i l c  f l y i n g  about cait+e, although a spe;imn taken 

a t  nulurray.mmer. vew nrunsw;ck, was feeding on man. nis horse f l q  !s ' 
. .  . .  ' .  ,. 

' .- .a pear .OF ~ i v e r t o c k  .n lieuYarr ~ m n b a t ~ ,  19696; P L C ~ U ~ ~ ;  1~12) .  , . . 
Pec?unun (19?2; a l s o  reported that 7 r r l e  may be seen s t rean ins  with . , . . .  
&ooa from rile s t t n c k s , ? ~  n s ini l i8:  Lanrae bans beon Grid i n  m r a r i o  , . . 

. . .  
(~eskey , '  1969) and X r v  Yock,(PCeh-n; 1912) variety o! semi-w,usric 

. . . . . . .  . . . . . . . . . .  .... p . -  ' . 
, . , I - '  

, r ,  . . . . . , > .  :;. :.: .../.).., I-. -.&i-i();L.. :*d' . . .  





- ,, : . . . .  . . 
?70 . _ : 

. . , , 

s2ny r a n p u n r u f -  1arval a l w l i i d s  urs U S W I ~ ~  started in nay 
. - 

Of each year (Fig. ,,I-, P.. 79-80), ,only a feJ larvae 05 C. mlotu A d  
, , 

P. .ir.twn wc.rr collrctqd, Buu~rdve *"*I cares "ere'obtained a n l  i r  i s  . ' . . 
. .. .__lllIIYsht that there species and eoreibly others occu~red  i n  many pf  the 

. ' :streams in the pa Scatia-New Brvnsvlck bordst area, bur had emerged b j  . . . 
. . 

the end ui kpril. '  . . 
: . miti& i!ier recorded from ths ~amtramar mrahea represent 

, 54.6% of rh_c 108 specicr recetded €rm.the Mririne Pmvinetd. Thicry- .' . ,. 
0.n speclrs of cu l ic ids  are reported from rhese provhcee (Table 6, 

.- ' . p. 38). and 19 o t  ~ h e m  have been rakm in ihe ~antrsnar  &;shes { ~ a b l e .  . . . . - 6-7. pp .  18-39). some o t  rhe:e appear to be proutncial ~ e o r . 3 ~  but . . ,. . , 
none are new r o  the Naririneo. menry species of  rimuli%da are recorded . . . . 
rrom Mrttlne canara 5ra{& '19, r .  77 j , 'o i  v h p  nine ha;Aan iound. 

, 

, . . . 
c k = = ~ ( -  , , , >  in' ;he Ta:;rsiai bdars~=$ &ble3 19-;b, qp. 77-78). @in. 

appnrent1y new provlnc'iarrecordg and S. z.tipc*, t. rror.3.a f r o m  ih\ J ; , 
, '  . . 

. . ' %tirime . ~ r n v i n ~ e o  . for khe ~irst tine. ~ifty-six spacisa of wbsntas are  . . . . ,. 
nbw knom tiorn mririme canad. (T.~IC 21, PP. 96-97),. oc which 31 have . , : 
been wen in the Nova S E D ~ ~ ~ ~ ~ ~  ~ ~ ~ ~ ~ v l ~ r ~ ' ~ d ~ .  (=*dies ;I-22: - ' I 

. . 
96-9~ ) . .  . several. proytne i .~  b."t C. mi~us:  n. i t t o t i  , . , . 

. ~ L* 
. X. i t o ~ a ,  and n. tggh'hus?iin s .re recirded from the urtt?rnP Pmulncee 

- E"r the f i r s t  ti=. -, -,, 

- .  / 
f . ,  . . muropca ' . . . . . 

. .. . , .  
! 

rnc's+n.ies :ompos~tion and abundnnce of bttlng f l i e s  i n  thin 

, . ~ .I ' 
are 1.r enter by r ~ i w t e  and ~ n v i r o m a c a ~  modification nnd.narsh "t - 1 

ma>usernmt. 
. , 

' : .I . .< 
\ ' .  , ,  ; . ' ,  , 

-, , . . . . - .  . . .' . 
. .. 

, .. . , '  . . 
. .. . . .  
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U1 

. . 
Cffecta of  C i i m L c  , . - 

, ,. . a ~ i r n p  flies =ie bu; 0180 the%* abundance. ~ 1 1  C ~ D  b i t i n g  h i e s  . . , ' ,  
con9iderea I ,  this s t u d y  have squat*= or nemi-aqu;eie ~d  

' , . cmristenrlr h i g h  re pcrarures and l i t t l e  or no rat* would obvious2y b e  

. d e t r i m e n t a l  to L h e , l ~ s l  Bnd p u p a l  popu la t ions .  ExLeodad pa r ioda  of . - - A .  \ . .  
pxecip*mriun! .uhile be"ef,ei.~ S; the i-tuxes; would t.bviousll 

decrease t h e  a;ulnt O E  time ausil .b~e tor mseing, feeding, hnd .v~poei t ion  . , a, 

, . of adullr.  . . 
. . . .  

&,""a1 Abundance 
; _  . '  a&... 8 (PP. Y - ~ s ,  1 5  93-94), arm 20 (pp. 1;5-116) . , ' . 

. . 
e .  

t h e  f l u c r u e t l o n s  i n  numbers o f  the ve r iovs  s t o u p s  &f b l t i n d f i i e s  du r ing  . ' : - . -  
. * t h i s  pprl.d. ' 

, . . , ' -  

. . , me seeo& o f  'this s t u d s  1974. was probab ly  t h s  b e s t  of - , 
. . - .  

fbe r h r e e  fu r  t h e  c u l f c i d a .  D u r i n g ~ l 9 7 4  t h e r e  was s u f f i d e n r  r a i n f a l l  
. .. . . .  (Pis. 4 ,  pp. 31-3&1 to prevenr many ,of t h e  small remparafy and/or pernanenl 

. , - .  
. . I 

from d p l l l g  up and tb  mainrain f a i r l y  h<Sh water leve ls  in prrmsnenr ' - , 

. . s i n c e  r h e , r a l n i a l l  ues nor canrmuou+ens at time# e l i g h i ,  1 . . .  
il r1lowe.l adult. to  Eollo" ~ h ~ i ~ ' " ~ " d l  behav io r  parterns: 

. . . me second peak in mosquiro dbundance d u r i n g  1974  (P!Z', 8, - . .  , 

pp. 54-51) : t o l l g ? ~ ~  0 heavy r a i n f a l l  two t o  rhree veaks e=rlier (Flg. 4 ,  
! 

, . , RP. 33-31). mis prec'ipi.carzon provided s i t t a b l e  hab l r scs  for  temporary - ' 
. ,  ... . 1 .  

. .: POOL .OBqY'rOe. and s ~ b s e q u ~ n ~ l y  sno rbe r  d d d .  The Llecline in number* 

between the two peska (F ig .  .8, pp. 5 1 5 5 )  could be r$lated t o  ;he lea& 





. ,  . . .  . j  
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sumer,.vnher-water speelee. ' 
. . a  I ' 

( . .  '. . . , , -  ' 

m 1415 b i t i n s  f l i e s  we, edversely.arfec&d by the  hi* , . 
remererurei and l o w  s rac ip i ia t ion .  ~ ~ n ~ ~ ~ l l y .  noaquito numbers sere , . . ,, 

. . d 

sumer,.vnher-water speelee. ' 
. . a  I ' 

( . .  '. . . , , -  ' 

m 1415 b i t i n s  f l i e s  we, edversely.arfec&d by the  hi* , . 
remererurei and l o w  s rac ip i ia t ion .  ~ ~ n ~ ~ ~ l l y .  noaquito numbers sere , . . ,, . . .  
reduced a n t  this war spperen i ' io  a l l  sp~i!s. me dcvelapnenr of the . . . , . . , '  

' - ' hmarures df the r w o r a r y  pool species * : . i n h i b i t = d p d r o u ~ h t ~  b e n  . ' . . .  - ' *.en r h e r ~  wds s ign i f ican t  r a i n f a l l ,  i t  wad enough only to moisten the , 
. . 

' ' ground. belater ;evela' tn the'  pei.anenf marsbca'wre'a!so l w e r  than 
. '' .. . . .  . . . . 

' usual; thva a~ least '& ..some dpitee ,  the op.i=i;~~es found in t h i s -  , 

. . . . . .  
type of habi ta t .  .la eer ra i*  areas of these mrshaa, por t ions  of d r y  land . 

. . 
, . ' . we;a ~ b v i o u s  which n o k l ~ y  sigh; ba under as much ns 400 ?m of  water. -. :, . . . .  

with reduced precrpi.retion; , the  l a r v a l  s l m u ~ i i d s  i a d  l e s s  ava i lab le  . . .  . . . .  . ., 
h s h i m t .  Skiesms would e i t h e r  besane ah.llm, . f tm 1ea"i"g pDrtions of , ' 

. . 
the bed exposed, and/or fhs oarearns vould become nararuer, e w i n  decrereiog . " 

- .  , I 
- f 

rhe.amount OE r v a i ~ a u e ,  s u i t a b l e  h a w t i t :  w i n .  the small amount of . , - .  

,' prec ip i ta t ion  i n  1915, ( r i g .  4, pp: 33-34) i n  re la t ion  t o  t h ~ t  of 1973 a d  , . 

. 1914 was probablp detrimintail t o  the tabwid.., BE M B ~  temperatuies' 
. . . . 

a t 1 9 7 5  ( ~ i s . ' 3 ,  pp. 30-31)~ probably increased the developmeor, rate of . ' 
' 

. . . - . . ~ e r v e ~  and pupal rabenids, i i n c b  adul t s  co l lec ted  e meek esk~ier in , . 

. . 
tha t  yssr' than in  the prev;ous two (;is. 26, pp. i15-116). ' I h i b  the high . . , 

. . . . 
0. in.......... .sand -11 -ant &dp ?t.t~. p r h b l y  

I . I .  . , .  
- .  

- , d r y  0 u t 7 h e  la rva l  and pupal liabirsts,  rii s resu l t ing  'in a s'ma11er adul t  t 

, \" popula~i~n ' thgrn  in  the pr=vious L u u  yeArs (Pig. 20, pp. 115:l-l6)., Also 
. \ ...... ..... . > . I . .  ...I. -mrat"p a d  .**ad p-ci piI1i1. ' 

., , * .  8 

.. thei:'regular behavior may haye been sn$pressed or alrired. ,' ' 
. . . . . " .  , . 

seasonal ~hmdam;e'-- d l i ~ i d a e  
,. .. 

,. . . .  < '. . . .  
' r . . .  . . . . .  . . . . . . . . .  :,. . .  

' . .  . , .  . , . . T.+ . , , . . , 
, , .  

, . . . ,. . .r:. , .:;; . ,  , ' . ? .  , *: ' , , : 
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. \ ,  
' . Aedas.cinez~sua. A .  a&,uoirms, and  A. fitchii uouully emerge . . . : i n  l a t e  "ar. Adults o; A. dnemue may b e  coilecked u n t i l  l a t e  September 

' k 
h f a r i o  (Belton and Galloway, 19661.vhere they era most &unda"t e a r l y  

. . 
in  ( ~ a l d u i n  and aanr ,  1975). &in .et, a l .  (1968) found c h a r  ' 

. . 
A. c inenua.o~cuyred, , in  Haaesclrvaetra v n r i i  ~ctober  . & , t n d i c ~ t a d  that - ,' 

f 

its p&ak was ear19 i n  June. Hsufe (1952) ~ o l l a c t e d  <hin epee ias  during ( .- 
. . 

' ' . ' t~ tc - f i . r sc  week of JUIY in   brador or. d d u l r g  of A: oivbeue are taken ~9. , ;  
about'two'to qne l a t e r  i n  the .Taniramr.~rshrP than  in b t n r i o  . 

. , i B 
and ?laaaaebug.errs. h e  peak.01 aburvd.dsnce is .Ino, tuo To rhrp's ,weeks l a t h  . :" 

, . .  . . 
. '  .ib mr;rtnp 4dd9.-  iledas srcnicia?s occurs u n t i l  1 l r 4 r l i ~ ~ u s t  in m t a r i o  . . . . . , , , i 1. . . - 

. A  
- (Baldwin alan:, q r )  vheie i t  t s  m s t  abvndanr i n  e a r l y  ~ u n e .  uein: 

, , .. . %t 02.  (1168) alsb reported. thal.'the .pcak.df aburidaoc~.oE rh in 'apec ies  end , , , . .  
. . A .  fitchi< was e:rly ~ u n i  i n  narsachuserts, bur ind ieaced  chat a d u l t a  nay  ' . 
* .  I .  : p .rai;qa i n  smaq numbers a s  l a r e  ,as ~eptember o r - 6 c t o b e r .  H ~ ~ E ~  (1952) - 

. . .  . . , > 
, ' b o i l e e r e d  A. .e~~moirme from early ro mid ~ u l y  i n  'led& fitchii .:. . . .. m y  be C O I I ~ C ~ ~ ~  m r i ~  i a r l y  /whuse i n  m t a r i a  (aa lh r in  i n d  chant. 1975). . . . . . 

'. and dur lng  e a r l y  ra latr.ul; in  Labrador (Haufe. 19521. Aedas micirms  . - 
. . . . 

emerges in late ~ s y  L h t a r l o  (Belton and ~ a ~ l o u a j ,  1966) hnd n e = s n c h u s e t t h  . ., * 

(nain B L  nz., I ~ S S ) ,  hi;t nok u n t i l  e a r l y  ~ u n e  in  she Tentramar wayihes. 
: * 

: . . mili.epccies i a  t.km in m r i r i m e  Canada u n r i l  l a te  August, bur'nby be , .. . ,. . , . , . ' cnedunlered u n r i l , , S e p t c ~ e r  i n  Ontario (Beck81 -5 Arv@dx,l959?,or 
. , 

* ,': ~ 4 . , ~ ~ ~ h ~ ~ ~ h ~ b  (Msin'rt  ol., 1 6 8 ) .  The kbundanea pea? 6; th i s  spec iee  .is: . ' 
I. . / , .  - - 

.. , , . :du8rin6.e.rly Junt in canatla, mr&o (Baldvia end'manr. ,197s). .. 
. . I / ' ,  , 6 : ,.; 

~ ~ ~ , M A L ~ . S Z ? E I > ~ ~ ~ L L ~  ( n i l n  e t  at.:. 19681:. . - , ' .. a a ,  . 
" .  ! ,, . - '  . .  

'; ' ,... , . . . . . . iaafr 'c:~~ulr?~ois,.A. m p t o r ,  A, uaqne; cd. .i;.Patihnq ".md . '. ' . ' 
I .  . 

' - .:,i..mtJ~~~,it.ins w"cul dur ing  ti;. y r r t  h a l f  af ~ u n e . " . ~ s & a  ~mm&nsis 
? , . , .  I . .  : .  ,: 

. m.ly bc . ; ~ I ~ ~ ; ~ I ~ O U P ~ I E  awmei in n a s s a ~ h ~ ~ e c t s  ( b i n  h t  at.. 1?68):. , . 
. , . , . .  . , . \ 

, . ,,.. . '  . . . 
. ,  . ~ ,  .. . 

, . . .  
. , I  ' . .  . . .- , - , ,. . . , .  . 
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but is nosf'fiun~rous.<b June., Bcckal and ?UIDOU' (1959) ' . . .. " . - 
A ,  oonabnsia is mar abundana.near ae end 01 ~ u i ; . i n  mei;fb and  ~ o u n d  

' a d u l r ~ u d i i l  rhe end d *;gust. Balduin and  Chsnr (;975; slu, co l iec te*  . . 
< .  . - 

, ' adults near the end o f  August in mtario. b y r e  ( l s iz )  e o l l c c t e d  i i a  
-- . 
species Erom e s d q  ro l a te  July in  LBbrador. Redo8 madanais occurs 

' , . . , ,.  - 
. . . .  

about LVO weeks l s r e r  in the .Tanfratmi Harshea than in  mtario and  

. . Nasrscl~usetrs, bur p e r r i l r s ' u n c i l  l a t e  &gust i n  -11 .reap. mis apecies 

: is not. nmrous enough r l  sHou.a d<f in i te  p e s i  of abundance in  madr ime 
, . 

, ' canaaa.. h i m  e t  el. (1968) fount Lhsr A.' catator, A.  Y~zrma and 'r . . .  , ~ 

. ' cat "dr8ltrms occurred fhroughwl che summer in mssachuse j r s  a n d  ' h a t  . . 
rhr peak fer iieb o f  rbese speei;s ivss i n  ~ u n e .  pabe  omtotop in the. ' , '. .. , , 

. -. dnrramar Harshis closely fo l lovs  the parre* of t h i s  species i k  ( h r a r i o  . . 
. . 

..b H ~ S S ~ C ~ " S ~ ~ ~ B .  peak@ o f  A Y O ~ B ~ E ~  of rbis speoies i n  the ~anrm-r , ' . 
. . urshes i r e  re la ted  t o  e a r l i e r  periods of $reeipi*ation. Aadae v-B 
. . 

- .  ma). be ' raken  u n t i l  early &<obrr ih Dysrio (peltoo md Callmuay, 1966); ' 

. . .  
but i s  'mast abundant in l a r e  July (Balddm and Chant, 1975). Asdes Ue;cpnl 

l a n o r  #abundant in the Nova Scoria-Nar Bruosviek.border a ~ s .  'It qccurs , . 
, . 

rauur. month la te r  In th i s  ares than ihi Elaaaaehuaetta .rid Dtario, a n d .  - , IP - 
. i r  5s coi lec ied  @caber i n  vashchusettv'imd (htario, vNch is ' , . . . . .  

. . ino;;rh.~.nge. fa dl T~~~~~~~ fir.hes. & i n  st <ir (1968) ., - ':, , . ' 
, 'rrporred,tltar @he peek of Cn. Cnprtisnapecyrd i n  l a t e  Augual and'founa ' . , .  

,: . \ . . , . . .... . , .  
: . rpcimrnr u n t i l  Oekober. 'Haul. (1952) sollec'ted. th i s  species f rom d d  . . . .  - .  . . .  

. . . . . . . .  ~ u l y  In;!l'eaIly &bus( in  ~ a h r l k i r .  Gtiseta inrpatidns was col lec ted  . . .  ' 
a ,  .- 

, .. - i only during letr JUIY in.kh='~a.tramar ~ a ~ & .  'I" ontafi., nelduin, ',: , . . . .  . a,; . . ...* che?t (1971) . o l ~ & d  i p e i m e n s  of cd. i i i t m s  u n t i l  l a t e  wguar,, . .  
I- . ... 

, . : .*.:i;.t n e l &  and ca4iW&.(1966) did nor a o i ~ e e t  i t . ~ n t i l  a i d  ~ v i y  a id  
: , . . .  * .  , . found i r u n t i l  late'oftbber.. cuiiaetn &r~jt& vas ci'kea in net . . .. , . . .  . . .  . . . .  , :. ' 1 .  , . . 

' I  
. . ,. 

. . . . . I .  , .  . . . . .  . . . . . .  
. , ?  - -  
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, . 
, , . . Emorgonce cmm.nG:s during l r r e  June ens late ~ u i y  and, since a d u l t s  are ' .  , 

. ' rarely aryracred io Lo, i t s  abundan& and longevity ere uncer rs in .  ' . - 

:.lm~ronja pmturbons orcure £;on about mid ~ u n e  u n t i l  e a r l y  

September in m t a r i ~  (BeCkel and Arwood. 1959) dare i r  is nost ebundsor , 

. . 
near m i d  July. 1 narsschueetfs i t  occurs from about mid ~ u n a  u n t i l  

. .  - . b . . 
r . .  

ocroaer and is also moor abvnarnt i n  mid ~ u l y  &in st oz., 1968). mis . 

species fallowe an i d e n t i c a l g a t f e r n  i n  the Tant ramr  Hamhe., a l though 
I 

. .. 
' ' . r t  is unl;naG ilov iong.fhe f e m i e s  Groiat af ter  the end a f  ~ u s u s t .  ' , ' 

I .  
. , 

b~ophelw ~ T k e ~ ~ i  was col lec ted  in oid June i n  (hl+ri& (Baldwin . 
and chant, 1975). bur ?c m y  'be e o ~ l e e t e d  fro. l i d  ~ u n e  v n c i ~  l d r e  August , 

in'the 'zlntramr brshes. dttophazag eorlei W ~ I  taken during l a t e  '3uly and  '. . . 
early August i b l a e d o r  (Haufe, 1952) v h i l e  i t  was fwnd during t h e  

. . 
/ .  . .. . . 

f i r s t  ha&& ausu2c i n  the  ~ a n t r a m e r  Mrshas .  
, , .  . ' 

., , - . .  , ' - Belton and ~ a l l o v a y  11966) .collected A. &nu~rms  fmo &id nay 

. . 

. ' . . , ,  

. .  . 
~ a u f e  (1952) encountered W. mDnithii from a id  Jury u n t i l  eprly . . 

A U ~ U S ~ ~ ~  rabmdor ;  hwev"r, adul t s  &re nor taken i n  the Tantrqmar . . 
. . *  

. Ydcshes. . . . . 
' r - 4 - 

8 * . dPmps{lson .. ~f Bpaaoo* succeqsion aqd *lindAnc$af"die$ frni . , ,. 

?. 
rlw T ~ ~ L ~ M T ,  Marshas had H a 3 ~ ~ ~ h n s e t t s  and 'mfario ind ica tes  t h a t  t h e  ' , ' 

. , 
q e a ~ o n a l  v a r i a t i o n  of eu l lc lds  in the Tanmamr HarehD~ i s  very s M i l a r  . 

. ru ;hat in orher rrgio,,. of ei;aler," N q t h  mcr i sa .  some OP fhe-'p"i~. . . 
. . : . my ~ C C Y ~  B or a. e a r l i p  or + r e  i n  rha sesim,  but &is ie , , , .. , . . . . ~ c a b r b l y  ralaeed i a  c l i r a r o l o g ~ ~ a l  c o n d i t ~ b n s .  u e o ,  s i n c e  cerc,hn 

, .  . .  . . 
spec ies  of baaquimes have diff.redt"b&havior pa,ttems, the ovnher .f' 

. . 
. . 

I ' - ' *  , . 
> .. \ .  ' . . . . 

, .. , . . ,  
. . . ., . * 

'I ,,. . I .  J .  . , . 
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abundanpe ol those b e c i e a  acrrsrted Lo l i g h t  LraVsmy b e  ,/ - J - '  ' . ,' . . 
q u i t e  d i f ~ ~ ~ ~ ~ r  from more ~ t t r a c t ~ d  to end ~ 0 1 1 e ~ t ~ d  i n  . . . - .  

.weeps about mnn. 
. .. . =. me species cmposirion of the regular  s e r i a l  net. sweeps i n  . . . \ 

the ~ a n i r i i w r  p r e h r s  during 1973 t o  1975  i s  p reae i ted  i n  Table 9 .(P. 53), 
. . .  

me risvres f o r  1973 wit be 5 n ~ i p r e t e h .  With cautioq sin- the  numbers 
, . 

. . , ,  . 
, . or  mosquitoes der a v c q a 6 e r e . m c h  i owr  in t h e  sui8equ;nt two . . . - .  . . 

. , - years. . nore sweeps were made L.1975 t h a i  i n  1974 bur t&sver mosquitoes 

w e r e  obtained. me preenrage campoattip" did b o t ' k a n g e  very much over .. ' 

. .  . 
the two-year pertod vith t h e  excaprim of An. @Jmi vhi* rose from 

. . . v.ar .to 3.52. r t  r s  thoumi that M, pPr&ms did'oor inereare in ' ,. . , 
numbera fro. 191P t o  1974 (Is indicated by these ftgures: ra ther ,  the 

percentage w i s  law i o  1973 due-:. considerably h&r numbers of ' 
. 

, . A. p&ator and A. cmrtator callecred in  1973 ( l i g j  5, pp. 45-46) than 
, . 

during 1974 (Fig. 6, pp. .47-48),.end 1975 (Pig. 7; P p  49-50): 

'sw.mina. osae2ations oi.srarmine, P a t r i e u l a r B  M. ~ t d o n s ,  
. . . . 

, in  the  Tant rams  Harahea.agree wi th  s i m i l a r  obaemations of M. p e r t u A m e  
. . - 

by ~ i e l s e n  (1964),  and of mosquitoes genera l ly  by F e e  (1969). mey- 
5 .  

inaicat.a t h ~ r  w a r n s w w a l ~ ~  f l y  in r e l a r b n  ro a wre or l e s s  , 

- E ~ B P ~ C U O Y B  '= enc of the ianqscepe. I. t6e Tantr-r Uarlrahen rhs  . ' ' 7 :  
e ~ e % n t  or ' '~ i j?r?  rrurkers uaa the norrhern corner ,of ImpDvndPnr ,V , 

' . ,  
(opporife r h a  norrbeartern corner oE I r 6 p o u n b t . I I I  (Big.'Z, 6p. '17-18)). , . ,--. / 
Nine of the 1 7  irregular a e r i s l  net  rwep collections were made i n  t h i s  

. \  : 
. . 

. . same locncion durin$1974 and 1975.. Oameg (1969) also indicated that 

the swam, which may consirr of a s ina le  in2 iv idur l  o r  c o u n t l e s o a i l l i a n a ,  . - ' . .  . . . . . ,  . i 
: i s  r y s i c s l l y  stationary an5 hae a rather &fin ice  poaifion and boundary 

" .  
is re la t idn  'EO d ~ e - m r k ~ r .  80th swarm t ecbrd id  -in TaUle 10 (p. '51) were / 

. . . ' . , . : . , : : 
. . ' \  . . . . 

. . . * 
- I '  \ . ,  
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shown ru conslor of ar g a s t  severa l  thousand specimens and t h e i r ,  , 

ppniticns irera two meters above the  surface OF the dyke and about t h r e e  . . . . 
meters in  diameter. fie swarm of 2-VIII-14 e lh ih i red  vpWind or fen ta r ion  , . .a 
d"d both swarms were observed t o  be in a re la t ive ly  constant "p-and:down . ' 

;w+m~mi.  nieee obseruacione e o n f i n  those OF mmev (1969). evarm ' , . . . . 
encounkred i n  the Tanrramar Harshea $onelsled a l iaac  enrlrely of . , , . 

. \  . 4-parea.bmis; rk lev s&idene of & orhr sieri;s bhiained,uere 

. .  . ,. . .  
. . 

. . 
p r ~ b a h l y  a c c i d e n t a l  catches and not aerua l ly  pert of ~ h ~ \ ~ ~ ~ ~ .  m F e e  ' . . i 

(19691 rcper fed  char aweEm ryp ica l iy .cbna is ra .o i  r s ing le  specks even 
v .  1 -  , 

, 3  

, when oth~r reliked opecies are i v a i i a b l e  i n  <he same aru. ohservaaiond - ,. 
/. . ... . .  

nadr by t h e  aurhor,.Dy$s. ((U69). and Nielaen (U64) sbggesr t h a t  t h e  , . 
existence e n d  pbs&ion oh a avam nay be determined by, v i sva l  r . . 

. , to thc  ;ha$aete;irr+s of  the wrker . , . I .  . 
I ,  . . . . 

. . . ', , Sesootlal Abundance - Simul i idee  ,, . . 
. . : 

*. . Studies  on the se,alonal.gurees\iEn and/or seasonal ab'odsnce of . 
. . ., . 8 

. . k i n u ~ i i a ~  In -st&? Norih ~~*eri;a are f e w  and i n c u d e  those of:8av?es . 
. . . ( n s a ,  1952) in aitado, Peterson and w o l f e  (1958) ih qurbec, a% levis .. ': 

.. .. & . 
c . , .  : : , and Bennett (1974b) In Newfoundland. . 

I '  . . . 
, .  . . , 

.. . ?he studies by &vies.(l950, 1952) and daterson, m d ~ ~ d l f ~ ( l 9 5 8 ) .  - . . 
. . ' 8.e. bdeed on adul t  ~ r l e ? e a .  The 'tole1 catches of k u l t  ~ i m l i i d .  in . . 

. 1 
the Tanrramilr Marshe8,rre so smal l  that nd uaefu l  emmperisons can be 

=-+ , . 
. . n4de-(~i.g. 15,  pp.  91-PI). .fie study by ~evies (1950) i s  bsaad.m ' . . , 

' . . ~ , ,  . 
' . =ieraence cage  eol~ecriot&,j!ile ths arudy by mde.-.(1952) is'based oo 

' I 

, ! ;.c~;.I deep e.ll.ctions: .-dr collecSed adsf ,,om simuliidet; 2 ; ', 

I ; .  . . .  
. . two m&ms w ~ s r s a i  the,preeent s ~ u d y  in the ~iniranar mrahes'yiPlded , , . " . 

. . . .  , . -, . . .  
, , . ,  

, fewer iheh zaol advl ra  i n  rh i rc  of a e r i a l  avcqp.. , .i. . . '' ' . . . ,  . .  , . . . . ,  . .. 
The study by Levis and Bennett (is74d).+in ~ ~ ~ f ~ ~ h d l G d  was pahed 

~ , 
. . . , .  . . . .. - .  

- ,  . . . .  . , 
. . 

, . /.T 
. . . . : .. . . I 

. . , . . . 
. . . . ' .  . , . . . , .  9 '. . -, . , 



. - , . . . "  . , 
' an e o l l e c t i ~ n s  of i m s i u r r r ,  and i s  r e a l l y  ;he only one canparable ro the , . . , . . r . 

, p;esenr study in *&rrawr mrahee. matures  of P. arizt,m were cawen . . 
. . , . ' 

-, ""ti1 ee.1y June i n  ~~"fou"dl."d, while P. ~ t m  "as no; eollecZed a f t e r  . . 

l a te .& in  the rZnrrdmr F r e h e a  (?Ig. 11, pp.  '7$-80). Similarly. . . 
: .. C. m to th  was taken until  early ivne in ~ e ~ m d ~ m d , '  but, n o  found. . .  . - .. 

? aftex mid ~ a y  1" rha N~ve ~seoria-Nev ~ r u n s v i c k  border region: I" 

~ ~ . f ~ ~ . d ~ . . d ,  the S. wnuatunvamc;n&, eonp~ex  ~ a ~ i r s t  ~ i i ~ e ~ t e d  10 
d ,  . . . .  . . . . . .  

l a re  my, w b i l e  i c ' v a ~ l c o l l e c t ~ d  three weeks e a r l i e r  i n  the Talrrsns: . . . . .< 1 , 
- 7 ,  , , , . . ' Barshes (Fig. 11, pp. 79-80), In both arena, immsrvres uere.faken unM.1. . : 

2 - . ' LF =rnd.oi hUgYa;: S h Z i v  t&b~~o~m,Cae C O l l a ~ ~ ~ d  ~ c O Y & o ~ t  the 

3 .  . .  , . . . "  . .  
August_ me r!rst generatian d s. mrmm.is apparently lacking in t 

0, . , . . .:, 
. , . Pifkavance Creek of ueufou;dinnd;bur' ihe'sa=md oec*;s sams 

. ~ . . 
, ; . j4pe,dr the seeond generation i n  rhe rao~ralar mraheh. 'This is during,.  ' ,: 

. . . .  . late  wsusr. me -inunrruresof *he f i r s t  generation dr S. +wn are' -2 
, , 

. .  , 
' . . ' taken ihrovghdur May >>?ti1 mid ~une. in the nova ~cotia:~ewarunsvieb ' : 

1 ' .  
.. , 

. . 
. . .  , . . : border ara.. : .. 1: . , . I.' 

. . 
, - 

, . 
, #  

Although' diffkrencer ,in' seasonal aucbesaion f r o .  one .anh to, ;. ., . . - .  . J .  . 
, ''ano'ther may be relared ro c i l w i i e  ,&ndifioy; '  the lr,mnl s i m l i i d s  of . . 

. . . . . .. . . .  - . . .  . - _ , . '  .. . . 
, tp s J ~ B ~ .  .te.peratYlt.. The &reams:'"im earllo. i n  the'.  . .. . ' >  . . , ' . .<L 

: - pni<e;$ X~rshaL'th8n'in'Xwfoun6i'i'i'ddd .Alab, since N~wfovndlend usua l ly  
. ,  * .  . . .  : Q , :  , , ., , . . . . .  experiences a'ihorter s h e e ,  the number of generations nr bmodd of , . , . . . . .  

- > mulrivolriae s inu~i id ; 'my b+ reduced., 7 . 
. . . . .  . . . .  --Ak- . . . '  

. . , , . . . .  . . . . . . .  .i- . . . .  
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. . ,  . . .. . . .. . . ..' . 
. Seasonal Abundance - ~abaoidae  . . , , . . . 

. . 
S k u d i p  0" the s6a.onsl obund&ce oP<abanida ire recordad by . . . . . 

. . 

. , 
. . 

, . ,  
. i . Tebanid Traps. S p e c i . p n ~  f ton ' t sbanid  t raps  a t c ~ v n f t d  for.only' ' 

. . ,  
I 

..' !.I x pf rho:rorsl cabanids . be  hundred t r e l v r ' a d u l r s '  , -' . . 

. . . - 
, , of th! tabanid? eoi~elected in the trepe. i i l e  U. optatatas. c o q r i e e d  . ' 

, . 
2 9 . j ~ .  me mosf.abundanr deee  f l y  was C. r n i t i s . w i e h  uas"i2.s~ of rbe .b 

. . . trapped tabnnida. ,since eo few specPoens were col leer rd ,  .'qu.olitatise . . 
a .  . ., . 

analvsis of sbundebce and a meeningful a e e o n a l  succession bm aoe pamible .  . , , 
. - -  . . n o m p s ~ ~ 0 7 z )  reported t h a t  H; i t i b ta  ~ a a  the aosr sbvndanr 

r' 
' 

t a b m i d  cakm i n  the-Maditobn &ap in Maryland. Studiem, of  Tabmid.. in 

. .. 
. . , - .  

.a.ars .f ~ q b ~ ~  and'ng~ybOniCrk., illso in ~ h r  ~ e T B . r . ; . ~ c ~ ~  . ~ d  Haosi,. .' . , 
(1970) reported fhpt the m i f a h a ,  trap c;;ght p r i n i r i l y  f ewea  that had ' 

. - . .  , . 
. . nmr rake. a blood meal aid, rincm I+ e n k r p ~ e  of the trap wab om the ' . , 

, . 
b.ttun, lt we= o r e  effecliv'e '  for &hing &flying .peek; ouch a. 

,, ' .  . 
T. rdpmoC~tatua. 

. ,.; 
' . ,  . . .  , 

\ . Studies i n  C h r  Tanfrplaor Marshre n e i t h e r  confirm nor cont rad ic t  . , 

r '  
: fGe observatronl, slnee re la t ive ly  feu,ta&ide were ur l leCfedi r i  the . 

', . _ , . . 
. , 

, . 
' . . .  



. , , . . > 
- . .  
, , 

. , , , i 
, _ i  

' ' , . . ' , t rap .  mi tabadid t r a p  wds naf use* so le ly  f o r  g v i r i r a l i v e  a rudies  In  ' - ". . ., 
. a. ~a .T ;~ le ;  u . ~ ~ h ~ e , ' ~ ~ t h ~ . ; .  to  e r n j l e . ~ ; n r ' ~ ~ ~ & ~ t i o . ~  from ..TLBI' . r . 
- net skews and-,biiing and- f l igh t  a p i v i r y  c a r c h e i a b o u r n a n  a d  r a t t l e .  ' . ! 

- .  :. ! 

?' . ' ~ f f e c t a  of Environmentrl Hodificarion and Hnrsh L(ans&aenf . 

No s t u d i h  have be- made to  deternine ;he e f f rc ;  o; environ- 
. . 

mk6ral mna&knr on b i t i n g  f l y  population.. ~ o v i r o n ~ ~ n ; ~ ~  .od  i ~ s t i o n  8 ,: L . .  

and mnageaenr pust ei'fec~ bi t ing . f ly  p a p u ~ a t i o n .  u h ~  the &difcmtion - . ' , .  . . . 
. or,menasement .includes .asnipularion ot water.; Tho' anhromnt  ul; madb1.d . 

e+' 

. , .. pr ior  ro,dnd during t h i s  s r ; q  t o  create, increase, and u ~ d r a i n . h a b i r a f s  -.- ' :, 
. . , .  . 

for breeding and migrering waterfoul. Bi~%?g €17 p r a l u e t h i ~  was , , , 
I 

. . ' adparently nor cooaidered p r i o r  ro,.or during, e t r v i m n n a t a ~  modificstion. . 
&r i s  i t  cansidere4 hy'che m h n i a e n r  a g e m i s s  now - even thohgh persoonel . ;e 

. bt these agencies c w p l a i n  about rbr annotqcas of. b i r l w  f l iek .  '- . . 
. .  , 

?rip; l o  the l w o u n d i n i  ot the 8&n-..de marshes in  the '  ' k , .  
' 

,~ incAmarrc .~a t iaba l  H I I ~ I S ~ E  ~ i e e  sna the nissequash ~tbrsh, muc? of t h e '  '. .. - . . . ,  , . .  . 
. . 

- ,  land, in  rhdse sread&sused for  s8r l&lfurq l  purposes, elkher f o i  hay, 
' , . , 

bi c a r t l e  LrAzing. , mia' f l a t  paature l rnd  uaa in te rsparsed  w i t h  kmporev  . . .  . 
gwls, and i n  some areah, p e m ? e n r b o o l a ,  uhieh conrriburtd f_o the 

. J  - 
r mobq~iro populsfion. Obviovsly &.s i re  of the m e p u i t o  population would , ' 

., . . .. . 
be re1;r.d t o  prsc ip i ra r ion .  s i a u l i i d s  viuld nor ocevr i n  these areas; . . . , 'srcep;where ariebns nes"der through t h i s  pastur= land. mabe stre-= . 

. .r.,nor idea l  *i."liid habitat.  s ince  m.ny of me. ha"; bandy or wddy , , 

res t r ic ted  fu rabanidn vhlch u t i l i z e  damp ?r dry sdd , for  1arv;l h lb i ia r .  , 

. . & subshuent impounding of these c%&hlan$s by cans tkc t ion  ~f 



, , 
. . . v 

,.. ' 
. . 

- ' 3  . : '  , , 
. . .  ' . . .. 1,8> 

. .. I .  

. . . 
6 

. . .  . . . , . . ... 
. . dyl;rr, .f~ooding, introduca$ai of plant species, and ~ a i n r c n s n c e  of , , . .. . . . . '  , 

peratanent water Yevilr 3uch as to ,benefit waterfowl, ihe tqnporery poul 

. . 
. .  . 

. m08qUicaC4 were e l i ~ l n a r e d  from th ia  &a: . s i m u ~ i i d l  were .limfn- , , , . 
. . .  

area slhee the ;t;!ea.r'i" th~ie ,akea ;vere  na lo,nglr f lov inz  and the' . ' 

. . ' - nbanlds. vhlcb v t i l l r e  danp.or dry sad as l a m a 1  h e b i r a l l  were pmdably 
d - .  

slimiirared since t h e i r  hsbi&k became saruratad. ' . , 

' .  - .  &r the rim ttne. ,tlie-nda peimnenr urn* marshes ~ i ~ v i ' d e d  . . 
8 ; ~ s r p o  .ryis foi the la rvae  of pemanent v . te~nosqui~oes .  s i n c e  these 

impoundments must isbe control structures for  t h e  miniiulstion of "are. . , . . 
l ave ls ,  anexe I*, at l e a s t  on oecedion, tlouingvafer and Jb ie  provides 

.Ism.?l hahirat fo r ' s im"l l ids . ,  me iapovndmen~e e lso  pravida la rge  ' , 
, . . , 

permn~l ic  areas f o r  l a rvae  of chose species of ;ananid. whl'ch prefer or  . ' 

nre res t r ic ted  rb marah hab!rals. C 
. . s . ,  
~ r . a p p e a r a ;  a t  least superficially, that &is' type of envlron- 8 

' . . . .  , 
.menr i l  ~ i f t ~ ~ i i o n  is more benef ic ia i  ra ther  than derri.pnt.1 to .bf t ing ' '  . . . . 

, . .  . . 
rly populariinr. me cul tc idae  v.u~d irobebly benef i t  chanasr  &ti . . , . . . . _ !  

th i s  of environ.ent.. ne-nmber of species irlerease bur the" 
' < 

I nunbrn of i o e i v i d u a ~ a  of the pe-nepr water sperics.would inereaea. 

. .  . . . .  
. . rile s imul i idae  may not,increaae i n  shundance, bur  the speeles camposirion . -. . . .  . . 

' ' may we11 rerlect a change i n  l a r v a l  habifal.from a naru.rslarresm ro an 
_J '. 

-. " a - t i f i e l a 1  one.. Chanles i n  species or  numbers'of T s b a n i d s e r o i d k i o r e  . . 
- , . .  , ' . . d i r i i c ~ l r .  t o  evnlliate, ~ p e c i f i ~  l s r v h l  h s b i t ~ t s  of  the q h s n l d s  . ' 

. . 
, ~n :'p anrramar laroheg nave h o t  been d temlned .  B 

5 
. ,  . . . 

. . .  ~ i t e  s inu l l ida  *aye nri or? previously rscaxded In t h s  IPrereture 
, . 
. . , , 4, :c :/the hIovk Sc?..e-he$. Brunswick border arm r z r  vefe !hey found . .. . 

. . -. r. 'i ,- ,l. during fh - *%?. study. . , , . . . .  . . .  
Nclnfesh (1- Pec&ded 8. -h&ge7 and i6eZ  8,; from New 

.. ,. . . ? O  

. ' - :  . . 
. - .' . 

7, ' 
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, " ' . .  3'. . , * * --. - 

' a ~ u r ~ s b l c k  snd i n d i c n r ~ d   that^: impigor waa::.~~ry &won &3qutrjd, m i s  .; . . ,. . . . 
, syecler h s  "dr heen .oilecred i n  b e  T ~ n l r s m a r . & ' ~ ~ h ~ i  dad9g the period ,. . 

' I  . , .- .( . 
1 9 7 a - ~ w r  and there a r ~  no specimens m n ~ i d e d ' f n  tb d n b d i a n  wa;iwsn.l. ' .  ' 

. . .  . , 

. . L:o:;ercicd. Ofraw+: C . . R ;  Twiin haa &(le ~ e k r n l ~ ~ b ~ ~ ~ ~ ~ f l r n ~ ~  2 ; h i  ' '  . '- ' . 
. . - .  

.. .rna..itoG;r ~ r i t i . .  e..da. ,mion  (1931) . M i c a f e d  that rh! dpe& . . . , 
, . . , .  

, \ .t nbsqiifoea'fhat .'lnfe.r pamaneht warera in  eastern Canad* ere . , . . 
canpara f i_u~ ly  unlmporranl pests when earhred . '# i th  :he species aap;~leted. ' -  . . - ,  

: .. . xich .nowaol, floudvater. ind ndraindd.1 m o s q i i t , ? ~ ~ " .  l i i n n  '(1949) . . - r+or;ea char the rdvnd of $herit.  ~ n u e  Scoria and+nd~+ sdd +~;i~le.; .-+ - , 
. , . . ?  I. _ - 

I .  . . t . ;  . . 
, . ~ e u  ~ p n h i c k  were gre&y bothered by mos$+t$s f 6 m  cite Ianaaisr  '' . . 

- . *  . .  , . .  
'fibwne.. ,mion (1949) a ~ s b  i"aicarrd bar h e n s e  nvaaet~ of admtator ' 
, . 

and ,!. u r n s  &re b r e e d i n g  i p  me Tanrramaij4rahes. . ~ t ' i m e a r a . f r o ~  ., ,: .; 
, "  . 

. .. . . . ,  . -. . .  . thnsreob~ervatiOns that k penturbans has become, a peat in noent Ware, : ;,,, 
, .I: , .  . , '' . ~ d ~ ~ b f ~ d l ~  due to ibe impounding ,ol irate= for u i f e r f m l  mished. i r i a l  

' - . .  
sweeps Fdnduc<&iluring t t i i s  study. L; resu l r s  of 

. ,  ' 
. Table ,9, p. 53). ill.str.ie no" uniq .k .n t  A.  "ezans-l. and, although ' , . . 

. . 
. in renlitieq cubarab le  tn 

. . . , ., , i .  
L . .  

. . ' prsded .r kept dad, the re$ulr tha t  they cml;ioad stagnant vrrer. . . . 
~ ~ d ~ b c ~ d ~ ~ ,  tilese jiirEhes p r o v ~ a d  ~e l a r v h  ~ S ~ ~ L I I B  EOY A. c m ) t a o ~ - ,  .' :- ,. . .  I 

. . 
mesquite.. rue,' r i  . z r c ' a  and A. OrmtatoF. 

. . 
. -. '.=? :; 

- ,  
';. . 

h!qlnrus. ,?. rbcorded I l d p e e i e a  of fabanids from Neb ' . . . 
., .. . , .  
. . . ar.o+wi.x, end ~,-..! :hat C. .-oitma, C. &:=rid and H :m<oph- , . ..'. ' . - > .  I -  , , rhn,jm "ere the s . ' . ndmt .  hwaopa carbadtiua, and ,do a ? L = S ~  . 

. % . , . . . . 
;.. 

. . . .  , . .. ' .. , 
. . , . .,. .. . .,. , . . . . . . > .. - . ', 

. . .  :. ,. , , , .  . 
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' I ".. , . ,, ... * . -. . ' f 
sxrmr,:.'~~witqu, lef+ ;:liriveliun;.&on tsbaniae a u t r n g . l s ~ ~ - k , s  , , ' , . . I  

. . 
' m, tb*. tIu;~-scp,vlP:4~V border region. : '- ' .. , . -. . 

. ' )*  

, , 

I ,  

i, . .' n a r i a a  ( ~ ~ & ; b . t ,  ,1968) ..N*w ~ c n e y  (~h.puls and Perdgno, 1956), and . _  , . .,., . - . . 
., . . . 

, ucah (~ees , , l (bY) :  mirif&, eomparlyona with orher  areas i n  tefw . . 

. .  . 
---,- - .. . . , 

I -. . , of , ssarunnl  .~;cc@s410nand a b u i d a & ' a f s r h  msqul tbea  and the  nuabers . ' . . . .. . .  . - -p..d..,d act iquar. LC., .&not be . . . .  . ",. ' . . ' .  . - 
. .  . .  hs (n~i&t?d  e a r l i e r ;  the ~ d u l f . ; o q u i t ~ ~  of a l l  f i v =  s k i ; .  ; 

,. - - ., , . . 
.' goi~ecfe$ ~n cberpeoce cane. eme.sfh a ~ l l i l  weak e a r l i e r  , in  igi5- rbn, jn 

C I .  * .  . . ." .. . . 
l p l &  (Ti& ( PQ. 60-61);%ii i s  thb~ght't*.@Pel.tsd ;O 8 t ) k l l Y  - ~' , . , , , .  . ' .  . 

: . .bighql"prter teaeratucei &pe;iepeed !n spst marshes. d n ~ i b s  i9.15 (pi;. 10, . : . . . . . 
., I- pp: 6 3 - 6 l .  . ,  . - .  . .. ' I .  : '  

. , me reaoons.foi'rhe bpparenr d6creeae.in nmbenr  df mequi roes  . . . , . .  , - . . 
I '  

* '  colieered in  emergence cages f+m 1974 to 1975 are unlhoin, (Table U, . ' 

V '  . .. , . 
. p: ,&.. w k 4 &  o f .  Lhi<mngn<nrde are kt hpparen?frm Aer ia l  .net . 

. eveeps (la?lle 9 ,  a .  53). w&le tm h ' ighk  temeratures and'lacl,of ' ' ' 

. . . . .. . . .. 
6 .  

+yprcpiablr, pr;cielratlon &y have.had -me . e f f rc t ,  v-mnent .arshea 
. ,  . . . 

. ~ T , , - and their fauns woilc "m:be a f f e e c d  in  t ~ e  ame way ss -11 tC.;por*rg . . . 

. .  , 
, , , .  . . 

, D ~ O C ~ ~ U ~ ~ . '  . ~ 1 : ~  * ~ w d a m  i s  an:ef fec t iae  method pf w i n r a i n i n g  the ,: . 
* .  . . ' - ?i(.atic;ivi;ib~ e-iarerrwdi nulrsh;snd een i m p r o ~ .  Air, f m d ,  .and. . -. .'. ' ' i' 

. . 
? i ,ee i i l i& of-. mr* 'usd?%. IY~O; . ,  In th( Tantramar Herahps, drainage . i 

< ,  

, ,, : is ~u~..:.lg r.mp'.eted by ,mid sumar q n e h e r l e r n h  Is 'uaually , , ' 
. . .. . . . .  ) I '  . ~ ,  .. . . . -  , 

>'. , 
. .  /. .- ) .  

, . 
, . . . 

, . -, < . ?-- 2 . . . .  , . * .  
, , 

:. . . I .  . ' , - .  - .."-'w-r-w~ - - .>.. Ir -..*. .. 
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, ' , rcrlouded ili rhe f a n  ? i . t h a t  ~ a ~ ~ r ' L o r i . a p r i n g  of ihe following . , , ., . . . , , . :, . 
- y;rr. me reduction .la of  naa iq i foes , !~  enerm&e csgra n a y  .elso , : . . .  . , ' O L  

re reiac,ed ro, the  l a r v a l  d la r r i?a t Ion  and ebundanc; of M. perturban. i n ,  , , 

. . 
collccced i n ' m ~ y  ope or tw.eolcsnea cases s s i t i & e d . k e r  e a r r a i l  ii . ' . a  

. . . . . .  
. . . . . . .  . . . an. .&, .nd .irhq l a  r.br each o t h e r .  - .  , '. . ,, . . . . . . .  me reasons r o r  ae a p r 2 e n r  pa&icy-or msquiloe; ? n ' ~ & ~ ~ d -  , 

. , 
T .  , . 

\ ! ,  
~ n r  I r  ( ~ ~ b l ~ ?  13: p. ,66; 14, p. 10)  are unlnovm, e l t t iough ' i t i i a  thaighf , .  - . 

. . 
. >  . , 

thap the ebvndan~e b f ' & a n s l i  aul be or nome i n p o r m n e ~ . ,  In 19j4. and' .. - . ' - . 
,. . . 1971, I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' I I  had an avetage of ~ 4 . a  ~ d i n a r s . p e r  eaie i  t h i s  f a  . 

. ,  , , . . .  
: , , than rive tims L ~ P  averagen?m~ei  found fn I m p m h e n t x v  which . . 

, , . -  , , 
uan iltc nnxr h i s r e s t  producei c i  odonstes. IL 1s poss ib le  that odonite 

. . = .  - .  . '  
y ~ h ~ . .  fr well ;a some eamivolou; hekflea and rh'eir larvae. mny ha* .: . . 

- '  . been prGda:datore.of 'moequlro larva. ia kh? marsh. In :ddlrion ~o dyq 
, , . ~ . . 

. .: ' , , . ' .predaribn,here, i t  nay have a l s o  occurred i n  the emergence urgs.  since . , 
.it hqs beet, s h o v n ' t h s ~  adonetea w i l l  feed bn moaqdroes i n  small cases. . - 

~npoundmmt 1 1 1  w a r  drained in  the Burner of 1974 and r e t l q d e d  . . ' 
In  the sprlnp of 1975: Obviopsly, the  unbar drawdown l a  Gt d e ~ r i - t a l  

. . 
t o  A .  es=%,ians (Tablr 11, p . 6 6 ) .  In  the soursa.of drninei; and 

. . . . 
, -auaaeiuent fiooding, t h i s  n a r s z a y  have appetired l i t t l e  k r e  2ewr.b; ' 

, . . . , .- - . - 5 .  

. . .  : t o  ovipes i t ins ,  females of t h i s  speeiep: . . . .  . . 
.The Misnar~ash m r d h  <.a drained by thp Wovn s c o t i e d p e r l m ~ n t  , . / .  , . 

o f ' b a n d s ' a g ~ o r e s t *  t" Lhe f a l l - v i n r e r  of 1973 and refmoded8-he. , ' 

, - 1 . . 
, , , , spring of,19?4. .i, p m - r e ;  1911, pr ior  t o  drdvdwn, there were 

' 57.1 larvae of 3:. ;,. p e r  square kter, while @ d l  1974;. 
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*,' . ~ j .  pl>.tw+o~w :a; tha t  of n.gmann (1952). 11 v o i l ~ d . ~ ~ ~ ~ . ~  t h i t  a week . . . . .  . ,  . . . . . "., 
: .d rnvdm,  during t ie  ulnre; s t r e c t i v e l i  zsruees the N. perturbma . t , . ' . . pdpulntipn and, v h i l e  i t  @&bsbly'dob, the ae lus l 'vn luea  ob ta in id  by, ; , : 

. .  . . . .  ,.. . . 
,- Hell n v s l  be seriously. challetiged: In n&eabsr , \ r io r - io  rnrahdra iaqe ,  . , . .  . I  . . , 

, . :'. the wafer ~ r i  vnaoubredly very cold and ~ o n ~ e q u ~ n t l y  ;he larvae of - , ' ' '  
?\. ." I .  . ' . . . . .  

. . . M., prturh, ,~  were probably much ' e w e +  rh6n m i y  would b e , t n  lipill: 
, : . , .  

1 -  

; . . m i a  probably cause rh; ls;(rae-t; dsrash from the  blaota.mu/b mdre ,- ' - I 
- ,  t :  , . . . I 
. e lovly  their they would i n  va&r vat== during A&I: m i l a  emrgenc. .". . 1 

. .  eases were bor used in  2973; e r a  fiaa Lii.1 net swecks asmest . . .  j . 
, . .  

' . - thee ;he drsud?; ib e f i e ~ t i v e  in c o n t k l l i n s  g'.'b9tu~bala. h p d a l  , ' . . .  , 
. . . , . .  

' . , .weeps contained an 'average, d i  .~ .3&squi rbea 'per  arees in  id73.'.bdl'. ,. 
...... .- ..... $ . , - only 5 . g  in 1914. . . . . .  . . . "  . . . . .  

, . . ,  - 
. . .  . . .  . . ' Examindtion of TablC'16 (p. 72) indicate. flar the m s t  . .  , . . .  . . . . .  . ~, . 

... prpducrive mcah i b p s r s  $0 ba' che 3.5 y e d  o l d  eategoq. ~ & i s ' d i & g i ~ ~ ; i  , ' ' 

, , 
- .  . , . .  . , 

. . .  v i r h  obssrvatlons by mtbsn (1974,.J976) who k p o r t a i  rhaf b ~ e i d a e  . * , 
:. . * :. ... . .  

. . 
., ,. . inoreased rapldly upon tl064ing and re'scbpd maximum abuqdance. in  min~ound- . . .  . . . .  . , % , , 

". F n r s  l e s s  khali ~ n ~ ' ) . & r  df'ege. p i r ? a l  (1974) recordad ihcCul i i id ie ( . ,  . , 
, . ,. . 

obf:;n.d as Ckaobocs. CuZss, and m g e d n u s ,  but d id  not ind icar ; . epdies  .'-' 1 ., . . . ., . . 
. 

. . o r  numbers of aerh.genua &reined. it i ; :~n is rea( fn~  tdar;iha.result. .  
. . . . 

, 01 th ;au th~r ' s , .~ ;ud j  h k e  s h a m  t ~ < o " ~ j ' ~ . ,  izm&ilrms m d  co. m&eitrme , ' .  .' . . . . . .  . . ,+ . . . . . . . '  . were obro&d, m fm~n&dments of ie+ t h d  0, year of fge i ~ i b l e  ib, 'i. 72),. . .  ,. - .  .b 1 ' . ~ h i r . s n  (1974) d ~ d  " a t  col lec t  .eLthe'ra'of these  gene^. me reion fiy . * . . 
' \  , , .  . . . < .  

ki'rmnl (1914) did >lot obpaln M. psrt&mts I* Probably ; ~ l a l & d  ko his ' : 1 J' . 
, . , , 

.. ' 

, .': . ' szmpilng rracedutes. which included aiuatic net $ueepa%odrsriiivir% .' , ; 

. . , - . . . . . . . .  I . _ ,  
. . . . a :rap8i 'neither'*f uhlch v m l d  have'colleered larvae end p j a e  of . . . . . . . . .  . . ..'. rrtutba>ls. .n,is. typed af sampling.~rocedured,, p s r h e & a r ~ y  ecr iv i ry  . . . . . .  . . .  . , . , ,  . . $" 

. , craps, would P:ovide an ind lcar ion  of the n + r < o n i l ; c o m n i t ~ b u t  a , .. . . .. . . 
. - . , 

. , . . . . . .  . ~ L/ . . . , 
a . .  

. , . . . . .  . .  : 
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r '  , . . _ .  _ .  . . 
. . manag."w$.: : 

- 4  
' '  

-: . , 
,, - ..in lmparini'the o v e r a l l  resulfa ~lhr&=";~ , .- . 

* ' .  . . . . . . .  
: : , , m a q u k m ,  the e>fect .ef lU.k,  is'&arent, ii!tfal . . ' . . ' 

. *  
, .  > 

kpou.dinn snd'warer dravdom Geiationa s i a  ~ i n ; f i c i a i , ' t o ~ ~ .  b;.iucims:.<'. '. . 
( .  ., . * . 

. . . . 

. . 
. . . . . .  .. a miit- ? i h 4 ) , ~ 0 ~ ~ 1 ; d ~ d  char impoLdmenb less then 

. - \. . , -  . , ,  
four  fears OE ige ar;'rhe b s t  dedirsh le  for'varerfoul production. Ha ' .' . . . . .  ' , :  . ., ' 

, sky indicered'rhar.~r the dge or seven yeme  P dens8  eoerginr vegetation . . . . .  . 
. . .  . .  
.' 1 , . .  ,. ,. . . 

. q ;e i l r y  heve.d.clInd, end i n r e r r e b ~ a t e s  qre cbmpaed of species r h l i  - , '  t ' 

8 ' , ,, . are l r l s  atiundsn;'andabr as +vallsbie & vs<;ria(il as food. YhiLnn . . .  . . . - .  
. . 

I . . .  , .(l$74, . 19?6) also  r;ported.lhat 
. .: . ,  . . 

. . or deeli+ w&hc eev.en eight ~f add ' ., 
. -  . , 

. . 
' . :.recomendrd Waterlevex drawdarn Zbr impougamments'barveen the  ages dt . , .., - . . . . - i , . : f l v c  and .even year, t o  lm;iove food end cover for waferfoul.  , . . . . . .  
i' . :  . . , . ExumLnarim I F  ~ n b t e  1 6  I).' 72) u i l ~ . r e v e a l  ~ h r t  water drevdom. . ' ,  

. . .  I '  . 
... I 

' . . . . ' . .  , ,. 
. * .  , . " . : ' .  % ,  .; , 

. , . . 
. , .  . . .  . .I . . , . :  . ,  , . . . . .  I..."r"L...i-. .-a. -r ...- ..... .*, :... ..,- 
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, 
of marshes -between f lv r  anb nejen years of ate wil l  enavre cinr!dual. ' 

~, , 
. . . . 

~ ~ ~ ~ ~ ~ ~ . ~ ; ~ d ~ < ~ i i ~ :  1 n . p e t ,  LCer diawanrn would &si iikel*,,e=eur 
! 

. , : ., I 

. , 
fullowin& rhe.ptak. a l  .wsqoirofprodue~m.. v h h h  app4r&ndj  oc+* 1". ' 

, 
' 

I - . .  , - .  ' i a r s ~ ~ e s  1,s years of age. ' i 
~. . 

a .  . ' : n s i l e  l i t t l e  i n f o n a t i o n  i s  ava i lah la  on the .i-fures of  

, n. p e t h r r b ~ s ,  t h e  at&chmentlsiceB ol i-tures of t h i s  spec iaa  in  r i e  . . . . ,, / .  
'Tabtra& )larshes, agree ~ i f h  [bosh published; hkann (1952, 1953). . . 

- .  
foind eggs of M. p e ~ m h n s  c~ose ly , le80e i8~ed  with C- SP. i n  New . . . 

, , l e r s e y  and a l so  under overhadsing ma;. o f ' c a f t h i l  debriq. Re a le6  ' 
L . .  . . , . . indicated rbar l a rvae  of I. 4erturbms ,apparently have 11tt1a plant 2. ' 

, - 
. . I . planes ,  neNee1.(193t) r e e o i d e d . l e k ~  of M, parfad- fmp s e v q  .=hen 

' 

,I 
and "inp of plnnra iv rarehe. df ;he United Skates. ~idlin&ye%' ". .) 

, ,  a , < .  
(1968) indicated thd;~arv+/oi m. partyH; we're' pollectad Ern. 18 

. . 
species of F1anfa in ~lor ida( . "  &re? st"a2. (1950) reported that irrowhsld : . . .. 
uar'rhe principal p l m r  w e d  by la rvae  nd pupae M. ,part&ona i n  

- . --, 
. . 

, , . Yirgi"ia. . - . 
, . . . 

sex ndtios. abse jvs t iona  o r  mosgliiraes &?lecred i n  mergenee .' ' ~. . . 

, . 
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, 0ordem (1922). dnd Martingly (19S6) indicated rhar 'dudng energence . ' 

. . . . .. . 
- rhcie was veuelly s pr40nderan& of G l e e - i n  laboratory/ rear ing  of ' -, -.  . 

. I  ' woquiroca:, tbuig 11922) rapo red- tha t  e g&ater.percentaae of maled . $ . 
. . 6 . .  . . appears pd be s conrianr feature under l abora tory  conditions, b u t  . , 

. ' . guruhdgdin (1953) concliided rhsl2lexes emerge,l!l . l ihbgh  . i b l l  ' ' ,. 
. . -  

number of aberrant cases with a s i g n i f i c q n t  mpjoriry of one,aar or the, 
1 '  

other m y  occur. , . .  . 
' ' ./ 

. noaquico~s  previously produced in  ;hese are$ As 

. . numerous pm?s producidg pr imnr i ly~de&s .oequitoes.' By dyking . .  and , ' . . 

j , £looding , rh i s  ?and, the pools were dimina tad  and ap we; the fa$&: 

. . 

. . . 'rlndal; (;961)alda indicared tha t  w i t h  prapez managea.nl of vnrer l eve ls ,  . . 
1 the mosquito pr0d"cti.n wbvld'be h e l d  .r a m i " i . l n  or eli.inrf.d,srrtlrely. 

, . 
. B O M Y F ~ ~ .  the developmepr of  waterfowl marshes has st ,  t i r e 8  

. . , . 

, cwu1t.d 1. the prdduerlon'of moaquimss.. . < m i 8  ha. been DbserYed 1" ' . . 
. . c a l u ~ r n i a  (1:rap.r. 1461; K ~ Z I ~ ,  1969; mgy. 1968) . , ,ad.utsh (Andernen . . 

, and Rear, 1963; Reea r t  hl.;1966; Smith, 1961); Of sourse,:rhi+ i a  . , . . , : . \  
i 4r.c not  only for v.rerfovl brahe;, bur a lso  r e e w o i r a  in  South. ,, ' ' 

,: 
' 

, irollnn (~ tch ;ey  cc di., I<% a n d  SoJ~h nab<; (Bdma?, 1960 ,  and' )-/' 
, . 

' 
orher impoundefuarrrs and deyeloped weer reaoureea.in U c a h , ( . d 1 9 6 1 ,  . ." . * 

,. 1 . , . . 

i 
. , 

. -  - ,. . , . . . 1 . ;  : . ' , 1 . , . . . : ..-.. , . - 8 .  +" ,..*" >,,.-.-&"-.. f.... ..,. :. .,... >," 
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. . . , ,. 

. . . . . . : .  . . .  . . . . . 
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. .  . 
, '  

' . .  (c.r;tell el a&.', I&).. semerr (1962f also inpicared a cerreiarim o f  ' ' : 

i 
' .  L 

'. mo.quirA production vkth  the ~ .n .ge -c  of a r t i f i e i a t  bodies of,wi!=r; 

, . 
withour r e l e r r i n g  to .apecifiP lola i t l e s .  

~. . ; .  : * '  . . .  . - 
~ r e i e n t ~ y ,  karsh A n a s e m ~ ~ , t  i n  t h e  ~a;rramar ~ a r s n e s ' i k  for  . .. , .  . 

, I . .  

. , . . 
v a k r f o r l  production o n l ~ .  b n v e r .  i f  b f t i n s ' f l i s s )  p a r t i c u l a r l y  ~ '. .. . . . . .. 

i mosquiroea, cantinve ro'd; p e s t s  i n  chi. a r r a , . ~ h . n : ~ ~ e h  m m a g e r n t  w i l l  . , 
i . .  - .  . . 

. have to loelkde nobduirecontrdl.  I n  oa$ areis, s ~ ' ~ h  NW ~ereey  
. , 

(Qer i i snb  'and Johblne. 1968) ,.the major 

r o  climlnare md&uiro production ;rno a given ~czeaga of noan? fbr .  as ' I., : . . , ' Ions a p e r v d  of ;he a; poas ib l i  v i r h a j r  a f f e t i h g  or,, b e t t e r  + r ,  ' .. . . . . 
. ... 

. .  . . . . . .. 

, ' . .  I 
A .  ercl.ucinn8. h. buthe?<, Co. morsitmta ahd  C. te . . , ,  . . ' .  . these nosqullLoes are found pr iav l r i l j  dong the shorelir;e if the -rahes, . . ? .  

, .. . . 
but ~y e lso  be.faund i n  i so la ted  popla  e o i e d . b y  eloatfn; of ' ' , ' ' , 

vegetation thrdughwc the marshso. k {ecand prob~i. is ~.,prhrrbons. 
, ,: 

LIrvae ind 'pupae  OE rhi?.mm~quiC~ attach . c?'rhk i 0 o ~ ' n n d  ; t e k  of ' . . 
. , . . ' . .  

aquatic p l i t s .  mese p r l i e w  can bCredu&d by' ( i )  ihor r l ine  modificetim, . . -  . - 
, 'and ( i i )  mslne=n& qf ,can i ranr  vat& l eve ls .  '. . . . , . 

, , 

. , . . 
r e h e  aamcions, A*. ' u l i ~ k ? ~ ,  ca: nntsitm;s and C. teii.itma . 

- , ,  

. . . . .. <. 
, . cou'l6,he . +educad.in . numb& i n  rhere-mrshes  i f  r6e;horeline sraas Yere  - 
I . . . n h i f i r s .  me shs i lo"sharp l io=s ,  p a . r i r v i a r ~ y  i n  ~opoundoleots 1x1 and : , , 

, . 

. . .  . . , ., . . I . ) '  

. ,  ' . .  . , . . I ,. 
7 

. . .  , , .  - I , . .  . ' < 

,.. , . 
,w . ,  , . . , 
* -  , . . .  . , , .. 







. , .  , .  .., . '  .,.. 
"Hawan" (1953) indieared tha* the be;c b t h o d  of c&trdl of ' . 

. 

. .  . 

j .  

, , 

8 .  - I, _ i - 
p. .pdnrore;.nnd the n i icoih .  B ~ l h  maquito pbscewat perdome1 and 

' ! 

vildl~fe'mn?~ers eniaider msse plants I $eats. . . , . 

. . 
I. . . . .  

.. 

. . 
. , 

. . . . . 
. . -  . . . , . . _  ,. . ~ .  I . .  - . . '. 2 . . . . . . . 

: ' . r ' , .  ' . .  , .  ' ... , . . ..-%..... A... --....... , ,.*- - - - .  .- '. - 



. . 
. 0 

I ( .  . . . 

. , .  . ,  . . .  , . .  
. 195 = ( 

. .  I . .  , " . . . 
Utah covld Have,beeo p r e v n r e d  

. . 
if, mosquito abatement measures had been included I n  the drve+3pp;t 

, I 
f 

. . .  . I 
show rhaP as long .as there i s  cooperatian and coardlnaiian he tweenjhe  ' ' 

. , 

cont ro l  and m y  In some inprances inereaac a r s h  productivity. N1ge1 . 
'(1968) emphasized .she imporrafice of  e-dinarim between noequito share- 

, . . . 
merit and vaterfovl 'mnagensnt dersonnk,  a i d  Beonetf et at. (i9731 

' 

. . repgreed thrt rnabKimea; of habifoc far.&rarfowl' i s  1s. mandgemt .tor 
4 , .  , ,  f- 

b i t i n i ,  f l i es .  ~ i i s  as ~ S Q p W P i i n r e  for an.Individval:vith no  wf$ife 
ct/ 

, backgrovna ro enter i n t o  the cb.plex problem of w a t e f d w l  &nakemnf , , v .  ' 

. , 
. ' . and mosquito control as i t  & a d  be. f o i  4 perdm with  nd Xnarledge of ' ' . . - I .  . , 

. . i .  ' .  , mosquito problenis r o ' s t t w r  the s m r p r o j e e f .  LOW (1968) iod ie=ted . rha t  

, I:::. fh>ee things muat bc,lbsiined 61th respect t o  L r e h  .atiaga.ent tth d d d q p i t ~  , ' 
-. . . ,  . . . . . .  aontml .  m i l e  d w i < I 9 6 8 d e r ~ d  io~eh&msr~hlsnda  of "tab, h i s  

srateMnrs c o u ~ d . ~ ~ P l y  t o  a l l  marshes ioeivdioa ehoae in i b e ' ~ o v ~  scotib-,  .' 

, , '  

- . ro're l iew the diaemfar t  .and disease  denget ta @pie l iv ing  oeaf . , 
. . . . .  

' I . . . . 

. . vatlands, and (iii) Che icononic valvCa of msrahland8, alrhbvgh par;idlly . . . . , .  . 
. r ~ r r . ~ n i z ~ d ,  hiue.hor:bren 

, .  . 
. . ,  , 

' I .  . . . . . .  . . 
. . . . . .  . . ; .  . . '. < 

, . . . . . .  , .  , . . . , -. - 
, . . . .  . . . , 

' ? .. . . . .  . . . . ' - 
- .-," . ~ . . .  
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h;e hundred and pighr spac ieqof  S i r ing  f l i e s  are now recorded . , 

- .. , 

2 ,~ . . . . 
P .  ' 

from n a r i m e  canad.. meae include 32 species of  cdlieidae. 20 &iFp . ,- '. 
/ - 

' o f  Simulfidse, and 56 spec ies  d Talianidac. F i f t y n i n e . s p e c i e s  of rbeoe 

: , .- 'Ating fries uere'oollecled in the. ?entra;r Hershca, s i l u a l e h l n  the'  - 
. . .  - , .  

Nova Sc&ia+Yew Brunsviek bordan rigioh. 
, ' I  

. . 
: ~ i n e t e e n ' s b e c i e s  of 'moaqnitaes k r e  ca l lee ted  i n  the Tanlr-r - ' 

' .  , 
- a . ~ a r s h e ~ .  ~srvie .and pupae 05 A. desrmtua, A ,  cmuldemie, (I. dnsmua, '-' 

- .  L- , ' 

A:. c o m n i a ,  A.  eczwcians. A. fttchtii) end ;(.'.-tor were covnd Lt 
. ,  . , teworar ,  p t i a ~ s  OI enoweit origin. mesew thought to be ,mivoltin., ' . 

end +roSdbfy wer;i&er i n  the  egg-atale: Speciaq fevnd in 
. ~ L ' >;oo&ater include4 A. frmloto2.. 4. '-ES, and 0 ,  mstmns. These . ' 

. . ers ihaughr to  Dvekinrer  i n  t egg s tage  and, ?;irh the exception of 5 . , . .  univo1tine.c. raethirms, k,he ot rs are m l ~ i v ~ l t i n e .  ledes cmth-tar us. . , ., 
. . 

. . a l s d  round In seaipe-n~nt pools. Pel;la"sof pools n n d r s h e e  pmvided , , ;' 

. . 
su i rab le  habi ta t  f i r  larvae and pupa6 of'&: arc-cima, h. untk&i, 

. . > 

, . Cu. ,mm~siteie. 1. ~e~ritrmo, and M. perturbma. anophphetsa ua1bFi ~ n d .  - 
. . - . io. %mitors vrre  .aeparenriy btvaleine. C. t e n i t a s  and M.' p e r  , 

1 , turbolie were & i v i l t i n p .  .Aed& mntotor and R. s o t t i c i t a s  were. fauna 
- -  

. . 
. i n  snlL mrshes. Ied~s~~ollicitms was apparenny , ras t r ie ted  t o  t h i s  type . . ' ,  . ' r  (I 

. of habi ta t  i n  LhC Nova Seocia-New Brunsviek border region, and 1; is , 

. . probbbly multivolfine. The pitche. 'plsnt S m c e n i q  pu~pui-aa we= found . 
, to  be the only h a b i t ~ i a e d  ky W. mithii .;  *~tbough only 10 ~ e c i e s  a t  . . . . 

m.d.duiraes were tauen feeding on man, i t  i s  thought t h a t  moat bf t h e  i9,' . ' 

. '.' species eneounre-.;will reed on manL::l. =+prion. ar 'ci.  wr~ i iane  . , . . . . .  , . 
"hie6 i e  appermr l i  primarily orn i th  phi%ic. ,' te-tms which prpbably . a \ .  

' . . preEpd a,mphibiens..arC W.-anrithit which ;;obr5ly dosl nor feed oh blood. . . . .  . 



' the only really serious rnobquita pesrd of .an. Aadee punator tiscam&, . , 
, . - '. ./ 

. - ' q""oyi"g in ear ly  June aod decreasgd i n  fo l lov lng~mid  to l a t e  ' , .: . . ~ 

. .  . ~ u n e .  a hovgh rematea vere~ekeq  u n t i l  the end o i ~ ; g u a i .  r l e ~ s '  . ' , P. 
: cu?tnt6r was a pes t  rhroughour !he d-er bLcauee i t  i s  aulLivolLine and ' .. 

. . 
' becduse larvae and Wlpae.irs found i" a G a e  r& de .&tie habi ta t s .  . . 

. .  at^ p;,el.tu,+,mis wes the most abv"dant mosquito a ~ ~ i . ~  the , ' . 
. .  . study. ' Adults b.~;ame alnoying ear ly  i n  Ju ly  and.cacehea .of ooiqui toes ,  , 

. , 

', throughour July and Auguar usually consisted mostly.. or enr i r s ly ,  of 

t h i s  speqisa. .me abundance of chis m s q u i t o  appears ro pa relsced,po . , . .: 
- rite recent n c q u i k ~ r ~ o n  aod flooding OF formerly a g r i c " l ~ u l a ~  land m 

. .  ? 
' 

provide habi ta t  f o r  breeding and migraiory vs re r foul .  ,While A. e q c d m s ,  . 
. - , .c. t i ~ ~ i r a t e ,  co. mwre<htons. unl&rt vefe r ~ e o  found in these 

)' . 
,. ( . . 

varer foul  narshes, mgerher they comprised less than 26% of adul t s  .laken. 
, , 

. . . . . .  , . . m emergence cage! posirioned i n  these u r s h e s .  
V 

. . 
- 1 I '  , urvae .ind pupae of N. p~tui+mre a t tach  LO the rmti and sreo* . . 

o r  slusiic ul;ich. include ~ w m e  mlmnus, c k z  znsima'po. C. :i.i-o; 

c .  msirara, Spaqa?iiwn sulycnqm, Typha gZmrca, end E.  loti$o,t,ta i n  the 
, . 

T."rra.ar xars1,es. ' S ince  chese'p4ants do not hecome imedin te ly  eatsb-. 
# .  

- .  . 6 
, . +bed i n  newly created marshes, M. pet.tu&ans haq not been re* f m n  ' 

. mirshes younge~ fhan.2.3 ye'ira of age. Ulophatas watksrt and C. tarri+ ' 
. . , 0 

!have "or been Laken from m r s h a s  l e w  than 2.5 years OF age, M i l e  , ., . , 
j. r n y i m i r  and Cc, mom'torie were, collected From osrohes vhieb were  . . 
0 . 5  ycais or ape. .~r~eirs ererucirms and co -..~k-,thna have not be& taken ' ' r 

_from natural marshes. Based on observ&im. +:zing 1974 snd 1975, th°. 

. ma.-mademarshes orpduced 2.5 t ines  ad many nos-uitoes as the na tura l  ' ' 

. , - 
mar*,. . . ,  . . 

. . . . 
' . . ,  . i .  . ' 8  

- 
. , .  . . . .  , 

. - . . . ,  . . , :i 
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. . - .  
. . +msel f l l r r  and dragon f l i e s  - r e  show to prey onnonqvifaer . . 

. - 
-%. . in smal l '~agrs  and; rherrfare. es t imates  of mosiuifo p*ductiuity based . .. 

on emrrgince cepe cvliedrione "ere iihima. 
* .  

. , ' O b s e m ~ ~ i ~ n s  of  sex i LIDS of O O S I I Y ~ T D ~ S  obtained i n  emergence 
. r , . . , 

. , . cages generally d e m n s ~ r e i e d  a bredominance of females. .' 
. . 

. Mne rpeCi{r of  b lackf l ies  were found in elreams of the fi:ova 
, .  

, s c o r i a - ~ e w  Brunrvick (order rqgi&. ALI spec i ia  vere f p k d  in  permanent a ' 

5 .. . . s f r e m r  and, with =he exceptions . . of C. mtgto and's. +?oorran, a l l  we:& , ', ; 

also tovnd ~o remjorary =Leans. B6timerion of pdpulari6d.density was , 
- .  

., ,. . . 

3 .  

made using a .s;snd:rd a r t i f i c i a l  subecrsre. hduls ezmliids vixe I c t  . , T ~ "  
usually b~rh;rsama in the ranrc-r brrshes. w i t h  rhg e leepr ioos '  . 

. . .. . . s. .;,v~, s. auom, and s ,  totipea, species of ~ i ~ ~ i i i q ~  were . . . 
:, 

a , fa"" feeding on man. siAzlu>hconon was net ted  abo& i n ,  bur s. 'krsvi - 
and S .  l o t ipe  ware neve. observed in  the vic in i ty  of  mn, end are thought . - . 
ro be inalniy pmlrhophi l ie . ,  ,. ' 

. . 
adul t s  o f  31 spec ies  OF tabenids Gere col lec ted  i n , t h e   ova i 

, . 
,. , , 

.. , s c o t i s - N ~ Y  ~r;nswi~n.b&d& region: II-1 end pu L ~ ~ I L ~ C B  were naq , 

% . , .  
: . . .  dcceroinrd, but i&atures  of.^. +BtotBB are fouhd r l e a s t  i n  freshwater 

marshel;. Peeding habi t s  of 20 species of tabanids vere determined;' 15 of . 
. . - t h k  ".re micq feedillg on. rnnan,..end iine on c a t t l e .  ~rysyeops ni t i s  war. . . . 

the mosr abundant deer f l y  in the' Tanr,ramar Marahea and leeounted f o r  , 
' 

. . . . .,. 
. 14.6% a( the Labrnld bdpulsti.n, ~0.ll'af b e  deer flies cblleefed, and* . . . , 

52.6% o t  the deer flies fGeding on - 6 . .  ~ybanitm e&totee w s  the m a t  
, . 

abunaanr tabamid of chr ~ o u a  ~ c ~ ~ l ~ - ~ w . ~ r u n s " i ~ k  bar&! region and '.. I 

accounied.fur 20.3. 06 Llle tabanid papulafion and-32.9l'of I(ybdtro.  . . . . . ' 

p o p u l a r l ~ n .  :Ijbim:n.r~ fr~mtolt8,ires the most pbvnddnf h&e f l y  feeding . . 
on w n ,  and' COr.PriBed 14:2% 0: t h i s  EIOUP. .~711;~& jr+#id8 actbunted 

,- 
. . 

. . . . 

. . . . '; . / ,  ,;, 
. . . . 

. . ,  . ,  . ',. - ' . . .. i..i... .*. .-. ..>I. . . . 'a". 
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, ror r?.9% of rhe deer  f i l e r  feeding a cnrr le ,  u N l e  U. typh;e,~dkf&, ., ,. 
. . . . , . .c.counted for 50): of  the horse f l i e s  feedin8 on earfl$. , Kybdtm.il lata 

: . .  . ' 
. . . . . . 

w a s r h a m o s r  abundant ralrfnid (41:U) taken in  tabanid rrrpq. Generally, . , : 
. . 

~ p ~ i e s  of  bvs(aope uere.mre annoying ;soan whi le  specie8 o i  &miem 
' 

r 

. . . . ' % ,  

. were Amre of a.pe.t to c~~tle.' spdclee of ~ h n d  were mcomon.. 
I . , .  

. ' . me ..aami~ sucesaaim 01 losquimes, b ~ a ~ k f ~ h . ,  deer f l i e s ;  

. and !me r l ie ; 'a i  the ~ancrsmar mrshea  &ly c lose ly  f o l b u e  -qe. ' . .  . . . 
sea.& succersion.of the rsme speci& i n  o r h e r  r e g l o ~ a  qf.eestern Nbrrh . . 

v , .  b , . 
. : h e r f c a .  vari.tions in suceeasie" f n a  regtan r o  region, o i  'fma y e a r . .  . . *. 

'r . . .  
to- year l n  , the same region sn pr6bably due to  c l i o v t i c  cbliditioos. ,W . ' 

. ?  . 
abundance of  pp=ciea id d i f f e r e n t  areas and from year t o  ykar in given-  , . 

. , .  area&'is re la ted  not only tro a v o i h b i l i t y  and am&t o£ su i tab le  l a r v a l  . 
. . 

. .  ' h a b i t a t ,  but 81.0 'to'the m u n t  of  prec ip i ta t ion l  ' *specre of ,the biology . . 
. $  of thd 5 4  species e.cavntered i n  the ~ k r r ~ a r  Hsrahes hgree wfth s i m i l a r  

.. . obSer;aiikns Gddde .by a l h ~ r  workers ior ~ h e s e 8 6 ~ ~ i ; s  i? ether  regions of 

. . . .. eaFern-Noi th  h e r t e a . .  ' ,  .' 

,.IL 

r . . ihi rbundsnec'of b. pertuhis.  t h r  maat nhundanr mosgifo of ' . . 
the Nova scotia-New l iunsv lck  bprder region, i s  a p p r ~ n t l ,  re la fed  to the . ' 

- .  
am&,r.oE dd;irm?le-habitat contained *thin the  osrshes whish e n  . , ' ' I . . .  

: ' cur ren t ly  mnaged for  ~ ~ ~ ~ . t o w l .  And.' since i t  .has been ree-ebd<d by 

viq>r!a personnel char c h ~ e . o a r s h e a ,  p a r t i c u l a r l y ' t h e  m n - i d e  mskshea, .. 
. ' . L drained hviry ELue.t. seven yeqs ro der taase  .the rate of co.nunity 

- . ~ ~ . . ~ . i ~ n ,  a .echod df. control o f  M. perafimta has be- suggested. '' . 
? h i s  lnllld involve s e r l e v e l  drsvdovn during the sumer about every  

A '  

three to four'yesrL . Requlta of Lhiserudy have aharn&har y q v i t c ? ~  

" .were moat abvndanr i n  marshes o f  3.5 y e a r s  of age. ) n d , s i n e ?  wi ld l i fe ' -  I 
" . -  .. eirsonnel have 'indicaeed' that fnpoundmenta Less than fourryears.of age  

' ' 

. . ... . . . 
. '  .LX G . '  I ,  .. . . 

' 
. . 

.,. s~-,.*b-%%a. _ - i ~ * i ~ . . . ~ < ~ . S : !  : - 7. . L. 
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. . 

"arc the nmsf dcllrilble f o r  vsccrfoul.production, ' l " ,  vould appear t1r.r ' 

' *  , '  . 
. .  

n i e r  ~ e y a i  drawdown a[ narrhes rdree to '  four years pf age would wt..bc 

: ,, ' s e r ioudy  de t r imcnt"~  . io  ;he uster~o;~,  ouler tasnn, oi tho f lo ra . .  r t ,  
~. 

1. suggeac?d that such a dr+udom would probably e l l m i i r e  br at l eaar  

erreerivnly Control N. p ~ t & n e  f o r  tvo or t h r e e  ywrs, and, i f  . . . 
practiced r e g v l i l r l ~ i  M p r r m f h a s  uodd probably be.controlled . ' 

;r 
,: - 

i d ~ e f m l t e l y .  S h ~ r e l l n n  m d i f i e a f i o n  of the urshes, e i l h l r  by deepen108 

: I 

'or f i l l i n g  wit18  s a i l ;  in conjunction vlth lainianaoee-of c ~ n s t . n l  water 

l cve le . ,wuld  *la. decrease ~rod"~tton b f  A. -A. Ea. . 
. - ,c. Le?a+tons, :and An. mlksri, althoush these  are of minor Iw'ottnoce in 

'.' i e ia r ion  ~ o ' ~ . . p c ~ t u r ~ h .  Eanrern eqtioe,encephh.~i 'ns hae,beeo r&orded ' '' . ,  . 
' . r50. Quebec and since'.. p e r t h a  i. capable of transmitting i h l s  ' . .  

, . 
. . 

di;eesc" se r ious  c.naider.ri.n of eonbzolling Lhla . ~ M " i f .  .hD"ld.be . .  ~ . 

Mdr now. The su;ceas of W a k ; t a u l  mmegeloenl p;ogrsms 'c&ld.be n ~ ~ l r s d  

. by lncresqed prevalence of paraaires vectored by biting f l i e s  assoc ia ted  , 

with managed uellonds. . : . . .  . . . .  : . . .  
. . o~ 

. .'. 
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Keys, cc.'adulr f-le ClUieidas of maritime Cdads , ,  ' . . . . , . .  , , 

. . a ' , ' .  . . and Steward and &wadi (1961)) 
. . 

- .  
a, , :: , .  . o by 05 the G~;~.. . , .  

. . , . . )  . . . . . . . . . . . .  . . . .  . . .  p r o b o a e i ~  : 

. Abdonen densely scaled; ps lp i  shor i  . . . . .  2 ,,;, 
. . 

2:. Portnolubl with a t u f i o f  sefae;uing aqyamae w i t h o u t  . ' - .  
.. . I . i r ~ . a . f  hairs . . . . . . . . : . . . .  ;- . &i~ii ..... . .-  . . . . . . . .  . . . . .  . ,  , 

-1W.1'mithiiJ . , . . 

' . .Postnoturn k i 6 h . L ~  a tuft 6f sera-+ wi- squauae r i r h  .,, -: ' , 

a fringe of hairs . ( .  . : ,  . . " .  . ; 3. 
, . .  

. . . .  . . . . . .  .. ,. . .  C- ~ p i h c u l a r  b r i s t l e s  dresenr : cu~heta.  : 
e .  . ... . . .  . . . . . .  S p i r a ~ ~ l a r ' b r i s ~ l &  ab?ent .i T. 5 :. d . , . 4:. doetspiraeuler b r i s t l e s  p'r?aenq t* bf 'Abdomen ' . . . . 

. b -  . 
. . ,  . . . . . .  . . . . . . . . . .  p~snted ' .  Aedps 

I - 
, ,'d ' . . Posrspiracular b r i s t l e s  absegt;.fip of abdomen . , . . . .  . .  . . . . . . . . . . .  blunt  .: - 

. .  , . '  5 ,  - .  - 
5 .  Wing rcaleo'brdad, brown and "hit. kxed;  erobosci," *.' , ' : . d r h  oedidn ufd i  white ~ i n g ; .  hind raral r i r h  braad 

. * 
- .  . .  white bends . . . . . . . . . . . . . .  : . . .  .- ~hrmllonid 

, . . . 
. . 

.. (M. pe2.turba"sJ . . wingsealee narrow, dark; probo3nis .vithout median .% , , , 

, . ,,yedrwhite rGg; ,h iqd ' ta rs i  without'brond . . h i r e  . . . .  . . . . . . . . . . . . . . . . . . .  . . .  : cuLez. 
. .  , 

'. , Key to  the Species o€ Anqhbks '.. 1 8 . .  

. . c .  . . . . . .  . : . . . . . .  1. wings with pa t ihes  of .whi~e  s + l ~  :' , pundtipsnnie 
r .  e , : ,  ,. 

: , , . ' : wing. inrireL& s c s l s d  ". '. : .' . . : .r . , 2 ' .  ' ; .  
, . - 2. ~ i p  of wing . i jhao ,  ;iiver or coppei:coiored~>ringe. . _ B ~ + Z C <  - ' , . . . .  , . , . -  

. .  . .  ~t~ pale f r inge- .  .... : .. .?. ' ;;;tKb~i : 
, .  - 

. . . . .  . .  % . . ,  
. . < , .  . . & - . " . *  . . . , 

- ,  . \  , . , . _ .  . . \ ' .  . . . . .  . -  . . . >  ,. . . . . . . . . . .  7 , .  = - ,  : .  . . . 8 , ; .  . - , * 
, . $. . , .  . . . . . . . . . . . . .  . . .  . , . . . .  . . ' .  *. i*,.--**9' w.uinWP6 .I.+ 
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I .  . K e y t d  the 8peeiP;of Cutiseta * ' . . 
, 8 .  I. ,mind- t a r s i  w i t h  pale  r i u r l  dn ama s e w n  

' I 
B 
< - . . 

. . .  Hind t a r s i  e n r i r e l y  dark . . . . . . . . . . .  inaatihq 
. . . . . .  . . . . . . . . - . .  . .  . . . .  

, Wing unihrmly  sca led ,  without dense pnrlhen of , . . . . . . . . . . . . . . . . . . .  a r k  sca les  : noriitms 
1 

. \  ' - Key to  the Species of Aedse . -. 
1. Tarsd l  segments, PL l eas6  on h ind  legs ,  v i rh  . .  , 

' w h i t e r i n g s . ,  . . . . . . . . . . . . . . . .  j " .  . 2 .  . 
. . .  . .~ 

. . . . . . .  . '  . Tarsal segment+ uichour whir6 r i n g s  . . .  , . 
9 . ~  . .  

. . .  . );. . .  

. . . . . . .  . . _ . . . . . . . . . _  . '. . . . . . , . 3. ~ ~ ~ b ~ ~ ~ i ~  with  v h i r e  r ing  ",ear middle.. .:: . . . .  bh l id t rms  . . . .  
h .  / .  . , Pxobpseie "ith0"L "hit= xi"g near .iddlL. . .. , ' ? '  , 

. . . ,  
4. r ings  of t a r &  e e w n r s  b ~ a a d ;  e l  l e a s t  . . 

one-third e s ' l o n g  on kind tarsi. . . .  5 . 

. . 
. . 

I 
. too th  nor p a r a l l e l  ' . b  

. . 
V a W i S  . , 

. . 
' . .Lare? n e a e p i w r a l  b r i s t l e 3  present; seventh ' ' - . .abdoninal re rg i te  noally pale-scaled . . . . . . . .  , p t o t ? =  . '  . . .  

, .. 
z '  8. Wing "i& lark end vhke intermixed . .  : . . .  dolsdts,' ... 

. .  . . . : . . .  . wing entirehy bark-scaled. - e&den;ia b'  .... 
, , . . ~. 

. . . . . .  
I .  ' 3 ' ' .  , . .  . . . , 

. ,  . ' . .  
. . .  . . ,. 
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j .  . . . . .  . . . .  9. scucum v i m  contrasting l i n e s  .r . 1 0  , .  

. . . . . .  . ECYILIO~ V I L ~ D Y I  confrancin8 l ines  0;  tripes . . . .  1 8  
- . . .  - 

, . ' lo .  S c u t b  with a btoad median longitudina? ;tripe. 
. .widening eansider8blrby paateriorly . . . . . . . . .  - .  . 

'< , -pm - , 

" ,  . .  sevrum with o r  virhovr a ~ e d i a n . l c n g i t u d t n a l  s t i ipe .  , , . 
but i f  presenr,bof very broad and nor widening . . . . . . . . . . . . . . . . .  . - .po<Leriorly. . . 

11 . 
. . . ' il. scutum with a pa i r  of broad s u i e d i a n  white o r  ye l lov  . . . . s r r iped ;  separated by a.brdm a t r i p e  of abovt the . 

. . .  . . . . . . . . . . : . . . . . .  . .  . . same ~ i d F h  trivit 

. scutwn v t t h o v ~  two broad . s ~ h d i a n  vhi t i sh  s t r i p e s .  . 
' a  

. . , . . 11.. muer oesepimera lbr i r t l es  p resen t  , . i . . . .  
, . .  

.,.2. , .  

' Lower aeseplmeral b r s l l e s  abs?"l.. . . . . . .  - 
i 

17 . - 
13. Hypostigial sca le  pareh of feuzit- mny whir* sc8l;e . , . 14 

. . . Hypa.tiri.l sc.1. abaear . .  : . . . . . .  ; 15 .# 
, . -  

14. SLernoplevr~n with sca les  extending about half way. ' ' ' '' 
tq snrer ior  sngle; 1 t o  3 lover melep imra l  b r ie r lea  . ' inplicahr. . ', 

. .  , 
, . 

. . , srernopleuron with sca les  extending t o  enfedor an8Ae; 
, . 3 t o  6 laver meoepimeral b r i e t l e s  - : . . . . . . .  t r i c h u z y  . .  , / - . .  . , 

. . 15. wiop usually ?irh a p e t c h b f ' a h i t e . a b l e s  at baai  
a , bf co4ra. . . . . . . . : . . . . . . . . .  m m n i e  

Wing ~ s u a l l y  Iscklng a parch of white sealee st . . . . . . . .  . . .  . , . . 
:base of  b a s t e . ,  .,4 ' 16 

. . . . .  
, . ' 16. Sculvm with brosd dsr*. b r o m  stripe.,  OLlasionalW . . .  dlvtded by a -nsr ra l lye l lo"  l i n e  . .  :, . . . . .  punkto* . . . . 

, .,.. " . 
scutum u n i f o n l y  broun,:or a lmoP~  eo . . .  : . . .  nbeemt? . . . 

17. Abdomih 1 te rg l tea  ~ l r h  narrou baks l  whi te  bands 
, , . : .e*csndi& aerorr the segnenrs end widening . .  : . l a r e r a l l y  . . . . .  ; . . . . . . . . .  ; . ?tieticus .. 

. ,. , . . , ,  . . , r e rg i res  without white bands w'teniing 1 . , . , , , . . .' aC=oss she segment, bur w i t h  n a r r o v l a r e B I  ' 
' ' 

*, . . .  . . .  . . . . . .  . :. . friangular,"h*fe patches. ; diantogus 
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. . . . - . . 
19. Sculvm with many long b lsek  or  brownish sefqq ; 

---a giiring a hairy a p p e a r n c s  t o  the thorax; l o r &  . -. 
mesepimeral b r i s t l e s  3 to  8 . . . . . . . . . .  : . +igcr . .  ' 

. . , . . . 
I ,  scutum vi rh  oomal  'retae; unifon;y brown, ; . . .- 

, . 
occasionally wirh f 4 n c  median l i n e s ;  w e r  . 
olesepinerrl b r i s t l e s  1 t o  5 . : . . . . . . . . .  i n t ~ d e n s  . * , .  , 

Yey"to rhe.Speeles of CUZW 
1 

, ' I .  Abdominal r e r g i t e s  with  basa l  (aore=itir) bands or - 
. . . . .  . . . . . . . ; . . .  '0 ' -  patches of vh i re  scales : 1 2 

. - ~bdmminal tergir;s wirh a p i c a l  (poar i r io r )  bao.dkoi . 
. -  parches of white scales : . . . . . . . . . . .  . . ts&t B . 

. . . . -  
' '2. adoolida~ t e r g i t e s  each i i i h  a araree rbrod b&l 

whitish doreal band., 

$1, . . f  . - 
. . . . . . . . . . . . .  . . ., . ,  . , 

. . . . . , 
' , a 3  , , .  

~bdalainal i e rg i teo  v i r h  a'nnrmv baas1 y e ~ ~ m + a h  
' 

. . . . , . . . : . . . .  . . . .  . . .  , .  . d o r y 1  band ; eaZinOFiu@ . . 
i. seurum.eoveje? wi th  >n?f6m)sy golden $cmrsi &le* : ; L i p t a n s  

, . .- . .. , . .  
\ . , ~ 

scvrun covircd v i rh  f i n e  s a s l e s ,  u a i l a l ~ y  y i ~ h  Ivb , . . . .  . pale'  spore. near the middle . : .. % . . . . . .  . . .  . . . , 

. . . .  . . ,. . ; I ,  . .  : .  8 .  

, , .  . . , - . . . . .  . . .  . . , . ' ,  . 
. - -. . . . 
, . / .  . ' . , .  . . . . . . . . . .  ' > I  . . . . . . . .  . m .  

. , .  . . ; 

., , , . . . . . . .  . . . . . . . .  . . :  . . . .  , 

I . , . . . :  . 
. :  

. . ' , .  , . . , 
. . . . 

, . , . 
. . , . , , 

, .  o: - ,  
. . . . . . , I . .  . , 

' i '  , ; :  , . . . 
. . ?--.. . . . . .  

. . . . . .  , . , , . . 
. . . ~ 

j I .. , . a . . . , . . .  . I '  
, . 

. . .  , .:, . . . - . . . .  . . . .  . . 
, 'L 
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*PPBNDIX~.i , , 
. . '  

\ . .  , , . 

., . Keys to sdulr f+male Siilnliidae nf m r i t i . 8  canad. . 5, . . -. . . . . . - , ,  . 
. (Adapted, in  p a r t ,  from Davies st  at. (19q2) and  Peerson (1970)) 

" , .  . 
Key to  the Genera . . . . . 

- 3  . , I .  Costs wit$ f i n e  ha i r  .olay, not interspersed l ~ t h  . , 
sbiouler: r s u a l  sector f o r k e h a p i e a l l ~ .  l e g s  . . . . 

~. , .  . unlcolarnus; Cnlcipala absenr I . . : ' . ., . : . ~ms*nuZim . , 
- . . .  * 

coots with  s l inv le r  in te rspersed  among cbe f i n e  h e i r ;  
. . . . 'radial u l r o r  simple, l egs  untcoloraus or of . . . . .  contrasting color l ;  e a l e i p n . " . u a l i y  pre.ent, ; 2 

" I  j .  . . , , .  ,.. 
, . 

2. ~ e & h  of u;!q R sr l e a s f  one-third the nmain ing ,  . . 
, - . diBlance t o  apex of wing, with hai r  dorsa l ly ;  second , . ' . ' , 

2 * 
' . ~ . basal c e l l  af wing usua l ly  distinguishable; l egs  , 

unicolomur. second h ind  t a r s a l  s b m t  without . 
. . .  . , $edisnlcus :r t h i d  represented by a shall& depression . . . . only . . . . . . . . . . . . . . . . . . . . . .  &=phi,? ' . . . . . . .  - 

le";th if vein .R usua l ly  ,much laen th.n'.ne-third. the - ' 

' ' . .  t eur in ing  d is tance  to wing apex, "ith o vi rhaut  hair 
dorsally: second haear c e l l  of wing ineapplete or .. 
absent; l ess  usually of eontraating =pya; seemd . , , 
hind t a r s a l  segment with  a d i s t i n c t ;  h u a l l y  desp . 
pedisulcus SinhrZim . . . . . . . . : . . . . . . . . . .  . . . . .  n .  

. . ~ ( e u  to the ~ p i c i e s  o t  ~rne&liw$ * . .  
- .  . . . 

, . 
i, nm o i  i e n i t s l  f D r i  %:h raroud:to aubqdadrate 

. . .  re rd ina l  p la te ,  bearing s g p r <  broad, roundad or . .  
blv&ly  polofed, inner  d i s t a l  process 2 . .  . . . . . . . . '  

. . 
. Am of ge.ital form w1ch a f r i a n g ~ l a ~  or ~ u h r r i s r , g ~ l s r ,  ' , , 

ierminal p la te ,  beating a longer, a l d d e r ,  aharply 
. $oinied, inner pistab process . . . . . . . . . .  3 

. 2. MLerovenlral margin o f  anal lobe wi th  a d i s t i n c t  ; 
. . 

a n t e r i o r  projection; s c l e r o r i r e t i o n  pa t te rn  along 
inner maxgin of ov ipoe i tm lobe  broadly expending. 
l a t e r a l l y  into a shoulder a t  proximal end of lobe: 
arm of genital.  form s h o r t ,  eonspicuoualy nsrrovlng ' 

. . dlarn l ly  m poin t  of nlfachnent of rerni r rh : . ,f& . , 
. . 

l ~ e m d e e  of-P. appzwirnotm aryqof d e f i n i t e l y  b o r n  
(P!rrrsoq 1 9 7 .  . , . . .  . ~ 

. - 
. . ' :- 1 

. . . . . . . . 
. . < . . 

. . .  . . -.~. .-..,.. . "  ,& . . .  .... ............. 
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. . . . . .  . - . . MLemvC8>rral marain of snsl lob? virh.nn ind ia r incf  
' . n r c d o r p r o j a c r i m ;  a c l c r o r i r a t i e n  pac tem a r m s  

, . ' inner margin of' ovipositor l o b e  narrow, not 
. . 

, .  , . exponding:Iaceielly i t i ro  dlishavlder at proximal ' 
end of lobe; am of g&ifa l  fork long. .broad, and . . . . . .  . . .  'of uniform width a l m g  i f *  length  , .muttidPntatun 

3. Sensory 5~i.l~ of t h i r d  pa lpa l  ;eg=nt opening . 
. d i r f f t l y  t o  urterio1. by  nevs of a ,wide mouth, neck 
absent or very shor t ;  scipe and pedice l  of antenna 

8 '  
ye1lovi.h d o r a n g e  brrrwn, conr ras t ing ly . l igh te r  . 

' . than flagello&res; h u m r a l  angles af  Charax . . 
, ye1laris.h b r a n ,  c m l r a s f h g '  with darker sfunm; . . , ' 

fernbra and t ib iae  u s u n l l y y e l l m ;  ov ipos i tor  lobt 
. . . . . . .  fl, '. qmndly rounded along e n t i r e  autmida n u r g h .  farimm . . 

'. , ' . - Sensory, ves ic le  of t h i r d  p a l p a l  aegmeot opening LO . . 
, . , . 

, , 

. Key ;o nie bpeciea pf Oreph(.. . . .  . . " 

. . . . . . . . . . . . . . . . . .  1,  claw8 s i Q 1 . .  : mutata 
- . . . . . . .  claue each, with smal l ,  ~ub-basal tooth. &wtenste 

, Key & the Species of ,&~im 

. . .. I. ve in  a with h e i r  dorstsally. . . . . . .  . * .  . . -  2". . . 

. . . -  ~ . . . . . , vein  n h a i r  dorsa l ly .  . .  !, . . . . . . .  5 
< .  . - 
. : . . . . . . . . . . . . . . . .  . .  2, clws $imbl& h u z n t m  

- .  . o  , . 
. .  . .  . claws each "5th B k r g e .  thumb-like b e a d  pro jec t ion .  3 . . . . 

3. Basa l  LWD ih i rds 'o f  r ib i s .  (inregumenr and v e s t i t u r e j  
yellow, contrasting w i t h  ?he d i a t a ~  black por t ion  
( i n r e g u ~ n r  and uer t i rure ) ;  poslaou&lluo wi th  fwo . . .. . . . . . . . . . . . . . .  . ' . .  patches of gold he i r  -wn 

, ~ i b i a e  nbr sr above, integument darker bbsa i ly  and ' 
, . 

d i s t a l l y .  uauallr e m n e ~ r e d  by 8 dark BIrip along 
rhe dorsa l  edp . .  or , t i b i a e  b r m ,  gray  al. black; - .  

. . 
. . . . . . . . . . . .  p ~ S r r ~ u l ? l l u m  Osvally bare  ;,. 

- 8 
1, 

' ' 
. , 

. . . , 

. , 
, , ,  , . "  . . . .  

. . 
.... , 
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, - 4.   erep pi sternum u t t h  a parch of ha i r  along the doreal ' -, , . . . . . . . . . . . . . . . . . . . .  . . .  m r s i n  m~oni . t 
. . +tapi~fernurn bare  . . . . . . . . . . .  ; latipee . . .  

- ' 5 .  Claw wi th  a l a r g e  thumb-like,'baaal projection; f o r e  
. c m e  Yellov . . . . . . . .  7 . . . . . .  : . m ~ g t ~ ~ i  L : 

, 3  . . '  clams simpla o f  with a s m a l l ,  dietinct;,  oub-bsa.al - .  
. tooth; tore  eoxp v?riabla. . . .  . . . . . . .  

. . . .  6. U s u r  with .$  =mall.  d i e t i w t ,  sub-basal r m ~ h  
~ .- 

- Claue.simple . . . . . . ' . . .  : . . . . . .  B . I .  

,. , ( .  . 

- ' 7 .  a n e l  lobe  la rgc ,  q u d r e r e ,  rouhdad a n f e r i o r l y i a n t e r i o r  
ti611 With B ~On8picuO~a.  b r i g h t ,  vh i th  patch; claws 
m a l l ,  purved, sub-basal tooth rnlnuts: ha i r  of sfem . . . .  . .  vein. p.leural t i f t .  and fina s c u r s l  hair, p l a .  ,&$/i 
h a 1  lobc aubrrtangular, narrow dorsally, expndinf  , . .  

, . venrraLly, an te r ior  margin eonsave..poat;erior 
margin nearly s t r a i g h t ;  nnrer ior  l i b t a  i n t i r e l y  . . 
b l a c k  e l a m  long, slender, ge"l1y~c"r"ad;with.. 

' canaplcuairs sub-babal roofb' h e i r  of alea vein, 
. . . .  pleura$;uft and .fine h a i r  Af securu. black . . . . . .  pu*mssm - .  
: 8. P a l e  gray species with conspicuous v i f f a e  on doraua * 

of srulw;  abdomen v i rh  a d i s t i n c ~  black and l i g h t  . . . . . . . . .  gray  pa t te rn ;  fore caxa .dark. Yittotm . . 
.' . i , : Bmwnish or ;ithour eonapieuoul . ' . . . . .  

.v i r tae  on dor;ium of seurum; i P  pale, o r  with thorac ic  
stripes, abdomen never gray and without a dimtinct 

. black hnd l igh t  gray pa t te rn ;  fore.Com M r i a b l e  . . .  9. 

. 9.  ~ r a n a  and r a n i n a l  abdominal f e r g i t e s  po l l inose ;  
' a n a l  lobe Idrge, subquadyare, narrow dorsa l ly ,  

. . grea t ly  broadening venrrally. anterovenrrsl a r rg in  
rounded, viili a short,  poarerovebrral projection . . . . . . . . . . . . . . . . . . .  under rercu. '&coiw 

Frons.nM t e r i i n a l  abdontnal ~ e r g i ; ~ s  'dhining bleek 
o r  brovnfanal l o b l  "DL as above ,10 . . ' . . . . . . . . .  

, .  , 

. . 10. Fore t i b i a  with; a t  most, a narrow, grsyisIlrhife . . - , , 
/ .  

.L=r.k on anl.rior 's"rface covering, ar. moat.. one- . . - 
. . . .  t h i r d  fhe width of the t i b i a i -  emall, dark species. tube~oaly . , 

E r e  t i b i a  With a eonspieuous, Bright, yellowish- - 

v h l r a  parch an enterlor sur face  covering.sl l e a s t  . . 
< dne-half the width of t h e  t i b i a ;  hize and co lor  . . . . . . .  . . . . . . . .  var iab le  : . .  11'  

. , 

. . 
1 , , ' .  . Q . . 

, . .. , . 
. . . . . . 

. . . . . . . .  . . . .  , . . .  . .  T . .  " . . .  
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, APPENDIX ,C 

- ,  . r 
... . py. to a d u ~ r  f e d e  !*bsnidae of ma;iti.e caneda 

- (Adapted, i n  par t ,  from Fechumm ~1972) and ~eebvoan st =i. (1961)) 
'. 

Key, t o  t h e  Ge era " 

f :. 1. Hind t ib iae  with 2 ap ica l  spurs . . . . . . . . .  
. . 

. 2  , 
I . . . . . . . .  . ,nind r i b i i e  withgut ap ica l  spuri.  . 3  

?. h e g ~ l l v o l  of ,ante& with 8 d i a l i n c r  annuli,. . . Stone&a . . . - 
~ ~ a g e ~ ~ u m  of dntenna with s d i s c i n . ~ t  annuli chwav . . . .  . . . . . - .  . . .  . . . .  . . .  . . .  ' 3. Basal ca l lus  well developed, near ly  as v i d e  as frons . 

. , 
. - 4  . 

- n . . . . . . "  /: ' . B a s a l ~ r a l l u r  absent dr ves.rigill .  ; AtglotL? 

. .  4. vertex r i c ~  d i s r i n s r  denuded o;ellar Lubersle . . . .  ~ ~ b ~ n i t ~ '  . .  . . 
vertex vrrhoui p r s l l a r  tuberble ~abonus . . . . . . - . . . . .  .- . 

Rey ra th= specr ia  of Stonsnyia I , 
3 .  - 

1. Legb reddish brown; p n r e r i o r  margins of a h d , m i i l  
: aegme.ilr with  grayish ha i r s  . . . . . . . . . . .  

, - 
, rn." . 

Leas. black; poa te r ia r  margina of segments with , , 

. .  yel lov  h a i r s  . . . . . . . .  : . . . . . . . .  t ~ m q u i l z o  
. -. 

i i y  ro the spec ies  of Oqaops l  ,:. . . ,  . I 

. . . . . . .  1. Apex of wing beyond croaehand hya l ine  ' 2 ,  - 

. . Me. of uing.heyond crosshand idfuseaced so that ' . '. i. -.- , . . . . . . . . . . . . . . . .  a p i c a l  apot i s  present , . 
. ,. . 

- . .  2 .  . sLEond h a s a l . ~ e ~ ~  hyaline; f ~ o n r o e l ~ p e v s  without ' . 
. '  median p ~ l l i n e ~ e .  strip!. . . . . . . . . . . . . .  ' 3  ' 

secnnd basal ce11 ar l e a s t  h a l i  infuecafad; . . . . .  . . .  r rDnroc~ypeus  ~ i r h  med~an p o ~ l i n o s e  ? t r i p e  . 4  
, , 

> 
b c l n ~ n a h  (1903j reported C. pmotivia from ~ e v  nmnauick 'bu t  . 

s r o n i  i.t a?. (1965) r e s t r i c t  the dis t r ibu t ion  of t h i s  apeoies Lo the . 
~ u k o n  ~ e r r i t o r y  ~ l b e r t a  south m Cal i forn ia  and mloxedo, . s ince  ir i s  ' , 
doubtful whethe; C. 9wci2* in mriclne canadn, i t  is nor . i n c l v d ~ d  i n  rhta key ra the species of Olysopa. 

. . 
. . 

, . 
. .- 

;. . 
. :  ' .> , 
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. . . .  

, Ahdamen with pa le  areas on at  least f i r d r  2 abdooinal ' , 
. . . . . . . . . . . . . . . . . . .  . I 

. . segments. . 8 . . 

" 
Fifth pos te r ior  c e l l  in fussa ted  rt baee 7 ' -  . . . . .  

. . 
6. Cronsbsnd reaches hind &%in-.€ r i n g  =ether broadly, ' 

e w e r  mnargin s t r a i g h t  or n i g h t l y  bowed; hys l ine  . .  - 
spot  B L  base.of f i f r h  posrer inr  c e l l  l a rge ,  d i sc ine t ;  ' . . . . .  . . . . . . . .  . . and clear-cut : -. -bmatiud 

. -  - 
crossband usually not broadly leachink hind margin 
of wing, outer pergin.irregu1ar; hya l ins  a p l  a t  base 

C> a €  f i r rh 'poarer ior .ce l l  nor clear-cur, so-rimse . . , 
almost ind is l inex .  . . . . . .  : . . . . . . .  . , . . ate7 - ' ' , 

, . ' 7. ~ i < " r a  wlrh yellow.to brpnge-re> p i l e ;  cmsabsnd " 
bfoadly reaches h indmargin .of  wing. . . . . . .  oincleornie . .  

. a .  ' 
. ' '  ~ 1 ~ ~ l - 0  with g;nyiah or p a l e  y e l l m i a h  p i l e ;  

. . - croeabsnd nsirrnrly or nor at a l l  reaebinb bind , . . 
. margin of "log. . '.* . . . . . . . . . . . .  ntitts ' ' . . .  I. . 

' 8 .  kkitng picru>e pale; pleura u i 0  gray p i le ;  no median . . . . . . . . . . . . . . . . .  a b d m i n i l  t r i angles  .aczuz 

Ulng ~ i ~ l ~ ~ ~ ' d a r k . .  l eurs  with y e l l &  or orange . 
. .  . .  p i l e ;  = d i m  abdaktzsl t r i angles  piesent :. . . . .  ezit$mrs . , 

9.  ~ ~ ~ d & ~ l ~ ~ ~ ~ &  b l s c k ~ i l h  a ~ d i a n p l l i n o s c s f r i p e .  : , ' 1 0 '  - . . \ .  
~ r o d r b e ~ y p e i s  i h i n i n g  y e ~ ~ a v . a t  l e a s e  i n  center; . . . . . . . . .  - "llhout median p o l l i o ~ a e  s t r i p e  

1 .  - 
12 

10. Legs of tch  vlrh e ~ n s i d e r s b l e  yellow, h i ~ d  t i b i a e '  
never cmplefe ly  b 1 i c k ; a p i c a l  spAt couera eniire . . . . . . .  upper branch o f  th i rd  lbogi rudina l  ve in  f t igt2m 

: , 

. ' A l l  f e m r a  and t i b i a e  prednminsnLly black, hind . . . . r i b a m  . a m p ~ e t e ~ y  SO; a p i c a l  spot ra re ly  &era e n t i r e  
upper branchof  th i rd  lons i lud ina l  vein . . . . . . . . .  - .  I1 " 

- ,  ' _- 
, . . 

*. . 
. 

, . .-, . . . . . . . . . . . . . . . . . . . . . . .  a . . .  . . 
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. . . 3 1 .  ApJeal spa t  p i l e r  than crosnhnnd.and iodef in i re  i n  ..' . . . .  out l ine ;  outer .u rg in  of eroaah$nd r s t k r  s l m l 8 h t .  .aordidu. . . .? . . , Apical.spar dark aa'erossband., reaching lins ' u sus l l i  - , ' . 

. . ,  
. . - crossing upper branch of th i rd  dongirudinaL vein; , . . . .  . . , .  

outer margin of cro~sband  b-d . . . . . . ~ . . .  : . ,dhw~UB . 
1, 

12. ,crossband and apise l  spot.bro&q by d i l v i s  areis , . '* 
. .  . . . . . . . . . .  a10.1 veins; ,abdomen nlrlark.. &-$', 

1:. 8 Dark nulrking~ a f ' a i n g  o?r broken'by d i l u f r a r e e s  . .P ' . .  . . .  . . . .  .., ,. 13 

;I: Wing markings rather pale ;  q con,nspieuoua spot which , . . 
i s  upre. Lonnecred t o  s tmngly ,  bardd & o s a b a i ,  eaters. 

. , 
, . 

bll ea t ion  Of th i rd  longi tud ine l  vein; apicsHippot , . . , 
f &  second suhma~gida l  c e l l :  du l l  blackish species . flD92noque 

Not ~ i c h .  s h o s e . o ~ m b i ~ t i b n  of..cbaractere; i f  mot 
is present a t  bifurgatioo, a p i c a l  spot i a  oarrow . ." , 

. . 
. . .  - . 14. . 

I,, ' , . -1% , ,9irar basa l  c+ cdmpleray ii.guseated; i a i e l y  with I 

subhyaline spor'at apex. . ' . . . . . . . . . .  
, : ? 

a i r ~ r  basa l  r e ~ l ' s ~ u a y s  ha l f  h j a i i n e S .  , . . . . . . . . . . . .  soolerim; almost e n t i r e l y  ao*. 17' ' . . .  . . .  . . , . .  
. 1 5 ,  F i f t h  pos te r ior  c e l l  w ~ t l y . i n f & t a l e d ;  acv>ellua . ' . 
. .  yellow :. . . . . . . . . . .  -; . . . . .  v t b t o t w ,  - .  

. , F i f t h  posterio; c e l l  elma& e n t i r e l y  byeline; 
? . /  -. * '  

seueeuum dark, vi rh  or WiOloyr pa le r  apex aad/ar 
. . . . , I :  

s ides .  . . . . . . . . . . . . . . . .  16 
. . 

. . .  .16. ~pi.81 sp,o.t.near~y f i l l s  .second aubm2gin i l  c e l l +  . 
2 r e n r r i l  a t r ipe .  of abdomen ra re ly  joined an second ' ' . . 
segment: f r o n t a l  Eallus "em117 Y.lloy,. sowtines . . , , . . 
b r o m  or black. . . . . . .  . . . . . . . . . . .  l a ~ r a n a ,  

~ p i c a l  s ~ t  anlyi half f i l l ~ s e c o n d  submrginsb  c a l l ;  . . . . . . . .  . . 
2 cen t ra l  abd6minal s t r i p e .  v ~ u a l l y  j o i n  en seCond 

. .  .ep...t;l f ron ta l  callais' usually black, amet&.e. . . .  . . . . . . . . . . . . . .  bramish, rarely yeNowish. 'llt&,tua '- 

. . , . . . f  . , 

. . 11. Apical spoe nbrrar, including at  most an1y'e. em 
. aR" of , r r iand  avbnaIBinal c e l l  . . . .  .- J, . . . . .  

. . 

I *. Apical opo; bropd, entering secodd.ibmar.ina1 c e l l  
0v.i .t 1.a.t .".-third of upper branch of .eh i id  ' , - : 

, ,. . 1ongiludi"nl vein. . . . . . . . . .  , . . . . . . . .  19 . . 
, . 1:: . . 

. . 
. , . . . .  , . , .  , , ' 1 . . . . .  . . 

I , . 
. . . . .  . . , , ,_, . g c .  ,- 

, , - .  . . . ....... I " .: - . :  .:-...A '2 ,.. ,* .. 



' - i  . ' :  . . . 
Crossbapd d i l a t e  and- leaving sbour half of d l ses l  . 
e e l 1  hyeline;.  eheelis black) f ronroe lypgusvi th  . ~ e r g e . b l a c k  .spar on each side' , .  . . . . . . : .  ' . . 
~ r ~ . . b a n d . , ~ t " r s f ~  and cdvering d iecar  c e l l ;  ' , 
frontoclypeua and cheeks yellow pr ;range . . ' . . 

' . . .  . . . .  ,. . . . -1'1. Blackish sp ie ies  with a mid-doiedl y e l l ~ o v  abdmini l1  . . . .  -tripe, somerime= with s h o r r e r s r r i q e s  om eac6 side. . .  wtidittltue . . . .  , . 
' - . e d o p e a ~ i l h  a di2ferenf pa t te rn  and shdving 'mA . ' , ' , . . 

. . . .  . . . . . . .  . . . : . .  . . . . .  1 yellow. : : 
A .  

20 
. . . . .  -20. nyaiine r r iangle  d iqr inc i ly  crossas &ond ~ o n j i t u d i ~ a ~  " ' ,: . . .  ... vein ncrr1y separating ap ica l  s p e t  -fro. ~r t i ssb+d . . . .  , 21' " 2 . .  

Hyaline' t r i angle  s t  anst reaches second l m g i t i d i n a l  . . . . . . . . . . . . . . . . . . . . . . . .  , .. - -. . . .  . .  21. nrst basa l   ell dr l e a s t  hslf ii;fue~ared. . . . . .  ; . : &atus . . . . . . .  . . 
airst i d  second b a s a l  e e l i s  are nhos.t ~ & . p l ~ i e i ~  , . . . 

. .  . . . . . . . . . .  . . . . . . . . . . .  . .  hyalina C: : ~ o t e d i a  !. . . .  . ? . . .  
, : I  ' . Kay t o  the Speciesd£ ~ ~ b t u z  . + ; . : .... 

, . .  , 

.... . . . . . . . . .  6iOolol- 
. . , ,  . . . .: . . . .  

pleura l  h a i r s  b a y ;  bass1  por r iob  of t h i r d . k t i w i  . . .  
. . .' . ~egnie" f r lab le ,  blender to broe i  . . . . . . . . .  . .  . ,2 ........ : . . . . .  . . 

. . . ~ 
2.  air of abddeo  u i i i t i e h ; - i ~  i e ~ l w  haica ;&resent , , .  1 ' .  

. . . .  . . . . . -  a Uiasanalband. . . . . . . . . .  , . . . .  owk@.e . . . . .  . , . , . t '. . IIair.of ahd-n yell&; femora var iab le ,  c n p l e r e l y  . . ' 
? . . 

' '. +el lm.lo  half black;.frons ra ther ' -narmr ;  eye tn ' 

. 2  . .  * 
. l i f e  j i t h  or  "lthouf diagonal band . . . . . . .  1'. , . ,. 3 .  1 .  . . .  

. .  . , . -. . . , .  . 
, . abdomen dark brqun, n r r r ~ v l y  yellmrish on s i d e s  - . -. 

of L i r s l  two qegmnrs ; 'ha i r  of +enter often white 
.,, . . . 

, , c. ' ',' on f irst  jvo seeineots; genae y e l l w i s h  a t  l e a s t  . . . " 

. . 
on upper portions; eye i n  life ofken with  band .: . ,. . p m t i m  1, '. 

,.Only scattered black haira.on pa lp i ,aod  iresdcufsl.' " 
' 

lobe; abdomen fuscous i n  ;enter, broadly yel1ouish:m , . 
. r ides ;  hat. of ~ ~ n t ~ r ' . . ~ l l ~  YPllD". enae usually : , , 

. . . .  . . .  gray irirh gray hatrsc  Eye ~n l i f e  u;c!ouf,band thorndous. 
,. . 

. . , . . . 
- . - .  . . 

. . 



. . 
, . . . .  

: . 4 ' : , T ,  . . . . .  ' :  . , . , .  f.. .., . .  . . .  . . ' I  

i '  . . . . . .  c . -  . . - .  . , "  . .t . . . p . .  .. - . . .  . . -  
. . .  . ~ e y  ro the species. bf ~ ~ b d t ~ .  ' . .' -' , 

h . .  . . 
s~ - . .I .  '&domen ;yhou<medlan:siripe dr rrianaieb. bur ' . ' - '  < .  . . . + . . . . . . . . .  .po't=iior =rains of e l l  sewnta with yelipvieh . . . . . . . . . .  . . 

. or whitish band* . . . . .  .; . . . . . . . . . . . .  amaZ<s . . 
'&dome< wi th  aedien mrringe ,  . . . . . . . .  :- . . . .  . > 

2 ,  .;' . . . . . .  \ .  . .  . . .  2. Subcellus denuaed and s h i k n g .  :: . . . . . . . . . . .  3': 

. . .  . s"hca11u. pDllinose .... : ,:. I I .  : : . . . . . . -  . . . e 
) .  . . J  

. . *dome" bcoadly 0~ahaL-6r- l a t e r i l l y ,  the  r d i a o  
I . . .  blank a n e  e o ~ s r r i e r e d  on: third a e g m ~ t  . . : . .  4 ' .  

. . . , . . .:.  one on en .themi.. d i k e d  . . . . . . . . . . . .  . . . 8 '1 

. . .  
.s . '.L e d o i e n . . b r ; l ~ l y  ;range-broun la tera l ly , ,  median black : ,  ' 

ere. conntrisfed 0" rhird ?=gunk . . . . . . . . . .  
. . . . 

~. , 
. . 

. AbdOmen.nor as i f  p a ~ ~ r ~ l s k e r s l l y  k d i q  d&& . ' . ' . , . ,  , .. area of third a e w n t  broad ananar eonsrriered; . . . . . . .  1 2 .  . . . '  
\ .; ' . . . . . ,  . ' . . .  . . . . . . . .  , <> ' ,,' , . <' 

, . - - .  , Q ;,:; . ; .  , . 
. , -  . . . . . . . .  . . . . . . . . .  , . .  ' . . , L 

- . - .  
... , . . . . , . .  , . 
' . . I 

. ,  . . . . . .  i--i.ir,-, . .:;-8. . .  , . , . . A  
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. . . I!. nair of paj;pi long and uneven, ee.i-ere,ct; ' .  ., - 
' . . rhlrd.aorenoal rgment narrow; hind Femora bleek . . . . . : . . .  . .  . . . .  . . . .  oh basal h a l f ,  reminder  brow : @*< 

~ t a i r o t  p a l p i  abort a ;d .~ying  ~moorhl; a ia ing t  s e g k r ; '  . . - 'base of t h i r d  anren lp l  eegwnt not  very oarraw; hind 
femora bromish  i. eomplelely black 

. 1 . .  . . . . . .  I7 
. . .  - .  

17. Femora brom or .ps r l ly  bleek; f ron ta l  e s l l u s ' b r a m ;  - w8.1 
' 

palpr  s l i g h t l y  auollen a t  "bee" add tapering . , .. 
. . . . . . . . . . . . . .  acutely t o  a p o i n r  

. . 
tgphw F0m.A . . 

Femora blbek; ?ronlal c a l l u s  black or dark b r m ;  ) 
p a l p i  slender b u t  nor acvreljr faperad fmn "bee". . %Aua Tom I . ' 

18. s i fv tcar ion  or th i rd  longitudinal vein with  a 
.di.linet apor; .third aneenoa1 segment atout. . . . . . .  . . 

> . .  sir,;c& OI third ~ o n ~ i t u h i n . ~  ~ i t h ~ i  - dis r lnc ,  spo t ;  t h i r d  an tema1 aeglme more s1eo / .  e .  , 
. ~ " - : . 19. L v e  nearly uniformly bbrovninb, r a r e l y  femora s 

. . 
darker; rhird'qnrennrl eepent  very s lender ;  p r  

. . . . . . . . .  . . . . .  lab6, black. - 
remora blgck o r  g r k y i s ~ ; . l h i r d  r n ~ e n n a l  segment no 
espec ia l ly  s lender ;  preacutaP lobe mqe1y b lack  

. . .  Key ro rhe ' spcc iss  bf Tobrmue . 
, ,, 1. A b d m a . q i r h  a l o n g i t u d i n a l ~ m d ~ a n  a l r i p e  rh ich  

. .  - . ,  . . ' may pr may not be somewhat "idmed a t  poa te ( i0 i  
margins of..egmenfs. . . . . . . . . .  

' '. 
' Abdown with median w r k i n L p o t ,  forming an . , ' -''. 

, , . .  . vninrer,rupred s t r i p e  . . ' . . . .  ; . . . . . . . .  ' 4 ,  

2 .  P r e . e u f a l . l o ~  usually pa le r  than &sonof".:' irws 
. . 

. . .  widened atiove; annulate portion of t h i r d  antenna1 . .  . . 
, , 

., . reamenr usually rhotrer than basa l  portion; e o e i a ~  , . . I . ,  

, . c e l l  "svally hya l ine ;  eye in 1iI. with puvrple bands . s h i ~ a ,  . '  , 
. .  , 

Preseutal l ~ b e  cmcolo,ms with reel oi raonorun; . ' -. , I' 
. . , . . 

fro". nearly parallel-sided; annulace por t ion  of 
. , 

, 9 ' -  
. ' _ ,  ' 

' t h i r d  antenna1 segment usually longer thsn beae l  '- ' . , '  . . p..ti..; cos ta1  c e l l  inpllbcated; eye In l i f e  with r .  , 
6ingle purple band . . . . . .  : . . . :  .; . , '  ,! r G 

- .  
3. Costal c e l l  deep yellow; rborsu br igh t  yellow , ., . . . . . .  . . .  . po11mpr.; ps lp i  ye t la ,  . I  : &q"8yittotus , . , . . .  . , 

c0.r.l. c e l l  weakly colored, thore. grqyish; Pa lp i  ' . . . . . "hiti.,,, . . . . . . . . . . . . . . . . .  * i g r d i i t t . ~  
. . 1. . . . . .  , , 

, - . . . . j ' .  

. , . . . . .  . . , i . -  . ' .  . . , , .  , . .  ' 1  . . . L . - .> -.% .~r)u~-:i-~.Lr-.,:-lA- - ; ,: . . 1 












	0001_Cover.jpg
	0002_Inside Cover.jpg
	0003_Blank Page.jpg
	0004_Blank Page.jpg
	0005_Title Page.jpg
	0006_Abstract.jpg
	0007_Abstract 2.jpg
	0008_Acknowledgements.jpg
	0009_Acknowledgements ii.jpg
	0010_Table of Contents iii.jpg
	0011_Table of Contents iv.jpg
	0012_List of Tables v.jpg
	0013_List of Tables vi.jpg
	0014_List of Figures vii.jpg
	0015_List of Figures viii.jpg
	0016_Introduction.jpg
	0017_Page 2.jpg
	0018_Review Of Literature.jpg
	0019_Page 4.jpg
	0020_Page 5.jpg
	0021_Page 6.jpg
	0022_Page 7.jpg
	0023_Page 8.jpg
	0024_Page 9.jpg
	0025_Page 10.jpg
	0026_Page 11.jpg
	0027_Page 12.jpg
	0028_Page 13.jpg
	0029_Materials and Methods.jpg
	0030_Page 15.jpg
	0031_Page 16.jpg
	0032_Page 17.jpg
	0033_Page 18.jpg
	0034_Page 19.jpg
	0035_Page 20.jpg
	0036_Page 21.jpg
	0037_Page 22.jpg
	0038_Page 23.jpg
	0039_Page 24.jpg
	0040_Page 25.jpg
	0041_Page 26.jpg
	0042_Page 27.jpg
	0043_Page 28.jpg
	0044_Results.jpg
	0045_Page 30.jpg
	0046_Page 31.jpg
	0047_Page 32.jpg
	0048_Page 33.jpg
	0049_Page 34.jpg
	0050_Page 35.jpg
	0051_Page 36.jpg
	0052_Page 37.jpg
	0053_Page 38.jpg
	0054_Page 39.jpg
	0055_Page 40.jpg
	0056_Page 41.jpg
	0057_Page 42.jpg
	0058_Page 43.jpg
	0059_Page 44.jpg
	0060_Page 45.jpg
	0061_Page 46.jpg
	0062_Page 47.jpg
	0063_Page 48.jpg
	0064_Page 49.jpg
	0065_Page 50.jpg
	0066_Page 51.jpg
	0067_Page 52.jpg
	0068_Page 53.jpg
	0069_Page 54.jpg
	0070_Page 55.jpg
	0071_Page 56.jpg
	0072_Page 57.jpg
	0073_Page 58.jpg
	0074_Page 59.jpg
	0075_Page 60.jpg
	0076_Page 61.jpg
	0077_Page 62.jpg
	0078_Page 63.jpg
	0079_Page 64.jpg
	0080_Page 65.jpg
	0081_Page 66.jpg
	0082_Page 67.jpg
	0083_Page 68.jpg
	0084_Page 69.jpg
	0085_Page 70.jpg
	0086_Page 71.jpg
	0087_Page 72.jpg
	0088_Page 73.jpg
	0089_Page 74.jpg
	0090_Page 75.jpg
	0091_Page 76.jpg
	0092_Page 77.jpg
	0093_Page 78.jpg
	0094_Page 79.jpg
	0095_Page 80.jpg
	0096_Page 81.jpg
	0097_Page 82.jpg
	0098_Page 83.jpg
	0099_Page 84.jpg
	0100_Page 85.jpg
	0101_Page 86.jpg
	0102_Page 87.jpg
	0103_Page 88.jpg
	0104_Page 89.jpg
	0105_Page 90.jpg
	0106_Page 91.jpg
	0107_Page 92.jpg
	0108_Page 93.jpg
	0109_Page 94.jpg
	0110_Page 95.jpg
	0111_Page 96.jpg
	0112_Page 97.jpg
	0113_Page 98.jpg
	0114_Page 99.jpg
	0115_Page 100.jpg
	0116_Page 101.jpg
	0117_Page 102.jpg
	0118_Page 103.jpg
	0119_Page 104.jpg
	0120_Page 105.jpg
	0121_Page 106.jpg
	0122_Page 107.jpg
	0123_Page 108.jpg
	0124_Page 109.jpg
	0125_Page 110.jpg
	0126_Page 111.jpg
	0127_Page 112.jpg
	0128_Page 113.jpg
	0129_Page 114.jpg
	0130_Page 115.jpg
	0131_Page 116.jpg
	0132_Page 117.jpg
	0133_Discussion.jpg
	0134_Page 119.jpg
	0135_Page 120.jpg
	0136_Page 121.jpg
	0137_Page 122.jpg
	0138_Page 123.jpg
	0139_Page 124.jpg
	0140_Page 125.jpg
	0141_Page 126.jpg
	0142_Page 127.jpg
	0143_Page 128.jpg
	0144_Page 129.jpg
	0145_Page 130.jpg
	0146_Page 131.jpg
	0147_Page 132.jpg
	0148_Page 133.jpg
	0149_Page 134.jpg
	0150_Page 135.jpg
	0151_Page 136.jpg
	0152_Page 137.jpg
	0153_Page 138.jpg
	0154_Page 139.jpg
	0155_Page 140.jpg
	0156_Page 141.jpg
	0157_Page 142.jpg
	0158_Page 143.jpg
	0159_Page 144.jpg
	0160_Page 145.jpg
	0161_Page 146.jpg
	0162_Page 147.jpg
	0163_Page 148.jpg
	0164_Page 149.jpg
	0165_Page 150.jpg
	0166_Page 151.jpg
	0167_Page 152.jpg
	0168_Page 153.jpg
	0169_Page 154.jpg
	0170_Page 155.jpg
	0171_Page 156.jpg
	0172_Page 157.jpg
	0173_Page 158.jpg
	0174_Page 159.jpg
	0175_Page 160.jpg
	0176_Page 161.jpg
	0177_Page 162.jpg
	0178_Page 163.jpg
	0179_Page 164.jpg
	0180_Page 165.jpg
	0181_Page 166.jpg
	0182_Page 167.jpg
	0183_Page 168.jpg
	0184_Page 169.jpg
	0185_Page 170.jpg
	0186_Page 171.jpg
	0187_Page 172.jpg
	0188_Page 173.jpg
	0189_Page 174.jpg
	0190_Page 175.jpg
	0191_Page 176.jpg
	0192_Page 177.jpg
	0193_Page 178.jpg
	0194_Page 179.jpg
	0195_Page 180.jpg
	0196_Page 181.jpg
	0197_Page 182.jpg
	0198_Page 183.jpg
	0199_Page 184.jpg
	0200_Page 185.jpg
	0201_Page 186.jpg
	0202_Page 187.jpg
	0203_Page 188.jpg
	0204_Page 189.jpg
	0205_Page 190.jpg
	0206_Page 191.jpg
	0207_Page 192.jpg
	0208_Page 193.jpg
	0209_Page 194.jpg
	0210_Page 195.jpg
	0211_Summary.jpg
	0212_Page 197.jpg
	0213_Page 198.jpg
	0214_Page 199.jpg
	0215_Page 200.jpg
	0216_Literature Cited.jpg
	0217_Page 202.jpg
	0218_Page 203.jpg
	0219_Page 204.jpg
	0220_Page 205.jpg
	0221_Page 206.jpg
	0222_Page 207.jpg
	0223_Page 208.jpg
	0224_Page 209.jpg
	0225_Page 210.jpg
	0226_Page 211.jpg
	0227_Page 212.jpg
	0228_Page 213.jpg
	0229_Page 214.jpg
	0230_Page 215.jpg
	0231_Page 216.jpg
	0232_Page 217.jpg
	0233_Page 218.jpg
	0234_Page 219.jpg
	0235_Page 220.jpg
	0236_Page 221.jpg
	0237_Page 222.jpg
	0238_Appendix A.jpg
	0239_Page 224.jpg
	0240_Page 225.jpg
	0241_Page 226.jpg
	0242_Appendix B.jpg
	0243_Page 228.jpg
	0244_Page 229.jpg
	0245_Page 230.jpg
	0246_Appendix C.jpg
	0247_Page 232.jpg
	0248_Page 233.jpg
	0249_Page 234.jpg
	0250_Page 235.jpg
	0251_Page 236.jpg
	0252_Page 237.jpg
	0253_Page 238.jpg
	0254_Blank Page.jpg
	0255_Blank Page.jpg
	0256_Inside Back Cover.jpg
	0257_Back Cover.jpg

