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by t. s. Hawboldt 

r-:I':lODUC"!'IO:rT 

This project arose out or studies of the ~uropean s~ruce saw­

fly,· Gilpinia hercyniae (Htg.) in connection with the Canadian Forest 

Insect Survey at the Do~nion Entomological Laboratories, Fredericton, 

N·B· As an introduction to the subject a brief account is here presen­

ted of the outbreak of the European spruce sawny. 

Gilpinia hercyniae was first discovered in ~~erica in the fall 

of 1930 in the Ga.spe Peninsula. How lon.·; it had been active in this coun-

try has not been deterclned, b:1t at that time it had alre~ severely de-

foliated spruce over some 2,500 square miles in the interior of the ~pe 

Peninsula. The spruce sawfiy is :presUMed to have been introduced at least 

several decades a~·~o (6). Like many or.:sanisms introduced ·.vithout their 

native enemies, it increased rapidly in population and by 1939 had spread 

eastward throughout the !.!a.ri time Provinces, westward throu·~ the Pro­

vince of Quebec into eastern Ontario. By this time it was aleo present 

in the New En3land States, as far south as Connecticut and west :l.E 1·ew 

york. In 1941 the first sample or the species was received from Newround-

land(6). 

The peak of the infestation was reaahed about 1938 when an es­

timated 12,000 square miles were heavily infested (9). Tallies in 1942 in 

the Gaspe peninsula. showed about 75~~by volume of the white spruce dead, 

and about 45% of the black ( 8). 

The decline ot the outbreak coincided with the appearance or 

diseased larvae. Although insignificant evidence of disease a~~eared ear­

lier (9), it was not until late 1938 that disea.sed larvae occurred in Sur-



ver samplee from the field. In 1939 disease symptoms appeared amon; the 

larvae ea!'ly in the season and it became veey difficult to rear :!uropean 

apruce sawfiy larvae in the laboratory- By 1942 the disease had spread 

amon3 the population ,of sawfly throughout the 5reater part of its ran~, 

and by the followin,~ year the eawfly population was reduced to insi0!rlf1-

cant numbers • 

Besea selecta (~~)had been observed as a parasite or the 

larCh sawfly, Pristiphora eriChsoni (Rt;). Particular i~terest was aroused 

in it as a parasite occurring on the European spruce sawfly. The latter 

host was frequently found to bear the ecSgs and inte_;u_'"'"lental funnels or 

B· selecta. The object was to study its complete life history and ha~its -
and its effectiveness as a possible control factor of the spruce sawfly. 

However, great difficulty ·\73.5 experienced in rehrin_:; the hoft due to high 

mortality caused by disease. Hence the ori~-;L.::al ai:-.:i.s ~nere not attained 

to the entire satiffaction of the author. 

Bessa selecta ~enerally. is referred to as a parasite or saw-

flies and considerable evidence of its presence is found amon~ them. 

It is now known, however, that so many ~shaps befall it durir.~ develop-

ment from the e~g to the adult that it is not considered by the author 

to have exerted any ,:;reat amount or control on the spruce sawny. Undoub-

tedly it did play a part, along with other cor.trols, and possibly is a 

more important factor in the environmental resistance of such forms as tl.e 

larch sawfly and the mountain a.eh sawfly, Pristi;phora ~niculata (Ht~). 

Only brief notes were fom:d in the literature on ~eesa selecta. 

Early accounts were mostly of occurrence and taxono~. The latter i~ re-

viewed below. Other than occasional notes nothir~ was found regarding 

the biology or this species. 

Nielsen (31) refers to the method used by the last inst?.r maggot 
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in leaving the host. Dobrodeiev (15), in connec~ion ·.7itl:. hi~ ~tudies o~ 

• 
Priophorus pad1 L., referred to tr .. e method by ·.7!:_1ch the host beco~s ,.:;..-

rasitized. Baer {3) makes the :~neralization t:-_at 'if parasitis~ be._~i!:s 

early enough tl:e host is unable to progress to a further staze', ·.i: ich 

rule he applies to Bessa (Ptychorn,yia) selecta. The 1ost len._jtt.:.' account 

of~· selecta encountered was by Baird \10), who briefly recorded a :ew 

observations on oviposition, over-nintering stage, place of pupaticr:, and 

the f-~ct that there are two generations a year. 

A summary or the distribution of Bessa eelecta as recorded by 

various authors appears in Table 1, along with a list of hostr fro!!l ·.vr.ich 

the parasite was reared, and perti~·.er:t remarks ~~ade by the author in each 

instance. 

The author wishes to express his -;ratitude for the cooperation 

and advice accorded hi!'!l by I:essrs. 1.. E. 3alch, ·,v. A. Reeks, and r.:. L. 

Prebble, of the D>minion Entoi!lolcgical Laboratories, and part icularl~., for 

the suggestions offered by Mr. Reeks, while en_~aered on tr-~is !)ro~1ect. 
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Some doubt exists as to ·Rhether Jessa selects is Y".ative to :~orth 

America or is a European species. It is generally referred to as a 

Taahinid parasite of sawflies and records of its occurrence have been no-

ted in many parts of Europe and America. 

Consi~erable of the diffic~lty as to its nativity aprears to 

have arisen out of taxonomic discussions. There is little doubt ~Lat the 

European and American Bessa selecta are the same f!'ecies. A.ldrich (1) in 
i. 

this connection says, "That this European species lFtychocy1a {3essa) selecta) 

occurs in rorth America has now been ascertained~ 

There is little to indicate whether t!- is species ori ~inated in ~u-

rope and was introduced i~to America on some or the introduced sawflies ~ 

whether it is an international species. 

It occurs COilllJOnly as a parasite of the larch sawfly, Pristiphora 

erichsoni, both in Europe and America. In American literature it is par-

ticularly associated with this pest of larCh, apparently occurrin~ ~ere-

ever~· eriahsoni is found. There is, in the author's opinion, good rea-

son for believing that ~· select& was introduced into the western world, 

possibly with p. eridhsoni. 

It ie recorded in the literature as occurrin3 in the 3r1tish 

Isles, France, Germany, Russia, Finland, Austria., Italy, liontana and Great 

Lakes District, liaine, and British Columbia. 

Records obtained in connection with thi~ project indicate it oc-

curs in New Brunswick and Eova Scotia, wherever P. erichson1 is found, 

it haa also been reared from f• erichsoni larvae received from ~:e·,vfound-

land. 

Table 1 ~ives a list ot points or distribution. 

i. Author's parentheses. 
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Beaea aelecta (Meigen} belongs to the ra:-::ily ~d.cti::idae, or 

the order Diptera. The genus :9essa was erected b~,. Robineau-Desvoiq in 

1863. The synonymy or the genus is as follows: 

1863 Besea Robineau-Desvoidy, Hist. Nat. Dipt. de Paris 2:64 

1863 -yra Robineau-Desvoidy (pr~occ.), Ibid p .. 156 

1863 Lilaea Robineau-Desvoidy (preocc.), Ibid P• 160 

1863 l!yrsina Robineau-Desvoidy, (preocc.), Ibid P• 158 

1863 Osmdna Robineau-Deevoi~, Ibid P• 166 

1889 Ftychomyia Brauer and Von 3ergensta.mm, ::use. Schiz. 1:21 

1931 Ftyahomyia Brauer and Von Bergenstamm = tvrsina Robineau-Desvo1Qy. 

Villaneuve, XOnowia 10:56 

1936 Mfraina Robineau-Desvoidy ; Bessa ~obineau-Desvoi~. Townsend, 

Man. ~iol. pt.IV P• 278 

The ~onymy ot Meigen's species se1ecta, 1824, is as follows: 

1824 Taohin(;!. se1ecta ~Jieigen, Syst. Beschr. 4:377 ( 237) 

1863 Bessa seoutrix Robineau-DesvoiQy, Hist. Nat. Dipt. de Paris 2:64 

= TaQhina selecta lleigen 

1863 P.horinia mdoromera Robineau-Desvoi~, Ibid P• 156 = Taahina selecta 

Meigen .. 

1863 Lilaea aurozonata Robineau-Desvoidy, !bid P• 160 = ~achina select& 

tleigen 

1863 M,yreina ambulatrix Robineau-Desvoidy, Ibid P• 158 = :'a.china selects 

i.Ieigen 

1863 Oamdna lubrioa Robineau-Desvoi~, Ibid P• 166 

1892 DaeoOhaeta barveyi Townsend, Trans. Am. Ent. Soo. 19:98 

1892 Maaicera tenthredinidarum Townsend, Ibid p. 285 

1900 TaQhina parallela Meigen. stein, Ent. NaCh. 26:145 • fachina seleota 

Meigen 
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1907 Roeaelia convexifrons Pandelle. V111eneuve, !nn. Soo. Ent. Pr. 

76:388 = Tachina selecta ~eigen 

1915 Front1na (:~sicera) tenthredinidarum Townsend. 3r1tton, 3ept. 

Conn. J .. ;r. ~. Sta. pp. 125-13-1 

1922 Frontina tenthredinidarum To·-.~n-..Fend. 3aird, Proc. A.cad. ::!nt. Soc. 

no. 8, pp. 158-171 

1927 Tachina tincta l:eigen. Lundbeck, Dipt. Da.nica 7:345 = ~achina 
seleota l.!eigen 

1930 .Daeochaeta harveyi Townsend. Al.drich, Proc. Ent. Soc. ·.7ash. 22:25 

= Ftychorow1a selecta Meigen 

1930 Masicera tenthredinidarum Townsend •. ~drich, !bid = Ftychorowia 

selecta t!eigen 

1931 Proso;podes fuga.x Rondani. Villeneuve, Konowia 10:56 = Ta.china 

selecta :.Ieisen 

1936 Bessa harveyi Towneend, :·.~-ill. ~.~iol. pt. IV p. 236 = Daeochaeta 

harveyi Townsend and I~asicera tenthredinidarum Townsend 

1936 Bessa eelecta (~eigen). Townsend, Ibid 

There appears to be some confusion re5arding the species Daeochaeta 

harveyi Towns., lYiasicera tenthrec~inidarum Towr:.s., 3ess8. :r:~:..rve-:ri :'owns., and 

Bessa eelecta Mg. In 1892 Townsend {44} described~· harveyi from one spe­

cimen, tl1e female sex of which he queried. At the same time he also de­

scribed a single male specimen of !~. tenthredinidarum. In 1936 he made the 

following correction, "]!• harveyi is the male and l!. tenthredinid~-~~-:.m is 

the female of an American species or Bessa, to be known .-_~f ~essa harvezi 

Townsend, the European 3essa select a l:eigen not occurrin~ in Aoerioa." (46} 

previously Alclrich in 1930 examined the types or harveyi an4 

tenthredinidarum and suspecting that the Ellropean selecta w3.s tr ... e same, sent 

several specimens of the American material to Dr. J. Villeneuve, ~o con­

firmed the identity (1). 
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Whether Townsend was aware of t~is comparison he does ~et s~. 

In the •u~hor's opinion, based on the facts as presented, ~· harveyi, 

M• tenthredinidarum and B. harveyi are all identical w1th BeEsa selecta, 

which from the facts occurs in America a.a well as Europe. 
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DTHODS OF STUDY 

The data. for this thesis were collected durin_j the su."'IIler and 

tall or 1939 and the spring, sucmer and fall of 1940. 'l'he material used 

was obtained both from field collections, culture rearina& or botL the 

European spruce sawfly and Bessa selecta, and rrom ?crest Insect Survey 

samples. 

During the summer of 1939 larvae of G. hercyniae were collected 

in the field and obtained from Forest Insect Surve,y samples. These were 

divided into four groups:-

1. Those bearin5 Ullhatahed eggs. 

2. !nose bearing hatched e~gs. 

3. !hose bearinti inte~ental funnels. 

4. Those bearing doubtful scars. 

Records were kept or the host larval stages and the ~lterial was 

all reared in lots 

1. Individually to determine:-

(&) iRnere the egg was deposited, and the relationship ot its 

position to the eventual location of the inte~ntal ~~el. 

location. 

pupated. 

termine:-

(b) W-hether the integumental funnel o~curred at any re6Ular 

(c) !he method or e6g hatCh. 

(d) How the maggot became established. 

(e) In what stage or the host the ma.~_sot matured and where it 

2. Individually and in groups as series for disEections to de-

(a) The number of maggot stadia. 

(b) The length of each stadium. 
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(c) !he length of the ~~~ot sta~. 

(d) How soon after m~~got ·12.turi ty the puparium was formed. 

(e) !h& len3th or the puparial eta5e. 

(f) How and ~men the adult emerged. 

It was ori;inally planned to dissect lote every three or four 

days, but the mortality or host lnrvae due to disease interru~ted the sche­

dule. Instead, dying or dead larvae occurred rrequentlll enou;h for theee 

dissections. 

At all times records were made of occurrences durinJ development 

from e:-;0 to adult Which would i~air efficiency or the p'1..rasi te. 

uocoons were obtained in the f2.ll and put up in lots for immedi­

ate and s~bsequent dissections to determine the overwir.terin~ sta39 and 

spring development. 'I"rom this !rVtterial and other sources adults were ob­

tained. 

'l!lese were kept in cotton oa5es .~r,d ~-.otes obtained on habits. 

!heee oa69S were also stooke0 with G. herc~iae for oviposition, to supply 

large numbers of :parasi tized larvae with which to continue the work or the 

previous summer. In addition, T''tlterial was obtaineC from the s~e sources 

as previously mentioned. 
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~g. (~igs. 1 and 2) 

The egg of Bessa selecta has a heavy, opaque dorsal chorion. 

The general color is white. '!'he ventral surface is flexible conror.:J.n; in 

ehape to the surtaoe upon which 1 t is deposited.. !!lis ventral chorion is 

thin and transparent. 1he general form is oblong, beins broad at the pos-

terior end, narrowin~ slightly toward the anterior end to 5fve a blunt ta-

per. In lateral view the dorsum is ma~kedly arched with the ventral sur-

face flattened or concave, depending on the surface of the host. ~e re-

ticulate markings, formed by the i:TI!'ression of the ends of the ov:~rian 

follicular cells, are very indistinct. 

The egg is or the dehiscent macrotype, with a distinct fracture 

over the anterior end, comnencinJ at the antero-ventral ed~, extending 

dorsally and somewhat posteriorly, com~letely ~~rking off a diEtinct·oper-

culum. On some occasions hatchin6 is accomplished by forci~J' thlE opercu-

lum backward, and eventually, as the e;gshell a:;es the operculum drops off, 

leaving a circular aperture in the anterior end of the e·~:~hell. ~e6ard-

less of the method of h~tching the operculum nearly always drops off even-

tually. 

~e egg_ is attached to the host integument apparently o:.· a r.mc1-

la.ginous substance, which results in a darkening of the ~1o~ t i!lte_;J..~ent at 

the point of deposition. 

Bessa selecta egcss measure from 0. 566 ::' .. c.s. to 0. 610 mms. in length 

with an average length of 0.588 ·1.~., and at the broadest f-'-lrt from 0.272 

mms. to 0.305 mms. in width, with an average of 0.285 mms. 

~irst Instar ~~ot. (Fi58· 3, 4, 5, 6, 9 and 10) 

1!le first stage 1nag~t is tachinifonn, h::ttchinJ from a rna.crotype 

egg. 1!-le bod1 is somewhat robust, taperin~ toward the ce:_~halic end and 

truncate at the caudal end {Fig. 3). 'l!le avera39 lensth is· 0.993 ::t~s., 711 th 
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a range or 0.415 ~. to 1.383 mma. The body consists of eleven se;.nents 

and a smB.ll retractile, conical pseudocephalon. 1!1e cuticle is colorless 

and transparent, so that the internal or_~2..ns are visible. 'lhe cuticle of 

each segment bears armature in the form of b2.nds of s:pinules, "l'")' .rticularly 

at the segmental margins. Heavily sclerotized hooks (Fig. 3) with their 

points directed ar1teriorly for attachment to the integumental fULnel (Fi~. 4) 

occur on the posterior segments. 

the posterior spiracles (Fig. 9). 

it fits into the funnel. 

fhe eleventh or terminal segment bears 

·fhe anal end is elevated dorsally Where 

1'le pseudocephalon is equipped with the buccopharyngeal :..rr.nature 

a.nd bears a pair of sensory papillae on its antero-lateral ::L;.r;ins. '!!le se 

papillae bear short rod-like seneo~ organs \Fi5. 10). 

!he bucco!maryngeal apparatus is a simple unjointed sclerotised 

structure (Figs. 5 and 6). 'l!le median tooth has a rounded dors~ ed,~e, the 

anterior ~art of Which is equipped with teeth for ~kin~ entr.7 into the host, 

and a sharp dorso-ventral point. Posteriorly the apparatus divides into two 

lateral arms. ~eh of these arms continues posteriorly as a liE;,.tly sclero­

tized wing and each also bears ·a li3htly sclarotized ventral win·~· On either 

side the median tooth lies a lateral anterior plate, and ventrally there is a 

salivary gland plate. The er.tire buccopharyn:seal a-.)pe.ratus varies in len.~h 

from 0.132 lDnS. to 0.248 mrns., with an average length of 0.186 :nms. 

fhe rows or spinules w11ich compose the bands of ar~ture on each 

segment are not easily differentiated, but adhere closely to the folloWing 

description. 

·fhe prothoracio seement ~as a b~r.d consistin~ cf six ro~ or sni­

nules encircling the anterior ed;e of the se_;1ent. ~ere n.re also :.. few 

scattered spinules on the posterior edE~· JSi~t rows occur ventrally. fhe 

ap1nules are directed posteriorly. 

1he meeothoracio se3'!18nt has a baz:d on the anterior ~na.r ~in com-
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posed of ei:x: rows of spinules across the dorsum ~~d pleura, increasin~ to 

eight rows midventrally. '!here are two rows ancirclinJ the se~nt on the 

posterior margin. 

On the anterior margin of the metathoracic dorsum there is a five­

row band of spinulee, lesseuin5 to four rows on the pleura. !here are seven 

and nine rows ventrally. Spinules on the venter of the thoracic ee~nte 

are more closely arranged than on any or the other se~enta. 

!here are five rows in the anterior band of the first abdominal 

dorsum; across the antero-venter there are seven, decreasin~ to four late­

rally until on the pleura the spinules are very scattered. 

!he second abdominal segment has five rows of spinules on the an­

terior dorsal margin, six closely arrar.Jed ro~ across the venter, decreas­

ing to three or four rows or more scattered e~inules l~terally. Located 

on each pleuron of this se~~ent are two large e~ines directed ~1teriorly, 

Which assist in maintaining the maJ~O~s at~ach~ent in the funnel. 

The third abdominal segment has a four or five row band antero­

dorsally with two rows of ver.1 scattered spinules ~osteriorly. !here is 

a row of four to seven large spines, directed anteriorly, on each pleuron. 

Ventrally there are four or five rows ante:;.orly and three scattered rows 

posteriorly. 

'J!la fourth abdominal se~ent has five rows dors:~lly on the anteri-

or margin and three scattered rows on the posterior mP-r3in. ~ere are seven 

large spines anteriorly on each pleuron. On the anterior ~r5in of the ven­

ter there are five or six rows, while the posterior band has ~hree or four 

more scattered rows. 

The fifth abdominal ses-11ent has a five-row band on the antero-

dorsum and a four-row band on the postero-dorsum. !he l~rJe anteriorly di­

rected spines occur in a cluster or seven on each pleuron. Ventrally there 

are five rowa ot spinules anteriorly and three rows posteriorly. 
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!he sixth abdominal se~nt has four rows of s~i:::lles ant'3riorly 

and tive·~cattered rowe posteriorly on the dorsum. 1h1s is the last se;­

ment on which occur the lar.,~e G.ttaciunent spines, there bein.:; four on each 

pleuron. On the antero-venter there are four rows of spinules and three 

and four on the· postero-venter. 

Spinules ooour in short very sc.'lttered rows on the a:_terior and 

posterior margins of the seventh abdominal ee~ent. 

'!'he eighth and terminal se3fi1ent has very small spir_i.lles ecattered 

in short rows anteriorly. ~e posterior s2inules are the larJer and ara lo­

cated in two scattered rows encirolin_; the se(-;-.1ent. 

Second Instar l!a-1-;ot. (Figs. 7, a, 11, 13 and 19) 

~e second stage ma~ot somewhat resembles the first in color and 

form. It has a thin, transparent inte~ent. Althou~ ar~.terior spirac1es 

were not observed in the first st~~e, thay were in the second (Fi;. 13). 

They are minute, w1 th two elliptical o~~·al:i.n ~s and are situated pleurally, 

close to the inter-segmental space between the first ru1d fecond ttor~io 

segments. · '!'he posterior s:--:iracles are widel~~ spaced on the anal se5JU8nt 

and eaCh consists or two openin5s (Ei~. 11). ~e average le~h of the body 

is 3.122 mms., wit~ a range in lensth from ~.801 to 3.892 ems. The cuticu­

lar ar1nature consists of be..nde of spi:r1ules arranged in rows on each se6fD8nt. 

The armature is heavier than in the precedin5 st~;e, and al thou~ the sp1-

. nules are arral'looaed in ro,vs, these rows are s~:ort and co1--.~used, so much so 

that it is difficult to accur3.tely determine the number.. Pseudopodia are 

discernable. 

!he buccopharyngeal al'pa.ratus is l:.r~r and :::ore hi ;l:l~l' developed 

(Figs. 7 a11d S). 1!le length averages 0.~~2 ~~s. with vari:::..tions ~rom 0.385 

to 0.539 mma. Instead or the single median hook there is a p3.ir or curved 

mandibular hooka. Aa near as could be determined the entire t tructure is 

tuse4 into a sin5le ur~t, there bein3 no ~iv111cn between an ~~te-·icr re-
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gion and an intermediate re;!ion. The dorsal an4 ventral wir-JE are present 

• 
and more highly eclerotized, as is the cs.~e m. th the e:1tire structure. La-

teral :plates were not obterved, but the ventral salivary ~land pl3.te is pre-

sent. 

'!he anterior margin or the prothorax has eijlt or r .. ine ro1:s ot 

ap1nules dorsally, the rows occurrir..3' in not too diEtilJ.Ct li::e?..l. ~roups or 

three to seven. Ventrally there is an eleven-row band of heavy spinules 

on the anterior mar3in. !here is no pocterior band. 

The meeothorax has nine or ten rows on the dorsal anterior margin 

in groups of three to nine spinules, increa.sir.~ to twelve and thirteen rows 

ventrally, while the posterior band is laoki~~. 

~ere are seven rows on the anterior mar~in of the metathorac1o 

dorsum. These roNs consist of eroups of four to twenty spinules. Ventral-

ly there are eight &ld nine rows. !hare is no posterior 0ill~d. 

1'he epinllles on the dorsum of the first abdominal segment occur 

in lineal groups of four to twenty-one to make up four and five a.J.terior 

rows. On the Yente~ there a~e iix~and seven anterior rows. 

Ventrally the spinules on the first four body se~ents are con-

sidarably heavier in structure than those which occur on the dorsum. 

~e anterior band or the second abdominal se_~ent consists of 

tour or five rows in ~roups or four to nineteen. ~e 3TOups become mere 

aoattered laterally, ·but are denser, and the ban.d is ~der ventrally than 

dorsall~. Again the posterior band is absent. 

On the third abdominal se~;ruent the :mterior bur_d ha.E tour or five 

rows of spinules in &roups or five to twenty-ol~e. '!he ar1terior ver.tral band 

ot this segment is similar to that on the Eecond se~~ent. DorsE..1ly the poa-

terior band oonsistl of two and three rows or epinules, some of ~ich are 

41re~~ed anteriorly, others posteriorly. !his band encircles the se~nt 

an4 ventrall7 the apinee. point anteriorly. 



1.'here are tour rows in the anterior dcrsal band or the fourth sag-

ment. 
. . 

~et ot these spinules are directed poeteriorly, While some are di-

rected anteriorly. This band ventrally ·has six ar!d ei~t ro-.vs. The rows 

become lees in number, and the groups are more scattered laterally. Ventral­
' 

ly the posterior ba~d·is as Wide as the anterior one, and it continues so 

laterally, diminishin3 dorsally to three ar .. d four rows of anteriorly direc-

ted epinules in groups of five to sixteen. 

'Ble anterior band of the fifth se~ent has three and four rows of 

posteriorly directed Epinules in groups of three to twelve. Vent~ly thil 

band is similar to that of the precedin_j segment, but becomes narrower w1 th 

widel7 scattered groups laterally. The posterior band encircles the segment 

with four rows of anteriorly pointed spinules in groups of ei~t to sixteen. 

On the ~ixth abdominal segment there is an anterior band or three 

and four rows ot small, scattered spinules directed backWard. ~is band 

continues laterally as an occasional group, increasir.3 vent rally, where it 

ia located midventrally and consists of four and five rows. ~e posterior 

band is like that of the precedin5 segment. 

The anterior band or the seventh segment has prac~ically dieap-

peared, only a few scattered posteriorly directed spinules occur do~ally 

and ·rnddventrally. !he posterior band consists or five and seven rows of 

apinules directed forward. 

Dorsally the terminal segment has spinules scattered all over it 

in groups or three to fourteen. Anteriorly on both dorsum and venter there 

are scattered groups of small spinules directed poateriorly, while the reat 

ot the segment, particularly the venter, is strongly covered with anteri-

orly directed spinules • . 
1'hird Inatar Maggot. (Figs. 12, 14, 20, 21, 22, 23 ancl 24) --

~8 mature larva 11 more robust in general a-ppearance than the 

preaed1ng.atage1 (Fig. 20). I- haa increased considerablJin eize, beillg on 
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the average 5.84 mms. long and ranging in length froo 4.669 mma. to '1.470 

• mma. There 1s an appreciable taperin~ cephalad and c?..udad. Distinct median 

pseudopodia occur between the abdominal segments. The anal opening occurs 

m14-ventrally on the seventh abdominal se3fDBnt (Figs. 20 and 22). 

The anterior spiracles are situated laterally, Just dorsad ot the 

pleural line, near the posterior margin of the prothorax. !he e~iraclea 

are tan-shaped and consist of four lobes each bearir~ an oval opening to 

the spiracular chamber (Fis• 14). 

The posterior spiracles are somewhat trian~ar in shape and are 

surrounded by highly sclerotized black peritrernes. They are locate~ in a 

shallow depression on the ei:;hth abdominal se;-,nent, sliJhtly dorsad or the 

transverse axis. This segment curves dorsally to fit into the intesumental 

tunnel. The spiracular plates or peritremes are separated by about one-

half their width. Their inner margins are irre_!Ular with three procestee 

projecting into the spiracle ·toward the spirccular scar, thus forming tour 

lobes at the periphery of eaah respirato~ area. Situated in three or these 

lobes are the spiracular slits (Fi~. 12). 

!ne buccopha~eal apparatus is a co~~aratively heavy structure 

with two distinct articulations separatin; the anterior intermediate an4 

basal regions (Figs. 23 and 24). !he anterior reJion coneiate ot.~e paired 

oral. hooks. There is a rossa on the e:xternal lateral surface ot ea.ch mouth 

hook, the purpose of which is not known. '!be intermediate re~ion or hypo­

stomal arCh ia articulated dorsally on each side with a dorsal procees on 

eaCh hook. Its lateral arms are connected by a ventral transverse bridee. 

A ventral plate occurs between the anterior and intermediate re:;iona. The 

posterior or basal region consists or a li5htly sclerotized ventral tro~ 

uniting the more heavily sclerotizec lateral arms. 

The larval head bears two pairs or circular sensory structures, 

whiCh occur on diatinot protuberance•, situated antero-laterally lF1~. 21). 
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!he anterior pair bear a ~umber of small pa~illae. ~~e posterior ~air bear 

a circul~r aclerite with clear central areas. 

Armature occurs on each BeGffient in the form or curved lineal 

groups of spinules and except for those on the tenunal se,~nt which are 

directed anteriorly, all point posteriorly. 

Dorsally on the anterior :·:nr~in of the prothorax there is a wide 

heavy twelve-row band, which tapers to nothi1:~· laterally and cor:~iste ot 

only a single row ventrally. 

i'he mesothora.x bears a twelve and ti~irteen-row band of epinules 

dorsally on the anterior margin di_·Jir..ishin~ to eight and ~-.ine rows lateral­

ly and to two and three vantrally. 

On the anterior .1:1.r5in of the :1etathoracic dorsum there is an 

eleven and twelve-row band, which reduces to five and six roWB laterally 

and three and four ventrally. There is a row of scattered 3roupe encirc­

ling the segment posteriorly. 

The first five abdominal se51Uents have a.r.terior bands dorsally 

consis~ing of three and four scattered rows of spinules. The first seg­

ment has the same laterally and ventrally. 

~e second abdomdnal segment, Where the first pseudopodia occur, 

has three or four rows or spinules laterally and ,four and five across the 

paeu4opod1a. 

The third segment has two and three scattered rows laterally 

while ventrally there are five and six. Five and 11z rows occur ventrall7 

on each or the nezt three eegmente. 

There are three row. antero-laterall7 and one poetero-laterall7 

on segment four; two and one respectively on se~ent rive. 

ihe sixth segment has two and three r0\1'8 antero-doreally, and 

only one antero-laterally and one poetero-laterally. 

On abdominal segment seven there ie a b~d oonsistino or three 

row1 postero-doraally, one laterally, three ventrally and a ro~row bsnd 
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antero-ventrallJ. 

The eighth abdominal segment is heavily armed with spines that, 

ae mentioned above, are directed anteriorly. !here are intenningling 

groupe of apinules over the entire segment, except for a small bare area 

mid-ventrally. 

The PUparium. (Figs. 15, 28, 29 and 30). 

i!le pu:parium is subelliptical and is sliJ}ltly wider in the mid-

region (Fie. 28). Both ends are smoothly rounded, and the segmentation is 

distinct. !he longitudinal axis is straight. When first formed the pupa-

r1 um is yellowish, changing to brown in a few days. 1he larval spinules 

are visible throughout its entirety, as are the areas of the pseudopodia. 

!he puparium ranges from 4.03 mms. to 5.6 ~. in length, and from 1.9 mm. 

to 2.6 mm. in width. Eleven segments are distinguishable, the first being 

the prothorax. Apparently the pseudocephalon is inva,;in::lted. 

!he mouth opening may. be seen slightly ventral of the transverse 

axis (Fig. 30). !he buccopha~eal apparatus is seen adhering to the in-

ner surface of the puparitun. Sli3htly dorsad of the tr~sverse axis, at 

the posterior margin of the prothoracic se~ent may be seen the anterior 

spiracles whiCh are fan-shaped and consist of a stalk ~~rmounted by three 

papillae each with a terminal pore (Fi ;. 15}. 

There are two lines of cleavage through Which the two halves of 

the puparial cap are separated from the re~inder of the :-'u~x1.rium at the 

ti:ne ot adU:].t emergence.· 1he horizontal line extends across the front, 

dorsad or the mouth opening, and thence posteriorly to a point al~ost mid-

w~ on the first abdominal segment. !be vertical line of claavaie does not 

appear in entirety but exists as partial creases on either side extendin~ 

ellgntly dorsad and ventrad of the junction with the horizontal ~~ease. 

!he external prothoracic cornicles protrude throu~ openince lo-
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gin and dorsal of the horizontal axis. 

The anal openin3 is represented by a circular sc~r at the ros~eri­

or margin of the seventh abdominal Eegment. 

The posterior s:piracles are thoEe of the third i:r:s te.r :a'1_;;ot and 

are recognizable. They are located dorsad or the transverse axis. ~e per~ 

tremes are slightly raised above the surrounding surface of the terminal seg­

ment. 

T.he Pupa. (Figs. 16, 17, 18, 25, 26 and 27) 

All those puparia dissected contained pupae developed to the staG& 

illustrated in Figs. 25, 26 and 27. Within each of these puparia, which 

contained well-developed pupae, was found a thin tra~tsparent membranous 

sheath. This sheath adhered closely to the pup·.::..rial. ·.vall but ·.?J.s not at­

tached. It was apparently structureless and could not be relateC to ar~r 

particular sta.~e of the developin5 fly. ~:e buccophr¥r:rn~eal a:->1/::ratu.s was 

always found attached to the inner ~.-;2.ll of the ll:liJ'-!"'i urn itself and not to 

this sbeath. J?rebble (33) found a struc~~ure, si::ilar in fOme re~~ects, ir .. 

Aotia diffidens whiCh ~fter a review of Snodgrass's descriptio11 o: 1hUAolet1s 

pomonella he concludes is the cast prepups.l s~-::in. The autl.cr iE unable to 

conclude what this membrane represents in 3ee(c.:, eelecta. It may represent 

evidence of the existence of a prepupal rt~l-~e, but if it does this sta;e 

apparently does not have the l~rval structU!es of the tr.:rd ir.st~r ·Rbich 

apparently is. the case in above me~tioned sl;ecies. 

!be pupae found were in a eta.~ of development where ~ar:!T of the 

adult structures were recognizable. The speci~ns were entirely ·~·;Lite. 

'.!!le compound eyes were distirlguished, as were the aomplete anten."l3.8. The 

proboscis is plainly visible, cor_siEtinJ of a rJ.ir or labello..r lobes, a 

apear-ahapad labruz:1 and bearing the ma.:xillaey pal pi. 'l!le le~s s.re well­

develope4. Wing pa4e are distinct and the points or articulation w1 th the 



thorax are becoming evident. 

m&7 be aeen fhe calypteres. 

regions of the adult dors-wn. 
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Poeteriorly, on the laterade o~ the thorax 

'l!le thoracic dorsum is beginnin3 to ehow the 

'l'h~ abdominal se;;.~cntation, or tha abdomir .. al 

spiraoles are not in evidence. 

!he internal prothoracic spiracles (?i-~. 15, 16 and 17) are sib­

ated laterally on the prothora.x beneath the pupal integument. The spiraclea 

have their opening through the sin.~le orifice or the prottoracic cornicles, 

which protrude throu3}l t~ne puparial wall. The cornicles are each borne on 

a protuberance of the body wall. Each eurmour:ts a chamber connected by a 

trunk to another chamber, the latter bearing the inner sr~iracles. 'lhe spi­

raoles have an irregular outline and each bears fifty-seven papillae. 
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SEASONAL HIS~C1Y 

Hibemation. 

Baesa selecta overwinters as first instar :~;~ote within the 

hibernatin~ host. Dissections of Gilpinia hercyniae cocoons collected in 

the field revealed the inactive first instar caggots from Au;ust 29 thre~­

out the late fall and early winter until llay 8 of the followin; sprir.g when 

the first second stage ma.~ots occurred (Table2}. "Vhen activity was first 

resumed in the spring was not determined, but it ~as apparently between 

the middle and the last week of A.pril. 

First Generation. 

The first generation starts with the hibernating fir~t instar 

maggot. Development continues throu?~ the three instars and puparial sta~ 

to the adults which appear around the firEt part of July. 

(a) First Instar l.!a:;got. Unfortunately the spring dissections 

were not comme.nced early enough to determine how soon activi t:r was resumed. 

The first dissections were on r~ 6 when only first instar ma~gots occurred. 

They continued until June 14 and later, but those still present after ~~ 

25 are presumed to have ceaseC: development (Table 3). This ia discussed 

below. 

(b) second Instar ~.ta.ggot. The firrt appe2.rance of second in-

star maggots was on May 8 and they continued until Jur.e 7, a period of thirty 

days. The mean date of development of this stadium is calculated as being 

~ 21, (Table 3). 

(o) Third Instar Ma;;got. '!his stadium is a rapid feeder and 

develops. more quickly than the first two. '!he ~ea.n d3.te of development 

11 June 8, while the avera.a~ number of days s:pent in this sta~ ir ~ii".hteen. 

It was :tom1d within host prepupal stages from lJay 31 until June 14 (Table 3). 

(d) Puparial Sta.-;e. Upon maturin:; the third instar :!13.-.--:~ot roros 
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the pupar11211 within twenty-four houre. 1'hose of the t1ret generation 

which were-reared were to:rmed between June 5 and 14, the mean date be­

ing .rane 9. The first adults emerged on July 5 and continued to emer38 

until July 18. The mean date of emergence was July 10. 1'his 5ives a 

mean period in the puparial stage of thirty-two days w1 th a ran38 o:r 

thirty to thirty-four days (Table 4). 

Adults removed from emergence boxes in the field mated as soon 

as they were put in a warm, sunny place. Oviposition took place shortl7 

after copulation, eggs a,pearing on larvae about three days after mating. 

Second Generation. (Tables 6 and 7) 

(a)' First inatar ma,~ots of the second generation were first 

observed to be established on July 16. Some were probably established ae 

earlr aa JUly 12. ~ssections of second generation material were co~ 

menced on July 17. The first stage was present from July 22 to Auguat 11, 

the mean date being JUly 28, which was about nine 4s\v1 after the mean 

hatohing date of eggs. First stage maggots present after August 11 are 

considered to have had their development arrested. ·ibis retardation or 

development is discussed below. 

(b) Second Ins tar r\!aggots. These were found present from JulJ 

23 to August 11, the mean date being August 1, four daJ• after that of 

the first instar. 

(c) 'l'h1rd Inatar l!a.ggots occurred between JUly 17 and August 25 

with an average date or A.Uo171l8t 4 or three days after the second stadium. 

(cl) Puparial Stage. The puparia were formed w1 thin twenty-tour 

houra after the maggots matured and emerged from their hosts. 'lhe mean 

date of formation ot the puparia was August 5. i!le period or adult emer-

gence waa from Jul7 31 to September 16, the mean date being August 21, 

which givee an average length of the puparial stage ot sixteen 4~•· 

!beae adults mated and deposited their egga shout aix d&J• later, 

and. trom 'hole egga hatched the overwinterlng firat inltar maggots. 
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3~AVICtn 

Ad.ul 'b .let i vi ty. 

J.a with the great majority of Tachinidae adults, emer~nce takes 

place mainly during the early morning hours. The adult makes 1 ts exit 

from the puparium by exerting pressure with the ptilinum against the an­

terior end of the puparium thus forcing off the operculum. Havins- forced 

oft thia cap, emergence from the puparium is completed by a process of 

protrusion and retraction of the ptilinum. By a si~lar use or the pt1-

11num, aided by the posteriorly directed macrochaetae on the head and tho-

ra.% .. and by the use of the legs, the adult forces its way upward through the 

soil. 

Within a very short time after emergence the body has chan:~d 

from the soft form of the emer"jing adult to the sclerotized form of the 

mature adult. The general body col or is darker, the wings have spread, 

and the pt111num is retracted permanently into the cranium. 

Adults taken from emergence boxes, whiCh were kept under moss in 

the woods, became ve~ active as soon as they were placed in a war.m, sunny 

location, Activity was always greatest durin~ the noon hours. 

Mating occurs soon after emergence from the puparia, but was ob­

served mainly between the hours of 11 A.M. and 1 P.l:., when the C3.-;es "Here 

in a warm, sun~ location. Coition lasts for varying lengths of ti~e, 

ranging between fifteen and fifty minutes, with the avera~ tine being be­

tween twenty-five and thirty minutes. 'ftle males of Bessa selecta will fer­

tilize more than one female, but how many more was not determined. 

Among first generation adults, oviposition takes place within 

three ~· ot mating, while in those cases observed or second ~~eneration 

adults, six days elapsed between mating and oviposition. It is hi~hly pro­

bable that the period or gestation haa a considerable range, fro~ a~proxi-

matelJ three to six ~~. 



Following Townsend's (45) distinction of rerrod~cti~e ha1its 
lit 

among Tachin1dae, B. selecta belono~ to the'!lost ovi:.ositing" 1iJP8 an4 de-

posits 1 ts eggs s.upracutaneously. ::othin.:s was observed to support the 

statement of Dobrodeiev (15) th2t "it ie probable in~estation of Priophorua 

padi L. by Bessa (Ptytihomwia) selecta does not take place throu~ actual 

"' 
oviposition on the skin of the host, b"J.t by the ho~t swallowin~; e~~f of 

the parasite deposited on its food plants.'' It mi3ht be stated here t!:at 

no evidence of parthenogenesis has been observed. 

'!'here are five larval feedin_:; inst~'lrs in ~ilpinia hercvr.iae and 

a sixth non-feeding inetar, Which spins the cocoon. Development ,n thin 

the cocoon proceeds through three ~hases, the eonymph, the pronymph, ~:d 

the pupa, to the adult. 

As in the case of perhaps most 1'achinidae the larval sta=;e cf 

the host is the one attacked, and the e~~s are de~oeited mainly on the 

fifth stage larvae of G. herc~.rniae. Eggs have been noted on youn;~r eta-

gee, not uncommonly on fourth instars, and rarely on third and second in-

stars (Table 8}. The youngest host larva fou.~d bearing an i~-~te~~ental 

funnel was a fourth sta.~e~ from which a mat~re mag~ot emer_sed. Either 

the eJg was dislodged from this larva or it war deDosited on the third 

ins tar. 

Acoordin.·~ to Clausen (13), most o:f' t!-~ose ~pecies of Tachinidae 

which deposit their eJgs directl:r u-,on the bo~ of the host do so on a 

particular part of the body rather than place them indisc~i :i~·.3.tel~"· 

B. seleota does not confonn to tl.:.is ~neral rule, but is found to de'!'osi t 

e~s at random on the host. 3~ ..... s have been formd on ea.cL of the thoracic 
,.J.;) 

" se]ments, and segments one, two, three, five and ei~t of the abdomen, 

as well as on the head capsule. :·~ever has it been observed that a ~~~c~ 

entered the host throuS}l the head Ca:.'eule. E;l;s :have also been noted on 
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the 4oreal, lateral and ventral regions of the host's body. 3a1rd (10) 
.. 

also tound that Bessa selecta oviposited on ~11 p~~t ot larCh sawfly lar-

vae. 

f.he females of Tachinidae which deposit ~rotype e5;s apparent-

11 exercise little discrimination in their choice of host individuals tor 

parasitization. This frequently results in an individual host receivinJ 

an excessive number of eggs. 'lhis habit applies equally to B. select a. 

As many as twenty-nine eggs have been observed on one host from which 

twenty-seven maggots hatched and became established. The host larva, or 

course, died before any of the maggots pro~ressed beyond the first instar. 

one other instance of twenty-two eg-gs on an individual host was noted, 

and not infrequently two to five eggs are found on one host. 

Females of B. selecta deposit their eggs quickly and easily. 

'!'hey light on a larva and with a quick downward thrust of the abdomen 

seem to wipe the egg onto the host. Then they us~1lly hop a short diE-

ta.nce from the host and may return to de:!?osit another e~ or .~ ir .. Ee'1rch or 

a second victim. 

under caged conditions the period of eti3 production extended over 

about two weeks amon3 the .first Jeneration adults. Oviposition was firet 

noticed on July 15. From this date until July 20, parasitization of lar-

vae was lOO percent, dropping off ~~til July 29, when only fif~ percent 

ot the larvae were parasitized by e~~s. 

!he reproductive capacity or 3. selecta females was not definite­

ly determined. It is believed that the capacity is somewhere in the ne1~~­

bourhood ot one hundred eggs per female. Clausen (13) states that the pro-
' 

' ductive capac1 ty amon5 the ma.crotype Taehinidae is ~nerally between one 

and two hundred. 

Adults lived in the inaeota.ry on EU::,~r and water tor a maximum 
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Period of thirty-five ~s and an avera~e period or nrtee1: days. 

tew definite data are available on sex ratios o~ Taeh1n1dae, 

undoubtedly due to the difficulty in dist1n!lJ.ishin3 se%es superficially. 

!his same difficulty applies to .tjessa select~ but it is possible to dia­

t1n~sh sexes and. basea. on a nwnber or rearee adults the percent...;.;e of 

females is 46.4. 

Incubation of Egg. Hatching, and Entry into Host. 

In general macrotype e6~S under~o the entire e~bryonic develop­

ment outside the body of the :;>a rent ( 13). There are excep:i Ol:r: to this, 

an example being in the case of Ptychor;wia re~1ota (4~), 1r .. .,-;hich there oc­

curs a :partial and variable degree of uterine develop~:~nt. 1tla .t.ormal 

period of incubation for rnacrotype e:-;gs is th1rty-f31X to fifty hours, -:71th 

minimum and maximum periods or thirt:.r ninutef and four days resl'ectively. 

Among other species it most frequently require[ two to three d~rs with a 

minim~~ of one day in a few iLstances. 

Because of the habits of ~essa selecta it is diffic·alt to deter-

mdne when hatching has taken place. However, distinct evidence of eclosion 

occurring within twenty-four hours of deposition has been r:oted. !he au-

thor suspects hatching may be delayed for two or three ~s, but that in 

general the incubation period lasts about twenty-four hours (Table 5). 

Baird, (10) records that B. selecta eggs do not "apparently hatOh" until 

the host has spun 1 ts cocoon. 'Jhis could happen only if tr.a e.:.:;s were 

deposited on the cocoon spinning sta.oore, after the laet moult. 

!hare are two distinct ways in -:;}~ioh 'l'achinidae maggots erl t 

trom macrotype eggs and enter the host. Among those rn8ll1 genera Which 

have the 1ndeh1scent type of egg, the ma~ot bores directly downward. 

througb the thin chorion on the ver. ter of the et;S and through the hoe t 

integument. In such cases there is no external evidence to indicate the 

8Ss haa hatched. An exception to thif: method occurs in the case of 
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~biODlV'ia calosomae (14)' in which the young m_::ot escapes thro~ :l:e 

thin venter, but then emerges from beneath tl:e e:;; to enter the i~ost at 

some other point. In tl.1.e other form, or dehiscent type or e~, hatching 

is effected ·by lifting a defir:i te lid or opercul ~, at tr_e cerrtali~ er.d or 

the 83G• !he maggot then emerges through tte resultant exit hole. 

Beesa eelecta has the dehiscent macrotype e~;, Jut ecloeion has 

been observed to take place in two ~s with variations. !he ma~~ot m8J 

hatch from the egg by boring down throujh the thin ventral chorion and 

thence through the host integument. !his may be accomplished near the cen­

ter of the ventral surface or 1 t may take place at the extre-:1e cephalic end 

of the egg. 

The young maggots may also force the operculum back sufficiently 

to permit exit. Regardless of the method, the operculum usually drops ort 

with age, leaving a hole in the cephalic end of the e~G· In this latter 

method the maggot may enter the host directly in front of the egg before 

it emerges entirel~ ~th the caudal segments still enclosed Within the egg, 

the maggot archee 1 ts bo~ sufficiently to bring the buocopb&rJilgeal appa­

ratus into action against the host inte~ent. After much scratching, the 

aaw-like edge of the mouth-hook effects an entrance hole in the inte~~nt 

through Vlhich the maggot enters the body or the host. A.a a variation or 

this method the maggot may abandon the eggshell entirel~: and nake 1 ts en­

tr,y into the host at some distant point. A successful venture of thia 

sort is infrequently found because the maggot is dislodged but occasion­

ally a tunnel is located a short distance from the e~shell. 

After leaving the egg the maggot enters the host integwtent 

through ~e slit-like aperture formed by the mouthhook. The yoULg maggot 

does not disappear entirely within the host. A s~ll portion ot the can-

4&1 end protrudes above the surface of the integument, the m.9.t1'~ot being 

hel4 in this position by the anteriorly directed spines on the posterior 
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aegment1. !he slit in the host integument serves as the cllatal opening or 

the aubieq~tentl7 formed integwnental funnel eventually becoming !!lOre roun­

ded ae the funnel is formed. It is throu~ this open1ne- that the ~;~ot 

maintai~.constant contact between the posterior spiracles and the outside 

atmosphere for respiratory requiremente. As the funnel forms the maggot 

einkE more deeply below the surface of the integument, but still main­

tains direct contact with the external atmosphere. 

Several interesting but unexplainable occurrences have been ob-

served with respect to the location of the maggots. 0Le instance occurred 

of two integumental funnels in one host, which bore only one e~ and con-

tained only one maggot. One funr1el was located on the first thoracic se~ 

ment adjacent to the head capsUle, the other occurred on the second abdo-

minal se3Ment and this contained the ma;got. On one other occasion the 

maggot was not found i~ its funnel, which was on the thorax, but after 

carefully dissecting the entire host, it was located near the a.r:al segment, 

but not within a funnel. 

On two other occasions yo~ maggots apparently relocated them­

selves When the integumental openings to their respiratory funnels became 

sealed over. In each case the smaller funnels were unoccupied by maggots, 

but alongside these ~els larger funnels were present containtng the mag-

gots. 

These occurrences suggest that because of some undesirable con-

dit1on or another, the young maggot is capable of leaving its first point of 

eatabli~ent and relocating itself at another point. ~~lather under suCh 

ciroUDllltancea the maggot effects the new opening by means of the buocopha­

ryngeal apparatus or b7 some other means was not determined. 

Formation ot Integumental or Respirato~ Funnel • ... 
The respiratory requirements of 'l'aohinidae maggots within the 

hoat are met by two general methods. !here l'D&Y occur a tempora17 tapping 
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ot an air sac or tracheal branch of the host; or reel,iration !D3.Y be by 

means or a fixed source of exchange. w1 th the exterr .. al at~osphere thrcugh 

the hoat tracheal system or directly thrcugh the inteJUme~t. ~e latter 

involves tbe formation of a respiratory funnel wittin ~ieh 1~ enclosed 

the caudal end of the ma5got. T.his seems to be a ve~; Jeneral occurrence 

among th~ Tachinidae (13). 

The development or an integumental funnel outside of the Tachi-

nidae is found only in a very few of the more hi5hly specialized species 

of the Sarcophagidae. 'I'heir formation has not been found associated w1 th 

any other fandlies or parasitic Diptera (13). 

These funnels are of two ~es (32), those developing at the 

point or entry of the maggot and designated as primary, which are always 

integumentar,y; and those arising as a result of activities of the maggot 

from within the host and termed secondary. The 1~.tter may be inte.;umen-

tary or tracheal in origin. An example of the secondary integumentar,y 

type occurs in Aotia diffidens, a parasite or Peronea variana (33). 

Funnels often begin to form immediately entry is effected into 

the host and may be consistent in position for a given s::,ecies, as ie the 

case with Actia diffidens (33). !he position of the ~illel or s~ecies 

that deposit macrotype eggs is governed by location of the eg~ on the host 

body. 

T.he initial phase or the integumentary or respirato~ r~~el in 

Bessa selecta is the slit-like aperture made by the first inet:1r ma.c;6ot 

in entering the host. This opanin5 widens to an ellipticJ.l shape and e­

ventually becomes more or less round. !he funnel proper is or host ori~in 

and is considered to arise as a result of a he~ling ~rocaes to seal the in-
\ 

Jury. 

The inward direotion or this wound tissue, which to~ ~he rtm-

nel 1e effected by the securing of the maggot to the edges or the opening 
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b7 the lp1nea of its posterior segments, thus preventin5 the tissue grow­

ing acros.,1 the open1Dg. The invaginating funnel usually bends to follow 

close to the inner body wall of the host. It has a segmented or annule.r 

appearance possibly due to irregular formation. The main part or t~e ~~­

nel is darkened and someWhat sclerotized, particularly near the inte~~n­

taey opening. It ends abruptly as a sclerotized structure or ~~ticula 

and hypodermis and continues as a soft, membranous sleeve. :'he !!la.§gOt 

rests Within this sleeve with its caudal segments curved dorsally into the 

cone-ahaped basal funnel and 1 ts spiracles applied to the aperture. 

This membranous sheath is also believed to be of host origin. 

It is soft, flexible and opaque. Apparently it is the result of a defen­

sive reaction on the part of the host, as is the funnel proper, si~~lar 

to such structures formed where a forei,j%1 body is 11tt~cked by pha_jooytes. 

In this respect it differs in formation from the funnel. l:ueE-ebeck (29) 

considers the sheath of Sturmda to be composed of hypodermal cells, leuoo­

cytes, and compressed fat cells, and that it envelopes only the tunnel and 

the posterior portion of the bo~. In Siphona cristata and other species 

the young overwintering m&3gots are entirely enclosed in the sheath or 

sleeve, but in older individuals the sheath is open at the anterior end (13). 

It is uncertain whether the sleeve is closed at the free end in the case 

ot Aotia diffidens. It has been observed beyond the tip or the me.ggot (33). 

If it does enclose the maggot it would have to be permeable to the host bo­

~ fluids in order that the maggot obtain nourishment. 

Dissections in the tall have revealed the overwinter1ng ~.:1ggota 

ot B. seleota to be encased in this sheath. Whether the opehi~; e%iste at 

the anterior end of this sheath is uncertain. 1~ormally 1t 1s belieTed to 

be present in the case of summer ~~~ots. However, fall diasections or 

maggots which continued through the su.~r without developing, ~d aprin~ 

diaaeotiona ot overwintering maggots have revealed some ma~·ote to ·be en-
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cloaed in a hard sclerotic shell. 'l'his shell was hard enou;h to ~atlr 

resist effo~ts to break it open with dissecting needles. 

When opened ma~ of these shells contained only decompoeed re­

mains of the maggots, while others contained dead or livins maggots. It 

is believed that the yom1.g ma.g·:ot ie incapable of breakin5 through t:rJ.is 

shell to resume feeding in the spring. Although a number or living ma~ 

gots have been taken from these shells, by far the majority have been dead 

at the time of later dissections, when other individuals had developed to 

more mature stages. 

The cause of this hardened shell is undetermined. It is suspec­

ted to be a successful defensive reaction on the host's part to segregate 

this ''foreign ·body" through a process which results in the hardening or 

aclerotization of the sheath. Since it completely envelopes the ma,~-~ot, 

it is possible that the sheath does the same, at least in the case of the 

overwintering maggot. Certainly the later stages are not entirely encased 

by the sheath. 

By the time the mag5ot reaches the third instar the funnel is a 

large, heavily sclerotized structure, with a large, shaggy membranous 

Sheath at its anterior end. Incorporated in it are the exuviae of the 

tirst and second instars, usually attached to the sheath. ~ese exuviae 

~ be fom1d at var.ying distances between the cephalic and caudal ends of 

the third stage maggot. 

Development ot the Maggot Instars: 

!he method of entering the host and establishment of the ~irst 

1natar maggot has been discussed. From this stage until the final en­

gorgement by the mature maggot all functions of the ma~-jot stage are car­

ried on from w1 thin the :f'lmnel. 

!ha first instar maggot feeds Elowly and apparently makes its 

die' ch1etl,- ot the bo~ fluids and fat bodies or the host, in the m~scle 
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layer. '!'hie stadium does not exert any apparent inhibitions on the devel­

opment of the host. First inatar maggots have becor1e established in fourth 

stage larvae of the host and continued developin_; while the hoE t advanced 

to the prepupal stage, from which the mature maP~ot emerged. 

Living first stage mck5gots have been found within the bodies of 

dead, diseased host larvae. They appear oapable or living within this 

atate of decomposition until the contents have become too dry to longer 

serve as rood. One instance of cannibalism was observed within a host 

whioh contained twenty-seven first instar mag5ots. One or these r.AaJgot• 

had made 1 ts way into the body of another, and was found encased by the 

integument or the disposed-of maggot. undoubtedly this occurred only be­

cause of the large number of maggots ·.vi thin the same host larva. 

Moulting to the second instar is a gradual and relatively slow 

prooess. The first instar cuticula becomes loosened from the new epider­

mis. T.he posterior apiracles and the buccopha~geal apparatus transform 

to those of the second instar, and for a time both sets of spiracles and 

both sets of mouth-hooks are present. T.he exuviae of the ~irst instar 

splits at the cephalic end over the.pseudocephalon, and is ~radually forced 

backward until 1 t becomes invested in the sheath of the inte~rnental fun­

nel, and perhaps eventually on the inner wall or the funnel. 

The second instar maggot is larger and with its more efficient 

mouth-hooka is better equipped to attack the tissue of its host. It reeds 

more deeply in the host but appa~ently does not attack vital tissues since 

1 t has not been found to arrest development of the host. It prOb3.bly sub­

alate on bo~ fluids, adipose, and perhaps other tissue. ~is stadium de­

velops more rapidly, being a heavier feeder, reaching its ~~~size in 

about tour d~s. 

loqais ooours in the same manner as described above for the 
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first 1natar. ~e second stage exuviae also eventually reach the eleeves 

• of the integumental funnels. 

!be third instar maggot is armed with very heavy mouth-hooks, 

.capable ot attacking any part ot the host contents. A.t first it feeds 

slowly until almost mature, and then leaving the funnel it lives freely 

within the body cavity of the host. Host contents at tr:is ti:~e often 

appear very watery, as though some induced process of liquefaction had 

occurred. ~e maggot completely guts the host, leaving little more than 

the integument. 

The manner of emergence of mature 'l'achinidae ma.f~gots from the 

host has several variations. The ~ture maggot usually makes an incision 

in the abdominal venter of the host. Some authors consider this is done 

by the mouth-hooks, while others are of the opinion it is accomplished by 

a pressure of the caudal end, aided by solvent action of body secretions. 

Nielsen (31) describes the caudal end foremost emergence of ~ature Bees& 

seleota maggots from the host, apparently usin6 the latter method described 

above. The author has not found this to be the case, but rather that ma.-

ture Bessa ~~gots leave the host cephalic end :irst, apparently having 

used the buccopharyngeal apparatus ·.·1i th w:1ich to incise the inte~m t. 

This method has been observed to be the most normal habit (13). 

Pupation. 

~e plaoe of pupation of Tachinidae is variable. !~at species 

tor.m their puparia outside the bodies of their hosts in the soil. 3essa 

aelecta ror.ms its puparium in two places. The uEual place :s outside the 

host in the soil; but the pupa.rium may be formed inside the cocoon. It has 

never been found in the larval skin. 

The stage of the host from which :n:1ture m..q,,~~ots e!!lerge is .not 

consistent. Maggots have matured and left the fourth sta39 larva or ~. 

herc:yn1ae. Most often t11ey · emer~e from the fifth s~age l:..~ae 3.Ild drop 
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cation, th&f reverse their position so that the pup~ .. rium is ~ormed cepha­

lic end uppermost. The mag~ot contracts along the ar-.tero-posterior a.rls 

until it takes on a squat sub-elliptical :orm. At first the formir:J pu­

pariuro is white, gradually changing from yellowish to brown, and finally 

to a dark bro\vn. The puparium thus fonned consists of tr ... e tl; ird ins tar 

envium. 

It frequently happens that the second t-;eneration ma~ot has not 

completed its development before the host larva has r~a.tured and dropped to 

the forest floor where it spins a cocoon. When this occurs the ma~ot e-

merges from the eonymphal or pronymphal staJe of the host. 

emerge from the pupal stage but this has never been observed. 

Before pupating the maggot under these circ~tances must pre-

pare for its immediate or later exit from the cocoon. ~obbins(35) deter-

mined that the maggot of Diplostiahus Janitrix cuts a circular groove with 

its mouth-hooks around the inner wall at one end of the Diprion pini eo-

coon. ~is cap is left only lijhtly attached and the fly in emerging for-

cas it off to effect its exit from the cocoon. uther workers have found 

a similar occurrence with other species. 

Bessa seleota does one of two tLings. ~e na~got upon leaving 

the host prepupal sta38 makes a hole in the end of ~he cocoon by 'Rhat ap-

pears to be the combined use of the mouth-hooks and a eecretion by ~he 

ma;~ot,resulting in an aperture with a ra;~ed protruded ed·~e. ~.Le Illat;got 

may then leave the cocoon and pupate in the soil outside, or remain 1~-

side the cocoon to pupate. It is not uncom~on in dissecting entire 1• 

hercyniae cocoons to find !• selecta pUl_12.ria, Rr~d perhz.~s emer ;ad ~,i-..-;.1 ts, -
inside. in such oases the !r!El.ggots failed to provide a ~e -·_---:s of ex1 t and 

the adults perished inside the :-:os t cocoon. 'l'he exit holes prepared by 

the maggo1ia are sometimes too small to permit emergerce er :~" c . ~d·,::.l ts "'..!:d 
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they m&'1 be found dead with only their heads ~rotrudin; throu~ the eo-

coon•· 

.111 maggots of the first generation mature inside the cocoon and 

either for.m their puparia inside the cocoon or in the soil. 

D1apause. 

!he question of Whether Bessa selecta eXhibits a tendency to­

ward diapauee has come up in the past in connection with }')arasi te studies 

ot Q• hercyniae. !he problem was insufficiently covered by the author to 

otfer any definite conclusions. 

'l'he term "diapause" as referred to here, is intended to be s:r-

no~ous with dormancy, and to include in its inferdnce the definition of 

the term as given by Shelford (38), "A condition in which no further ac­
_; 

tivitr or progress can be induced until certain physiological changes or 

a phy&ioo-chemica.l character have taken place." 

Sometimes a laok or progress was observed amon3 first instar 

maggots; development appeared to be suspended. !able 3 shows the extended 

.period over whiCh first generation £irst instar mag~ots occurred. Some of 

these were not dissected, but -permitted to continue within the host until 

fall. In the meanti1ne the hosts spun their cocoons, and some in pupatin~ 

sloughed the maggots with the prepu11al integument, while other host pre-

pupae remained in their reco~:ized diapause(34) m:til the ~~;ots were 

dissected. !able 6 indicates the same occurrence in the ~irst instar mag-

gots of the second generation. 

!hose first generation first instar ~q~~~ts Which continued throu~ h 

the summer in a state of inactivation were found at tr.e ti~ of ~~11 dissec-

tione to be enclosed in the dark, sclerotic Shell referred to above. Spring 

diasectiona revealed some of the overwintering mag:sots were si·::ila:ly en-

cued. 
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'l'he occurrence of this inactiv1 ty on the ,"lrt ot ~irst imtar 

maggots wal so closely associated with the formation or a hardened sheath 

that 1 t remains unc'ertain whether diapause exists. 

If we assume that normal development of the ~arasite is Eu!fi­

oiently rapid to make unsuccessful any attempt on the part or the host to 

segregate the maggot, tl1en it is difficult to underst-:nd how these ~ots 

were trapped, unless development was sUBpended. 

On the other hand the physiology involved in the formation of 

the sheath is so little understood, that· no conclusions can be drawn aa 

to whether or not the maggot, even.when developnent is normal, ~on oc­

casion be successfully segregated. A healthy, vi~orcus host ~y be suc­

cessful in its efforts, whereas a weaker individual m13ht fail to offset 

tre maggot. 

Dia:pa:wse among first instar '":1~:.-~_-;ots of Bessa selecta re!IlB.ins an 

open question, although the author doubts that it exists, believin·~ that 

failure on the part of first instar mag6ots to develop is due to scleroti•­

zation of the sheath. 
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EFFICIENcY AS A PARASITE 
(See !ablea 9 and 10) 

~ number ot occurrences threaten the ulticate success or ~esea 

aelecta 4nelo_p1ng to the adult stage. If it were not for such happen!~ 

the eft1o1enc7 ot this Tachinid as a parasite of Q. hercyniae mijlt be 

greatly enhanced. 

!he following is a list of occurrences reducing effi~iency on 

wh10h data were recorded in· rearings: 

(a) ~gs sloughed. 

(b) IJ!a.ggota dead in the e-~s. 

(c) Maggots dislodged. 

{d) Maggoj;s sloughed. 

(e) Unknown. 

1al lrgse sloughed. 1Vhen the eggs are del:; os i ted on the host as 
I 

it is rea~ to moult, they are subject to slou~ing with the hoet e%Uviae. 

Since so little time elapses between deposition of the egg and the exit 

of the maggot, it seems i1nprobable th-=--~.t this would ha.:ppen very frequently. 

'l'he difficulty of determining exactly when the ma:~_:ot does leave the egg 

may have resulted in some error of decidinJ t:r~e e;; had been sloughed be-

fore hatching, when actually it had diec ·.vi thir. tJ:e e~:-:7• From field col-

leoted material it was determined that 4.1 percent of the eggs had been 

sloughed, while 3.8 percent of the insectary deposited e~s were cast be-

tore hatching. 

(b) Maggota dead in the eggs. Frequently ma,3gots were round dead 

·ti'OJD unknown causae inside the eggs. '!hese rn.&[J;gots. had developed ·embryo-

logically but failed to leave the eggs for sooe reason. '!his occurrence 

appeared to be somewhat more prevalent among field collected material than 

among inaeo,ary reared material. Of the total e:;ge collected ln the fielt 

24.8 peroent contained dead maggots, while 16.9 percent or those egsa de-
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poa1,e4 under 1ns.ectar.1 conditions containe~ dead rJa~ote. 

(e) Kaggote dislodged. 1h.en the young ma..53ots leave the e.;3 al­

together to enter the host inteRument they are in a position to be d1a­

lo4se4 rathe~ easily. Empty eggs were found and since no integumental tun­

nel waa present on the host, the habits of the young maggots suggest they 

left the egg and were dislodged before entering the host. !his was found 

to be the case with 15.9 percent of the field collected material while on­

ly 6.2 percent met a siqdlar fate in tha insectary. 

{d) Maggots sloughed. Occasionally the first instar maggots have 

been sloughed with the host exuviae. This is understandable when the es-

tablishment of the maggot occurs just prior to or si~l taneously ·,vi th the 

moulting of the host. Under such circumstances. thB young ma[;:ot would not 

be sufficiently _secured to withstand the ec~sis. On one occasion this 

happened wr~n an overwintering maggot which wae firmly established in its 

tunnel was eio~ghed with the prepual exuvium at the time or host pupation. 

'l'he adult _Q:. herc:yniae was not injured in any way, other than that 1 t bore 

a soar on the abdominal dorsum. Observations have revealed only 0.4 per-

cent of the total material handled was in thie category. 

(e) U'nknow.n. Mention is made of this group, consisting of 5.9 

percent of the total, as unknown. Actually they probably all belon3 in 

the two categories "died in the egg" and "maggots dislodged." It so hap-

pen1 tinat the records were not completed for several lots - the cast &%U-

viae ot the hosts were not analysed. 

In addition to the above occurrences which react on the ef't1c1en-

oy ot !• seleota aeveral other thine~ happen on whiCh no complete data waa 

(t) Wasted oviposition. Occasionally a host larva is f'orm4 w1 th 

more than one B· seleota egg attached to 1 t. Considering the thinge Which -
8J happen 'o a single individual before it reaches the adult stage, two 
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or three egge on one hoet larva may assure successful parasitism or the 
• 

h91t. However, an individual host larva will apparently support or.l7 one 

maggot to maturity. If others are preeent they will succumb to the etro~­

gea1i. · On one occasion a mature maggot emerged from the host and examina-. . 

tion revealed two first instar and one third instar ma:;ci()ts remaining. 

None of these would have survived in a dead host depleted of food material. 

Of a total or 503 parasitized larvae reared, there were 590 eggs presen' 

or an average of 1.2 per larva. 

(g) Emergence of Maggots from Cocoons. Prequentl7 the mature 

maggots do not emerge from the cocoons but merely puncture one end and 

then for.m their puparia within the host cocoon. If this hole has not been 

made large enough the adult is unable to emerge, and often the adulte are 

found dead with only their heads protruding through the pmctures made b)' 

the maggote. 

Dissections of cocoons bearing no punctures have revealed pupa-

ria and dead a.dul ts inside. In such cases the maggots failed to make ar-

rangement tor the subsequent emergence of the adult stage. 

~1814 Records of Parasitism. 

Before entering a discussion on recorda of parasitism it is felt 

that mention Should be made regarding expression of parasitism. 

While observing the activity of parasites in connection With the 

rearing or torest insects a number of degree• ot parasitism have been no­

ted. Larvae lD.S¥ be obtained from the field which contain paraei te egge 

or established maggots, but development of suCh parasites to the adult ie 

often in,errupted at various st8.t.,~8 w1 th the reaul t that the adults do not 

emerge. 

When we epe&k ot "percent parasitism" what exactly do we meant 

Do we 1111an that a particular percent ot _larvae were pa.ras1t1zed to the ez-
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tent that they bore egga? Do we mean a certain ~.J€rcenta~ or larvae -.vere 

paraei tized beoauee they contained rarasi tic ma.;;ots? Do we mean that 

from a known number ot individuals a certain number of parasite ma~ots 

emerged and hence the percent parasitism was so muah? Do we mea.!l that 

from that known number of parasi tized individuals a certain number of na-. 
raaitic adults emerged to carry on the work of their species? 

Each instance definitely represents parasitism but it is no in-

dication of the efficiency of a parasite to state that a certain percentage 

parasitism was observed if we are referring merely to the number or host 

larvae bearing eggs; or containing maggots; or from which tn.:':.i:;:;ote e.:1erged 

but died before the adult stage; or from which adults emer_;ed while also 

there were oases of each of the others. 

In expressing percent parasitism some indication of the parasite'e 

success should be given in order that at a glance one may esti~ate the ac-

tual efficient work done by the parasite. The following definitions are 

suggested as doing this. For the purpose of these definitions it is con-

sidered that the success of a parasite depends upon destruction of the 

host, achievement .of maturity, and the production of a new ~eneration. 

{a) unsuccessful Parasitism is that for.m of parasitism When the 

hoat insect has been subjected to attacks of ~ parasite but survived, while 

the l_)&rasi te died as a result of being slou3hed, etc., befcre re':cr~ir._:; 

the adult stage. 

(b) partially Successful Parasitism ie t~at form of parasitism 

occurring when the host insect is killed by the activities of the parasite, 

and the parasite dies~ well before reaching t~e adult etau~. 

{c) successful Parasitism is that form or parasitis~ cccurring 

when the hoat insect is killed by the activitiee cf tee parasite, and the 

ad.ul t parasite emerges to produce progeny. 



41 

(4) Total Paras! tism is an expression of the summation of all ~l:ree. It 

11 that form of expression which includes all evidence of parasl tism ir. a 

given a ample, whether it be successful, partially Euccessful or unsuc~ess­

:tul. 

In this particular paper reference is made to "potan:iall::o- suc­

cessful parasitism." !his is merely considered a conve~ient term to express 

what might have been SUCCe6sful parasitism if the development of t~-.e :Jag­

gOt& had not been stoppe~ by dissections. It is not intended to be adop­

ted as an expression of pa,rasi tism. In the usual studies of p:.rc.s i te ef­

ficiency the ter-m would be unnecessary, although occasions mijht arise When 

it would conveniently express wh,::t mi:~ht otherwise have been f::uccessf'ul pa­

rasitism if wilful mechanical interference had not prevented it. 

Another expression of parasitism which should be redefined here 

is that of !_uperparasi tism, which is "that form of ~)~~ra~i ti~m occurring 

when there is a superabundance (more e:-;_;s 1 a.id than can r:urvi ve) of !'ara­

sites of a single species attackin~ an individual host insect." 

Of 3,151 G. hercyniae larvae collecteC: in the field the total pa­

rasi tized was only 169· or 5.4 percent total :P~-ra~ i tis:n (Table 11). 'lhen 

broken down this represents only 0.2 percent successful parn~itism, 0.2 per­

cent partially successful parasitism. Those potentially successfully pa­

rasitized, that is 2.5 percent, can mostly be included in the last two 

categories, since the percentage lost after the ~530ts beco!!le est'~bl1ahe4 

is comparatively low. r:owever this would yield P..t the ·:1ost ~ l'erce!lt euc­

oessful ~d partially successful p.s.rasi tism. Unsuccessf·.D. p.:.r:..s i tifm was 

2.4 percent. 

These were the only data collected on field }1?.ras1 tism of }. 

hercyniae by Bessa selecta, but they are considered to be representative 

ot what was found in the past. or course some are:-1-s when t 1ken 1r.d1vidual­

ly would yield a hiJher rate of parasitiem. ~e n1terial used fer tr.eEe 
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uta Wal, oolleoted in various parts of ~Taw Brunswick and repreaenta the 

sreras• cont1t1ona. 
, 

Table 11 also shows the percentages or parasitism 

tor the different categories in the individual lots. This reveals that the 

total percent pa~aeitiem varied between 0.9 and 25.0, while the succeaarul 

an4 partially successful parasitism ra~~ed from 0.6 percent to 10.7 per-

cent. 

Oocaaionally fairly high percenta59s of parasitism occurred. 

Yrom casual observations these appeared to occur most noticeably in spruce 

et.anda adjacent to larch or mixed with larch in which the larch sawfiy was 

present in greater than normal numbers. !his· is taken as indicating that 

Beeea selecta being more numerous under suCh conditions, was attracted to 

G1lpin1a hercyniae from Pristiphora erichsoni, and that probably the para-

ei te does make a better showing on P. erichsoni than it does on G. hercyniae. 

In soma localities B. seleota is considered to be an important control fac-

tor. 

Samples of cocoons from the field 5ive an incomplete picture ot 

the activity of Bessa sele~ta because of its habit of sometimes leaving the 

host larva before the cocoon is spun. 
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HOST RECOBDS 

Jh• hoat preferences or '!achinidae are chlefiy among the Lepi­

doptera an4 Ooleoptera, Clauaen (13). Bass a eelecta is one of the rela-

t1Yely tew •peciee which attack sawtly larvae, the 1'enthre41no14ea. OM 

trequentl7 t1n4a reference to Beasa aelecta as "a paraaite ot sawfliea." 

B8ar1nga of thia !achinid ind~oate how apt a description this 11. 

Beesa selecta is considered by the author as primarily a parasite 

ot Pri•tipeo~a !l1~eon1 in Nova Scotia and New Brunswick at leaat. It 

ia believed that heavy parasitism or other species of sawfliea, including 

G1lp1n1a herc:yniae, occurs only adjacent to or among larch st3Jlds where 

p. ericheoni is present in fairly large numbers. -
-ong those Tenthredino1dea from which the author reared !• selecta 

are Prietiphora er.1Chaon1 (Htg.), Gilpinia hercyniae (Htg.), Pristiphora 

_eniculata (Htg.), .P1konema alaskensia Roh., l• dimmocld.i Ores a., and 

Neodiprion abietia Harr. Only seldom was it taken from Lepidopterous hoate 

among which were Nymphalia antiopa, and Nep:ytia ca.noear1a Wlk. 

~ttempts w&re made in the insectary to rear !• selecta on other 

Lep14optera but without success. Among these were lup1thec1a spp. (from 

spruce), Ellopia fiaoellaria G.n., and Elaphria versicolor Grt. lgga 

were deposited but the maggots did not become established. 

!able 1 lists the hosts from whiCh Beasa select& hae been reared 

aa recorded in the literature. 
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Table 9 Parasitism of Field Collected Oi1pinia hercyniae Larvae 

Showins at Happened to 3essa selecta. Series .• 

* Total E~s ~1a."'n-ots lfu.:;gots 1"a""""ota lfu.g'3'0tS U.a'-'gots a__,_;ots Adults 
Lot m.unber nurnber Eggs & Sloughed Died in ·E.;t;s Dislodged s, ougl'led Established ratured ..Pupated Emer:.ed ;. 

rumber Larvae Parasitized llaggots Ho. % Ho. -f!_ ITo. ~ No. % ~. 0. ""' 1 o. d lio. '~ ! o. t!l tain fO I ;o ,o ,o 
~ I 

1 12 3 3 2 66.6 1 33.3 
20.0 

2 16 1 2 2 100.0 

3 88 1 1 1 100.0 

4 95 1 1 1 100.0 

5 135 2 2 1 50.0 1 50.0 

6 105 1 1 1 ioo.o 

7 490 6 6 1 16.7 4 66.6 1 16.7 

8 367 39 40 ·1 2.5 12 30.0 6 15.0 19 47.5 1 2.5 1 2.5 

9 290 l 1 1 100.0 -

10 249 3 3 ]; 33.3 2 66.6 
29.3 

11 350 11 11 3 27.3 2 18.2 1 9.1 5 45.4 

12 223 36 40 11 27.5 9 22.5 15 37.5 2 5.0 3 7.5 
10.8 

13 176 29 29 5 17.2 5 17.2 13 44.8 3 10.4 1 3.5 2 6.9 

14 50 3 3 3 100.0 
20.8 

15 221 12 12 3"' 25.0 9 75.0 
9.1 

16 46 2 2 2 100.9 
11.9 

17 86 10 10 l 10.0 9 90.0 

18 152 2 2 1 50.0 1 50.0 

Totals: 3151 163 169 7 4.1 42 24.8 27 15.9 1 0.6 78 46.2 6 3.6 2 1.2 6 3.6 
,ots 

~ Dissected before development completed 



abl e 10 Insectary Induced Para"'itism of ~i lninia hercvniaa 

Showing :lhat Happened to Bessa selacta Series B 

. • -
Total Eggs 11.aggot s Maggot s 11ag~ots ;,'k't,~gots l'"lg;ots Maggots Adults 

"" LOt Nunber Eggs and 81 oughed Died in E,3gs Dislod...,ed Slou.._,r.ohed stablished Mat ured Pupated Emerged Uncertain 

lTUmber Parasitized T.aggots :ro . % o. rJ1 o . Ho . 
,., 

Ho . 4 NO. .. , ! 0. 1 .:To . ~ :ro . 1 
,~ ,, {a p I I I 

19 75 75 1 1 . 3 31 .n . 4 14 18 . G 12 16 . 0 2 2. 7 15 20.0 

20 15 15 6 40 . 0 7 46 . 7 
. - - 2 13.3 

21 9 l1 4 36 . 4 7 63 . 6 

22 2 2 2 100 . 0 

23 11 11 l 9. 1 1 9. 1 8 72.7 1 9. 1 

24 5 7 1 14. 3 6 85.7 

25 6 25 2 8 . o 22 88.0 1 4.0 

26 2 3 2 66 . 6 1 33. 3 

27 20 20 1 5. 0 1 5. 0 18 90.0 

28 37 41 7 17 . 2 1 2. 4 16 39 . 1 1 2.4 2 4.8 2 4 . 8 12 29.3 

29 5 5 2 40.0 3 60.0 

30 71 121 8 6. 6 95 78 . 7 1 0 . 8 4 3. 1 13 10.8 

31 6 6 1 16 . 7 4 66.6 1 16.7 

32 24 24 3 12. 5 1 4 . 2 15 62.5 5 20.8 
·I 

33 52 55 6 10 . 9 8 14. 6 3 5.5 32 58 . 1 "1 1. 8 5 9.1 

Totals: 340 421 16 3. 8 71 16 . 9 26 6 . 2 1 0 . 2 240 57 . 0 1 0 . 2 5 1. 2 · 11 2.6 50 11 . 9 

-~ Dissected before development completed 

1" Belong under nua.ggots died in eg srt and ""._a;--;ots 

dislodged" 
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.rig. 1 .Dorsal view of egg. 

Fig. 2 .&,ateral view of egg • 

.l«'ig. 3 Lateral view of tirat-instar maggot. 

Fig. 4 Firat-imatar maggot showing position tn integument&~ funDBl, 

sleeTe, and Shea~. 

iig. 5 Lateral view of bucoopha~al apparatua ot tirst-instar maggot. 

Fig. 6 Dorsal view of same. 

!Pig. 7 Lateral view ot buccopharyngeal apparatus of second.-1nstar maggot. 

Fig. 8 Dorsal view of same. 

Fig. 9 roster1or spiracle and stigmatic chamber of tirst-instar maggot. 

lfig.lO ventral view of pseudocaphalon of f1rst-1nstar larva. 

Fig.ll ~osterior spiracles of second-tnstar maggot. 

P1g.l2 posterior spiraclas of third-instar maggot. 

Yig.l3 Anterior spiracle and atigmat1c Chamber of second-instar maggo-. 

~1g.l4 Anterior spiracle and stigmatic Chamber of th1rd-1nstar maggot. 

1'1g.l5 Anterior larval {third-instar) spiracle remaining on puparium. 

Fig. 16 .~.~ateral Tiew of pro~oracic apiracular apparatus of p~~pa. 

Fig.17 Lateral view ot prothoracic oornicle of the prothoracic apiracular 

apparatus. 

P1g.l8 ~arged Tiew of the prothoracic spiracle of pupa. 

F1g.l9 L&,eral view ot second-instar maggot. 
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~ig.20 Lateral view of third instar maggot. 

F1g.21 ventral view ot pseudocephalon of third-instar larTa, showiDg 

enlarged views ot sensoria. 

F1g.22 ventral Yiew ot abdoDdnal segments seven and eight of third-instar 

maggot to show position of anal opening. 

Fig.23 Lateral Tiew of buccophaeyngeal apparatus of third-1nstar la.na. 

Fig.24 Dorsal view of same. 

F1g.25 ventral Yiew of pupa showing development ot appendages, mouthparta, 

eye regions and antennae. 

F1g.26 Dorsal view et pupa. 

F1g.27 Lateral Yiew of pupa, ahowing position ot prothoraoic spiracular 

apparatus. 

F1g.28 Lateral view ot puparium, ehowi.Dg poei tion ot linea ot cleavage, 

position ot prothoracic cornicle, remains of third-instar larTal 

armature and ambula:toey organs. 

F1g.29 Foaterior view of puparium, showing remains ot third-instar larval 

pos~erior epiraelea, and anal opening. 

F1g.30 Anterior view of puparium, showing prothorax, masothoraz, and 

region of invaginated pseudocephalon. 
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