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THTRODUCTION

The Vietords unit of Forset Insect Investigations was
organized in 1940 to handle forest inseoct problems on the islands
and voastal dlstrioet of Britigh Columbla west of the Coast Range.
In order to provide an ilmnedlate gtaff, Mr. K, Grahem was
trangferred I'vrom the Vernon anﬁti and M.L. Prebhle from the

LY

Fredericton unit, in June and July of 1540. In co-operative
arrangensntes for the establishment of the gervice, the Britigh
Columbla FPorest Branch provided s hullding at the Cowlchan Lake
Forest Experiment Statlion, and Divislon of Entonolopy financed
the alterations needed %o it the building ag a fleld laboratory.

~ The geason of 1940 wag spent in becoming familiar with forest
sonditions in the Cowlchan lLake and other areas in southern
Vanacouver Igland and in the lower Fraser valley. Varlous insect
problemg of interest to foreslers in the Forest Iranch were
investl pated ln a preliminary manner, sopme projects carried out by
W.0, Mathers from the Vancouver sub-laboratory were examined with
a view to thelir continuation, and varioue new problemg were
congidered, preparatory to drawing up plans for intensive invesii.
gationg to be undertsken by the Vietoria unit.

4 number of long time prolects were comnenced in the 1941
geason, These include (2) apbrosis bheetle bilonomics, damage and
adntrol, on whick work in 1941 was ecarried out at Grest Central
Leke in eo-~operstion with Bloedel, Stewart and Welah; (b)
blonomios of snd damape ocsused by Perones varlians in the ¥cConnell
Craek and Cottonwood Ureek sreas, wlth supplementary observations
at other localities; (o) demapge cnused by Plgsodes sitkensis in
gpruce plantations at Green Tiobers, ¥Ycho Lake, and in natural
stands, in relation to eeologloal factors; (4) and (e), the role
of ingeats in geed production and in geedling egtablishument, in
so-operation with foresters of the Provincisl Forest Branch,
Ohservations were also oade on Dendreotonus pseudotsugae and ofher
forest snd shede tree ingects ag occasgion permitted. Anong these
ware the sstin wmoth and the Huropesn lecaniun sesle, which were of
partioular interest in regerds to parasitisn by introdused
parssites,

In addition to co-operative effort outlined in the foregoing
pavagraph, we have had helpful co-operation with Mr, H.F, 0Olds,
of the Plant Protection Bervice, Vancouver, in conneetion with
Buropean pine shoot moth scouting; with Mr. R, Glendenning, of
Field Urop Inseot Investigations, Agassiz, in connection with
soouting for Europesn lecaniun scale; and provided information and
parssite materisl from the gatin moth and the black-headed budworm
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to Hr. A.B, Balrd, of the Belleville Laboratory, in conneotion
giﬁ&ﬁzha establishuent of colonies of paragites in other parts of
AR .

The present staff of two investipators is adequate only for
sarrying out the preliminary phages or restricted portions of the
progran of projscts desoribed in this report, For the development
of the Forest Ingeot Service in this araea of soncentrated forest
wealth and to maintsin gtesdy progress in the investigations,
geasonal snd olerical assistance is partisularly redquired. it is
to be hoped that deflclensies in staff, equipnent, and gquarters
nay be oorrected as soon aeg clvoumgtances peralt.
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Ambrosla beetles; blonomics, deteri-
oration and aontrol. H.L. ér@h@i@ and
K. Graham,

The followlng progrese report, whioh was digtributed to co-

operators and interested parties in February, 1942, sumnarizss the
prineipal results of the i%%l investigations, ‘
ELIMINARY REPORT, AMBROSIA BERTLE THVESTIGATIONS

o e vt

Great Central Lake, Vancouver Island, B.0., 19%)

INTRODUCTION

Ingeote constitute an ever presgent risk to felled and bucked
timber left on the ground during the warmer months, There are
gseveral specles of aubrosis beetles which are in flight at some-
what different periocds during the gumser, They bore rather
different types of gallaries #Ato the wood and have decidedly
variable rates of psnetrstion, Algo, theres are various other
kinde of Iingeots which atiack felled and buoked timber in company
with the smbroeis beetles, having as & rule a slower initial rate
of penetration but which iIn the gesond season or later ususlly
burrow quite deeply. Produetion loeses, especlally of clear knot-
free lumber from the outer layers nay be sgerious where logs have
heen left too long bhefore manufacture,

The investipgations reported on here were undertsken in order
~to supply informstion on the relative isportence of the wvarious
gpeolies of insects snd thelr rate of penetration under verying
sonditions, and slso %o Ainvestigate the poegsibilities of preventing
attack, Studlies previously conducted on anmbrosis heetles in
British Columbla by officers of the Division of Entomology,
Dominion Department of Agriculture, had hrought osubt gevera
important faots, In relatlon to the control of aubrosls heetles
in freehly ocut lumber, G,R, Hopping and J,R, Jenkins (1973, Can,
Dept.Int, ,For.8erv.Cire.no,38) deternined minimun periods of kiln.
drying at various temperatures and o constant relative humidity of
0%, in order to gcause complets mortality of the insects contalned
in 3-inoh lumber, as follows: 9 hours at 120 degrees F., 24 hours
at 140 degrees, znd 1d hours at 150 to 160 degrees. Alr-gensoning
dl4 not prevent the development of a large proportion of the
ingeots ocontained in the lumber at the tine of sawing., In stulles
of the effeot of tine of felling upon smbrosia bestls attack,

WeG. Mathers (B.C, Lumberman, August, 1935, p.14) found that logs
present in the woods from the first of April to the last of
September were almost certaln to be attacked by one or nore
specles of the beetles, regardless of the degree of seasonin
the logs, which would vary in relation to the time of fellin

1
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Freedom from attack could only be sssured by removal of logs befors
the flight period, U In other unpublished etudles, Mathers investi-
§aﬁad the possibllity of control by preventive sprays (various oils,

ime sulphur, ete.) applied to the bark surface of hemlook lops,
but dipoovered no gpray that gave more than very temporary or only
partial protection., Inflamnable mixtures sould not he used under
ugually existing conditions.

With thieg baskground, the pregent stullies were undertaken with
full reallzation of the ﬁif%iau tles of the problem and of the
lmprobabllity of dlscovering any practleal solution. It was
belisved, however, that there was a need Tor a more ascurste
dsternination of the soelual depth atialned by the ingeets in relation
to tiue of attaok and subsequent interval o namufacturs, in opder

to bring out the luportance of tilme element zeg elearly as poseible,
The sollegtion of such informatlon, to have any peneral applio-
ability, is necessarlly a gradusl process, requiring nore than one
geagon eapeclally wherse, as in the present circoumstances, only a

part of the investigatord time omn be devoted to this partiocular
problem. Some experiments were aleo undsriaken to deteruine whethey
attack might be prevented by treatment of the wood prlor 0 felling,.

The investlgatlions were carrlied out in marginal tiuber
hordering & 1937 out near Thunder Bay, Creat Central Lake, on
holdinges of Bloedel, Brewart and Weleh, Lid. To ¥p., J.¥. Challenger,
Felling and Bucking SBupervisor, and %o many other mesbers of this
organization, we gratefully acknowledse our indsbhtedness for
egslstence in trangportation and ascommodation and for continued
interest in the progregs of the investigstions. ’

WOOD-BORING INSERGTH

Three major groups of insects, vis. barkbeslles, the wgé&m
borers and the anbroels beetles, occurred in henlook logs at Great
Oentral Leke in 1941,

Barkbeetleg

This group includes many speclieg which live in the cambial
region snd ocoasslonally seore the wood surfsce lightly., The bark-
heetles are of no lamportance ass apentes of deterioration in felled
timber, The specles Fgeudohylesinus Lsugae Sw, occcurred commonly.
in hemloek logs that were put down in April and Hay., The first
hrood galleriss were started in Hay.

Bood-borers

Four types of wood-boring larvase were found in the hemlosk
loms, viz. prubs of long-horned hectles (Uerambycidae) and of the
netallle wood borers (Buprestidae), whiech typlcally feed for sone
weeke in winding gellerieg betwesn the camblium snd wood %ﬁ?fﬁéﬁ




-5

bafore sntering the wood; and grubs of s beetle (Serropalpus sp.)
and of a wood wasp (Sirioidse), both of which as yOung larvas bore
dirsetly into the wood, leaving no external evidence of gitack.

The wood-bovers, though pregent in conglderable numbers, 4id
not penetrate deeply encugh in the first sesson o warrant detalled
treatnent of the data.

Apbrogle Baetles

Four specles of anbrosls heetles were recordsd during the
observations in 1941, Unathotrichug guleatug Lec, wae by far the
most inportant under the sondlitlions obtainkng in the experimental
ares at Great Central Lake. Platypus wilsoni fw, wag lesg numerous

but bhored to great depths in a short pericd, The other two specles
were vare or absent in the experimental logs.

Teypodendron gevifrons Mannh.t The beatls is about 31 mn.

, © long by Whomm, wide, very stou$,
brown with light coloured longitudinal bands on the hack., The
known hogts include Douglas fir, hemlosk, helsam, pine, epruge and
dedar, as well as bireh and alder. The beetles heoone active early
in the spring. Oalleries were heling oubt into Douglas fir and
hemlook lope on the ground, znd An the exposed part of logs in the
water, at Franklin River, Coleusn Creek, Fort Albernl and Graat
Central, by April lst. Oone gallerdes wers already hored %o a depth
of 1/2 - 3/% inoh into the wood, The beetles ccoasionally enter
logs through exposed wood surfaces in addition to the usual entry
through the bark, The galleries typloally extend to a depth of
shout an inch radially, and are then dirested ooncentrically with
the rings, Humercus "oradlee" in whieh the young develop ooour
alons the parent gellsries, The galleries and eradles hecons
sonspleucugly darkestained with ambrosia fungus. Thig beetle
requires wood in a partially seasoned condlitlion and 414 not ocouy
in hemlock logs put down in 1941, though 1% very probsbly will
invade these lops in 19k2,

Xylehorinus teupag Sw.: This iz & minute spesles, only aboub
2 mm. long hy 2/% mm, wide, nmore or

1age unitornly dark hrown, The known hogts inelude Douglas Tir snd
western hemlook, The entrance gallerieghrs the snallest of those
daugad by the ambrosia beetles, They are snlarged at szome depih
in the wood into a general chambew in which the developing larvae
feed in congrsss upon the awbrosla fungus. UHew attacks were noted
in Hay snd depthe as greant as 1; inches were attained by @aﬁﬁﬁﬁ.
Oeoaslonally this small beetle made use of galleries shandoned by
Gnathotrichug sulcatug, extending the abhandoned gallery desper into
the wood. Xyleborinus wae gomparatively scaree 1n the hemlosk
logs studied in 1GWL, -
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Gnathofrichug suloatus Les.t The beetle is about 34 mm. by 1 mm.,
. unifornly dark brown. Known hostsg
inslude Douglas f£ir, grend fir, western hemlock, spruce, pines and
gcedar., The galleriss extend radially for s shopt distance, then
are directed conpentrisally at suscessive depths at intervals of
about » to 1 inch. Many heetles constructad three or foup of thege
lateral galleries in addition to the radlal gallery in 1941, The
young develop in aorpdles along the lateral gallerles, sone of which
extend for silght or ten insches around the sten. ﬁﬁni@% wara aotlive
at Graat Central Lake by early Aoril, many galleries heinz started
hy the middle of the month, Additionnl attacks ococurred in May and
later in the sumser; a smal) number were sgtarted alter the end of
August, and some of the bestles wers s$ill throwing ovt boring dust
on Nov, 27. dome baetles enter logs at the end gpoetion, otherg
where bark has been dlglodged, but the mors commor hablt is %o enter
through the bark.

Platypus wilsony Sw.t This ig the largest of the ambrosis beetlaes,
' ghout 5% mm. long by V2 mn, wide, devk
hrown, somewhat flsttened, Xnown hosts inoludes hemlock, grand fip,
aﬁgbiiis fir, Douglas fir and spruce, The gallerles have the
greategt dlaneter among those saused hy native anbrosis beetles.
They proceed more or less radially and ultimately reach a depth of
ahout a foot or move. The bestles overwinfer in the galleriesg snd
in the following yeer sonstruct winding latersl branches. YLrgs are
deposited frealy in the gallerlies and the ensulng orithe wandey
shout in the palleries feeding on smbrosia fungus whieh grovs OR
wallg., At full growth the larvee cut oradles of7 fron the main
gaileries, and the final developnental etages ave passed thereln.

This gpecles comes into Flight during late July or Auguet and
attasks ogour over a period of aboul s month, iew galleries were
fipat noted in hemloak logs at freat Centrel lake in late August and
were slresdy ertendsd to a maxisum depth of I inchea. By :
Novenber 30, a few gellerles had attalned a dspth of .6 inches,snd
wEre aﬁtmalig much longer than indlsoated by this radlial nessurement.

Tris species was rather uncomion in 1941, ocourring in only
three logs out of over 50 that were svellable Tor attack during the
flight period. |

FXPERIVENTS ON PREVENTION OF ATTACK

The experiments on prevention of attack in the 1941 investi-
gations were desipzned to debermine whether wood sould be nade
tooune to ambrosis bestle attack by means of ilmpregnation of the
living sapwood with chemicals polsonous or repellent to the beatles.
Mush work hes been done on the injestion of chemicals into trees
for such purposes as stuldying circvlstion within the tree,
pregarvation of colouring of the wood, and the conirel of harkhaetle




broods slready established in the esmbilsl vepglen; but the cuestlion
of ambrosls beeile control by such mesng ® to hove recelved

- 1ittle attention, The technicue has bheen sxtenslively and sucoess-
fully used for the eontrol of barkbeetle outbresks in various paris
af the Unlted Btates (Uralghead ond Bt.0eorge, 1978, Jour.For. %64
2634 Bedard, 10%&, Joup.For, 36135-40; ¥hitten and Baker, 1939,
Jour,Baon,Ent, 321630-634), It oconglets eszentlnlly of atiaching
a rubber reseptacle about the upright stem a% a point where the
ends of the vesgsels in tha ocvier layers of wood have been sxposed
by sutting or sawing, the chemleal in water solution lg poured into
the receptnele and ig abhsorbed by the exposed vessels.

Twenty western hemlook trees at Ureat Central Lake were trasted
with zine chloride or eopper solution in three series. The [irst
geries oonsisted of ten trees treated in early April, the second
gerisg of seven trees treasted in late Yay, ond the third series of
thrae traes treated in late Aupust, Comparnble eheok trecg wevre
tnolufled foy oooh geries of treated trees, nine check treesg belng
studied sltorether, A convenlent time after the initial trestvent,
the trees wers felled and ecut into 10-foot log lengthe, Banple
Atass were token at 10-foot intervels in opder to deternine, Wy
menne of ohemies) feste, how far up the trunk and In what CGeunslty
ti:e chemieal Yed been sbgorbed. Finelly, ons«foot gectlong were
sut from representative lop lengthz at svocessive intervels fop
detniled enslyele of the inseet atinsk. The data recorded for sach
geetion includsd 1) sunerficial area, 2) conditlon of fhe ocanblum,
7Y nupher of atiscks hy each gpecles or type of inesct, 4} pondition
of the ilnsect, brood or burrow (i.e., living, dead, gollery
abandonad, etc.) and 5) the depth of penetration of all or of s
representative gomple of the galleries, to the nearest 1/16 inoh.

Infornation of a nors gensral character on the varlousz ingeots
found in the wood genples has been piven In an garlisr gectlon.
Gonelusions relating to the effeot of various factors upon lmpreg-
netion, and to the affect of impregnation upon ingeet attack, are
noted in the following pavagraphS.

1. e frotorg which mirht be expsoted to influsnce shbsorpblon 66
varying haights snd in varying degraes in the sapwood of welle
opowned healthy tress include the kind and amount of ehemioal,
gmount of water used as & cervier, the neture of ¥he oyt into the

gapwood, anl the season of trestment,

(a) The two chemiesls used wers zine chlorlide, comnercial, in
powder rorm, mnd oopper aulphate, comaercisl, Iin arystel form, The
evidence suprgeste that other thinge belng aqual, batler &iﬁ%&iﬁw%&@ﬂ
ghroughout the sapwood may he obtalnsd with copper sulphate. Dense
uniforn deposits to & helght of over 100 feet ware ohtained in one
trpe with thie meteriel, Some of the troes treated with zine
ehloride approsched this perfopnanse however, with nodevetely heavy
and fairly uniform @aw@&iéa to & height of 90 feet,
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(b) "Paste" applications of zinc shloride were unsatisfotory,
giving poor lmpregnation esven as low gs 20 feet above the point of
treatment. Beet results were obtalned with the larpest quantities
of chenleal and of water; in the case of zino ohloride this was
about ,19 pounds chemieal and .14 quarts water, and in the case of
asopper sulphate, about .17 pounds chemioal and 2% quarts water,
per ineh of clrounfersnce st the polnt of trestument. These upper
linite were dlctated only by the size of receptacle avallable,

(e) daw outs to a depth of | inch and also 1y inch, as well
as V-ghaped axe outs to a depth of § inoh, wers tried. The nature
of the out appearsd to be unimportent, bul the depth of the out was
important eince the thickness of the ring of impregnated wood
tended to be roughly the ssme as the wildth of exposed vessels, Thias
%a’ﬁg be expected from the known faots of siroulation within a tree

{4) Among trees which showsd the most satisfactory
inpregnation, were ones treated on Aprdl 3, on Hay 20 and on Aupuetl
26, Apparently within the limite of April to Aupusl, at leasst,
there are no seasonal regtrictions on gatisfactory shaorption,

2. The bark of treated trees seasoned more rapidly, following
desth of the eells due to the chemleal, than the bark of untreated
cheok trees. SJeasoning was aleo more rapld in the lower portions
of the %trunk where ilmpregnation was gererally more couplete than
farther up 1n the orown, Similar trends occurred in browning and
dropping of follape, The rate of seasoning had conglderable
influence upon ingeet attack in that repldly seassoning treated logs
becane sultable for general atteck earlier than check logs.

3. It is of interest to determine the effect of lapregnation upon
bharkbeetle attack, even though these inseols are of secondary
interest 1n the pregent gtudy, becsuse of the fact that other
investigationg on the effect of chemieal injsctlions have deall
largely with barkbeetles, The specles Pgeudohylesinus tsugae
osoourrel comzonly in treated and check logs put down in April.

Sample sections of 36 loge were analyzed in June, Augusgt and MNovember.
Loge were classlfied as having good imprepnation when over 504 of

the periphery in the end sectionsg had a heavy deposit of the

chenioal; medium lupregnation, when about 50% of the periphery had

st least s medlum deposit; poor lupregnation, when legs than half

of the periphery had a medium or lighter deposit. Data on the
average density of sttack and the degree of sbandonment of the
galleries (non.productive galleries) in logs segregnted according

to the nature of the lmpregnatlion, are sunmarized in teble 1,

{a) The density of attask 414 not inerense after Juns, sgince
flight of these barkbeetles wes over by the tiuse the first asnalysls
wos nade, The pesults for the treshed logs seem to luply o causs
relationship betwesn degree of impregnation and denslly, heavy




Tabvle 1.

Summary of ﬁaagi%y of atteck and percentage of abandonment of gallerles,
Pgeundohylesinus tsups

zae, in logs of the first series, Great Central Leke, 19%1.

June exsmination

Wo, of
attacks
89, T4,

Teat logs

(¢} poor "

Cheek logs

arnatlion

0u5
ok
8.3

% of

Yo, of

C9
6‘9

August exsminaiion

gallerles =oltacks g&’l@vi%&
mhgmﬁnp@ﬁ B, , s_sgﬁ s

33

Hov. &3

“Ha. of
attaeks Qﬁl&&riﬁﬁ
8q, f¥. oned

=

0.8
4.3

75

% T of

2.4

1.6

g4

1.8

wg‘ﬁw
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impregnation diecouraging attack, This relationsghip was howgver
entirely spurlous, and ineidental %o the asin Tactor influencing
attack, whioh appears to be bark thickness; atlacks were
songentrated in the upper trunk where bark i1z thin. Impregnation
wag poorest in these upper levels, snd heaviest in lower, thidk.
barked sectlons of the trunk. The average density of sttaok for
ehack lops was oomparatively low beocsuse (1), logs fron all parte
of the trunk are inoluded, there being no segregatlion of check logs
into gategories related to bark thickness, and {ii}, ssasoning of
the bark of sheeck trees was very slow and extended into and beyond
the period of beetle flight. : ,

{b) The degres of sbhandonment of gslleries without deposition
of egpe, was related to ssssoning of the bark, and thug only
indirectly to degree of impregnation. A majority of attacks made
in seppy barks were non.productive due to the parent beetles being
drowned or %o thelr sbandonment of the burrows at a very early date.
This wasg particulsrly the oage in cheok logs.

{¢) There was a partial survival of some hroods to the young
adult stage, 1n loge known to have a medlum lmpregnation of the
. chemlonls, '

(4) ‘These results with Pseudohylesinusg barkbeetlss 1n wealern
henlook are st variance with resulfs obtainel by other investigators
with other species of barkbeetles, especlally Dandrootonug app., in
other hogt trees., An explanation for this ig not yet a1 hand,

L, Analyses of attacks by the ambrosis bestle Gnathotrichus ;
suloatus are summarized for two series of loge put down in early ‘
oril and late Kay in tables 2 and 3 respectively. The data for the

geoond geries are not as extenslve as could be desired, partioularly
for ocoupled galleries, but thils was an wnavoldsble consequencs of

the very high sbandonment in these later galleries, Gaps in table 3
indicate that the records are so meagre that to include then would |
only be misleading. The naln conclusions regerding the Gnathotpichus
attaock are as follows!

(8) Attack ocoourred earlier snd in graater density in treated
than in cheek logs. Thlg was apparently due to the earller
seasoning of chemleally killed berk, The density of sttack Ineressged
somewhat from June through August to November in all types of logs,
wut remained heaviest in loge in which the beet lmpregnation, and
hence the most rapld gessoning of the bark, had been secured.

(b) A large proportion of the beetles died in or abandoned the
palleries without depositing eggs and before the galleries atiained
whet might be considered thelr normal depth. Close to 70% of the
galleries startes in the Ciret series of 1ogs were not ocoupleted,
and over 908 of those etarted in the second serles of loge.




Test loge
{a) good

Table 2

%ﬁ%ﬁ&?? of density of attack, percentage of ghandonment and depth of gallarﬁ&a,
Gnathotrichue gsuleatus; in logs of the first seriles. Great Centrzl Lake, 1 1941 .

{Average and maximun depth of gallerles expressed in 1/16'e inch)

June exsmination B August examination Hov, @5@%&3&%&@&
% ?&@ﬁh

2,31 76 13.7 21 10.8 23 4,17 79 23.0 %0 10229 4.85 €9 35.6 96 T3 35

iapreg. "

- (b) medlum 2.36 47 1.5 31 7.6 1% 3.58 71 32.0 B9 162 H& K.68 (26) k2.5 56 20 §3~Z

impreg.

(e} poor

, .
1.70 1# 12,2 29 9.5 29 3.58 50 19.% B8 13.3 27 B.05 62 270 53 B3 WO

imprag.
Sheek lops 1.21 15 10.7 2% 7.0 13 2.3% k9 199 43 14,928 2,21 69 245 47 19 56

Hote: VYalue in parenthesis based on neapre data, not consldered relisble.




‘Tuble 3.

SBumnery ﬁ.f#f a

ey gity of atiamck, perocentace of shandonment snd depth of gallerles,

on
atug, in 1lsgs of the second series. Great Central Leke, 19%l.

tmun depth of galleries exprassed in 1/16's inch)

Aupust exsminatlion Hovemher exsningtion

% Depth Depth % Depth Depth
Attacks sban- ococupied abandoned Attacks sbhan~ oooupled shandoned
8. 4. doned g=llerles galleries g1, 4. doned galleriss galleries
s Ve JiXs 0¥  Da. . :

Test logs ,
(8) mood impreg 3.86 9% 10.7 1b 11 2% LT 99 x x 124 32
(b) med. ilapreg. 2.59 95 x x b8 1P .40 92 x oz 9,3 32
(o) poor impreg. 1.29 (100} - - 164 27 1.7% 90 x x 12.2 33

Gheck lops  (0.04) x ¥ X x % {c.25) =x ¥ x *x %
Hote: Yalues in parenthesis hesed on mesagre data, not sonsidered relisble.

tyt indiastes date %oo Tew to Justify tabulation.
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Although extenelive zhandomment ocourred Tlrat in well impresnated
logs (table 2, June anslysis), this was dus to the nore advenced
attack 1n gueh logs, Later in the season, the pereentage of aban-
donment in cheek loge wes sbout the same as in trested logs.

(e} The sverapre depth of ccoupled galleries, messursd from
he wood surface, inersssed from sbout 11 to L4 wnite (11/16 to
14/16 inches) in late June to sbout 27 to 42 units in late November,
Apart from the galleriee in medlum lmpregnated logs, whisch
inexplicably were sipnificantly deeper then galleries in othep
categories of logs, there ls no proof that the depth of galleries
ag of November was inflvenced by imprepnation. For expmple, the
difrerence between 35.6 and 28,5, representing depth in well
impregnated and chesk logs respeotively, is not gtatistieslly
signifisant,

‘ The greatest depth attalned by Gns trishug suloatugs in the
logzs under observation in 1941 was 96/16 or six inohes,

(4) The depth of sbhandoned gelleriss wes songistently less

than that of occupled gallerles in the sane log snd et the sane tine,

Though less serious than oscupled galleries, perticulavly in pespest
of the genersl shesnce of latersl extsnglong from the main gallery,
shandoned galleriess cannot he ignored in deterioration studles,

(e} Part of the progeny of beetles whieh bored into well
impregnated logs developed normially and hed atialned the adult stage
hy Hovember, '

(£} These resulis do not provide sncoursgenent for g hellael
that anbrosis beetle damage oan be provented by treatment of the
sapwood with zinc obloride or copper sulphate orior %o felling,
Inoidentally, theas nuterials are among the mozt satisfactory of a
sonsiderahle number of chenleals reported by other investipators to
be suocessful 4n barkbeelle contrel prolecis., The differen

resulis nay be due to the food relatlonships of the priwosis hestles,

or to some effect psoulisr (0 hemlook., some additlonal researah is
planned %o provide information on this peink,

SCOFE OF FUTURE (HVLOTIDARIONS

The writers ave of the opinlon thal ¢ definlite need exisis Tor
nore intensive knowledpe of the degres of danage llkely %o be
pavgsd by the variovsg speciss of ingeots during the firet ysar op
two after felling, Deterioration rates over longer intervels would
poakihly be of velue in soeelal Instuncss such as alter flres op
extensive blow-down, The question of short Uinme rate of deteri-
pration, however, must srise with grest Crequency under condiilons
of logeing in the ooastal mres of Dritigh Colunbla.
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There is considerable roon for improvement in the index of
deterioration, zince depth messurements represent only one aspect
of dsmsge. In the case of the ambrosls beetles partioulsrly, the
lateral extensions whieh arise from the essentlally vadiasl
galleries ocosslon perhaps more sericus damege than the radial
gellardies, Thus a log with only four or five sltaoks per square
foot of purfege, which 1f sonfined %o redisl galleries would perhaps
not he very gerdoug, may have the outer layers of the wood go .
riddled with the nunerous and lenglthy lateral exbtenglons that 1% is
inpogeible to chtein a olean radisl cut: When depth ig ‘noreasing
at the lowest rote, later in the gemson, the boring of the latersl
extensions is vapid., The difficulties of avowmulating measurenents
involving both depth and latewal extension of ambrosia besile
palleries ore conglderable, espeolally whers atiacks sre orowded,
but 1t seeng prohable that some techni: hioh would glve the mogt
wseful type of information could be workad

It is our deslre to be of gervise in this connectlon,
asowmulating date under various eonditions of legping and at various
intervals after felling, #o that ultlimatlely mest of the more
probable cowbinations of elroumstances mey be reprsgonted inam
daterioration table, To this end we sghould welocome the opportunity
$0 earry out periodic snalyses of insgeot dausge on logped sreas
where dstes of felling are ssourstely recorded, Ineldentally, the
lerger debris or oull logs of the ordinagry operation would sevve
well for analysis, so that there need he Llittle or no logs of Limber
values due to investlzatlons of the type propossd,

‘e




E. 30.49-1 Perones varisna {Fern.); blonomics snd danage.
. L Frebble and K, Graham.

« ; stu e ana in 1941 were carried
- out in the Helonnell Ureek infestatlion, was of partleulsr
interest to the Forest Branch in relatlon to manspenment plans oy
the valley, snd in the Cottonwood Creek Infestatlon, whieh boours
in an area of virgin tivber not belng operated at the present time.
Separate progresg reporis wers prepared for these two aress. In
addition, sonme oObgervations were nade in other areas, and thess are
brought btogether in gection (e}, Finally, an annolated ligt of
parasitic specles reared fron Farones in &93ﬁ and 1941 12 included
in seation (d),

The principal studles on Perones va

TGN IHERITATION OF PERONEA VARIANA (FERH.)
in the MoGonnall Creek Area, 194%0-1941 |

IHTRODUCTION

~ This report sumnarizes information relating to the infestatlon
of the black-headed budworn, Perones varisns, in the HoConnell
{ﬁasaa&a} Oreek area, oblained over the period Sept. 1940 to Sept.
1941, supplemented by detalled studles of radlal inorement of the
three hogt trees back %o the year 1920,

Trips into the infasted sres were nadg in Seplenber 1940, and
in Pebrusry, June, Aupust and September 1981, providisg falrly
asomplete coverage of tha esgential facts of the gesgonnl developnment.

THE 1940 INFESTATION |

The infestation, first reported by ir, Harell Boucher in the |
summer of 1940, was in that yesr suffislently heavy to cause the |
logs of about 10-20% of the new follape of anabilis Tir and sbout |
754 of the new follage of western and mountaln hemlock, in an aresa ?
of several square miles at the head of the valley. The infestatlon
wos considershly lighter farther down the valley and defollation f
wae @iigﬁaly notlceable in the margin of the stend just above the <
faw Bidls

Moths wers in £fllght early in September and many eggs were |
deposited on hemlock and balsan follage. Subgequent counts indicated
s density of approximately one budworn egg O every four buds of
western hemlook, and to every 1l buds of smabllis flr, in the
middle portion of the infested area. The density was undoubledly
heavier Pfarther up the valley, but 1t was not pogsible to secure
pounts., Despite the density relationshlp in relatlion %o hude of the
two hosts, indlcated shove, the density in relation to avallable
food (the new needles) was mueh greater on western hemloek than on
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anabilie fir, owing to the great diserapsney in average size of
the ghoots of these twoe trees, This was rellected In the degree of
defoliatlon of the two hosts concerned, in 1941,

THE 1941 IKFESTATION

Mortality of budworn ag§$ before hatohing in the spring wase of
rather small proportione, #inute parssites which overwintered in
the budworm egge caused mortality of shout six per ocent, and emall
numbere dled Ifrom other sauses. Hatching ocourred during the first
three weeks of June snd Many young larvae had entersd unopened buds,
or newly exposed ghools, by June 18, Sanmple ocounts on one weslern
nemloek tree at that tine dhowed some injury hed slresdy otourred

in about 274 of the buds in the upper crown, and in about 8% of the
budsg in the lower orown,

Sone of the young larvae were killed duving early July by
maturing parasites of a specles (Ascopagier ﬁgig which overwinters
88 an epg in the hudworm egp. Other budworn larvae were atiacked
during July and early August by adull parasites of several specles,
and by August £, s dlsease had also bacone wall eatablighed in the
budworn population, Survival to the moth stage of nearly mature
larvas collected at this time wee only about 7-8%, and of pupae
collected at the same time, only 7%. The low survival indleated by
these figures wes supporteld by an estinmsbe (about 5%) based on
nunbers of insects taken in sample beatings in sarly Aupuset with
emarged pupal sking taken in equivalent samples in early Jeptenber.
va»§ fii?ﬁétkﬁ wors noted in Iflight during the four-day intervel,
53%:3# o ] a

Though the insect parasites were {alrly numerous, the greatest
cause of mortality in the budworn populatlion was the dlsease whish
affeated full grown larvee and pupas.

The 1942 budworm population 1s sertain to be sumall and without
practical importance so far as the condition of the stand 1s

songerned .
DAMAGE TO THE BTAND

The injury to the stand as of Sept. 1941 wee restristed to
logs of foliage and soue loss of inorement, Follsge Injury amounted
to nearly 100% logs of new foliage of wesltern &ﬁﬁiﬁﬁk;‘&b@w%'?ﬁg
loss of mountain hemloek, and sbout 50% loss of new follage of
amabilis fir, in the upper hasin of Nolonnell Oreek, Parther down
the valley the defoliatlon injury was less severe and wag preotically
negligible 1n the etand now being operatel for shingle bolis, HNo-
where wag any tree mortallty noted that could be atiribuled to
dafolistion injury.
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Approximately 100 inerement borings, at the rate of two
borings per tree, wers faken from esch host spsoles in the upver
bagin where the Infestation was heaviest, Annual inorement was
meagured for the perlod 1020 to 1941 for each cors, and the data
pepregated Tor small, medlun and large trees. OSlncs there are no
important differencss in the growth patlerne of trees of Alflerent
size, 1t w111 be sufficlient to treat of the poolel Qats for 13
trees within each specles, The concluglons of Lunedlate interest
are ss follows!

(1} Though western hemlock has heen heavily dafoliated of new
growth in 1940 and 1941, there has hesn only s elight loss in rodial

inerement so far, reflected ohiefly in the 1941 ring, The effect
on mountain hemlook is even lese marked and of doubtful significance.
Amebilis fir, moderately infested in 1840 and 1941, sobually had an
inoreased ring in 1941, duve gpparvently to favorabls molsture

- ponditionsa. '

(2) Variatione in annual inorenent dus %o glimatic vardations tend
to obacure the effects of ingest attavk, No entirely satlsfactory
chesk trees exist in lsConnell Uresk, apart from the three affested
gpecies, but an approximate solution of ths problem may be ehialined
in the manner deseribed herewlth, Sinos smabilis Tir bhas only been
moderately defoliated, and shows as yet no dscreage in inerement
dus %o resent faeding, 1% is possible %o use the annual ineronent
of this tree as a standard by whieh to interpret the growth curves
for the two hemloek spesies. I the ratlo ®inovement of henloek i
inerement of balsam" 1g onlculated for each year, we gel » serles
of values whish show the effeet upon hemlock inorement of Tastors
influeneing this tree only, varlations due to climate beling
eliminated by the use of balsem inerement as an annual denoninator,
natiog for western and mountain hemlock ehow that ourrent defoll-
atlon hae retarded western hemlock inorement slightly in 19%1, but
g0 Tar has had soarcely perceptible effset on mountain hemlock.

{7} The great depression of 1929, when wealern hemlook radial
{nerenent was only 731 of 1ts 22-year avarage, that of mountaln
hemlook LhZ of its Po-year average,and that of mmabilis Tlr 57%, is
of partioular interest, The dry seasons of 1922 and 1929 ware
undoubtedly sontributing faetors for the depressed growth, but were
not the mole cause, This conclusion is sugoeeted by the variable
desline in the three trese specles, and moreover, ihe ratios of
hemlosk to balsam inorement show s correspondling decline, proving
the oxistence of some factor affecting hemlock mush more than
balssm., This suggests an inseet with a preference for hemlook, of
which thers were two species, viz. the western hemlock looper
(Ellopls fiseellaria lugubrosa Hlst.) and the black-hesdad budworn
{(Peronea varians {Forn. ) in outhresk proporticng in the lower
constnl aves of the mainland in the general perlod 1928-19%0. Both
ingeet species show s prefevence for hemlook 2o the inoremant data

o
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fer this period san not st present be used to sugpest whieh ineeot
wap nost probably invelved in the HeConnell Opreek ares in the lzte
19208, Ultimately this may be possible as knowledpe of ring
patterns ocsused by the two lngecte inersases,

{(4) The point of most practicsl importence ls that the trees
withetond in 1929 an evident weakening much more severs than has so
far been reflected in the current Perones infestatlion, without trse
mortality. Inorement may be reduced somewhatl Iin 1942 as & result
of sxisting injury to the orowns but there ls no reason o helleve
that the stand will gufler sny serious sethack.

(b) INVESTIGATICNS OF FERONEA VARIANA (FERIL)
19k0-1941.

in the Cottonweod Creek ares,

IRTRODUCTION

Phe infestation of Perones varisna in the Cottonwood Ureek area,
discovered in Augpust 1940, wes in thal year light at all points
sxanined., Signe of feeding were evident at the upper part of the
valley fram an elevation of about 1700 feel %o 2600 feet, bub
defolistion was hesvieat on western hemlook at ahout 2200 Ioe¥, near
the lower linit of the virgin stand., Even here it 4id not amount
to more than 5% of the new foliage, and farther down ths valley in
the area of old logping the young reproduction trees of weastern
heplook were slmost fres of any signs of fesding. In the area of
notiveshle feeding, hoste in additlon to western hemlock ineluded
mountaln hemiook, amabllis snd alpine Tir, and Douglas fir.

samples taken Auguat 13 indicated that about 80% of the f
population had already g&p&%@&, the remaining 128 being nearly fvll |
grown larvae. In a small sample of 58 pupse, 607 were Femalee snd
pupal parasitlsw was about 28%. Five paraslie speclos were
recoversd, viz. #ﬁ;i% Bp. which ag & maggoi ocouples an integuuental
funnel in the side of the host larva) §§z§§§§§x§§~g@§i%g§§§ Cushuan, |

whioch lg probably s secondary pareslte; and three pupal parssites,
Itoplectls obesus Cushman, Phmeogenes hariglug Uresson and L. Sroblows
Gushman, The recovery @f’iﬁ,ﬁ&ﬁ@ﬁgﬁ gonguigitor (Bay) whioh wae §
recorded in our 19%0 repert, ls now known to be erronsous, being !
hased on migiNdentificabion of cerdaln speciuens of the related ]
gpscies obesug.

¥any egps were deposited by the moths during Aupust snd
Beptenbar ol 1940, and both the extent and Intensity of the infegt-
stion were inereased in 1941l. 8o far as known, the ares notioesbly |
infested in 1941 414 not exceed & square mlle or o atl ne head of i
the velley, but rather heavy feeding ooourred from the lower margin |
of the virgin stand at 2200 feet elevatlon up b the sorub growth |
shove 3500 feet,
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Due to pressure of other work the mnw@gﬁig&tiﬁag of the
slﬁgﬁmﬁﬁﬁﬁ@a budworsm had %o he limited to ohservatlonsg and
collestions of materlal at nore or less repular intervals duplng
the &m?wlﬁﬁmﬂﬁ»&¢ ﬂ@riﬁﬁ. Ten such Trips wers n 2y b and & 28,
June 7, July 10, 2B and 31, August w 13, 20 and 28. Haterisl
@aglaat%a a* %&ﬁ&@ dates woag rearead st The Oowlghan risld laboratory
for aurvival data and pegovery of gw?&@i&@ﬁ»

Three losatlionsz within the infesiel arsza, vepregenting vardous
glavations and hogt specles, were seleolel as chgervation stations.
The desoriptions follow!

Etatlion

elevation 2200 fset, margin of wirgin tisher Just
bheyond old logeing: ﬁlﬁg@ moderate: stand conglats

shiefly of Douglas fir and western hanlogk, with ogoasional trees
of wegtern white pine and western red a@&ar‘

Station B,

elevation 3000 feet, steep south glope; stand conslists
ehiefly of western hemlook, mountaln hemloek, alpine [ir
and smabilis fir, with some Dougles flr and yellow aﬁa%ru The itrees
are of falrly 13»@@ dlsmeter ﬂﬁt approach the form of sorub trees

at higher amltltudes.

3tation 8. elsvation 3500 feel, steep south slope; stanl conglsts

chiefly of western haml@a&, mountaln hemlock, assbllis
fir, alpine fir and yollow gelar., Ths tresg are ghord %5%@ rapld
taper.

Hogt of t%m studles pertain to sbation A&, only occoasional
visite helng nade to the other polnts se Thue parnitted,

AEABOYNAL MISTORY

Hntohing

Sesgonal dsvelopument in the Infagted are :
r%ﬁﬁ%@@ﬁ in aﬂﬁp&wiaaw with the Erparis t 3% tion nt ;ﬁ%ia;ﬁ% Lake.,
On day % the new ghoots of wegtern h .ﬁﬁy st lake level (550 fool)
were abouts 1/4 inegh lonz, wheress at station A the buds wars still
&ﬂwlﬁﬁ@ﬁ, though swollen with sonlea @ﬁ%@@*gmqyglf dintendead,

avout 3% of the egge had alresdy hatohed, and pa ?u&& 1y dsveloped
ﬁhhrj&ﬁ ware visible in sone others, The weathe . Uity remained
eool, and by May 2% the Sotal hatch at Slation g w&a only abhout 3173
nogt of the hemlock shoots wers at this ﬁin@ &/ to 1/% ineh long,
though some wers still enclosed in the bud seales.

o vae sonsidevably
)
A

A third examination on June 7 indieated the total hateh Yo be
64f. @noot development wss not grestly chenged from the condition

noted on May 28, the average length being about 1/% ineh with the
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young needles still tightly appressed to the axle, Jone larvae
wore ﬁl?ﬁ@&? g#gtablished in the shoots, and had caused o slight
| browning of the neelles at the tip of the shoots.

A% esoh exsminetlon date, unhetohed eggs were hvmﬁﬁﬂt $$ the
Tield lshoratory for further ﬁ%aarva?iﬂn, providing the dote
purmnarized below,

Colleation T@%@l %ﬂ. ?v&ntﬁai Embryo developed Ko Parasitized
dete . . of toh . .but 4died = development
May 14 1&? i3 a5 g 1
Mey 28 ol 191 43 7 1
June 7 251 20 A - 1
Total 612 %l? 176 12 i
% 100,0 67 .8 28,8 2.9 0.5

(*Partd epes hlack; one paratite emerpsd, two dled in pupnl stage).

The death of go many developed anmbryos wszs undoubtedly due %o
degicoeation, since no ﬂ?@?i%i*“ wag mada for kessning the nesileg ol
the egge molet. Henoe, the developed embryecs should he sddeld to the
hetohed sgre to gyaviéa the best setinmate of totzl hateh under f£ield
conditiona. Thie would be shout 96%, MHost of the Pallure to
develop wss spparently due to infertility (2.99) end very little
(0.55) %6 epp parssitisn,

Larvel snd Pupsl Vevelopmeny
Dete on the Algtribution of insgtare in representative gamples

of the pdpulation over the interval July 10-Aug. 15 are punnarized
in table 1,

The records indicate that larvse wers presgent from mid-May
(1% egss hatohed) to late August., This ig a very protracted period
for this inseet, snd wae chiefly dus to the sool westher of ¥ay and
June whieh r@tarﬁmﬁ garly gessonsl development. The datas provide
no evidence of a reterdation st higher s1ltitudes withir the 1imits
of 2200 %o 3500 feet on the uniform gsovthern slone renrageniad in
the three gtations,

Pupption bagan sbout ths third week in July snd eontinued into
1zte August, Emspeence of the sdults started in July, was heavy in
1atter part of &ugugt, and sontinued into HSeptember, Hone ovie
position ocesurred in Sugust, bhut counts have not yet heen made,
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Distribution of larvas snd pupas in gamples of the populatlon
in the Cotionwood Upr

s

A

s i 059 gy LY
QRN BRItG, 1981,

A Ay A2 FPaeant Arpdae
T An a1f mﬁ?‘*i’;% ﬁgﬁg@g

A A A 4 A A

July 0 A wW.hemlock 16 -~ 0,8 10,8 T94 &,
W 1a ) ¥ Sy s it iy , .
L 3 X & " # 3 ;‘;‘gJ — s - 1.0 9%

32; 5 4 ~<% '%Z‘Z - I, — i} . g {}3

o1 A W.kanlogk
and D, 04r 823 e e e O 77.3 22,3
B W henlooke »
alpine fir 597 - v 0,2 0.5 T6.9 22,4
¢ Ht,hemlosk %11 - - 0.7 1,0 T7H.E 23,5
9

Aug. 6 A W,hemlosk 534 e e ww 0,2 66,9 32,9

8,3 9

4 e Yo sl X ; f i g
¢ Ut,henlock FHD e e ae 0,3 68,3

Sex Ratlo

The pex retic 1g of genersl intersat from the viewpolint eof
epidemiclogy. Soue preliminary ohgervatinong by K. Graham in 1941
indicate that the gex of the o¥er larvae of Peronss yarians can be
deternined macroscopleslly but 1t was not poeslble to undertake
large scale sex segregation of the larvsl samples in 1941, However,
the gex of pupae snd mothz that ensusd in fleld samples of larvae
and pupse wag deternined, with results summarized in fable 2,

It 1g obrioug thet the ealevlatedl gox ratlio (whish iz a value
of importance with respect 10 the rate of population ineresse)
will vary prestly in relation to the tise snd stage of materdal
tuken se & basls., Very late larval zollections or pupal collestlons
at sither extresme are not rellable, a2ince males tend to pupate and
emerpe earllier than femsles. The larval collectlons indlested that
females nade up 64,17 %o 63.5% of the populatlon prior to the
veried of pupetion in the field; whersag Temale pupné oomprlsed
47 .84 of the total nunber of pupae taken in ganples over o foupr-
weak peprlod, and noths emery. thovrefron cossisted of 51,75 fendes.
Tris last ssbinots iz probehly the ologest to the trus sex rallo
of the moth population in the f£isld, It would iuply that fenele
larvae had a greater nortallity rate then maleg, 17 the larwal sex
ratio of about 647 1z reliable. However, the extrome Aiffioulty of
having esrly and late sample lots proportlonately bhalenved
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inherently weskens oaloulations of this kind, and the only way in
which a precise determination of adult sex ratic in the Tleld pan
be realized iz by analysls of emerged pupal gking collected after
emergence is complete.

Tabls 2,

Distribution of the sexes in various lots 0B budwornms colleeted at
Cottonwood Cresk, 1941. ,

Bxpt 4 Ensuing pupas Ensul: meﬁhs%

Iv July 11 0 8 10 g
v ';’w 11 43 3

‘ % 68 9
i B o3 Eop
24 8 1% oh g

28

=R 2 =%
‘gr .

e A JE
Al

e o faful gt |}
Fd
4
o3
»
-

Totals, larval collsotions

Eupae

g v g v v g o g o
#ﬂﬂ*ﬁ#ﬁ%g
o

*

O b ot

Totalg, pupal collections

AL CONTROL

Egp samples taken in May and early June (of. pag
that mortality was at least 3.4%, apparent infertility scoounting




for 2,9%, and ege parasites (presumably Irishopreamua) for 0,5%.
There may also have besn gone nortality of ﬁ&v&f@pwq smbhryoes in

the field, but this phase could not be studled due to pressure of
other work,

Larval samples colleobted over the perded July 11 to Aug. 15,
and reared indoors in small cages, provided parasitiss data
ﬁuwn&wizaé in table 3. The Brasonid, Ascomagter sp. near
provancherd D.7. was the commonest larval parasite. Thisg species
ﬁ?&p&&itﬁ in the Perones egg, and the full grown grub lasues from
the host larva, most commonl y in the f@ur%h ingtar, The larval
parasite of second plave, Anpitis sp., also commonly issues from
the fourth instar host larva. Thus %he highest Tigures of
persentage parasitisn were obtained in collections consigtin %

- peedonminantly of fourth instar host larvae; psrasitism at this stage
was ahout 12% to 15%. Pifth instar larvee contained occasional
zgaaimama of at least 1% gpeclies of parasites as noted in table %3

e Tashinids ineluded Phorocers t%g§§1§%§ and %g&mg gp. {(probably
interruntal. The last speclss wae rare in the Coltonwood Oreek ares
1n ocomparison with HeSonnell Creek, vhare in lﬁgi it was plentiful
in nearly full grown host larves, "In fact all pareaites of the
older larvae were searce at Cottomwood Crsek, the average percentage
parasitisn of fifﬁh instar larvae gollected Bron July 24 to Aug. 15
heing only 1.25%.

faw
The recovery of af/specineng of Itoplectl ggug fron host
naterial eollested in the larval stage s @ﬁ%ﬁﬂ regarded &a
exsceptional, since %gia paresite commonly sttacks the pupal stege of
the hogt (of. table

The predaseocus gtink dbug, Fodl s',‘gr'@ggﬁﬁ?ig; was commonly
taken in samples at Station A (2200 feet), but was not recovered at
Gtatlong B or G (3000 - 3500 feet), A% Station A, a8 %&ﬁV as_seven
nymphg wer e recovered in beatings from a single trea, July 31 %o
Aug, 15, snd occurred at the average rate of one bug 5& @vayy 60
host %@rwa@ and pupse, Podlgus adults were plentiful at the end of
huguet.

Disease wag not a faotor affeeting the field population,
Practically all larvae sppeared to he %@gmw and over 82% of 2472
£19th instar larvee ocollected from July 24 to Aug. 15 pupated
susoessfully, and 675 eventually emerged as mothas, desplte rather
unsaetisfastory rearing oconditions in a few lots.

Gontrol of the Pupee
Parasgite W@aavwrias from pupal collections sre summerized in

table 4. At leagt 1% specles were rocovered, and this will de
1&&&@&&@% to fifteen 1f two unidentifled speoclimens prove to bhe
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Larval parassite recoverles, Cottonwood Creek, 19%1.
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| Tabls 4, .
Pupal parseite recoverlesg, Cottonwood Orsek, 1941,

Ho, of parasites recoversd by specles
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distinet. Anglitls sp, and Thyslotorus latifrong, which were
recovered in small numbhers from pupal hosts, sometlunes lasue feom
the larval instars., Itopleatis ohesus was by far the nogld
important pupel parasite, accounting for at least 59% of all
parasitized pupas., Fhaeopenes aretigsus and P, hariolusg were second
and third in impordance, and Apeol ontario wae s low fourth
anong the prinary y&?&ﬁiﬁ@ﬁg Hemiteles tenellus, whish appeared in
the later sanples, and Thysiotorus latifrone, are probably secondary
parasites. Average pupal parasitism waﬁ'iﬁféﬁ but paresitlism ay
Atation U was eignifioantly lower than at the lower altitudes, In
the relation of &,9% to 20,1%, Resulta at Stations A and B were
guantitatively and gualitatively sinllasy,

Wnen the dats are classifiesd on the baslis of the sex of the
pupae, 1% is spperent that paracitlan @f‘ﬁ&lﬁg}ﬁga@ was higher than
that of females in the ratlo of 20.,9% to 16,08 (Table 5), The
A4ffersnae lg strongly signifieant, P heing less than 01, hut 1g
at this time without adequate axplanation,

 fhere was oongldershle mortality @5 §ﬁ?$% heyond that csused
hy parasites. The data included in the followling synopsls were
ohtained in samples veared inside, and indlcate non-parasitie
mortality of about 16% to 18% in the sase of pupse reared from
larvae which were oollected in the Cleld, and of sbout 308 to 33%
anong individuals eollected as pupae in The [leld.

Wmm~mwwm§§%L§
Total

8. BNUR .5 %L N—
% non-par., Totsl X :
Ho, oo nortallty Ho, emerge :
Individuele aollaobed , ;
in field as larvae gop 83,7 16,0

Individuals collsoted , _ \
in field as pupae 168 5.8 33,3 1506 53.7  30.3

EPER

£1,5 17.8

Host of the individuals whieh dled without parssitisn contained
renging of partly developed inmapos.

BUDWORM POPULATION AND DEFOLIATION INJURY

Yarious counts of the budworm population wepe made during the
age and larval and pupal stages, and while the data are no%
somprehansive they are of some walue as an indicatlon af population
density.

Egzes and 19%0 shoots wers counted on a nuuber of western |
hamlosk branches at Station 4 on May 1k, giving 1% eggs to 474 ghoots.
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If it be assused that 1940 and 1941 shoote were equally numerous ,
this would indleate an density of one egg to 26 shoots.

In the wesks following hatehing many of the larvas enlered one
newly exposed hemlosk bull after snother, frequently killing the
ghoots when they were only 1/9 - 1/% ineh long, Counts of western
hemlook shoots at Statlon A4 on July 10 (ef. synopsis) indicated
thet sbout 321 of the young sghoots had been atiachked, with 2
gonaentration in the wid-orown seotlon,

Table 5.

ClassAfiontion of pupal parasitisn by sex of pupae.

2y § 135 32 23.7 ho 2 5.0
2lig ¥ 261 72 20,0 353 40 11.%
olib ¥ 2ho Le 184 202 2% 11.4
oy B 205 20 9.8 137 11 8.0
o2 ¢ 18k 52 28,3 367 56 15.3
g3 ¢ _ash B8 . 32,1 368 300 BT.2..

Totels 1644 34 20,98 1506 243 16,08

Chi-gguere test of Independence
{frequencies expected on the theory of independence of hogt sex and
degree of parmsitism appear in parentheste).
Hale pupse Female pupne ___ Tolals
Parasitized 344 241 5885
(305) (280) .
1300 1265, 256%
(1339) ~(1228) o
~ Totals 1644 1506 2150
Chi-square = 12.8, degrees freedom= 1, P 18 beyond .01

Not @%ramitizaﬁ
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Gounts of 1941 shoots, western hemlook,

Station A, July 30, 1941

Pogition No.branches No,194) shoots ¥ of 1941 shoots
o dn orown xemined , . . sttagked v

upper crown 4 2598 32,9

mid erown

n3
3
N
£
=
&
&
o

g

lower erown .
Total #209 323%

The 2648 attacked shoote ware examined in detall, yleléing
- 538 Perones larves, or an average of one larve for every %*ﬁg '
attoaked shoots, or one larve for every 15,2 new ghoote of =11 slzes
and gonditions, f
Buhsequent ssaples were obtainedly ithe method of hestlng the
folispe over s standard mat (7' x 7'). The fate are sunusrized
herewithi

Living

Perones obtalned in beatings, Cottonwood Oreek, 1941

bate  Station Hest Laxvae Fupse  Total

July 24 % henlook ea, 750 om., 10 oca. 260
" " oa., 450 oa. 5  on. 455

W.hemloek 132 b 190 ave,of 4
Douglas i i 9 53
¥, henloak 186 31 217
Alpine fir 274 101 5?2 |
6 158 ave,of 2
I

July 31

Mt ,heslock 119 36
W.hemlock 90 B 1%
2%

226 | ave.of 2
114 122 ave,of 3

Auge 6 ave,of 4

dag .15 %.hﬁﬁ%ﬁﬁk

G P QWP B

Ga~d Ba

ug, ¢

Populstion density was grestest in the vielnity of 8%ation B,
at an elevatlion of about 3000 feet, but by most standards the
infegtation wag "heavy" throughout the ares.

The samples of Aug. 15 were taxen with a nmodlificstion of the
usual proosdure of baeabting, in order to provide » measurs of the
gffectivensgy of the method in recovering larvee and oupae of
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Perones varlana. All the insects were cleared off the mat after g
1ret norms ﬁa&%:ﬁgg which eongistel ol gbout 10 %o 1z stout
strokes of a ten-foot pole. The sams folioge wes then heaten a
gecond time with soupl s¢ vwriﬁy and the dropping insects @ﬁﬁi%
recovered, The regults from 10 trees indleated thet the 1avvaa ars
dlslodged nore readlly than the pupsc, slince the number of layrvee
and pupas taken after the ssoond h@at&ag& amounted to 12,6% and
25,45 of their respective totals., Lusrged pupal sking are not
recovered equally as well as Living pupae, sinee the wriggling
movenenty of the latter play an luportant part in releasing the
arenagter from its encherapge in the shelter. In all probability, 1%
w@uiﬁ he necessary Lo bege gtudles of energed pupae upon detnlled
xzmination of the Tollape.

Pefoliation injury varisd considerably awong the various hosts,
At @tation A, western hemlock wes the mrmfmmy@ hogt and lost ahout
half of the 1841 follspe. There was o 1i~%*ar-p¢yulpﬁi@m on bouglas
T4r snd iﬂjuyy wag sosreely notleeable owing tco the ropid prowth of
the ghoots.

At Btation I, defoliation W?% ahout edquslly severe on wostern
hemlook, nountain "hemlook ant al piﬂ@ fir: precticelly all nev ghoots
were attaoksd and possibly three-querters of the 1941 needles
destroyed. Amabllis {ir was rathor 1lghtly injured and Douplas fir
hﬁm&y at all,

At Station £, nmedium defollation @aau?veﬁ on westarn henlook
gnd mountain hemlook, whereag the injury on alpine fir and ensbilis
fir was consentrated in the tops of the tres crowng, vhieh were
cémeplouously red at the flrss of Aupust.

The influence of defdlistion on radiel Anarement has not been
ptudled as yet, hut will be invesgtipsted as the infostation
PrOLTeEEeE, ﬁir@aﬁg there has been considershle hud killing ag
wontern henlook, Heny sgrs were Aoposited ir the aubtumn of 1941 aré
s further intsneificstion of the infegtation moy be eupected ﬁn 1542,




The blaskehesdsd budworw ocoourred in licht {0 wedlum
infestation lowally, &t & nusbsr of seattered polnts, a8 note
helow

Vansouver - on amebllis Pl i the vicinlty of anpus Perk, or gitka
gpruse on the Polnt Crey Golr Uourse; on wesbern
henloek and alpine hemlook, alpine fir, ansbilis fiw,
grand Tir, sitka spruce, sngeluenn gpruce and Douglag
iy in the University o Erlitish Columbla moodlot and
sdiegent Botanlosl CUardansg,

Grean Tinberg - on wostern hemloek and sitks spruce.

Viestoria - on grend fir in Bescon Hi11 Park, end on sprues in other
parts of thw oity.

Cenptonay ~ on amabilis firiin the Porbidden Plateasu.

Grest Central Lake - on western hemlock, the conee being espeoially
saten LY the young larvee in May.

The Courtenay infestation, Judgins from the density of egpe in
Mawoh 1941, was spparently a moderately heavy one but due to
couparative insccessihility and pressurs of Other work, eould not
he followed up Auring the sunuer. OF the other Infegtations lilated
shove, only that at the Univerelty of tritish Coluabla of any
oonglderable proportion. The infestation wes firat noted 5 th
Botanioal Cardens and adlegent forest on June 12, and defollatior
wos baﬁﬁmin% notloeable, with about 10% - 20% of the new ghoots of
weatern henloak affested, and sone of the lovwae alvesdy in the
TLE%h Anatar, Subneouently the affected Srece In the Uardsm '
traated. by the earelaker and the infestaiion oon
rveshation in the voodlot followed 1te nat aouvee. Dy ¢
the weatorn hemlogk trees were guite Lrown, sslure tvess having logt
up to shout 758 of the new follspe; the loss iw mwll sheltered
troes was muaﬁ legs, in some 1ot excesding 15%. Larval sollestions
fron the U.B.C. infastation were notable for the rvegsovery of two
%ﬁ??ﬁ?iﬁ& (Bubsdlzon plevwralig ond E. grsoeilael which wers vary pave
in 1941,

(4) ANNOTATED LIBT OF PARAD

%

e

.

OF Pay

Appended to the following 1let of the parasitlic inseets, whioh
avs arvanged hy family, are some notes pevitalning to the sredabor
Podlmus gerdeventris, ond to a dlseases of the larvae,




ICHNEUHONIDAR
izona (Vier.), Beacon H1ll Perk, Vietoria, 1941;

late June snd eorly

larval host attacked, parssite adult emerged in
July. The parasite was nlso recovered from Balodss angus
ornamental yew in Vieteria., Rare,

} & @g, 55"“?‘:'*,- »———-——--,» Vﬂfiﬁiﬁ%?ﬁ” {E}ﬁgmaql - ﬁ@%%ﬁﬂ
| Gresk nt 2200', 3000 and 3500, 1983,
Abtaok oooured in the larval stage of the host, and the grul veually
1ssued fron the host larve, to spin a whitlsh ooooon; in o few
instanoes the parasite adult issuved from the Feraones pupa.
mergonse in July and August. Ooconskonals

Acvypon ep., Cottonwood Creek, 2200% anly, 1941,

Attaok ocssurred in the larval stage of Ferones, and the adult
gﬁyﬁﬁigﬁ emerped fron the host pupa in late Aupust, early Seplemher.
Hard. .

1this ontario (Cress.), HoConnell Oreek 1§%$£ Sottonwond
| Creak, 2200% and 3000, 1941,
Attack ogours in the pupsl stage of the host, from which the afulg
parasites emerge from late August to Ogtober. In one instance, the
parasite ocarried over in the host pupa, emerging in the spring.
Qooasional,.

Attack oecurred in the larvel stages for sertaln, posalibly slso in
the pupa; adult parssites emsrped from host pupa in lave August and
Ceptember, Rare, )
M((o’nne” Ck )

Campoplex ep.,, Cottonwood Oreek, 2200 only, 1941,

ﬁiﬁg@% ooourred in larval gﬁ&gﬁ,lgaraaiﬁg gw%% %sﬁgﬁiyir@m LT
Lt st and spun cocoon; adult emergencd late Jul Haprg

1 hogt and spun cocoon; adult emergence fzﬁ ily. Paves

Exootms anmuliorus Walsh, Cottonwood Oreek, 2200% only, 1wk,

8p., Cottonwood Creek, 2200% only, 19M1,

Attaoked host larvae,and adults emerged from hoet pupae in Aupust
and September, Oocasional at this one colleoking area.

Tyoohus 8D, Cottonwood Oreek, 2200' only, 1941,

Attaoked host larve, sdult emerged from host pupa in Auguast, Rare.
Gelig 8p., Cottormwood Gpreek, 2200' and 3000Y, 1ok,
pupae in Sept. snd Oot, imwm;

winged males were recovered fron Deranes




L

Daltha,

Hamiteles a 1ig Cush,, Cottonwood Cresk, 3000 only, 1081,
Adult recoverasd from overwintered host pupa. Rare. 5

Hemiteles tenellus Say, Cottonwood Oreek, 2000 snd 30007, 1941,
Attack ocourred in host larvas for oertaln, possibly in host pupse
as wall; some parasites lssusd from the host larvae but the nore
typleal hablit was for adulte to emerge from host pupae, ﬁgggﬁg o
nnd @0%.; a fow oarried over the winter in host pupse., OF 24 %
gpaclimens, all were femnles. Odcaslonal, in the two oolleoting areas.

Hemitslas sp., Peaoon Hill Park, Victoria, 1041,

Attacked the host larve, lssued snd spun ocoocon, adult emerged in
July. Rars,

Inareolata #p., Vansouver (U.B.0.), Cottonwood Ore

@%ﬁ gmi ﬁﬁl
’ 1943 .

Attaoked the host larvae, lssued and spun cocoons, emerged as adulte
in Jure and July. Rave.
ohesus Cush,, Yolonnell Oreek, Cottomwood Oreek 5
* 22001, 3000 snd 3500°, ig%am fow, |
, ) also ?ﬁﬁﬁﬁﬁ?@?-{ﬁgmgﬁag, 1ol , |
Attack oacaslonally coourred in the host larval stage, and rarely,
the parasite grub igcued fron the dead larval hosty typleally, how.
sver, attack oocurredl in hogt pupse from which the sdults enevged in
ag., Bept. and Oot, One indlvidual overwintered ss a larva and
yup&%&ﬁ in the spring. This parasite waes the moat numerouvs of the
31 speocles so for recovered in Sritish Uolumbla,

s (Prov.), Cottonwood Ureek, 3000' only, 1941,

AQult reaovered in epring from overwintered pupa, Rare.
Phasoranes aratious Cush., HoConnell Creek, 1940 and 19M1,
AAAR AELAE Ty St tommony_areelt, 22001, 3000¢"and

Attackad gﬁ?@l stage of host, and emerged as adults therefrom 1n

sug. and Sep. An lnportant parasliie.

4433 e Oroek i 3200V 3 ,'%Qﬁﬁ*
Creek and Vansouvep Eﬁﬁﬁwg‘}AEyg%’
tut less important than aratigug.

ane {ﬁ;&}%*) ¥ Gottonwood {;‘}%gﬂkﬁ 00 @awi 1@@3{4

Reoovered in August Cfrom host pupm. Rare.
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PAmpla 8p., apparently undezoribed, Cotionwwood Oreek, 22001
- , only, 1941,
Reaovered in Oot. from host pupes, Rare,

Victoria, 1941,

Attacked larval etape of host,

syl b laousd $o spin ooccon, adult
energed in July. Rere.

Thyeiotorus latifrons Cush,, Cowlchen lLake, 1941, Cottonwood

Creek, 2200% and 3000Y, 1940-19%1,
Cne individual was recovered fron an exposed coooon, hut nore
typloally the adults were recovered Irom Peronen pupse collected In
the fisld, not from meterial oripinating ss larval collestions;
apergance in Aug., Sept. and Oot., occaslonally earrlsd over the
winter in host pupse, emerging in spring. Occasionsl, and congidered
4o be g secondary paraslito.

BRACOHIDAE

Asgopaster sp. hear provenoheri DT, Holionnell Oraelk, Vansouver
| (1.8,0,}, Cottonwood Craek,

2200% only, 19b3,
bacre of the host (not pro
% larva in atapy
tr July ond Aupu

The attack presunably ocours in the egs
fron 0.0, dats as yet), and the grub
IV oop ¥ oand golng o white cocoon. Adult e
Feirly lnportant oarvaslite.

an
ﬁ.

Fubadizon 7 gracile Prov., Vanoouvar {11.8,0.), Cottonwood Oreek,
' 3CO0Y only, 1081,

re, Irom which the paraslte grub lssues

snoe Lo July and Aupust.  fare.

Attack ooours in larvel sta
to gpin socoon; adult omarg:

Pubadizon pleurelis Cress,, Vanoouver (U.B.0.7, Cottonwood Croek,
2200 onmly, 10H1, i
Dpte the same nz for gragile. !

o e R AR,

*

Heteorug Srasiymotug Vier., %&§ﬁﬁwvﬁﬁfim,%,ﬁ.}, sottormood Oreel,
' 1941,
Attask noosurg L9 larvel siage, fron whieh the prube lssue to spin
sosoons; adult smerzence June, July, Bept., Coosslonal,

Uierorsetar peronsag Yalley, HeConnell Oveek, 198,

Attaok ogours 1n larval stape, prubs lssus Lron £47eh stape host
gpln oocoons; adult swergense in the following spring. Kﬂﬁ#@%ﬁﬁ%
paragite in the linited ares where found.

Oneophanes airiceps (4shm,), Cottonwood Opesk, 3500% only, 1941,

sl

Attaok ogours in host larvae, from whilch adult weas recovered in

Avgust. Rare.
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CHALCIDOIDEA
nerus 8p., Cottonwood Creek, 3000' only, 1941,

ggwav&r@ﬁ from host pupae in Sept. Severasl parssites per host.
Rare.

Irichogramns sp. (257 F-1), HoConnell Uresk, Cottonwood Ck,
N courtenay, 1941,
Hinute parasites overwintering in host egge, emerging in spring.
Affeoted ahout 0.5% eggs at Cobtonwood Ok, about 5.7% apgps at
HolConnell Ck, :

TACHINIDAE

Aatis sp. probably interrupts Currsn, Cottonwood Ck and _
| | | ‘Weolonnell Uk, 1940-1941.
Oviposition in the larval hoet, which develops mesothoracle
integumental funnel in 5th gtage; magpot lssues Ifrom larva, fopue
puparium in which 1t overwinters; sdults emerge in early sunuer,
Rare at Cottonwood Creek, but numerous at MeConnell Creek in 1941,

Phorogers
Egg lald externslly on f£ifth instar host; megpot lssues (from

larva 7) to form puparium, adults emerge in Aug. and dept. Apparently

au ite rare,

The Fentatomid, Podisus sgrisventris Ubler.
This predator was recovered in 1941 from one locallity only, viz.
ottonwood Creek, at the 2200-.foot level, but not in extensive
beatinge at 3000 feet or higher, HNymphs were common ln July and
early Augugt, end adults from late August onwards.

aa lsrvee, MoConnell Oreek, 1941.

The mogt ilmportant faetor of mortality in the MoConnell Creek
infestation (e.f. section (a)) was a disesse affecting the nearly

full grown larvae, aauﬁ&m%a&aaﬁh before or after pupation. From
nearly 1400 £ifth instar larvee colleoted in early August and reared

in the laboratory, the total survivel of moths and parasites wae Elﬁ,g

end from 176 pupse, survival of moths and parasites was 22%.
Exoluding the peragites, the figures of moth survival were 7% and
2.3% respeotively. According to these data the dlsease caused the
death of about 74% to 794 of the fifth stage larvae and pupae o
Perones varians and in many oases oontalned parasites as well. The
Taohinid, Actia sp., was eepescially affected, maﬁgywa§g$%$ in_the
iﬁt%gummntai Finnels being killed at the death of thelr larval hosts,

Coq., Molonnell Ck,1940, Cottonwood ﬁk,39§1¢3




In smear slides of diseased pupae examined by K. Graham were
found minute refractile crystalline, irregularly-shaped bodles
comparing in size with the polyhedra aﬁﬁﬁﬂi&ﬁﬁé with virug diseases
of insects, as desoribed by Escherich (1914}. These were
distingulehed from baeteria and tissue fragmenis by their shape and
non-staining in eosin and fushgin; from fat globules by size,
shape and ingolubllity in xylol; and from sali crystals by
1nsalub111ty in water. Bimilar bodies in smears Crom diseased

otolophug and Keodiprion larvae were further dlstinguished from
at globules by thelir gtalning in plieric aecid and non-staining in
Sudan III; and from uriec acid erystale by the murexide test.
Additional ohgervations are requlred in 39%2 on the distribution of
the "polyhedra" among disessed and healthy larwvae and pupae, and on
the trensmiseion of the disease to healthy stocks of Perones variana.




E.30.41-1 Pissodes sitchenglg; damege., K.CGrsham and M.L. Frebble,

A progress report ineluvding the egsentlal observatlions sglnce
the initiation of this project by W.G. Mathers in 1937 was prepared
in April, 1942, for submittal to the Forest Branch, B.C. Department
of Landg, which is the principal collaborator, &ince the progress
report was written, a start has heen made on the propagation, by
cuttings, of particular trees in the Green Tlmhers plantations
which are notable for high suseeptibility or for immunity (non-attack
in vieinity of heavy attacks) over the intervael 19%6-1941,

*
INVESTIGATIONS OF THE SITKA SPRUCE WEEVIL IN BRITISH COLUMBIA

Introduction

The sitke spruce weevil, Plgsodes gltchensis Hopk., occurs as |
" a pest of young sitka spruce throughout the dlatribution range of
the tree, and lg algo sbhundant in the lower Fraser Valley and parts
of Vancouver Island where this tres does not normally occur in
quantity., Damage is notably consgpiceucus in plantaetiong at Green
Timbers on the mainland, and 1a starting to appear in more raasent |
plantations at Eeho Lake in the Camphell River area, on Vancouver E
Island. A small infestatlon occurs in o vouny natural stand of
gpruce intermixed with Douglas fir, lodgepole pine and hardwood
gpecies at Coombs,

The investigations which are briefly sumnarized here have been
directed along three main lines of study, as follows!

1), observations on the seasonal higtory and natural enemieg, the ?
principal contributiong to date having been made by Mathere, from §
1937 %o 1939. |

2), sample plot studles, intended to provide information on many
pheses of the problem, including (a) trend of attack from year to
year; (b) ultimate effect of weevil attack in terms of tree growth
and form, along with Factors influencing recovery from attack; (e)
factors relsting to regilonal differences in intensity of attack; (4) {
factors relating to digtribution ol attack within a stand and the i
eusceptibility of individusl trees, cuch gtudies comprising, i,
ohzervations on size, vigonr and exposure of treeg in relation to
attack, 11, statisticel comparison of actusl dlstributlonsg of attack

* W.0., Mathers of the Vernon staff, formerly located at Vancouver, |
initiated the studines at Green Timbers in é?}?, ﬂﬁt?@liﬁ%&ﬁ ?li?ﬁ on |
which records were kept until 1939, and mede extenslive ohservgtlions

on seasonal history, population density and factors of @Qﬁgfﬂga the
writers took up the proplem in 1940, continued raagv%g %ﬁ §§§ﬁaae1ané
Timbers, extended plot studies to other aw&as,an& ald e found .

for further experimental studles of factors influencing host gelection., |
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with theoretlesl distribuilons, calculated on the basls of random
seleetion of host trees,aend 111, fleld experinents consisting in
the eliminatlon of nultiple leadership whilch gets vp s considerable
blag favouring re-attack of trees once injured,

3), Delsiled analyels of infested leaders, providing data on the
ellect of such fuatures as glze, length, ebe. on purvival rate of
the weevil broad,

The princlpal oblects of tlhe investigatlons are %o provide an
understanding of the factors affscting susceptibility of the tree
tc the insect, and to digsover whether there mey be reglonal
differences, due to cliustic or other factors, which wmerlt consid-
eration in reforestaticn or management plang involving sitkas spruce.

Bionoules
SEASOHAL HISTORY *

The adullt weevila emerge from hibernation and sre in flight amd
- eopulatlon esrly in ths spring, flying in bright sunlight or when
\ alr temperature lg above 70°F, They feed through punciures in the
hark, mede chiefly in the leader of the preceding year, Lut some-
tines on growth up to four years old, and occaslonally on lateral
i~ Dranches and unopened buds. Pltoh exudatlions mark the points of
ﬁéﬁ ‘feeding. The wesevils deposlt egge singly or occasionally two
> together in punctures in the bark, the latier soon ﬁ&aiingﬁsver the
egga. Typleally many eggs are inserted at one or more points any-
where in the leader of the previous year, uvsually towards the tip.

i a8 the grubs appear and begin to feed devrnward:, they eause the
desth of all growih above thelr lowest point of feeding. Pupatlon
ogeurs durlng nld-sunner in oval cells cut by the full grown larvae
in the wood or pith of the leader. Young adults emerge late in the
sunner, and feed for a consglderable period before golng into
hibernation.

In 1939, overwintered weevilg were in [Lipght &t Creen Timbers
fron Marsh 21 bo July 5, with the preatest munbers from nid-April
to mid-May., Copvlation occurred Crom March 21 Yo June 9 at least.
Ovivosgition began in April, before bud bursting ol many of the host
traes, and contliued into June, with the nain period from mid-April
to late May: eggs were present ag late as July 8, An iﬁ@iaaﬁi@n of
¢ the number of egges ver leader was obtalned in counts ﬁg lavvae in

leaders over the veriod June 1 to 15; the average of 24 lealders was
67 with a maxlmun of 154, The incubation perlod as eatlmnted from
obgepryations of dlgascitad leaders was aboubt two weekes in the sarly

* Based larzely on data gathered by W.G. Hathers and R. Longmore,

1937-1939.




- 35

part of the semson. Lapval devslopment required aboul six weeke
and 211 larvee wers fully developsd hy Aug, 1%, Popal cells were
noted me early ss June &, but the firet pupse not until 20 doye
later, Over hell the populstion was pupaled by July 17. The pupal
slage, Eﬁ%ﬁiﬂ% about two weeks was endad by Aug. 18 in 1939, but
in &%él oceaslonal llving pupas ooourred at Creen Tlabers se late
as Sepbember 16, and af Coombs as lata ap Oat. 1%, Adults oscuyred
in the @ﬁ@ﬁ} aells in 1939 froa July 18 omwards, and in the flsld
from Aug, %, Copulation ampparently dld not oeour in the late
summer, The sex ratio based on PO14 adulte emevmed in 1938 was
approxinately 1 & L. “

N Drooping of attacked leaders in 19739 oocourred in June when the
lgrvas were about halfegrown, Howaver, thers was oonsiderabls
varintion among trees in the relation between shoot o whh and
wesvl] attaok, This wae ghown by exsmination of 210 attacked trees;
in 8.6%, the terninal buds falled %o openj in 60F, the naw laadep
aid not expesd two inches hefope death, and in the repninine trees
the new leaders ranged up to 1% inobes, mnd in one sxceptlonal case
4o 22 inohes, hefore death due $0 weeviling,

NATURAL CONTROL

Survival Rate Competition for food among the gregar
feeding lervae is probably one of the main causes of norts
sonjunotion with other faotors such as high tenpevature and low
moigture, 1t probably acoounts for low gurvizal in seall leade

The progressive reduotion in the number of 1living weevils in
the leaders with advance of the season 13 indloated by aounts
ghtained in 1939 (¥.0, Mathers):

Lerdod 0, Of 16
June }uig | ol
July 1-1 22
Aug, 1-15 i

Avergpe no. living
yeevils per jescer

Sessonal variability in ultimate survivel ag based on ,
@Eﬁﬁ%&ﬁﬁ% of mdults from the leaders is 1llustrated by the data in
the following synopslsi

Some of the inter-geasonal varisbility ls possibly due o
variation in lesder slze, That thls Tactor does inflvence the
@ﬁmh@w~$r weevils reaghing maturity is indlcated by the following
date from Foho Lake material in 1941, the leaders helng grouped

asocording to basal dlameter (1940 growth): |




AV, enargence

e &
AR &

| There had bhesn sonsldersble nortallity smong the small lervae

in thlg Seho lake material, and in additlion, n wapy henvy losg even
after the pupal cells had heen excavalsd by the #1111 prown larvae,
In » semple of 25 infested lenders, the nean number of pupal cells
wee 19,7 (range, O o 52) and the mean nunber of adult emergonce
holes was 5.2 (range, o te 21), This represents a loss of shoud The
even aftayr full larve) development, |

MATURAL ENTMIES

?ﬁﬁ.ingﬁiﬂi of %ﬁw @itﬁilap@mggrgﬁﬁwi;§iﬁ@&gﬁ@ parasitic and
pradageocus insects as well as bipda, The ipreeple 80 Tar recovers
frem infested leaders are gummarlzed In fable f, "l

, The importance of these natural enenles has not yet beon
determined quantitatively. GSous 1ndloation of thelr abundance was
afforded by counts ocerried out in 1535 (%0, Mathaps): in 150
infested leaders exsnined from July i& to 3ept. 1%, the nean nunber
of pavasites, predators anl seavengers wae Lesh, Some fuvribher
indloation of thelr relative importance at Teoho Lake in 1941 waos
ahteined by comparigon of the average number of various anenieg with
the nupber of supviving weevils in 29 leadsrsi

Chaloldeid larvas, Av. HM  (parasitic)

Hymenepterous " M % ! ,
Dipterous # * 0,8 {prodsceous)
rmerged weevils 52

These figures suggest that sbout half of the well developed
weevils were destroyed by naturel enemles.

In rather small ssmples of weeviled leaders from Coombs in 1941,
large pradstory Dipterous larvee were relatively more numerous, and
parasitie Hymenoplars ralatively fewer, than in the Boho Leke
material swuarized sf-the too—of the-page

” /1(//?6‘2 779 ﬂfyryoz{

5 Despite the mortality from the various fagtors enunerated in the
rore-going paragraphs, survival 1y vewally sufflclent to meintain ‘
an aotive infestption, Assuning that the weevil somplement of the
@ww§§g§ 1@&%@%@#@?&%&&&%@ %hz prorony gg & single female, ﬁ%@%&?&%

sould drop to between one snd Ywo wgeyllg per looegp WiRngus sausing

decline tn population level. §o2 e tnf Tor T ey s¥ehs

hihernating weevils, which has not yei heen studled, is probebly an




Ingsots meoovered Trom infested githa epruce lesders

Mhopallovs pulohripennis
f’ W 3&3

Ohalondd sinllar to ahove
(1214 n.3)

| Euryton

a plssodes

nmwytona ap,. (1215881
T 214m.2)

Hierohraaon pini (Mues.)

# # #

Coaloldes ap.

Galliephisnltes aﬁmagedai
ﬁﬁa*)

Eupalnells sp.

gpeales of tribe )
Phyaadeuonind

Ohalodd, sxp.ne. 1215 8.0

Lonehaes watgond

Lonshaes 8Ds

Unenodon ap.
# ]

Gessan Tiuberg

19739,19%0  ¥.0.H,
Boho Lake ,
1941 . K

_Oroen Tishers
1538,1939  w.0.M,

Graen Tlibers
1939 Wbty

Gohe 1
1940, 19 1. .0,

Grean Tiobhers

3,?3?% E-f3&}ﬁ ’é’g i‘} §F‘5!
foho Lake
£.G.

1941, 1942,
Gresn Tiabers
19%9. W0,

Green Timbers
1934, WM,

Green Tiohers

_Oreen Tirbers
19739, Wel. M

Geson Tirhery
1942, Pyt

Grasen Tighers

1939, Welolle
Cooubs -
1942 Kolhe

rean Timbers
197%8,1939, 7,0.0.
Gooabs .

1942, Kol

e, ono yaay
aP?an atback,

Bupmar of atlaalk,
fallowing spring.

dpring following
vanyr of attaok.

Autumn of atiaek,
following @@?i%$'

Summer of abiaak,
f0llowing s@?&ﬁ?w
Autuan of attack,
following spring.

Bunmer of attaak.
Sumpey of attaok.
Gpring following
year of attaok.

Bunner of atiank,
et i“ﬁ“i"’f‘” §. i3 %3@%3«%

yoar of atiask,

Spring following
year of attack

w@yim@ following
year of attsok.

Sumer ol attaok,
following apring.
gpring following
yoar of attaek,
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important factor tending to reduce the rate of population inerease
implied by euch high rates of afult emergence per leadar ag have
heen obgerved at Gresn Tlubers and Egho lake .

HISTORY OF ENOWH INFESTATIONS

Gresn Tinhers Plantatl

Ten plots, each 7ThHx74 feet, were lald out by ¥.G. Mathers in
1937, Four of these were in plantation no.68, which was planted
in 1930 %0 1972 with 1.1 astook, consieting of pure spruas with
residual shrubs and sucker growth, mostly willow., The other six
plots were in plantation no.84, which was planted in 1971 to 1932
with 1-1 stock, conslating of a mixture of Douglas fir ond sitka
gpruce. A gummary of the annual weevll attacke on the plota appears
in the gynopsls,

3 % o

SR .|
Flote in DA
plin no.b8
Plots in 359
pl'n o no.sh
Totala B74

233 109 1731
; 25b)  (Xha) | (236
16 260 206 35T
ar G Gy (22
* FPlpures in parentheses indleate number of atlasked leaders.

¥+ Thege are percentages of all %ﬁ%ﬁﬁ whish have heen attacked at
leagt onee betwesn 1936 and 1941 inel,

The 1941 attack, though lighter than that of 1938 and of 1940,
affeoted 31.2% of all trees on the plote, OF the 132 tress atindled
in plantation no.68, 32 wers attacked for the first tise in 1941,
the others had been sttacked in eprlier yesrs ss well. Of the 1
traes attacked in plantation no.8hk, only four were attacked for the
firgt tisme in 1981, This drawe sttention to the faot of repstitive
attnok on certain trees beyond the prohability of chanpe slone, An
sdequate explanation for the phenomenon is not yet at hand, but will
have to take account of at least four factors as follows: 1) the
offeot of multiple leadership following sarlier attack, oreating a
biag in favour of re-attack; 2) gﬁgaiﬁxxiay of genetic Aifferences
in sugsceptibility; 3) auaa&pﬁibi:itg,ﬁﬁ@ to environmental onuses
(exposure, growth rate, eta.); and 4) possibility of sonsentration
of the inseatz in Yarious parts of the plantations, related to
earlier nttacks, eto. :
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_ This plantation sonslste of four aores of sitks spruce planted
in 1977 with 1.2 gtook & inshes high, at the rate of 504 trees per
apre. The ares had deen logped and burned,has » elight slope to
the north, with sandy or gravelly loan a@iiy Vegatation apart fronm
the planted gpruce tresg wes still larpelycconfined to greasses snd
nerbaceous growth in 1941, Bupvival of the spruce has been high,
and Tor prastical purposes, all the trees are uniforaly and
thoroughly exposed,.

 Studles on this area were atarted in the sutumn of 1941, when
600 trees on two plets wers tagged and desoribed., Addltlonal plote
will be eptablished ss time permite, and experimental studlies
involving the triaming of infested ftrees to a single leader are
sontemplated, with a view to determining the influense on recovery

o

 from attack and upon roourrent infestation of individual trees.

The history of atgaﬁka in the 600 tagged trees 1s ag followa}
1938, one tree; 1939, 6; 1940, 15; and 1941, 67. The intensity of
attaok has thus ineressed each year since 1is lnoeption, and the
majggéﬁy of the trees are now entering possibly the maﬁé susoeptible
pariod,

One sample plot including 98 sitks spruce trees in a natural
gtand aﬁnﬁiﬁiiﬁgwfv@ﬁmﬁiﬁ&ﬂﬁgy of Douglas fir, with intermimed
lodpepole pine, willow, alder and areb apple, was egtablighed at
goomba in 1941, The soll iz o "Haywood® poorly dralned olay loam,
the A 1 horizon having a relatively high base-exshange oapacily
'iaghﬁry}, and appears to be well gulted To very rapid tres

Gile

-

The histopy of the weevil attack in this small plot was traced
back to 1930, with resulis as shown ln the synopsis.

ﬁg;. ’,,wv,‘g,, Aoz 193, A3 2995 2936 293
attocke 3 1 6 9 7 1 & 9

* one double attack, therefors 1l lenders
P # # ' o 1@ ®

The infestation has remained nore or less constant for the
past ten years. An exceptional feature of the infestation is the
rapld recovery of the trees from attack, with a minimum of
distortion of the trunk.
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EFFECT OF ATTACGK ON TREE POF

4 AND GROWIH

Woavll attaok results in the killing of all leader growth of
the ourrent year, usually all of the leader prolused s year _
previously, and frequently part of the twowyssr old growth, The
reduotion in llving helght of traes attacked at Foho Lake in 19H1
smounted to 18,9 inohes, made up of 5.4 inches 1941 growth, 11,7
inches of the 1940 prowth, the total of whish was 17,2 inches; and
%*5 ingshes of the 1939 growth, ne hased on averspss of 29 attroked
TrRag.

Competition Tor leadershlp among o varying number of the
latorsls, follows death of the leeder, In soma tross, oe or nore
~ latersls attaln or share leadershlp in the same yesr ag the atbask,
while in other trees the process 1 not sooomplighed until = year
lnter, Recovery varies accoriing to the time of attagk aﬁﬁ'ﬁil&ﬁNg
- in relation to sensonsl development, to tres vigour, %o competitlon
andd to the gevarity of stem k&&iiﬁg* '

Ag an 1llusgtration of the gross effest of weeviling on the
young stand, ons may olte date fran Greson Tiobers plots. In
plantation no.68, 500 trees were in 1941 olassilled as follows:

L0 stunted by rabbhit broweing - % of these attacked hy Plgsodeg

460 non-hrowsed trees | |
211 trees wlth multiple leaders, avernging 3 par Ures
2§% traes with single leaders (107 of these wesviled) ,
26 tress with nd lesder setablished - nost of these w&iﬁaégﬁl
' BNTH0ES.

similer date ave avalladle for 355 trsss in plantation no.gh,
ap follows!

3 treas etunted by hrowsing - 2 of these atiacked by Plssodeg

192 non-bhrowsed tresg
E&? troes with multiple lesdars, averaring J.7 per iree
131 %rees with single leaders {iG@ of thege weeviled)
£ trees with no leader estnblished.
he indlieated elsewhers, one of the featurs of multiple leader-
ghip 1e the biss whieh 1t oreates for re-infestatlion of the already
A1storted tree,

BUSCEPTIBILITY

OF INDIVIDUAL THEERS TO ATTACK

In the Ureen Tishers and Uoonbs plots, sone trees have been
attasked nore or legs repeatedly in @iﬁfﬁwﬁﬁ%,»@@w;i as ghown Ly
the synopses in whioh the trees are arranged adoording to the
&1@@?*%@%&@% of sinple, double, triple, ate. years of attavk.
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Ore an Tinbers plots, 1976 - 1941 {geveraly browsed trees onitte

- . Ho. of years in wilph a&%&&%@& Totals
tation no.68 . A 2. 3 b o5 6. 5ll olospes

e 40

B4L
554
51

e

§

i

£ troeg 12

¥
fiie B

o, 0 o 1%% ) 13
o gingle attaoks* - 146 252 108 4D
. : ' 9

# H

4 @

iy <
P

#

douhle ” |
tripls ¥
quadruple "

BT o
A i o P
13

- L

ti1 i1 o

L
3 ]

Plantation no.dh

of troes

* gingle attoaoke
# dounls

®  triple *

* guadmaple

124 o
250 248
e LTy
11
1 1

o
PRt
B

Prae
i

s

05y

R AT

1 osimed
§5gd b £
1 e

E A

*aingle attacks indicats that on an individusl tree, one leader was

attacked in one year, double atiacks, that on an individual tree,

two leaders were atiacked In one year; and so on, to three and four

leaders beling attacked on an individual tree in one year,

G- Ciases

k5
6 13 o8

The total musber of slteoks in the period weg 97, plus two dovhle
I2 the number of treas with O to 12 annusl sttacks i the

interval 1970 - 1041 1s saloulated by expansion of the appropriate

hionomial, whare p, the prohebility of atiask in sny one year, L83

lio. of trees 55 15 1b 5

p=

end g s spoordingly JO175, the theorétioal Alstribulion on the
basls of chanoe alone ie ne Tollows!

trees not attocked at all 34,074
¥ atgasked in Just 1 year 37,629
# % 8 # i&,é‘i
‘ " " * 3 avmors 6

G, DK
Caloulating the gooiness of 1t of theoretlosl and asotual
dlstridutions, we get a Chl-square value of 33.7, which with three

‘e
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&@%ﬁ%@& of freedon, indicates a gr@%ahiliﬁy of leas than .01, In
other words, the adtual dlstrivution of trees with repeated attaoks
oannot 3@?&&&1&? be athridbuted to ohanee alone,

The saloulations above are based on sssumptlong of even age
and absenve of multiple lesdershlp, whioh are not wholly frue of
the Coosbe plot. The teoshnique ig appropriaste for investipgations
on plantations, especially where multiple leadership ls elisminated.

The preliminary results support ?@ﬁﬁ#&l ohearvation that sone
trees are more susoeptible than others, but so far there ig no
indleation of whether this aay he due %a environnental or permtie
fastore, As a test of the latter possibility, 1t is planned to
take outtings from trees in the Green %&mbavﬁ plots and thug
establish clones of presunably susoeptible and resistant stook
which ghould be investigated under ?&?ﬁ@ﬁ% anvirormental aanﬁ&%iaﬁa
Cand at various localities where Blasodes gitohensisg is known %o
GO0,




te

- 42 -
5.30.37-6  Insects affsoting gesd productlon of soniferous tracs)
bilonomies, dsmage. Y. OGrahes and #.L. Prebble.
Studlaes in 198 wars confined to Douglas fir in the Langlord
;2%?2{%; ﬁ%jﬁ}"i?ﬁﬁ }»&ﬁk@ ﬁm&% »‘% Eu?ﬁ%ﬁ?f{ }:‘@?Wﬁ {}f ‘g;%“}-&a }azgvgg‘&&g‘gﬁgi @ﬁﬁ
TOVESTIGATION: OF THE ROLE OF IuSECYS

TH AELATION 10 GEED PRODUCTION IX DOUGLAS FIR

Introduation

ok v o

The studles desoribed in this report were unfertalen In 60w

operetion with of fisers of the Doonomlos Division of the Forest

Branch, British Jolumbia Department of Lands, to delernine the
tnsoate assooiated with seed proiustion in Douglas fir, thelr hahits
and ralative lnportonoe ne sgencles of destruetion. Preliminary
ohigeryations were mads in the late sumer of 1080, and systenatis
atudies were begun early in the spring of 1941,

The gtudles were sonlucted at two sreaa, 1) near the lockout
station at langford, and 2) at the Cowlchan lake Hxperiment 3tatlon,
The two aress Aiffer 1ittle in elevation or temperature charagter
1stice during the growing sesson Dubt widely In presiplistion, Mean
annuel prasipitation at Lenpford 1s approxinmately 25 inghes, of
whioh ahout three inches oocur from Aprll to Jvgust, inalusive., The
ammnd_prasipltatlon naay thas lower end of Cowlohan Lohe averages
ahout 76 inchee, of whieh about 12 lnshes osour Pron Aprdl to August.

Fupther AAfferentlation of the sampling losatlion within each
main ares was as follows:

Langford: a) the flat, b) & stesp soulh slope,

Gowiahan Lakel 2) mature tres on gravelly flat, b) young traes on
ary glops, 8) 35.yoar old tree at lekelwvel, whieh
wiag oharacterized by very lavge o0Ones.

lathods

Smmples of sones wepe sollected perlofisally for detallsd
analysis, This conalsted of the Aleneubernment of ench cone
separately and the recording of the sondition of each cone g onle
and ovules The Douglas fir conng wers found to be Alvided into
thres 4lstinat repions on the basls of soale and ovule Anvalopnent ,
a# followel
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8, hassl section, oonsisting of sbout § to 21 suall soales
with only rudimentary or underdeveloped ovules, never with gound
ovulies.

b, intermedinte geation, sonsisting of shout 20 to 52 developed

R ¥ i SR ] : - ) e ) T
seales, each of which normally hoars two developed ovules. Meny of
the ovules mre destroyed, ceage developing or abort hefors maturlty.

o, aploal geotion, consisting of sbout 3 to & small sozles with
only rudimentary ovules, nevgr with sound ovulea.

 Thae chief interest lies in tho senles :nd ovules of the inter.
nediate section of the cone, for thege are nogt affesled by suech
fastore na the parent ﬁ?ﬁ&;&h@ site, ingeste and fungl, The owvules
in the intermadiate ssotion wars socordingly classifisd o sound,
destroyed hy ingeots, aborted or underdaveloped, on the basis of
certain chareoterisiies which ars desoribed in the following
parsgpraphs The detalls of the elassification are shown Iin the left
hand margin of table 1.* It ls lmportant %o resllize that all
figures glven in thig and other tables rofer to the nusber of oone
genles and ovules, and not to the number of ingests, The rolation
between the two varles for the different inhseots; for exemple, each
Ghalaid larva destroys & single owale during 1%s 1ife, sash
lepidopterous larva nay destroy few to nany ovules ag 1t hores
through and feeds upon the tissue of cone soslee and ovules allke,
and the Jeoldonyidas ococur in small soloniss in the cone sonles and
may. or may not injure ovules according to siroumstsncs, In order
to ohtaln s thorough record of the dlstribution of the ingects in
the gones, the cesurvenca of ingeots or thely Infury ln the none
productivs besal and aplesl reglons of the cone wos alse recordsd;
here the unlt of olassifteation was the half-meale, whish aovresponds
to the ovule in the produetive reglon.

gound ovulss heve tha geed ocoat well developed snd the female
gametophyte full, frash and firm. Ovules destroyed by ingects are
those which, otherwise sound, have the gpameiophyte eaten by the
larvae of the Chaloids or Lepidoptera, or shrunken through the
influence of Cesldomyld gslls in the sdlsoent soale tlssue. Aborted
ovules have 2 well developed seed coat, but shrivellsd panetophyte.
Underdeveloped ovules sre those with small seed coants and 1lttle or
no development of the gametophyte. GSoue damage to cone scales and
ovules, spparently ocazused by s fungus, was found at Cowlshan Lake
partioularly. The scales, bracts end ovules in afleected ocones were
mottled or sntirely brown in early May, later beconing dry snd hard.
D, J.E. Bler obtained the fungus Ulsdosporium sp. in cultures from
af fectad conse., Further obdervations are necessary before 1t will
be posgible to determine preclisely the eausss of injury of thils type.

In addition to analysis of cones that were fully exposed
throughout the senson, and thus a part of the natural vm%giﬁﬁiﬁn~@f
sones in the stand, snalyses were also nmade of coneg that were

*%3 +50
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igolated 1n papay hags for wvardous periods, The chleot of thoee
analyses was 3o provide aopparative ds¥a on the fllght perlods of
the varlous %ﬁﬁ&&@ﬁ and the effsot of gwﬁ%wgzzﬁw ak &&ffﬁ“ wﬁ
%i %% an %?* *%?ﬁi&§ﬁ&ﬂt¢ Tﬁ% periods of iﬁﬁl@@i@& andl

AT Q@“ e slope and Tlab o
?;%ﬁf@%* %@m ﬁﬁ@ﬁﬁ in %%3%ﬁ 3 and 4y 8 _1%?'ﬁﬁf& fop serles
1%@3@&@* ring %h@ pariod of ﬁﬁiaiﬂﬁqu@h by G.2. Allen ars
inoludoed *ﬂ table 5.
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’ Thm inseets so far found eommonly within Louglas My songs
Chdong to one or andther of the following groupg:
u%«%«n ’”’&"‘ﬁﬁi @ﬁ
The snall orangs @ﬁl@u@%ﬁ iayﬂa@ @x th@&e pnats were very
somuon in fir eones a* Sl ut sy They @ﬁ&uw in
E : ¥ o ':"* £
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wlog nen
%,@é&~ﬁ$%ﬁ

s §ﬁ?uﬁﬁﬁ&§% E8Ts Lotk abd s i ga *R aﬁﬁﬁﬁ% Loy .
thase évu@ﬁﬁ, somparan with the palatlve ??%%ﬂ%ﬁ%ﬂ af the Latter,
proviies presumptlive svidence that the | at 7 :
instanoss osuspily related o ahortion
“”ﬁﬁaﬁ; nogaihly by intexfepance wlth th
‘ aoh of the suspsated inter
oondition of the %a&i

: oy }aﬁ%%mgg' LT e gﬁ*z
f;%WMﬁ}fQMWMB*iﬁ@ﬁﬁmﬁmggﬁhwm
drulads Prom this oontradlctory evidense 11 would
rele of the aﬁﬁiﬁﬁ?“iiﬁ yarles snoordine %5 ﬂ??ﬂﬁﬂﬁ?f @@s

L opnats we
Al T A g 501
3 2l 5- nn Mayveh 28, 1 5% *%*ﬁ thme the Aﬂ&w@a erning wore
%Mraw ﬁﬁ%ﬁ@*ﬁ&§ A ﬁ*%%@ w ﬁﬁﬂ?ﬁ it Meon the gownnllet agrere, bk
1 @t@:{* the developing pollan tubes sonfused the svidence, v However,
young larvae Zwi@w od noent to tha teader ovulas wﬁm@ nevbed on
agﬂ &% and &ﬁf@?ﬁ&ﬁy of the ganle tlesue e @ha gansral
&%ﬁﬁﬁ?ﬁﬁﬁﬁ of Ceoldonyids in osones Lsolatsd Dro ﬁ 2 the
and of the season proves ﬁhﬁﬁ aviposiilon ﬁﬁﬁﬁﬁ?ﬂﬁ wri@@ to %amwh 27
A Loy pnats alno 3%ﬁﬂ?%ﬂ& s ﬁﬁﬁ@s &&wﬁﬁt@& hy (.8, Allen over the ?

splofd ¥apch L4 - Appdd 17 (table 51, and e svidance here is
aﬁn@ng thet oviposition had ooourred prior to Mapeh 14 and not
%ﬂhﬁﬂuﬁ&ﬁ% to Aprdl 17. It seens probehle that these fAalioate
*ﬁwm&ﬁﬁ wj thals erca hetwesm the scales and besots about the tlse
hnt e vaste

4 e wintar ssnles oFf the sones area he!
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The speciss ol gall gnats have not been sablisfactorily
determined %o date, owing to inadequale knowledge of this group of
insests. One species, posslibly belonging to the genus Asynapta,
emerged Trom Cowichan Lake material in October, 1940, ‘

Another gnat, Sciars sp., emgrged in July 1541 from Cowichan
Leke conesg eollected in Augua% 1940,

Fanily Chalcididae, the chalcld flles.

The white larvae of chaleld {lles ocour gingly within well
developed ovules, and destroy the gametophyte. The integuusnis are
left intast and the damage can only ve deteclted by disssctlon of
the seed, Oviposltion occurred during ils) 4 early June ab
Langford in 1%+1. The only unown phytophagous sppcles recoversd,
viz. Mepastlemus gpermotrophug, emerged i1n lay 1941 from Uowlchan

At

ke cones collested in August 1940, Ihe full grown larvae

' apparently overwinter.

Two other ghalcld species, viz, Tetrastichus ep. and Aublymerus
gp., waleh smerged at Cowichan Laks in the aubwan from newly ripened
coneg, are probably parasitic speoles, Thelr primary host 1s
presunably one or gnother of the phybtophagous insests herein
mantloned, but so far no suggestive evidence 1s al hand,

Cone mothsg, of the order Lepldontera

"he larvae of thres specles of moths occurred in Douglasg fir
oones at Cowichan Lake. The sounonest was Dioryetrls sp., possibly
ponderogas (family Pyralidee), the larvae of whioh are plnk or
flesh coloured, sbout 3/4 inch long at full growth, whish ocours In
late July and Auzust. Soue individuals develop to the adult slage
in the sutumn, others overwinter as pupae. Larvae of this species
algo ocourred commonly in the swollen tiésgue of blister rust
cankerg on small white pine trees at Cowlchan Laxe.

The second moth specles was Commophila fuscodorsans KIft.
family Phaloniidse), adults of which were recoversd in June 1941
from cones collected in 1940. Phaloniid larvae, 1/8 to 1/4 inch
long, presumsd to be this specles, oecurred in flr cones in late
May, 1941; pupae are at present overwintering,

The third Lepidopteron is Holcogera sp., possibly laneoulells

oD, (fanily Blastobasidae), and is represented by a single
gpocinen which emerzed in June 1941 from sones collested in 1940,

Althouph these records refer speclfically to Cowichan Lake,
1t is probable that the first two specles at least, were included
among the larval forme taken at Langford in 1941, Here the small
d g T oy i ‘v e o Maw: Lo
SPLRERSE PG VERS SEIeDIEP R oTe 88 SSNSE BT idatis "Bl §§§§”¥§¥e

laid on or in the cones prior to April 8,
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o 1’3%3 voug Lareee were Praguent :2,3
conziderable destruction of ovules, Later in
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RESULTS OF QUANTITATIVE ANALYSES OF HATURK CONES

The data ohtained from individual analysis of 515 Douglas {ir %
aones representing various losatlons, trees apd periods of

1golation, are sumsarized in tables 1, 2, 3, % and 5, Btatistical
ﬁﬂﬁlgga& of sertaln aspests of these data appear in tables la, 2a,
o, 4a, 6 and 7.

The standard error of the mean dilference belween series ;
compared in the tebles was caloulated by pooling degrees of freedom,
and the sums of squared deviations of the respeotive series (of,
goulden, 1939, Methods of Statlstleal Anelysls, %y.@ﬁwﬁl}, The
significance of differences hazs been tested by the method af wg¥,
and significant Aiffersnoes sre indloated in the tables by underiining

It is obvious that many differsnces between series will be due
%0 sampling fluotuations alone. Portunately, by the method of
snalysis, such non-significant differsnoes cen be ignored. On the
other hand, several of the gtatlstloally significant differences In
vardous &&ﬁiﬁﬁ racelve no support from the eomparison of equivalerd
sanmple serles, and are probably due %o peculiar conditlonsg of one or
snother of the serises helng compared, For exomple, oones on &
partioular tree, isolated for a sertaln periocd, may be very distinet
from cones on other trees 1solated for the sane or adjasent perdods;
but the %gﬁuliayity.may-hg one of the tree rather than one resulting
fron isolation at a eertain time. Fortunately, several sets of
comparable serles are avallable for testing the validity of most
sonclugions., Only conolusions that are well supported, or that are
of partloular interest, are dlscussod below,

3. Cone size ani ovule development were quile gonslsteont in
44fferent orown reglons of s large mature tree gt Cowlobhan lLake ,
(tables 2 and 2a). Hinor dlfferences wepre &) greater proportion of
shorted Swules in the upper orown, and b) greater proportion of
underdeveloped ovules in the lower orown, There was sons evidence
of greater lepldopterous injury in the niddle and lowear orown.

2, COones on the two sites at langford were very similar in size |
(tables 1 and 1a, eomparisgon a), but there wers some Alfferences in
the fate of ovules; a) more sound ovules on the flat, and b)
sonversely, move aborted and underdeveloped ovules on the slope
The apparent 4ifferences in the dlstribuilon of Cpoldonyid gal
the two sites, sesmlngly assoolated more with otherwise sound
oviles on the flat and with aborted and underdeveloped ovules on
the glops, might have been dus to varisble interprotation of the
affeoted ovules.

3. CGones anﬁg,@a&awﬁ ﬁvgg on the rmﬁ@‘ ﬁﬁg on y@ung~§w@$$£¢m the
slope nt Cowiohan Lake, hod approximately the snpe numbey ol
pvgguati?a sonles (tables 1 and la, comparison g?f Injury oaused
by Cecidomyids, Lepidoptera and fungus weg more severs in the oones
on the young trees, whereas shortion was nore severs on the 0ld tree,
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4, (Cones on a F5-year old treo at Cowlohan lLake were very large,
with many more sosles in the internedlale productive reglon of the
cona, than cones which developed on youny trees growing on the
slope {tables 1 and la, comparison 4}, In terms of proportions of
the ovules (table £), thess unusually large cones ware notgble In
a) #light destruotion of ovules by ingeots, b) high degres; of
ﬁﬁﬁrﬁiaﬂ, 6) high depree of underdevelopnent apparently csused by
o Wﬁﬁ

5, Comparing samples from the alope at Langford with samples fron
the slope at Cowlohan Lake (tsbles 1 and lm, oomparisgn b), we note
that at Langford a) chalolds were more destructive, b) Cecldonmyids
and Lepidopters were less destrustive, o) abortion was greater, d)
underdevelopnent due to all ceuses was sbout the sane, but e)
underdevelopment due to fungus alene was less lmportant than at
Cowichan Leke,

6., The conolusiong noted above merely emphaslize that the Iactors
asusing seed destruotion in Douglas fir cones vary in degres betwesn
treos, sites =nd localitles, Thig is further shown hy the poareentage
&is&ribut&@n into the Alfferent categories of ovules in samples of
sxposed oconeg, in table b, 9

7« The experiments involving serles of oonee lsolated at varlous
tines (tablee %, % and 5) ylelded less marked dlstinotions from the
geries of exposed cones than was anticipated, owing to the fast that
oviposition of gome of the lnsects occurred prior to the eariiest
1ga1§§1¢n‘ However, several conaluglions may be derived from the
regiiliig.

a. Chalold larvae were slmost totally sbsent in cones lsolated
during Aprll and May, indleating that attack ooours at this
tine, A Pew ohsloids appeared in cones isolated from April 8
to Juns 2, then exposed, suggesting that sone oviposition
paaurred after June 2.

b. The avidenoe indicates thal the degres of abortion of soules
was not sonsistently nor significantly altared by isclation at
any perled after Harch 27, at which time pollination had
already oocurred. Abortion is %o a large extent independent
of the ingacts found in the cones, The degree of abortlon was
greatly increased in oones lsolated fuping the pollination
period (teble 5), and it is poseible that failure of
fertilization may be a factor in sbibrtion. In thls connestlon
1t is of interest that aborted ovules seen to De dlatributed
at random throughout the intermedlate veglon of the conee ,
Laok of molsture may also be a factor, but our records of 1941
have no direct bearing upon this feature.
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G ?ﬁayg wag no gonsletent nor ﬁignifiﬁmnz ralation between
Regree of underdevelopment of ovules and perlod of laolation,
The cavee of underievelopment, apart fron that treceable to
Anjury of ths cone soales csused hy ingsots and Tungl, 18

UnEnown .,

The resords presented here, while having no applioation beyond
%hg time and location of thely oripin, serve to indicste what
faotors influence seed producstion | ﬁ@ﬁ@i@ﬁ iy, =nd o provide
gample evaluations of thelr y@i&ﬁi@@ iﬁﬁ@%ﬁwﬁﬁa in a yanr of heavy
atne orop, It cannot, however, he assused that these ralationshi
will be the same ns ocone orops vary in dengity. The investipntiors
will be extended Yo include cone arops in suooesding vears and in
other areas, if thls proves to be practlioable., AL the prasent tlue
push remaing %o be learned of the biolosy of the various inseots
associsted with Douglas fir cones,




Table 1.

Summary of average condition of exposed ﬁﬁﬁ%ﬁﬁﬁ Pir cones
at Lengford and Cowichsn Lakey showing mumber of scsles and sound,
injured, sborted and underdeveloped ovules, with assoclated inseots

Cowlohan leke
Mature Young IS-year
Tree  trees old tres
Plat.... Alape. . LakeLave]
¥ 33 26
18,12 12,88 17.62

ag i soales inj. Cecid.  0.91 ﬁgég 0.0 g*lg 0.81
h & gﬁ&l@ﬁ 1&3» Lﬂ?iﬁt @ﬁ g Qi Qn} §¢‘  %pi?

2. Intermedlate sanlieg / 28,80 79,60 29,70 8,8 hE bl
a) gound ovules, ﬁ@%&iykﬁn Bé.§§ Eé*%@ E§ag§ gk*ggi Z9e12

dobid .f:,j:"f, o

1 , assoc. Ceeld, 3y CoTH 0.0F ,
14, assoc., Lepld. sM2) 0.08 - - 0,26 -

b) 4estroyed ovules  ,1.71 0.64 005 1,91 - w
oy e iatay s 3,9 1.97 0,09  0.06  0.19
111 by Lepldoptera  L.45  1.35 1.0 c.89 oz

o) shorted ovulas ‘
1 , insect-free ' 9,3g 16,00 28,14 8,20 ‘331*19
i1 , assoo0, Ceolid, 0s91 : #é§ 1.09 E,% L2
111, assooc, Lepld, 0.27 0,12 (I ) 1o . -

4) underdsveloped ovules S | A

i_ ¥ 1&3&@%“;”%* gtgg 7¢§, Qw_’ %aé@ jggﬁ

3—3& § GEBB0C. Ceald. Ml 2e g {:}6 2 55 % 1.2
111, assoo. Lepid, Ce2B 0416 .08 1,60

iv , caused by fumgus? - - 0.03 - 2

aad sooles é#&% 5&&@ %#ﬁ@ ?aé? &&g?

) § sorles in). Cesld, 0,21 0.0% 0.08 «i% 0.19
b) 4 soales inj, Lepid. = ©.21 0.02 0.28 b e O »
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Ta¥le 1 2.

Anslysie of Alffersnces in nuuber of sound ovuloe,lestroyed ovoles,shorted srd

underdeveloped ovules, hetwean perles of cones renregenting trees at Loneford
znd Comiohen leke. Data In table 1.

Jonnd . Owules deptrored

grales By ”””‘@3"
Lepista (

4 ‘ e T
feeld's Chaletle
T fHean

thortel Unferdsyalopad
wles @vﬁlaf |
ingsot- {ingeot- (k1lled by
Lrse ) . fres) . funeng )
Yesn - Hesn

o Heaan
L 8.8, A1TL 8.B. QAF5 S.Ba.

Wean

2) Lemgford 2.01 o ,,

Tress on Ilat 7,10 20+ 1.07 030 2.00 1.37 0.10 0.27 -6.65 1.
.

Trees on slope

Trees on slope  4.60 2.58 -1.27 0.3 1.8 0.38 556 1.28
vg. Cowichan |
Treeg on glops

b)

¢} Cowichar Lake L . «
Sh 170 049 0.75 280 0.72

~1.55 2,49 1.91 0.38-Q03 0.05 5.09 1.66 -1%

191 C.62-G13 0.11 6,77 2.3% ~28.992.36 1,08 1.739 ~£.95 1.69

oe of dilTerances ns noted at the Toot of fadle 2 a.

Sien and elgnifiosn
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Supmery of averaps sondlitlion of expossd asaes ln ALl farent orown
lavels of a maﬁura Dauplas fiy tpoe at Oowiehan Lake {traa HoM

of AP, MaoBean), showing muher of cone seales and sound,

wnjured, anorted and undardevelopod awm&&g, with aseoalated insects,

¥n, ocones in sanplo

1. Bapnl soalen

a) + saales inj. Ceoldonyids
h) § sanles in). Lepidoptera

nediate soalag 26.87  30.27  29.52 ‘31.5:,@?

a) gound owiles, total ne, 22,87  22.%7 22,79 26.2
4 , sssoo, Cenldonylds - T 008 0,12
11, nszon. Lenidopters - - - - -

b} destroyed ovules
i, Oantdomyids - - - - N
ii ‘33 Uhalaids - 925*3»? Q.08 f}gs?“
*li, Wy Lepldopters - - - 5o B 1,§5

6) ahorted ovules ‘

1 § inseat-C{res 27400 %3;% ?ﬂic?:: E?a?ﬁ
11 3 SBang, ﬁ“@iﬁm% {}*5? G817 i:‘}%’;f fvt?f}‘
111, sssoa,. Lepldopltera - - Da7% 112

4) vnderdevelopel ovules “ |
i, ingeat.res 3%{? Za20 187 5;@?
11 , sseon, Cecidomylde .12  ©.hc A,02 0,12
iii &Q%%n tﬁ?iﬁ%m - A - ﬁbé -
iv , 2sauged by fungug ¥ - v - - .

3. Aplsel sonles 6.87  6.53 6.75  6.28
2) 4 sosles in), Ceclionmyids - - - - 0,08 - -
%% } aﬁa&@w 3n§ %¢m3§§g§§w& - - o 1,00 -




&) Top of erosn
b) Top of crown 0.12 B8 O “0.08 0,17 =5.50 3.04 1.28 5,21 -0.32
e) Top of arown ~33E  BLE2 L0.25 0,25 «0.25 .16 -1.37 1.01 -1.25 .71 -3.25
4) Upper grown Te22 3.52 O C.05 0.13 -5.50 2.20 g£.18
) Upper crown

f} Eﬁﬁ@ oraen Mgg% }%‘;?6 *w% ﬁtgﬂ Wﬁt}»? Qag»? 3@,13 3;15 wi?:pﬁ} ?né%’ miﬁﬁ

Teble 2 pa

Arvalyals of ATleronvez in nunder of goond @?ﬁ*&g, Aagtroys’ gwvolag, shorted
and Qaﬁ@%ﬂ%¥w3@~¢ﬁ ovules batwaen gerics of gones from Aiffsrent orown levels,
anturs tres at Coviechan Leke (tres noJt of AP, ¥uoBesn), Data in table 2.

Aborled

Underdevel.
ovulass * oned avala@ *

Ea32 =0uli
ve. upoer orown

ve. niddls orown

va. lower branches

513%‘*Q*ﬁ"

ve. niddle vrowm

[
i

“B.72 2.82 025 0,18 -0.12  0.1B S1.37 073

va. lovsy %raﬁéhﬁa

ve., lover brancheg

1.13

* The 4A1ffarenee values gre based on all ah

with or without zssooisited ingsois.

HOTE: Differences except where othervise noted are positive, Indlicating exoess for Tirst

marher of palred gerles. Underlined menn A1fTorences ars statistionlly sipnifican
others are not gleniflicant.

Ppted snd underdevelépncd ovules, Inoluding th

ose

L
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Table 3.

Sunnery of average sondition of isolated Douglas fir cones at

Langford, showing number of soales snd sound, injured, aborted

and underdeveloped ovules, with assoclated insestn. e difterent

geries of oones were 13&1&%&!& for varying periods in order %o

ﬁmm&%&t@ the time of oviposition of the i“ﬁﬁ&ﬁﬁ and thelir
mportanse in ovule dsgtruetion.

Langford, trees on the glope, 19

?3} m m» W‘Eﬁi@@ @‘f‘}“% 0,50 ic}-% 1*?%

),,g DA - - - - -

1. ﬁﬁi

2. Intermellate saanles 27.00 31,19 26.30
a) sondovdles, total no. 3&..% 24,70 30,90 26.00 30.00 14,00
3, P %&&m; G@ﬁi&g Outh Q;% 1*§ 1«% 0,81 $i15

b) destroyed ovules
1 , by Osaldomyids 050

. 0.06  0.05
3-5}: b Chaloide - - -

iiii, ’mf Lepidoptera - - - -
¢) aborted ovules

1 , ingeot-iree '?%a%g

1.1 , GB800. Gw&t&. Be
d4) underdeveloped ovules ‘ | ~

i , lnsect-fres 6. g 3.6° *-hgg 10,95

i1 , assoo. ﬁ&ﬁiﬁﬁ 243 2ate 3ol 2415

111, " ? P P — 0.2% - -

iv , oaused M ﬁmgm? - - - 0«05

loa). sanles 5.5 6,15 5,55 6. B50 0 5.0

3 amm Seald. 05 0,15 == 0,62 02 -
%; g’ ‘3' M};{ ﬁu - wf«n - wf«m %*62 o

m,




Analyesls of differences in number of sound, destroyed, abortsd and underdeveloped
gwules, betwsen serles of cones exposed, or isolated during &ifferent periods,
The series of cones exposed throughout the sgeason (data in table 1, second eolumn)
is represented by "X". The data for the isolated series appesr in table 3,

Langford, trees on the slop

Aborted Underdeveloped
ovules ovales
(iaaga%m (insect-

Hean Yean
o ed Ferlod of isdletion &iff, 8.8, 41ff, 8.8, d4Aff, S.E. 41ff. §.E, 4iff. 5.8, 4iff. 8.E,
a) X -1E Hareh 27-Juns 2 <3.60 3.51 0.58 0.31 1,97 0.57 0.33 1.46 -1.37 1.9% 1,52 1.42
b) X -hF  april 8- July 5 12,50 3.0 0,59 0.27 1.97 0.50 1.33 1.26 -4,35 1.7% -3.37 1.3
, '
o) X -5A4 April S-August 1,70 3.06 -0.01 0.28 1,97 0.50 1.33 1.26 -3,15 1.72 3,93 1.26 w
d) X -5B  June 2- August 4.50 3.1% 0.29 0,28 1.27 0651 O 3% 1.29 1.65 1.71 2.9% 1.28 ‘;“
‘@) X -50 July 5- August 0.%0 3,36 0.1% 0.32 1.28 0.57 1.33 1.41 -1.88 1.23 .71 1.8
£) 58 June 2- August : , |
} 5 *5& aggﬁgl g"’ﬁ;j;ﬁzt éﬁgﬁ 33% ”‘6039 Q*Eﬁ% Qﬂzg qug lt {}Q?Ii' *ﬁgﬁ goﬁg ltw {}wgﬁ
5 April &-aupust | | ,
&) 53;53 §§§§ 5w $§§§§g -1,30 2,84 0,15 0,25 -0.,69 0,28 © O 4,40 2.3% 1.00 0.86
h) F June 2 -August ﬂ | , e |
h) 53“55 J§§§ Fe é§§§§% 4,90 3,12 ~0.15 0.26 0.01 042 1.00 0.73 -3.53 1.85 1.7¢ 0.%9
i} 1B Hareh 27-June 2 _ , . . e ok
} by ﬁgril %E»Jﬁly 516,00 3.71 0.01 0,09 © 0  1.00 0.8 -2.98 2.90 -%.89 1.34
TJuhie 2 4.65 5.22 044 0.3% 0 0 -1.00 0.89 -3.57 2.87 0.09 0.97

3 1a ¥arch 27-August
At 8 RES 10.70

-1E Harch

2.39 0.60 0,16 © © o 0 ~1,20 2.2% -7.30 0.98
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Table b,
Bummary of averspe condisions of laolated Douglas fir cones at
&angfar& showlng nunber of seeles and sound, maﬁvaﬁgah@ykaa and
uaﬁarﬁav*&ap@a ovules, with assoolated insec The AifTersnt
aeries of cones were iﬁ@l&@%ﬁ Loy ?ﬁryia§ %ﬁ?i@ﬁ in order to
denonstrate the time of oviposition of the ingeocts and thely
importance in ovuls destrustion,

%Wzg:fz zmmmg

8 o 2 T3y 5 &g;rﬁ

17

16,10 14,72

13.12

aaalaa igJ. Ceoaid,.

.-

8

m@iﬁ *

a) sound QMQ&, tatal% ‘ié*}&

i , aseoo,
13, *
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Teble & a.
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mmsg hetween gerlers of cones exposed, or isolated @mvmg 218 ferent ;zwﬁﬂ%‘
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-3E Apr. "‘i; Z i
Sh2s g 1‘3. gjfi am f}*g% {3 @ -«Eg?g ;%tgg “""Q ;gﬁ 1%5% 3;@3 lt&&
331 3. - F e

2.90 0.17 0.28 B84 0,65 1.23 1.25 -&J% 1.8% 0.01 1.09
.63 0,14 0.29 -0.20 1.15 -0.25 C.17 J0d% 1.50 ~1.60 1.20




- 58 -

Table 5.

Summary of sverage condition of Dougles fir sones in two serles,

viz. @;gﬁ#ﬁ&, end lsolated, during the pollination parlod, ob

Langford; showing rnunher § gosles and sound, injured, aborted
and unﬁarﬁ%?%l@gwﬁ ovules, with &%ﬁﬁﬁi&%@ﬁ iIngeots,

Exvoged oones ITsolateld conss *

fto, cones in sample 1 1%
agns. 8 *g 1{%»;;& ‘
ag>> soales inj. ﬁﬁﬁ&@@%{i&ﬁ 0s23, - -
b} 4 soales inj. L@g&ﬁﬁ% Bra - -
raediate gosles 96,80 2R.20
a) mound ovulez, total no, 7 %8 L0
i ¥ ensos. Ceo iﬁwm ﬁq“@% w9
11, assoe, Lepldopters - -
) &&ﬁﬁ?ﬁ&ﬁﬁ ovules )
11, h ﬁha&ﬁiﬁ& 0e29 0.20
*ii, hy Leplidoptera - - -
¢) ahorted ovules
1 , inseot.free ‘ 24,10 £0.50
11 | assoc. Ceoidomyids a.&é .13 #s
111, assoo, Lepldoplers —
d) underdeveloped ovules -
11 , ae *5a ot
111, sesoaq, &ﬁ?&ﬁﬁ”%ﬁ%ﬁ - - -
iv , onused by fungue ? o - -
Aploal soslos 7,06 7.52

* Period of i&@&&%aﬂw Mareh 14 - ﬁgriz &j for pard of geries,
and Hareh 25 or 27 - April 17 for resainder of seriet.

s+The shorted ovules with sseosiated Cesldomylds ocourrsd In
aones ilgolated Mareh
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Parcentuge of gourdl, destroyad, aboried snd underdeveloped ovules in the Interediate
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and Oowichan Lske, Data in tsble 1.
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E. 30.37-7 Ingeots Affecting HSeedling HEstablishnent.
4.L. Prebble and K, Grshanm,

Investigations of the role of insects in establishwment of
coniferous seedlinge are beling carried out in go-operation with the
Forest Branch at the Ureen Timbhers Forest Hursery, and in connection
with seeding experiments on logged and burned land,

Ingsecte in Nurserieg

Root weevils of the genus Brachyrhinug were in 1541 assoclated
with geadling injury at Green Timbers and also in a comnercial
nursery near Hew Westminster. In the commereisl nursery, B. sulestus
and B. ovatug were both present, along with numerous milllpeds;
injury weg congplouocug on ornasmentals of Chamascyparig, FPiges and

o

Rhododendron varletles. |

In the Green Timbers nursery, B. sulcatug only was [ound.
Injury to two-year Douglas fir seedlings was discovered in Fehruary
of 1941 when the seedlings were belng 1lifted for ghlpment to
planting orews in the field, Estimate of the amount of Injury was
impracticable because the follage of girdled seedlings was still
normel in solour, and beecauge the root injury was concealed by :
sdhering to the roots. Seed_beds where injury was known to be
fairly heavy were passed by in the preparation of stook for ghipment
but in spite of this, soue destroyed seedlingg were sent out to
planting orews. &vidence of this was noted in a 1941 plantation at
Great Central, the weevil-injured trees turning red during the
SUMeT,

Root weevil injury to fir seedlings one year old was apparent ’
in Green Timbers seed_heds in June. Suall patches of dead trees
ocourred in many seed. beds but estluation of the damage was nol
attempted until September, At that tine wesvil-injured treeg were
blackish-brown, readily dlstinguished from trees killed by heat and
dyrought in July, whoge foliage was reddish in September, In
estimating the mmount of weevll injury, the number of square feed
in ssch seed.bed eontaining weeviled trees was estimated, and
related to the area of the seed bed (183 square feet). Altogether
365 seedbeds were examined, representing, at the rate of 10,000
seedlinge per bed, over 34 million trees, MHost of the seedbeds had
fo mors than a trace of injury, approximated ss 1/4 equare foot,
and none had more than sbout thres gouare feet denuded of seedlings
by root weevils., The average for o4l bede at the western portion
of the nursery was 0.4 square feet, on an area basis equal to about
0.2%; and an averape Tor 124 beds in the eastern part was only .03
souare feet, equivalent to about OLA,




In this etudy we have assisted ¥r, AP, MacBean of the Forest
Branch in establighment of plots near Cowichan Lake and in
recording of dats on permination and mortality. In addition we
have made periodls lists of the flora besoming established after
the burn, and collections of the various insects taten in flight
and in the soll, The latter data sannot now be presented since

practically no determinations have been obtained from the 3Systematlo

Division at this time of wrlting. :

Extensive tableg have been complled by Nr. MacBean, ghowing
the distribution of killed seedlings in the various plots, by cauge
and time of death. The greatest faotors in mortality were drought,
fungl (damping-off) and heat Injury. Insects are certainly
involved in injury to the cotyledons and to the stems, and injury
of this character ranged fron shout 94 to 21% of the total seedling
- mortslity in the various plots. The actual specles of ingsot
regponsible have not been determined, however.

Contlnuation of the studies is planned in 1942,




E, 30.,50-1. Mﬁﬁ@?@@%ﬁ ] aggyﬁguggga epldeniology.
H.1L, Prebble and K, Grahan,

Investigationg of the Douglas fir bark-beetle in 1941 were,
due to the pressure of other work, resgtricted te occasional
obpervations at Cowishan Lake and Great Central Lake, anelysis of
a number of trees in the Gﬁamainu& River Infegtetion, and
insg&atian in ocompany with Dp, J.E. Bler of the ﬁivisimw of Botany,

reeg dying slong rights-of-way and the margins of stands on
éim%tg zf Alberni and Pacifie Lusber Conpany in the Elsie Lake
BEriot,

Attacks in windthrown trees at Cowlchan Lake and Great Central
Lake were gtarted in the early part of Aprdil., Small larvae were
present by the third week in May. There was no evidence of attaock
in standing healthy treeg in the vieinity.

The infestation in the uyyer part of the Chemainus River wvalley,
which wasg ﬁiseaveveﬁ in 1940, was again exanined over the interval
september 23-26, 1941, ur, ﬁ H, Bpillgbury, of the British Columbia
Foreat Branoh, wa&&mﬂﬂﬂi@ﬁ the writers on the ingpestion and
inveaticated 5@1& conditions in one patch infestation as well ae in
healthy portlons of the faresgt, While no detalled counts could bhe
made, 1t was evident that the degree of tree nortality was
canaiﬁarably lags in 1941 than @ year earlier; only two of gome 30
to %0 desd treesg in one large pateh were &%fiﬁit@lv Eilled in 1941,
Three of the dead trees were felled %my ghen ﬁwglwsge, they varied
in age at stump helght frow 22% te 242 years, which is not
excessively old for this tree, in dlameter from 27 %o 28 inches,
and in helght above stump from 181 to 189 feet,

One traa, which dled 1n 19729, hed Dendrostonus galleries
axtending up to the 140 Poot gaiwt in moderate to nenvy intensity:
survival in the basal 10 or 20 feet waz noderate, with as nany asg
nine emergence holes per sguare foot, but at levels fron 20 feet to
110 feet, survival was poor and fron 130 feet to 140 feet, the
attack had bheen pitched out, Other elemsnts in the attack inoluded
ambhrosis beetles in the bagal 30 feet, Cerambyclds of various
species frou the base Lo 140 feet, Euﬂrﬂstiﬁa fron 10C feet %o 170
feet, and the bark-heetle Mggu@g@zgwﬁiﬁas nebulogus, which dominated
the sten from 160 feet upwards., Numerous cornks of Folystistus
abietinueg and Folyporus volvatuys ocourred on the trunk, the latter
fungus commonly being assoolambed with the entrance holes of
ﬁanﬁrac%anua* The wood was sap-rotted %o a depth of one-half inch
to one inoh at sll points between the base and 170 feet,

The two other trees examined sppesred to have been kilded in
1940, The pattern of insect a%taak was aaa&nﬁi&%&gﬁ he gay
&&smrihad sbove, except that the Dendroctonus

ntly un r uatlva 14ched out attacks ﬁhanﬁan@& wi%hﬁu%
ov 5%% %‘% p amﬁ kll,%ﬁ by unfavourable %ﬂn&itiana and by




»&Rm

parasitien). BSaall asnd old conks of Polyporus volvatug were
sopnion, but deterloration of the wood was Jus rinning; in the
hagsl 50 feet, more or less, deterloration was stlll confined to
sap staining, in the seotion hetween 70 and 120 Teet sep rot had
hegun, and ghovas 130 feet the wood was still sound.

i

- Ingeats found In the roote of dying end desd treee included
wesvll larvase, presumably of Plasodes fosalatus, larcvae and pdults
‘f:lggggﬁ nigrinug Mann., as well np & few Dipteroug napggots.

hly thege were all unrelated to the cause of death,

, Although detalled studles of inorement are as yet dnoompleted,
growth hag been quite glow during the past decades, Nr, Spllsbury,
in preliminery eoll studles, found a high water table over
1mp@§v%au$ gubgsoll, whieh geemed t0 have caused the death of esonme
rootlets.

From the obgervationsg to dste 1t would sppesr that the ,
Q%ggyggtmgus stteck ir the Chemsinue valley hag not heen perticularly
vigorous, and hes succeeded only in killing a nupmber of ftrees which
for one reasson or ancother were in a state of low vitality.

The obgervations in the Elsle Lake district were slmilar to
thoge noted shove, since nelther Dendrooionus nor the assocelsated
fungl (predominantly Polyporus velvatus) asppeared to be s primavy
agent, The dying trees,which were about 250 years 0ld, were recently
- exposed by cutting, and this disturbance 1s quite possibly related
to the vsuce of death.
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E. 30.37-%. WHlgecellaneocus forsst =nd ghade tree inseots.,
¥,L, Prebhle and K. Graham,

Tn sondusting the ohgervations on miseellsneocus forest and
ghade tree insects, hoth investigators have contributed to the data
on most of the insest species, but rsagponsibility for organization,
handling material and compilation rested with one investigator
whose name appears under the project sub-titles.

(g) THT SATIN MOTH, Stilpnotis salicis (Linn.)
M.L. Prabble. |

Interest in this irnsect in 1941 was prompted by a request from
the Dominien Parasite Lsboratory for Apantelag solitariug ococcoons,
to be used in sstoblishiment of colonles of this parssife 1n
Kewfoundland., Jhe request was received early in June, too late for
 effective astion in 1941, sepecially in view of the penerally low
population level of the satin moth at most losationa, However,
gmzll collectione of host material provided conslderable information
on the parasitic specles Involved, as well ag two new recovery
resords for this provincs, Also, a small infestatlon of satin moth
wag 1oeated ot Cowlohan Lake, and this may prove 1o be a sultable
gource of Apsnteles wnsterial 1in 13952,

In the general scouting for the gatin moth, atventlon was
restricted to Lombardy poplar (Populus nigra itslics), silver poplar
(P. alba) and cottonwood (P. irishoeerpsj. The 1nasot was found
only on the two former hoaste, though in the past 1t has been ‘
recorded from cottorwood, as well ag aspen, snd several gpecles of
willow in British Columbla.® On the small igland in Cowlohen Lake,
where the infestation ocourred in 1941, the renge of hoste was
lorger and only native specles were ingluded, as follows: Fopulus
sremuloides, B. trichocarpa, Sslix sitchensls, 3. laglandra,
Anelanchier alnifolls and wild orab (Eyrug diversifolla).

o

Moth emergence nnd parasite recovery from the varlous eollections

of satin moth material are sunmarized in the acoompanying table.
%gsmﬁﬁlgg golitariug was resoversd at Cowlchan Lake, Vietoris,
ianoouver and near Mission; Metsorus versicolor, which was recorded

fop British Columbia Tor the first time in 1941, was quite widely
alstributed, viz. Cowlchen Lake, Vietoria, Vancouver and Sumas) the
introduced Tsohinid, Compsilura goneinnats, also recorded from
British Columbie for the first time in 1941, was taken at Sumas,
Miselon and Agassiz, but not on Vanoouver Islend. The parasitio
Joomplex wase most extensive in the Cowichan Lake infestation, there
“being st lesst four or Tive species not recovered elgevhere;

- garcophags aldrichi was the most nusserous of these.

‘* n, Olendenning, 1929, The Satin Moth in British Columbla.
| ng’ﬁai,ﬁﬁﬂp%: Aprioc, Pamphlet No.50 (revised).
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Bummary of satin moth collections,
Uowichan Leke, Vietoria, Vancouver and lower Fraser valley, 1941,
with gpecial ?@famﬁw to moth emergence and parasite recoveries.
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An interesting feature of deteorus versieolor parasitisn is
that the parasite grud issues frou the §§§12‘1§v1ng host caterpillar,
whieh dles gbout a day or two afVerwards. The Sarcophagld nescots
ooscur frequently at the rate of several per host. A mumber of
seoondary paresiies were resred Irom Meteorus versinolor and
Apanteles solltariue, ass indiested in the synopsis.

e} Bescndarles from b) Secondaries from
M. yersieolor A« goliterius

Heniteles tenellus Say (1516F-1-2) Hemiteles tenellus Sey (1516§-2-2)
deveral undetermined Chalclds ~ Mesochorus sp. (1503F-2)

& 9{{:% 1512‘;'?*1”1 = D}’Ord;/js‘ caVus U’K : ﬁﬁﬁﬁ%&ﬁﬁiﬁ&ﬁ Gﬁ&lﬁiﬁﬁ
1%16 Fulwd = Dibr g5 Caths WK |
lg%g F*l*}' = Habroeqhes 'mimims/‘la;,. Defls 153.6 Fw?jul = D;bmd.fls cakes WIK ?
1 L wlﬁwu‘ - }l.,br.;';‘._.s in:mia‘sff;u-,. 153‘6 ?«n&w} =v“¢bh dos ‘ﬂﬂ@‘ wie. i

Mues,

o

socoong collected st CGomt Islend, Cowichan Leke, In & totsl of
325 Apanteles cocoons collescted at random July 9, 77 (23.7%)
contained egge, larvae, pupae or sdulte of the hyperparssite, or
emergence holes through whieh they had alresdy sscsped., Apanteles
energence smounted to sbout 45%, ‘

The Cheleld, 1516F-2.1, was particoulsrly nurerous in Apart eles
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(b} THE BUROPEAN LECANIUM SCALE, Rulecaniun ooryll
K. Graham

The lecanlum scale, E. goryll, in the Vancouver district,
wae brought under control hy the Chaleld parasite Blsstothri
geriocea Dalm , liberated by Mr, R, Glendenning in 1928 and 1929.
Nevertheless, since that time the soale continued to extend ite
distribution and its annusl epread has been recorded by nembers of
the Divigion of Forelgn Pests Suppression, and by Mr. Glendenning.
By epring 19M1, Hr, Glendenning reported that the soale was
present in conglderable numbers over a wide ares from Abhotsford
to Chilliwack and across the Fraser River to Agassiz on various
fruit and shade trees. It appeared to be 1little if at g1l ,
parasitized. The matter was referrsd to Forest Insect Investigations,

In June 1941, an area ineluding Vancouver and the lower Frager
valley as far east as Rosedale and Agsssiz was scoubted for soales,
and the osourrence of the parasite was regorded, FPurther ohserv-

‘stions were made in July, August snd September by Mr, Glendenning
and Mr. H.G, Fulton. Obsgervations in the Vieteris dlistriet in June
brought to notlce a new and dense but loealized infestation.

The dletribution of seale in 1941 and the ococurrence of the
parasite are shown in the following tablet

_Distribution of E.goryli and parasitism in 1941.

, . Seale Ber cent (e
Looallty Host density  perasitism O ooTVE

Hope ' plum,apple,eta. nil - .G,

Plood prune, eto. " - #
Laldlaw pear " very light 50 "
Popkum \ plum, apple LA 100 *
Rogedale plum,alder, hazel heavy- * 59 ¢ MJL.P.-KiW
Agesgsliz plum, hazel light-v.l, 20 R.G,
Ghilliwack linden heavy 59« HWLLWP.-K.G,
" ornamental plum “ 50 «« " "
" apple,plum,prune light-nedium 50-95 HeGu P,
Harrison Bay plum med Lum 80 "
Sardie ° plum, prune light-heavy 25-95 "
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Host

Soale

Deroche
B

Nicomen Island

Mission
#

Matequi
Huntingdon
Aldergrove

Corhlan

| Fort Langley

Langley Pralrile

Cloverdale

Gpreen Timbers

Port Coquitlan

Egsondale

Vanoouvern

Point Grey

University
Third Beach

gouth of Stenley
Pork Reservolr

Regervolr,s.Park

Prospest Point

plum

wild plum

wild plum,spple
maple, alder
damaon

plun

#

{cottonwood,
(alder,uaple,hazel

plun

plum, hawthorn
and chesbing

Prunug plgsard
plum

horse cheatnut

h,e., linden
. #

horge chesgtnut

eln, maple
" #

Maple
alder

naple

heavy
light
medivm
light-medium
very light
1ight

#

.

nil

#

very light
nil
heavy on

cooasgional tree

Light
nil

- medium-heavy
(gome branches)

light-very 1light

nedium-heavy
light
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deale Per cent

Looadity . _FHost — density = parasitl

Brooton Point naple 1isht-nediun 78 7 M L.P.-K.G.

R.C,H.V.R,.5%n * (medium-heavy,on 50 " #
(oscaslional branchas

Cosl Harbour " Tight 67 ¢ "

North Vancouver alder (nediun-heavy,on 72 = % ”
{ocsasional tree

" . hawthorn and  light-nedium  £0-85 R.0.
Prunug pissardd

Viotoria olnm, linden " ~heavy undetermined M.L.P,
but very heavy ~K.0.

Studlies on seale density and parssitlism were undertaken in
somewhat greater detall on overwintering nymphs from red elm in
Vietoria in Becember 1941, and the ohservations were continued in
February and March 1942, Scale density was expresged in terns of
numbers of scales per distal foot of twig. Parasitlsn in the
Decenmber and February examinations was determined by microscople
examination of cleardd and stained glide preparations: in March the
scales and parasites were large enough to permit of rapid and
asourate deterninations by dissection under s disseeting microscope,
In this latter period most of the parssitized seales were yellowish,
but the colour was not an ghsolute indicstion of paragitiasn, noy its
absence of non-parasitisnm.

Scale density on red eln and parasitisn sre ghown in the
following aynopsis!

Dee.19,194%1 Feb.20,19%2 March 16,1942

Av. No, living sesles 76 (7 twigs) 262 (4 twigs) 56 (5 %§&g$¥
per £t of primary twig (renges 30-172)(range 205-372)(range 37-71

Av, No, living soales 256 (20 twigd 53 (9 twirs) not dstla
per 't of ssoondmy twice

SO0
Av, percentage of dead, 10,48 2.8 » DJEH
non-parssitized soales

srosntags pares gg. (Qé aggias) (37; soales) (mnge 0%5-22,5% )

* The apparent decline in number of dead soales prohably lg related
to their being wasghed off by winter raing.




- 70 -

The significant faot arlsging from these observatlons is that
while the mature female soales in the sunmner are very heavily
garaaiﬁiaﬁﬁ, the young sesles ocscurring from fsll to spring are only

ightly attacked, Thisg appesrs to be true of both the mainland and
Viatorla districts. The lamportance of fall perasitism over sumner
parasitism derives from the faet that a single parasite is oapable
cof killing an overwintering nymphal seale, whereass ss many as seven
fParasites per adult fsmale scale in the sumner do not ki1l thelr )
hogt. " In fact the ege-laying capascity of parasgltized females may
gtill be very great, as shown in examinations of scales from
Vansouver on May & and Vietoria on June 10, 1941; four scales
ﬁﬁﬁtﬁiﬁémg 3, 5, % and 2 paresite larvae and pupne prodused 1O,
970, 1442 and 2121 Euleoanium egps respectively.

The gtudy will be eontlnued with the object of cheerving the
gpresd and trend of the seale populations and of investigating the
great dilference in depree of parasitisn bhetween gunner and fall,

(¢) THZ DOUGLAS FIA WEBWORM, Halisidobts arcentata Psok,
' ¥.L. Prsbbhle

Ocopslonal colonies of the Douplas fir webworm were noted
between late February and esrly May, 1941, at Vencouver, Victoria
(Uraigflower, Goldstrean), Duncen, Chemainus, Parksville, Dowser,
Cameron Leke, Alberni, Cowichan Lake and Lulu Igland, Mogt of the
aolonles occurred on éwugl&g fir, hut two were on lodgepole pine;
damege was in all oases confined to defoliation of a few branches
on the upper part of the erown of pmore or less igolated occaslional
trees, Hoth emergence and parasite recoveries are sumiarized in
the accompanying table. Moth survival waas fadrly high, sbout 368
from the well-developed larvae collected April-May, The parasite
complex consisted of four, possibly five, speclies, of which the
Tachinids Urongoquartis haligidotae T. and Rileymyls adusts Lw,
numerous and bagt represented in the seversl collectionsg.

wers most

The egg contents of four of the females from the Dunecan .
collection varied from 261 to 468, with an average of 786 per female.

(8ee sunmary on next page)
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Bummary of Douglas fir webworm collections, 1941,
wlth reference to noth emerpence and parasité recoveries

fir hyphantrise |

haligldotae
hyphantrise

Rileymyia

ginilis
eboorus 8.

adusta

Jillention No.o
Date Lo

Tachinonyls

Heteorus

Looality
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Parkeville % 5
Goneron Loke 17
Alberni W1y 27 % % 6
Lulu Island Mey 1 b - - -
Cowichan Lake " 29 L 1 2 .
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Totals 235 38 45 47 42 1 12 1
* (4% living pupae - smergence not taken)
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A number of collections of mature zoales were exanined in the
gpring for peneral information on the seasonal hlstory ard naturel
gontrol, The typlesl higtory in the west, according to Keen (%),
is for egps to overwinter under the female seale, hatching oscurring
late in the spring, and maturity of the new scales by mid.-sumner,
Observations in the Victoria district indisate a slight departure
“in that the mature females overwinter under the white scales,
deposlt egss in Mereh and April whieh hateh in late April and May.
In numerous counts during the oviposition perlod, the naximum
numher of egme Tound under a female seale wae 68,

Some unexplained mortality was noted, and in addition,
sonsiderable mortality due to insgesct enenmles, One of these wes a
small predaceous Coccinellid (exp. No, 117 F-1) which has not yet
haen identified. The minute black larvae occcurred under hogt scales
from sarly Marech onwards, devoured female inseots and deposited
eggs, and passed fron soale to scale; oaglt sking were osonsionally
found under ravaged scales. The latter could he racognized hy the
irregular openings, usually ajong the margin. Pupation of the
predator oscurred esrly in May and adults appeared at mid-month.

The other inseut enemy was a small shaleldold, representing an
urknown genus of the tribe Hetromini (exp. No, 117 F.2), This
gnall parssite was first detected in early April, and peourred as a
whitisgh larva within the body of the female Chionaspig. The
parasitized host assuned a yellow colour in place of the noynal
purplish and this nmade detectlon of parasitisn very ginple.
Diagnosis osould he oonfirmed hy the ghowing of the black gut of the
parasite through the body of the host, Jome of the affeated
Chionagpis females laid a few esps, which were viable, A% full
epowth of the parasite, the host scale was swollen, and a2t energence
of the #haleldoid hoth the skin of the femnle Uhionaspls snd ite
white eovering scals remalned swollen, with = sentrally located
emercence hole, Enmergence ooourred from Apeil 40 June,

Gome data on the dlgtributlion and faportsnoe of these control
agencies are included in the following synopsisd

» 7,0, Keen, 1938, Insect enemles of western foresis. pe B0,




Date

Analyses of overwintered Chionsspls females,

Sprin: of 1941,

Locality

Host

Total lio, Living Dead
fouole

yareh 14
¥ o

April 8

E

Lanpford

#
Colwood
Cowichan Lake

Cowlchan Lake

Douglas fir

Lodgepole pine
Dourlas fip

Lodgepole pine

Western hemlock 29

kﬁ&gagmlﬁ pine

Totals 4ok

ho 0 -
50 46 I

63 33
27 1 10
g1 23

g
fod
ook

A A

1

164 104

10

* Pupae of the chaleldoid ococurrad within the dead hosts.

** One of the hosits conteined two parnegite lﬁy#ﬁa*




(e) THE LUROPEAN PINE BHOOT MOTH, Rhyscionis buolians Soniff,

Ko Graham,

The Huropean pine shoot moth was found at two locatlions only,
Gpanvilie 9t. at Blst and U9th avenues in Vensouver, in s re-survey
of the earlier infested area carrled ocut in laté April and early
Mey in co-Operation with offiscers of the Flant Frotection Divislon.
Trees of 1little value were removed by the ownerg and the infested
tips of others were olipped off and destroyed. A native specles
of Pinlpestis, orovably zimnermannd Ort., slso causing injury %o
ghoots of lodgepole pine, was found on the Langara Golf Course,
and on Iylu Jsland, where the hogt tree ocours naturally. Injury
by this species ooours somewhat earlier than in the case of
Rhyselonis, as shown by the saaller amount of growih atialned hy
attacked shoots,

(£) THE HEMLOCK SAWFLY, Neodiprion tsugae Midd.

K. Grahan.

Soattered asolonies of larvae of the henlock sawfly were found
in 19%0 and 1941 on western hemlook, mountsin hemlock, and amabilis
fir at Oottonwood Cresek and on western henlook at Holonnell Creek,
Defolistion was not very conspleuous degpite the fact that the
larvas oould be recovered in sone numbers by beatlng the trees.
Some general obgervations were nade on the blononlos of the ingect
on weegtern hemlock at Uottonwood Cresk.

In 1941, overwintered egcs in the marging of 1940 needles
were still present as labe as May 30. Larvas wers nearly mature hy
the second week in August in 1940 anl by the end of July in 19H1,
Spinning up in 1941 began by the end of July and was complete by
the end of the third weok in August, Adult emergence hegan by
mid-Septenber and continued into late fall in the fleld lshoratory,
and,under warmer conditiong, emergence ooourred as lste asg
December 71, Emerpsence was, howeaver, still not couplete, since

heslthy larvae wers present in some cocoons as late as April 19k2,
T perasites reared from the cocoong include the Tachinid
nox Hall, the Ichneumonld, Lemachug ep. and llesochorug sp.,
r belng hyperparasitie. Ho parssites were reared from

larvae,

~ Reeords for 235 larvae collected in late July, 1041, are as
followst
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larvae dled prior to gpinning up 27
Cosoong spun 208

Larvae dled in soooon
Larvae 414 not mebamorphose hy April,1ohe
Adult sawfllies energed’ nnles
fonnleg
Tachinid parasites
Lamnochus ap.
Hagoohorus Ep.

D B

Lon3Bo&

208

A higher nortallty within the covoon ocourred In 53 cosoons
gollegted in the flald Auguwet 20, and kept in the fleld laboratory
until Decenmber 12. No emergence ocourved, although elght ococoons
sontained sound larvee and another contained a parasite larva, AlL
of ths othsrs dled in a flacold eondition snd showed symptons
charscterlstic of a polyhedral disesge, The snne symptons were
ghown in mid-August by larvee whilah folled to gpin cocoons, and by
larvae which died i cocoong in other vearings.

The hodles which appear to bhe polyhedra, occurring in the body
fluideg of digeaged but not of healthy larvae, are vielible with
oritiocal illuminstion at 1000 X ﬁa%§ifi@&%ian, using an oll-
immerglion objeative of 1,25 N.A, They are broadly sngled,
transparent srystalline particles rapging in disueter fron aboul
0.7 to 4.2 nicerons, They are ingoluble in cold water, xylol and
ethyl aleohol. They do not gtain with the ordinary tlassue stainsg
gush as eosin or methylene hlue, nor with the fat-staln, Budan III,
but in common with other proteinsceocus svbstencee including urie
aoid, stein yellow with pilerie asid. But in distinetion from urie
asld obinined from post-emergence excrets of the sawfly, falled to
give the distinot vlolet-red colour resction with ths murexide test
in which 41lute nitrle acid ig added, evaporated to drynees and
sublasoted to amnmonia funes.

Further ohservetionsg on the sawfly, 1ts parasites and diseases
are proposed for the coming season,

() THZ COASZT TUNT CATIRPILLAR, Molacosoma pluvialls Dyar

Tant caterpillars were very rare throughout the dlstriet in
1941, Cooasionsl larvas were noted on trembling aspen in the U.B.C
Botanieal Gardens, Vancouver, remnante of 2 nest at Cottonwood
Greel, and & single {lourlshing colony on cultivated ﬁh@r@g in
Yigtoria, VWhere were 100 Wﬁllk%?mﬁﬁ larvee in the colony Hay 3;
apinning of cocoong bepan May 1%, adult enmergence hepan Jﬁ“&mé%§
sventual emergence totalled 33 males, 72 females, Although !

of the saterpillars bors Tachinid epgs on the hody surface when
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collected May 4, most of these vere evidently sloughed off
unhatohed. The Tachinid wag ' chinomyia ginilis will. and only
two specimens resulted from the entire solony,

(h) THE EUROPEAN HLM SCALE, Gosayparis spuria (Modeer),
sl Prebble,

The infestation of the European eln goals in the Granville
area of Vancouver sontinued actively in 1981, Many young nymphs
were noted on variocus specles of eln st Marpuerite and X ng Edws
avenues early in Aupust,

An infestation of thig ingect wae discovered in the CGorge
district of Vietoria inJune 19481, It was noderately heavy on a 1
Tew trees., Assoclated with the nearly matupe female goales wepe |
very large numbers of a gmall hrown mite, the status of which has
not yet been determined,

(1) THE APRICOT MOTH, Batodes ancustiors
ﬁ;&i ?P&ﬁblﬁg !

Larvae of the apricet moth Were Numerous on oceasional ,
ornemental yew treeg on the grounds of the Parlianment Bulldings, |
Vietoria, in Mareh and April. The ola Teeding nests were , o
consplouous hefore the new growth started, and there wos aanﬁi&arsbi@
Teeding on the foliage and stems of the 1940 growth prior to the !
appearance of 1941 growth (April 7 and later), |

There was about 50% uoth emergence from early larval ‘ i
collections of rather small aiga; Three hymenopterous parasgites

were recovered, viz.: Angitla hagizona Vier., which was also ; i
regovered from the bla ;m&umgéﬁa budworn, Anareolats rogatesnae (?%ayﬁﬁ
and Hemiteles sp., which was probably a secondary parasite, |
Strangely, no parasites were recovered fron host collections made |
in late April, ;




Pacific 1941 Coast Insect and Disease Species Index

Species PDF Page
Actia interrupta 27

Actia sp 22,27, 38
Agrypon sp. 28, 35
Amblymerus sp. 29, 38, 53
ambrosia beetles 7,9
Angitia basizona 35, 85
Angitia sp. 27, 28, 29, 30, 35
Apanteles solitarius 73, 74,75
Apanteles sp. 73
Apechthis ontario 29, 30, 35
Ascogaster sp. 20, 27, 28, 37
Batodes angustiorana, apricot moth 85
Blaptocampus sp. 28, 29, 35
Blastothrix sericea 76
Brachyrhinus ovatus 69
Brachyrhinus sulcatus 69
Buprestidae sp., metallic wood borer 8
Campoplex sp. 28, 35
Cerambycidae sp., long-horned beetles 8
Chalcids 44
Chionaspis pinifoliae, pine needle scale 81
Cladosporium sp., fungus 51
Coeloides 44
Commophila fuscodorsana 53
Compsilura concinnata 73,74
Dendroctonus pseudotsugae, Douglas fir beetle 571
Dendroctonus sp. 14,72
Dioryctria ponderosae 53
Dioryctria sp. 53
Diptera 74
Ellopia fiscellaria lugubrosa, hemlock looper 21
Eubadizon gracile 28, 34, 37
Eubadizon pleuralis 34, 37
Eulecanium coryli, European lecanium scale 76
Eupelmella sp. 44
Eurytoma pissodes 44
Eurytoma sp. 44
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Exochus annulicrus

Exochus sp

Galliephialtes comstocki

Gelis sp

Gnathotrichus sulcatus

Gnemodon sp.

Gossyparia spuria, European elm scale
Halisidota argentata, Douglas fir webworm
Hemiteles apantelis

Hemiteles sp

Hemiteles tenellus

Holcocera immaculella sp.

Hylastes nigrinus

Hymenoptera

Ichneumonid

Inareolata sp.

Itoplectis obesus

Itoplectis, conquisitor

Lamachus sp.

Lepidoptera sp.

Lonchaea spp.

Malacosoma pluvialis, coast tent caterpillar
Mastrus aciculatus

Megastigmus spermotrophus
Mesochorus sp.

Meteorus sp.

Meteorus trachynetus

Meteorus versicolor

Microbracon pini

Microgaster peroneae

Neodiprion sp.

Neodiprion tsugae, hemlock sawfly
Notolophus

Oncophanes atriceps

Peronea

Peronea variana, black headed budworm, black-headed bud-

moth

Phaeogenes arcticus
Phaeogenes hariolus
Phorocera tortricis
Phygadeuonini
Pimpla exareolata

28, 29
28,35

44

29, 35
9,10, 14-17
44

85

79

29,36

36, 85

28, 29, 30, 36
53

72
28,29, 74
83

28, 36
22,27, 28, 29, 30, 36
22

83, 84

53

44

84

29,36

53

83, 84

80

28, 37

73, 74,75
44

37

39

83

39

28, 37

27, 35,37

5, 19-39

29, 30, 36
22,29, 30, 36
27, 38

44

29, 36
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Pimpla sp.

Pinipestis zimmermani
Pissodes fasciatus
Pissodes sitchensis, sitka spruce weevil
Platypus wilsoni

Podisus serieventris
Polyporus volvatus
Polystictus abietinus
Pseudohylesinus nebulosus
Pseudohylesinus sp.
Pseudohylesinus tsugae
Pseudosarcophaga affinis
Rhopalicus pulchripennis
Rhyacionia buoliana, European pine shoot moth
Rileymyia adusta
Sarcophaga aldrichi
Sarcophaga sp.

Scambus sp.

Sciara sp.

Serropalpus sp.

Siricidae, wood wasp
Stilpnotia salicis, satin moth
Tachinid sp.

Tachinomyia similis
Tetrastichus

Thysiotorus latifrons
Trichogramma
Trypodendron cavifrons
Uromacquartia halisidotae
Xyleborinus sp.
Xyleborinus tsugae

29, 37
83

72

5, 40, 49
9,10

27, 34,38
71,72

71

71

14
8,12,13
74

44

83

79, 80
73,74

74

37

53

9

9

73

74

74, 80, 85
53

22, 29, 30, 37
27, 38

9

79, 80

9

9
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