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rhe T..\ntnlmr ‘Marshes constituta tl\e largest hnd'f umtshland

ln the Mari:ime Provinces ‘and: have An agri‘g\llcunl history that dﬂtes

back over tio hundred yea:s

Before these sarles could be adapted for

_ agriculture they had o be mmud from further inundattion’of ‘the t1des.
‘In’ the sevéhteenth Gentury," the Acadiais construcced dyk:s and ‘buile tida1--

dams, and succeedsd In preventing tidal penez:anon while all.cving fresh—-

ater nmoif This as satntained and contlnued by the New Englundew e

British whu replaced che French in the eig\(ceenth century S C o

num.g the tace 1950'5 and éarly msu's, d drairidge of vatural

wetlands Eor agriculcure resul:ed in extenslve loss.of’ .!nd damge to’ o

i '_;ua:erfwl praducnxon areas in easterd Canada Within ‘the last decade,

" about 4,000 hectarés’ 't potential ‘Mter_fnwl nahdcar haye been acquired by:*

; _federal and pxovinc).al gnvernment wildlife agem:ies in the Nova Scotia-

New Brunswick’ bar&ez foul- mrshes Have been- :utered ® ~

or meroved with funds and engineering adviue by Ducks Unlﬂnited (Canada).”

ﬂ\ese marshes ‘include the. Tinta Te Na:ioﬂn Wil\ﬂife Area, owned and

wlanaged by the Canadian ‘gﬂldlife ervice, and the H:l.!anunsh Hnrﬂh,J owned

and, uperated by thie. vaince nf Nova SthLa. Theae marshes hnve heen

un:ler 1 tensive managemant pmgrams fot se\veral years. As a result f:

. a serfgs uf lmpoundment'

of olif farent “ages 'which, mgethe wm. E

oathral narshes,  represent ‘stages of commmity succession.

Nn studl"s Have bsel\ ::onducted ‘to determ.hle the effe\:t of sul:h

B 1§ gapeatsas, nodifleation on i wpulaliona S

of \utu\g ilies im eastern Norlh Ame\'ica nor_have detailed Studias been




3
:

the biting ﬂy comunity.

\!lackflies, horse flies and ﬂeer flies) af the “n\m Scﬂtil

o composi:iun and papulntion dynamh:s of h1t1ng E].ies are in’fluenced by o

envirnnmen(al mdificatian aml marsh




The ‘purpose of the'literatufe review 1s'to determlne wht. . .

T P Y anrstaeten 1 avﬂilnhle an bumg flLes (moaquicoes, bla:kflies, hozge - -

;f}ies and" deer flies) af eastern North Amarica, pan:icularly mritime -

o Canéda. Specific mfom:ion sdught, related . :a th!.s study, incl\ldan

Laanomlc keys, di.strxbutinnal Etudles. studies nn the biolngy of the

vat_ious species of” Mzmg flieg,

Sampling. prncedur ] m véetor S

potentiali '_ -

Tha present study area is Ly plices Just.a fuu meters

? abnve sea, 1eve],, and 1€ wds an:icipzted thnt the literature review Honld s ¥

lnclude Anformation on biting flies and freshwacer warsh systems of

'envimnmentxlly sintlar ‘areas.’ This suggeats that ref

ence Hould be'

. made énly 6 the lnw-).yinl Idnd of the Athntic Goast.. The Appnlachian

' Moum:ain ange ioms a convenienb bartie!, ruﬁhing from nur:hern Al.abalna

Hovever! relatively,little biting ‘fly work\has ‘been'done in this regton, !

i pdr[lcnlarly in Lhe Maritlme Provinces. s Since most biting fl? work dnne

‘on the A:lsnuc coast’. peuains to ul: mrsh slndies, very little peninent

iiterature.is avatisble! <A geographical area, which fhcludes’ the Province’ .. -

of Ontario .and. the Sates of New York and New Jerséy, and all.states and
proums east of :hose, was choseii' for the licgrature review. . Reference . - ' .

,}ulll be made o scud ies outside the area when deemed _necessary . g

o Qulfvcid‘ae £ TR . iy :

evs'to tie species’ of culicines ror 1srger geugraphlcai areas

g Lt fnclude thosé of Carpenter dnd laCasse (1955) and Matheson (1944) fori, LU

@




’1969), ‘and Quebec’ (Harrison et Cnuuneau,

R S_tate.s,

Eor Poim. Pelée Naclonal Park Ontario.

Horth America, nyar (1921) -fo ‘Canada, Dyar (1922) fox‘_vche l)n{:’ed States,

" Darsie (i951) for’ the northeastern United States and Snith’ (1958, 1969)

and Tul}ocl\ (1930) Eor .the ‘l&w Ellglsnd \tal’.es. SLmllat s:udies, but on*

e smallcr scale, e presented. by Lnury (1929) ‘for New Hampshive, Ste'uard.

and M:Hade (1951) for Ontario, and Tullnch (ms) for lhssachuse:ts. 1;

ey to the ancpheline mvaquitoes of northeaster Amerlcu was pres by

‘Mal:hesun and‘Shannm\ (1923) N ? .

Lxscs and’ snno:ued 115&9 of. mnsqucoes %ra available fcr the New

England States (Fellzcm eb al., 1950), Maine (B n, 1946; Lathrop,’ 1939, i

MeDangel, 1975; Shaw, 1959),, New Hampshiza-(auckrg, 1952y Dyar). 1909), - e

New'Uersey (Schmite, 1942). Rhode Ialand: (Bnrr_usewitz, 1945) New Yerk

\{Barnés et ali, 195

Jainback, wssb), southeastern’ Ontario (Jamea st nl.,

973)

% h Disnribur_innal studies for a single apecxea or Beveral specxes

3 oE Culicidae have been considﬁred hy Numerous: Wlkﬁtﬂ. 1m:1udi:\g K.night

(1957) for, the United S:ateﬁ, Carpen:er (1950) fnr r.he enstem United -

Hiles and Rings (1946) for r.he Bouthanu:em Stal:es, Pellttm et al;

(1950) for the ‘New hngland S:aces.rshaw (1959) for Mt:Desert mand

Meme, Barnes (1946) fnr Vermont, Coyne and Hagmnn (1970) al\d Lake (1951)

Eor New Jersey, Ozbura (19116) for Gnnadﬂ and Smil:h and Trtmbla (1973)

Carpen:er and l.sCasse (1955) and Twinn (19 )':nnside:ed the

- biology of the various specles oF valteide 16 Norch erica and Canada

respectively, ' Much u.f the binlngy. cuntamed wi:hl.n these works applies’

¢o the mosquitoes uf matlti.me Cnm\da.— B&ologinal studies of maqpitees

specxfmny in ateds of eastern. North: Afierica include thogg hy R s et al.




.'Hagmann (1952 1953) Headlee (1921 1931, 1945); Smith (1904),‘
Vsnnote (1970) for Neu Jersey, Tuinh (1931) fot Eascem Cunaqa, BnIduin

“.and

Andexson (1970), Wallis (1959, 1960) and Wallis ‘and Ptewpong—nnndu (1967)

“ for Cnnnectlcnz Byar- (1902) for Lo Island, num a974), Fel( (19154)

b hc'(1975), 5 kel m Atwoad (1959) Be

(1967), Belwn and

Galluway (ﬁee), Bennett (196u), James (1960, 1962); Jud (1950 1954d;

195@), Hclvgr (1959), Smith and Bxus: 971 Totnn' (1926), and West and,

Hudsun (1960) fnr regions of Ontarlo' Jen ’-Ils'al'ld Knishl: (1950) for-.

Quebec, '!\linn (1953) for Prince’ Edwurd Islnnd' Haufe (1952);0: Lahtador, o)

and l.’izkavancr: et al (1970) Ebt Neufoundllnd Bou:nasa and Aubin (197‘)

'_ breediﬂg sites in Quehec and Chant anq:l Bnlduin (1972) studiﬂed dispersal

desmhed by Bid ingmayar (1954) Rubezts and Sunlon (1974) ,"aid Melch

‘and James (1')0\']), . Knlgh: (1964) eva].uated uuartitativg “methods for

wosquito larval Sutveys: “Thé 'more- conmon methcd! of sanpling ddult

y mosqultue= include ereidnaisE “the; lle'u Jersey ngh: trap a8 described. by

" Mylhern (1942). modifications of the Malaise t7ap desifned by Malaise (1937)

d ‘Lcngevuy uf_ squié tagged uuh dloactive phosphorus in Ontnrlo. 4,




S

violel light I‘.rups (an’gan and Ugbel 1974) Anb!.n st al. (1973)

S e al (1955) Mlnsun ot al. (1970). and Service 11969) have mlpnred .

beveral :dpplng mezhnds for Ad.ult mosdultues.

§ Bldlmgmyu (1974)

A

B m—k (ueans 1955 wss), NewJersey’ (Crans, 1954 1.97n~ Cr- 8

£ ms) and o.mm (Duwne,-

g VEry l.ll:tle a:buvlrue

Canada. Benudette usz.s) eunsidmd moaquitc bnme diaeauea uf birds in

New .vmey, vhile Hayes st ati

eas::rn encephnlltis from mo:

" that enstexn qulne encéphahttis hae ong hem recognized as a pctentinl

publte health yrahlem m Cm\necdnut,\and repot d'on pzoblems fn the

ecolugy anid tran$missinn of this disgasa ani ptogress mde in solving

same of these prnhl.ems. Bellavance Et (1972) and,

e Hnﬁtre €1972)

- réported eastem equine encephnllt!s for the first time if Canada.

e

Gibson (19%, 1938, 1939, 1940 1941), considered mosquito




nosquL toéy,

. ’b’een done

M.;shgs. e Intost “ason)

Vit } 16, speictas of fquuum-s from the Haritime Frovmces 1\ ftotal’of 32"




- Sinulifdae - AT -

xq}s to ithe simii1ids o

'stem Nonh Ametir:a “are relarively.

E AR " few and inblude :huse by Mallnch (1914) for (he Un ted Ststas, ‘Holbtook *

(1967) for Massachus&:ts, Stmle (1964) for Cnnnecticut, Jamnb; (1956) "

- and Stone Bnd Jsmnback (1955) fot Nzw ‘Iurk 'l‘wlnn (19354,))) for-. uste!n

5 Cunada, Davies ‘et al. " (1962) and wcad.et at; (1963) for omuo, snd

e Lewis (1.973) for Neufoundland. Petermm {1970y presenud a taxnnmnlc

scudy oi t e speuies uf Pms-x-muhum of Canadn and Ala ka

The pnhﬂshed ‘blology of b‘lackfnen, generally and specifically, o B

.18 svadiable for. many ggagraphlc ocations 14 easte h North America, [ .

”1953), New, Rampshire., (0 'Kane,

: mcluding Rhode !aland (Ditond ‘and lla-rt,

ev York. (Jamnback, 19695 Metéalf; B

1925), am..ecmu: (Stane, 1966);

i ;93 toné and -Jannback, 1955; Travis, 1966, 1957) Canada’ (Per.erson and-' .S

Holfe, 1958) Dntario (Bennett 1960~ Chutter, 1970 navies 1950 1952,, PR

1970). Peterson (1970) recordad nates on l:he biclogy of ‘the species 0f

G Erosimuliun of Canada ‘and Alaska. < e sl .
Shav (1959) recorded ‘the dis(ributim of: sim\lliids in mm and

Canlﬂa ¥

Shewell (1957) ptasented a distrlbutinnal studx cf’sinuliide l

o/ and_l‘ecordud notes on Lhe_lr biting hgbits. Pe:exaon (1970) presen:ed che




'ﬂ\ei:‘g{;beem numetnus sampung :ecquueu ior ollect
- |

‘ lm’%ﬂ
. and"flo; n (1958) in Quebec, and Johnsnn and

o Labrador (ﬂﬂnking aid nunnds 1952) nght trnpu vere e hy Ahdelmlr

labradax (Hocking and R_(éhards, 1952)

WL Studies of simulud cuntrb‘ in ‘eagtein Nntth Amegica, have ba

pmsented "by Pe:etsﬂn -and Nolfe (¢ 953) 1I\ ca 'ruvn t ul (1951) and

Alﬂcking and Richards (1952) in, Lﬂbrador, Jﬂnmbal.‘k and Was: (1970) an

o S

B " West et al.’ (1960) - in. sastern Canada, Conmdi (1905) nnd Weed (1901«1 b)

- © i New Hampshire; Jamaback (1952, 1969a),; Jamnback and Collins 9ss), | -




ince Edward lsland. Seven en. species of hlnckflles are "

s varx meﬂg:e. Nith xaf:xem:e to the Har’ltlme P!ovinceﬂ_, bhis has

eaa[ern North merxna Jamnback and Haz’ “959) for the specua of.




1935 196A) Quebe-: (Ruhart, 1958), New Brunswlck'(ﬂcln aah 1903) and

ectiiman and uumn‘(ise'e)

mhm aud Schivarde: (mgi 1953a,b,c) -

Rl Travis (1962) ia Nimrk, and'

eastern North A.met ¢ ‘Denlett snd smth (1968) marked tabani.ds wu

'radioactive phnsphorus

. &g degrecs by Befigett (wso), Snith ot at.

in Ontario, and’ Anderson (1973)in Cunnec:iqu(. 3 g N e S

(1970-), and Teskey (1960) :




“Tere -ard .three basie ¢

ppifie !échniquu for ‘qualitative nd/or

‘qusncitative sanpling of Adull ‘tabantd popii§tionn, These. ué’ the Wanitoba .

ntmp (Thﬂrs:emscn, 1953) Lhe Halaisz :rap A(Malaige, 1937) as modinad

hy Townés (1962), dnd the: traps used by DeFoldatt and Horrts (1967)

-ICatts (1.9 10): develaped ap'umch wag an lttemp: 0 Gubtae Features ;

ot thesa ms; traps.’

animnl trap fori l,y a
(W.(lsm\ 1%8) ans ul raviole: 11g.ht -traps (Anrhuny. 1960)

Brunswick. Slnne et al. (1965)




: watzrfnul msrshes, psr:lcularly salt mmhes, 13 New JeYaeyD(Ferrignu .

1961). Gallfumie (Fmser. -1961;- Kozlik, 1969), and. Utah (Anderqén afd

develnped watex‘ resourcau in Utsh (Rg!s, 1961 1968)., Virginia

clqdpgy‘ e by MY

‘anid Tumer, maa) and ;gnmeee (Gut:relI et az.,.197z) Proper wau'r

" Summary of Infomadon'kv ilable on Biting Fnes'af mg:me Canada.
tne: hindred ‘and eight ‘specisa’of ‘biting flies of the fanilies

Cullcidae, smuludne and Tabanidae are pfesencly recorded i the. nm

e Mariume Prnvinces. For the ‘most pare, thede reprasem:

Very uctle

1sﬂlated cwlleccians and thus disttihution yecurds 3

_1nformatinn 1> available -on the biulagy of any £ these specias ta_ - : . ¢

'mppeurs that stud 8’ creanan E

{gE Frechuates waterfcw}. mnrshbs én pupulatlcns o bmng flies dre either -

1anking of ndt. swume.




5 e four of wh)ch ‘are man-made ind here “lesignatid as Jmpom\dme'nt ‘11

he scudy area

. N “
T Wildlife Area and zhe Hissa“ussh Marsh, which are lncated in the Taézramﬂt

E Mnrshes st the head of I'_he Bay of Fundy in the Nova Sca!il-—“eﬂ Bl:unswick

*border regiun (Pig L) This area has a mmbe'( of dlfferent habitats ®

which include AN maxshes, spruce and 1mh forests,, uplnnd *fialds, and -

p:evxously drained of semi- drstaed mrsmmx . some of ul m\ was: once used

for. agrlcultura.

msde msrshes and thtee natural lakes., The Hissaquueh M.lmh is appznxi— .

‘n\anely PR ediat «of the, Tlntan&arre‘l{nticnal m.ldlife Aren o contuins T

chree man-made mrshes. ‘

Sizé aid Age of Marshies g

.- Within the study atea, nine m:shes ‘varying in sizc and age were.’

studied Slx of these are located 1n thie Tintamarre-National’ wudufe

101 and 1V (Fig. 2).° ‘The natural narsh cﬂnsis:s of Front Lake und -
marginal .areas of Long Lake (Fig. 2)., " Thie remaxnxng threé areas are

m.én—made and are located in the Missaquash Marsh. These ‘are deslgnal:eci‘

Jllssaqudsl 0, Aand B (Flg 2).

The - prcdominanta'vegemiun s similar in.these marshes and

tncluiles ‘eatrall (yphu 593" 8 dges - (sz spp.); mreed (Sparganiim

: eurymrywﬂ Engeln,), and) sueer_flag Wiinitne: sallimie _A detailed

descrigtLun of the vege.hauon nf these ! Tnarsheh and changea ‘“in type of .




gl

* Location of the, Tintamarre National Wildlife Area '

. T: 7 and the Missaquash Marsh




Cumberiand  Basin
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Flg.: 2
.

Aerial photograph. ot the, Tin(amarre National Wildlife e

Jand the Hissaquash Marsh







va[;etdtiun pnm: and suhaequent to initial ﬂaoding are, :ecor_ded by
Vi tmany (197A) e T B L .

The datés ‘of floodihg of the marshes and: the area of each are

recorded in Table 1.

The Tintamarre Natfonal wudufe Area And the m,ssaquash Marsh g
were formed by the ‘same geological processes. According to Whitnan ©
(1974}, Lhr.' most wxdely accepted theory of the fomaciun af these areas ' v

wds recnrded hy Ganang (1903), who indicntzd that the mrsh areas were

originally ‘situated abnve their cirrent elevutlon and vere probably ‘part,

nf an extensive shsllow frzshwater lske that formed the Cumbe;lemd

B.:\sin. As the land settled, Lhe lake'yas inunddted by the sea, becand'

a hrackish lagonn and Then a s.’%tar bay which tes:rlczed tidal move- i
.ments in‘the narrow boundaries of the, Cumbetlnnd Basin. of. the. Bay of
Fundyj ‘As a result, strong tidal currents rapidly eroded zha snft Permo-"

carboniferuus sandstone The Eroded sand was catried 1nland a.nd w‘s

= depusited over the land as the cldal current lns( ulocu:y., Core, sarq)llng

. has lncaned peat Bogs Bl Entire forests covered — ‘mych as 24, 4 mof.

Blluvial depcsits Radio-carhon datlng of submerged stumps have been' &

< estimated to be'3,300 to 3, 700 years o1d (Ramsiy, 1963 . oL -

The original marshes vere altered greacly by man in. his attempts

ac’ reclamacmn for agrlcul[ure. Accurding to Ganong (1903) and Jackson,
and .laweu (1971) (‘|e ‘irst dykes and sluice satas yere prababy made

by the French Acadlam ir ‘the late’ seven:egm:h century. Some of the

i reclaimed witeh vhs "med by’ thé, French until they vere expelled by the.

rl:ng!.ish ut-1760 er;amacxun and faming gtoje‘c‘f.’nre still bexng ¢ o %
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“continied. Covplete exclusion: of the tidal influence over.most of the’

B R Curiberland | Dasm fas pccurred during the last 20  yedrs althogh nost land- 7

% o W Lumprising e prsaage. study areas has probably not been “influenced by

the sea fnr over, 100° yaars.

The’ Missaquash Marsh and the “Tidtanarre Nationat, Wildlife Ares

formelly: contained land that.vas rendered axrrenely Tow in qualiLy for - 7,

“both_waterfoul and agricultu!e ‘because of umsuccesstul dramage attempts.

During [l\e edrly 1960' s, ‘the Deparment of Lands and Porests of Novu

“Seotia ncq\ured about 2, 400 hectares within, the ‘Misuquash Har.sh. With'
| fund: supplled by’ Ducks; Unumiced, cons:ant vater levels were restured to

320 hecgares previcusly ae:vmg as mrginul pasl:ure Land.. This vas\ ..

cnmple[ed in 1965 antl mpx:es n:ed the firs: waterfuwl mnagemenc p:ojecc

toof L2 ‘kind  in the Marinme Pruvinceu. Another 96, hec:ares\were flooded ¢

in ehe sprn\g of ‘1974,

The Canadian Wildlife Servtce began acquiaitim’l of'a 1, 600 2

hantare tract’ nf marshland in the Tantrumﬂr Harshes 1n 1967. This area

1m:1udex fiue na[uraLlake basins upzand forests al\d flelda, and semi-". ~

dmix\ed zmd dralned marshlan\d, thch was origlnally agticultul‘al

Betwaen !957 and 1971, six 1mpounded zr!as uere ctented An, the drained i

marshlinds wl:h develnpment funds pt‘cvided by’ Ducks tnlimicd. ) .

Fisld and_Laboratory pmedu res .

: [hrough 31 Auhubt durmg 1973 1975

73__». # iy

" The first éar of the s[\xdy was uud to gathn‘ the ndce;sary

»"
basellne data lncludu\g the‘determinﬂtmn of the species of biting flies o




larvae. vere reared to adults. The larvae weré‘pl’acad in_ small covered

{nhabiting ‘this a‘rea.‘ This involvéd a s\.\rvey which 1nc1uded samplmg of

larval. hsbitats, and aerial net sweeps to de Kha ausnnu.l

‘of the adulr_s in zhe area surrounding ~sackvﬂle, Nw Brunsuick and Amherst,

% cha Sr.utia All adult hiting Elies were elther killed in e:hyl adetate.

vapor gad pxnned, wor preservsd in 70 ethanol. . | i

‘dnsquito laxvae were callm:[ed from 30 diffex‘en[ localicles wlth

dippers; Figesgaze nets, and rubher syringes. Habitats aamy_led tneluded *

pitcher _pl:mts \(Sarrriceriia uxvpurea 1,.). temporary and permanent freshwater '

‘and saltwar_er‘m‘a;éhes’ a‘né)l;als, ag well as nsr_urllly and -rcxfmany
lmpuunded areiis used for waterfoul yroduetion Water temperaturés ¢ c)

were recorded ED:: eﬂch ccllecr.l.on. Abaut half of ench lurval sample vas

placed in' 7oz ethiinol, and the remainder & was placed in"a plastic container

_zmd ‘returned to the‘ labcratury at HDunC Allisdnlﬂulvéraicy, where the .

cuntalners, £rom which eme!‘ging adults were removad by 11ft1ng the Cover.
and inser:ing an agpirator, . T
mckmy “larvée vere collected from 21 s(reams includil\g zempora'ry

wid pérnanent streams, dralnage ate

s, and watst control struc:ures

as;oun(ed. w)tl\ r_he m..\naged wetlands - 'For each collection. the fnllwlng

measutamencs were recordﬂd wacer tempem:ure « C). stream width (m)‘

stream depth (mm) substrate, and dep:h (mm) at" whi.ch 1arv:|e wcre taken.

Ueramm E1repla & tiles. as desnribed hy Lewis and Bannet[ (19744) we!‘e

‘the usbal expan |entaI suhs:mte -nu_se e e easily,positionéd on’

';Lream hottums and prov‘ded a convenienl uniform .area .0 m ) Enr deter—“

mlnaxlon and [cotRarison of population densities. ‘Inmature stagés of -

bm,kflxes were cbllected'irom a vatiety of substra:es, 1nc1ud1ng ti.les,

“tocks, and trailing vegetation. Larvae and pupae were removed fron the. .




substrate wi‘[h for’ceps. 0

. .
.in the f1eld and spegles identifications vere later détermifipd in the -

labnra:ory

Sampling af immazule musquimes and blackflies was usually on a

weekly I’nsi_ Collection  of lnrvae provided data on specitic Lorval
habi;ats,_ags}-the‘ rearing of mosquito latvie o adults provided good

. "1 Adults of Culicidae, Simuliida snd stanidae ﬂttracted to_man .

_“vere sampled by 'regular acTial net sveeps, inv15.;?=s’s., Ptve of these

aréas were not used: in 1974-1975 and, therefore, are not illustrated in -

hlg. 2 (i 17-18). On each occdaion and.site samled, a standard

procedure of 40 flgure-elght sueeps were made: about tha coliector, similar. 10 <

to the sveep netting described by Gjullin et al: (1961), H:reaitgr a gweep
Gill beiconsidered to consist of 40 figurecexghtssvesps. Swéeps were. .

* done with a -standard enforiological ‘aerial sweep met‘once -during ‘the day

and ‘once it dusk G dack at each site. During cach sweep, the fuunwsﬁg o \

obsmamns vere made: _cime; (hrs). temperatire’(°C), ‘wing escinntion
(nu, slight or bnsk), and cloud cover (z)‘ Adult mnsquitnes_, blsckflhs,
horse Elies an:l deer flies were - also netted in £light actlvity abou: man
and _feedmg on man. . ' Ya 2 gte

2 aepas e § g e

During 1974 and 1975, the study’ focused [specifically on the
. specics composition and population dynamlcs of biting £lies of the
nanaged wetlands.

Adalt nosquitoes 'wm collected in emergence cages. ~Sixty L

. ciges (0.6 x70.6 % 0.3.n) were, placeﬂ in pemanenc mn—made and nafural

“marsh Venvxmml'\erucs._ ’lahle 2 indicates the d‘st:ibution uf che 60




© Tablé 2

Location of emergence cages; 1974-1975% - &

Number of cages . . . <

e - 1975

Long Lake

.- 'Impoundmient T

Tmpouridment T

Tnipouhdment 1V

Missaquash 0

Missaquash A |

¢ Missaduash B. - . .. » ¥ 6 : ge B ° SR

‘#Reférence should be made: tv Figire 2 (pp. 17-18).




.insects weré-enunerated and classified od relsanell by 1iftiig the cage ..
" vegetation grew 1502200 mn each ek - Table ¥ indicates tite spec tesof
mosquitoes; (iff) thé humber of such mosquitoes producéd per square meter.
" Mansonia_perturbans: (Walker), the most abundant pest mosquito of this

“ reghon’ |

. wosquitoes: in small cages

~sidejpeing of ‘thid

ciiergence cages. Usually Ll\ese :ages w:m J\J:Ltiﬂned in transects acmss

Che narsties or along-the margins. Each cage was, made of spryce frames
(25" 25 e}, "dovered bn thé- top asd ‘Forr sides uith Elbreglass screen,

‘and] uas posltlnned ta [héw/.ﬁcinity Of emergent vegétation; usually the

cages'were sunk into the: watex about 100 mm.. Bach cage was.anchnred to
the sub:trale by. thx‘ee legs at:anhed lo (he sides ‘of the' cage. Mosquitoes

|

were collected using an extra long aspirztot mch was inserted ‘ thrqugh

ch

“side of the cage. Fa)luwing sanoval of, i, weliartioe .. e, other. . - *

out of the’ vater. | Before replacing the tage, . the en\ergv.nt vegetation

was cut above the water lével with a knife; this was necessa:y sinl:e r.l)e

plan!s contained within the émergence cages.

These cuges vere use d to detnmine (i) the apeciea of mosqulmes

‘Found in the marsh;_(11) the sedsondl succession.and abundance Of Ehese -

of ‘marsh; and' (iv) the vegetation types associated with the immatures of- = .

Since’ predation vas suspected £o oceur in the ‘emergence cages, N

an esperiment was devised to deternine whether cdonates would prey on

The ciges used'were inthe form of's’ cube

appiokimately 200 mm high! . They.vere constructed of 10 mm plywood, one’

lekigliss, one side tovered with a thin.cloth screen,

and another s de wits a' sleeve attached (/ maive access to. the cage. A

AN o




Plants con:ained wuhln ewergenca ‘cagesin’ the Tlm:rsmur Marshes,
1971.-1915 )




5 ac which time “the numbers ot .mnéquimes and odonates were, r!carded.
l(edal net sbie!pb were again ca:ried out; newever, only 10 areas'

i vere sampled (m/. 2

) Slncg/Lth area is uften very Hindy, all areas” were chosen so [Jlé(l some!

17-15), most of which we Kh! same as- in 1973.

sheltez‘ was avallahle. More elnphasis vas pluded on the nal: sweeps and. ' -

less’ on larVal &ouecuons, alchough there s e !ampling. Again

st( 1ds were, also collecred in tabanid trapm .During 1974 five

¥l d diuxide f ‘pa y trap prnved unsuu:,ess!ul in the’ Tnnu;amur Mar§hes :

and a canopy ‘trapi-based on the désign of Catts (2970) and stadlar co®

Ney: et al, (1971) a d “Peichus

s exap hdveas, m the T
T " \ e ;
i e "botmm 5 the Lalwpy uas\ sprayed with black paint. This Crsp wassbuite

wic‘g cathun dioxide ggs.

200 cn:/min l:hrnugh a, flow meter. o:u "one r.xap was’ utillzed 1n 2975 and -

R A




Horth Americar species and Steward and McWade (196I) for the Ontario |

specxas Larval blackflies were '1den:1f1ed with il}e keys of ‘Wood et al.

(1963] fvr the Dntario species and the adulta were 1dentified Hith the
keys nf sties et al‘ (1962), also’ fot :he Ontario. Epeclaa. The key o,f
Fe{erson (1970) fur the Praszmuhwn D(‘ Canada and Alaska was used for

peclmehs of this gerus. i Species af adult horse flies and deer flies™

“vere de:emmed using the "keys. of mchuman (1972) and Pechuman et aZ.
(1961) Cor “the, species of New Ybrk and onnria reupectlvely._

. During a tuu—ueek vidit to “Ottawa the authnr was yrovided with

confimtion uf identification of some of the specles af b1t£n5 flies of

the lﬁri:ime Provinces by mamhers 'of the Diptera Section of the Bio-
m, ‘an,

systemn.tics Rasearch Ins:itute, Agrlcul:ute Canada o A( this

1nventary nE the biting ihex of the Mnritime Pravinces was’ prepargrl and

; o
e o yche taxonomic prnblems encountered during this study were resolved
. z : Pl




paxioun and. mibium tzmperature

The, year 1973
‘hag thE hlghest mean Ly e st aEEs The-: lowest niniaud temperdture,

_the lowest maxinum tempera[ure, and tie lowest mean weekly temperatures{ were

& and the lawest minl.mum temperarure was the same as that- far 197

in Sackviua, New Brunswick Whj.le :here my be's

:er:amly show! trends from year' to, year.
Figure 3 presents the waskty maximin, minimnm, ank fean atr

tesperatures for M through August, 1973-1975.. Tdb

4 aumarlzea the::

“fot-the :hree—yenr perio

recorded in 1974. ln 1975 lhe highest mxlmm temperatute was IEEnrded .

mguze presents r.he amount of preclpitatlol\ for the périod”

May through Augast, 1973-1975. These. figures are also abr/uﬂd from daily

méaauxementb r.uken in Sackville. T.able 5 summar].zes r.he anu\mt/of

preupxmmn over the Lhree—yesr peitad] The. fi7st’yéar had the greatest -

rainfall | nd, subaequently, precipitatiun decreased each yeu.,, Much of

the .precipitation. during “the' first wegk_of May,» :1974 was in the form oE 2=

“enviropagnt, in psrr_'culnr the 1mpoundir\g of vater to créate wn'terfoul

: m,.m.es rrbm extsting zgr).culmral land During n.e s:ud;? period the
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i T.!ble4 R A
P i 1emveratures recorded at Shckiriile,’ New Brunuwick
4 . =3y May - Augus;, 1973-197 i » Ll .

Témperature .(°C)

Y. Weekly. measuréments —_—
s I 1973 B [ 72

Highest maximm' .- ... . 30.0 2034

" Lowest maxthdn 5 3 ny”
R oe1h2
Highest minimun' - S g
-~ Lowest ‘minin‘ium_ , A
5 N 3 % =

Y



g Pigure &

weekly pl’eniplta:inn at’ Sank.ville, New Btul\wic b

h HEREG Hay - Augus:, 1973—1975 = %
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lela 5.

Precipitatinn Fecordedian Spckvule, ‘New. Brun!wi.ck, '
May i~ August; 1973-1975 £

de Precipitation - (mm]
Month -

vay
June ,
iy

August

5 : B 1973 ¢ L-1974

Total

" Veekly mean




as further todified, as‘mrshe's

N . environment e :rea[ed wl\ile others

N © “were dfained and pilled o demase the rate ot suncession. numg,

which vas ‘dorie with a traL for when the magbhes had drained complenely,

% allawed argani\cLand suil mmeral amplments to become thoroughly mixed to

5 prnvide a §uitab1e ‘aibbtrate far Ferrestrial vege:'mn.' Upan reflanding

Lhesa plants die- ;end decay and provide nntrien[s and detrtluh fu: inver— - i

ohservatmns. he fall of 1973 the Hi,ssaquauh o ua§ dtalned and

reflubded’

<Ehe sprlng of 197&‘ At lhe l:i.me of refloodin ] Hlssaquash A

‘8

B am‘l B wel‘a flno§d Eo}’ the. flrs[ Lime. Thi fllmding eliminatnd taoy W og e @B

. simulud habir_at which had bsen sampled egulnrl‘y in 1973. One' oE

- was; small :emporary hog-fed stream which floved . [hrcugh what+ 18 now 2

. Mlssaquxsh Bi- The ,amnd as that P

= 2087 flows hetueen mssaquuh A and M saquash B

Impoundment i was dmned em—1y in'the supmer of 1974A it was

* u was: to be. suttautan v the! Ean ‘of 1975 or spiring of 19762 This

r © - . - impdundrient aid e, drain as quickly as was planned since a miskrat

.0 iRefererce éhoum be. pade’ to Fig. z'ipp; 11—1'8) for the Following. . —




i in.the. Iiteracure from maritifie (‘anada, although s'pecimens of only 21

channel” in one of The dykes kept Whter flowing inito that inpoundment from.

“(Table 6).. ‘Table 7'recprd‘&‘h0w the vazious speclea were ubtaiued in- the

Y-Culicldaa used in this z-tudy have beén used by some other yorkers. " They
g n :

v Larrvnl Habitn:s 3

| the varioustugse ée of uiley

.37

inpcund;lwn( v, D’ o me‘ low water level.in Pront Lake 10 1975, the

"control structire at the ‘out£loy of Front Lake. vas shu( completely So. that .

only a trickde of vatér vas passiag :hrnugh the etructbre: - Tn ‘addiéion,

the vater’ level of ‘the small in the MiSsaquash B

CULICIDAE B i .' L e L v Mg . Y \
mxnrm spectes of mosquuem PR 1 SN ,:he

Maritime Pruvinces of Cansda (Table 6), of which only. 19 were cnllected

) durlng “this s!udy ('l'ablzs 6 7); ALl of Khese have been previuualy fecurded i

species_areﬂepoaited i - ha Biﬂ!ystema[ics Ra!eamh [nsbitute. Ot'tava

Nova s:;iznlueu nn‘msuick border area. " The generic abbzevia:ions of “the

for Anapheles,_ for. Culex,. Ci T

aret, A. for Aedes, in Culiseta,,

W. for Wsanyta, and W, Eor Mcnsouia.

kay to the female msquitoes of mari:ime Cnlmda is preaented

TS App-:ndxx A,

Asystén nf class'lfymg masquitu Ldtval. habitats was deve!opéd_' o

for tHe Tanlrnmar Hszshes‘ Freshuﬁter habikats may be iden:iﬁad as’ . s

tempora:y,’ semipe‘manen'c and pemal\ent. Gt‘her hnbiv:nts An the Naua

< tia-Nzw Brunswiqk \mrder region include specinll:ed breedlng places

he_times at which |

(pit:her plants) and salt-marsties. Table 8 indicnta

larvqe ‘were collec!,ed “in. the: Nnva Scotia-




“ ‘Culicidaé of maritime Canada.

7 Spee, . Stotia Brumswick

Nova - iNew' -

. Prince.
Edvard. sland

Azdce abserrttus (Felt and ‘{oung)
" Acdes durifer (Cuquille:t)
‘Aedes Canadensis ‘(Theobald)
Aedes :cantator (Coquillett)
. *Nedis’ cineveus-Medgen . <"
. “ 0 Aedes commnis-(DeGeer) .
. " fedes rhmitaeua‘l-luward Dyar, and Knab

s LML fedls fitchii' (Felt and Yuuns) Il
: s dedes rpiger (Walker)” -
ledes inplicatus. Yockeroth
Aedes intrudens Dyar "
- Aedes gurwwr‘ (Kirby) -«
3 gollicitans (Walker)
Agdes stigticus (Meigen)
Jedes stimilans (Walker)

Ui Aedes trichuris (Dyn%

. Aedes trivittatus (Cf
, . dedes pexans_(eigen)
3 3 Wiophéles earlei Vargas
+ ... ."lltnopheles punctipenni:
sz Anopheles ualkeri Theobald
Culed .pipiens. Llnnseus
Culed restuans Theobald
Culek galindriug Coquillett
* Culex ‘tervitans Walker
Culiseta impatiens. (Walker)™
Culiseta incidens. (Thomson)
Culiseta morsitans (Thedbald)
Hangonias penturbans (Walker) .
b/yenmym smi thi (Caquille[t) g

2. . T

2 .In’ literatdre -
'3 Collected by aut)wl"

o aa Binsys(enar.Lcs Research rnsmu:e (Can n.National Collegtion), Ottawa

5
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Table B o)

* Seasonal distribution Gf mosquits
. Nova Scotia-—llev  Brutsulck bo

Larvae in the
xéer avep :

- e

wly, | dugst

5.6 7.8

91011 12-13 14.15.16 17,

IR S




N

on. The) pumber of sf
in part b}«' the. abundan e of larvae and :he :1mes

o
adul€s sciken in emergenct cages.:

species lias d

at uhxch tl

Temgorag—gabls. Temperu:y pool’s . are of ‘tio types - :hosi } T

formed by ;newmelt :md ;h"ase fomed as a resul: o( heayy nfall and/or

fLucd)ng -

Tl\ese pools of nnwmell: crigin are nnrmally apf by m late

pastures, roadside di c.hes, and\§

7 snowmelt‘pnpls lneluds'a,

M tor. ALL of the «.. i
snowmel\: “poolspecies ure univnltlne and prnhahly nveminter A the egg’

Al camums, A mn;afm 4; fi

The fluodwater specizs An- che 'l'sl\tr L Marshes include A czmmtor,

6 tiians. " Aedzs aomtaton and A ua.'mns are:appagently

mu £ivoiting while e mstuans 1s. probably univnltine. ALL three species

i are thuught to overw{n:er u\ the egg stxge. e

Semigermanent gmls. Thsse pebls that’ ‘are formed &:an snawmg;t oY

are mainr_ained to some éxtent. by seepage, a higl\ water table, or. rainEall.

“They’ miay, be.. pemanmz in“some yeurs but te\uporary in uthers Aedes - .+ | b T

cavltﬂtmr- usually 18 the Imly mosquitu which utillzes this Eyps.of habil:ar.

. 1: As mulmaume and prabably ovrwliters 1o the egg stage.

. o2
T Permanént waters. " Thesé pools, pands lakes or. mau)\es cuntain -

d water thfoughnut the year ‘and’ bften have varying’ degrees “of emergent

Larvae of #ni walken, Ca.. norswana, A ez:emcv,nms, P .

ccmrizans, i 0. p s .are, Found in : vaters.” Mansoni,




Edg ;ﬂ:e collected from May. thidu

= emerggnt vegecatian‘

vs . térmtmts, andM pertlubamz are univolgine. With the ©

these pemanan: water spectes overwmter 1n the egg stage. Aedgs cmereua,

1= Salh marshies. Two species of mosquitoes, have-bee: cpu cted.
fron_ ua].t marshes m cosscel arés of the Bay of Runn‘y/g

ew, Brunswick
-and Nova Scotia. Aedes sollwitm 18 appaxen:ly res:rlczéd to sal: ;

marshés, uhile A, canbatox‘ is al!n fDund 1n brackish and Erashwétet

- el
habitats Both ‘of these mnsquito%s are multivo](tin; \d" are thought to *

. nvenu.nter iii the, egg stage.” -;

" Pitcher Elants In r.l\e Novs Scotia-New ;\meuick ordér reginn,

 eRid type oE habitat. is utiuzed hy oné speCleg. Larvaa _ang/p

Sarracenid purpuréa, It is thought .to bg undvoltine’ and, sinu 1mme .

also ovgmlnter., on'-0nZ o

) Atuie Feedi uabics :

A . Peeding habits ‘are k.nown for ‘only 10 of 19 Epecies nf mos4u1r.oes

mm% in’the Tintramar Msrshes ('l‘shle 7, .39, all 6f which have

beén faken fezding on man TSt tubhed" apecmens of A..abserratus and
b
4. comminis are sftin cofused with A, punctar, 1t is possiblé ‘that tfiese

g wo species have also béen taken feeding on man Nimerous blocdfed .- )

mopheles walken- and Ca. morsnam are’ hivoltina, e
"




¢ femle's of A puuéwr A. cantator, 4 binetsué 'An.. waZkeri, and M. per-

With the exceptlon of Ay salltm.iana, all specie‘s which had fed

on man. ('lable T, b 39) mzy be encountered aliost ‘anjuhere in’ the

Tantramar M:\rshes. Aedes sallu-wans 15 falrly uncommon ‘dnland, but As
Rt abundan: along at least some of the coasts of the three Héx::ltime Brovinces.
~ . - B
F 5 have been, collected feedmg on manﬁ;::o}/ 1y 8.0 km 1n;'|.and e
£xon their ‘mearest, known, lzrval ‘habitat, he other spectes, :

apparen:ly seek’ out a blund meal in the Vicln‘ity of, theit lnrval habi:a:s.

ey specie of mosquitoes whm\ have fed' on man will bite,during

Thesé®are 4. cantatar, A exorisians, A. pmctor,. and:M: pex'tuz'banﬂ‘

Aedgs absermtus and“A. command are also choight /o be primartly %
)

crepuscular .edes awlzreus, A sollwmtms, and An, wglkeri show no s ¢

Seaatenca; bning fenales: axe :ommonly collectéd: both day, arid night. ‘This,

is also true for. A. mr‘adr’nkts; A vs::ans_, ﬂnd earler,, al[ho.ugh [hese

species vere 1nfr’equently cnllented Biging mn., g CRE B

blood meal. LAfter” mid Juné their numbers steadily denlin .

thése’ Species e Empaty vallected afber eaxly.‘..‘une (Table 8, p. 40).
% F Aadcn.caanbar, A. canxdénsisj A.. ginereus, A. vewms, .and Ari. w‘zzken"
e . may be taken in variing- nunbers :hroughnut thé summer; lsrvae of most cf

Ll\ese species may. also he collected through the; summer (’rable B, P. Ao)




el

o abaermtus, and 4,

Mans:m-m pzmu:'bnqv is caken from late June, chruugh ‘the’ end’of .
August, although i€ abundance rapidly decteases, after ! che end of July.:

Females nf A sglll.:t.tans may be :aken throughuut Lhe summer in salt marsh

areas.” Anopholes a.:u'Zet appears SaELG May and"’ during Learly August. |

. The more pastexifzrous*cuuclds in. l:he T&nu‘ﬂmr Marshe! 1m:lude

the Al punctar‘ group. A. cmtatur’, and M. perturl;an

-

mese ‘species are- - 3

cobily Co1l

ed .throughout, ‘the ‘Tantramax Matshes. ‘Aedes ocantator and

M. pertirbans are frequent pests in the towms’ of ‘Sackville,

v’ Brunsuick

and Amhers:, NoVa Scotia. A.edes salZLnLtms is a pest in mny cgascal :

. areps o New Brunswick !‘Iuvn Seotia, and Prince Ed{wd Island.
s T -

Ahundam:e 3 g % - 3

Seasonal

presengd here .are ha>ed on ze

are recorded in 'lable 7 (p 39) The seasonul successhm znd aﬁundanc

“These graphs are genemlly similsr to aar_h othe} and, are bzsed on the.

average nimber [of mosqul tdes' per’, aerial net, ‘sudep per o Aerlal net:

veena were afted during the senond week' nf Jung:

o

The, Firat mosquitoes .

is emerge il sEkia Bisad sl are the tida
P

Thaiear developn\en[ in poo

ecies which undergo

. filled by melung snov. -Aedes puictor,

onmum, are 1nc1uded in"¢His group. Because.’

“rubbad” specimens of

allsem'atus and A carmmnw appea( very smuar "y v

to 4. i}unctm* they are titluded with 4. pictor.  The next group of

mosquitogs, o emérge’ and feed are the ”aummer" Aedes, which alsu hraed in -

shownélt pols o' in small temporary and/gr pefmanent pools. Most of

e




onal succession and] abundance of mosqultoes

" .obtained fn aerial net sweeps:
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M, perturbans
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A cinereus|
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- Figure 6.

. Seasonal succession and'abundance ‘of mosquitoss

Sbtained in serial het sveeps, 1974
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A punétor

% o ‘A" cantator,|

470 AU cinereus |1
S.onie VAT excrucians |

' An. ‘walkeri’

<M benturbans -

. ca-morsitans.| gyl B0 5w By

n. earlei,




A czmadgnsns,

sh' r.ly afler these

species have nade, thelr uppen:ance, pemanen:

ater spec;zs, sgch as

il walkers,

..d M parturbana emetge- fnophelce vatkers ii bivoltine, and |

#. pertubans s unmmne

priniator. and', in Ex;\n'ile‘r

of Jine,

¥ Du 8 l:he Seoiias weé

numhers, A mntatar are colleued in et swe PSA Aedes pmctor wns the -

§ = mﬂs: ahundant mosquua ﬁﬂk‘ [hz fitst lhree or faur weeks o the mnsqulto !

" season, m\d may persm until the end of.. Augusc, although its nunbe(s/

decrease chraugh te seasun. Aedes oam‘:atu- was usual,ly cnllected

','mmughoun Lhe sumrer. Aeden cmereus is ueuzuy tollectad abcnxt the

'c\m—d week "Of Juna and auhaugh ot usually~ve y bur

1974. Adulcs may be Edken til mld August, Univultine A EJ:UWWHS

usdany appeats, if meftadll net sweebs'durmg late June; in relg:_xpn o the

_summer! Aedcs cumzdmxsts appe.:\t.s i et cnllecticms during 1ace June

or ‘zarly J ‘Julyum:i.l e Rugist, In e :hmlghr_ t be. unmltme and ts,

" ot’.an abundant ‘species. rgence of # batg comn dmng

By mld July thits mosqnito has become the: most

late: Jun! and earl:

Ahumlanc mosquita -of tl\e area. persinxlng until at, least “the end ni 1 < g L

* & - August. \Zammua peruupbans 1s univolnna and oceurs an].y m pemanent

_bodicsiat water where there'is app(upriate emergent vegetatlon. Its .

% e Bl 'nu{nbers decreased rapidly. -in‘1973 During late July and in August,

Lnet - sweep cﬂtchns oftei ‘consisted entirely-

. net syeerls \lelded as. m:my as 715 spm:imens Asdes ua’ &1, appears m




aerial-net sweaps about the middte of July It s nat usuauy very

B . sueeps at all. LMZ'LEEM moz’s’t.ttms waa Collected 1)1 aekial ne: sweeps

h\frequently and only tn 1975. mlueta inpatiena 1s:a very uncomm'

1973~ 1975 ls presented in Tahle 9, Fewer net sweeps were

: biologicauy significant changes in species mlative abundarice fro 1973 «

psrturbana. i

k0 1974, particularly with A. cantator, A punatar, and ¥

" % g [ The saasonsl ahundance of the total musquito yopulatin for :he

. mo!quit e et gerlal et sweep -per week. Hast of the mnsqukues

K collec ted Lhrnughout each of r_hase years vere pests. Dutiug Jung, msé

of the. mnsqui:nes abtained vere A, puncm-, uhil,: M. pertuz‘brms was' the

3 “major peak of ahundam:?m 1.975 va§ a week later than tn t:he two vratedinx .

was-a peak in early gt whi:h




Table 9

Species Conportiten af mosquitoes collacted in
G regular aetial net sweeps, 19’3-1.975 3

‘Percerftage

" Speci

< Aeded canadehsis, |

Medes cantator -

. edes. cinzrus,

s Agdes excrucians

punctor,

vedtdns -
%

e ‘Anophéles earlei’
“anopiielés, Lm'zkéy-i
‘é&zuéfa

T lu Zwe ta ma!'sb tans

. Manqanta p,er'turbanc

Jaz._é T 3015

194"

. -, . 19.8°

i 4
. \
pe. 3 i




Figure 8§

‘Seasonal~ahundance of mosquitoes’ ob







. - 0’1973 or 1975, Aerial ‘met sweep collectiond
: population was greatest in 1974.

Swarning . -

I 1974 and 1975, 17 aerill net swaeps were taken outside the

regular nelt suecp:areas, either at'sode location en route’frob one sweep .

area’ to another; or when a swarm oE mosquitues was encountered

F =% S Elght sweeps.in 1974 yielded 4096 masquitues for ‘an.‘average. of
‘ 512 mosquitoes per mnet:sweep:. Nine sweeps in 1975 collected 3064
mokquitoes for an’ aversge 'of. 3404 mosquitoes p’e:' sweep. . The Largesc nec

ke bl 1. Sweeps duridg 1974-ang/ 1975 consiated of 2424 and 2141 mosquitoes’ :

! i 'respecmely. The species and sex compositions .of these two swe:ps ‘are

©on ) recorded in Table 10. . Both U thusasewena werd rade m suarmg and: tnken-

*'1n, the safe Tocation. The suaruis vere about - 2n above the surface of the

«yke atousid. Tapoundmésc. v, Hhich ? directly east of Impoundments I and
i1 (Fi. 2 : pv. 17-18)- m exact- 1ocation was ‘the porthein cormer of -

. ' . the dyke, the .corner iomlng a right aﬂgle, opposite the, l\orthesst corne . ¢

ent III. The ﬂi#ﬂ!&tﬂ!‘l of tl\e swams uere about 3 m.' ‘In the

ales acccunted fnr 71. Zl of tha specimens of M. pzrtux-bam

Nine other: net sueeps were made i r_he sate’ Loodfton. * Three sveeps” durirg

1974 ymded an. averzge of. 917 mosqult‘oes per sweep while 51x sweéps
) o dur)\g 1975 :nntalned an avem‘ge,o; 460.5 sosquitoes per, !‘ieep. e

: ' 1.. 1975 a serla.s of her sweeps were takén every halt hou: on

¥

“several skthree nights Sweeps vere er_artgd at 1705 hrs and wne o B

The, results are tecorded 1 Table 11 on eatn !

ite,
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cage

Mosgulto-.s of the Managed ueuands s Y B A p

Direct estlpates of the nimber of adulr_ mosquitoes yroduced

unit area might bést to ob:zined ¥ the.use of emergence cages.

pet

‘Sixty emergince cages were gDsLtiuned in various areas o nai-nade, atd
!

atical mavalids determine: (i) the species of noaqui:oe‘u found.dn’ the

marsh} (if) the.seasonal succession and abundancé of these species; °

_(if1). the number of such mosquitdes produced per square méter of “marsh;

and_(1v) the vegetation types associated wich {mmatures of M. pgmw\bgnh
the dom).nant pest mosquito cf mis region. The lncatinn oE the emergence. -
cdges is nom;ained in Table 2 (p 24) ‘In bolh yel;s 1974 "and 1975, (he
cages were yosxtloned in the marsh du!ing late.Hay; " so that sampling

-could be ‘carried’out for the 13 veek period of June thiough August. Due

"'to the large atea.over which the emergence cages were distributed,

collections veré mde(we'eu}. 'As"; result, :'he- funbers of mcsqultoes P

collected vare.thought 't be minima, since many may have fnllen ptey to " - .

predators such as damsel flies and drggon £lies (Odomata). - 8
+ " ‘Most of the encrgence cages were pnsitiméd in appxoxmacely S,

the same' location in uom yearSr _Due’ to the ‘marsh management program’ of'-

the Canadian Wildlife Service, Impoundsient I could not be used im' 1975,

"_so Impoundmerit III was used instead.

one specieg.of éach of five, geriera vere found in the permanent .
nhrshes and collected in the engrgence cages (Table 7. 39) A e.zcmamns,

. vatkeri, C. térvitans, Ca. morsitans,. and K. perturb:mm

The seasonal sucnﬁssinn and Ahundance of mosquitoes in Emergence

5 'regardxess of marsh area, Ls. presented in Fig. 9. .Aedes exerucians”
is the first to emerge; ubually in early to mid June; emergence is

normally completéd by the end GF June or early July. . It is uhivolt_ing. .

b C




60

Seaswnal successlnn snd lbundance uf mDsquttues

:ollected in emergence cages, 1974-1975




: : ol
n ] . ¥ ;
. ; I

TR L E’:p specimens

. % A.: excrucians | -
= 3 _ “An. walkeri

. Ca. .morsitans |
-+ C. territans

A, excrucians

S, @ 4

o077 L Anwalkeri

|

' ' M. perturbans
* Ca. morsitans| . . h . ) g o
- oy C, territans S ¢ ¥ B e ——
; : JUNE [ 0¥ [ AUGUST .




oF \:
The firsc generartm of .4:;. walkert and Ca maraztam; begin emergem:é at

"+ about ‘the same time, ‘usually during the 1a(r_er half of Juhé.  The second

generatian of n. vdkeri, which ha;ins to emerge in late July or early

ugsc, was* larger than the” firat in 1974 ‘while: in 1975 lt was ‘not

recorded by -emexgem:e cages, The buve is also true fur Ca iovaitans.

uthh begins xu secopd genex’aticn emugence in 1n:e .vuiy. Emergelu:: of
unlvolcine M pem:uz'bans, :he most ah\mdant nmqui:n in the ared, - cnmmences
in late June or enrly July and 4s usudllx cmnple:ed by the end ‘of, July.

Flnally, C. cerrifons enetges nexr the end-of .my or early Augus[ and -

continues to emerge thrnughoul‘. August..

:1 Adults of all five species emetggd exnctl.y one’ week earlier in

_1975 than in 1974.5 ﬁnunma perturbane and L‘a. i . P

._sampung of emergenca cages are presented in Fig. 10,
The encrgence cage mosqui:oes, decording to epacted dnd pm;en-
[ages‘(ct~ 1974 aid 1975, are “contained in Table 12, Wnile there was a
econétderable ﬂrcp in numhers fron 1974 to 1975, M. pertuﬂmm) was still
“the most dbundan( _ e, two_Year overall percentages-probably pxmde

reasonable figures fo&:emenlage composition at any givefi timg. L

The mosquito:speciies and the fumbers’of each collectdd in .

emergance cages in the various marshés dr ~§hauu 1n ‘Tab'lke 13," Each marsh :

'um e considered inc!¢idually and then cSe wievall succession ‘and
ahundance wzll be presem.ed Reference sl

18 ;¢ made to Fig. 2 (pp. 17-18)- . .

and Table 13.




Tt . MFigure 10 ¢

Vater températures of marshes sampled with émergence cages, 1974~
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~

.+ orablel3 -

- A - . .Spscdes tomposition of the mosquitoes collected in.
emefgence cages positioned in marshes of various: dges

woE L o - Number :
Location , - . Species 5 . e '
u R mfge T S aens s 1975 ag7h | 1975
<Y Front Lake' M. ‘perturbais C4 e L5700 710000 - 76.0
LT T tapitme T - 0 18

Long: Lake .

u. pevturbans 12 . 7 0

- : U #n. ualkeri [ 1
: : C. territais. . 0 il
L. M. perturbans. .53 T ND
- \ A, excruciand, . . 28 S
ko go : . Ca. morsitans " 3§
o D T XA C. ‘territans Ew T e & v
e - . fn. walkeri.’ Wk : N
W e M . # 7 "
B, w5 ©* ‘Inpoundment 1L  A. evcrucians | o G2 .
o ! 3 “an. valkeri . o T
Impoundrient 11T~ A." excrucians ND . 6L
P B " .. .ca. morsitans. &
Inpoundmant 1V, - M. perturbans. 428 56 .
Y w o A emorucians- . 5. 6
. Ca. moreitans = 12 .3
A walkeri 0 3 L
E Missaquash 0 7 - M. perturbans co. &
oL An. valkeri 3 0
Y ca. moveitans | e 0 : .
Missaquash A A. escrigians .5 0
R . . Py b ’
. . ‘Missaquash'B
. N0 = No data } e - 2
N L ! 2




the mos

».dravdcwn prugram, it cuuld not be sampled 10 1975» 1 15 interesting to

emergenc vage[atlon and 18" many dreas -the' vegetstion 16 mat- Tike.. Whlle

the water levél was a liftle 1

e ln 1975. than 1n 1974, lt is Xnteres

o nm that, H. pemmba s incraased in b but décrease

tage «.ulem ternbans 1mmizruted 1aity. Phis-arde duting 1975 or vas

" present in. sms/ll nnmhcrs in 1974. e

‘Loog Lake Ll

iq“g Lake. 48 also a n'atural‘laké but wilike Front Lake, energe;

vegetatinn is resmczed tb the shoreune, so, uvauahiuﬁ;y of larval

habxcat sux:able‘far cu).icxds is- somewhat - resj:ricr.ed Mansmm perturbana %4

was collecv:ed frum this area 1n 19743 lmwever, unly An. walken and

e L@rntms were “taken in 1975 Anvpheles wazken lﬂrvae were - co;decced

; S S ey P .
‘' this area in 1973 but were not observed in 187@. Riga x

! Inpoundnénc't’. . . T

Thiis” impoundment was thé yaul\gest nan-nade marsh sampled in the o

. Tintamarre National wildlif& ‘Avea during 197u (mue 1, pu. .20), and was

‘.dlvx.rse in muaqulto specxgs, being’ the only marsh in whh:h all

sie spemeé were fmmd Due to r_hg Cmadian Wildl: e Sexvi:z wntet .

noté, that, this parsh produced nore ‘G, mpreitana than any " other narsh.. «

Imgoundmen ¢ IT

lmpunndment II s the o‘ldes( of the T-lntanu;rre Nazianal w_udufe
lmpuund.ments (Tablc 1, p:.20).. This nay have some sxgntumce since, no’
m.raquitces vere collec:ed ia’ 1974 and only six in 1975.

Inmpoundment 111

In-1974 this mpeund\i?c was a 'middle-aged” matsh in’the
P ik B Sk e




Tintdnatre Nitional Wildlife Area, altifbugh at ‘the tine of - sampling it
5 4 a1

‘Emergencé Cages positioned fn.,

" was0:5 years of age (Table 1, p} EON
There

Inpoundnent ‘I during 1974 weie placed in this impoundmént in 1975.

8 no-informarion regarding mosquiko species o dbundarce 1n this ma}sh

prior to 197’5A In the“early ‘sumer of 1975 there was a 1arge emergence o

0( A, emmma

hut '8 pex'turbana was not. collected.

Imgoundment IV

Impoundmunt IV s alsﬂ a "mlddla—aged“ 1mpoundment. (Table 1

P20
1976 .to, 1975‘

Mzmsam.a pertur'bans decrenae fx‘om ZZ to 81,8%§ while

dikeri immigrated .

{during the

.“ N .
‘Miis area was flom‘led in the fl1 of 1973 Prics to Elooding

e the £ellnwlng issaiitoss vere found 1n l.empn'xnry pouls)] o m; area

: ; * LA einerius A mmnans, Ay fttchu and 4. camzdemis Sp.eqimen§ ‘o'f-
- A. ederuaians were callected 1n emergence, cages in 1974, none ware 3
. cbtained 1 1975, : s : N

. &

#5 . : ’ﬂus Sy dlso flvooded S the’ tall, of 1973, Yo musquftoes ¢

lave been e llected in emergencﬁ cages, althaug\s Laxvae of " Ca. morutans

T were cullect’ed ‘and reared ‘to adules inf June, 1974, Prior to' 1n1thl




sciittered lempnrary pools: A: abserratus, A. puncton, 4. emericians, v -

LA camdgnsms, . »mmm, A. e‘imreus A, dommunis, ‘and A. va::uria
Gl Pr ty.of Culicifad ‘of. Natural :md Impounded Harshies

‘Table 14 presents zhe average numbe!‘ of mosquuues per squaren

meter fur eacl\ uf Lhe marsl\es. étudied mring 4974 Impnundﬂeﬁl’ IV was

the most producbivc whcrcns in 1975 Front Lake’was mnt pxodnc:ive. if

these values are deteymh\ed on‘ l\aturnl marshe& as opposed t man-mada

marshes (Table 15), I:he man-made. \'urshes pmduced over fivel'timed\as

many mDsqui:Des as did the natural marsh in :h

1ncm fe National

Nildh.fe Araa in 1976 Dudn 1975 the nm;utn]_ marsh pmd Eﬁ‘m

many mcsqulcues as:the natuxal narsh.  The values. for the’ Mls:zquas'h were .

‘not {ncludgd m,chcsg g gurcs, since figures for “ihis sressarte thought ' 7.

0). For thie mnaz part, the-same study areas -

we':e sampled in both years. Houever, in 1975 each area RO S year °, .

Ulder, thereby creating an Dverlap in age classes bemeen r.he two years,

" value. £6r each cms. _Table 15 presents oy total Tiber of masquitues
-

" collected in each' mirsh age class. There fs an’initial mosquito population.
" which apparentl,y‘deelin'cs in the'second year. Most of the mosquitoes .
collected from the 0.5 age’ class wire 4. e:t:cmcuzns Injall matshes 2.57. © |

“years of age or older, the majomy of " the masquitoes collected were

M. pgg‘Lur‘mms. “The most proéut::lve appeats “to be the 3.5.year old marsh.

Rerdmthis the subore decline? Bl thie wosigence, gien Shossn nicyasss




-~
o Mnsqu}.tn praducmuy in marshes ar e %
Nova Scotia-New Bnmswick Border region
= - T s >
. t Average nu’miwe_‘r of ‘mosquitoes per m
~ Area,

S 19745, -~ 1975 ¢

[:poumirgen i

!.mpoundmenc u

Impnundmant 1T

Impounﬂmant W

n‘(issaquash o

; Missequash A ST

Mlssaqus’sh ‘B




Mosguito pmdummy-n nan-made and natural narshes
in I’.he Nova Scotia-New Brunswick.border regian

Table 15

Average number of mosquitoes per m’

Area L v - '
i 1974 1975 . Average
- e g
| Natural marsh (Tintamatre N.W.A.) - 15.1 12.9
Iapoundments (Tintanarre N.W.A.) 50.6 Sl 3.2
tmpoundments (tissaquash Marsh) 2.2 1.1 1.1
T o ] ) =
/ i .
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abatnitn mosquito production in the natural marshes.

It 1s luterasting that C. temtma has been collected p:imarily T

_ in natdPal mrshes

whereas A, ezerucians and Ca. momitam have been

collected only in man—mde ‘marshes. _Am:pheles walkerd and . perturbam; Fa

Nive bean Edund in bcth s'itua:lans. | -

Vegetation Asjm:lsud with the Aguatic Stages of M, pe rturbans

2 o determina the vegatar,ion types asaoclated uuh the larvae Gf

A pzrtm'bcme, the emergence cages were’ pluced over a variety oi aquatic ) -
. . plnh: species (Table 3 . zs) Spéctepan. of . ‘perturbans vere collected
fmm -cages which were plnged over a single plant spacies’as vell as '
S cﬂges Whiich had several plant spectes within the aréa covered by -the cage.' :

“Witle many of the plxnts in Teble 3 (p." 26) may be suteable amchmen:

X . sites for inmcures of . pertuz'bama_, aly. the follawing speciés have y( g =

been_ confirmed in this area: Acox-w; calamus, L‘nmywcm'pa, e Zmosu,
ostmta Spnrgan';um eurycarpum, Iypha glaued, and T. latifolia.’
-
These species are the most qbundsnt ‘plants, in-both the qatugal and -

Fe R .
pounded sarshes in the Nova Scotia-New Brunswick' border reglon.

Predation. * . T

Sinice_predation vas suspected to ancu:kn the emergence l:ages,

an experimanc was.devised to determi.ne Hhether odonates will feed on

. E mosqultoes in small cages., 3 EWE \‘

Table 17 records tié xesuns of experimenca in whlch mosqui toes

and ‘odonates were put- into,,che _same cage on different occasions. All the

- mosquitoes were M. perturbans. ‘Preda:xm obviously occurred in these

$mall cages, therefore, it is quite likely 'thal: the mosquitu pupulal:ion

( “In any Lven emergence cage 1s suhjéc: to such predation,. eupeciauy

whan nages are samplad o\n1y uaekly and whlen there may bé as many as 73

n - IS
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odonates per cage as was found in’ Impoundment II. Thérefore 'all mosquito

counts per'emergence cage and per square meter are minima..:

+ The use o( emergence cages also permi:cad uha’ervatinns on adult

sex ra[ios of. I;he emerglng mosquicoas. Hales usually emgrged prior :u .
a

females; in, the case of . . penturbans only males were collecced in e
Eivst ueek of emergence., The ‘other spectes conststed main!y of males

turtng the Exrs:-weei(- of emergence, but not em;irely. obvioisly, the,’
sex ra[ius change thrnugh ‘the, emzrgence period.  Table w 1nd1cates the

_sex rhtiqs of the Eive- pem:ment .s?mn masqultues cnllected i, mergence,

u;as ‘during 1974 and 1975 Tn an cases where there were:large' mmhzrs

- of specinens, there vas a predoninance of females. B

SIMULLIDAE . : i
Twenr.y specids of bxaekines have’ been mcmxed it

warDine Province of Canada (Table 19): Seventeen of these have been

previously recorded from the Maritime Provinces 1n. the lizemture,

although specimens of only 15 species are deposited in the Bicsys:emal’.ics

Reseaxch . Institute, Ottava (Tahle 19)v Nlne species wer*e Collectad in

r.he Nova Scotia-Nzw Brunswic ‘border tegiun (Tahles 19 ZU) 'lable 20

1ndi:ates how the various species of miliids vere collected 1n, the
Nova Scotia-New Brunsulck border regicn.

A key to’the female simullids of marmme Canada_ is ptesentad

- .in Appendix B.' :

Larval Habitats

ALY hlmuliid species encﬂun[ered 1n this study (Tuhles 19 20)

;avu becn taken in larval celle:tions ('Eable ZO) Flgure 11 1ndicates
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L am Percentage
w ! Number of mosquitoes ———m———————
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y : 1974 1975 7 e
. LEN . ) B Females' Males, Femalés. Males .
¢ - dedes exzerucians . L3869 71.0  29.0
. Anopheles walkeri - P "50.0 - 50.0
Cules territans 1 25 72.0 28.0 > -
e . U culiseta movsitans 48 5., L0 100.0
- Mansonia perturbang - . 537 -.v 115 . ' 58.5° 41.5. 60.9 - 39.1
Total- | N 628 222 58.3  41.7 © 835 36.5
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Table 19 -

Sihulliidde OF Hdritime Canada

“Nova.” - New  ° Prince -

e
. i Gpesdes:, :, Scotfa  Brunswick Edward Island
‘ Frobimiun approsimatui Peterson . ' L2,
&, » 2 ¥ Prosimlium fonm;l.um Syme and Davies., - 3 .i_z ’ .
. . Prosimiliun’ uaeun Syme and Davies " s :
o o .. . Prosimiliun niktin Syue snd Davies 1,2,3 )
Brostmiliun miltidentatin’ (Tutne) © N TR
e Chephia dacotensis (Dyar and Shamnow) | . 2 2 R )
Cnephia mitata (Malloe).. ~ .. 72,3 1,0,3 TRy Z
Bz e s Sinutiun aureun Fites 5%, 8 B b 23 W
Lo simdim ot e L e PR S
i Stmuliun eroztoni ‘ucholsen and MigTel’ Ty 2 2
Stmuliim decorun "Walker o 0 . 1,2,3 ¢ B
! Simulium fuveulation (sneuéu) 2 Tt 2 Tadl
! 7 Simuliun jenningsi'Malloch . - A, e e
5 ) Stmdiin latipes auck. nee. Meigen - A 3, .

§imildun patnassin alloch
L Simuliun rugglesi Nicholson and mckel
, Simuliwi tuberosun (Lu?dsttﬁm)‘
s;zn;;z'ixm venustun Say " / /
StmuLiun vereiundum b[uns and Jamnback

o Simuliun vittatun 7Lt|:Lr‘r.de

% 22 Hlo:y;tematics ‘Research Inscimn (Canadian Natinnal coue;,non), nmwn B
i .72 - 1n literature G 1 P
© . '3 Collected by authbr; o 5 S




© .Table 20 .-

- !Blackflies of the’ Nova,Scotia-New Brunswick border region
v, e P

’ ‘,_Spfq-’é‘ 2 b_ T qu;:z:iﬂé N s:';::ps_ 3 .B.;::\ng’,‘,
Cmubiuin mixtn ) R ¥
' : > ¥ +
1"7 " .

: R 4
i

e »

. Sinaliun ponustun-verceundum Do - pe

G N T ¢

© Simuliumvitiatun




X " & = Figire 11 i

Seasonal succésidn of Blacklfes o streans of the

. Nova scuna-wew srunswxcu'bnrd’

r region, 1973, and weekly maxiuum,

‘min fwun and mean: vatér temperﬂtures of these streams:




i

S. venus

“Temperature.

“c

P mjxtum

C. mutata
S.aureum

S. decorum
S. latipes

S. tuberoglim

— larvae

AS.: vitfdtum

e




" 'also found on other debris such as logs. Immatures of all spe!les,wxre

© 5. vittatun, and 5. desorun wiere alsc

o
. . . 7
. k: - W
when the larvaé and pupae of . these specles were_collected. This Eigre
is 4 composite of weekly sampling of 21 streams in’1973. " 'Not all s;!ecies
occurred tn all streams. *Simuliun verustun and 8. verecundun havé been

considered together; whilé {t is thought that both species. occur in this

area, the. two havé been placed togéther due to taxonomic difficulties
Streams may be considered temporary or permanent. Both terms

‘apply to natural streams, drainage ditches, water control atructures, and

streams ssetatel with the, n;a;ﬁ\ged ~wetlanda* ALl species collected in
this study vere taken fron permafent su‘eaus-an'd, with the  exieption of
C. mitata and 5. deeux'wn, all: were also found in temporary streams. ALl
spectes weré foundion substrates tneludtng e tiles, rocks, an \

.trailing vegetation.‘ Swmlzwn venusﬁum—verscundmn and S. m,etatwn weré

cohecne‘é in water depths of 5 u' 200 m, while . venustum=verecundun,

ken ir-depths of-up to 300 ma.

'_'rha stream :empemtures at. the nma of r_nllectlun are alsu shnwn in’

! Fig. 11 (pp 79-80) as the weekly maximuny minimum,- and mean water temper-

atun.s oE El’e 2F streams snmgled g ) ? P . y
- Slmu?‘l-wrl venus tun-verecundun and S. mtf:atwn were. 'the’ mosl:
widespread spectes. . Bimliun uenustwﬂ-vereeur?dwn yas. fond: in.all 21
streans, Wille 8. vittatui sccufred 1n' 16, These stresms were 0.3 to 4.0 m  ©
wide. Simdin tuborosun ‘as_found ‘in. nine ‘stréams, ranging 18 widen et
from 0. 3 to 3.0 my and S. d('LOI'MIII occurred in six streams which were.l. 0

0 3.0m wide.  Similiun Sbimeny B smem P -‘rrrw:tum, %nd: C. mitata Wl

were Ecund in four, three, twd, and one meam :especcively, respectiva |

al:ream widy v»he)ng 0:3-2.5, 0. 5= 3.0, 0:3-2. o, and 2. om b K-




%, Pms’ mulwm ik and G, mutgta are unmmne, nnrl ‘data tn Fig. 11

(pp- 75 ~80) suggest that 5. aux‘ewn ‘and . latipes are blvultine . S‘Lmulzwn

" décorun, 'S. vemis tun-vs dun, S, _'>+ tin, s 5., 2 muled- oy

voltine.

v . muu Fecling ot s A -
. . Slm\lliids are not u!ua]ly ))nthersnme CO man ﬂ\n th

Ma‘rsne's. “With thz excepuans of 5. decomn, 5. aurewn, dnd 5. l:nipes,u

on man,_bul: s aurewn and S. lat‘Lpe were néver observed ¥hy the vlclnity ¢

.of man. L FE

L Dumng e day, :ne mamalophilic !1mu111ds are uftéx{ entouptered *

E iy womied areas; espeuially 1if suem £1ou through :hase areas Biting ; &

femazds are *tarely enguuntered in thé parsh areas durlng the dayl,\Jn the ot

ezrly evening, However, adults may be Lak_e_n Giv marshsiiennyis: well,as in .,

the woods. - : '. - v A

St ‘Adults of P. vm.:::twn and c- mutats are rarely taken af:er zhe e s 8

emx ar June, bul, because. of cenunmmq humr\g of s. vsnuatwn-uerecwndum,

L' 'a. uzfm.,u-n, 5. mbzrooum_. and 5. decorwn (Flg 11, PP- 79,»80), adults’

may be cellectcd throughout. the” summer. * o .' o

Ny
While immature simulﬂ.ds are obvivusly resttipted Ca s[reams,

LI t.lu: adults cf at leas‘t Lhe mmmalophﬂlc T be encountered” >‘..'

. * almost nuyu}\ere in _the Nova’ ScotiatNew” Brunsvick burder regxon. They do

Lo vt -appear to be restricted to any spechic areas lmt are. nociceahly o IR
& . absant on the ‘salc marshes'. ' i
- K . ,.‘




Abundance 5 o oy i

<+ Seasonal _— i ) i

U m % mrgeren Gans 795 80) i11ustrates ‘the seasonal suacession and

abonal xange of larval simu‘l.ild! 1n the Nova. Scal’.laNew Brunswick horder'.

regknn‘ This 1s & conposite of weekly sampliﬂg of 21 stteum during 19730

A fe spenimens of B, miztumvand C. mitatiz vere collected in -early Mny,

these were probably fr‘m lnte-—lxuching eggs since pupal cases vere

: ohserve,q ona vurlety f substrates. Larvae oE 8. decoru)n, s, uenustum- T

dum, - 5. v S, - dind’ S, aureun nay also be- ccllected & -

ingMay: . Larvae of 5, “dsaorun nay Bé collected vi.mmny throughout the

ﬁer. 57 decorum pupae jaepear during mid May, late’ June and sarly July

umn about mid August. It is muluvol:me and :he tiges of pupatiun and

. times at vhich'no larvae-were collected would susgest that it could have

uenustum-vz)\eaundum i

_as‘many as three) genera:ians annuully“ Larvaz Of

. Y &
2 Ci o mayve colleated throughdul; the s\mmel, and éoumence pupn}/inn about mid

i i May. Pupae_may be found throughnu: mcst afthé summer This complex 18 "y - .
. el o mumvonme; the exact numher of ‘generations is difficult ‘to de(:etmine ;

puyal develnpment S'Lml(ltum thtar:um 15 also wult 01[1

Lajvae vere cullected

Larvae uf the: setond




Lhrough euxl)‘ “June"at wmch cime pupaulan occurs. The sem{nd} eneration’

-,appehrs to be bf:a mueh shortex dutatiun smca Tarvae ‘and pupae me

1 ) . B
:oum:ed for'a very ssnon ‘pertod late tn Avguse. Swmltwn Za.h,pea is

& also_ bivoltine, Larvse hatch aboyr mid May and pupation oceurs: near the

) o o« end of June. Larvae ‘and pupae of the second genmunn are fou,.a duting

G T atd July,

During lhe summers: nf 1974 and 1975, only. streamh assoniatad s

vith managed wetlands were sampled xegnlatly. ’l'hesa vere Large Luke

uuLElow, Front Lake outﬂow ar\d Front, Lakg le:enshm nutflnw, whlch are

all mumd in me “Tintamarre NatiSnal wuaufe ‘Area (m;. 2,6 17 -18).

o Stmeddun uenustwn—uereeundwn,js mtum,

aacm.m, aid

Luszmulzum sp ‘were 'found ‘in these sreas. The seasunal successinn and

abundnnce of‘smulnds in the Outflw of Large Lakes, Pront Lake, and

Lake Emnmm for 1974 and 1975 m,presen ig..12 and Fig: 13

) respecdvely. The mater cempera:uxes for these aréas’ durlng the ‘same”’

p..nud are recordAd in, Fig. 14. Unfortuna:ely, smpung was, not.

LhEse zreas via ngmal means 1lﬂstsLble ,Swruz Lum uenustwn—uerecundwn

.1|Id S. uttta‘um vere Eound in all three nreas during both years. Szmululvn

- oen Lwn-vezucuudum S.. mttatwn, ang 5 decupwn were collecced thmughautv

d in all areas except Lar < Lake: nutflau tn 19754 Swmltum,

- HE g Y Lllc sumer .| .,,amztum venwtum—uerecuna‘um were the most. ‘abundant ﬁpecies )

rnmt Lake out[low, while 5 pittatun, wag the mos abux\danl: in Large

. Uike oitfLow dnd Front Lake Extanslnn“ te, appears that 5. venustum«

gh T th.zt at 1E!..\>L onie generatim :‘ss cumpleml during H.sy. Simulium -




'Figire 12

‘Seasonal-succession and abundange" of larval. sinillids; 197




. fioo specimens . T
7:‘ Large. Loke. 4 . 7

e - 'Front Lake Extension. <. ... .
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Large L.lke vun in Frunl Lake and Frnnt Lake Extansion. Smrulzwn U'LLLaLwn

. ln 197&

oi the sutimer.’ .Inthe period Jine through August, two distinct and;

separae ganerncmns occurred, pntticulnrly in Front laké in 1975 and in.

Frcn! L-‘lke Extensiun duMng 1974 dnd 1975: The SECﬂhd génera[iun 1n

mulzum :

o )
4 de:.arwu apparently had just one géneration in Lnxgg Laké in- 197L: .

thln the Eirst. 5

'F:onc LaLe Exnensinn in 1975 was much lurze

: 1arvae were not- rous and may have been nhsem: £xn mueup«s Later-

‘in tlle'summe rather than absedt H‘om the “strean. Tha m!.nor importance

of tl\ls spec‘e! in Large Lake {s nlsc xeflect:d in 1975 when o spec(-

mens were LoneLced. Figure 11 (pp 79~ BO) Indicates that, an addltinnnl

genemcion mny hsv: ocguned, in May... A speciea of S’llmll'LMm (Eunmuuwn)

cc:urxed o Latge Lake

.Yune, 1974, and Ftont L.:\'ke ln Auguﬂt, 1975 Ilo'-‘ S B

. e funher 1den|:ifLLaL(nns -:ould be, nade “olies onlyvask wisth: hovan uete

o 2 A ‘tolletted‘ Baséd. on ihfuma[lon cnm:ained in Fig‘ 1 (PP_- '79-80) ;- the

" similtin, (Eusimaliun): 1% Large Lake mayhave been . latipes, while

qurewns tay have's the species éoun:ad in Front Lake. . .

Blzckfly larvae and pupaé’ were ‘collected from the “Masdquath

7 River s 1973 but due to' flooding Of the lover Missaquash in the” sprifg

. of 1974 this §1|&q;xgd larval habitat was eliminated. . Thé ‘eontvol-




g aLrurt\lle at the uutlluw of he leue ‘ﬂssaquaeh vag Examined regularly

b during ]974 and 1975 buc no simuuids were found 1: is [hought that

‘~=muu1ds _were prgbent furthier. duwmthe Mlssaquash )uvex.

A small b

aimual d:« ubtnined ln zeria) net sweeps f.ram 1973 to 1975. he graph is.

perinet sy ep per week.

. mmgum' and ‘.sx lattpes wers the' only species o lacted__

Tm :hree yéars (Fig. li)lare Ge:ry dLEf:ram, even though :

er' “very’umetous . The

“and S Bittatum The first year,'lm, vas

uen.um.dum b vLu/)el’Oa

period in late July"nnd éarly- August m which” I

A

. unique in that there wa
were :uLLected bul. Hin late Augus(. they became

gbundunt s

ng smu‘lx

ad_they were early ln Junc.
Nore' spncmeus were taken- in 1974 than, m 1973 and 1975. 2 ngezal

frbm the aehzn,v,

»pupula[Lcn peakis, vere uhmned “that year uhich were absen

puymufariy 197 1975, £eer /s imultids ware collected (han inthe ..

i Precidinig o, yeats and ‘none ere collected affu early Avgust. |

During the course o[ chis study, leus than 200 adun simuulds i

F z R







[




* pere ‘collected. Al OF.thes:

per:entage meposnlon 18 as Totlous £ 2. m‘;cz'wn 10.2,¢. ' mastati 17 o

; s{vely‘.‘ pwh:.\b'ly

7 Canadar (Tabl

were:.taken‘i.n e vgcmxcy'uf wan - Trie

ecause lllost spucies au nnt uf gre r‘ economiq 1mpon.an e

¥ .-md many are nut abundant. _ The resent n:udy As an atcempt de:emine,

i part, the speges! camynsitinn of the T han e of mum Csnga and -

to present some Lnformatlnn on the biolagy Of theie species,.

Fifty ~six spenles nf nhanlda hsye ‘been. zec" rled frnn mrmme

1) Fn!ny~n1nz of theae hdve teén previausly recorded i
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& ol able 21

‘Tabaniliae of maritime Cas

Chrysops nbarmns Pmlip
Chrysops acetians. van dex Huip.
chr-ysops ‘ater Nacquarl

Chrysops ‘Guclys Whitney .
Chrysops de licatuluy
Chrysops “excitaris ‘Walkex.
Chaysaps .frigidis Osten ‘Sacken
Chrysops “fultginosus" Wiedenann :
- Chryiops furaabus

‘Chrijsops-niger Macqm;:
"E‘hrysops pmclw J8-0stén Sacken i

Osten -Sacffen
Osten” Sacken:"

uuur/ps zwzalusomup
da. rasa’ (Loew) o
ia’ tranguiila (GsEen Sacken)

Aty laf.m ohioingis. (Hine)
Atylutuu gem,_{wus (Julbnsoﬂ')
At slowme, LHorasicus: (Hine)




" \_Tabanus “catenatus Walker

* . Tebanus qulviquemttams “Wiedemann

~ Hybomitra frontalis (Walker) ., Y

e ot . Table 2ir-Contidued .

Nova New “Prince -

agpcisy a5, v Scotda” Brunsulck Edvard Taland

Hgbomitra Gffinid ,(xmy) .

: Hybomitra-astuta (Osten’ Sacken)‘
Hybomitra aurilimba (Stone) *

., Hybomitra epistates (0stdn. Sacken)

HJbomztm frosti Pechuman.

illota*(Qsten, Sacken)c

itasca (Philip) e

‘igafophthalma (Hm:quartL i 1,

* lidrhina (Philip) . ] i

longiglossa: (Philip) * . \».*

Dyridg: (Fallen) " - i

v lybamtm mbepocdphala: (0stén Sacken) Ay

ybomi tra minyscula (HineY, .

'a, huda tm»unnough) s w8
sodalis (Williston) = ° Gy »
ybonitra trepida’ (Ncbuanough) | T ' 1

‘tlybomitra typhus Whitney Form A" 1

Hybomitra byphus“ Whitney Form B ... . ..

Hgbomi tra’zonalis (Kirby) -

0

Cedhileils |

e
bw

-Tabanus fmrchﬂdﬂ. Stone
Tabanus marginalis Fabricius

,'T anus mgx-ouwtatus Macquart &
Tabaniis novaescotiue’ Macquar:

Tabanus* re-t.nuardtm. Wiédemann
Tabanua similis Matquart ¥




< " “Minbers of speciméns’

. -‘Species

Bams "Traps. Truck' Other®

Chrysops agstuans 1
+Chrjsops -ater B &
‘Chrysops calvus T )
Chrysops, carbonarivs. - s g
Chirysops cliclur 3
-Chiysops " eacitans ¢ 3 i
Chrysops. Frigidus. 4306
Chrysops - fuliginosus . Pt
Chiysops: furcatus ‘16
.Chrybops. Literalis +10;
Chrysops mitis.. 19 14
"Chrysope_niger, 3 1
Chrysops shermani "
*. Chrysops sordidus "
Chrysops zinzalus e
Hybomitra affinis -145. 1
Hybomitra epistates 307, ::33
A i 26 2
w7 Hybomttra ilzna 2.4 E
Hyyboinitra. i tas e %
i Hybomitra Zas'wphnhalma 329
- Hybomitra liorhing e LT
Hybomitra longiglosia s,
tiyboritra Turida | &7 1
Hybomitra nuda 35 s
. 137 -1
7. 8

bomitra typhus Form™B 3 . S
- Higbomitra aoalis . 77701
s Tubanus nigrovitfatus
Zabanus m)r}aescatw g
Fobanus_similis.

§ '1'9:,11' Coe 796 el v g2 a2




1

uemwotm-), and sueetflag (Anoms calamus). ''‘These eggs usually hatched

withil three to four days, but fio- attemp was made o' rear-the larvae,

Adult Feeding Habits v

e feeding habits cf 20 species nf tabanids are known in the

(Tnl_:_le 23).. Fifteen spéties of

, cattie.. Jirjoojs mitis vas the most, abundant ‘dear  £1ycollected feeding ’

“on man - it comprised 52.6% of the man—feeding deer. £14es.

fmnmll.s was che most abundan: horse f1y feedmg on-man. 'I: accaunté;l

fnz 76 2% of :Ms group muysaps fng'z.dus campriud 42.9% of the deer '

“flies ca.ken feeding on cattle “while H. typhus Forn A accounted for 501

“of, the horse fhes feedmg an cattle.’ Only. four species, c‘. caivus,

. B oo it s B Prontalie  vere tien row bath b and,
cattle.
.

One blcod—fed specimen of C. excitans vas found in a pascure

F j'us: a r.cuple Of meters from,a caule hetd, It was ntr_empling to fly

znd is thought to have fed on-catEle.
Deer flies were taken in the vicinity of ca:tle, ‘in hams, traps,

dnd trucks, but s gea:er number ‘of each _species was taken.in the

vtcins(y of man (Tame zz, P 96)

L‘hrysops mitie was the most abundanc

deer Ely in_the Tan[rsm.’.\r Marshes -an accounleﬂ for 14 61 of the . tabanid”

B population, and 40, 11 of the l’.ntal dee: fiiea collected. ll: eccm\nted

for 44.5% of - the  déer fites taken 12 e vmnicy. of win. |
Speciriens of C. aeathne and C., mitis have.been mueci‘ed frml
cages cunr_amu\g mallards (Anas plqcyrhynchas Linnaeus) , black ducks

(6. mripes Brewster), ‘and domestic pekxn dicks (4. platyrhynchos).




e Table 23 ¢ :
- ! Féeding records’of ‘Tabanidaé in ‘the Eeys
- Nova Scotia-New Brunswick border region, '1973-1975 ' '
5N - *Source of hlood meal
v D Tspectes

T cattle

©_Chrysops aestuans

Chrysops ater e BB . Eale LT o d T - §

o - L] =
| Chysops catvis ot Tk

P ' Clirysops eucluz . 2 8 gt '.' e

Chrysops eseitan:

Chvysops feigidue -

Chrysops Furcatus

! Chaysops' laterali : ¥
Whimsmpsimitis o, 0 T -
. “Cheysopamiger : : ‘
tybomitw affinis” .0 o 4+
g L dybomibn epistates |- ’ v .
. boini bru frontalis e e o o « i
ogitra it«x‘s_m' 3 R T T 8%
omitra lagiophthalna 1 e B ey i :
it Womna, . 0 w y
it N + :
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:pe(.lmen uf e, fma‘ms' vas taken. from an Brpidonaz fly catcher

'(pm;amy.u an'ﬂlu Audubnn) which vas entangled ina mist net,

-~ A greater numher‘.uf adults of-.10 speciés.of Hybomitra were

collected in barns (Table 22, .p. 98) than frnm any o(her Sourcd.. Tt is™ Sl |

(haught that he adul:s‘fnno ed cacele j.ntc the bamu and, being

pasllively photor_mplt, flew o - the windows whére they .vere callected

Ten' of the 11. specie5 of zlybomem have been. colle:ted ilylng over; or:-
Eeed{ng on“catile. . Hybomitra typhue Forn A, was “the :ynly tahunld of. uhich

nord specxmens: were_mue;;ed in the ‘vieinity of cattle ‘than anyuhere |

Lelse.

: Hybomitra frontalis, H. illota, H. liokina, and H. longiglossa

uere taken more Gften from dther Sources than from cattle; or barns.
U4bamnm fmnmue vas not the only. species.of horas. £ly

amoying to man, but it vas more commonly cullected from mah tiian .any °

Lother smme.' ‘Of the 35 specitens cauec:e the vicinity of man, 23 i

had fed on .man; this is more th-m thrée times the number of bi(es from

the next most dhundant lmrse ELy that had fed on man.’ S $

Ilg/lam’LLxu illota was the most ab\mdanr tabanid :ouec:zd 1n the
tabanul traps, and-ascotnted for 410 1z of the total., - = . J Loy

Twg “spec imens o[ H. . Lliorhina’ were collected, one in the v1n1n1:y

of man ‘and one_in'a barn, Little is known about the hialogy of this

3
horse fly 1n the Tantramar | ‘Marshes’’ “w,,’r\‘.‘ thag g . .

-
it vas fourd in’ the vh.mil:y of mn, it 1s. mpnseible to-elaborate on
1:\, host preferencs or. other habits. ; / s ,
r
sPecm of Tabanis were generally nncomonL Tabgnus nbvaescotiae

was callected oaly wiice. One vas collected while flging about a! plckup



:mck and the other was collected while flyi'ng hout man.

All four specimens of T. mgmunmeuu whlch were collecled m B

the stud, area were no].ler_ted in [he vicinlty of mafi,. Also specimenu

were [rcqucntly collécted: ucempung to: feed on man m vzoauul areas of

‘lew Brunswick, Nuvd Scotla. and Princs Edvard lsland. 8 R

Only (onr spechmns of T. Euntlta were coueaed in the 7,

Tantrariar urshee, and these wvere all taleeri Elylng uhout cattle 7

ln addltlon to Lha two males nf H.: epwtatss taken frm emergem::

cages, three were co}lec:ed during the-study ‘pertod. ; One male’ of H. 'afﬁ 1

vas taken i, :he cab of a truck at Joliete; New Bnmswick, one male of

H nuda was’ l:aken from a car in Sackvllle, Neu 3runswh:k, and one male, uf A H

; ii t_l‘phus Forin A vas collected from d branch of a conifegous trea,
‘Generally,; all species of ‘catian1ds uhich fere coflected in
1drger aumbers niay be encouncam anyuhate’ 1n the Tahtranar Marshes.

s Tabanu.s mgmu;mtus and c. fuhgmoaua are frequently pests ofi cb

salt marshes of the Mari:ime Frnvinces,-but are seldom encountered very

far inland.’ simu.uly, most speues of Chryaops and“llybomtra are’ -

uncqmmon tn coas(dl areas.

Horse mes are inportant pests of cattle. Déer flies, annoy

. cattie, ':a some” extent, hut are o lmpur:nn: than thé forse £lies.’
S
Caule were, f\‘equcn[ly b:zrved to huddie mgether and instead. Df femﬂng

or restiigs :hey wculd Jspend hours fighting the £lies. :When a.cow, or ~

bill, felt the pamul bice of & _tabanid,. 't vould attemp e to rid ftself
<ot the f1y by brus!\lng with’ the ‘tail, scratching uith a.hoof, ‘or uckmg
vl the tongue. S;nce most  tabanids”are usually eu::ive only on.very
hrigh( watn, days, tiese are - the times when cattle are 1ikely ‘ca be amwyed.

+ Therefore, prolonged per(ods of sunny, ‘varm weather causes pxalungad

s




anuuyance and, .eritation nf the taltla hy the tlhanlds. Sincat cattle .

:Séasonal' " " R R

[The. SEdSﬂhEl succession af :he le.lm.dae in the Nova s::o:ia— N

New' Brunswic_k bcrde\' region 1$ tecorded 1n th‘ 1.5. o ’l’hiﬁ rep!asents the - ;

sucu:ssiun oE all tahanid spécies cullected during 1973—1975. regaxdleus

of sampling techinique. Flgures 17,718, aid 1 npnaenz the seasonal

suceess Lon and ahundan:e of tabantds’ collected ti-aerial et sveeps during
1973, 1974, and 1975 respec:1ve1y.~ Reference should beua ?m :hese
Eigures Bot the, folluwlng discqssinn. thmtm nuda wagTone of the'ftroc ¢

:abanids to emerge I¢ was collected diring ‘the flrat week of June, 1975

but did mot.occur in the. erial nat Bueeps‘ until a wsok later. .This,

: speciea did not sppe # in nel: sweeps at i 1973 “and'not unt1l the end _

DE Jlme i’n 1974.. Adalr.s were' not Imrmally collected sﬂ:e mid-July‘

L'luvysaus mitis, usuzlly appears dmng the thizd veek of ‘Jurie, bug it was

collecied a yeek earlier in L97s ults are common’until the end of .my
‘or early. August ' Chrysops ater wis gollected 1h ‘et sweeps. only ‘An. 1974

when lt appeared during the | r.hird week of June. Tt was ubundan:

: fnr aboul: a mnn[h, zltl\uugh adults were: mken “during l:he secend Neek af

June in°1973 and {he lhird week of July, 1974

dybqnntm Shinis normally occurs in ret-sweeps from the third . ,

.- ueek of June ntil the end of Julj, . Net sweeps in:1973 did not yleld

- specnens of U: illota, . Chyjsops cucluz ¢1d not occur in met _sweebs, in

| 11973 but was :cllected in,net dweéps in the, third week of June in ‘1975.:




- Figure 16 .

Yl & 3 . .
- Seasonal succession of Tabanidae in. the

y Tantramar Marshes, 1973-197 )
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" Seasonal siccesson -and abundance of tabanids
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Seasonal auccesgion and abundance of tabanids’ ..

obtiined’in gerial net sweeps; 1974




C. catvas
iitote

C.cuctux
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H. epistates.

¢. trigidas |
28 e

. no
C. lateralis
4

* H trepida
R froptalls,|-

' C. aestuans




P

week of June Lo the second week of Augus\:. Net’ sweepmyielded specimens

szt

n\dm wot. ap'pasr un()) the end of Jumeor eariy sulytin 1974, " In both

year= adults were ccllected for about'a [hree—we&k pzriml 1n net sweeps
u

vA’.le:lmugh during 1974 other specimens vere, calleu:ted “until early August. *

Chiysops aaluu‘a.also -appears about the third'ueek of June; it was

collec:ed in net svecps 1071974 only‘ Adul:s are usuauy founduntfl late ".°

July or early August. Hybomtm a.ffmw vas collected frnm the r.hlrd

from the :hird ‘week of June to mid July in 1973 late June to near _the.

end_of. July tn 1974, aid late Jupe ta early July 4n 1975 Chryscps

‘it was. not._ collec:ad after mid July in 1973 or af:er Esrly August m 1974.

Tt was not” cellected in net sueeps during 1975. rysnps fmg'l.dus firsr.

appeared tn et sweeps during the fourth week of EEN 1914, ca veek la[er |

in 1975, 4nd even a veek later, in 1973. C'hrysops fmg‘l—dua was famy

ahundant in 1974 and was cnllected untll mnear’ the end “of Augusl; In 1973

and 1975 net - suseps did not yield C. fmgbdux after the end of July or i

carly Augusl:. L’hzysops furcatus iounwad a similar pattem.

and -1975.it- uas cullected ior two weeks nnly in net sweeps, whereas in-

1974 “adults were couecced over' a slx—u:ek period LI, Lau, wvas fore

abundant’ in mz. than in*1973" or 1975. Hyborm.f:m epumxzes appears aurkng

ls\.e Jung or early July at.the same time' as C. fumatus and c. frigidus.
In 1974 n was collected ‘until mid August whbreas 1it 1973 and 1875, vnen
:he pnpulations were not as lutgc, adults were nat collected a[ler mid

July bumLtra Zawa"hbhzzlma was' not callec[ed m net sweeps during

1973, but adult: were rcllected during the. cm:d wgek of June. L In'1974

and 1975 adults ‘appeared in net sﬂte_ps d\xring \_ate lkme and wete cemmq .

until mid to’ late July. L'hry.saps cax-bamzmue ‘was: wnected in net sueeps

Y

g ezaitame sppearad in ‘net swecps during ‘late’ June and sarly July, 1973—-1976,

ring 1973

5




only trom fate Jude theough Late. duly 1n'1974. Chrysops. lateralis was °
collected in.net sugeps in ‘a1l ehraeyeRte,, Bt ivas a veek ater il ebeh,

 yeat; beginning-with 1973, then 1975, and i97.4._ Adiles yere alse
collected dumi{;.che fourth wéek of June in 1975.. Usually C. Lateralis

“vas gollected for'a period of ‘four or £ivé weeks;

but it was no¥ found '

" afrer early Augnst. Chrybops zinzalus is an uncomon species and may be

corteEestrp ali through nid August, née saers yielded ‘adults

! Erom late June through nid hugust-in 1974, "whereas in. 1973, ¢. mnaalus
occiirred: only: during the' Jast half of July.. N6 Bpecimens of C.. zinzalug

were collecred in net syeeps-in 1975A Hybomtm trepida vas most abundant.”

in 1974 \Jhen adulfs were :ollected 1n net sweeps. from 1&\!:: June until
can

la'te July. Specimens were collet[ed 1l’| net sueeps during the Tast half

tLof July in 1975; but not at all in 1973:° Hybom-tm amahs nccurred for

sh 44 net sueeps

about ‘a' month commencing in early. July. It'was not,

_in 1975, but was faken for two veeks ip{mid July; 1973 an aqd_ for. three weeks
near the end of July and early August, 1974, ‘Hyiarr}étzvi itahea usyally
apveared about mld July and was’ nnllected in aerial net sueeps until near

. he ehd of Augusc, although fc was not cnllecterl afcer late duly in 1973.
Specm\ens of . itasea vere, no couec:ed tn 'nét sveeps_during 1975.

Cixruwpa a(:stu.{mh Has collected in, net sweeps fDl a “two-week perind in

late sily, however, specidens’vere also collected as-early as the latter

_part of Juge, HybomLcm frontalis also appdar=d o i) July ih net

>weeps ind, while adilts were collected until near the end of August, gt
" yaieay encnun:ered after early August. Specimens of A. Frontalia

’were ~collected as enrly as date June 1n'1973; H:/bnmtzra Lyphus Form: A

197
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. early, August. ; Hybomitra typhus Torm A did hot appear in:nét sweeps in ‘

1973 0% 1975. Chrysops fuliginosus wasicollected diring late June, 1973, =

but. did not ocour. 1n nec sweeps until late.Jily and early hugust 101974

ueeps durlng 1973 and 1975 did not-yield specimens of C: fuhgumsus |
Chiyoops, sger, C. shermani, C. sordidus, i, typhus Forn B, =

8. liorhing, H..loigiylossa, B turida, T. namscame, o, s‘l.rm.Z'Le, G
. Higrovittatus wers not. collegted in met sweeps. Uhryaops n'l.g » usually

" appears during mid to late June and.may be found until-late July." Only..

A - on‘:vs‘pecimen each bf . shermani and C: sordidus were collected in the -
& ) .. course of this .study - during the £dkst ek of July, i973 i e duikie;
1075, respec‘tively o specinens -of H/ typhus fo'm B ;vere‘cellecred in
N, % a barn during \:he ﬂrst veek of August 1974, ‘Hybomitra liorhina was a‘
'unuomon, adults were, :uuected from late July. to mid August. A single .

specimen of #." Tongigissa vias collected ln mid June, 1973 Hybomitra

Zunda vas collected from mid June to mid July. Spéuus ’ef Tabanus ‘wete' -
uncohmon:'inland, although they may be (raublesmne in some areas, parhcularly
along~the coasts. Tuwo specimens Dnly of 1. novaescotiae were collected,
. Tl e 1974 and oné in 1975. While both Were collected in mid Augist,
' only ene was ‘found in m rzseaznh area. Ta'banué similic wgs c'onec:ea
in early June and 7" nigrovittatus vas encountered- from utd Tuly. to late
August”,v> . . . Lo g even 4 Y
Annnai v Gw S o o .

The seascm_al .mundance of Lhe total tabanids Dbtuineﬂ in aerial
:net suesps during 1973-1975 1s presenzed in Fg. 20, ‘This grayh,,‘is
based o e, average; number of specimens per.net.sweep per veek. The,

Tazgest population occurred in 1974, ‘and. the- smallest in 1973. Even

Lhmlgh tubanids m:r.un'ed a week earlier’ Xn l975 [hﬂ“ in 1973 and 197&




S\ ... | Figure20

© ~'Seasonal.abundance of .tabanids obtained in”

. aerial net sweeps, 1973-1975
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fhe populdtion peaks occurred at thie sime: time in each year. . Tabanids

weré moc collected in net swéeps after éarly

_ " earlier than in 1973 and :hree weeks earlier

. thereé vas apparen;ly a second peak but. this
i supp:essmn of tabanid. ac[ivity PPE

“ather than Lan nctual i m the popular

Aug{.s}v Ln3197s_; two: veeks
than' {n 1974.. During 1974
was thought to folloi a
€ eather cmditium,

1on. :




: 2g %, o iseosgron
'y iy ,
i Dur],ng the study period:(1973-1975) the Culicidae were exemined

in grédter depth than vere the Similiidae and the Tabanidae. Although
. S aaferalisede vEItY avetlabls oo end :axonmny and Blbgonits ob the T

biting flies ericountered in’ this study, there'ds very litcle puhusnad

Lnfozmatinu on_the taxonony and blonomtcs of these Flies 1n'the Nova e kg g

tia-New Brunswick border regicn. Compilation of the results obtained .

y other workers in-contiguous areas providés a basis for: comparison.

CULICIDAE-

"dedés abserratus.” & : .
dedeg at:sengus ts univoledne din the l‘nnttamar Marshes and G

" overvinter§ in the egg atage. " Carpenter’and I.aCasse (1955). zepoueq that ..

it 1s° unxval:ine_ throughnuc its rangein. Norlh Amerxca Inmatures of

A. abseyrutus occr in a variecy, of :empcnlry and seuxpemanen: pools,
chflrming observations by Beckel and Atwood (1959), James et al. (1969, .- -
ang Steward and ch;\de (1961 n OnI:arlu, Gibson (1941) 1n Prince Edvard
Island Pickavance ot al. 1970 n, Nev[anmﬂind Jamnback (1959) xn New
<y ‘ﬂnrk, Tutn (1931 in_eastern Canada e Curpentex and laCasse (1955 4n
" oréh America. This: cepEsiag da mmuy crepuscular but also bites during t,
che’ day 10t Tantramory \Marshes, where it wag be a pest of ‘man- during : :

< Beckel ‘and Atwood (1959) and Pickavance et al. (1970) repurted & il

. L\mt anule: bite man i Ontarlu and Newfoundland rqspe:tlvely, and

Carpencet znd L)Ca:sq‘(lQSS) and Hayas (1962) fuund 4t to he Mainly

crepuscular in ‘North Anerica and H&ssachuser_ts respectively It.may be © ¢,
i y' @ pest. in‘areas’ of New. York (Jamback, 1969b) snd Miine (McDaniel, 1975)

5 e Ml

il (1975) repnrted “that :hi:: spscies is migramry and frpqupn 1y
. S



" and NeWade (1961) and Beckel and. Atwood< (1959) Keported that A, cana'duls‘l.s

119

invades "towns .

Ontario.

Naw Hrunswic_k. border reginn, as u does in New Humpshil‘e (Loury, 1929)

and thraughnu: its range in Narth Amerxca (Carpenr.er and ‘LaCasse, 1955)

Dyar (1921) earlier reported this ‘épecies . to avewlnter m the egg stage

in' Canada.: It is [huugh; to ‘be, tnivoltine. 1|\ the Tantvg‘amat Haruhes -

although larvae miy. be, taken rh:ou'gho t the. symer (Table 8, p. 40). This

: ngrees -with Dyar (1921), who' xepoxud 1: to* be unl\mltine in; New Brunswick.

'mmn (1931, 19}3) x‘eported ix 5 be univpltine in eastern, Canada. Larvae

of A densty ‘oceut in_ and'gemd;

podls; roadside

dltches, and Sphagnwn hogs.' This agrees with ohservsr.ions by Bu:kel and

Atunnd' €1959), James et al.

(1959). and Stewar ang Hekiade (.\961) i

On[ano, Tiutnn (193]H 1953) in ens[em Canada‘ Plcklvance et al

1970)

m Newtuundiand Luwry (1929). in New Hampshire; J mnbank (19691;) in- Newv’

Yexk Dyar .(1903), in New I(zmpshire, and Carpen[er and LaCasSe (1955) fm:

Nm:h Amecica.” In the Tan:ramzx Marshes,’ 4 canmienm Eeeds on mar’

during the day and in the evel\ing biie 1: £ tot: usually al undanl’.. Steward

is active dunng the day in Ontario, but Hayes (1962) found £t o, be fost

'active at suhrLsc or aunset 1n MAssachnsu::s. D,zar (1921) reported




Bames: et al. 19504 Fellton ot az., 1950) . * Pickavance et al., €1970)

fmmd ,1 cmxndamta bumg man 1 Newfmmdland Thls species Eeeda on
M-mnmls (Steward ard »(cuaae, 1961 Teskey, 1960) and birds (Beamett, 1960)
in Ontario; ma‘mnals, -reptnes, anphibians, andbirds in New York (Haans,
1968) and Nas:achusér.ls (Hayes, 1961, 1962) 3 repules i New Jersey.
(erans’ .md Rockel 1968); and mamals throughout its range dn ‘Wortn

mnetica’ (Cﬂrpent—er and LaCasse, 1955) ‘Meyer and Benne[t (1975) and 2

. Meyer. zt al. (1974) collected spzcimenu 1n duck haited traps in r.he
Tahtramar Marshes. Califomia encephalitis virus has been isolated frmn '

s “in- Wiscosin (Watts ef az., 1973) and in the, Yukon Territory
(eLean' ot al., 1974). ! &

¢

- The lize(ature lndlcates that A, cmladena " is’ pestlferous in .

“same aréas 6f its range; however, it s nedther a pest nor a ser.ldus

. potential vector in the Nova ‘Scbtia-Neu Bruhswick border r,eginn. . : .
dedes cantapor Y o SEIE T o
Aedes ‘cantator is mul:ivol:me 1n' mritime Canada and gver-
win(ers in the egg sl:age ' Lowry (1919) reported it to be mulcivolcinz
in e Hampshize, Cax-pan:er and LaCasse (1955) inddcated it is alsu
 miltivolitine in New ‘Jetsey,, and. Dyar (1s21) - réported £t to be multi-
voldne in Canada, ‘Larvne of 4. aantatar are ‘found in salt, hrackish, L .

§ and freshwater hahltats in r:he Nnva Sca:ia—New Brunswick hordet regiun, o

d ‘thr:\ughou: easterniliorth Anerica (Curpentex and LaCasse, 1955),

1nclud1'\g New Hnmpshire (anry, 1929) New ' York (Jam\bal:k 1969b' Bﬂrnes 2 E:

~et'al., Hso) , aregs of Vew Englam:l (Felltnn et az., 1950). Canada (Dyar,




Marshes,” but also. fueds during the day. lhis agrees with observations

by lldya‘s (192) in Massnchusetts snd 'Carpente\‘ and La::aase (1955) ln

‘es:tern chrth Americﬂ. This species 18 often a pest in’ canstal aress
af Nau Erunswlck, Nuvd Scatia, and Prlnce Eduard !sland as it.is in

L,oast.ﬂ reglons DE New England . (Bames et al., l9§0. Pellton Et dt.,

. 19505 Jalnnback' 1969b HcDaniel 1975) Dynr (1921) repurted thu[ thlb

species hay travel considerable distances inland from its ‘larval

i 7n§h1t.xts in Canada. (Crans and’ Rockel (1965) indicated that A: uanttztor‘

ew Jersey and Meyér and Behnett (1976). and Meyer :

may. feed onturtles »i"r(;
-t al. .(1974) collected this species in’duck baited traps in 'the Tantranar -

Marshes

Ar:zlesrcz/zereus TR VI T e T i

Aed&e cinereus.is !hnught to be univolr.ine and ovetwinters in

the ‘egg s tage-in "the Novn»S:ur_ia—New snms' ek -botder reglon, where

v
Ldtise may be: ccllec:ed uncsy ‘mid! Augusc (Table 8, p. 40). Carpem:et\

a

e 10 the’ esg’ etage chtoughnut its ?snge in North America,

and LaCasse (1955) u\dxl:nted that 4. ainereus is probably univoltine

l)y.)r (1921) reported it'to overwlnter in :he egg stage in Canada, 'Pwin

‘ (1553) Found it to be' unxvol:ine A Prince Edward Tsland, and ‘Lowry
(1929) repurLed it overwlnterlng in the egg stage 1n New ﬂmpshm. In .4
the Tant ramar Marshes, ‘A. ainereue has been found 1n tempursry “and
's»mlp;rmanent pnols,‘rusdside ditches, and in pools of water fqmed

by mats or, (loating vegetation 'in permanent-marshes. This variablli:y




¥ abundanc pest o serious potential Vectdr in the Tantramst Marshes,
1 ¥ /

England (Eellcon et al., 1950). -Jsmnba;k (.1969b) repurr.ed ma:,u may; be-

a-pest in some New York lucalilies. Teskey

A.-cinereus’ in the Yukon Territqry. : s &Y

Observations of 4, omsmus 1n- the Tan trdmar Marshes agtee

- closely with those. made by o:her workers ,tn e:sbem Nu::h Mmeriga. "hile E

this species is pe.-:iferohs in some arpas of ite 'l‘unge, 11s not a

: horder ared’ and avewlnter$ 1!\ the egg‘sl:agz Caryént&r am‘l Lacsaaa (1955)




u’m io (Be:kel m ’Atwob ;119595 James et al., 1969; Steward and HcUad'e, *
1951), Wey Hampshlre (Lowry; 1929). Ney York (Jamnback 19695), Quebec’

(enkins. Prince Edvard Tsland (Gibson, 19415

1953), and thra,dor (Ha\l‘fa, 1952) Aedes commmis is prlma:i].y

. mpuscularm marftine Canadd and-may be a pest early in the spring.

. Bcckul and Atwood (1959) reported that females will bite during’ the dny e

“or. nu,ht. It may: be ar smnus pest early. in_ [he sprlng in’ \Iew York

(Javmbuck l969b) Ma;ne (Mcllgniel 1975), Quahec (Jenkins und l(nigh;,

ruughbul. mu«.h of ns eastern. Nnrth: ’American xangeA, §1nce

'Amtes eacrugians . . . g w8 .8

>(udy haa ‘indicated tht A, excrucians'is unlvnlr_ine and

‘_’ ovetwinters in’th egg stage.. This was earlier reported fox Conada’ by

Dyar (1921)" and. for North America by ‘Carpenter.and Latasse (1955) tedes’

&mmumna vecurs m ‘a variety of ary ‘and.per ¢ aqustic habi

‘the “Nova'Scot ia-New Brunswick border stesy 40 1t does throughout its

rangc in Vorth Amerf:a (Carpel\f.er and Lacasse ‘1955) including' Canada

(I)ry..\r' 1921) Dn\:ario (Eeckel and "Atwood; 1959 Steward and Mcwade 19613

am s et al l?bﬂ),'Qucbec (.!enkins and Knight, 1950) Nova Snntia * =,

(Gibson, 19“), Prlnce Edward lsl:md (Gibsan 1941; Twinn, 1953), -

Newfoundland (P icksvance ot ati, 1970), New Hatpshire (Lowry, 1929); and . - .

ew \(m‘k (Jamnhack 1969“7) Fer

ales- bité man-in the Tantramar Marshes
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‘Mcwade.

¢ % 1970) .

cattle id. ’ania}m Teskey (1960) also :ollected ch{s species f;mm ‘cattle

Ontag‘ﬁL m:namel (1975) xepor:ed that A. fwchu only

‘.Tenito:y (McLean ee al 197&)

whwd® %
B o 2 range in exstetn No th America. It is gt rpestiiernus in the Tallttamar
. #garshes The neagons fnr r.his are nnt kawn.since chere are ample amx,
* according to 'the 1it: ure‘xﬁﬁ.tabla, larvql ha'bua:s. ;
. o e"ﬁf

- dedes ~pw1aﬁor sl oy .

Aedeés puncwr is unxvalnn: in- thz Tantramar Hapshes, as- u is

1r| New Brungw;ck (l)yar, 1921) and T Edwatd Island (Tﬂlnn. 1953),

nmd ovexwlnter che egg scage in the Tantrdiar Hsrshes lau:har 5 dsta)

qnﬂ,dew Brunswick (Dya(. 1921) La(vae of " tl\is spacies are Eound in a-

vd{iely of temPn:ary :md samipexmanent poala 1o Lhe scuE/\ﬁre 3 this has.’

also bgén obsexved throughouc its range in Notth Ame;i (Can)enter and,

o'

‘Y(Pickava‘nce it al., 1970), New Jersey (Lake, 1953) Ney, Hampshire (Luwy,
b e RE .




puhcular m EheNova’ ~Nei EmnswicL bcrder reg)nn where u'

pest in me ‘15)' or early June Ie u 2 severe bitet in New Hrunswick :

'y (Dya:. 1921) and perslsr_en( hﬂ;er “in C'n(axio-

Scevard and Mcwade, 1961), 5
i

iwhere it. feeds durmg ‘the day and ‘at nighx: (Beckel and*Atwood 1959) ln, 7

PR ) ahundant i Ontario (Be:kel and Atuoad 195

r.ewaxd al\d Hcﬂade. 1961)

(Mcbanial, 1975) and” Quebec (Jenkins and Knight 1950) ll: is

ahundan:- m somé aveas of wa York (Bults, 1974) buc talativ;ly uncoumon

fl‘esksy (1960) collectEd adults fxom cattle . &

"\ .in dthers _mn'hack;risesb).“

{n"0tar i’ Spacinens. of 4, \pwu:tar “have een taken fn_duck, balted t:aps
" id the T:mtramaz Marshes (Neyer 4nd Bennett, * 1976'-Meyu et’ al., "1974)

« . anbl Newfoundland (Berinett: -and Ceombs, 1375)‘- Bennett and Coonbs (1275) " “.‘

ndl:ated that this species mey be d Vector of Plasmodiun vaughani Novy

~——and-; ‘Iact\eal 1n Newroundland. lversen et al. (1973) 1soxa:ed Cali[ntnia

anephali[is virus from the A. puncior graup of musquimes in Saskarchewa“.

This species ) an eaxly spxxng pest thruughout its range in

. § eastern North Amenca. and ts a potenttal vector, 6f vital and’blood

diseases. The knovn ecolngy of this cpecies in miritine Canada is véry

sinilar to tis: ecology elsewhere in edstern Norclf America.

AL dx:s sol Zwttm«

dedes sollicitans 1§ nultivoltine and fo thought to nverwlnter A

in the ‘egg stage in matitime Canada, where larvae are found. in'coa

salt marsl\es. Dyar (192_1) reported that 4. sollwuajns overwinters in

the egg stage.in Canada. It is alsa multivoltine and found in salt (

marshes ‘in céastal Canada (Dyar, 1921), -Connecticut  (Ande¥son, 1970), '




137-

« .. - and New llampslu(e (Lowry, 1919) * This species, has also been repnr;ed

. . from salt ma.rshes throughdyg its: range in North' America (Caxpenter and

L«Cas:e, 1955),‘ includifig Nova -Scotia (Gibson, 19314), Ptlnce Edward *
Island (minn, 1953) and New England (Bam&s zt al 1950 Fellton et al.,.

B 1950) Dunng th).s study females were cullecced (eeding on’ man during

“the day and in Ehe evening in salt marsh areas of New Brunsulck Nova'
" stotts and Prince Edvard Island and fn the Tintanarre National wildiie
.. Area vhich 15 about 8:0 kn inland.. Carpenter and LaCasse (1955, reporced
that adults, a'rg,;'[‘rong fliera. 2 oeten nigrate in large fobers Losaress
"'nf K population. many kilometers from their breeding si:es‘. They. nlso

repurled that Eemsles are persistent biters and will atrack Bt any tj.me

uf the dsy or might. Gibson (193A) 1!\dil:ated that this speuiea is

found considerable dlscsnnes inland in, Nove Scotia.' Aedes sallwutans
is-a.pest in'michof New England (Barnes ¢t ats ! Togo; Jamback 1969 ;
‘chamel 1975). " Crans”aqd Rockel (1965) wéported 4, sollwnms feading

on zurtles in New.Jersey. The Cache Vﬂlley virus hss ‘been 1aolated from |

ol ot tuneronisslandauont i Virginia coast: (Buescher et al., 1970)-

? Ohsewauéns of éhis species in. maritine Canada agrée with -

st Lhu:e by o[her varkers 1in other regions of eastern North Americﬂ.. It is

appareﬂtly abundant 1!\ most coastal ﬂreas led is'a po\:entlal ve:tur of

“Viral dlseasas‘

uedes &timilans - 5 sy T L
i, Females of this .spectes’were nened about man, but nothing more
. . i kantn o the blology.of this ‘species in :h; Tantramar Marshés. Hedes -
snimzllm}{:_ {s wivoltine i Cavada (Dyar, 1921) and eastern Cinada (Twidn,

1931), and occurs ina variety of pools, marshes, and swampsthroughout




» o F - ¥ & -
1ts range in North Alnerica (Carpenter and LaCasse, 1955), including

Canada (byai, 1920), Untano (Jamea et al., 1969~ Judd,_lQSAa eward

and-chme, 1961), Newfoundland (Pickavance. et al., 1970, Prince Edward, o

P Island (Gibson, 19#1 Twinm, 1953), eastein Canada (mxnn, 1931) New
nmpshxre (Lovry, 1929),.and New York (Jam\hack. 1969b) . Femles are =
perststent biters and their bite is very nnnoying in Ontario (Steuard . 1, o

" and Hch‘ade, 1961) and much of its North Americe range (Carpenter and

e ' LaCasse, 1955). Acdes stimidans is one of the most ‘abundant and annoying - [
i ‘woodland mﬂsquu:ees of nomheaa:em North Amer;ua (Barnes et al 519503
Butts,’ 1974’ Carpenter and LaCasse\ 1955; Jamhack 19691: Mclhniel 1975;

Twmh 1931). Teskey (1960) collected speclmens iram cattle in On:ariu. 5

McDaniel (1975) reported that females attack man keadily and seldom move

. ar froa their bréeding areas in Madne.

% 2r Keports in the literafure indieate :Ms spectes to be @ serious

pest uf man in ca;tem Nnrch America; however,-it is not pestifemus in

the Tnntramar Marﬁhes. It is not known why :this species’ is uncommon in -

this area since there appears to be pumérous Suitable.larval habitats.

Aedes vézans | i

X uhere: it overwintets in the egg sEage. It is als6 mulcivnltine in On:nrio

K (srewaza and. ch]ade, 1961) and New Brundwick (pyar, 192) and uverwintans VL

pe 1n the egg scage ‘throughout its range in North. America (Carpenl‘.Er and

~.LaCdsse, 1955). lncluding N

Hampshire (Luwry, 1929). . This spacien %

w7 oceurs' in a variety “of - pools, especially those created by minfall or
- - floudmg in ‘maritime Canada; as it dges in l\mch of its Nnrth American

range (Carpenter and LaCasse, 1955) including Ontario (Ja}nes et al.,




1969; Judd; 1954a; Stevard and McWade, 1961), eastern Canada, -(Tetnn, - 1931),
Prince Fivard, Teland” (Tuton, 1953)’ New Brunsuick (byar, 1921) ;New York
(samnback, 19693 Barnes et al., 1950), New Hampshire (Loviy, 1929) ‘and
New Jersey. (Vandote, 1970). In the Tantxanar Marshes, 4. vesans feeds
it tant disag) 6 ey BNaTR the evening, but 1s not usunuy a pest.
Cirpenter ‘and laCasse (1955) reposied “tha this spectes 1s a troublesome.
Biter throjghout ics range in North Umerica, aid thil was contlrmed by
byar’ (1921) in Canada, Steward Bnd Heitade As6n) in on:am, and Barnes
et al.- (1950) in New, York. Fenaléa feed-on s (Beckel -dnd Atwiod, 1959)
and catcle (Teskey, 1960) »i:n ontario; and man and- domestic animals in
‘eas:e{—n CGanada (Tutnm, 031). Fenales feed during the! day and, in the

“evening throughout ghetr’ range Lo Hach Anpeika (Cax‘penr.er shd Lacasse,

i 1955) chluding Ontario (Beckal and Af.wnad 1959) Vannote (1970) repo!ted

thae maxdiim periods of sandyance are early fn thé moriing and at dusk

in \lew Jersey. ' Wdtts ¢t al (1973) 1r\dlcated that 4. vemma is cnpﬂble of.
ttansmlttlng I.aCrusse encephalitis virus in the 1uhara:cry. ‘and Larson L2

st al.s (1971) 1sclnted the Cache Valley virus Erum this npecies ill South

Dakctn. McLintock Bt al. (1970) isplated westem enngphnlitis Erum

A, vel‘aws in Saskatcheuan.

This species is apparently a very se:iuus pest in vl.\ch of 1its 7.
range in east¥ra North America' however, in the TnhEramar Marshes this ' “
spéties; is one’of ‘the least common. Obsex;vationa on the biology of Lhis it

.muaqu)to in the Tantramar tarshes, hnwever, agree blth nbserva[lons by’

. other workers’ in other reginns of edstern North Amerxca : {

}lri‘ayhul.es varlei




probably. overuintered as adulfs. It was alsd taken flying abdut man in

sy

_.Meyer and Henne}:[ (1976) and ‘Meyer et.al. (1974) cnllacted specimens in

s ‘uncommon and further: tnformation on

late July'and early Avgust. :1

the biolgy of, this species in'the Tantrakar Harshes is Iacking, glthough

dick baited traps. Tno immathres of An.; earlei oceur in temoicary and
pemanenl’. habitats such'as waadland panls, roadside dir_chex bogs and.
marshes Lhroughout Ehi tdnge of this species in North America (Carpenter

and LaCasse, 1955)‘ This has also been reportéd by Beckel and Atiood

(1959) and Steward and Moidde (1961) in Ontatio; and Jamnback (196%) in
New, Ycrk Females are :he overwincering scsge in lOm:ariu (Steuard nnd
Neiade, 1961, Lahradcr (Haufe; 1952), and- thmughou[ North Ameriﬂa it

"(Carpenter and _LaCasse, | 1955). sémua feed ‘on man in Ontn:lo (Backel

and %twnnd 1959) but aze apparently only a minor pest “n Natne (HcDanlel,

wsy e o =

Observations -of ‘An. earlei in the’ Tantramar Hiakshes agree with -
those made by other workeis for this species in its kaown range’ in €astern

North fmerica. 1t does not appear to be a serious pest in any of these -

", areas. S . & A . v . ok

‘,'bwpheleswalkari G w3

nophe les uialkerd is blveleine and larvae aré faund in fresh-
vater farshes in the Nova Scotia-New Brunswick border region. Freshuater
mhrshes are also the preferred larval -habicat throughout Norch America
(carpenter and LaCasse, 1955) including Ontatio Clanes ¢f al., '196753‘
Stevard and McWade, 1961; Wishait and James, 19!.'5)"and New Yoric .(Ju.mnback
196%) - Dyar -(1921) reparted lzrvae of An. walkeri in floodpuels of rivers !

in Canada.  In.the Tantramar Marshes females of An. walkeri feed on magi

Fa v




'during the day and at dusk and-may .be-tfoublesome'near their

" Femalds attack man during the day and in the evening in eastérn Canada

(1winn, 1931), and in the evening in Ontaria (Beckel'and Atwood, 1959;

Steward and McWade, 1961) and throughout its range in.North America.
(Carpenter and LaCasse, '1955). Anopheles valkeri as been collected

from hirds in Ontario (anett, 1960) and inthé -Tantramar Marshes’ (Heyer

ind Bemnece, 197s~ Meyer'et al., | 1974). Tt is apparecly an unconson
Sbecies in some areas of Nf:w England (Fellton ot ali, 1950; Jamnback,

196955 Hebaniel, 1975).

Al'tHough An valkeri, has ‘been taken from birds ‘n some areas,
-t 1s. probab;y chief]y mammsl;}nilic in the Tantranar Marshes. The
ibiology of this species ip maritine Canada, ts-dimifar to’ the’ hiology of

' this :.peuh in ucher areas” of eastem North Anerica. :

it restians: -
Immatures of . restuans were Eound in :emporary pools in the
Tantréamar .Harsl\es. Nu E\Arther infcrmatinn on the blnlngy of thla species

in the Nova Scotia-New Brunswick hm:der fegton is fnown ,. excep: that:

© ad Berinott (1976) and Neyer ot al.. (1974) collected a‘pacxmens from

duck baited traps. The larvae of -C. regsuans axe’ fowd in & wida vartety

of aqua[ic habitats throughou[ 1cs range 1.n Nurl:h America (Carpel\ter and
LuCasse, 1955}, including Dntario (Beckel and Atuood 1959 James "
et.aly’ 1969;'Judd, 1956a,‘Steward and KcWade, 1961) and Nev York
(Jangpb'ack, 196-3!:).’ Adults are the cverwln:eting suge» in Cﬂnnel‘.hic\._\t
and Hain, 1974). 'Fema‘iex' o G vestinis Teed on

1
wama 15, repELles. st tbians, -and birds: k’ew York (Means, -1968),

- (allis, 1959; Wil

" Massachusetts (laves. :961) and Contecticut (wall(s_,_195_9). This species

Arval ites.




B ',7 i o 3,
" § s cuﬁnnnn fn many; avegs of New Englsnd (aames ol al » 1950 Féllton

et al, 19503 Janiback, wagb), al'though NeDaniel (1975) repnrted that it

rarely or riever bites man. ~This, species is known to Harbor eastern

equine enc'epnanits' (Hayes; 1961; Hayes ¢t al., 1960; uLnanm 1915);' '

wgstern equme encephalitis has also been isnlated from C. mstuans in

_,,mnstoha (‘iorris, 1946)

Whlle Lhis species may “be cnpuble of transmissicn of “viral |

) " Yidbbes it s not a lsrgs component of the mosquita comaunity in the <
Tantranar Harshes’and, therefore,, may not be a seriau_s potential vector. 5 et
* Oulew -terpitans - ) =
’ Lirvae vere’ eollectad from 'f’ia}zhwanex narshea and Heyer and
Bennect, (1976). and Meyer et al. (1974) collected specinens from duck balt:
“No [irthér information on the-biology of this :f;;egxes in .(:hg Tantramars

- Marshes ‘is available. Culex territans occurs in temporary and permanent: T 5

in suamps and: bbgs: throughout its range in North

paul nd ditches and
America (Carpeniter’ and ‘LaCasse, 1955), Canada. (Dyar, 1921), Ontario °

- (Beckel ddd Atwood, 1959. James et al., 1969 McIver, 19693 Sceward and

McWade; 1961), New Hampshire {Lowry, 1929) and New York. (Jamback, 1969b).

- Fenalesare the overwintering stage in eastern’Canada (Twinu, 1931) and . ° .
ei-,-ewner‘e‘.in North- Ametica (carpén:ex and. LaCasse, :1955) . Females feed
énman, reptilés, birds, and amphibians in Ontario (S(eward and Mcvade,

19615 Nedver, 1969) and New York’ (Means," 1968; Jdmnback, 1969 , b

e " cold-blooded ‘aninals are preferred in New York (Mears, 1968; Jamnback,

1969) , New Jerse; (Beach; 1970; Crans, 1970),.and throughout the range,

West.ahd

* of thls species in,Nerth Anerica (Carpenter ind LaCasse, 1955)..

Hudsén (1960 also reported females of C. territans biting'man in Ontario. -




WA ERD

Repert; tn-ihe limratuxe 1nd1u:e that Eemales of ¢ tsrntama %

Ieed on mn hobmvgr, they have Rt been collected fiear man in maritlme‘

Canada B¢ Iappcars from the htemtur hat cms secies prefers

ampllih!dn& partlcularly frags, as a dource oi blaod.

SCuliseta ‘an)atl...ns

s:award and ekade; 1961), ‘and New Hampshir: (‘Lwry, 1929) réulal'es'h te

resdily ae. ny tine'of the day in.Ontaro (Steward dnd Keliadé, 1961) and,

" feed on.man throughout much of its rangs 1|\ North Amriu (Carpenﬂer and

) de.,m, 1955), including Quebec (Jenklns snd Knight, 1930) Mcbaniel

(1975 r-.perted :m this species :arely 4t mever bites man in Maine.

movettans' 1t L . LT e, . i

- This Speéies nverwinters in the Egg stage and is, bivnltine,




) could be lmpnr(anL in viral dxsease tranintasion

hab been opserved by Carpénter and LaCasse'((1955) thioughout North'
i -4 e o e Tty

Zc“aaz In; th"’e Novs Su.ina»llew Bruhswick border region,, imatates of this

:pecxgs are appsren(ly restt cmd fo permanenl: marshes. Meyer/(1974)

dolledted larvae. id permanent water along the ‘shote of Fiont Take (g, 2

pp. 17-18). Garpenter and LaCasse (1955) ‘reported that lavrvae of.

“Ca. ioniitans are found {n warshes, bogs,\al\d pools throughout ick of

Its range[ This has S’een cnnfimed by Twinn (1931, 1953) i,

'Can'ada‘, Pickavance et al (1970) in ‘lewfuundlnnd BeckEl Al\d Acwuod 1959)

:I:m\es et at, (1969) .md Sceu,ard and HcWade (1961) e Ontario Cuncurrent

studies in the Tan:rﬂmar Marshes indicaﬁed :hM‘. Ca marsttzms was one. uf

| the most abundanc cuucids tzken Ln duuk .si.ced :rups and J.s a.natural

vector of Plasmod't.wn chcumﬂea:wn kaunh (Heyet and Bannett 1976 Meyer

et ai. ,‘1974) This species- has fed on hlrds, mamals; repciles, and

an\phibians in Llas achusetts (Hayes; 1961) but, Farely. feeds’on' man 1 New

REE (Jamnhack 1969%) mcmo (Steward and M:Wade, 1961). and

(llaufe., 1-952) Fellton et al (1950) repérced that cad. ma,ra'LLann RERIRE

relatively uncémmon in New Eng]and. Haufe (1952) indicazed :ha: Eemales

-of this spgcies are. the overuintering stﬂge 1n Labmdo:

Although females 13 L’a. MDN‘I—LMB huve bean reporr.ed to feed on

a vzrie!y of animals in other regions of eastern Nurth A ica, they are

apparem‘_l_y entirely omithnphilic

:he Tantramar Marshes.. This speciés’

Hansonia pwm-mms .- v

" Marsonia perturi alo nvewin:ers th the arval dtage in thie Nova

Seotia-New Brunswlck harder regiun (R Hall, 1974 ~pers. comm.). This




i u!mpsmre, Beckel .md Atwood (1959) m\onzaup, and Tyind (1931) 1n

’u, P SH) but will also (eed during the

and LaCassé {(1955) rap,uced diat M. pazrturb

Bit#s most Active at ‘nighe throughout: ies North American” range

. bloudfed females wete taken from man and domescic qi;;dunks

. u/uLyrhynLhus) and, since, blooded femal:s were: £R

reported-that M. pzrtuwaue fed on hirds in Onr.;lrio end Cal‘penter 4 d

_America, Dyar (1921) in Canada, Jamitback (19591:) in New York, Stoward and

N Mc\ldde (l%l) in Dn[ann, “and buwry (1919) in New Hampshixa !.t is

univolting in mari['me Canﬂda, as it is in llew ‘Iork (Jmnback 1969b),

ln the Tant!amar Marﬂhes, lawal habilazs were found [0 be re!tricted to

N mar:hes or lakes with emergem: vegetatium ‘Similar larvAl habila:s ‘were

_[Dund In Pn,nce Edward lsland (Wlnn, 1953) and wa Hampshite (Lowry, 1929).

sonia perturbans is mqinly crepuscular in the Haxlti.me Province, (fable

ay . !t is the most: ahundan:

Lulicid in the Tantramar Marshes (Table 9 P 53) and 1€s: abundance !s

apparently related to the 1nczensing amount’ oi suuablz 1arval bahital’.

uh\ch has been provided by the crea:iun of warerfwl marshes. Carpen:er :

J wi11 bhte durthg the day

This has".

also been observed by yes "(1962) i) Massschusetts, wu (1909) - LriNew: -

A=tern Capada. It may be a serlnus pest chroughout lts Narl:b Anerican "

"range (Carpenter-and LaCasse, 1955), paxucuxarly —— New England

(Barnés et al.

j 1950; Fellmn b az., 195 HMcDaniel, 1975).  Dyar. (192,1) e

reported M. parburomts to be g severe biter and indicated that 1€ na)?"fiy '

several k'uonieners.fmm its, uxvax'habn{a:: During the' present study,

ntly collected .

in ‘deiry’barns, it SS‘suggested that they also Iee‘d)un cattle. “Females

_f'ua on bitds, manmals, reptiles, and nmp'mbuns in New York {(Means, 1968)

while dayes . (1962) reported that they feed on hirds, namals, and reyziles

and’ that’ thny aré attngr_ed to amphihlans i Masaachusatta. Bennetc (1960)."




,che great & o e

bt 1ned bluud from

ob:ah\ed at’ lessl a partial bloo " m al £rom ma.mmaln.

Meyer nd Bennect R

el (1975)‘and Heyer et, aZ. (197A) re rted m.ts species to_be the most

* ab\mdant musqulta callectad b duck baite raps® m :he Tantramar Muxshes‘.

Mmmn.a psnuman.s is knuwn “to harbor eastern &quine encephsllt’is virus-

(szes, 1961; Howitt: et az,, 1948 HcBaniE 1975)

Observatlans on the biology of thi: species agree withithose <o . . |

pade by othér’ workers” 1 easterd Noreh- Amexll:a Tt {s a widespread ' s

-/ species bt 1> appdrenLly only*a pest in. cortain ateas) probably Where.
~

2. Lhem are shundanL and su Lﬂble arval l\abitats. Since this species is ‘-

the mosf. dbunddnt And annoymg mosquil:o of mammala, particularly man, m 55

the\Tan(ramar Narshes and hecause 1: hxs been incriminate.d as- E vector

of, eas:em equ)ne enzephauns, it offers cremendnus po:ential for' [ha L,
eiarnisaton SEviedl: diseases in this area uf siariting Caniida

Wyeomjia smithii . .
" Little is knoyn, of \the hioia;y of .this mosquito inthe, T.r{:mmaij
. Marshes. Immatures were found only in the pitchers! of: the pitcher” ylzml:

(Sarr'zzcenla purirea). Larvae are probably the cvarwinr.ering stage.



1Tl 5 and Bruge, 19735 Steuztd and Mch‘sdé, 1951), Labrador GHaufe, 1952), and . G

ally thmugf\pur its range in orth America {Citadutar and LiCabse, PR

1955) 1mma[uras h en {ound nly 1n the pitcher plam: (Sarracenia i

uy 1mea) lhrough ut. lzs Nurtn Ameriun range (Carpenter. and LaCssse. T
77 i$ 3 5

195:)v1uc1udl_n_g C‘ nada (Dyar, 1921) Ontatlo (Smith and’Brust, : 1971‘

Steward: and McWade;: 1961) Newfuundhl\d (Pickavance er 1970),

M'assd:hpsa T

% ; s
¢ Comnéetidut (ualm s du, 1967), e 32

Hagmmn, 1970)," and New York (Butes 1971. Jamnback 195917 Barnes etial., ..

; 3950) . “Fenaten are wutogenous i onr.arin (smm md Brist 197y end g

S fe Lonnecticut (ai11s”and Ftempnng—BaAdu, 1967) ana e ot new to Ehed o

¥ on indn throughuuc ‘lortll Alneticav(Cnrpenter and, LaCasse 1955) im:lud).ng v

Canada (Byar 1921y, Ontaris (Steward and Mcﬂada, 1961) NewYork © . T

(Jamnback, 19690) , New Han\pshxu (In‘«lry, 1919), Connacticuh (Hallia and

*Frenpong-Boddu,: 1967) and Maine (Mr_uanxel 1975) s i gt

On the Kasxs of avallahle &‘d.dence, this Epeciea p:ebzhly never

“Eeeds o blood; dilts Wit adt encaur\tered in natire in marigine canaia. s
= '. o

“SIuLiIDE . ; SR A » S
Frowm,hummz:um LG % 8 o i 4t e -

ammen sisstuncin’ endysitine and nvezwlnr,e:a indhe lapval T -
U stage fn maritime Canada, s it daes it

Ontariu (Davids et al., 19623

[ Davies and, Syme, wse). New fork (Jamnback 1969), and Newfoundland

(Lzunwa 197A“Lewl~4 ‘and Bennett, 1973). lmma:ures have been collected .

y)
£rom bwu streabs in'the, ‘lova Scotia-New Brunsvick bﬂrde(regl.on, but this
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species probably occu'rs‘ in all simu‘md streans in }‘his area. Peterson,
(19/0) .sreported mm:ures from a wide variety of stteans [hraughou[

Canada This has heen confirmed by Davies and Syme (1958) in Ontario

¥ .'md Lewis and Bennatt (1973) 1n Nwauundland -P Lium miztun 1s
N - usually found in smaller, slower streams than clusely relatid” P... fuscun
across Canada”(Peterson, 1970) Ontdtto ADavies et alx 1962)-and .

Cbnnectlcut (stone, 1964)4‘ Females Eeed on man in the: Maritime Frovim:es

" and mey be.a pes: during I ne in vooded areas.’ Stona’ ussa) rsparted

. [hat femaies feed on man_aiid humes in Cunnecticut. —Femaleu are la:gely

ar antirely anauzogennus and: seek a blood meal from man and perhaps’ other

" ) .. animals soon sfrer emergence in Onnriav (l,, Da\ries 1961 Dﬂvl&s et ql 5

1962)' l.ewis and Bennett: (1973) indicated that, P. ‘miztun’t may be aumgenﬂus S

in Newfqunaland 5 &

Lit[le 18 Enown oF nhe,hxology of this spectes tn namme Carmda, ,
, o Sk Dedetichs mae in’ this ares ngree with thosa made o fothar regiens

& d‘f eastern: Hor th - Anati

k- o«i;phiu }m_mm & ' a

- Cneghia ‘muta,t& 1s univol and yrobgbly .in the

1arval stage in mari time Canada It ‘18 alsn \mi\lnl:iue and ove:wi.nleu

2 " - Lowle and Benneﬂ. 1973, 1974!:), and New York. (Szone and Jamnback, 1
JEE T Creph

a muta[u is also univoltine in Quehec (Wolfe ‘and htersan, 1959)

. and Cunn‘eetitnt (Stone, 1964), and Jamnl:ack (1969b) also reparted it e

he univoltine ln ‘(ew York Lgrvae also nvewin:ex- in Qnebec (Mackay,

. Vs i
. 1969). ‘In the Tantramar Marshes, larvae uere@ken mm ome perma ey ot
sritans bo u is thought that fhey oceur {n most of the streans “in this ™

area. Imma[ures_ have ' taken m) variety of tsmpnrary and pemanent




R 1959) A Newfoundlnhd (Leuis E

5 (Stone, 1964), Quehec (Wolfe and" Peterson;

C‘Hltle in Connecticut (Stane, 19610) Pickavance et al: (1970) colleccad

l%h) »-and,New York (Stcne ‘and” Jamnhack 1955) Emetging adulcs have

i muclx Btored nu(rient and eggs which are ppruximately half y:amre in”

Ontarxo (Davies and Pe:ersqn, 1956 Davies et al‘, 1952), and whue :hey

di.ng on man in marlcmz ‘Canada, (hey are ruely annoying

have bcen taken:

s man 14 m:a&o (sties,\,\?SO) and New Yotk (Jambsck mﬂyb Stone ™
.Aamqhank 1955) Adults were taken feeding on, daef (navxes snd Pe:e:sor;,
1956) an horses (Davles et al,; 1967) 1o’ Dnl:ario, and on. horées and

& single female from duck batt in Neufoundlnnd.

« The ﬁalngy of l:his specles 1|| r.he Tuntramat Haraheu 15 not. well P

known, but ob»ervations hich ha‘le been made sgree ulth those récorded, ‘in

_the 11[&!3[“?2 from ncher sreas of easte:l\ North‘ xica. %,
i

'Smulzwnaureum R 4 z 7 i & & el

Sunullum aureum is bivoltine in. the Nova. Scotin—New Brun!wick

horder rsgiun, as 1: is in New- York (Stane and Jamback 1955), Connecticuc

959) Neufuundlagd (szis ‘and: |

Bemnete, 1973) and Ontario (st

{ 1950; Davies gt al., 1962).- Ezenw
(1974) reported only’one generation N Nzwfuundland and Twian (1936(1)
indicated  that there"may be three ‘generdsiong m ‘eastem Canada, This
species oveernters in che egg stage’m the Tan¥Namar Marshes, ’whereviz =
oceurs. in cemp?msv “and pemanent str ans‘. R ruinter in

-Ontaxin (Davies, msn Dunbar, 4958), Quebéc (Holfe “ad faterson, 1959)

Newfuundla}nd (ngis and Bennett, _1973), ‘eastern Capl§a‘ (Twinn,, 193611)3

¥ (Conecticut (Stone, 1964), and New- York, (Stone .and -Jamiback,” 1955) .




o :
Immacures of 5. awrewi are found in a va(lety bf small :empc'(nw on t L
pennzmen[ stveans Un Ontarfo (Davies et al., 1962; Dunbsr, 1956), Quebet
Lk 4 (Mackay, 1969 Volfe and Pererson, 19565 Newfounglsnd (Lewis and Bennett,

. " -1974b), eastem Lanaﬂa (iwinn, 19364), Gonnecticut” (Stone,. 1964), and New:

. Females veTe not. tak:n in the viclnity

‘{otk (Stoné and Jamnback 1955)

of man in the Tantramar Marshes), uhere they are’ t\mught to he ormitha-

‘phiuc  Hocking and Kichntds (1952) repor[ed that_ females ar} only
rarely at:racted to man ‘in Labrad‘ut, and Bennett (1960) nnd Davies ot al. 3
. . . (1962) repor‘”«:hac S. auxewn feeds on birds 'in Ontarln (usunlly in trees)
- "V'ahuut 6.6 m above ground. It has also béen repor:ed to be omithophy11c
N a8 ancl.a vector ,of Lguaoeytnzaan and Txypqnosoma Ln ontario (Bennett and W
' Fallis, 1960; ‘Fallis and Bennec, 1958 1962). Neg York (Jamiback, 1969b), N
ﬂnd Cnnnecricut (Szone, 196&) )
% Accordu,g to the 1_1r_ematuze'. this species is pki“mérﬂy,:’ .
: oW nn‘mnopnuic LIt n;s bea‘n showm to be a Gecm: of avim hsematoma‘m‘ o

% i © many areas.of eastern North Amerm and may he a veccor in the 'hmtramsr .

: ‘(arshes, < .

! gimiiui dooonar- - ! Loptd e )

This spattes 1s multivultine in maritine Cunada, this agreed

with observanons in Ontario (Davies; 1950; Davies et'al., 1952) quebe

DR (Holfe and:Peterson, 1959), NewfoundLand (Ezenwn, 10745 Lewis and Bemnett, -

.‘]_973' Connecticut (Stone. 1964), ‘and New Yoxk (Jum\back, 196917) ‘Over-

;vi‘u\r.ering is thought to decur in the ega s:age in r.he study “area, ‘and' it

hds been’ demnnsl’.rated to dD this in Ontario (Davies et al., 1962), Queban EN

Peterénn, 1959), and, Connecticut (Stone, 1964) In the "«

oo (olfe an

i “Tantramar:Marshes,’ ima[ures of 5. decorun were found ia_a variety of

pernangnt ‘streams, 1nc1udil|g outflows £rom namauy or artificially




" are mamnalophilic in New York and rarely attack man. Simuliwn decorwn « \

¢ aplie‘ar from the literamre :mu llvestuck are’ the ptefened sources of

* connecticut, (stone,” 1964) , N:w”Yorl; (Stone and Jannbad , 1955), and |

G impou‘ndaa waters. Slmilar anservannns have beer repor:ed by Davies et al._

(1962) in Dn:arin, Peterson and wuxfa (1958) and w°1£e and Pstersqn (1959)

Ln Quebe:, Hocking and Mchards (1952) m Labfador,, Lewis and Bennett

(1973) in Newfoundland, Stun& (19610) in_ Com\ectictlt, and Jamnhack (19.69b)
and Stone and‘Jamnhack ("1955) in Nek&‘{ork. Adults have bgen :ﬂken flying

’dnd feadlng on man. in thé Tantramar Harshes. Fe_malzs of 5./ decorum ~

£eed, on mam, dect; ‘and horses . in’ Ontario. (Davies et al., 1952 a8 well-as
. SR

birds (bivies and Peteibon, 1956)% Jamback (19698 raported ‘thiat femal

fge'ds on horses, cattle, deer; and birds in Con’necmu: (Stones; 1951.)',‘

lwestcck in; Quehec (Dm,me and Monxson,'wsn and Tivestock and occasianally

ET S R range in Canada’ (Shewell 1957

Slmuhum deeamm 1srrela:1ve1y ahundant in stuam of Lhe Tanzxa—

mar Marshes, but .:\dul:s are farely encnuntered £1ying about man. I¢ would -

hlabd for :hls species in much of Eas[em North Anetica, a'x\d this is pro-

" baply true;in . mard tive canada s well. C
iy g TRt

nu'ltwrl Laupea

Szmulzwn laupes is hlvoltine in msritime Canada and nvsrwin:ers

i the egg stage‘ 1t is spparently univnltine 1n Connecticut (s:one, 1961.) i

and New York (Smné and Jam’nhaek, 1955), but, it is hivoltine in Quebec

(Petetson and Wolfe, 1958; Wol{e and Petexson; 1959) and Newfoundland o

.(Lewié and‘Bennelt, 1973, 197Ab) Wolfe and- Petersnn (1959) reported the

1arvae of s Zat't—pes sverwintering 1f Quabec, hut the g8 s beeehom

to he the aver@dn:ermg stage in On(ario (sties ¢t al.; 1962), e




'I‘wlnn (1936.1) in eas(em Cat\adu, scone (1964) in Colme:t)cut, and ‘Stone

‘\(wfpundland (Lewxs an Bennet:, 1973 -1974b). . In the Nova Scutia— s

New Brunswink border. area, " immafuzes of 5. latLpeS Here callected in small

tampnrary and pemanenc stream: This agrees with ehserva!:lons by Dav:es g

etial! (1962) in Ontario, Hocking and Richards (1952) 14 Labraddr, Wolfe

and Peterson '(1959) ‘in Québec, Lewis and Bennett (19745) 'in Newfoundland,”

% and Jamnba:k (1955) in New York.- No ndults havg been t&ken near man in

the Timtramur Marshes, uhete it is thought. to, be nmuhnpmuc, * Dowmes

et al (1962) zepor;ed that: allhaugh S, latlpes usually Feeds on birds in,

§ Ontanu it will a::ack aeveral mamals, 1nc1ud1ng man. Pic_kavance et al.

(1870)' collected s, Zatzpe.!‘ from birds in’ Newfoundland Wolfe and Peterson

- (1959) feported that it-made no ntte}:npt\ to fead: on'man in Quebec.: Other’

workers ‘including Anderson (1956), Bennett' (1960); Bennétt and Fallis (1960),. .

na'vse's‘ ‘ana Peterson. (1956) na'vxe's- et al. (1962), Fallis and éannm (958,

© 1962) in Ontar).n and. Jamnback (19691)] An New York, have' indil:ated that

8. Zatlpes feeds n birds and damonsttnl‘.ed its vector po:em.ial

oy Al(haugh [his species w111 attack mammsls iti is’ essentlally

ornithoyhuic. “Its vector po(ential 15 well documenced in; the literature -

“and ‘it may, be sho\m to ha a vector, cf avian haema:uzua in the Tan[ramar o

Marshes

‘S‘wzultwn Luberosum

bLmulLun tuberosum 15 mul’:ivnltinc in mri[imz Cat\adu and

'prnbably overuingers 1n the edt.stagel’ Hzenwa (1974) and Lewis and Bemnett

'(1973 1974);) reported t-at it ds vanltine in Newfoundland. Jamnback

st al, (1971) inleated that it s mumvom-\e thréughout its range in T

North America. This has béen confirmed ‘in Dntan.o (Davies ét al., 1962);

"
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New Yark (S[une and’ Jamnback, 1955) Connecticut (Stone, 1964), and.

Quehec (Holfe and Peterson, 1959). Eggs are the overwintering stage in -

Neufoundlana (Lewis and Bennett, 1973, 1974b), ontario (Davizs et al.,
. 1962), . Connecticut (Stone, 1964), and New York ‘(Jamnback, 1952;- Stone -and,
. Jamnhack. 1955) Inmatures have been cnllec:ed from a variety of streans

in the Nova Scotia—New Brunswick borrlet tegiun and in Dntaria (Dzvies x 5

1962), Labrador (Hocking and Richa:ds 1952) Newicundlund (Lewls
and Bem\etc, 1973, 1974b) and Connecticut’ (Scone, 1964) Females are nut
usually®very abundant in.the lan:ramax Marshes, Vit Hav Bésn Balen Eiptag.

- . L abnut man’ nnd feeding on man: Swulwm tuberosun is primarily mammalophilic,

feeding on'man ln Labtndot (Hec‘kh\g and Rin:hards, 1952), Quebec (Wulie and,

Peterson, 1959), Neufoundlund (Lewis and Bennett, 1973); New York (Jnmnback

196855 Stone and Jamnback, 1955) and " Connecticut (Stone, 1964), and on :

. Livestock 1}1 Quebec. (Doime and Morrison, 1957). s g n @

_ Observations on the biology of this s spectes, in the Tantranar
Marshes generslly‘ agree uil:h those made by other workers in eastern lhm;h
@nerica. 1t -appears to be mulr.ivbltine thmugheut North Ameriea but it
is ‘bivoltine in Newfoundland. . -

L 7' m ver'ustum -'md Stmulium

t e 2 e, 0T The 5. vmustunﬂ~verecuna’zun complex 1s multivoltine in maritine
Canada” and -gvervinters in the egg stage. These obsdrvations are in'
agreement ‘with those of Davies etqu. (19_62) in Ontatio‘. Ezenwa (19{4) -
sand Lewda siaiBGunect (1973, 19741;) in Newfoundland, Jammback (1969b) in

. New York, and Jamback et al. (1971) throughout North Americal Davies

- g @ (1950) also reported: these species, to’be multivoltine in oncario, as did

Petsksun and Wmlfe (1958) and Walfe and Peterson (1959) in Quebec, Twinn

(19300) in' castern Canada, and Stone and Jamnback (1955) in New York. & -



mis’spectes Cconglex has: been Found 1‘.‘n a2 seréans which suppore simulitd
populations in’the Nova Scotia-New Bednghick border region. Immatures
‘ot s. vEnuBLwn—vgx'ecmzdum have pesn fuund in a Vartety of small o Targe
temporary and permanent st!eams»thruughuul its range, mcluding Ontargo
(bavies et al., 1962); S (yocixn@apg»mhud;, 1952), Quebec
. (Peterson :and,wuue_, 1958; Wolfe and Peterson, 1959, Newfoundland (Lewts
e | . and Bennett,, 1973, 1974b), e_a‘slem Catiada (Twinn, 1936b), and cannec:}cu;_

(stone; 1964). In the Tantramar Marshes,.females of thiscomplex may be

i EHiEoUZhoUR thies sumaer £lying about man and feeding on nan. The
BB, i veresmiti e Ten ucuoun;n: for abouf, 69% of the. simuliids
attracced to nen in the Haritine Frovisces, and they, avs sajor pests of
man‘and livestock throughout mdch of their rangea fn Canada (shewell,
. 1957), Ontarlo .(Dav.tes et al.; 1962 ; nskey, 1960) quebu (Dawne and
 Morcison, 1957; "Péterson and Woie, isss- wolfe and Petezson, 1959),
‘Newfoundland (Lewis and Bemnett, 1973, Piekavance et:dZ. 1970), eastern

" canada H(Tuinn, 19365) - Conlectieut (Stone; 1964), "and New Yok (Jamaback,
4

Stone and Jamn\zack 1955)." Adults have &1so been taken from hmls
in ontdrto (Davies ‘sad Petetson, 1956), Quebec (Peteruon and.Wolfe, 1958),
Neufaum‘ila!\d‘(ﬂckava\nce et al., 1970); and Connecticut’ (Ston€, 1964),
Observations of ‘this specles conplex in. the Tantramar Marshes

" agree. with, those made in other regions {n easne’m No(‘th ‘Americai” Due to!

che taxononic prnhlens involved with 5, venustun and s verecundir,
thesa epeciesinai be behsviarally qulte different and much 6f the ‘Iiter—
aturg co date nay contain misleading information o the hiology of these

species T
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Simulium vittatim . . .
Similiwn vittatun s muleivoltine in the Nova Seotia-New Brunsuick
bcrr.:ler area, and prob#bly nverwinte'l; in’ the egg stage. It is also
~ multivoltine in Ontario. (Chutter, 1970; Davies, 1950; Davies et all, - L
*11962)," Quebec (Petarson and Wolfe, ‘1953;‘ Wolfé dnd Peterson, 1959),
Neifoundland:(Bzenwa; 1974; Lewis ‘dnd Bennett, - 1973), eastern Canada

(Twinn, 193621), Connecticut (Stone 1964), and Neu York " (Swne ‘and

Jamnback, 1955)... Overwintering may occur in the 1ahml staga in on:uio o

(Chutter, 1970; Davies et al., 1962), east:xn Canuda ('l‘vinn, 1936b), and

J o o' . New-York (SLone and Jamnhsck 1955), or 1n the egg stage as in Quehec

(Nalfe and Peterson, 1950, Newfoundland™ (Levis and Bennett, 1973), and -
) connecncuc (Stone,-1964).. ‘Immaturés of this species have been found in
‘a viriety of tenporary anipermanent sr_reams ln the Tantranar Marshes,
conFtinine ohservatiuns by Davies ot al. (1962) in Gntario, Petérson and’
Wolfe (1958) in’ Quabec, Lewls and: Bemete (1973). {n NewEoundland, and
“Twinh' (1936b) in eastern Gahada. ' Females.of 5. vittatum have been taken
feeding on man in_ the Maritime Provinces, but it is thought té be more S
! of d'past of fattlé. This species apparently varies in its feeding '

habits Lhrouglmut 165 ERRELE man, ‘horses, and domantlc aifuals =y

. A X T throughout Canada (shewell, 1957), Ontarfo - -

(bavies ot al., 1962; Teskey, 1960), Quebec. (Dovne and Morrison, 1957), -
‘Labrador (Hocking and Richards, 1952),, Neéwfoundland (Lewis and Bemnett,

1970). eastern Canada (’I\.dnn, 193617), qu York

" . 1973; Pickavange -et al.

(Jamback, 19695; Stone and’ Jamnback, 1955, and; Connecticut (s:m, 1964) .

Although bt species is widely mammaloplbﬂin: througfiout ‘astern

North I\merica, it < thoeight :har, catzle are the chief source.of hlood

for this species in the Nova Scotia-New Brunswick border region.




Generally, the. knowi biology of 5. wittatwn is similar throughout. its.-

eastern North, Anerican: range.
TABANIDAE T % - ] .
Chiysops aestuans " by =

: fiys dsaretyine Gcemon: 1arte Nova Scotia-New Brunswick

border area, as it is in New York (Pechuman, 1972). Multu were ‘collected

[tum lal:a June until late July in. the Tantramr Manhes, antl fmm early

June to late August 1mﬂew York (‘Pechunsn, 1972). " James. (1963) repor(ed

Phst mdGLE sirgange) pecii “£rém early Jume wnctl early August in Onta

and Pechunan eb-al. (1961)° reported that adults wete collected from euly
June to late August. Pechurian (1964) reccrded this spectes Emm Quebées’
This species Feeds on man in the Tanttaar Marshes, and has Alsn been
taken in cnges <qataining domesuc ‘pekin ducks (4. platyrhynchos) . The
~ feeding habits of this species {n ‘other régions 'Of eastern mra, Anerica 5 5

have not ‘Eesn recorded. Larval habitats border large badiea such as

<catgail marshes and muddy. banks of ‘streans in ontario (James, 1963}
; Teskcy, 1%9), and New York " (Pechuman. 1972).

The llterature Gontains very litele infnmatio on the biology ",

" of this species in eastern Nonh America. Longevity of this species'in

Chrysops ater .
This deer £1y is ungomnon in the Tantramar Marshes'. but is

a T rathet abundant in New York (Matthysse et al., 1974; Pechuman. 1972;
-~ and Burton, 1965, . Adults are’ encuumered from early June *

. through' mid July, in the Nova Scotla-New Brunswick bordqr area; and from_, i

Olate May of early June until mid or late June in New York. (Matthysse -




et aZ,; 19745 Euhu.m and Burton, 1969), Chrysops atei is uncomon’ in
Ontario. where spemmem weré conected in early July (Smith et al., 1970).
‘Wiis spacies Fesds un man. in the! Tantrémdt. Marshes,. and may be annoying
to man.in New York (Pechuman’and Burton, 1969). Pichiman (1972) bidi cated
that larvae wére found in Y Aorganic"mstter along streams in i

- Observatiors, although few, of C. ater in the Tantramar Marshes

" agree with those made by other workers in eastern North America.
- - : .e -

Chrysopscalvus -

L‘hrryaape caluus is xelativaly uncommon in the Nova Scoﬂa-
Newr Brunswick border region. This'‘agrees' with observations in Ofitario
(Snieh et al.; 19703, Nou Jexsey (Thompson, 1969D), and areds of New York
(Matchysse ‘et al., 1974). Pechiman and Teskey ‘(1367) repored . calivus’
fran four provinces, including Noya Scotia and New Brunswick, and 15,
states. - Adul;s nay be taken from 'mid June until early Avgist ‘Ln'the’
TR R AT S e e SR s B Rl
| (1970) recoided females of C. calvus feeding o man and nh%!sz, and
‘Pechunan (1972) and Péchunan and Bution| (1969) Tndicated that ‘it maj be
a pest in-somé areas of, New York. - I;uw%l; were taken Erom saturated clay
5011 on'thé banks of & posl in‘a £lood chamel of & brook i New lork | -
(Teskey, 1969). A ’ ’ ’
Genehy—. C.. calous 1s relatively uncoiion throughout eastérn

_North America, including the Nova Scotia-New Brunswick border region.. - .

Oinyaops carborarius

ops  fartonariug is uncnmnn it the Nova Scotia-New Brunswlck

purder axed although Wilntodh (1903) :epomd that it was quite common
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during June-and July in New Brunswick. Tt 1s aljo uncommon.in oncarto
(davies, 1959 Snith et dl., 1970) @nd New York (ua&nhysse';t al., 19743
Pechuman ‘and Burton, 1969). Adu(l‘ts‘ may' be- “collected ::hroughnut July ih
. the T Marshes, while in Ontario they may be muunce:ed. £rom late
*May (Pechunan et al., 1961) wntil.uid July (Davies, 1959; satth et al.;
1970), and from Hay chrough August 1n New York (Pechuma , 1972). . James ~ -
98} indicated . adul: emeigince occutred from late May until early

*-June in Oatario. Robert (1958) reported that T cazbamzm.ue uay be very

al undsn: from late May to late July in Quebec. Philip (1962) recorded
this species’ £xon Newfoundland and Labrador. In'the Tantramar Marshes, -
his species hasbeen collected only in the vieinity of man. Smith etal. ~
@91 reporced tiat .- carbonariua 18 exclusxvely sylvan, and indicated

' that it feeds on mn and deer. Bennett (1960) reported that (. carbmarius
fed naturally on-a-crow. Larvae have been found in sandy -soil and

- saturated habieats ¢ thé banks of streans and ponds in New York (Fechumﬂn,
1972 Teskey, 1969), Ontario and Vermont (Teskey, '1969)." -

) The knows bfology of this species iMparitime' Canada agrees
cldsely with observations made by other. workers in eastern Horth America.
Longeviiy of this species in the Tantramir Marshes is much shorter than - .

in Ontarie, Quebec, and New York, =~ -

Chrysops dueliz : )
Tils lipeerie Lo unconesh 1 the THNCraAT Harehas @id SooNew
York (Matthysse et Qz.) 1974), although it is app'arep‘uy‘;bundanu in
“Quebec (Robert,’ 1958) . 7 Milts nay bé taken from wid Jue ‘mtil the tend
ol ity Tnthe Bove Scorisiiiew Bruneuthk bokder rentbe; Brow fume through’
late Iuly in’ Quebece- (Kuhert. 1953), £rom mid May (Jamnback, 1969b) to

July (Pe:human, 1972) in New York, and md May ‘to late July in Dn:sriu
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“Ontario (Teskey, 1969) and New York (Pechunan, '1972; Teskey, isae).
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(Pechuman et al’, 1961)." Females feed” on man in the Tantramar Marshes,

Ohtarly (Smith'ec.ali, 1970), and New York (Jamcback, 1969).  Suith

2t al. (1970) reported that adults are ively sylvan in Ontario and

dlso feed on deer’ and moose. JMies (1959) found C. cuclus fecding on a

Teceutly killed deer tario, and Jamnback (19695) reported -this
species feeding €y Tivestock in New York. It is thought to be capable of
facultative aufogeny in Ontario (Troubridge and Davies, 1975). Larvae
‘are found in vet mid along stréams and occasionally £5d Bl mmjgin;» in

Observations of ‘C. cucluz in- the Tantramar Hﬂtshes are slmllm‘ .

to those made by, other workers i various regions nf eastern North America, ~

Wzrysnps excitane e
C'hrysopa eu-mma is not usually very ‘abundant 1n che Tant ramar
Marshes, although McIntosh (1903) reported that it was &, very' common deer
fly in-New Brunswick. It is mot abundant  in New York (Pechuman, 1972) bu:
it is relacively ahundant in Quebec (Robert, 1953). Dﬂtaxln (Bennett and
Smith, 1968; Davies, 1959; Snith ¢t al.; 1970), and Newtoundland, where .
females.are encountered in large numbers flying over Sphagnum bogs (au'thor's
SstaY. @ales nay. be A L L S August 1n the Nova

| E: ®
Scotia-New Brunswick‘border area, from early June until late August in

-, Quebec ‘(Robert, 1958), from late May (Pechuman et al., 1961; Davies, 1959)

until mid August (Smith etal., 1970) id Ontario, and during June through
August. xn New York (Pechué.an 1972) Females feed on man and cattle in

il Saivana e HAERER,and L8 pest 'of man in Ontaric (Smith et al.

1970) and New York f.'amn_back, 1969b; Pechuman, 1972). Smith'et al. (1970) '

indicated that C. zxzri%ms is a-pesf of deer and moose in Ontario and .

collected specimens from a captive' robin. Also in Ontario, Bennetr (1960)

- l v 5




“ Sveskdnol sty vhich had Fed nlaturally on a raven. Larvae are
found fn mud. aid oxesits der_ritus along’ the :dges of pools, ponds, and
lakes in Dntarlo (Teskey, 1965) and New York (Peckuman, 19723 Teskey,
1969). ¥ S . . )

According to the ii:‘e:acure, c. e:citbn.a doe.s ‘nm: appear. to

‘T vary suhs[antully in itslife hlstory throughout its eascern North

. Alneru:an range.

Chryoops frigids . - L. : T

L‘hzysops fmguius is’ the sex:oud must abundant deer fly in " the

Nova Scotia~New Brunswick border regiﬂ?\ It acenunted for-23. SZ of the

Cnxysaps conmed and 8, 6% of t.he total tabanid populatlnn. 1: is .also

abundant Ln Ontario (Smlth et al., 1970) and New Jersey. (Thompson, 19691:1, .

but it 1s. relatively uncommon in areas of New York (Hatchysse et al. ,

1974; Pel:human, 1972) Phillp (1962) Tecordéd this specigs 1n Lﬂb!ldul"
nd Pechgman, (1964) vecorded T iates ANTERa e el ‘-fxum‘

late June until late A\lgust in the Taﬂtr,amsr Marshes, mid June untll Jate

/\ugusc in Ontario (Smi(h et al., 1970),- from early June until mid Saptambet

10N Jefsey (Thumpsnn, '1969), " and from May until Sepcember in New York
(Pechupan, 1?72). James (1963) foundvadulr.s emerging qurx7g late .lluly

in ’on[ag‘m‘ whete. they may.be takeri from early Msy. uneif late August:
(Pechunan et al.; 1961). nus::f the adults encauntered in the Tantramar -
Harshes were taken’ while flylng abuut main; hweve}, this species vas " the

most abundant deer fly takep feeding on. cattle:

¢ " . .
feeding on ian,’deer; woose, and -captive elk in

mpdx':ed ¢. ~frigi

Ontario. Laral habitats are usually mossy substrates tn bogs, svamps;

and .'xlcmg marglas. of Streans and ponds in Ontario (Jams, 1963; Taskey,

mith et al:” (1970) ! . -,
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1959). New York (Pechunsn, 1971), and: Vermen (Teskey; . 1969).

“According to the, Lterature, (. frigidus is.a relatively abfndant

" deer fly throughout most areas of eastern North America; hovever, it is -

“collected during'a’ siightly shorter period during the summer in the

Taitramar Marshes than in Ontario, New York, and New Jersey.
Chrysops ' ful iginosus - A

Lo 'Tnis speciesiis very uncommon in':he Tantramar Marshes; only

‘[qur specimens were - collec ted nnd “thedé were au taken in' the viclnity of

dan. " Chryoops ful'r.gznasus is usually found tn the viclnicy of salt marbhes

, and Hansens (1970) "

" populiations of

“oursloping banks. wnere ed grass, Spartina avvernifiora LuLsel. was

alnng the coast of New York (emiback 1969b; .Péct wzz) amn;

and Wall (1959) tndfeated that this ‘spectes. may B At m some ireas

of ,that state a"a Anderson (1973) :eponm{ tha: !1: s ahundnng ia.

mnnecticut. Adul ts vere . taken f!om late June untu early August “in the

Tantramar uan,nes, £rgn late Moy ‘to late June in New Jersey (Hansens and

Robingen, 1973), and May: to, September m Nei York (Pechuman, 1972) Rockel

ported that adult.emergence -occurs frowlate May €6

late June in Ney Jersey. Jamiback' (19695) 'indicated that atults, are
annoying for abnut & month in New York, and Kidérson 11973) apoLtad that
fénales of C. fuhgmusus 1aind majmly on_thé head alld sthe back, of ' tle' neck.
chke] (1969) repurud =utcgeny 1n femles of (. fuliginosus in \lev/.lersey
‘larvae of this apELles are Ecund £n salt marbhes: id New Yorki (Jalmha:k

°1969b ; Pechhman, 1972), and New Jeraey (Freemn and uapsm, 1972; Roc\cel

and Hansens, 1970) (Ut(ti and Hanszns (1970) alsu 1nd1ca[ed that larval **

wdus vere highest ‘below mean, high vater level

about 0.6 m eall - v %




" excavation in’ Dnmrio (’leskey, 1969)

C‘)nysops yuhzginousue is apparently restricted to salt mzrshees
in eastern North Arerics and, for this reason, 1s uncomnon 1:}1.—{:}:1

Published 1nfoxmat10n on the biology of. ‘this: deer £ly in ‘eastern North

America is based on s:udles carried out ok coautal ‘areas. w0

. o
Chrysops furcatud. ..

Chirysops furcatus is.the fourth most sbundant deer fly in the

Nova ‘ScoEia-New Brunswick border region, yet' 1t accounted for only 5.3

of the ‘deer flies collected. ‘Thisspecies 48 uncommon in Quebec (Robert,

d has. been recorded £rom NewEoundland: and Labu&u:‘ (Philip, 1962).

Adults may-be, taken from late June until euxl}! Augu:-t 1n the ‘an:ramr

\lnrshus. fmm lar_e June until JLate July in Quabgc (Rnbart, 1958), and

fyxom late June until mid August in Ontarin (Pec sman et at: 1961)

Fenales-have been taken feeding on mn?

and oné specimgﬂ was taken Erom a bl}‘d. Feeding habits of this species -

in other areds of eastern nd::h America are not recorded. ‘Larvae’vere.

I:sken from a sagutated peaty clay snil beside a water—fllled mn—made

Very llr.tle 1nferma|:inn 1is svsuab]_e on the Mology of this..

deer fly in castein Jorth America. L’hrysops furcatue feads” or man “and
mee in-che Tantramat Marshes,- nnd this probably occurs in ottier areas .

of eastern Yorch Anerica.
- e

Chr,

b Zutemlw Co s 5
. .
chpjww Zam"allb isthe ehiid ose abundsnt deer £ly in the

Nova Scotia-New Brunswick bnrder srea and acccun;ed for Jo. a2 of the

déer flies colloctéd.” “Intosh (1903) reported :aking this spectes 1o

limited numbers’ during July in Ngg Branswick” Chrysopo- latemue 1s,

o
le in the Tantramar Marshes‘ ”

(3

’

>
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Tt rare in New Jersey (Thompson, 1969b) and unconion 1h Ontarto (Smith Ll al.,

1970) and New York (Penh\xman, 19725 Pet,humsn and Burtnn, 1969; Mal:[hysse
‘et aZ.,

1974) nltllough il: is abundant in the Adirunducks (Pechuln.an, 1972)

Adults may be taken fron late June witil early August in the Tantranir

Marshes, from .late .June until late July in New York (Pechuman and Burton,

1969), and from eerly June (Peghuman et al., 1961) unzil 13!:2 Augubt

" (smith et ‘al.;. 1970) L onvarto. James (19&3) reported “that adult’ emergence

occurs. from late June ugeid- early July in Ontarlo. This species is often

taken flying about man and feeding on man in' Ontario (Sidth et-al., 1970)

and “New Jersey (Thnmpson, 1969b), and .also on deer, and mooge in Ontario

(Smith et al., 1970) Jamnback (1969b) raported clmt C. Zatzmlw is an

occasional pest uf/m?an and/or livestock in'New York. Asnvuth et,al., (1970)
indicated that-this deer fly is exclusively sylvan:. ‘Lafvae. have been_ found
in the muddy hanks of streans in Ontarto (Jimes, 1963).

Uhserva[ions of C. “laterali

fn the Mare vexy -

S‘lmilar to thu&e made by other workers ‘18 enstern North America; however,

unlike ‘.n:her regions of eastern:North Amexxu, this deer fly is — b

, relatively abundant in the Tantramar Marshes:

Ginijsopa mitis. i g

Cnryaops mitis is. the most abunda\nc dee! fly in the Nava Scotia-

wick border area I£ accounts for Au 1%of the C?uyaaps

papulan.o And 14 67( of r.he tabanid pﬂpulﬂg:ion. This species.is wid_ely ¥

n’_QuebEc (Robert, 195m abundant in Ontarto. (Sulth et al.,
1970y Philip 962) reco;ﬁea it

dbstribute

rom Newfoundland Bnd Labradcr‘ *Adul'ts

may he wuecced‘ from Eal’ly June until eatly August in the Tanrramar

Hars_hes _.:md id.Quebec .(Robert, 1958); Eram late May until early August

“in Ontarto (Pechuman et al:, 1961), and from mid May until late July ‘in




Ne‘w York (Jamiback, 1989b; Pechunan, 1972) - irysops mitis vas the mpst
abundant.'deer fly Eeedmg on man in ‘the T.'mtramar Harsheé dnd females ’- v
ava. atio Bae Eakert fmung on cattle and’ found in cages cuntaining
domestié pekin ducks (4. platyriygachos).  Péchunan. (1§72) tadicated- that
C. mitis is an carly “season pest in New Yok, ux;\u.e Smith et al. (1970)
culle‘c[ed spscindin Faailagonimans; deer, and moose.  Davies (1959)
obtained speéimens. feedmg on a recen:ly killed ‘deer m Dntar!.c * larvae
have beén found 1n highly organic substrates.on-the-sdges of ponds,

' straams, svamps| and-mershes fi Ontatio (xeskey, 1969) ‘and New Ydek .+ -
* (Pechiuman, 19725 Teskey, 1959). 5 . & k il

’ Dhservations B C. mitia in the Tantzamar Harshes are ‘qlmilar

to those made by o:her wnrkers i enscem North America Accord,mg to’

the uma:uze, larv:le of ‘this deer fly are found in highly organic

substrates; this ptobahiy accounts’ for 1ts abundance in the Tantramar

Harshes. !

Chrysops niger
Tiis species is relatively uncommon in the Nova'Scotia-
New nzunéwick \Jorder region‘ It is widely diacrum:éd da New York - )

(Pechunat; 1972). but it is uncommon in’ New Jersey (thompsan, 196%) ,
“

1970), and Q\lehec (Robert, 1953 .

Dnnano (Davies,

1959; .Smith B,t al

Adilts may hg taKen- from late June nul late July 'in the Tantramar

Marshes, fromlate May until late July'in Quebec (Rdbert, 195'5)', and . -

James (1963)

May - through Sep[ember in New York (Pechuman, 1972).
reporcea adun emergente occurring from mid lume until' early. July o

. Dnl:arw whlle Smith et al. (1970) :eportad that adults may be (aken from

early June until early August. Adults feecd o' 'man and have been taken 4

e
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o 3 i 7

| flying about, thLle in-the Tantramar Marshe!. L'hr'yb‘ops m.gar- can be a
4 pes[ of man 'm New York (Pechuman, 1972; Pechuman and Burmn, 1969) and

Ontario (sm:h et al., .1970) : *Smith et al. (1970) irfdicateﬂd‘ that this
specids fs preferentially sylvan in Ontario and cnllfct‘ed specinens

" Bkadivg o déer; mobedy bnd Bapbive mule deer. It ia appamn:ly‘-an;ogenous' =
in Ontario (Tyoubridge and _payxes,’1975). Larvae “a.re found in a variety °

- of semi-aquatic habitats along szre&ms, paulﬂ y lakes,. swamps, and bogs
in Ontano Vermont, New Jefsey (Teskey; 1969) and New York (Pechuman,

1972; I‘eskey, 1969).

. Chaysops niger is pes:uemus in Onuriu zmd New York, “but it

is not' a-serious pest in the Tantramar Marshes. Longevity of this species
is of a'shorter -duration in the Tantramir Marshes than -in other regions

"of edstern Notth Aherica

3 ] & .
. - Chrysops shermani

p _ . .0hly ome specimen of (. shemmani-vas collected in the Nova Scotia-

New Brunswick border arda; it was netted while flying about man in early

% . July; 1973. This species’ bs uncommon in Ontario (Davies,-1959; Smith

ot ai., 1970) and may be abundant in mountainous areas of New York O
(Jamnback, 1969b; Pechuman, 1977).  Pechuman (1964) recorded it fron . [~
 quebec. Adules naybe taken From Jurie thrpugh August in New York

. (pechuman, 19723 Pechundn and Burtod, 1969), and £fom early June (Davies, - ¢

1959; Pechuman et aZ 1961) ungif mid Septembex‘ (Smith et al.; 1970) in

v ‘. Ontarlo. Pechuman "(1972) and Jamnback (1969) reported that C. shemwn. i

Sigeye vas annpying late in e, seann: Iniaw York: Suith et'all (1970)] -
reported that il species 1s prinarily sylvan. and that females were
§ taken feeding on man, déer, and a dead Black bear. Pechu'mn 972)
- L e indicated tha:t c. &:hg):ma;;i s m'aggressi}g sp.en:fes‘and observed 1t

. .
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at:empz-ing to bite during heavy rain. . Teskey (1969) found larvae ina’ ' .

small denuded sand har in 4. Vermont river, - 4

This species is rare in the Nova Scotia—New answick b

région; 'u:s larval habitats may be lincbmmonsdl thiwraad: . .
" : v 8 e .
L‘brysops sordzdus

This species is also very uncomun in the Nova Scotia-New Brunswick

border reg'ian Ohe spectmen was coilected Flyiag boutiman in iate Jime;’

1975. Chiryoope cordidus is uncommon: in Quebec (Robert;. 1958), Ontario

(Smith et al., 1970) and New York where itis- restricted to the Adiron- |

dacks (Jamnback 19695 Pachuman, 1972) Philip (1962) recorded this * \\\

species Erom Newfoundland and Labrador. -Adules have been-taken during !

June.and ‘July in Quebec (Robert, 1958), early June until early July in.
Ontatio (Pechupan-eé al., 1961) and from June until Augyst in New York
(Pechiman, 1972). This deer Fly.is appatently uncommon throughbut eastern '

North America and.very little is krown of its biology.

Chrysops zinzalus
o, B \ C'hryaaps z'LuzaZus s an uncommon deer f,1y in maritime Canada. %

lonly five specimens vere ‘collected hetuien late June, and mid August,

“and'most of- these widBarean wad man. | This spactes 18 e ke
' ‘New Brunéulek, ucvé Scotia, Mainé, Vermont and-New York (Pechupan, 972, L
Philip ot al. (1973) reported that tifls. species also occura in New '
ampshite. Adults may be taken in miked spruce hardwood forests and
:phdgnum bogs (Ph)]in et al 1973).

Thts deer fly is a].so uncumu\on in eastern North America and

1xct1e OF its hxology is known. : : 'v i

TR NN 1 B R TICP-



i ; wau,m affinis i
R " Hybomitra affzu-:,s is the third most.abundafic horse fly in.the

“Nova Scotiatllew Brunswick, border area., It'is widely distributed in

) Quebec (Rohen, 1958), relatively unconsién. {n New York (Jaumhack 1969b;
Pechuman, 1972), and fairly abundant i\l Ont.!xlo (Smitl\ ‘et al., 1970) .
Phllip (1962) recorded H. aff'Ln’LB frDm Neufolmdlsnd und Labrador, Ad!llts )

may be taken from mid Juhe uatil early August. in maritime Canada, during

- " June and early July in New'York (Jammback, 1969b; Pechunan, 1971), early ;

June until mid July in Quebec (Rbbert, 1958), and from late May until

Adgust 1n Ontario. (Pechunan et

.5 1961), Jdmes:(1963) reported that -’

adult emergence Gecurred during mid June in'Ontario.  Adults have been '

. .. collected flying abos

man :and cattle and feeding,on cattle in thé

Tantramar Marshés. s..‘.vi':hgc all (1970)' reported that . affinia is mainly
sylvan and indicated that 1t almost never approached man, and rarely deér,

* Vit tiis ont agvere pest B Hooe in’Ontarto. -mey Aia, reportad s
e taking a single specimen fron capeive elk.”, Larvae are found in moss and
muck around :pools. an’podds “in swamps And in sphagnum’ bogs 1n Ontario
(James, 1963; Teskey, 1969) ‘and Ne York (Pechuman, 172). TR
o s m,ser;:auan's of H. afﬁ};is in the Tantramar Marshes agree with

those made by other workers in eastém North America. It 1s apparently | . —

abundant in eastern Canada, but uncommon in the eastern United State

bomitra epistates

"\ Hybomd tra g,n tates is the most abundant tabanid of the Nova

'>cou;.-Neu Brunsuick hurder reglon. . It accounts for 32.9% of the
sy prulatLun and 20.9% of the total fabanid ‘population. This. (
spectes Lo comton A Oncario (Davies,. 1959) where it'ts the mobe Er

i abundanl tabanid in-certain areas (Bennet[ and Smith, 1968; Smith et aZ.,

R 3 E z




" . streams-in Ontarlo. Do s omy

1970):" Tt is also a domon tabanid fn New York (Jamback, 196953,
Pe_c[;umn, 1972), but uncomnon in New Jersey (Thompson, 1969b) and Quebec B
(Robert,:1958). -Adults. iay- be' taken from late June until mid TRy
the Tantramar itshics) ey o Septesber in New York (Pechusan, 1972),

4nd from mid June to mid September in'New Jersey (Thompson, 1969b):

Adult emergénce.occurs during late June in.Ontario (James,. 1963), where -

“adults may be taken until late August (Pechuman et al., 1961; Smith -

2t.gl., 1970). Adults have been takén feeding on man and flying l'-xlicl‘xt‘
cattle in the Tantramar Marshes. Speclmens were alsn taken in cages
coiitaining domestic pekin’ (4. platyrhynchos), black (A." mbripes), and °

| mallard ducks (4. platyrhynchma). Adults hlve been collectéd feedfng on

man’ in New Jeraay ('mompson, 1959b) and-man, deet, and moose in Ontario

) (Smi th et al‘,‘ 1970) . Adults were collectedin emergence cages 1|| cattall

nmarshes in the Tantramar Marshes, suggesting these marshes as probable;,

* "larval habitats. Lawu'e are usually collected in swatips and ‘marshes in

* Ontario, NewJersey (Tzskey, 1969) and New York (Pechunan, 1972 Teskey,

1969).  Jdmes (1963) also reported larvae f!ﬂm banks of slc"-'moving

It appears that H. epistates is relatively abundant throughout

+ much Of its range in edstern North Améfica. Longevity of, this hotse fly

in the Tantramar Marshes is .of a shorter duration than in the eastern
Uniteed. States.. .

lybomitrd frontalis.

bowitva fro.taiis. is a falrly abundant hn:se fly in maritime

Cdnada, .Jl[hough Nelulosh (1903) reported that it vas rare in New °

Brunswick, and 1ndicated that it could be ‘ueq\:ed during August.
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Jamaback (196%) “secorded H. frontalis £romNew York, Phillp (1%62)
récorded. it frou Newfoundland and Labrador; and Pechuman (1964) recorded
_this species From Quebec, “Adules nay be ‘taken Erom late June until late
\:Jg'usn in’the Tancramar Marshes, fron late June until early Au_-guér in

New Yotk (Pechunan, 1972),14}-\4‘ £ron late June until mid August in Ontario
(Pechunan et .al., 1961). _Adults have been-caken eating: s niag SiTiAthe
in maricine Cansda. In New York, Pechumin (1972) found that' adults are
Bost comon in or near open marshlands, and Jamnback (1965) reported that
H. frontalis may be an occasional pést of man and/of Livestock. ' Teskey
1(1969) ‘found taveas ke noss in saips 1o Dntarfo, 5
'aesuus of‘rhls study ‘indicate that the kown ufe-history of

H. f'x'untalr.s in the Tantramar M.arshes 15 nearl.y 1denr_1cal with- that *

fecorded for other areas of eastert North' Anerica.

Hygbomi tra i1lota " e J )
Hybomitra illot;z 1s a relatively common horse :fly.in. the Nova
Scotta-New Brunsuick border reglon.  Pechuman (1972) feported that
1. itlota may be abundant in New York, but Macchysse ot al. (1974) found
3¢ 6. s Shsnnions 7t A ety L Dadasto according to'Smith et al:
(1970) but' rare according to Davies (1959). It.is nl‘so uncommon: In New
'Je:‘sey (Thompson, 15&) Adolts, way e taken from mid “Jie unttl late
July ‘in ‘the Tantramar mrshes, May to July in New York ‘(Peghuman, 1972),
ate May to carly August in Otarfo (Pechunan et al., 1961), apd fro-
‘carly June until éarly August in' Quebee (Robert, 1958).° Adules iere
collected flying about man and cattle in myiume_ Cinada, but fesdtag’

reeords vere. ot established. Females of . ilZota feed on man and’

livestock in New York (Jamnback; 196%; Pechuman, 1972), and man;
“Smith et dl. (1970)

S Tiyeutfiand novss 4a/Ontarls (suijh et al.,. 1970




_similar . to’ those made by other workers in' eastern North America.. -

-y lota is a riparian species in>onzana and captured o i ey
spectsiens from 4 daptfve tobin dnd the head of a feral snapping turtle.

Larvae msy be collected fn orginic debris and moss on edges of ponds,

swanps, and in sphagnum bogs. in Ontario (Teskey, 1969) and New York
(Pechuman, 1972). ‘ ; ’ '

. Observations of this species in the Tantramar Marshes' are

Hybomitra itasea

Hybomi tra itasca is uncommon in'the Nova Scotia-Néw Brunswick

border reglon.. Adults were taken from mid .July until mid August in the
V3

Tanttamar Marshes. romales were taken flying abbut cattle and man, and
feeding on man, Stoneet al., (1965)° mditated that the range of H itasca
is Maska and saskatcheian to Labrador. Teskey (1969) found larvae from
et sphagmﬂn ol e dratnage dicches 1 ontario. The author

is unaware of any othér published lnfnrmatlon on this'species in eastern
North Aserica. Pechuman (1976-pem. o) indicated that he had seen

H. itasca from Labrador; but had not: seen 1t from Oatario; Quebec, New:.
Brunswick; Nova Scotia, or Prince Edward Island. :

liybomitra i tasca has not £requently appeared in tabanid

" Litergture of eastérn North America.’ It is presumably uncommon-and is

apparently recorded here from maritime Canada for the first time. )
- v e L g o ak ot /
ybonitra Lis iophthalna = I T

- Hybomitra lawﬂphhalma is the third most abundant tabanid in

the Nova Scotia-New Brunswick border regiun, and acnounts for 11.2% of
the populatibn. MeIntosh (1903) reported that this species ‘ias quite

abundant during June in New Brunswick. Thompson (1969) found
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H. laviophthalms to be one of the more abundant tabanids in New Jen,ey
and, while Pechuman’ (1972) Le{lcrdEd it as wxdely distributed {n New:. =

York, it is apparently ah‘undan( 1n some areas of that state (Matthysse

" et al.; 19745, Tashiro and, Schwardt, 1949). This species is not very .

abundant in Quebec (Ruber[' 1955) or. On!ariu {Davies, 1959; Smith z: at.,

1970)... Tn_ the. T:m[ramar Marshes, adult: .may’ be- taken Erom mid, June untll

laté July. James (1963),feported that adult emergence occurs during la\:e "

June' in Ontario. ' Adults may be encountered from late Hay until Aug\lst 1n
Onta‘rio (Pechuman et al., 1961) and New York (Jamnhack 1969%; Pechunan,
1972). Inthe Tantramar Marshes, ‘A laa'bophrhalma feeds on catile and' 15
the. most abundant cabanid taken flying about cntcle Adults: were q;so
collected while fly'ing about man. .. This spgcies is‘preferentiﬂlly sylvan
in Ontario, where 1;'fee§s oo i, Joet, andzﬁnﬁse (Smith of al., 1970) .-
It may algo b pest of livestock 1}3 Ontario (Teskey, 1960) and New York

Pechuman,”1972; Tashiro and Schwardt, 1953c) . Pechumari

(Jamnback, 1969'
(1972) revor[ed tllat it is not unusual to see cattle s:xeamng with blood

£rom the attacks of k. lasiophthalma in New York. 'Troubridge and Davies

7(1975) *suggested that c this Mofse, £ly may be capable of facyltative autogeny

in '('marm‘ Pechuman (1972) also repurted chzt dggs are laid in various

plan{s over moist grnund in New York, and Teskey (1969) observed Jet~

blagk esg mabses on ‘leaves of shrubs and cattails n-Ontario. Larvae

are most quen found in moist or wet soil, but have also been found in

. pools, “bogs, pacclally dried swamps; marshes, and rotting logs in Ontario

(James; 1963; Teskey, 1969) . New Jersey (:i‘eskey, 1969), and New York

(hchuman 1972 Tashiro and Schwardt; 1953c, Teskey, 1969). ;
It appmrs Sr—— are the preferred ‘source of biood for

this horse i1y throughout ‘mich of its range in eastern North ‘America.

’
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Wiy 7 H;/bamtra Liovhina
. uybumcm liorhina is uncomnn in r.hc Tanr_ramar Maxshes Dnly

" four specsm{s were collected, one’of which was feeding on man. Adults

were taken ftom wid July until mid August.’ This species may be nellected
H in Ontario. frcm Tate June until, mxd'r‘gus: (Pechuman et al., 1961)_
Pechuman (1964) -recorded it from QMebec and Phillp (1962) reported it
from Labrador.
Hybomitra liorhina does mot appear to be very abundant anywhete

‘in eastern North America and very little {nformation on the biology of -

this species is avallable 5 Ly

e
fiybonitra longiglossa

- T unly one specimen of H. 1Ungzglusa‘a was collected in the Nova

= ¥ szu-wew l!runswu:k border area. Il: was nel:ted vhile flying about man -

during mid June, 1973, AdwiEE nay be. takea £ron enrly'taiiate dud in
Ontarfo (Pechum{. ot al., 1961)." It has also beer recorded fron Dusbes

(Pechuman, 1964) and Newfoundland (vm.up, 1962).

This is another horse £ly which is uhcmon " ‘eastem North
2

America and for which very Tittle ififormation is available.

_ Hyboniitra Turida”

liybamLqu lumaa ts anfunconmon tabanid, fn the Nova, Scotia~
New Brunswick' bordér region. It 1= slso uncommon ‘in Ontario (smith et al.,
g @) - ‘1‘970)., Québe (Robert, 1958) and New York (Jamnback, 1969; Pechunan, . . ' %

1972).. Phillp (1962) reported this species from Newfoundland and
7" Labrador. " Adults nay be! caken from mid June until early July in the

Tantramar Marshed: late May untiI late June in New York (Pechuman, 1972),

late May until late July in Ontario (Pechuman et al., 1961)., -and during




P
June’ $n Quebec, (Robert, 1958). Females were collected feadh\g on man and
flying about cattle in maritime Canada, and Suith et al. (1970) collested .

adules ‘From deer and moose. in.Ontarfo. Larvae, are usually found in

_sphagnum bogs, .but have'also been takén fn moss in swamps, marshes, and
ditches in Ontario,:Versont, and New York (Teskey, 1969).

omitra Lirida is a widespread but relatively uncommoh horse’

fly in-eastérn Notth America Observations of: this ‘species in the
Tantranar, Marshes agree with those made by workers {n cther regimy

eastern No(l:h Anedica. : 3 B B A

uy'bomum nuda Lo RO T

Hybomitra nuda is relat”ively ahundsnt in the Tantramar Marsties
and' is one of the most abundant hatse flies in Quebec (Roberr_, 1953) It

1s apparently unconmor™ in Ontario (Davies, 1959; Swith et al,, 1970) ‘and

New York (Pechuman,’ 1972). Adults were taken From early June“untfl mid:

July i’ sricihe Canada, early June uncil'mid Avgist in Quebec (Robert;: o
1958), and May through July in Ilaw York (pethunan, 1972); James (1963)
reported that ‘adult emergence occurs during wid June in Ontario, where Y
AdiTEs sy e ke from lateMay until late July (Pechunan et al., 1961)

Females of H. nuu.l were most numerous ip barns 1n the Tanr.ramxr Hnrshas,

but ‘were frequently nettéd about man: Smith et al.:(1570) ‘reported that
this species is ‘ex_cmsxve'iy sylvan ln\Oﬂi:arLB, ‘and collécted ‘adults feeding
on man, ‘deer, and moose. Pedhuman (1972) and Jamback (19695) indicated
that malés haye been found Hovating on mountain tops and in forest .
e Learings. “Larvac are most comonly found 1 et hose in 1 swamps’ and in -
Ioal ‘debris at the margin of a pool,” and have been taken in Ontario T

.(Jameb, 1963; Teskey. 1969) and" New York (Pechuman, 1972).




Observations of % nida in the Tantramar Marshes do mot differ
significantly from those made by workers :in other xegions of eastern North

Amerfca.-

Hybomnm trepma . X
Hybonitra tmpuia 1s an éncomon horse. £1y 1n the Nova Scotia-
New Brunswxcx ‘border area. It 15 also uncomson 4n New York (Matthysse
et al., 1974), but 1t is apparenrly common in the Adtml\daCKs (Jamnhack,
01969 Pechuman, 1972) smith of al. (1970) repntted that H:' trepida 1
common in OntarLo, whem Davies (1959) reporied: that' it vas ahum\:lant.
‘Adults may be collécted from ke e until “late-July in matitige Canada

* and during June and July in New tork (Pechuman. 1972). James (1953)

¥eported that adult emergence’occurs duxing uid July in-Oitarto where,

adults may be taked from Juhe until late August (Pechuman st al., 1972).
Rttt Bave Boun: tiken flying ab.o'u:' man and ‘cé:éle 1t TantramarMarshes. '
\hn is a-good host for-il, “trepida in Ontuia,, byt sdulcs have also been

taken, Eron deer, moose, $ad _captive élk (Smith ot ul., 1970).* This species
is msinly sylvan in Ontario (Smith et aZ '1978) and is r_olmmnly collected
in the vu:h\lty of sphagnun bogs 'in New York (Pechunan, 1972).. -Larvae have

been found In noss in sphagaun bogs, swamps, and'in: the. banks of slow-

hoying streans’ i Ontario (James, 1963; Teskey, 1969) i New Yotk
(Peclmmn. 1972) . L

l'hl:i hursd fly is relad.vely \.mcmmnun in the Tantramar Harshes,

22
: whereas. the tharature 5ndina[es that it i.s “abundant in many. \aregs of

“eastern North Amerfca. It is unknown why this specles 1s_uncu|rgon in

the Nova'Scotla-New.Brunswick border region. < . ° ' e 52y

“iiybomi. ¢y




Nova Scotia-New Brunswick ‘border region. “Pechuman (1972) has obseived
Uy <N variability within:this species in New York, and Pechuman’et al. (1961)
ingicated that two ‘forms of H. typhus occur i Ontarlo. Hybomitra typhus

is widely distributed in New Yark'(PenHuman. 1972) 'huc 15 common. only in

o3
‘{a:chysse et als (19‘72 alse found it to be abumian: in New ank It

the mountainous areas, of Lhar_ state (Jnmnback 1969b Pechumn, 19"

is common (Davies, 1959) or relatively nbundant (Smuh et al.; 1970) in
onitario, while it is uncommon in Quebec (Robert, 19583 and New Jersey

" (Thompson, 19695). Philip (1962) xecorded . typhus trom Newtoundland
Adults. were taken from .early July to 'late August in.the T'ﬂntr;!\'.n.;.r Marshes

* and, Fon late: June unzilreatiy August ;'n New York (Pdchuman, 1922; s
Pechuman and Burton, 1969). . Jaes (1963) rep/nx:\a{a: adiit emergencéy .

6+ ookurs, during wid Julytn dtarlo, wheze ‘adules may be take from early

" July until- late Augus‘t (shith et al., , 1970). Females of H, typhus Form A
* J2 . ere akes E1yinE ahau; san'and cattle nd feeding on cattle fn the :

}, " Tancramar - typhisi Foti B vas token only in barns. “snith

: et al. (1910 reported that 4. t,phua s preferantially sylvan in Ontario

and collzcted specimens reedmg on man, deer, and moose. Jaunback (19695)
‘and Pechuman (1972) Lepnrted that :his species will attack man and live- R

stock. in New York. Larvae have been found dn uet moss in sphagnum bogs, . Y

K \in swamps, and at.the edges of ponds, lakes, and streams v Ontario w w
(Japes, 1963; Teskey, 1969) and! New York (Pechunar, 1972) f 531
tybomitra typhi apparently ogeurs n tyo forns 1n eastern North

3 Ametica,” When mote. informatiod 1s knmm, “the two foms of t:his ‘specdes ", . - {

may-be shown to be quite different ecologically.

Hybom! tw zonalz 5




" and PHILEp (1962) reported ¥

-(Pechuman, 1972). Femalas were taken flying a\wut man and fgeding o

* Tabanus nigi«auittatya

New -Brunswick border region. It ‘is also uricommon in quebec (Robert, 1958),

‘On'tario (Smith at al., 1970)" ang tew York (Jammback, 1959b, Pec

1972). Pechuman (1972) reparted examining a speci’men from New Jersey

aonalis “Eron wauunal.md ‘and Luhradur

. In the Tantramar Harshés adults may be collacted for a.month 'DEgi;nnlng %

in early July.. “Adults may be taken from early June until late July in

Ontario (Pechuman et az 1961) .and during June-and July'ln New ‘{otk

cattle in the Tantramar Mﬂrshe_s. Sml:h et al. (1970) «collected adulr.s

in Ontar‘ia fmm'm.m, deer, and moose. - Davies (1959) re?/m-fed that

H. :wnalts had the tendem:y to fly low and dwell near’ “water in Ontarig..

Teskey (1969) Cieporzed the labvae fmm shagaun bogs.
ms hoxse £1y is appizentiy sacomnoh enroughout eastein North
Angfog, -and the reportad biology of cthis species umm this arex does '
Tnge! “difter significancly from one region to anotheriia
] ‘\

. This is an abundant horse fly in many of the coastal 'areas of
:h'e'Mau&mev‘vr:’vmées, although. it fs rarely encountered very far inlaid..
Only four specimens were taken'in the research rea which 16 -approximately
8.0 kn from the nearest salt marsh vhere larvae of T. mgrovtttatus

prnhably occur. " This horse fly is commonly referred to as the "salmarsh

greenhead" “in New York_ (Jamn’back 196953 Jamnback .and Wall, 1959~ [N

Pochugan, 1972) and Vew Jersey ‘ (Hansens, 1952). . It ‘1s common, ‘and at

times abundant, i~ coastal areas of C‘nnnenticut (Wallis, 1962), New Jersey

(Joyce ‘and Hansens. *968), and New York (Jamnback, 1963b; PRI T

Vally 1959 Pechumap 1972). Adults may be taken. from mid July uneil the’

end af August iff maritime Canada, and from. June’ to Septemher in New Yu:k
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'(I"echumdn, 197’2). Adult emergence occurs Exnm late June’ chrough late .
August in. ey Jersey (Roakel and Hansens, 1970) Femalés taken 1n the
- study area were' flying about .man ‘and feeding on man, as were, spe:imans

"in ‘coastal areas of all l:hree Haritlme Provinces. This specles is a =

frequent and: annoying visttor to tit towns of sanele, 2Nova Scotia and

Sackville, New Brunsvick. This horse f'ly does ndt seek to travel intand’’ O

any’ appreciuble distance in New York (Jamnback,’ -19695), .ahd 13 especially
attracted to bathers’ (Peghuman, 1972). Jamback and Wall (1959) ‘also

reported that .. mmmnatw 5 a serlous pest of man in Few York, and

Pechunan (1972) tndicated that “donestic anlmals ey a1s0 b hothered by,

this 'tabsnid ‘Larvae have beén found in level ditched salt marshes in

tiew York: (Jm:h, 1969; Jamback and vall, 1959; Pechunan, 1972), and

N Jersey (Freeman and Hansens, 1972; "Rockel a;-aamens, 1970; Teskey,

11969).. Jamnback and Hall(1959) found larvae, t6 be most abuddintin aress
" ¢ coastul Naw ‘Lork Where siaarnna altemtﬂam “was the dominant Vegeta-

Rockel and liansens (1970) indlcated that larval pcpulm’,fﬂns in .

New Jersey wm higheat -of- sloping banks where cord grass (s. altem‘l.ﬂam)

“was® ahau( 0.6 m rall. L 5 . =

Sl The huera:ure xndica:es {that T. ‘mgrouttt)tus is a seriaus pest’”

in-most coastal ‘ardh

Lae ».ppeus.,:o be a‘rare tabanid in' the Nova

Scutln-Newirunmﬂnk harde | area:’ “one apeciman was ataken whue flying

sbout 3" trucly in’ fue rintamarrg Nazional uxm.s.fe “irea md one specimen

5 tullectud whlI\: flving ahnut man 1n Tldniah Nava Snol:im Both were




“

s

ccllacted in mid Auguﬁt of di\fferent years. . McIntosh (1903) ‘collected .

sevesa) Jsataangan New Bxunswick during July an?’mgusx "Tubanus®

is . wxdely di b in New Yerk (Pechuman, ]»72) but it v"

. is uncommon (Jumnback 196917, Matthysse et al., 1974; Pechuman, /1972; -

.
Pechuman and Burton, 1969‘).’ Pechumat (1964) recorded this species £rom

Quebec, and it is also found in Ontario’ (Pechuman et al.; 1961) The

‘larva'of 7' noviescotiae has not been recorded but Pechunan (1972) found
@ Sresily gmerged adult in an overgfown sphagiun bog in New York.

-y
S g ‘mits horse f1y i3 uncommon throughouc its reported eastern North

American range, and very liftle infornation on the' biolagy of this’species

. LN
, 1% available; —
Tabanus similis k
fabanus -similis {s uncomnon in the Nova Scotia-New Brunswlck ' .
. - : Tk ;

. from J\me through August (Pechuman ‘et al., 1961) Arlull:a have also been

border ared. It is also uncommon in New Jerséy (Thompsdn, 19695) although
it {s abundant’ in iareas of New York (Matthysse et al., 1974) . Pechuman
(1964) recorded 7. similis ‘from Quabec. - Adules l;ave been Eaken only .
durtog early June in the Tsntrsmar Mazahies, Jasies (1963) reported ‘that

adults emevge durlng‘early July. in. Ontarln, whera Lhey ‘may be coll,ec(ad

taken/ﬁrom !une}hmugh Axﬁu:t in New York (l’echuman, 1972 Pe:human and

Burton, 1969). All spec;mens fof T. sum,lvs collected 1\1 the Tantramar

. Marshes were taken while flying ‘about cattle, although a specinen taken

at Murray Comer, New Brutiswick, vas feeding on man. This horse flyys -
A pest of Livestock in New York (Jamnbuck, 1969b; Peckiuman, 1972).
Pechunan (1972, alse reported. that cattle may’ b’ seen streaming with
Fs3eod Fiom the attacks of I gimilis, Larvae have beer found 1n Gatario

(Teskey, 1969) and New York (Pechuman, 1972) in & variety of seml-aquatic




liabitats along streans, ponds, marshes, and bogs:

Although this vabanid is nppaxan[ly rare J.n the Nova Scﬂtia-
New Hr\mswlck homr mgmn,' it 1s abundant in other regions of eascm:

“NOYTh America. Lives o k mdy well be “the yrefen‘ed Source of ~blodd for‘

Lthis specié:

T © In the préceding discussion of bﬂ.lng Elies on the speci[lc

level, it is apparent that.sthe. known blology of hiting flies of the - .

Tantrumar Marshes agrees very claselyiwith the biclogy of these apeeties
<. . : . s

in. other regions of eastern North America.’ Abundance of these species °

will obviolisly differ from area to aréa, since the abundance of biting

flies is related to availability and.amount of sultable™lar
¢ : iy

al habitat,
For exanple, A. uml;atar is a common moséuuo in the Tar}:rami:)rmshas.,_
(uuthur s da[a) and.in coastal ‘areas of New Englsnd (Barnes et al., 1950;
Fellton ef al.; 1950; Jamnhack 1969 ; , McDaniel, 1975). because it breeds
in $alt} brackish, ambfreshwater pools.. For this: reason, it 4s gbsent -

or uncommon in areas such'as oni‘am Aedes souwutms, C fuugmaaus,

and T. )ngt‘OvlLLdtus are other hirmg flies whic may be abundant in -

con:té]h—mas of the Maritime Provlnces and the Hew England States, but i

because- their 1arvae are testricted to- salt mrshes, they dn not nomally

. ocqur vexy far inland. E ~‘

"one peculiar difference in the blology of the biting £lies of

" maritime Canadn may be fount in ca morumns This masquito sppnren[ly
has two generations in the Tantramar Marshes (Flg 9, pp. 60- 6}), bt
TWinn (1931) tEpnrted that"it was un:voltxne in eastern Fanada Accurding

to D. M. Wood (1975-pers' comm. ) Ca: momimns has anly one’ genera:ion

‘throughout its known:; ange! in Canada &




hlnci sumplxns oflaral sinuliids was usually started in May

: of vach year (Fig. WL, pp. 79- uo), only a fel larvae of C. mitata atid

PA_r.ﬂ‘LJ."tkm were collected. Numerdus pupal cases were ‘obtained an.d it is
thought that these .species and possibly others occurred in many of the ' s
“streams’In the fova Sioltaios Bunsytw boelit acas, bite emerged by .
the end of April. e g

- Je N ¢ Bitid flies recnrded from the Tantramar Marshes represen!

54, 67 ci the 108 species teccided from. the Maritime Provinces. Thirty-

W Gpactay or Suleraeave reported from these provinces (Table 6,

Tp::38) ind 19 ‘of these have been taken in the Tantramar Marshes (Tables” .
6-7, pp.-38-39). Some of :hege, appear to be new provincial tecords but "
none ate new to‘the-Maritines. Tventy species of simlilds are. recordéd : d

from lnaritlme Canada (Table 19, p. 77), of which nine ha%zg/ﬁgn £ound'

. 5 o - »
ia the Tantrsmar Marshe (Tables.19- 20, pp. 77~ -78) . * Again, these age { . :
{ _
\

apparently new provincial' records and §. latipes.is.recorded from the |

Maritime P}ovinnea for the first time, Fifty—six species of tabanids are

#bh Known From marttime Canada (rnble 21, pp. 96-97), of whxch 31 have *

. “been taken in.the Nova Scotia-Ney Brunswick border region (Tsbies 21-22,

pp. 96-98).;" Sevérali are provincial ‘records, but C. ‘calvus, H. izlo{.:,

. itasca, and.H. typhus Form B are recorded from the Naritine Provinces

- for the first time. By ' o
ABUNDANCE . i Wty R od

The " species Seipaiiiion Ay sbindadee of biting flies in this

study are LnEqu\:ed by cllma:e\and env.lronmenr.-al modificatfon and marsh

management.
- . <
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cts of Climate
Tenpecatuce and rainfall interace to determine not only ‘when

biting flies are active but ulsn _their abundancg AlL the biting flies

considered in this study have aquatic or semi-aquatic latvae and plpse.

Consistently high tegperatures.and little or no rain wuuid obvicusly be
detrinental to the 1‘\&1 and pupsl, populationd. Extendéd periods of !
S

precipitation, while probably beneficlal o the xmm:uren would ubvlously

decrease the aﬁmunt of time available for mahing, feeding, and avlyositl.un .

- of adults.

Annual Abundadce + e ;
Anoual Abundance ,

Fligures 8 (DP< 54 ~55), 15 (pp 93-94), amd 20 (pp 1115—116)’

| present ‘the weekly.aVerage of total culicids, simuliids st in, =
" abrial net sweeps during 1973-1975.. Weather conditions ard reflected in

the fluctuations in nurbers of.the various groups-of biting flies during

The sedofd year of “thid study 1971. was probably the' best. of

the three for the culfeids. During 1974 there vas sufficient rainfail

(Fig. 4, pp. 33-34) to prevent many.of the small temporafy and/or permanent

* pools. from drying UF and to m‘am:am falfly high water levels in permanenc.’

‘marshes., Algo, since [he rainfall was not contintous, and at times sugh:,
1t alloved adults to ) follow their usuil behavior patterns. :

The second peak in mosquito sbundence during 1974 (Fig, -8,

= pp.54-55) follgws a heavy rainfall two to l:hxee weeks earlier (Fig. 4,

pp. 33-39). Tuis pracipl:a:ion provided sum.ne habitats for teaporary”

pool” mosquitoes and subseQuently another hwhéd. -The declime in numhers
ber.uagn the i peaia CHla. o8, P5..50:55) eoind bedbiagsn & e heavy

mmfnu (¥ig. 4, ol 33:36) Juu priot to that decline., Héavy rainfnn




. r.wu peaks cf Abundan}.e (F1g -20, pp.'115-116) con‘espond to a. pex‘iod of

{ “of mosq}’ltoes in the

would'not only suppress mosquito activity, but it may have also contributed

" Marshe:
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diréctly to adult morfality. "It would ikely that mosquitoes could,

be washed to the ground from their resting places by heavy rain accom-

pairied by strong winds, both of which are so common in the Tantramar - "

The wea[her cand,\[ions duting 1974 were alsn baneficlal to :he

simuliids (itg. 15, pp. 93-94).-and ‘the tabanids (Fig. 20, pp. 115-116)

;Aguin, rainfall prevented streams' from becoming too shallow and thus . i

decreasing available larval habitat. The various habitats of the Labanlds,
whether ereans, narshes; pastuus or' forests, would also remain at
feast damp; thus ensuring regular larval and pupal development.

.. The second peak in the tabanid population 16 1ate July, w74
“(Fig, 20, pp. 115 116) was due partly to emérgence of late sumuér speciea.
This ‘peak may not-be & ttue increase, father the continuation-of a long

peak Erum late June and early “July. The decrease in number’s between the

1\eavy rainfall (Fig. 4, pp 33-34). aind generally. dull veather conditions.

.Since tabanids: are usually unly active dn, brigh:, sunny weat?er the dull

congic Logs probably suppressed” tabanid m:tivi:y
Tn 1973, although: the temperatur:s were quite. seasonahle (ng, 5,'

Pp.- 30-31), there was so mich precipitxtiu‘n (Fig. 4, pp. 33- -34) that wagg{,

£, Fevels in pools, mrsﬁes, and*streams were st Barasd at quite high levaTs.

This"continuous pretipitatien restricted adult bit_ng fly activity and
\

rhks isindicated not ~uly in the tabanids (Fiz. 20, pp. 115-116) but

also-in, the cuycids (igt &, ppe 54-55). “The! relatively’ laxge dumbers - ©

fst three or four weeks of cat:has 1s due’td’the

auccéss of snuupoc} mosqunnes, as well .us to the first genera:ian of ihe




sunner,, varmer-vater spéclesA '
«

! ground.

- dry outTthe larval and pupal habitats, th{l
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In 1975 a1l bumg £lies vere adversely. affecced by the high

‘temperatures T precipl:a(ion. ceneuuy, mosquito numbers were 2

reduced an! this was npparem’. in all specigs. The. develapmen: of the

Lsaies R e cemporary pool species vias. ; 1ahibited/By- ey Bvén
when there was signjficant rainfau it ‘was enough mﬂ.y to moisten the
The vacer Jevels' in’ " the' pecaanent marshes vere nlsa lower thai
il thus affecting, at Least Ea some degree, the specles found in this~
“type. of Skt i adeats araas of these marshes, portions of dry land
were obvious which nomally might he‘ under as Buch as 400 mn of vater.
With reduced precipitation; the larval similiids had less available - )
habivat. Stfeams would either Secoms shallew, often leaving poztions of
the bed exposdd, ‘and/or the seredns would become narsower, again decreasing
the:amount of available, suitable habjtat) Again, the small amount of ...
précipitation in 1975:(913. 4, ppt 33-34) dn relation to that of 1973 and
1974 .was probably d‘emme‘mai’ o the: tabx;midsﬂv"i'he high remperatutes

of 1975 (Figr 3; 7P 30-31) pfnbabiy 1n=xeas;d ‘the davelopnedt:pate of: , '
larval and pupal tabanids, since adul:s ward. collected a veek earlier u-
chat year”than in the bravious tvo (Fig. 20, .pp. 115 -116).
\mperatures dnd smail amount of Frecipitation probably interacted to
esuirxng “in a smaller adult
populatian than in the previous two'yedrs\ (FLE. 20, pp. 115-116)., ‘Ao
adults

in, 1975, dué to_ the high temperatures and Jcediged pracipitation, o

. of all the. biting £y groups may have been affet!ed by desiccation and

their regular behavior patterns may have been suypressen{ or zxmed.

Seasonal Abundanéé-~ Culicidae g

Then the high -



- and include:those of. Hain et: ul (1968) 1n MassaﬂhﬂﬂetCS"

. Mmerica are_tgl
Baldwin and’ Chant (1975), Belton and Gallnway (1966), and Beckel and

7(» . Awucd (1959) in Un[ario; and Haufe (1952) ln Labrador. = ALl of L\\ese - : 1

studies were based ‘on light trap collections with the exceptlnn of that

of Beckel and Atwood (1959), who prasented a saasunal abund;mce .of the

* o e biting species, and Haufe (1952) who presentad seasonal and
- relative abundance of adult females captuted 1n nature.

"These -studiesindicated that A. abaenratue// 4. communis, . -

4. punctor, and A.'stimulans were usually the first species encountered
in.the spring. dedes abserratus occurs £rom mid May-to mid July in Ontario =
- . [(Belton and- Galloway,.1966)-and from early June.until late October in

-, Massachusetts (Main et at., 1968) where the peak occurs early in June.’

fodes comunis occurs Fron mid Hay until mld August in Ontarto (Beckel'and
" htwood, 1959) where it is most. abundant in late May (Baldwin and Chant, e
(1975) or carly June ‘(Beckel and Atwiood, 1959). Beltod and Galloway €1966)

collected specinens during late July in Onearlo, while Haute {1952) found

this species from mid June unr.il mid July ln Labrador. " Aedes punctor was'

bl faund from mid May (Bel[un qnd Gallauay., 1966) wntil early September (Beckel

,and Atwood, '1959) in uncad_, vhere! it zeaches its peak of abundanee. 45

early June (Balduin and Chant, 1975) or llate June (Beckel and Atudud,. 1959)4

Haufg (1952) repurted that 4. uunctor was taken from mid June unril mid

‘Jily in L:lbrzdar, and that \:h s species was most abundant during mid

June. s, indicated earlier, 4. pwmlr tn’ the Tahtrariar Marshea probably

. v ) includes 4. avserrauls and . L conimunis, This group of species follows a

, similat pateerh throughout their. range in eastern North ‘America. They

are taken about two weeks earller in On:ar'{e thaz 'in “the Tantramar Marshes,

. »
PR ‘although the pMA~ of ahundsnce are about the-same time.




! the -first veek of July o Labrador. Adulrs of A} oinbreus are taken

may be collected uncil early August in ontarto (Balavin and chan: 1975),

- and during early to Tateynng a babrase (Haufe. 1952). hedes easiict

and; !m;saclvuselts (N’!Ln et aZ., 1968) s

Aedes_cineveus, A. exériucians, and 4, fitchii usually:emerge

in late May., Adults:of A. cinéreus may be collected until late Sep:embex

in Ontario (Belton and Galloway, 1966)-vheTe they are most abundant early
in June (Baldwh\ and Chant, 1975) Hnin -et al. (1968) found that
A, cinereus- ncpu‘xed in Massachusetts wntil october and/xndieated that

its peak was early in June. Haufe (1952) colhcced this species during

about two_ to three weeks la:er in the Tantrsmx Marshes than 1\1 Ontario

and Nassachugerts, e peak of sbundance 18 also, tup to three weeks later

A saricime Carada.- /ledes éxeniciarg occurs until lar.a’August m Dntsriu

(Baldwin and Chant, 1975) WnavailE 8 Hoat abundant "t early June. Mnin

et al. (1968) au&z reported that. ‘the peak. 6f ahuﬁdanu Of this species' and

A, fnamn was Exrly June in Massschuse:ts, but indicated th!t adul[x may

'?e ‘taken ln smn]l wmbersus lace Sy Septesberor: October. Haufe (1952)

col)ected 4. emcructans from ezrly to mid July in Lshradox. Aed;ss ﬁtch-ii

PR

cnerges in late Wiy ‘T ontario (ueltcm and Gnlluway, 1966) and Massuhuseu! oy M
(Main et al., 1968), but not until early June {n fhe Tantramar nagshgs.

. . o s
This species is taken in maritime -Canada until late .August, but’ may be

encountered until September in Ontario (Beckel and Atwood , 1959), or

l‘laas;\chusatta (ain et al., !63) The abundance peak Of this spectes A%

durlng ezlr!y June in mricime Canatla, Dnr.arin (Balduin dnd c/nm:, 1975),

Auie‘

uvuJ!’mLs,'A amt.tator, A:" vexans; Cd. unpm s'and

ns. all occur during [he first half of. June. ~Aed£8 cana.dens’bs ./"/




but is most rtumerous. in June.  Beckel and Atwood (1959) lndlcatad}chat

A, canadensis ismost abindantuaear. the end of July-in Ontarfs and found

adults: until -the end of August, .Baldwin and Chant (1975) ‘also col]:acled
A - 3 - a ‘

* adults near the end of August 'in Ontario) Haufe (1952) collected'this
species from ‘@arly to late July in Labrador. Aedés canadensis occurs .
about “two weeks'later in the ‘Tantramat Marshes than in Ontario and -

Massachusetts, but persists uneil Late Aigust in all ireas.. This species

is not numerous er\nugh to Show a- definite pesk of abundance in maritlme

o " Canada.. Main et al. (1955) £ound thatA " cantator; . vezans and

" Cag morsitans occurred Lhmughw: l:he sunmer {n Massachusetts and m;
& che peakfor @dch of :these speciés Was in i Aedes aentator L tha” obs L
- - Tantramar Marshes closely follows the pa::em nf this species in Dnmrio.
.'md Nassathuse tts. Peaks. of ah\mdance of this species in the Tantramar
Marshes are related to earlier peuods of Brecipication.  Aedes vezaio o
_may be taken until EErly October fa° Gatario (elton and Gallwﬂy,‘1966)
but Ls ‘most abundant in late July (Baldvin-and chan:, 1975). Aedes vezans
isnot labindant in’the Nova Scotia-New Brunsulck. border area. "It qeeurs
“about. a ndath later “in :h1s area than\)Ln Massachusetts and Ontario, and

At 4 cullec[ed untll —— Massnnhusetl:s “and Ontario, which is S

abwt a month longer than in’ the Tantiamar Marshes.  Main et al.- (1968) s T .

Vreported.that " the peak of Ca. wpatuna “occuré in late August and founfl

spc:imens until 0;taber Haufe (1952) collected thie specien from mid

. Loy until s gy st in Labrador. mhaeta impatiene was collected

L2 ey il auie Late July it the Tanttamr Marshes. TIn Ontario, Balduin

.

. “3 Chant (1975) culln.:ted spzcimens of ca. momttmw intil late Avgust;” S

.,

(1966) did not nollect it imtil mid July and.

it Belton and canqwﬂ'




‘sueeps during late June aid late st e Tantranar Marshes.
Energence commences during late June and late July and, since adults ‘are
rmly auzacred to r‘:‘\,au. its abunda_ncg and longevity are uncertain.
- -+ Mansonia perturbans occurs from about mid June until early
sEpten':beQ in Ontario (Beckel and Atwood, 1559) where 1t ds most abugdant
near mid J\l‘)’ In Massachusetts it occurs from abaut mid Junz u(ltil
October. and 15 also most abundnnt in n\Id July (Main et al., "1968) . ’Ih‘is ', g
species [allows an identical pattern in the Tantramar Marshes, aletoun .
w - itis unLnoam how long the females persist after :he end of August.
o =5 Miopheles walkeri was collected in mid June in Ontario (Baldvin .
aid Chant; 1975), but Lt nay be colTected Frok nia Vi uncll late’ August
in’the,"Tantrandir Warshes. . Aiopheles earle? was taken during late July and .
early Aigust 15 Jafrador (Haute, 1952) wille 1t vas found during the )
. first haltd6f Augu’s\l:‘ in the Tantramar Harsha:s. B -
R * Belton and Galloway (1966) ‘collected 4. stimilans from mid May
until ea'r[h" »{ugust in OnéArio: This si;eci:es vas encn\u‘ncev'ted during mid °
De, 1973 fn_ the Tantramar P i * e
3 T 7 aufe (1952) encountered W. amithid. from mid JléIy until eprly
" hugust “in raleases however, adults wete-not taken:in the Tantr%_ni:az N
- - )‘lurs.hfs B 7
- B ds'mparxson of spasonal” succession and .hundanee StidEey,
the Taderanar Maxshes e and ‘Ontarie indicates that. the*
seasonal variation of cilicids 1i the Tantramr Narshes'ls very sintlar
to that in other regions of eastern Nogeti Amélea.’ ‘Boms o the species

¢ my oceur a week or.50 ea:ligr or lsr.er in the seaéon, but this-i's’

uhahlv related o cl)mtnlogipal corditions. Alaa, since certain

Yoo




K " spiadies and abundange of ' those species atiracted to light traps may be

quite different fram hiose: attracted to and collected in aerial net
iSweéps about man.

. The species composition of the regular aerial’ net.sweeps in

the Tantrsmar Marshes doring 1973 to 1975 is presented in Table 9.(p. 93). -

The figures for 1973 mist be m:erpme' with caution since the minbers

of mobquitues and net sweeps im rmu:h lower than 1n the subsequent two',
. years. . More sweeps vere made 1n* 1975 than in 1§7A but - Féver mnsqui[ces R
C. were nbtained “The percentage compositipn did not ‘thange very mich'over

the wu-year period with the exceptian of. An. walkam whlch rose from

<l KO ke 3.5%. It is thought that M, permrblms a1d not increase n.
) fumbers from- 1973 to'1974 &s Indicated by these. figurds: rather, the
percentage was-low, 1n 1973 due-to considerably higher nusbers of ©
ol A punetor-and 4. cm'taior collected Tn 1973 (Fig} 5, pp. 45-46) than
during 1974 (Fig: 6, . 47-45), and 1975 (eig."7 ,:'pp. w0t L
‘bwaimtog. Giservations of ‘svarming, particularly M. perturbans,
1n"€he Tantramar Marshes, agree uuh similar uhservuunns of M. perturbans
by Nielsen (1964), %and of mosquitoes generally by Domes (1969). They:
. thaicaced chdsvarms us\mlly £ly in relation to a more.or less e
~conspicuous ejemmc of the lsndscape, In the Tantramar Marshes. the .\,

~ element or'"sugra marker' was the nonhem comer of Impoundment- V.,

c L (opposite’the mortheastern cormer of Impoundment I (Fig. 2, pp. 17~ 1895,

" Ning of thie 17 irregular aeri‘sl net wezp collections were made in this
A durmg‘ 1974 and 1975.. domes (1969) also hdicated that

. the >wa1:m, which nay consist of & single {attvidaal ér connuessmuums, s
1s° ;yp_muy statfonary and has a rather definite position and boundary

“1d relation ‘to.the “marker. Both svarns fecorded -ip Table 10 (p.'57) were




shown to consist of at'least several thousand Specimens and. their o

E positions were two. meters above the surface of the dyke and about three Co

meters in dianeter. the swarn of 2-VI1I-74 exhibited upvind ortentation . g

and both suares were observed (o be'ln a relacively constant up-nndi-doun
P novement. “hese abservations confirm those of Downes (1969) . . The awatn. sk

encounmed in Lhe Tal\tramdr Marshes consisted -algost entirely of . T

~perturbans; t‘he few specimns of r.he Dlher apecles obtained were

probably aceidental catches. and ‘ot actually part of theswarm. “bomes . L, v

(1969) reported that a syafa typically conslsts: of d single species even

; "when other. related species are avauable An the' sine area. ohsarmions vty
naide by the aythor, . Domes: (1969, and Nielsen (1960) suggest that the .’

existence and posrmn b s may-be” determined by. visual Fesponacs,

v to the characteristbcs of the matker.

- . E ' asonal 4 - Simuliidae M T

S:udies on the" seasonal’ s\l:cessim and/or seasnnal abul\dnnce of

Te simuliids in -eastérn Norch Ame!ica are few and anlnde those of Dav'ies

(1950 1952) in On'tario, Peterson and Wolfe (1958) in’ Quebac, and Lewis .«

g A *and Benm‘.tl’, (1974b) in Newfoundland.
“ne ‘studtes by Davies . (1950, 1952) and Pe:erson aid woxfe (1959)
are, bdsed ‘ori ‘adult catchesl The total catches of adult simuum. in

the Tantramar Harshe: are so small that no" useful numparisuns can be.:

mde»(ﬂg 15, pp. 93-35) * The sl:udy by Davies (1950) is hnsed on

<% . energence cage cnlleclions uhile te study by "Davies: (1952) Ls bssed on

v sweep éolléctions, oo collected almost 4,000 sigulilds #4 about

L




"

- . . \?

on culleclions of immatures, ‘and is' really [he only one ‘comparable to the 7

.
present study in’ the Tantramar Marshes. Imma[ux‘es uf P, mwtwn were :aken

until e‘arly June in Newfoundland, while P. mixtwm was not colleﬂ‘ed after

‘late My tn the Tantrimar Marshes (Fig. 11, pp. 79 en) Slmil,arly,
C.omatata was taken. uneil early Junein uegaundlsnd but vas not fmmd
after mid May in che Nova sScotla-New Brunswick border region: In
Newfuundland, the 8. uenusmn—vemcunam complex was ‘firet collec(ed in

late May, uhile it wasicollected three ueeks earl‘ler in the Txm:ramnr )

anhes (Fig. 11,. pp. 79-80) 1o both areu, 1mmstures were. taken until

* the end’ of Augusts Simuliym tuberoaum as callec:ed hznughw: the'
g

summer’?\ the Tanrramar Marshés, but there, were two distinct generutions

in Hewfoundiand; ‘the frst extends from early Hay thwugh late" Juté o

" early July, and the second extends From mid July Lhmugh early to mm

Augusl: The ﬁrst ganz:ral’.ion of s. aurewn 1s appﬂrently lackinz w L‘m

Plckavance Creek area af Newfuundlsnd but the” ser:nnd occurs as/the same

:";lne:as the second: genération in the Tantrandr Marshes. ‘Tnts is duting

late Augist.. The -ifmatures of the.first generation of 5. duréun are,

_taken throughoit May Wwitil mid June:in the Nova, Scotia-New Brinswick

border drea.. . e ‘ % o x . a
AL though di[lexances AR dassotal succession from one ‘area to,
«

L may be related to climatic condt:lons, the larval ﬁimullids of

stréans n n:he Tantramr MafSlies appear to'be deﬁe),epmantany about two.

to [hree weeks al;;ead of Lhose Lx\ New oundlund. This 1s prahahly relpced =

to stream :emperacures.' The Streans 'varm up!, much earlier in th

l‘antmmar‘ Matitas” Etiag, 407 Newfoundland. - Also, since Hewfcundlaﬂd gually
Experiences a shorter s\.\’umer, the mlmbet of generatinns or hmodu ‘of




- - " Seasonal Abundance - Tabanidae - ..
2 feasonsl Abundance - Tsbanidae
Studies on_ the séasonal’ ;\bundéﬂce "of" tabanids ,am ucotded by

+ Davies (1959) and Smilh et al. (1970) in Oncariu, Rnhut (1958) 1n Quebec,

! Pechumn, and kumn (1959) Hutlhysae et at. (1975), and Jamback\ (19695)

tn Neu vmk ‘and Thampsnn (1969b) ta. Neu Jeraéy. The times b acfivity

and abundarice of tabanids Erom, these areas have been cof
tabanids of the Tanl;rmnar Ma:shen in the tndividual apecies conudenuam.
i " . Tabanid Tragh. Spectigns rom tabanid erape accounted for only

5.3% of the'tctal tabanids collected. (One hundred nnd tuelve ‘adults

- were collected’ these in:luded four species of Chrysops and seven species

of Hybc;'m ra (Table 22, p. 98). Hybamm #116ta aceointed for 41.1% &

of the tabanlds collected in the traps, while u eputates ‘comprised
- 29,5 The-most. abunddnt: deer Ely waa C. mtw whiich was 12. 5% of “the
trapped tabanids. " Since 5o Few.specinens’ were collecr_ed a quantitative

analysis of dance and a seasonal . ‘are not pmsﬂ:le,

i P mmpsonz) reported that 0. illota was the ‘most uhundnnl:

/ tabanid. taken in’ the 'Hallitoha ttay in Muryland. Sl’.lldie!' of Tabanidae 1{:'

New York (Macthysse et al., 19743 Pechuman and nur:on,' 1969) and Maryland

(Thnmpson, 1970) have indicated that trapping vith the @obu‘ trap. is

not the best metllcd fnr obtaining L'hrysaps specles, And 8 selectlveror

adults, of Tabanus and Hybomi “Also in New Jegsey, Rockel and Hanses
’ (1970) repm'ted that the Mxnitoha trap czught prlmartly females that had .
not I‘.aken a hluod neal and, s.t.nce :he en;nmce of - the trap was.on. the i
botkdin; it.was mgre eEfective far c}ahmg loli-flylng species such as

[ " gX'OVlLtatua. 5 C g

- Stidies in the Tant ranar Marshes neithér gonfiim nor contradiet
r

3« fheve observations, since relatively few tabanids were collected in :he‘




"L et sweeps and:bifing and Elight activity catches -about man and cattle.

[rap. The tabanid trap uas not used solely for quanmcacm studtes in ' - R

the Tenttamdr Harshes,” rar_her, to complement "collections from aertal .

‘Effects of. Environmental Modification and Marsh

No studl s have been mad: to determine :he effent ef environ- . Wt

mertal mnagement air bl:ing £ly populations. Envlronmenzal modfication -,

and minagenént it etk biting' £ly populnciona when the mdifcltibn ’
of managemest ,includes. nanipulation of vater.; The'envizonment was modified

prior to and during this s[udy to t:reate, 1ncreasa and mxﬂmin habitats -°

'for ‘tiresding nnd migratiog waterfoul, Bifing f1y productivity, vas
apparently not cunsmexed prior to, or during,  environmental modxﬁcamm, s
for. 15 ic cdnsidered by the minagemenc agencies now - even thobgh, persomel
ot ehided’ sgectes complain about the annoyance! of. biting flies. -
“Prior to the impcllnding R the’ :
Tincamarre Nacional Nlldlifg Atea and the msssquash Harsh, much of che'

Land, in thdse areas vas: used for “agricaltural purposes, eith:r fot hay,

of cattle grazing, This flat pasture land vas Antexapersed with tempnraxy

KWIS :md in some' areas, permanent poals, uﬁich cantrlbu:ed to the 3, B
mosquito population. . Obviously e, size of the mosquito population would o
be related to- preci_pi:auan. Stmultids vould not océur in these Arsas,
"ex:epr‘ where sn—‘e'ams ‘n\e:‘mder through this pasture Tailon Thate svvasus
are mot ideal simuliid habitats since many of them havé sandy of muddy
subatlates. dd fare nshteablsaias 6 larvar and pupal qttachment.
Usually, where simulitds are’ found in these' stgeans,thej/are confifed"
to marginal trailing grossblades. Also, this éype of habitat Gould be
restricted to tabanids which.utilize damp oF dry s0d_for l;wéj habitar.

@ W G ‘subsdquent -impounding of these marshlands'by construction of

&A B " - £ e




permanent water 1evéls such as to bmefit vatetfoul, the :enrporary pool
mosqultoes were empinarad £rom rhis area. _ Simuliids were also elimin-
ated sthee the screams’in those, areas were no longér flowing and the”

tabanids, which uttlize damp or dry sod as larval habitat, vere probably

- elimifated since their habitat became saturated.

At he sdne time, the_ndy permanent manpade marshes provided
l‘arge‘are:as for the larvae of permanent ylater-mo's_qul.l;oes. Since these
impoundments must Hale control’strictures for the manipulation of water
1év'els, there is, at least on occas'len,'tlowsn_g_ugm and this provides
1arval habitat for slmullids . The inpoundments also provide large .
permasait areas for larvae of those species of :abanlds vhich prefer or
are restricted to’ mashihabitats. o 2T

1 appears) ‘at least superficially, that this type of eaviron- »

._meuLal madiflcatlnn is more beneflcial rather than detrimnnl to- biting

fy jopulations: The Culicidae would probably benefit’ the ot fron

this change of environment.- The “number of speu.es dscteas& but :he

\mmbers nf muvxduals of the ycrmxne(\t water. specius wmlld tncrgasL

The Slmull.illﬂe may not, 1m:reasz 1in !bundance ‘bu -the species conposttion

may well reflect a change in larval habitat-from a Ilatu:al stream to an

MmN
& Liﬂdal one., Changes in spécies or numbers of Tabaniﬂﬂe ,uould be more

dif cult. to Evalu.u:e, since specific 'larvnl habitats of the tahanids

. in he. antramar ‘Iarsnes naye hot been dyteriinéd. ) N

The simuliids have not been previously ~ecorded 1n the litexaturz

in ‘the Nova Sco~:2-New Brunswick border area nor vere they found

during th

study

,
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" A of mosqiitoes that

u.lecnon, Ottawa. C..R: 'mirh\ has made severnl uhservatlons on :he‘

mosquitces of meritime Oanada. mxnn (1931) indi.cated that ms !petles

"ihfesc pemaneht waters in eastem Canald are
Hcampara[u.e@y unimportant pests -whed campax‘ed. wieh the species associated -
»._L‘m snnwp‘qol ﬂ.oudw;\ter, and rainpool mosquitces™: mxnn (1949)
rewued that the towns of Amherst Nova Scotia andy nm:l:nn and smmue
New B;umuxck were greatly bn[hercd by mosgﬂicoe{ from the Tanttumﬂx

!Marshes: -Twinn (1949) also 1ndicm:ed that famense: numbers n( Ao umnzt.)r

and 2. ue.zam; ipre breeding in the Tan:rmar )‘larshes. Ic appears fron

obaerva[lons that' M? pertur‘bans has become a pest ‘in recent years, N

T
doub tedly due tu the i1 ni water fnr wn:er£w1 n\arihes Aarxal

=ueeps cm\ducted “during this s:udy, the resul:s of whi.eh are cnntuined 1n
Table 9,‘p. 53), xllusnate how unimportant A. ue:mo‘&s and,. Blthough

»A, 1 tator is uidesprezd and !ometimes P tifetoue, it has not. mun—aé’

i densities cumpa(ahle to thise of M. pe tunbans. ciﬁﬁn\ 941). v,
indicated that. drainage.ditches in-the “tahtranar Mabshes sgre not propérly’
graded or kept clear, ylrh the result that ey <contained ° seagraiit vt
Undoubtedly, these §icchies’ provided. the larvil habicats For & cmmtor_
“and A vesma m:l (pra by Twinn (1949):- Many of ‘thesg ditches i
still not proper’y —aindined and provide ldeal larval heh:}ans for

g and 4. mntzztmn

mosquitoes suci i

Melntoss * 97 - recorded 11 species of tabanids rom New'

Brunswick, and’ ..0-..1 that 0. excitans, C. carbomariug’ and #..lostoph-
2% : 3 % :

thaimg were the =ws' o) adant. Chrysops carborarius, and.to a %

»




o fresl\wat%r mrshas,' l:huu@ have been cnnsidered hu:lden:nl].y L

Dehwa.[e (Darsle nnd Springer, 1957). Mn ql“.tu pruhlems asnnniated witl\

Horidﬂ (Pufv.ust, 1958),'New Jemey (umpmrr and Ferrlgno, 1956), ﬂl\d

Utah (Reeﬁ,‘lﬂwL Therefore, ccmparginns w-ith other areas in- teins

'af ‘seasofial ‘scedssion and abuidanc: nfysh msqultaes and the numbers‘ N

©

+ producgd yEk quare mecer. cannot he nade. ; L

osquitoes of. a1l five apecies !

s mam:ed earlier, the adule.

vt:_gll ted 4n ::mer’ence cages, eme‘rged a .‘ull week earlier 1|| 1975 thﬂn 1n

atgher yd:er tempera:ufe experienced 1n mvst marshes. during !.975 (Fig. 10, -

D | pp. 63= 64) R : ‘. . . &
’ ; * 2 The ‘reasons £or"the upparent decrease “tn ‘nusbe s of mnsquitoas
: 4 : ccllected in energince ciges from 1971. to 1975 are unkacim (Tahle 12,

.. D..v:re.t: 5 of thiy mngn'imde are nut appa!‘enn\frum dertal et

sueeps (Tahle 9, 5. 5. ile :he higher tetperatires and ' Lack, of
R -

appreglable, praci.ph:ati.on ndy have-had samz effect, permanent mruhea :

& . ' and thelr fauna-woild not be atfeited in the sane Hny as small tempnrary

ent pools.’ The:abung and changes in abundmm of

o dnd/ur

y : .
mu:quitug are thuughr to .be due p’rimaril( to wa:ar level management

& T, gmcedur_e The mudmm is.an effective method of maintalnmg the

prodictivity, of a paterfoul marsh, and can mpzovo cov;!!, food, “and - -

a 1950) .. In the Tan:ramar Harshes, drainnge ;

>\Eﬁxt-£li'zy of7a mirsh "Kod

of ‘amarsh. Ls usy-ily compleied by mid summer apwe,-mu;sh 14 dauaily 5,




5 yéar. The reduction h mpus of mosqqitnes 1 emergence cages may ulxan

| be rela:ed :o -the larval diAtx’lbntion ﬂnd abundunce of M. pex‘tur’bamﬂ in’ .,

- a given mrsh. e 15" unluwwn why speclmms uf M perturizmra have been’

collected in.of

one area, and uuhm 10 m of . each ather.

Yepa The ‘reasons for the appatent pau‘city of maquuaes tn Impnund—
ment 11 (Tables 13, p.:66; 14; p. 70) are Gk alghough’ u o though
In 1874 and -

that the abundance of Odonata may be. or some importance,

1975, Impnundment IT had an Javetage of 104, 8 Ddonataper- cage, this 18

4 .
; , more than' five times the' average iabier’ found. fn praundmenrw whdch

was the mext hig\hes: producer of odonates; _ It u yoaslble :im odonate

nymphs,‘ as well as some ¢camivorous beetleb nnd fretr larvae, may have

« been pradaturs of mosquitn larvau in the nursh ‘In addition to ady:’

predn:ian here, 1t may have’ also occurred 1n the emrgence cages, slnce P8y ol

it has been shoum “that sdonates will feed on mosquitoes dn suall cages.

[mpoundmen: 11T was- drnined in the sumer. of. 1974 and reflom‘led

in the sprlng of 1975 Obviously, the water drnwdnwn 1is not detriuental

to A ezeruciane (rable 13, p. 66). 'In the ;:nursa'of dratnage and
ey’
subsequent flooding; cnh narsh nay ‘have. appemd a litele more favarnble s

kS to ﬂviposuing females “of this apecies‘

Tha Missaq)asr M.\rsh uas drained by the ‘Nova Scotia Deparment
nf‘LGds ar@ Forests ln the [all-wlnﬂﬂr nf 1973 and’ reflooded ‘mhe-
Spring of 1974, T grier 1973, prior to water dram!own, ‘thére, were -
- ms. per square, meter, hile tn April1974,..

e 57.1 larvae of ;»‘

5 ‘therevere 0.6-larvae per squire Teter (R.Hall, -

i following the re . é,
)
s wothod used by Hall to sample larvae of

T 1974-pets; domm

—~




U, perturbais Vas that of Hagiamm (1952). It woild'appear’that a water

drawdown, during the winter effectively redices the M, perturbans G
_ population and, while it prébahly-daéa, the actual values obtained by .- ;

_— Hall must be seriously challenged. In Névemher,“prior to marsh. drainage,

the water was undoubtedly very. cold and cansequen:ly r.he larvae of ~ - " -

., perturbans were probably mucm cclder thin tl\ey would be {n hprtl.

.This would probahlyk:uqe- the iartae -t3 de_tnch from the plants.much more

slowly than they would in warmer ‘vater during .\p‘ru‘. Hhiln emergence ,'© 1

; o cages were not used - in '1973; data Ermn anbidl ‘el sinags woitd mgheny R

N\
:hx: me d:audnwn is effective in :untrplling 3 perturbans. fexdal net

: ‘Sweeps contdined an ‘average, of ‘14. 3; musquizoes per sweep in 1973 bugn L

E "only 5.9 in 1974,

-

Exsminatinn of Table 16 (p. 72) 1ndicate! :hat the

produmve marsh appeal’s :o ha the 3.5 year Dld :ategury. -rms disague\s i

with nbservar_ians by Whitm.m (1974 }976) who reparted thuz culieidae

mueased rapldly upon £looding and reached maximum aburullnce in i-mpnund-

mencs less ‘thet oné year of age. - Whitman’ (1974) recorded the | Cuucidng e SRS
oh:a,med as L‘haabarus, Culez, and Mega.x'hwua, but did not indicats, ,spgctea "
i ] B .

4 or numhers of Each genus obtatned, !c 18 »h\terent!ng that he resultr

af the author's sl:ldy ‘hdve shoun t}\at only A e:cmc‘lms snd ca maramms
Lo were cb:ahed in mpnundmen:s of uq, than’ one year of age (Tnble 16, p‘ 71)

Whl:man (1974) did l\u[ collec:‘eithepo( chese genela. The reauon w?\y

: Nhitm;\n (1974) did not ohtaln M. penurbana 1is pmbahly rela:ed m ‘his

sampLing prccedures, wmch anluged aquatic net ;ueeps 'angl ‘ac:ivi:y’b B

. 4 . sEaps; nedther of which would havelcollected larvae and pupae of - i

. ierturbans. Thesé. types of sampling’procedures, parti¢ularly activity

o, traps, vould provide an indication of the nékconic:sommunity but a




numbers and 5pggies of hen;hos. Follouing n\g.

decline bu[ an” 1ncrease is noticenble in the natural marshes The -
n.a;cns fqr thls are’ not . undérstnod althaugh lhe dnta -far ‘marahea of"

5.0 to 5.0 years "of age may’ Maccurace since !myoundment u “which

vas 5.0 years 61d in Hwnd 6.8 years olrl'i.n 1975. also cnnuined
cunslderubly ﬂgher numbers of. Odonata, A!.so, e 8,0 and 9..0 year uld
narsh is “the Missaquash. :md theSe values nay *he Loy i to Watér Level :

nandgenen,

"In comparlnx the ovu‘all results of‘n\e emergence cage

mnsqunuas, the. ef(ect of: éer.la;d mnnagent is Apparent. Init(al

Ty
mpounding and water dfawdéwn opetations. are beneficial, ‘to'd. efohicians

‘The uatar drawdown apparently decteaaes or aliminsted rl psrt:b'bma for

‘a yeattor two, It:ts s,tgnuuant tha:Null@m, A Bzemcuzm, W

€1 temritand ineredsed fn numbers and percencnga ‘Etom-’wﬂ to.1975 even

tough the .:or.al masqu;wes collected decreased by eb aﬂ

S o Wiitman (1974) that mrsh‘ indmer less “than

four years of ise are’ the most denimhie for walerfowl produ::{m\. He.
- also- 1nd1cs[ed thaz ‘at the age o2 seven years a dense Emergen: vegetation
b

producing little vegetable food sor vaterfovl has evqlved ‘water and- soil

quallty have»da Linet, and invet:ehrntes are compaaed of. species that

e
. are less dbundanr_ and not as availnble to unterfoul as foud. Wnitman

(1974 1976) also reported Ll\at waterfwl pmductlf\ hegins to stabilize .-

or decling when the inpdundnent: is seven or eight years of age aid .

recommended vaterlevel draiidown For impauuaments ‘betueen the ages of -
five and seven years to improve ;ood and cover for waterfoul. -

: Examinaticr 2f Table 16 (p.” 72) will. reveal that water drawdown .




e ea Sape o1 ibontony

e o i

of mzrshes betuaen efve and se\Jen years of age wil] ensure r:om:lnual'

mnsquuu productlon Ln fdet, wate: draudwn would most ukely occur

\
followlng the, peak of msquito‘produbtlm\, Hthh nppéren[ly oécurs in
harshaes 3,5 yéars of age. e e d ..
Pl While ligtle infnmﬂtlvn 18 availuh}.e on the immatures of
|

H. pe turb, the Jsites of s of ‘this lpeclen in the’

Tan:ramr Natshés; agree with tl\ose published: n-gmnn (952, 1959 .
found éggs of H.-perturbans’ clnsely associated dith Carez sp. n New - ‘
Jersey and also under overhan‘ging nats of cltlnil debris. He'alsd
indicated that larvae of o perturbam? ‘apparently, have ume plast

preferellce and cbllected larvua from five geherﬂ nnd saven species of

plants. MéeNeel- (1932) !econ‘ied.larvae of M psrtu!'bam? frog seven genan

(1968) indicated that larvae of M. pertuybals were collected £rom 18

species of plants in n&um‘,‘ Dor.er ot "al. (1950) reported that arrouhead

vas" the principal - plant used by larvee M. perturbans in

Virginia. T N ‘1
3 R

ex s Sex Ratios. Obsetvations of mosqiitoes collected in emergence
cages 1n the Tamtramar Marsh;s indicated: that the greatest emergence of.
m.les occurred at least several days before that of ‘females. . This has
Al busn ubsorved in the Yukon ‘Territory (curtts, 1953) and 1n Ellesmere
Tsiand, MeWT (Gorhec and Danks, 1973). . Obseryatiéns of the presént

study in ‘the_ Tant ranar "also agree with those of Curtis €1953)

and Danks aml Corbet a 73) |whd £ound a’ predomtyanice’ of fomalas'in
e. usual sex ratfo is apparently unity,
at Least in’the laboratoyy (Cilehiist and Heldane; 1947; Lembom, 1913;

Qupubuddin, . 1953) ; -aWhough (somé_workers; including Christophers (1947)

and nine-species of plants if marshes of the United States: méungmyé;\




|

Sther may occur.

. Rxccmunnmﬂs FOR 'MOSQUITO, CONTROL

_other.

S v
1% prepunderal\ce of inles in ubozmm rearing of

théte was s,
mosqui toes. Ynung £1922) repoﬁled‘ that a gmuter percentage of malas
appears.to be'a cunszant featuu under labornmry conditions, bu:
Qu:uhugdin (1953) concluded that ‘sexes emerge:1:1 nuhqugh a small

nunbe'r of ‘aberrant, cases with a significant majority-of one sex. of the

The ]mpoundlng of f\‘elh wa(el -8 th! Tln[amarre Ilulonal Wild-

life' Area and thz Hissaquash Mareh " effectively ellmlnated wost, species o

« mosduttoes previuusly producedida thass uea{ e indicated e rlier,

‘much nf the now managed marshes was formerly agricultural areas with

nuner ous poals produeing prigaril

“Aedes msqultoes By dyking and

uood:.ng this land,  the pools vere clininated and sq were ‘the Py

“be reduced by 1mpc\lndlng Eresh vater ia Delnmre. thts, u preciently

v fd hnppened i the: Tancranar Mashes. Flurs:;hutz (1959) and
I‘indall (1961) “also SLeaEST Ches LY BESpE BansEaNeRt of WA tEE Tevels,
the mnsqulta production wouli’be Keldat a nihtmum or elimlmtad\ez\tlrely
’ However;” the. idevaloment o watetfovl marshes: hssat times

resulted in, the pruduction of mosquitoes: <This has been ubserved m :

mlxtornla (l‘raser. 1961 Kozlik, 1969 Magy, 1968) and»Utah (An\:lexsen A

" and ‘Re@s, 1963; Rees ut al.," 1966 sm:h,- 1961); . Of course, ithis is

fue-not only for watertoul marshes, but also res'ervuus' in South:

Carulinn (Azchley ct aL‘, 19{5) al\d South Dakota (Edman, 1964), and

{Mvaters and water

s in Utah (Rees, 1961,
1964, “1968, '1969), Virginia (gladney and Tusier, 1968), and Tennessee

[

schucz (1959) and Tindall (1961) reported that Aedee prodyction.could .




191
(barcrell ot at!, 1972).. Bennett (1962) also indi:ated a correlation of:
mosqu‘ito productlon ugm :he management of artificial bodies of watet, .
without referring to spe:ific 1oca ' ties. P %

&

Iy, marsh m the Tancrama Harshen ‘1 for

vaterfowl production onxy, Houzver, if Blting fltes, pareicularly
mbsquitoes; tontinie tobe pests i this area, ‘then'marsh management will
have to include msduicq.mn:ru'l} _In many areds, -such as New Jersey

(Ferfigno ‘and Jobbins, 1968),-the major obgecme\gf pereh amagemai is

to cliningte misquito’ pmduc(iun from a given acreage. of, mnh for as
Long a-period of tine as possible wiehoyt arfmmg or, better yet)

improving these nuxshes for

In the Tantxamar N exe are tyo prodjems which must'bei

considered it mosquito contro) e a:r_ mpted. iirst im:ludes AN
A, ezcrucms, an. walken, ca. noraitamd and 0. beiv tans. Larvag of
" these mosquicoes are’ Eound primarily along . the ahox‘eline of the marshes,

but may also’ be’ found "1n ‘{solated popls forsed; by ﬂmmg sats of

vegeta::\.nn throughaut the marshes. ’I‘he second prablem is M. paz-tux'ba-aa.

" Larvae and .pupae of this, mosquuo at:a.:h to :he roots and stemi of

iaqustic plam:s. Thesa pmblems can_be® reduced by (1) uhoreline modificatlon, 1

id (i) mainténance of ‘constant vater levelu. R

edes ezammmm, . Ualken; Ca. néraitans and C. territats -

Lauld be (Eeduced in numhtrs 1n Lhese mrshes if the shoreline areas were

" modified. The shallow shorelines, particularly in Inpoundments L1 and

\\provide larval habitats. fo\:se nosquitoes. 1 these shorelnes
~ vére mudiued.‘euher by fillingdes deepéning, conddtions favnmg lnrval
development of these xmsqul:nes would be elimjtated Ac the siné L’i‘me

predatora such as advman:s, heatles, and smzﬂl ﬂsh chld_jwe ableg.n :




areas of the Unil:ed Sta:es (Pes: uqn:rnl, 1961.) 1nc1ud1ng Utah (Anders n

% 1ndicsted that mosquuo abundam:a and dia:::.bunon segad m be uotrelAted
*with ‘changing water 1eve1s ‘on -salt marsh 1mpoundmmts in New Jeruy, and

. reported’ that: this nay -als0 be * felated. to, the; abillty of predutora of

‘. which occurs {n- the Tan:mv\ar Hnshes (Table 3, b ‘26);. caused s1gpificantly’

:m&qnito ‘Tagvae ‘and

oceupy. this aréa, “This’ type.of smeune mdifization has been effecti‘le

rm ellmlndting mosquico larval productinn in’ nnrgins ‘of nurslleu ‘tn mny

and Rees; 1953 ‘Aenild “and-Rees

1968 1969) Virginla (Dnz

1171)

Shareune mdiﬁcatian is not =naugh to discoutage m;;tl g & A8

productibn hy 1tself. It must be nccmpahied by muintennnce -of consr.nnt

water levels. 'rms would yuvem—, Elaadlng ‘of margins nf the marshes

vhere mosquitqes can davelop Sufficiently high vater Levels also °

iscourage mosquito uviposil:ion. | The nsain:erimm of }:muéu‘nn vater:

Levels has eumlnated or ﬁignificantly reduced malquitoeﬂ 1n mrskes 1||

areas nf ehi UnLeed Scaces' {Spripger, 1964), ing Missachusetts - .t

(Bndull,

", and Rees, 19685 m:. 1991), Florida

(pmnxc, 1968), nd Delawure (Daraie ‘and Springe, 1957)3" Febnz (1961)

mosquite’ Tarae 'to reach thétr’ prey., Angerillt and Beime Qs

lndicdted that several species of a.quul:in plan[u, _such as benm minor

'thh mnrtallty of msquuo arvae 4. Bri'ti‘sh Columbia. They reported

tha\f L. ik ey affeet sosqui to. urvae n Euo w&ys. 2 physical eff‘ct

g

by way-of a co tinubus surface mat tha: can ptevent nvipusi ion and/n

larval brea:hlng; d. thie chemical effecr_ of "a*juvenile hormnne-—lj.ke

compound-. It would ,\Dpear [ha: further !esearnh on the 1nteractinns nf v

umc plants is warchy of mvesmauon and’ that ’




_e!t‘ 1e uppe_ard that,a vater d wdnwn duun; the

£9 ehe Various.nue: *H 1al:foods and/nr v

¥
i
3

wazer.fnul 'rhu wor 1d ‘indlide: mvenetrams -ud certain specles of -phnt-.

- Matah, during e fagl of: 197 dld not: nppsnt o' b dqtrimuﬁhl t0/ vater=

ihe dead for _dosparation béivesn paruom\el of uosquiw lhatam £ ngencu

and»ua[erfcwl mnagers The pr:sent study. has'alsg 1nd1c- ced r.hnt nurshen

neuly izrented or drained: do not prnduce M pa»turbane (n any numhers ior

gatledsc a cauple of yen!s/ iy nugges:s that a: dxawdown,vuuld noy be

" nécessary mord often than - -once evzry o or thtee yen.a. Since’ Whitman

il (1974) indicgted chistnital less _:h}h four: years. of age

3 = o
aré :ha most desirable fot. i - this. prop

sure desirable. maxshz‘s at n}i 1o




oding to constant water levels should-be cumpleted in the spring

priur to che mbsquitn season.’ . w ®

Ragmam\ (1953) indicated that - the b:s: method of contrnl nf ! ..

3 __pcssxne ‘and tndlcated that pelleted ggst‘: gave
promising in the larval population. Dorer et dli (1950) . o
récominded akéyl 3 xn»ir_ugmila whereby water ontrol would allow the

Tasval areas of ane‘rm}tb'ans to bg,mgd for two months during the.:

nén- grcwing season, chereby reducing ‘the mosquito’ pnpulacim. A summer -

I‘turbﬂm? il\ New Jersey

and Springsr, 1957)

Kozlik (1969) 1mdica[éd’ that ‘many pldnts that re godd mmduceé\
*of wildhfe fgod i Californiaalag ,p‘mduc_e fou mosquitoes Host of th'ése Co
are. of the. emergenk type with'naked stems: and- tnclbde spikemsh 5%

bulrushe&. and som= of [he pond weeds. .On; the c:her hand there uxe many.

nlan:y/which ericourage e ptﬂd\lction and produce little or o food

'fn: wildlife I’hese plants i\'\cludemat:ails water hyaclnths, war.er

» F

primrose‘.and the “milfoiles Bu:h mnsqut:o abatement personnel and

wildlite' managers conisider these plnnts as peus. L e . 5

In N;w Jersey, studles have dev:lepdd water lavel mnnagmenc

Eenhniques dlsigned to elimlnate ‘m squito produc:ion and at che same -

tine, provide an abuminm,e of waterfuwl food plan:s (Chapman and Ferrigng, "
. . W

Taese. o o

§
In vzah, water mawgemenc has mprnved the: mrshea as watetfowl

hablcats ‘arid greatly redm:ed tHe" number- oF mosquitees pxeviously-,pmduced '

Bzes, 1965)

§ ‘Dn  engs’ narshes (cé11e6¢" and ees; 1972; N.ml 196/

-Andersen .-md Rees (1963) repo::ed that mqny nf the prublems assuciawd’/




I 3

with P\Psquico prob ems on. lnarshland: in “tah could have been prevenzed
: 1. ) <y

if, nosquito abatenent measures had been included 1n-the develmenc

% . 2
plans, L‘cakmgham (1971) indicated that mosqlil\:o concrol wul alvays 7
o be an 1mportanhpar: of marsh management 1n v Jersey. Studies “have 5
shown thzt" as long-as there is caoper.txnn snd cuurdznauon between;he &

agencies jnvnlveql quality maish minagenent can prcvlde excellent mosquito

éon:rol dak ey b Some instances increase marsh productivity. Nagel o
(1968) emphaslzed the mpot:m\cz of coardination betveen mosquito abates
ment and vaLerfuwl ‘management persunnzl, and Bennett et al (1973)

Py repnn:ed that managgmenr. of habite: for. wacerfowl 1 1so management for
blclng Fites: I¢ 1s as inlppraprlate for an. lnd.(vldua» with no wx;)ufe.
background to enter 1ntn che complex prnblem of ua(eriwl mnugement

and Bosquito ‘control as it would be’ fof a persm with ng kxmuledge of

msquito problemi to'attempt the same prnject. 'Lm-' (1968) 1nruc.ted thst

_three things must be léaimed with respect to' marsh management and mosquito

coitrol. Wnile Low (1968) Teferred to-the marshlands of Utsh, his
statements could. apsly o 411 marshes including those 1n. e’ Nova Séotia-_

. «Néew Bruns; (1) habitat mani.pular.ian must he equany

habu:at, (11) increasing al’.[ention my {e given to pratzctiol\ oE :hK
ofu increasing n%

pressures, such as) any i11-planned mnsqui;a suppxesshm programs tntended

marshes and their fauna and’ E].nra in the

<. to'relieve the disomfort -and diseass_ danger to ,@nple 1iving near

% wsetlands, and- (111). the economic valubs of marshlands; althpugh partially




. turbans were univéltine.'

: mosquuoes vere taken feeding on‘ban, 1

SUMMARY *

“One hundred and gight apecies of biting E].Leu are now recorded
trom Maritise Canada. ' These include 32 species of- Culicidae, 20 species
of Simul{idde, and 56 species d{stanida& Plity—:nine species of these

1t ng flies were collected h‘l the. Tantramar Marshes, li:ual:ad.in the

‘Nova Scotla*&lew Brunswick border !egiun. 3

i Nineteen species of mouquitnes were collected in the Tantramar

'Marshes. ‘Larvae and pupae of A. absemztua, A, cmadensu, 4. cmemus,

4l commnis, 4. ezcrucume, 4. f‘Ltchu.? and, 4. pinator were found in -

3 temporary péols of snowmelt arigin These e thought to be intvoltine,

and probahly overwinte: in the egg stag _' Specles found 1 temporary
flnodwar_er pools included 4. cantator, 4. ua.mns, and 0. restudns. Thege .«
are thbught to-overwintes in Che esg snge and, with the ex:eption of
‘univcuine-a ;esm?zyn_s, the 'c: rs are multivoltlne.’ Aedes can{:atar was

also‘ found 1n semipermancnt pools. Fernanent. pools and marshes provided
suitable habitat for labvae and pupaé “of A" exerucians, An. ‘walkeri,
ca._r.wz-sums, . territans, -and M. perturbzme. ‘Anopheles’ valkeri and ., -

Ca. morsitans’ were apparently biveltine, while C.territans and M. per-
4 I 4 S, s

.Aedes cantator and 4. sollicitans were: found

, in salv marshes. -A¢des sollicitans was apparently restricted .to this type (
A 1 . 3 P

of habitat in the ‘{cva Scotia-New Brunswick border. region, and it is
probahly multivoltine. - The pitcher plant Sarracenia purpuvea was found -

to be !he unly hahitat used hy W Emithit

Although only 10 species of

s thoughit that most of the 19, -

specics nncnunte—cd will feed on man wi ,g{&gpm{ns of, Ca. morsitans

which is apparently primarily omit)ﬁphliu, < femtam! which vrobably

preferd amphibians..anc W.- amithil which ;iobably does not .feed on blood."




ﬂudes:mnt‘?tar,- A. puetor, ami particularly M. ‘perturbans were usually
the only really serious nmqum: pests oi man, . fedes punctor became ' :
annuying in early June and decreased in mlpbers fauousng mid to 1z:e‘ . ¢

tedes - , 5

June, akEhough females. were Laken\ until the end of August.

¢ cantator was a:pest throughout -the summer because it:is multivoltine and -
because larvae and pipae are found in a'wide range of aquatic habitats.

Manséhia perturbans was the most abundant mosquito encountered .during the

s © " study.' Adulfs bécame annoying early in'July andicatches ‘of mosquitces. -
- throughout July and August.usually consisted mostly, or e'numly. of .
this specivs. "The abundance of this mosquito appears to \be zelared $o i

7" the recent ncquislr_lm\ and flouding of . fornerly agrlcnlmral land &

provide habltat for breedxng and migratory’ vaterfoul. While 4 ea;cmvia'ns_. e
i g ©. tervitins, Ca. norsitans, andAn, valkeri vere alsé found In these
waterfnwl marshies, together they comprised less than 24% of adults taken
oy - n energence cages posltiﬂned in these marshes. o LA
L .

Larvae and pupae of M perturbans sttsch to.the roots and stems *

v of aquﬂt{c Blants uhich include Acorus aalamu.s Bamazs za.smaazpa, c. “Limosa; *

€ rostrata, Sparganiun euryoarpun, Typha glauca, and 1. meo;m in. the =
Tantramar Marshes. Slnce these plants do not become tmediately estab-."

. [y
Lished in newly created marshes, M. perturbans has not heen taken from

marshes younger thsnl2.§ years af‘age._ #nopheles walkeri and C. territans
have not been faken From marshes less’than 2.5 years of age, while:

. A. exerugions and Uz moreitans were, collected from marshes which weres.
0.5 yeafs of age. dedes exerucians and Ca reiis have not been ‘taken
bk b G i = :

__trom natural marhes. Based on observatioss ‘d:ring 1974 and 1975, the
sa-siligsmatabas pipiuced 25 iiea e iiany iousalEoba SavAHE FHCIEAL,

marsh, 3




onenérgence cage co}leczions vere ninina.

vm_iecermi‘héd,;but_‘ tmpatutes of H. epistates are found 2

N . E T “~ " EO U5
Damsel illes and dragon flies were shown to prey on mosquitoes

in stiall ‘cages and] ‘therefore, escinates of mosquito prauucuvuy based -

Observztions of sex fitios of mosquitoes obtained in emergence

cages generally.demonstrated a predominance of females.

Mne specigs of blackflies were found in streams of the Nova

usually bothersome in the Tantramar Marshes. With the exceptions ™~ .~ B

S. .ureun, . decorun; and S, latipes, all species’of simuliids were *' .

taken feeding on man. Simulium decorum.was netted about man, but S."aureum -

an_é 5. latipes weré. never observéd in the vicinity of man, ‘and are thoight

to be ;xalnly omithcphllic i ¥ s iy
aduies of 31 spectés of tabanida vere collected. o, the Yova

SEo:i;-New Brinswiée, border reglon; Larval and yup§ habitats’vere not,

¢ least in freshwater

* marshel. . Feeding habits of 20 species of tabanids were determineds. 15-of .

these vere taken feeding on.man, and nine on cattle. . Chryzops mitia vas’

the most abundam deexr f;y in the Tam:ramar Marshes and accounted for

.« 14.6% of the tabanul populstiun, 40.1% - uf the deer flies collected, and

©52.6% of the desr Elies Foeding on m\n.v llybmtm epistates was e inost

abundant talxmhl of the A\lova Scotia-New Brunswlzk border region and

scchunted for 20,9°, of the tabsnid populat on and 32.9% of Hybomi tra:

population. ybo‘m ra )‘xﬁnmlw wae che most Ahundun: hovae fly feeding

on man, and comprised 74.9% of: this group. Chriyoope Frigidus accounted

Scotfa-New Brunswick border reglon. A1 speckdddere fquid in permanent the
brpaus and; with the exceptions of C. mutgta-and’S. decorwn, all wese %
algo found in’ cemporary ‘streaps. Estimation, of pbpulation density was \\:
Gada st a's';anda_rd arcificial substrate, AJll simyliids vere et “ "\




C T sbundance of . perturbans,

for 42.9% of the deer files'feeding on came, while #. typbys»Fe'riv)"Av
accounted For 501 of the horse’ flies feeding on' cattle: * ybomitra illata

was “the most xhundan[ tl\ranirl (41 11) taken in -tabanid tnps. Ganerally,

spedies of chmaops were more annaylng to man while specm ot Hybamtm
were more of a pest - to cattle.’ Species of Tabanus were uncommon.-

"Ine seasondl suceesston of mosquitoes, blackflies, deer flisu,
and horse' £iies of the Tantranar Marshes very closely follows the.
seasonal succession of the same species in other: reglons of -eastern North
Variatlons in succession frmn reg!un ~:é region, -or”'from ysar’.
e

‘America.
Loyear 1n the same regton are probnbly due to climiic candusons.
abundarice :0 € spenles i different areas and from year to year ‘in glven.
areal’ts related not only to avanmucy and amount.of mitablé larval

habieat, but also ‘to’the amount ‘of precipitations * Aspects of the biology

0F the 59 spectes. encountered'in the Tantramar Marshes agree with similat

ob,servmnns nide-by other workers ¥ these specles in other teglons of

aa;zam Not th Anericn o E ) .

the most abundant’ mosquito of
 the ‘Nowa Scottaeu Brunsuick hotder l:egion, 18, apparently related to the
“amount.of sultable habitat contained within the marshes which are

! curcantly managed For varentévl. - hnd;’ Since 1t:has been recnmmended by
wildlife persomnel that these marshes, particularly’ “{tie nan-uade matshes,

- 5e drathed BiEd FLvE s sevar'yedts tor dectease the rata of comminity
succcssl;:n,. a method df ‘control of M. perturbans ;ms been suggested. k

This wopld involv;a_yffé:’l vel - dravdowm durlng the summer about every

three to four'years .Regul;s of nhis,‘s:udy have shown sthat stqu!.toee

.were most abundant 'in naxihes of 3.5 years of age.

pérsonnel have indicated  that- Impoundments less. than. fouryears of ‘age

And, since wildlife~
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“are the most desirable m— water fowl production, fvou: appear that .

Vater Leyel draudown ol maFshes ehiree to faur years of age wpuld not ‘be

" lv suggested that such a dravdown would probably eliminate or at least

“serfously decrinental o the waterfoul, other fauna, of the Flora,. Tt

cffectively control M. penturbans for two of three.years, and,’ if

pracedced regulirly; H. perturhans vould probably be controlled:

lndefinituly. _Shoreline lnodiiicution of :he marshes, elther by deepening

or filll.m, with soil,” in conjunction with mah\[enance nf cu\\ntlnt Hat&r

_Lvels,_would alw decrease pruductlon of A, mmm.aus, Ca. mDruLtans, .

Lm-r:’tans *and An. mlkdrz, although khese are of minor {mportance in

rzla[ion to M. pu-turbanu Eastern equxne enéephalitts has been r:oorded‘
from Quebt.c and since M. pemurbane is napsble of trasmitcing this
digease, serious consideution of zuntrnlling this moaguito should be

madé now.' The' sicesss of wa:erfwl panagement prograns “couldbé ‘negated
by tncreased prevalence of pamsitEB vertored by bmng f£lies assnclated )

with manag,ed weuzmds 8w,
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| APBENDIY'A . =4 g

p s e P i\eys toradilt female Culicidae of maritine’ Caxuda

(Adap[ed in part; fmm Carpenter’ and LiCassé (1955)7
<. and Steward-and Mcadé (1961))
o uycozhecenem R G

1. Abdomen without scalee, palpi nearly as lnng as:x .t .
proboscis. . . W T B G . ... - anopheles

‘Abdonen densay scaled; “palpi shuzi’_

o

% Pus tnotum with a tuft of setae,._wing squamae without " N s
fringe of hatrs’ . od B o Wyéo
. L ¢ ) (W0 omi this)
* Postnotum \eifhout @ taft o setad; wing .squamae with o o
i (g
.a mnge of hairs ... . 3 RS el # . T3
B = ek g i ' .
2 Spirgcular br'iscles 6res_en: o v e e g @ e Culiseta.
Spiracular’ bristles abgent ‘.7l % T Say ol ; 4

o, Postsplracular peLatles present—, tfp of ahrlrmen
polnted . . . .

Postspiracular bristles absegt; tip of abdaman

blunt . YN T

5. wlng scales bréad, brown and white mlxed‘ prabnscls & LB
wi'th median wide whi.l:e 2‘1\'\3, hind .tarsi with brond
white bands ot . ]

Wing. CsareE narrow, dark", probosets . withou[ median b
widé white mg, hind tarsi without broad white
bands .. .

l(ey to the Spacles oﬁ Arwphglee

5 Wings With patches o hue scales o .

7 ings en:irelyh« s:alsd

Tip of w;ng m;h 2 sllver or coppez-culnred fringe. . _eavlel,

np of wing withcut a‘pale fringe feve el




Key.ts the Species -of Culiseta

1. Hind tavsi with pale rings on some seguents, , ¢ -
Hind t;rs‘i CHIT BT 3 5 S b P e ot § esgd brrpdtiénq
2. Wing wx{h dense pa:;ns of dark bcales - s 4 " incidens
Wing-unifomly. scaled; withoutdense paches; of . J
fark scales . . & Vo ii. W ‘moréitans

B 7 Key to the Specus of Aedss

Basal ﬂngs of tarsal-segments n‘arrou ‘at most one*

Wing entirely dark-scaled. .. +=. .. . u I . canadendis

2

P

b

1 Taésal segments, ‘at least on hind legs; with
WBRER BRgR o (o S gy e o o e e v g s -
Tarsal segments without white ringa L ) 9
2: Tarsal seghents s vith white rings basailly ullly @ 3 ey # R
“Tarsal & ts with white rings hasally and = :
apicallyf..‘.. \
3. Proboscis with white ring near middxe., R T
" Probpscis withiout white Fing nedr middle. A
Basal rings of tarsal segments ‘broad, at least
‘one-third as’long as_ sefwes on hind carsi.. . . .

6.

fif:h as long'as segments on hind tarsi . L. - 7
5 : )
LU, emerucians.
Tarsal ‘clavs with the main tooth bént)beyond the
base of’the literal tooth, main tooth|and lateral ]
“tooth not parallel’s . . W . 2 h oA e . e
6. Luue;;_mesa?uin:abbrisues usually two)or less. . .° . fitehii
Lower. mésepimeral bristles usually three“or more . stimulans .
7. Lower, mesepimeral bristles absent;- seventh
ahduminal tergite moscly dark-scaled’. . .© . . verans
“Lowet mesepimeral brist)es present; seventh n - ®
. abdominal tergite mostly pale-scaled . . '. . . . - . coitator
- 8. Wing with dark and white sc!l:_ls intermixed . ... .. .., dorsalis -




i
=)

I6.

. Scutum

) xa_.Lwex meseplmeral bristles yrgsent 3

with cotrasting lines or stilpes .. .. . . . 10

* ‘Scutum without contrns(lng Lines or stripes . . e o e © 18

Sou i i th a bioad median lunglludinal stripe,
widening considerably posteriorly . : .

' Scutum with or vithout a medianlongitudinal stiipe, . "

but 1f present ot very broad and mot widening z

Scutum yith o pair of broad submedisn white or yallow

stripes, sepnraned by a.brown atere of about the’

"pusterinrly. L. : § e g 11

. same ‘width . G B S trivitta
“Seutun without two broad s\ibmedian whitish. attipes T 2
’Louez mesepimeral bristles present ; . i . . . 13
Lover meseplmeral bristles dbsent o, . P 17
Hypo:tlgial scale patch ‘of few to many white scalés .. © T
Hypostigial scale patch g s Topely g Pop e & ‘15
Sternopleuron’ with. scales extending about half way - . - - .
to anterior angle;. 1 to 3, lover mesepimeral bristles: inpucamg .
" ‘Sterncpleuron with scales extending to anterior angle,
3 to 6 lower mesepimelsl bristles .. . ... . . trichuus
mng usually thh a patch of ¢ uhite sdalencat bumd -
of costa’ . ita . . PRI comminis
Wing usually '1ack£ng a pa:ch af -white scales at i
‘. base of costa~., . : Soadhi 5 g 16
Scutum with hraad dark brown stripe, nccasionﬂlly .
*divided by a- narmv/yenow line : .. punctor
Scutun ‘iniformly brown,- or almost so . s . abeerratug
‘Abdomrm tergites ylt_h narrow basal uhx;e bands
‘xtending across: the segments and widening . .
laterally " | S o K sticticus
Abdoninal tergites without white bands extending \ ,
across the segment, but with narrow lateral
triangular white puches e e aUPE P ae s S diantaeus
TR 19




19.

— - giving ‘a hairy appearance to.the thorax; lowek

3.

1 e I v 226
Scutum with many long black or broimish setae,

mesepimeral bristles 3:to 8 . .o ..

<o . .- -impigen

Scutum with normal aetae. unifo!mly gnlden brown,
‘occasionally with faint median-lines; gower
mesEpimeral bris:les 1 to LI

% e intrudens -
Key ‘to_the, Specles of Culex

Abdominal LEzgltes with basal (auteziot) bands or
patches of vhite scales .. - PN §

M:daminal tergites with apical (poatexin'{) bands of

. patches of white scales .’ . % * territays
Abdﬂmlnal tergites each with a rather hruld blséll g
whitish dorsal band., . . . . T Vs

Ahdominal tergi[es wil:h a'narrow basal yzllouish
dorgal hand B PR RN .

‘Scutum’ covered with fine scales, usi 11y with. two '_
pale spots: near the middle . )




1«

2.

- 1t

2,

(Pe tersu( 1970) .

AFPENDXX B

Keys to adult femle Simuliidas of mrlume Canada

(Adnpted in part fram Duvles et al (1962) and Peterson (1970))

Key to the ‘Genera, - . sy

Costa with Eine hair only, not interspersed with

spinules) radial sector forked apically; legs G &

unicolorous; calcipala absent + .= . . . +. s ¢ Progimulium
PS

Costa wuh spinulés interspersed xmang the fine hair;
‘radlal ‘séctor simple,. legs unicoloraus or of
contrasting colors; caleipala usually present: v . v i 2

Lerigth of veln R at léast one-third the remining, -
- distance to apex of wing, with hair dorsally; second - '
basal cell of wing usually distinguishable; légs
unicolorvus; second hind tarsal segment without
pedisulcus or this represanted by a shallov depression p:
only. . e N ,

Length of vein R usually much “less than nne-third the =
femaining distance to wing.apex, with or.without hair .
dorsally; second basal.cell of wing incomplete or
absent; legs usually of contrasting cplprs; second
hind tarsal:segment-with a distinct; hsuauy deép | y ¥
pedisulcus Jh e e e o Simulium

Key to the Spectes of Pm?mlim/‘

Arm oF, genital fork Sth-a rounded  to subquddrate

_terhinal.plate,” bearfng ‘a short; broad, rounded or. N
bluntly pointed, {nner -distal process: . . . . . .. ' 2
Arm of genital form with a triangular or subtriangular,

rerninal plate, bearing a longer, slender, sha'lpl

puin:ed, Ainner dista}, process-. . " Y 3

‘Anteroventral n\argin of anal lobe with a'aistinet

anterior projection; sclerotization pattern along

inner.margin of ovipositor lobe broadly expanding:

laterally into a shoulder ‘at.proximal end of. lobe;

arm of genital form short, conspicuously narrowing. (2l
distally to point.of attachment of’ r_ermirl plate . . fuscun

Lrenales of P, appromunatum aré not deflni:ely’ kaown




i . Anteroventral margin of anal lobe with an indistinct
anterior projection; sclerotization' pattern along . kY
. inner margin of ovipositor lobe.narrow, not - : ¢
A S expanding laterally irto dfishoulder at proximal

. end of lobe; arm of genital fork long, ‘broad, and
‘of uniform wid:h along its length . . . .

midltidentatun

B Sensory vesicle of third palpal seghent, jpening

directly to exterior by means:of a wide mouth, neck

-‘absent or very short; scape and pedicel of antenna
yellowish or’orange brown, contrastingly lighter
than flagellomeres; humeral angles of thorax - 3

.- yellowish brown, cnntrasnng with darker scutum; .
femora and tibiae usually yellow; ovipositor lobe ' - " .
broadly’ rounded alang entire cunidg margin. .. . L o fontanum

.. - " Sensory. vestele of- third.palpal sguent opentng to .

.- - exterior by'a conspicuous, neck vhich .does not, 5§

expand to form a mouth much wider.than neck iteelf; . | e
scape and pedicel of -antema. concolorous of only =i
slightly ugh:er than - Elagellumeres, huméral angles " .,

. . [ of thorax.usually not lighter than scutud femora 4 4

XA (\ and tibiae usually light brown.to beige, ovipositor

. lobe usually somewhat concave along outside mnrgin ) &
. near middle . " . L . i A atum

- ‘ 7 RS xey ‘to the VSpeciés of Cnéphia’ -

4

Clavs simple . *. o . . 0 oi v 0wt o mitata
Clavs each with a small; sub-basal tooth. .. . ... . dacotensis

Key to the Spacies of Simulium'

- ~ 1 Vein R with hair dorsally, . .’ . . . ' o :
o i velnRyithow hairdorsally. . . T

2, Clawhsimple. e o oW . furculatum
s wach withia Large, thumb -like basal projection. . S

3. Basal two thirds’of tibiae (integument and vestiture)
yellow,. contrasting with the dista® black portion
(integument and- vestiture);, posucud:_num with two -
patches of gold hair -. R QP . -aureun 5

Tibiae not as above, integument darker basally and
L : distally, usually connected by a dark strip along -
; the dorsal edge, or tibiae brown, gray or black;
postscutellun usually bare . W




4.

15

_\

T

8.

1o,

Katepisternun with a patch of -hair elong. the dorsal
argin .l .

hatepisternum L T T

Claws with u large thumb—like, busal p:o]ection, fore
. -coxa yellow .

Claws simple or with a small diadl\ct, lub -basal

tooth; fore coxa varfable. . . . 4i L. .o
Clavs with a small, distinct, sub-basal tooth . . . .
- Claws.simple . ... cui. a vl WG and W 8

Anal lobe large, quadrate, rounded antériorly; anterior

tibia with a conspicuous, bright, white patch; claws
small, ourved, sub-basal tooth minute; hair of stem
vein, pleural ‘tuft; and - fine scu:al hair, pale, .. . .

Anal lobe Subtriangslar, narrow dorsally, expanding
venttally, anterior margin concave, posterior
margin nearly 'straight; anterior tibia entirely
black; claws:long, slender, gently curved, with a
* conspicuous sub=-basal .tooth; hair of stem vein,
»plevral tuft and fine hair of “scutum black. . .. "

Pale gray species with conspicuous vittae on dorsum
of ‘scutum; abdomen with a distinct black and ngm
gray pattern; fore coxa dark, ‘. i 3

Brownish or blackish species withaul conspicuo\\s

-vittae on dorsum of scutum; if pale, or with thoracic-
‘-stripes, abdomen never gray and without a distinmct

black hnd light gray pattern; fore.coxa variable . . .

Frons and terminal abdominal tergites pollinose;

anal lobe large, subquadrate, narrow dorsally,

greatly broadening ventrally, anteroventral margin
rounded, with a shcrt, poeteroventral projecticn

under cercus . . . o e P P b i e e

‘Frons-and. terfinal abdomlml tergites shining black

or brownianal lobe not as above . ., moe

Fote, EHbts With, “arwosE; WREER, grayish-whire
streak on anterior surface covering, at most, one-
third the width of the tibla;-small, dark species. - .

', Foreé tibia with a conspicuous, Bright, yellowish- '

white patch on anterior surface covéring,at least
one-half the Width of .the r.ihia; size and color. 5
variable . . v o oo e e o n

croztoni -
Zatipaa

\

ruggleai|

e

parnasgun

vittatun

tubgroswm,

u




11% Subcosta with a row of fine hair on’ventral surface;
- dorsum’ of thorax,-viewed .from. front, grayish with two
3 i _widely separated dark patches-on anterolateral margins;
P i thoracic hair pale yéllow; median area of -anal lobe - i .
g not produced anteriorly, about same horuon:a; Length I P
as cerous ...l 12

" Subcosta without a row of fine hair, or, at most,

- ‘with about four hairs.on ventral ‘surface; dorsum of
thorax; viewed from front, shining black or énly |

* faintly grayish, Lithout two dark patches on
anterolateral margins; thoracic hair darker and-
‘more sparse; median area of aral lobe produced
.anteriorly th about twice hofizontal lengch of
cercus .

12... Inuer nargin of vvlpaaitor lobes, straight and

slightly diverging distally; anterior margin of

s anal lobe not moticeably mote sclerotized than
e . 2 rest,'of lobe

& - “Inter uargin of ovipositor lobes oncave, with an
i oval space between them; anterior margim of anal R o .
© iy 1obe, noticeably more sclerotized.than rest of lobe. .  ." verecunduri 7

]

Rk
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: ' . APPENDIX C
© . Keys to adult female Tabantdae: of marltisie Canada
- (Maptedtn part, fron Pechunm (1972) and Pechynan ot al. %)

Key, to the Gab\era

1. Hind clblae with 2 apical spurs . . b .2
‘Hind [1hiae without apical Spurf. - .« .. . . . . . =8
Flagellun of antenda with 8 dfstinct annuli,. . " . Stonemyic
.rla;euum of antenng with 5 diseidet anmuli . . L% " Chrysops

Basal callus vell developed, nearly as wide as frons .

nasal’uuus ahsznt or ves:iglal. wgowoa e w0 . Atylotis

4. Vertex ith adstinct dennded m:ellar tubercle .. . . - Hybomitrd

Vertex ummu: m:ellar tuhercle s M e ol Tabanus'
Key to the Species of Stonemyia RS N

1. Legs réddish bron; posterior mrginu of " abdgminal
segmenits with grayish hatrs o . . L. L oL
Legs. black; pnsterinr margins of segmenta with
yellow hairs . . v B e

Kéy' to the Specles of chrys'apsl

14 Apex of wing beyond crossband hyaline . . . . . .

Apex of wing' beyond crnssbsnd infuscated so ihat an P s

apical spot is present . o e 9
**Second basal ‘cell hyaline; franmclypeus without

" vedfan pollinose seripe. - Nl e 3
. Second basal cell at: least hall fafuseated;

frontoclypeus with median pollinose stripe . . . . ° 4

LMelntosh (1903)' reported c proglivis from New Brunswick but
Ston¢ et .al. (1965) restrict the distribution of this species to the ¥
Yukon Teryitory, Alberta, south-to Califomia.and Colorado, . Sihce it is .
‘doubtful whether .C. procliygs occurs in maritime Canada, it is not
included in this key to the species of Chrysops. ;




n‘

G

10

Baré integument runs from ocellar area-to occiput
uniaterrypted by pollindse areas; sublateral thoracic
stripes distinet . .. . & . .

. Bare integument of: ocellar area interrupted by

pollinose band; sublateral thoracic stripes
1ndistinct..‘..~......

Abdon\en entirely dark, sbmetimes with an indefinlta

,pattern of grayish pollinose areas .: . - » o

Abdomen with pale areas on xt least first 2 abdominal
segments.. . .. . Ce T e e e e

Fii:h postlriqr ceil uith hyaline area-at base . .

nfm posterior cell infuscatzd at buse « w o md B

Crosehand reaches hind mérgin of wing Father broadly, -

outer margin straight or slightly bowed; hyaline
spot at base.of fifth puscexigt Cell large, dtstinct)
and clear-cut % . o v o SN

“Crovabund tqallyaot broadly vaachlul Hind mersia

of wing, outer margin irregular; hyaline spot at base
of fifth posterior.cell not nleat-cut, sometimes
a.\most indistincn. o R

Pleura with yellow to orange-red ‘:ile, crossband :
bogdly reaches hind margtn’ of Wing:. .. . .. s

Plesia with geayish,or pale yellowish pile;
crossband narrovly or not at all reaching hind
margin cf wing.. . i

\itng plctire pale; pleu!a wlth gray plle 50 medisn”
abdominal triangles . . _. i s

Ving picture dark;-pleyra vith yellpw or orange
pile; median abdominal triangles present .. . .. .

Frontoclypeus black vith a gedian pollinose-stripe. :

Frontoclypeus. shining yellow at least in. center;
without median pollincse stripe . - ., . vy oo
Legs oftein ulth considerable yellow, hind tibiae
never completely black;-apical spdt covers enctre
upper ‘branch.of tnird longirudinal vein.-. ‘.

All femgra and tibiae predominantly.black, hind = .7

tibdae completely so; apical spot rarely covers entite

upper branch of third longitudinal vein - g

carbonariua

‘ater

“eincticornia




4L

17,

- ‘outline; outer sazgin of ‘crossband rather. strafght.

Wing markings rather pale; a_conspicucus spot, which

. First basal cell conpletely infuscated,

. somer_!.mes almost encirely so®,

Apical spot piler than crossband and indefinite in

Apical spot dark as -crossband, Lesening e uisially -

crossing upper branch of third ~longitud1nal Vein, 5 w %
outer margin of crnssband bowed . i .. . o i zinzalus
Grossband and apicsl spot broRen by duu:e areas ? ;
along veins; abdomen striate”. . il st ghevmant'
Dark markings of wing not broken by diluhe‘ areas . .. KT

is often connected to strongly, bowed czo!sbumi, covers ,
bifurcation of third longitudinal vein; apicaléspot 3 g
£ifig second submarginal cell; dull blackish spectes .  fuliginogus

,Not with above.combinati¢n 6f charactérs; if spot

1s ‘present at. bifuccation, apical spot ts narrow .. . R
drely with o . i
fon G vas 0w <13

éubhyaline spot at apex. _

First basal cell nlwuys at lesst half’ hyallne&- T

yel: R i ce vittatus

FAECh posterior cell almost entirely hynline'

“seutellum dark, ‘with or without paler apex and/or

sides.._..v..‘....,_...'. -, 16

Apical spot-nearly fills second submarginal cells: . ..

2 central stripes of abdomen rarely joined on second

segment; frontal callus usually yeuw, sometimes W gu
brown or black. . e e . ..  aberrans,
Apical spot only half £1lls second aubmarginal cell; -
2 central abdéminal stripes usually join on second
segnent;' frontal callus’ usually black, sometimes’

brownish, rarely yeHouloh. . ¢ . . . L otriatue
Apleal spot, narrow, including at most nnly extjcene Ta -
apex of second submarglnal cell .+ . . B EREY
-
Hoieal wpotsbiopd. Tincerings neconds Submarglusl cai. n oy M
over at least oneXthixd of upper. branch of ‘third . §
Tongicudinal vein. N " 19




118 Crossband dilute and: leaving about half of diseal . | .. +,. © .
cell hyaline;.cheeks black; fxnntaclypgus_wl_th
wlarge black spot on each ide B i

.. delicatulus”

- ; crossband'samrate and covering discal cell; ' "
- fruntuclypeu! and cheeks yellow or érange . ..

e " aéstuans _ =

+  .-19. Blackish species with a ndd-dorsal yellow abdominal: #
‘1. s Beripe, sometimes with shartex ‘stripes on each side. .. - wnidittatus

Abdonen with a’diEferent pattem and shoumg more. .
yelluu. oy ! maln . S g

20. Wyaline triangle dis(inctly crosses second longitudtnal ” 7 .
. vein’nearly separating apical spot.-from crossband. ... .

nyline riangle at mDs[ resthea secand longinud!.nal
vein-..,

21: First basal cell dt 1east lulf 1nfua¢ated

5 " First and <ecnnd basal cells are nlmont completnly s s e
£ hyaline -. . e " lateralis

Pleural hairs bright yelluw, basal portion of
s de antenl\al segment abuu: as broad -as long. ..

Pleural hairs gray; bhsal pomoﬂ of third’ am:emml .
e segment vatiabla, slender to hread % o

2, HAEE oF sbilgsien whitish, Af yeuw haits. arﬁsmszn:

. . laterally, morethan half of hind femora black;' e ¢
“ frons mdderately yide; eye in'life e isaly vith 2 g Do 0
a-diagonal band. .. . Loy . S\ « u T ohioensis  +

flaizsof ahdomen yellow; femora variable, z:ompletaly Ry . -
“ 'yellow,to.half black;.frons rather narrow; eye ‘in
' life with or vithour diagonal band’ . i T \

3. Abundant, black hair on palpi’add prescutal »iobe; " 3

N ;] abdomen dark brown, narroirly yellowish on sides : ¥ sy
¥ g - of first two segments;’hair of Venter often white ...

«w " ' on first two segments; genae yellowish at’ least g b B
on upper portims"eye in life often with-band ./ . .° - pameticus A

tnly scattered black halrs on palpi,and pzefcumz

iobe; abdomen fuscous in center, broadly yellowish -on -

:sides; hair of venter mostly yellow; genae usually i S
gray with gray hatrs; eye In’life withoutband . ', . thoracious-




5 1. but
* . sposterior margins of ‘all seguents. with yellowish
or whitish bands : . : :

: suhshinlng o

Chb Soment umually 'wn».h cons)

. with a dark spot; .costal,

.longitudinal velr

- . Key tap the Species of Hybammz ¢

Abdomen H!;Fhoul: median s:ripe or triangles;

Ahdomen with median ma:kings. T

Subcallus denuted and shining. s vmg gy ol
: Subcallus pnumose T E P s

Adomen broadly oragé-rown laterally, the median
black area constridted on third seguent . ...’

‘laterally, if paler -

235
. :
. . e . zomalis 5
- 2 %"
% o ‘
Lo 5

o B

Palpi mremexy slén

subshinifg \ e

7}» le ori

~broun
third longitudimil vem
e11 infuscated; palpi
stout; third antennal segent
5 don Of third flongitudinal vetn. ..

laterally; bifurcation of

Not. uith this conbinatfbn: of, characters;’ & s:ump

vein® often; présent .atfbifurcation of thir,

Ahdomen black with a. median row of din:inc: white "
trianglzs and no sublateral spots .- .. .77

_Abdomen utherwtse marked . , . . a ol e

Abdomen biodily. fratge-brown laterally; medish biack

area constricted on third segment ot Sarteon

. - Abdomen* not as above, if palér laterally me:usq dark @ - kX
- .area of third segment broad and nm: cnnsn;icr.ed H e -

third segment is *

1 cgoss veins

stout, ; no Stump vein -

., liorhing.

* % sodalis”
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Second palpal Segpat racher ‘stut, especially at.

* base; antennie’ mo orange i , . . . 5 " spietites
p ‘Second palpal segasnt $lénde 'a: Teast annuli of. ' ., v
antennae dark . 3 v B 2w g oy 00 ;
.7 = ., 10 Second palpal segmert unusually slénder; :at least '
: .5-times as.long as greatest width; basal portion . -
of ‘third-antennal segmenit about- fnurffif:hs as long
s as'wide ad annulate portion rather shorg, almost ' -
T T o dcrsal exelsion 1. Yo . trépida B £
K og s " Secomd palpal segment mudunely Slender, about e !
T, % I .-+ three times as lorg as:greatest width; basal portion. > - 3
5 T of ‘third antennal’segment not more thari three-fifths
-a¥ long as wide .and annulate portion relatively £
| long, dotsal excision distinct .. . p ™ .
5 w0 T A st catind quadrangalar, rarely joined to medinn
g callus;: basal portion of .third ‘antennal segment - .
. tather deeply excised; palpi yellowish white; about 2
3 times as lofg as greatest width .. . . . . ... affinis .
T 2 pallig
Basal calius rounded above aid often joined to median .
o Uy callus; ‘Hasal portion of third antemnal seguent rather . L
- * % slender and not. deeply excised;.palpi yellaw, 3% to 4 . .
. i ¢ times as long as greatest width . . .o . . . L . aurilimba . 1
- i R
o~ 12.° Second" palpal.segment sleqder, scarcely ghickened R
_ Jtat base . C 13
5 N Second ‘yalpal’ segmant stout, Qspacially"at bases . .- W18
‘ \ | v 3
. .5 13. Femora,l except base of hing €emora, brown; sides of =
: . abidomeri redgish-brown; second palpal segment extremely - X.
Tslender; third antennal seguent. practically without s
& dorsal excision . §an R B e & & minugeula
4 A il *
s 1. 7l-Femra‘usvally biack; if brown, sides 58, abdomep hot 2
‘ ‘ with considerable arange brwn wie e e ey 14

14, - brescutal 1obe black; hair of; pslyi lnng, uneven ;
and semi-erect. . v o

. s ‘vrescu[n lobe pale; haif’ of palpi as ‘above or short 5%
A » and" lying smcc:hly agams: segmgnt T » > R

15, Froms about twice as high as wide; frontal callus. pale i
¢ Fram; femora brow; costalicell clear: . . . . i ' ifasea

Frons more, thaiv ‘tuice as high as wide; frontal callus _
broda to:black; femora usually at least partly black,_ :
rarely fark broun; costal cell fnfuscated. .. a 16




16.

S

1

18,

19,

‘Legs nearly uniformly brownish, rarely femora somewhat

" Abdomen with median mrking ,not Eoming a .
" segment usually shotter than basal portion; costal

 third antennal segnent usually longer than basal

Hair of palpi long and uneven, sami—-exect: base of - v o~
third.antennal: segment narrow; hind femora black
on basal half, remander brow .. . . .. £ . frosti

HatE "Gf palpl short snd '1ying smoothly 'ag‘ams: segment;
base of third antennal segment not very marrow; hind
fenora brownish to comletely black . . . o 3 7

Femora brown or partly black frontal callus htwn;ﬁ B
palpi slightly swollen at. "knee" and tapet!“g 2
scutely to a point « . . = . . typhys Form.A

+ Femora black; Eran[al callus black or ‘dark brown; . ]

palpi slender but not acutely tapered from "kaee".' '. ' typhys Form B N

Bifurcation of third longitudinal vein with a %
«distinct spot; third antennal segment stout. ... .- . " _illota:

Bifurcagh of third longitudihal vefd without a =~ -« .
ddstinct spot; third antennal segment more slender .-

darker; third antemsl segrent Very slender; prescutal,

| lob€ black. . . . . . .4 4 . . ... -morodbphala-

8 o 3
Femora black or grayish; .third antennal segment not -
espectally slender; prescutal llobe rargly black .

23 Key to :he Species of Tabanus

Abdorien with s longltudtnal ‘med{an stripe ihteh
may ot may not be somevhat widened at-posterior
margins of* segments,’ . L .l . oL

uninr_errupled stripe
PreseutaisLobe usustly pales  that shnono fu frqns
widened above; annulate portion of third antennal

cell usually hyaline; eye in lifée with 2 purple baids ' similis . .

Prescutal lobe concolorus with rest of mesonotum; )
frons nearly parallel-sided; annulate portion ‘of

portion; costal cell myuscared eve in life with
single purple band .. . o s w

Costal cell deep yellow; thorax brlgh: yellow - N
pollinosa' palpi yellow -, . o vy e s ‘quinquevittatus % g

‘Costal cell weakly colored; thorax grayish, palpi L
N . . rigrovittatus

L SRR )




Abdomen with median and sublateral- ;po:s ey g g 8

Abdomen without sublatetal Spnts, dlzhaugh may be”

paler. lxterauy foi e s g 7
Bifiircatdon of third ]nngitudinnl vem mh’da:k B 5

spot; grayish species . . eoLe 4T e L retnuandtid |
Bifureation of third lnngitudmal veiﬂvwithcut T e
«dark spot; color varisble . i . . e B 6

Flrsc ‘antennal segment swollen above, sides of |

Fairohildi

subcallus with few hairs lar.erslly s e 0 S, 9,
First antennal segment hot, ;wollen above. sides of -
subcallus without hairs Hised 5w x margmahs

s E s, & W § W nouaeacamgg:-

Foré tibiae unicolorous. < v . . . . . .. .. catengtus
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