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During recent menths there has been censiderable agitatien
in the Lritish Columbia legislature te replaece the high-lesd aystem
of legging by the system of selective cutting, It has been peinted
out by certain gevernment wembers and by private interested parties
'~ that there has been gress mismanagement in the administration of
the forests frem the standpeint ef conservatien and that British
Columbia has practically squandered her mest valuable rescurces,
Zighteen years ie now given as the maximum time eur v?%gia ctands
wili last,

From the above it appears that even the geovernment is
beginning te realize semething must be done, The tagg@stigﬁ te do
awey with the high<lead system and te substitute some sy:tem more
in acoerd with sane ferestry practice is the ene bright ray in the
115 should be acc~

emplished it would meke pessible mueh greater ce~speration between

dark ferestry picture in western Canada, I1f

the forest entomelegist, the ferest service aund commercial eper-
~aters, Iinsect centrol messures which are net feasible under the
high lead system will becene ﬁvgﬁiiaakla and desirable under
seloctive cutting and the role of the forest entemelegist will
assune a greater vai ue in the eyes of cemrercial timber interests,

The practice of shipping entire legs, with the bark en, te
fereign countries has grewn by leaps and beunds during the past
twe years, Thls, of course, is extremely undesirable frem a

forest inscet standpeint, but more undesirable frem an ecenomis
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ene, It is gratifying te mete that the government is centemplating

'ﬂ;tigping this practice,

- The bark beetle situation has beceme mere serious in eastern
-ﬁrstia& Celumbia during the past year, The B,C, Spruce ¥ills Ltd,
of Lumberton have lost several milliien feet B.M. of ingelmenn
spruce and in the fall ef 1934 anether outbreakwns veperted in

lLeetenay Natienal Park, The infestation at Lumberten was exemined
and centrel reutmsa&dati#&& wért made te the aa&g#ay as noted later
in this report., Gnow conditions prevented examinatien of the
Keetenay Fark area last fall but examinatien will be made as soon

@s coenditiens will permit this spring. This infestatien is alse inm
gaﬁeiaaaa spruce., -

Cenasiderable investigation of the larch sawfly eutbresk
around Fernie was made in 1934, The spread ef the infestatien,
bielegy of the sarfly and ya&ntitéﬁg growth studies, ete.,, were

determined, The parasiteiieseleius tenthredinis Merley was libere

sted in censiderable numbers at ene peint en Lizard Creek, -¥§ate
parasites were sent frem the parasite laboratery at Believille,
it is hoped that more will be sent nmext summer, lsrge cellections
of pupal cases will be made this spring in an attempt te recever
Heepleius in the field, isny thousand Ceglepisthis nematigida
Fack, parasites were shipred from Fernie tﬁlﬁallﬁ?illﬁ for pesaible
use against the Zurepesn spruce sawfly, Diprien pelytemum Hartig.
At the ?%aé#avgr laberatory, studies are continuing with

reghird te the attaeck en saw logs by ambresis inseets, A new phase
of the preblem to be carriedén during 1935 will be the preventien
of attack by the use of spraye, With this in view data on previous

work of this nature has been accumulated and some of the mare
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prmuw gprays uoed in the past will be tried again as well as
.. new enes, The pericd ef the year during which lege will net be

;’*attaaku in the weeds has been definitely determined, During
. the remainder of the year eperaters will be advised te remove
'Vlags frem the weeds as soon as pessible after cutting,
Bark beetle studies at Aspen Greve are geing forward al-
' theugh a complete report on this ie net available st present,
inaddition te major prejects neted abeve, there are o
~ “great number ef miner yreblems which are being centinually dealt
with, .

A great deal of work has been dene in the determinatien
-

o ef Celeoptera sent in by ether werkers as well as &Mi#&&ia
gyetematic work, W

On September 1llth, th ?rﬁimiai Fereat EBranck sent us
a copy of a letter frem the 5.0, %ﬁméa Mille of Lumberten,
BeCus in which they requested that an investigstion be made of
‘an eutbresk ef bark beetles on their limite,
Gxaminatien of this m:‘énaﬂm was made by Gee, R, Hepping
en September 28th in cempany with Er, ﬁtm;x Koere, Woeds Super~
. intendent, The infestatien is concentrated on tam’&:ﬁu; Re., 1
(see map) on T,L., 2758, on which 3,000,000 ft. B.i, have been

k¥illed, ﬁﬁ* 2y Sels 106 Pareel 1 on Veaver Creek, 5,@@&## ety

- ong~third mnw, and No, 3 Keyie rm ﬁu&ﬂa, 640004000 f:e":_(
ene=third muag_ On the first twe arexzs the mf“tatimaw%w
‘ M have aigﬂ out but on the third the infestation is very wﬂivu
am& the mrtamty yr&ﬁkly @11& mmh ever 50: by this a@ﬂm*
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Hany of the trees had net coleured up by Ceptember and 4t will be
impossible te make an acourate estimate wntil spring.

The hi: tory ef thie infeststien is cuite clear, The cempany
bas been practicing a wedified form of selective cutting and have
apparently made seme attempt to leave proper seed trecs and young
trees, Te de this, trecters and homses have been empleyed te get
th# loge to the deeks, The legs are then flumed a distance of 12 te
16 miles te the mill at Lumberten. Although the system empleyed
iags not meet all of the standards ef technical ferestry, the mothed
iii go far ahend of the high-lead knock-dewn and drag-sput i&etiaﬁ
empleyed in mest ngatiaﬁa that this eperation is aatgtaﬂizng e

logging eperations of BEritish Celumbia, The gné& repréfuctien they
have ebtained eover their s%t«a?ar lands iz in sharp centrast te the
bare sears of the high-lead leggers, ‘

ir, Hoere gensiders the burning of slash impractieal under
their cenditiens, and after geing over the ximita we are inclined
te agree with him, However, karn~we‘aavg the key te the whele bark
beetle situstien en thie area, Several years age a shut-dewn became
imperative, due to féll&as lumber prices, This shut-dewn centinued
to the fall of 1934, Up to the time of the shut-dewn legging had
been practically centinueus, and thers was ne trouble with bark
beetles in th: standing timber, The bark beetle i&ﬁgiatiaa was
abserbed by the fresh slash being centinually i&ii dewn, Then §%@
shut-down sccurred, the beetle pepulatien had no fresh slash t§% 
enter, Alded by faveurable glimatie factors they transferred their )
operationg to the standing timber,

(ur recommendstiens te the B.C, Spruce Mills Ltd, were

basedupen the fellewing considerationsi--

AR £
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1. Centinusnce of operation might be justified in view of im-
. preved lumber morket eonditiens. ‘

2y Infested and beetle-killed timber muet be salvaged immediately
~ if it is pet te be a tetal less,.

3, All slab weed and waste matérinls are bumed at the mill,
With these peintes in mind eur regommendations werese~
-1, Cemmence legging as seon as pessible in the vieinity ef the
infested ureas and lay dewn fresh slash to abserb the emerg-
ence of heetles in the epring of 1935,
2+ Salvage all infested material ae seen = 8 possible,

+ 48s Dbe sure that all bark amd slad wood frem infested legs gees
- inte the burner at the mill,

4. lay down fresh slash contigueus to previeusly 1,§§§g areas,
or in ether words aveid iseclated slash areas.

85, 4pge sheuld be removed frem the woeds ase scen as pessible after
eutting. \

in view of the above advice Hr., H,P, Klinestiver, general
manager of the B,C. Bpruce Hills, intimsted that streong recommende

ations would be made to the directors of the company te recemmence
,H3L\. -3 < )

logging eperatiens in the fall and winter of 35553
fr, Elinestiver and lr, loere seemed well satisfied with
the measures recemmended, and we, on eur part, have assured them
of eur centinued et**g&xatiaﬁy An inspeetion will sgain be mde
in the spring of 1935 and an attempt made to determine the appreoxe
imate mortality due to the severe winter, The fresh slesh laid
down will be examined to Bee if itie fulfilling ite expected rele
in abserbing the infestatbn,
| Keotenany Fark Infestatien.
During the latter part of Sovember a letter was received -

from Mr, J.%. Ruttledge, mcting superintendent of Xeotenay Natienal
Park, stating that the spruce bark beetle was killing much spruce
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timber in the vicinity ef Mel.eod Meadows, He suggested that exan-
inatien be laft until spring due te the difficulty ef getting inte
the area in winter,

¥e have assured the Park authorities that we will make am
examination as soen ms conditiens are faveursble im the spring of

1935,




Hesars, Geerge R, Ewyirsg and Hugh B, Leoeh arrived in
 Fernie on day 30th, and cemp was established en the 3lst, several
dayes w¢£; 3§@ﬂt in renevating = ﬁi#ﬁﬁ%ﬂ Forestry cabin, This
inilé&ag {see Illustratien #1) located in Cedar Vslley near town,
and in ths midst of the Lareh Sawfly infestetion, was placed at

the dispeonnl of the Intemelegical Zraneh threuzh tkaﬁgﬁﬁﬂnﬂ;t of
Previnelal Ferestry Officers, and we understand %&&t}it will be free
for similar cccupaney in 1938, The varieus kindnessee shewn
threugheut t e seasen by the local Ranger, Mr., HeJ. Celes, and his
assistant, dr. L. Shestaa,'ﬁﬁet greztly appreciated,

Hry George ﬁtﬂing left Pernie en June 4th, and visited
the eemy again with Mr, R, Hepping in the latter part of July,
returning in mid-suguet for a tweeweeks stay.
811  nd Flers.

Fernis is situnted in the lewer wvalley ef the 1k River ;é&

and about thirty miles abeve the point where the latter joins the
feotenay fivers The valley at Fernie lies almest merth and seuth.
The Field otutien u*ﬁa ¢ tributary te lizard ’&m%k; in Cedur
Vulley, nd sbeut twe miles Irem tewn, |

The surrounding country has been very thereughly legged
“oft during the past ﬁ&ttg years, and slmest all legged areas and
immature or inaccessible green e tands have been burnt mere or less

severely by forest fires., Accerdingly there are ne stands of
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gecldentalis Futt,) remaining, and trees of
mere than fifty years of age, or one feoet in diameter, are rare,

There sre, hewever, & number of 2tands of larchespruce (Picea
ﬁﬁﬁﬁi&&&ﬁi Leng. Carr,)s where the fﬁrmek average about 7" in
diameter; the latter ferm hesvy stands in the higher wvalleys,
Western red cedar (Thuje pligata Demn,) sttuine & large size in

- the upper Lisard Creek ares, but the trees are of little value
except for fence~posts, as they are hellewed and attacked by a
dry-ret te = censiderable height, Alpine fir (Ables lasiocarpa
Heok, Butt.) end Ledgepole pine (Pinus genterta Deug.) are commen
throughout, the latter often in dense otands of about lérﬁaaza o
uga taxifolis lamb, Britt.) sni Jestern
white pine {ﬁiﬁ&&,&ﬁﬁ%@@@l& Deuge) are more socasienal, while

uges JLouglas fir (Pseud

cterophylla Hauf, Ssrge. 1s rars. Vestern
igllew Fine (P, gqaé§r§gg Deuge) ie cemmon in the drier Kectenay
River Valley, whieh is about twenty miles south of Fernmie.
“f the deeiduous flora, Aspen (Populus tremuleides Michx,)
is the mest abundant, Alders, various willews, and black cobten~

wood (Pepulus trichéea sa Ty & Gs) ocour sleng the rivers and

streams, Firewsed (Epilebius smguetifelium L. ) is everywhere in
evidence,

The lLereh Sawil

ynid Hartige)

The majeor prﬁjaat st the Fernie statiern is un investigation
of the bienomice ef the Lareh Sawfly. This epeoies, thought te
have been intreduced inte Censda from xw&gn, via the United

Gtates, in 1872 (1) was first #@@ﬁ?tﬁg te the IZntemelogdesal Branch
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in August, 1933, Despite this, defoliation was heavy emeugh in the
§;g@3'ﬁl$_?aliﬁy {Grave Creek) in 1830, ti attract the attention
of Provincial Ferestry offigers engaged in s survey of the regien,
By, WeG. Huthers made a survey ef the infested area in
Septs. 1953, and nis findings are recerded in the Annual Repert
o the Vernon Uffice for that year.
934 (see map).

between ﬁﬂgast 10tk and 21st, Mesers, George Hepping o d

Hugh Leeck made several trips with the ebject of establishing the

present range of the Lareh Sawfly in the fast Keetemay district.
Ke trouble was experienced where infestatien was ?ﬁiﬁé%i%ly heavy,
but aleng the seuth and south-west fringe, an unexpected cempli-
cation was met im the form of a native sawfly, vhese egg-laying,
larval feeding and pupatien habits are almest identieal with these
of the imtroduced speeies, Accerdingly, te make &&ﬂ@ of the
gpread in the areaz seuth, west and merth of Blke, it will be
necessary te cruise the osuntry while the larvae ef both speeies
ars present on the larch foliage, eote., in July, 1930,

in genersl, it may be said that with e exeeption of some

areas not visited by ur, Mathers, but where Lygueonematug

undoubtedly present in 1933, the 1934 survey did net extend the
previously mapped infestatien vory greztly, but did shew the areas

of heavy d efoliation te be mere extensive,

The fellewing observatiens ave based on field notes taken

threughout the seasen, and en cage recorda.

{1) Criddle, 1928,
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Egg-leying had sturted, and seme larvae were al eady on the
fellage, when camp wa# established on the last day of May., <ence
emergence of adulte must have begun haiﬁaau’ﬁ§g 10th and 15th, or
even earlicr, Imergence continued almest steadily until the last
fe¥ dage of June, with a pesk during the rirat part of ghe menth,
Adulte appeured spasmedically during July, but centinued =t least
until the gﬁtﬁ; a s three fresh femsles were found ovipositing en
the 27th. 1t is prebable thet the late July ecmergentes are con-
fined te the higher altitudes and to d ense lLarch stands on Herth
31&?&%; where the ferest {leer warms up mere gl&#iygéﬁgrﬁ Baird,
gtﬁﬁyiag Le erighsen

genii in New Brunewick in 1972, feund sn even
longer periocd of emergence and in sddition 2 beld-ever for at

least ene measen of abeut 287 of the larvae, This latter proebe
sbly egeurs in B.0. tos, but hes net yot been inveatigated.
. The freshly emerged sawflies are quite able to burrew for
~ an inch or mere through a compact ¢loy eeil; in Juns, when legs
~were turned over during s search for pupal cesss, these burrows
were frequently expesed, seme being unfinished and witk: the Iive
adults still imprisened, |
jexes: In L, grichsen
typionl form ef r§§&aﬁa¢ti§§, taly a szingle mmle was aaaaz&é&%ﬁg

i Hartig, parthencgenesis i§£g§@,wrw%

the season at Jernle.
Ubservations at Fernie did not add anything inm
sarticular te the data given by Dr. Hewltt (1912).

Briefly: The females ovipesited 1# the young terminal and laterd
ghoets enly. in cach gase observed, the sawfly hung to the unders




L of Julys The lurgest larvae te be found en June 6th were on trees
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slde of the sheet, with her head towards the msin twigs and started
te lay mear the tip of the shoet, graduslly werking tewards the buno,

Dre. Hewitt, reperting on &g laying in larix suropess, said that

the egge were usually pleced slternatel y in & single row, This

is uncemmer on iLe oceidentslis (ses phote, p. 1) whers the eggs

are almesat always in twe adjacent and mere ar lass parallel rows.
1t 18 unlilely that any females lay their full complement
of egge in a single tip, gnd sometizmes were then one femsle will
lay in o shost; henge egg-gounts per shoeot have little significancey
eppesially as the tipe themselves Vary ¢ grestly in length. Howe
ever, counts frem thirty shoets pieked ut randem are tgbuleted below:~-

Example To.ef egse Lxample No.of egge Example Se. eggs B
‘ LSs.. pey Shoot, H@e L3 YL —

1 14 1 21
2 14 12 22
3 15 13 23
e 16 14 24
5 16 15 2§
6 18 16 26
" 19 17 2%
] 20 18 28 |
9 22 19 29 41
1¢ 28 20 S0 4é

These give am average of 27 eggs per sghoot, which checke
well with Hewitt's "abeut 30,"

LR
.

Date for this heading vill nw repePled in detail after next

season's studies, Jer the wamm% At Fernie in 193¢, @§8:layim
thimﬁ intermittently frem 2bout the middle ef Moy until the ad

in Mr, Hartley “ilsen's well-kept gardens in the town of Fernies

and on isclated trees on dry southern slopes en the lizuyd Cree




L




® - 20 =
area, indicating that the earliest laying teek place there, Zggs
were noted in the field as late as August 5th, but enly at elightly
higher elevations, snd en nerth and H.E., slopes.

- There was & very h&*#*gg mertality, especially during
the latter part of the scason; gg%ga"%% ﬁrmﬁ whiech cental ned
‘parasite larvae, but these iatter died during an attempt te resr
them, It ie teught t:at mest of the egg mortality wae due te
predators, but ne definite records were gegured} this subject will

| be studied intensively next secasen.

The larvae and their hebits bave been deseribed in detad 1

in the literature, | -~

FProm Juné 6th te August 5tk inclusive, larvae wore cell~
ected @t six-day intervele, and preserved in aleshel for head=-
' capsule studies. leasurements of 303 head s shew that there wers
five instare, The average fer each class and the gerrespond ing
" yalues frem the caleulated geemetrical pregreasion are in fairly
' glese aceord, and imdieate that ne instars have been missed.

Bread ths Instar  Instar Instar Imstar Instay

galeulated ids LT i ot NS
in mm, - sl

ireadthe ,
ound «B7 «80 110 1,56 2405
in wmm,

in ndditien, the measurements seqgured ﬁhw thats -~

' 4a) 3rd inster larvas were present on the Lizard Creek area on
June 6th, |
(b) Mature larvese were present on the trees on Mr. Wilsen's
grounds en June 18th. .
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The young lervaee are strengly gregarieus, and when &t&@“;i&ég
.taay eling tenaciemsly to the foliage witk«tkéraaié legs and msn=
dibles, so that if a bit of the meedle dees not give way, the ody
een ofte: be pulled frem the head, These yeung specimens are
decidedly passive aaleﬁw@araé with many other sawfly larvae, or with
mature examples of their own species, for when disturbed, they rarely
lesh cbeut -ith their abdemen., During their 3rd end 4th instars
the L. erichsenii caterpillars will let ge of the needlos quite
readily, while the mature larvae are 8o *touchy® that they will drep
if one makes & smwhmdn sudden movement near them. »

lndividuals showed very little tendency te wander froem the
elusters which form and travel slewly sleng a branch, defoliating it
almest completely fer ag far as they ge. it was very noticeable
~ that freshly emerged larvae did net vegin to eat the foliage of the
shoots in ?&igk‘taa needles were single, but went back an inch er

mere te where the leaves were in aias%agaﬁ' This sanme %rﬁiﬁ

served in gagc experiments, where the leng cearse needles of
_fastegrowing thoots were left until all ether feliage had taaﬁ fia~
ished.

Pr. liewitt found that the defelistion of & tree usually began
on the lower branches, This wee net the case mf Fernie, %@ar&, at
the end of the seasen, it was ¢ ommen ta gee taa upper half of a tree
'&ga$t§~?5ﬁ defolisted, and the leower gart aﬁtaaeﬁgﬁ except for a few
terninals.

Wnen mature, the larvae simply let ge of the tree and faﬁl to
the greund, he type of coverage deciding whether they will then entey
the weil within a few inches of where they fall, or wander for

b 8 At S R e S S e D T e - i
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‘seme distance first. Un a private estate in Fernie, several
thousand cococens wore collected in an heur from the frieble seil
of a eurrant garden., Cn the same estate, larvae were seen
burrowing directly inte the lawn, and later their coceons were
found smongst the grass reets, Other larvee fell ente a sunken
gravelled pathway, and theugh their coccens were concentrated in
the soll at the sdges, many v ere placed guite epenly on the sure
face of the ground, inthe very thim litter of dead lareh needles
and bits of grass, Still ethers spum up in the very damp soil o
& flewer garden, which was kept constantly wet; and here the
larval mertality by & fungue disease was higher thanm en any ethey
area visited, -
Under ferest conditiens, the majerity of the larvac wander
for a distance of séveral feet from where they d rop te the groundy
large numbers of cocoens are syum up in the seil and duff under
and directly arcund legsj thial$&§it can be taken advantage of
when aééaeﬁﬁ are being cellected, and it would preobably be feasible,
in areas of 115&& infestation, tc partially bury small loge nesr
;aitaalt trees, to sid in subsequent cellecting.

Normal, fresh goceons are reddishebrown in eoleur, net at
81l transparent, and have the surface distinetly = hining aw

fa&armwly, {rregularly reticulated,

@§¢ﬁ®ﬁ$ freom the Hosmer ares were all light yellew, a%m&#;{
{t#aanﬁarznﬁ, more strengly shining, and nen-reticulate, The 5 ¢
gpaceon for this is net evident, though it may have te do with the
fact that this area has a west and southwest exposure, with & very

dry, shallew seil cevering the rocks, and thut the open s tand of
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young trees gives little pretection from the sun,

The greatest cencentratien of cocoens under forest cen-
ditiens, were inside damp, wll-rotted coniferous legs; some logse
of 12" in diameter contained mere tham 100 ecececns per linear
foet, In additien, it may be ﬁ§§$§ that cecocene from such logs
will retain their surfage retigulations and light colour fer
several seasens, im comtrast to these which have beem in the seil
for a year or mere, and which beceme smecth, and almest black im
- eeleur, | |

The first 1854 geecsons were found on June 28th, onthe
%ilsen enta e, the mest advenced area, iggs and larvee of varlous

-
stages, were still present here at the time,

o

 Birés. Only = single bixrd, s Western Rebin, was ebserved

rug gaterpillars, No birds er animals

were seen te eat the adults,

Msmmalg, It i® prebable that some species of wice amd voles
epen the cocoens snd eat the contents, but definite infermation
was not secured. ,

Insgots. "Yellew-jackets" (Vespa #p.) preyed on the
larvae to a small &EsSetey )oY,

‘ ug ,ﬁ_?ﬁﬁégggﬁ Imrough the kindness of Dr. J.0.
Swaine, Dr. A.B. Baird, and varicus efficers of the EZntemolegical

Brangh, three shipuents of gius teuthredinis erley were

received and released, These jarasites were reared at Bellevillie

frem Lorch sew{ly cecoens eellected in Parke Reserve, Yueheo,
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| They were sll released at ens peint (within a yard of the N.W.

sorner-post of Sample Flet #1) in the midst of the Ligard Creek
infestatien, The host larvee were at that time present in all
stages with the majerity in the third instar, Fellewing is a
zswaue& resume of the W

1A% 9.vid 34 gq‘i%aﬁ‘ ?&?t nil 140 @ 137 9
€=7 psm., SUNRy

1B D viledd 10,vile34 ﬁ&ﬁ?* pil 105 78 100 73
4 10=11 aeme

10 D,viie34 104viia34 gsﬁ . mnil 220 =~ 18 -
' 10«11 s, ,

11.vii 34 1}. vii 8%, light 100 100 2
2 il 3%34‘3‘ . yiighs : 79

3% 16.vii«34 1&?‘1&5& 66°%, light 156 147 46 49
10=11 a.m, sunny breeze

x » The females were mmted previcus te shipment. (72

¢ - shipped in Smith cage.

" . weak when shipped, In additien, ice got inte cage #ﬂ?ﬁﬁﬁﬁﬁ%
ef ceontainer,

in t he spring ef 1935, sets of L, erichsonii coccens will ve

cellected at peints of regularly i&ﬂ*mwi ﬁiamm& frem the centre

of liveratioen, in an attempt te recover i

if pessible, to plet the &;ﬂu. if ay&s&mm are &ttﬂae&,!ew
%ﬁlmimtim under eage conditiens will be tried,

ﬁﬁiw, mmgh data ‘18 lmcking.
Larvse and pupae of J, nematicida were found in L. crighsenii

cocoens collected on the Lizard Creek area on June 18t. It i
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khighly probeble that the parents of this wmmtiaiz mﬁaﬁé 8
month ¢ ariier, and were themselves frem ezgs lald iﬁf:{[ ymm-
1933, On the other hand these first specimens collected may

represent the first series to cmerge in 1934.

| A series of fresh (1934) cocoens takenfrem the Vilson gardens
on July €th preduced number of &éa&wmtm& en July 26th te 27th.
These specimens laid eggs during the twe succeeding éa;%; and ktka&
next zeneratien bezan te appear on Auguet 28th, giving a cemplete
life history under field conditiens ir 29 days. These latter
a&k&ta represent the secend cempl:ote generation  mature in
the 1934 lareh Sawfly larvae. Their pregeny emerged at Vernon
during the laet few days of Setpomber and eurly Gétobery and
ﬁ;&ﬂa&m the 3pd generatien te amyl@t development ia, the 194
lx'mﬂ they would nermally have laid egge in other eccoens, and
it is presumed that the resulting generation would have passed
the winter as iwﬂm; and metured in the spring of 1%3%,' giving
rise to (possibly) twe mors generatiens bofere amy 1938 '
Ly ericheenii would be available. 1t appears froem this that
under eptimum conditiens at Fernie, B.C.y the sawfly larvee of

any ens yeur may be the hests of perhaps six, and certainly five,
complete gencrations of Coglopligthis ngmatjiclias Facks ; |
On the basis of the deta secured, it ls suggested that

Cs nematicida rack, msy be ranked as & majer parasite in the

exsmining cocoons frem each of the three areas, and shows Lygace

g larvae mertality due te Coelgpigthis alene:--
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Area Cocoens colle Yo, of Yo, of Ye, of coccens 5 ef
ected ong cogoons cocoons containing paresitiom
e¢xem- containing Ceelopisthia by
ined: healthy stages, Ygeleo-
. sawlly plathis .

- | larvae, |
?ilcan g 1 a(0vtvn)

?&{n%a M VIIIL34 455 310 76 16,9

Hoamer 27.,VIII.34 132 64 44 3343

ﬁ per ilk 26 v .
River N.VIII. 34 385 245 41 1148

?etalaz , 9;2 | g;s , , 1@; - ,$_ 
1f these cellections had been made a month latar; the parw

centages of pavasitism by Ceelopisthis rrebably would®™have been

higher; though the eity area cecoens were examined t%
before these freom the Upper Elk, the Ceelevisthi

weeks

& generations are

prebably cemparable, a&s the sawfly steges of the fermer aves were
fully twe weeks in advance of those of the latter.

S0 fsr as noted at Fernie, the habits ef the little Chaleid
agree with Sewitt's ebservatiens wade in Zastern Canada. Lven in
~ coceens which centain enly the egge of C, nsua

tigida, the sawfly
larvae are absoultely inmetive, and readily distinguished from
healthy specimens, which wriggle and lash sbeut whenever teuched,

A few counts, made at rendem, of the numbers of Ceelewnisthia

stages per L, srichsenii coc
Cogoon j: |
le 27 Uselepisthia eggs. K
2, 13 . larvae .
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ecoen # (continued).
sé,ﬁeeiaﬁistﬁia larvae,
81 "

38

72

"
Average per ceceen 33.1

B 32 23

pupae,

Uther Hymenepteras Half a dezen specimens ef a green Yhaleid, and
four examples of & small parasite appeared in

cage experiment /17556 (experiment dealt with later in repert)

but their relatien to Lyzaeenemstus erichsenii larvaec is ne¥ kmevn,
Ne large Hymeneptera were recovered, theugh seme may emerge next

spring frem the 772 caged cecoens which are evervintering at

Fernie.

and August 15th, and may represent twe species, In the field,
Tachinid egge were seen on the 4th and 5th instar sawfly larvae,

usually ene to a caterpillar, andi never more than twes; the eggs

" * were placed indiscriminately.

In ecocoens which had been spun in damp situatiens, larval
mertality definitely attributable to a parasitic faﬁgaé averaged
9%, In contrast, cocéens from the dry shallew seil af‘taafﬁtaaaﬁf
area shewed less then 1/ mertalit, due teo faﬁsﬁ:.

Associated Ingegts

Sawflies: Four specles, in addition to Lygaeonematus erich-
sccidentalis. Adults were reared

'sonii Hartig, were found on larix

in enly ene case, hence it is impossible as yet t@ list the species
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by name,
&+ 4 species with habits very similar to these £ L, @

was feuni in the Kcoteney River ?aii#y, frem the Yentana berder, to
Celumbia Lake; work of what is probably the same speecies was noted
at several peinte between Cranbreck and Cresten. A survey of

the Keotenay country would undoubtedly extend the knewn range of
thia sewlly very greatly,

The eggs are laid in young.shoote, as with L, erichgenii

but the egp-scars, both individual amd tetal, are appreciably
smaller than these of the latter species, The larvae Jefoliate
in & siuilar mamners, A esingle larve (parasitised by a larse
iymenoptersus larva) was recovered from a cocoom; it was green-
ish, with seversl longitudinal dark-green stripes, and semewhat
tapered, suggesting the Diprieninse, The cogoons are placed in

the forest duff,and resemble these of L, wrichson

i in coleour,
but are decidedly smaller,
It will be imperative te s tudy thiec speclies, if the range

and damage due te Lygesecnematus ie te be eccurately gauged;
theugh as yet it has net been found in the knowr points of
infestation of the imported Lerch Sawfly.

B (Experiment /17663), A species found on the Lisard (reek
and Upper X1V aress, A mature lerve, takem on July 30th, was

12 mm, loeng. It spun & greeniesh ceecon aé the Larch feliange
next day. The adult female emerged between August 9~12 (between
which d ates the writer was away on an inspectien trip) and ky
the latter date had laid temeggs. |
This species lays eggs in the needles of clusters or verti-
cile, and cccaslionally in these of the termimal shoots. Usually

e
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i - se—www au @ uvcsie, 1ne Temale hangs onte the lower

gurface of the leaf, with her head tewards the base; the abdemen
is bent downward §a£ slightly forward, the tip of the ?aaw* is
inserted and is pushed ferwerd (i.e, towards the insect's owmn
head and the leaf's base) witheut any apparent sawing actien.
Only the veriest outer skin of the needle is cut and raised,
Wnen the cut iﬁvliﬁﬁ e ough, tre s=bdemen is gradudly drawn back
to its starting positien, and »s it moves, anegg is released
and left in the slit; it is covered enly partially, and by &
very thin film of leay &@iﬁer§iu, and ﬁaa}tﬁe appearance of
lying dirsctly en the needle surface. Ovipesitien was timed.
The cemplete act of laying ene egg was found to average 70
seconds, This sawfly has several semewhat avari&ggiéz gener- i
ations,

Egg E&xééite larvae were dissected out but met reared; tw
species of primery Hymenopterous parasites wers recovered from
gawf ly cocoens, '

C. (Experdment #17660), Only larvae of this species were seen.
The first specimen was takem on July 13th. it was 11 mm, leng,
étr;agiy tapering frem anterier te posterier; head yellew,

therex and abdomer pale greenwith four darker green e tripes, whieh
show more ¢leorly pesterierly. This specimen éiaé*

On July 24th, thirty mere larvae of verious sizes were se-
cured by beating small larch trees; gseversl of these died laters
of the rest, all but twe had entered the soil by August 9th. A
few more were collected on the 22nd, »nd seon spum up; the w;alﬁ

1ot were buried for the winter on Aug. 3lst,
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Be (Bxperiment #17561) Secured by beating lLapix: similar in

shape to the preceding species, but much rarer. The larvas (the

enly sta e seen) are white along the sides, gray and black er brewn
dersally, except for s narrew mudiun white stripe, When net

feeding, a larva of both:

s and the previeus specles stretches

itself along the length of a needle, with the head towarde tie

needle base. In this pemition they are very difficult to see.
Iy sugust 21st only eme larva was slive; it then measured

18 moe in length, It was larger and stiil feeding on Aug.

Zlst, at which time the statien wasz being clesed; se the larva

was buried in soil in hopes that it wss almest fully grom, and

atle to apin a coceon.

bepidoptera (Sxperiment #17562), Larvae ef three species of

deg were secured by besting small larch treoes,

put fﬁasd difficult to rear. Igg~laying probably starts sarly

in July and centinuss Ter mevaral weeha,
Apkide. Twe species, one small and green, the ether large and

- dark red, were neted. Unless present in far greater
numbers than were neted in 1934, they eould hardly be of econ-
emie importange, The large spagice feeds moat cemmonly on the -
season's terainal aha@tg and leaders
Hugt, A rust which attacked the foliage of green :arix trees was

very commen, but did ne! appesr te harm the sawfly MWrvae.
Affected needles turned yellewish; the rust speres were bursting

out ae a2 bright yellew powder, in J@na;




fwo major cage experiments were carried out with the larvae
of Lygeseenematus eriensenii Hartig, in hepes of recovering para-
sites,
6. A cemplete sﬁall lareh tree was enclesed in
a 6' x 6' x 6' cheesecloth cage., Larvae

Experiment j375¢

were placed on the tree as follewsi--

Tate We.put  Jource  Instar of No. showing Temarks
on tree majerity Tachinid

23.¥1 20 Caged 3rd - These were on the
; tree trée befere cage

was builts; all
were removed when
cage was started,
and replaced on
this date,

27,1 53 Wilasen's  4th - Cellected on
en tree near cage
till new, in hepes
of additienal
parasitism.

20,V1 34 e 4tm 34 26 shewed 1 egg each.

1.¥iI 219 2. side of 4th 4 Seil placed in
hill bohind corners of cage
eabin floer on this
Tire: ted
ii - - - ol 'irst cecoons neto
i in seil in cage)

7,11 140  wilsen's  2v0d, 3rd, 1
4th & Bth
instars
represented
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pate Wo. Tource Insiar of Wo, showing  Hemarcs —
- -em-tree a&jaritr ?t%ki&ii '
10,v1i, 88 /Burnt ar- lst, =

/ e wercss 2nd,drd
j Ligard Cre & 4th.
i .
13,ViI. 260 ' Topr ef hiil 28%-2nd
' behind eabin 505-5th
reat mixed €

2 Cellested on arep

fs%ni aﬁuhar ef
5 P S0 ] “ o 33#

It was foeund highly desirsble te celleet larvas for the

‘ 2;&&5& ¢n vre day, starvs them evernight, end put ithem cn the
gaged trec iﬁ-%t.?w morning: befors the sun becams tee hel Vhen
treasted in this way, they began te feed st omee, LI put en the

érﬁygaﬁ to tﬁe floor. i

overed: Dipterous parasites (Taughipidae eumerged

as ﬁgiiawa$vw

Jﬁly 30th i
* 3lst 3
ﬁﬁgt ist &
3 i

¥ 4 4

" B -

L3 E wg
i3

The discrepancy betwesn t&is%&t&i and the £9 Tachinid eggs

a%anewaﬁa aat%rwi&iﬁrﬁ may be due to ore or nll ﬁf the follewing:

(a) The m"?‘% moulting before the paransite eggs had hateheds
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(v) Several species of parasitse belng cencerned, with seme
int whose stages remain in the larvee of their cosocens over=
HEBL2T

{e/ The Tachinidee may be native to B.C., =nd hence not fully
adapted to the introduced host,

+t was noted that in some cases the mature maggote made
their way frem the sawfly cocoons and pupated in the ee6il nearby,
while others made similar emergence holes @ ¢ne hole ver coceen,
and alwaye in an end ~ and then remained in the ceceens te pupate,
in the latter ecases, the lies usunlly hed trouble in escaping,
finding the holee toe small for anything mere than their heads,

(n ~ugust 30th all coecens were removed from the cage.
Tetal nuuber of larvas put inte the 0agfssswe.«924 -

o # " gocoons reaovered.siessscoseecs 787
iarvae unsecounted fersieeve.ss 137

Fifteen of the TE€7 cocoens had ssch a layea hole in one
endé; this ghesks perfectly with the number of Diptercus psrasites
recoversds The rempining 770 ceceons were buried for the winter,

Unly five dead caterpiliars were seen on the cage fiﬁ&?gyit‘iﬁﬁ'\
probable that meny of the first instar larvae were dameged in
handling, or failed to establish themselwee on the trec.

in gdditien te the above, several smsll Hymenepterous para=
aites appesred, but their relstions to the lLarch Sawfly ie net
yet known.
sxperiment /17857,

in tuds mywig&m& a smull treo was gaged as in 717556, with

the intentien of continuing the latter whem the food supply there
had been finished, GSeme interesting data was secured, but nmet om
the aubject desired; from the peint of view of P@rﬁﬁit@ recoveryy
the thing was 3 tetal failu%ﬁ* |
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| Soen after the vege was coensirusted, a number of small green
sawfly larvee (net Lygaeonsmatus) were found on the tres; fer fear
that some might have been miseed, and sudbsequently spoeil the
garaﬁita datay, a little "Fly Tex" wes sprayed into the cage during
the heat of the day, 4is a f@gglt, 26 Sewflly and 6 Lepidoptercus
eaterpillars were killed, and éf&%y@é‘ftﬁm the tree, But = the
small smount of coal-eil and hellebors which gettled on the Larch
needles remasined aotively toxie for a mentk, and a!faativsiy
poisoned &11 larvae which fed on the leaves,

Between July 24th and Auguet 15th, 807 L, erighsenii
eaterpillars were cellected from the Lizard Creek srea dnd pla ced
on the cazed tree., The floor seoon became littered with dead,
shrivelled larvae, 4 few, almest mature when introduced, were
able te spln a@aéeﬁs, theugh gome were mere open netweork, Ex@é*
inatien on August 30th showed 32 cotoons, |
August 30th showed 32 gegcons. |

28 contained dend, shrivelkd caterpillars.

5 " living caterpillarse,
) B a8 dead eateryiller, end & Dipterocus puperium.

It should ve noted that no rain fell during the peried o

thisz experiment,

Cn Auge 15th and 16th, iescrs, Geerge Hepplng and Lugh
“ggch established a sample plot 200 ft, sguare, on & gili&&é@
with a N N,u. &xg&saz&>ﬁmﬁ acrogs Lizard Creek from the Field

Station, 176 Larch trees (larix gceidentalis ) were numbered
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with metal tags, and a reserd keptt: show thediameter and approx-
imate percentage of defoliatien of eaehs The K.i. gorner pest o
this plet is alse the exact peint of liLerstien of the sewfly

parasi ee (Heseleius tenthredinis Merley) received from the

Belleville lLeberatory.

Un Auguet 28th sn ineremsent %

uring was taken rom every ¥ifth

tree, begluning with /1 amd ending with #171, | N
Fer the cenvenience of future reference, the subject is hi§;’u%

reported in some detailt-e

Tie~in stump is on the seuth dank of Lizerd Creck, and just abeve

the fallss It is seuth 20° east of Cage #17557, whiech
latter ie about 100 yde,. nerth-cast of the Ferestry Cabin, and en
the hiilside,

From here a lime was run dus south (megnetie) for 381 feet

at whieh peint the lemestead trail was reasghed. The XN.V, cormy
post of Sample ~let éi is thirty feot éy the ¢rail from here, and
twe feet te the sasi, . ?i,

The 175 tagged trees constitute the tetal nuanber of 1&&%&
trees, four inches or more in diametsr, The faiiﬁwiﬁg'tﬁﬁia given
dotalls =




X

gee D Bt %ﬂ&*ﬁ?‘“ HH° EeTth.ef  Ii9fR,, Remexks
ation, yre, ade in mm, 3 $£aga
1 7.8 10 40 11,0 2.5 Inerement Aug.
, 20 « 1934
2 540
? 2:3
5 7.8 g- o
6 £45 25 46 8,6 1.8 Increment Aug
7 11.4 28 g8 ~ 1504
8 8.5 25
g Osé 25
% e B
1 Ted 0 1. 11 o8 2e inersment
1 1 18 0 gggf §g§§‘a£¢;
14 il 28
18 9,0 0 x (== jhads) @
16 6.4 10 47 2.8 «95 Ineremmt Aug.
‘ , 28 - 1934
e ﬁtﬁ 10
8 5.8 25
20 8.7 10 Lewer bra
dead, Un
tree,
21 Te 10 44 640 1.5 Increment
, , Aug 28, 1834
22 7ok 10 '
% }.ﬁi% 1@”
24 5.5 18-
25 @;é 10
26 .1 10 41 B.5 1.0 Inorement Auge
28, 1934,
27 lg.u 10
29 Te6 10~
4 122 X 44 11,0 1.5 Increment
31 3*1 J K - * *® %,g%, 3@@
32 Fa1 l@“
33 8,0 25
34 4.9 0
56 12.1 4]
36 6a.5 25 4% 110 240

-l X e e s (e ot A e s |

Increment Aug
g6oT1084, U8



sta lconts)

¥¥§¥ D,E.H, Approximate T Gvouth of TIdth o7
Hou® ins.’ % defeli- e T e, last'3
; ” , ation. , yrs*k ade in mm, r&ggﬁ,un,\
kil 10.2 1o~ ' '
a8 i;g 10
39 4.2 0
40 11.2 10
41 10.9 10x 47 1540 2,0 1ﬁaram§g§ aag‘
42 2.0 10 | |
43 10.6 25
. 44 945 25
by 1508 1S 36 10,0 3.0 1 t
2 3 104 nerement Augs
' * ¢ £y 18 4 . &
4% 9% § 10
48 1344 ox
49 10.1 10x
50 13.4 10
51 11,8 10 44 11.5 340 Ing %%agztﬁagg
f‘"
52 12.7 10x =’
1% O~
55 112% ox &
940 4] ¥ 12 40 Se Increment Aug,
66 * 1 3 124 oD ' %}g’ $%§§§ e
5% 10,6 10
658 .8 10=
59 11.6 ox
61 lﬁgﬁ 25 40 11.8 348 Ingrement Auge
62 11,9 ox 28, 1834, Tree
63 78 10 &1 is nesrest te
64 £,6 D5 the s.w, corner
65 6.5 80 poat,
68 849 10 s Y- s 9 Powmad-Quey D 1934
67 8,2 10
ée 1le3 10x
69 767 26x
70 10,2 25 :
71 113 O 41 1640 345 Incremgnt Auge
72 Hed 10 28, 1934,
73 110 10
74 Bed 10
% Se0 10 o s s Lnar A
16 7 ! LG 2 , LoD Ineyament Au
A o5 L Inggmopy fuss
78 Bed 10
79 Ge8 10
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FeE T . T APPTaR iR T8  ALG  orow 350G Henmares
He, 1ns. 4 gﬁ*vii* in 1&#& ﬁﬁﬁ* iast 3 .
_ ~ atien, yre, ade in nm, rings mum., R
80 B.6 10x
£ Geb 10 46 o0 15 Ingye A
62 el ox 0 b 2 P
E3 P8 50 S
54 %v}; 1@”
&8s 640 10=
86 62 Ox 42 95 340 Ingrenent Aug.
&7 6e2 28 28, 1984
eg 8,5 10
E9 Yol 25
% gg& 1=
91 10.8 10z 48 14,5 28 i&@&a&&a%%<
2 9.6 16x | 28, 1!
83 104% 10 ' _
94 S8 ' 25 -
&b Bl 10x
96 10,2 10= 46 13.8 b3 inerement Auge
87 10.6 10= 28y 1934
98 Tres not marked -
R I Ox - tag missing.
100 T3 25
101 7.9 10x ' 45 10,8 = 240 Inerenent takem
102 10,2 10 Auge 28, 1934
103 97 10
104 8.7 3.3
lo8 1102 18 42 13 3.5 t_tak
112 {3 190 2 &ﬁ@?ﬁiﬁ@ﬂ an
107 6,0 25 *  Thuge28, 1934
TR :
% "‘ K
116 12,0 78 insects a&aﬁiéaﬁw'
tera”) working im
bark &t base £
trunk. g
111 7 o0 10 7 45 648 1.8 inorement taken
112 7o 10 Auge 28y 1904
113 Te7 25
114 47 50
3115 £,0 2% ’« \
116 Eed 10 43 Jeb «3 iﬁerﬁmﬁﬁﬁ tak en
117 8,6 1oz AugenEy 1934
1ie .2 10 \
11% Tl 25
120 1241 25 i
i21 Ba0 25 43 10,56 £s0 lrerement taken
122 5e8 i0x Auge28, 1854
123 11,4 10

124 Be2 10x
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Ptetie

Growih of
in  last dec~
Jatien, yre. sde in mm, rings mm,

188 6,8 10
126 11.3 10x 44 118 2,0
127 B0 28
i2¢ 7.8 10
129 €40 25
130 6,8 25 ‘
131 Ge8 50 45 B8 1.0
132 1Y 10~
133 G40 10
134 11.6 10
135 T8 Ox
136 548 10x 40 640 1.0
3 B 1o

: 0%
139 748 10

845 10

s 4 ?*g 2 .
ﬁ% 1824 %zs 44 ® 240
143 6.6
144 11.5 ﬁx
145 Te iox
146 S8 75 48 12,58 2.8
41 e 25
4e 1140 i

149 240 ox
150 l?i? 10 |
151 8,0 10 44 14,5 445
182 10,3 25
153 11e4 28x
154 1045 Ox
188 %gﬁ 1@3
156 10,1 10x 3% 15,0 1.8
157 11.4 10 '
158 8,8 10
% one 19
161 11.0 25 45 13,0 1.5
162 11.0 28 ‘
163 11,6 25
164 Vel 100
165 &;ﬁ Ox
166 B8 10 41 7.0 k, 1.

Widik of
last 3

Inaremaﬁ% taken
Aug. 28, 34
ﬁ#ﬁ?ﬁﬁﬁ to N,E.
. gerner peost

Inerement taken
Aug .28, 1934

Increment ftaken
Auge g%; 1934

iz, {881

Inerement taken
Augs By 1934

inerement taken
Auges "B, 1934

Ingrement taken
Auge ?ﬁ, 1834

Increment taken
Auge 28, 1954

Defoliction way
not be due te
sawfly larvee.
Larvae of Coeram-
bycidae & Buprest
idae working in
LBSS .

ingrement taken

&ﬁ§#m§* 1884.
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Tree Debebe gngimata Age Growth af"“%iét& of
Yo, ins, efoli~ in laast é@@* laa

I ﬁi Ol e T8 s ade iﬁ

L6 i 10= -

%g; 11:% 0%

15@ 14,5 O%

170 1142 - Ox

171 1044 10 a6 20,0 50
172 4,9 50 '
173 1w;1 0x

175 ﬂgE 1

Ave, D i, of 175 trees gn 1ot ~= ~ 9,1 ipah
Ave. ,"Bf fszmum 178 trees on plot- LRl b

Ave, age of 33 traﬁa on . plot = =~ = = = = = 42,7 yrs.
Aves gr@wth s§ 3% trees o0 ﬂlat in last
decade - -~ -~ = 1043 wmu,

- Ave. " « v w 4p last three yrs.- 2.2 = -~

Un Asugust 22nd ten small lave, haight 18 ft.) larch trees on
tep of the hill B N.E. of the cabin were marked with megal kage,

ugaxﬁggé* and 7 defeliatlien recerded, The ehject was to previde

 data on the effect of repeated hs&%y égfaxi&tiaaiaﬁé te eheok
. againet plot numbver l. These trees were heavily defolisted in 1955,

Remarks

Upper half si/%rsc %ﬁ

1ﬁwat‘ﬁ§1?~ , .

Upper 2/3rds © trﬁa‘?&ﬁg
lower third 1085 x :

‘ ::.#e ' ~
1&% 4.1 75
183 ﬁa% lg dost westerly treacheck tr .
L84 S 5( !
tt 28 75x Mest southerly tree
Aves  3a8 |

The grewth studles of :mgm plet 1 will be ehecked
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with similer plete established entirely out of the present range of

- the Zurepean lerch sawfly, Inaddition a secend plet will be ese
tablished adjacent to Ko, 1, These plet s will be establiehed in 1935,

Sawflies (Species undetermineds; listed by hest plants).

1, Engelmenn vpruce (Ficea engelmanni Parry, Zngel,) Avout a dozen

small (& ft. high) epruces, useé as ornamentals

on the grounds of = house between Fernie and licemer, were very
heavily §¢£¢Iiateé by sawily larvae, The same species has been coll-
~ected in the North Okanagan; it is not introduced,

o As there w&g ne leek ef other work on hand nt the time that
the specimens were reported by Hr, L., Chesten, it was tigﬁgki best
to defer a study ef this species until the 1535 season, at which time
& full life~higtory may be segured, In 1954 the majerity of larvae
were fully grewn by June 20th. | |
2. Ledgepole rine (Pinus conterta Deugl,)

Three larvee, one 20 mm, leng, and the ether twe each a bout
16 um, iaﬁg, were secured on August 7th by beating ledgepele pine.

On August 13th twoe of the lorvae spun yellowish-gresn aaasamm,
aigé&t aut of sight among=t the bases ef the needles of & kaahy
%raﬁeh tips tkay*w&r& very insecurely sttached to the needlos., On
Augs 19th the remeining larva spun its cocoen swmongst debris on the
surface of the aaii in the cage. The three Qﬁ@a@ﬁ&xﬁgﬁﬁlﬁﬁfiﬁﬁ for
evervintering. .

3. False Hed1ebi igm ( Yeratrum viride Ait.)

Sawfly larveae collected on this host at Fernie seem to be
ié@ntiﬁai with these reayed on V, viride at Vancouver,

xurﬁaa were secured on June 1?&&, Allhad entered the seil
by Jidy th. |
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Eggs were neted in the tissue of the lower surface of leaves,
and werg placed in small groups lying parallel te the main weins,
with the eggs end to -nd, but not touching esch other,

4 Salix{willeve)

A number of graa#itﬁ larvae, beleonging prebably teo four er
more spp.. were studicd,

5. Aspen (Pepulus tremuleides Niehx,)

A small species wheose egge are laid through the upper surface,
nesr the edge of the leaf, but are inserted sc deeply as to be just
under the outer tissue of the under surfaee. The leaves fold under
at these peinte, forming little pockets, sinilar to these formed by
some cphide and in them the pawfly lﬁrvai feed, lc spggimens were
reared te maturity.

s; Black “Yettonwoed (Pepulus t
| {a) A species with habits similar tc these of the preceding.

rpe Te & G}

cHogy

Zrg parasites were found, snd resred te the pupac atage, s fter w%iéh
they died. Only one sawfly lorve matured, and it spun a darkebrown
cecoon on July 18th, The larwa was still alive in the ceceen on
Auge 30th.

{(b) 4 eingle elengate (20 mm,) red lsrva was found on Junme 26th,
it spun a red cocoon thraalagyﬁ later, and was still in the prepupal
stage on July 21ist.

wood {Corpue gtolenifera Miehx,)
A number of larvas, y&iiewiaﬁi with twe dorsal and a lateral

serics of blaek spets, and with a light eovering of a white waxy
substance which stande up in tufts on definite areas, were found
late in July. They weremature by Aug. 70th and readily bored in .

the pith of deac sambugus steme provided,




phoricarpus racemcsus Michx.)
{al A few sawily larvae were found in bud-gails during the
early part of June, Thie spacies preved difficult to reer, ani the
enly recovery wag that of & single primary liymencptersus (Chaloid)
parasite,

{t) A large species, The larvae are greenish, prettily
marked with block dots and patches of yellews mature examples agﬁ
just ever 20 mm. lengs The f rst specimens were secured by sweeping
the bushc® with a nety en June 1Pth, One spun a brownish cecoon

on the fleer ef the eagey three days lster, By July 4th, all Wt
two had entered the soil. On August 3lst the jar contgining the

earth and cocooneg wasburied for the winter.

A few syecies were reared snd dent to Dr. lclunneughs
;gggta e 4 species of Trirbabdc was reaved,
An. putbreak ef leal-eating beetles, identified by llr. Ralph

gropns yerrucoss Juffre
securred at yernie, 1vhsbitants said that the same species was

Eeggiﬁg and by Hre Hoto Fall

common in 1933, The larvae and adults defoliate several species of
willews, und te = lessor extent ?@giar and alder, They ere ro-
ported 2iz0 cn = few garden flewerin:) plants, The heaviest ine
festation was on an 1a1an§ in the Elk Hiver, epposite Weat ?grﬁiai N
Here adults were present in thousands on Ja&a 26th, and at the G
same time larvee in all stages were fairly cemmon. '%i“
| Another Ckrysomelid, ldentified by Hr, HoCo Foll zs
Celligrapha sigmoides Lecs, was very commen ladults enly, en Husk
¥allew (lalva wmoschatus L. on august ?8th, The plante grow e
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on the lower slopee of Ht, Fernle, at about 4,000 ft,, and the
beetles skelotenize the leaves.

Hemiptera: A few species were noted on unusual hests, and fer-
warded to Hr, ¥, Downes ofVicteria.

A number of moths were collected ut light,
and sent te Yr, YeDunnough, who reperted
that practieally all the recerds were ¢ interest te the Batienal
Celleoction,

There wos little time fer beetle ceollecting, but several new
records for B.C., were secured,

11 g8%F. Xot taken. Sot, sultryjvery h;a;y thunderstorm at

12 2.5 45,5°5, Hot .

13 &5 4045 Sl@&r ard hot

14 1.8 ; y

15 7745 §3

16 76 36,5

1w 23 34 B

ie. 72 43 Hot, Thunder & heavy rain in p.its

19 7245 36 » s e et e e

20 T35 33 Sunny

21 69 48 . Hgavy rain in pen.
. B2 59 4748 Dull, Raip; wind,

23 71 33,5 Sunny, with shower.

24 40 Sunny, hazg

58 & 46 Radn'all dey

%% 33 gg ~ Sunny, warm, in a.mn.; 1@?3 aeavy rain
29 7645 3¢ Het sun, breeza, (& 11 ?Qma b

Wi & light clouds,
€3 43 Hot sun, breese, light ﬁlﬁué&t

iR
30
i%&i es 46,45 Clear and hot
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Date Mex,  Hin, _  Remarks S
2 75 mawﬂg asome r&iﬁ

i e Clear and Mot

; ea

5 79° %ﬂﬁgﬁﬁs aome mm

6 B85 49 Clenr and hot ‘

7 T648 46 Cloudy, windy, sultry, rain.

L 7345 53 Dull te sunny

9 £0 45 Kot ;
10 79 49 Hot, strong west wind
11 £2 33 Hot and clear
12 775 42 Cloudy,; wind, rain in pem.
13 75 50 » » . ® 0
14 g1 42 Het and sultry. Rain at 6-7 p,u.
15 20 41 ot and elear.
Iﬁ %1;5 48 . " # i’ Bellie Heain dun Pells
17 7948 81 Clesr and hot -
18 lot secured, In-

; strumants tampered

with. ,
19 Hoty sultry.
20 68 8 4 Rain i Wind;
%2 ég*ﬁ a?”ﬁ Rain a% ?ﬁ%@wah ¥
23 25 3345 tot and clear during day. Cloudy in
; ﬂ&’&iﬁﬂi :

24 B3.5 &0 Sunny te clouded, breeze
25 88,5 50 Heot -
26 5.8 4745 fgt mnd elenr
297 100 475 # LA
28 106 51 . ®oow _
29 805 49,8 Het, firet nearby ferest fires
30 91 8548 ® s smoky
31 93 58 " "

1 Fot recerded ,

2 87 41,8 Hot, not smoky

3 i} 46 Hot, omoky, windy

4 82 6045 Clear and het

5 £645 3% Het and smoky

6 79 43 « s

7 g4 43 Sunny, windy, high cleuds,

e 82,5 32 " " . »

9 91 - 3645  Bmoky
10 sway £ rom cump. Hot, smoky
il 84 Net recorded., Hot smoky.
12 66 » ﬁl‘ﬁ‘yn
13 23] 47 ﬁgt, mgk@'

14 £3 44

-
-




Date Nax, Bin, femarks

15 23 40 ilet, emoky

16 29645 40 Ept and clear

17 g1 42 Hot nrd smeky

1g 80 R dpt ard smeky

19 BR,E 35 ety very sacky

20 _ 21 3548 aow "

21 83 4745 > " " w

a2 88 39 . % "

23 79:5 46 Geel, not zo smeky
24 £2,5 36 Smeke bad

26 £345 . 3748 " yery bad

2é €8 44 liety smoke haze

27 94 44.5 " " #

2@ 24 42,5 Smokiest day yet
2% 78,8 45,5 Very smeky

30 €35 - dlightly elearer
31 _ Camp "broken” fer senson

1., It woguld be h
ths Jernie Ot

é§§13'é3$ira§x@ to have s hygsrethermegraph at

Ol s _ ‘

¢, The high egg-mortality ef lyge
1634, suggeste that a study o
problem im 1935,

3. Another major considerstion should e the attemptad recovery
and recolonization, under cage comditiens, of thy larch
3awfly parasite, Mescleius tenthredinis Marley.

4, Further suipments of this parasite, from Belleville, would be
of the greatest experimental walue,

§, Due to the broken nature of the Fernie country, seversal of
the Larch sawfly infestations (espeeially the Corbinaw :
Upper %1k eress, are relatively isolated, ur. e Hopping has
sugzested that if cocoen examinations early in 1835 show
heayy Ceelepisthis pematicids Pack. parasitisnm, it may be

feagible to engage extre labeuwr for a few daye at each ares, make

large collections of cecoens, and put the iatter in wire coges
whieh would permit parasites, but not sawfliee, to escape.

6o & survey of the Flathead asrea should start on or aboutl Junse
20th,

%, The sres between Rosen (licBaine) lake and Bull River should
be checked at the same time,

‘e
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A ene or two day walking trip, by trail through the higher
country, from Ueal Cree: to Muchel Cros: € miles beiow Corbin,
should be made 28 early as would be practical.

Gne trip should be made te the Lareh stands of the Yeld Creek
aren, seouth of Cranbroeek,

The Fernie Flield Statien wee setablished on May 3let, and
eiosed én Auguet 3lst,

The major study is that of the Zurepean Larch sawily,which
is known to have been present inm outbreak feorm on the Upper
1% River area as early as 1930, though unreported to the

intemelegical Branch until late im 1833, at which time the
sutbreak was well established at Fernie,

The Lareh (Larix eceidentalis Nutt,) in the Fernie regienm
is practically =11 secend grewth and wueh of it éa on purnede
oveplond, Che coverage ie discentinucus, ehiefly because of
the irregular nature of the land, and the great differences
within she t distances of sell cenditiens and annual pre«
Qi?i t»«f’;‘;t iifig

%

The sres of infestation im 1934 is very muck as Er. Mathers
Tfound it in 1933, One sdditional cuthreak was found near
Corvin, negiens of heaviest infestation have shifted some-
what, 1n the seuthern and western limits, & native sawfly
on Lareh made the L, erichsenii range semewhst uncertain,

Emeygence had started before camp was establisghed. gg-
layin: begsn presumably about May 10th amd eentinued inters
mittently until the end of July, with a pesk in the early
part of June, The earlicst laying probably teck place on
¥r, Hartley Wilsen's grounde, inthe City of Fernie.

seugsurements of 303 head capsules «f larvae collected at G-
day intervais t&zaﬁgheat the geason indicate o instars.

3rd instay larvee were present (Limard Grg@k} on June 6th.
isture larvae were present (Vilsen's) on Juwe 18th.

The fipst 10934 cccoons wore found on June 28thy on the
4ilasen grounds, the most advanced area.

Fredstore of Ls eri are probably hegligidvle.

721 males and 406 females of the larch Sawfly parasi!e,
iesoleius tepturedinia worley, were shipped from the Belle~
ville & 3 te Labo atory, of these 303 wmales and 280

s FRYes
femsles were received alive, and liberated on the Lizard Creek
infeatotion,

<
-
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16,

17.

103
16,

20

w@léi thia nematielide Fack, was found in

R eémmmf&w “over the whole ayea,
5@;&5;, matus cocoens of this species alene

was 53,3§ at ene place, Under optimum conditions at Fernie

the sawfly larvee of any one yexr may be the hests of pere

Laps six, and eertainly five, cemplete gaﬁeratiaan of gggx

*ﬁfyi

ﬁiﬁghi&,

Other rarasites, including Diptera and a fungus, are
relatively unimportant,

Your species of sawflies, in additien te Lygsconematug w
found defoeliating wr egcidontolis. One specice hae habits
aluest identieal wi esc of the introduged sawfly.

&

Several aspecies of Lepideptercus larvae (Geometrids) were

found on Lareh,.

Twe major oage experiments were carried out in hopea of

securing paracites of L, The complete resulte

will not be known until 1‘§?;MWFXEf” -

Partial life-histories were secured by rearing eft -
18 s§g. a: aaﬁfli@a igtggr §§§,?h@”€ on Larch).
3 @ag eTrae

A ple plot 200 :eet agaara was laid ﬁ&tAiﬁ the midat of
taﬁ Lizard Creek infestatien (Lygaeomematug/ which lattsr
ie on the uptrend., 175 larch trees wore lavelled with
numbered metal tags, and infestation and growih duta taken.
A peocond plot, similar to 71, was é%f&??éé ti11 1935,

A chegk i ai ten tress was established on the hill behind
the = %1 Stat

Temperature recerds were taken with ome exch, maximum and
wininum, Begretti and Zambre %ﬁifﬂﬁﬁ@%ﬁ?ﬂi

The help of Mr, Jaeck Coles, Ferest %aﬁgaxg and ether mam§§§i‘
of the Previmeial Ferestry Department, is grotefullyacke
nawlnagaé* in addition, Mr.lartley ¥#ilsen and his gardener,
Mre %aaé%aan&; helped very aatﬁr@aiiy in several wayﬂ;
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1. ﬂﬁll%&t myxue@ sawfly ﬁﬁﬁ@tﬂg on ﬁr; ﬁkaat@ﬁ svfarmt This

2y Iwxanmine small Lareh treesin evenings, during the first twe
weeks of July, te secure Geometrids while laying eggs.

3+ ¥ake Silver ﬁﬁriﬂgﬁ trip in middle of May.

4. Ask fer lHygrothermogrs h.
ﬁ;k iger

30, "Some Hoteg on the Natural Comtrel of the lareh
Sewfly ﬁﬁé Larch Camse cemrer iﬁ Hew ~runswick
in 1®2

Preec. ﬁ:e, inte Sog, for i%ﬂﬁg 78y pp«188«171
{desued April 1823,

ﬁriﬁéi@‘wﬁt
T 1928, "The Intreduction and wsﬁakl$§h§aﬁtﬁ%£ %ﬁa Lareh

Sawfly Paraeite, Hesslely

inte southern Banitona, "

?ﬁt §1-53,

(Kete: This is wrongly quoted (jr. in w?&k&m ]
reference ) « ,

1931, "The Present Status ef the Lareh Sawfly
{Lyzaeont taﬁ grichsenii Hgytig) in Canade, with

St its agﬁaifie parasite
thred inis ﬁct&ﬁ{
5 r : @«»@“ g::?*

ylopiathis nengticlda Fack,, = Chalel
T the Yﬁxga ~areh gawfly i;g 800 )

1%12* “The mayga Larch Sawfly (Hematu:
with an account of ite parasit

enemies, and weans of centrol.”
Depts Agric. Bull., #10, 2nd series. 42 pp.
Figss 1 plate,

"Report on the Oecurrence of the Lareh sawfly
(%aﬁﬁ&@ﬁﬁmﬁtuﬂ erichsenii Hartig.) in southern

{unyubiiahﬁﬁ report).




Report of the Vancouyer
Sub~laboratory.

- 1834 -

Telle EHathers, ,
Junier intomolegist,

51
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Annual Report
of the
Vaneouver Sub-~laboratory.

- 1954 »~

The major problem at the Varcouver Jubelaberatory
during 1934 was the continuaticn of the investigation of
Anbrosia beetles attacking western hemlock, Igugs heteres
phylls (Raf,) Sarg. As the coast distriet of Iritish
~ Golumbia was this year remarkably free o any aﬂ;x out-

breaks of forest inseets it was possidle te spend considerabd
time om the various phases of the main problem with particular
attention te the determination of the moisture content and
agidity o the loges at the time of attack.

inadditien to the major preject variocus miney
problems were investigated and severel rearing experiments
uéﬂea out, Luring the year over 140 letters ware written,
mapy of which were in reply to inquiries sbout particulay
insect pesta In Cetober anm inspectien trip was made to
Vancouver Island for the purpose of examining a reported inseet
sutbreak nesr Campbell River and while on the Island the '
opportunity was taken te re-examine the arean on which the
spruce budwerm was epidemie from 1927 te 1930,

4 shert paper on "Geme Meteorclegical Observations
in Belation témthe Spruce Budworm® ﬁa read ot the ammual
meeting of the Lritish Columbia Entemelegicel sosiety, held
in Voneouver on February Z§th while om October 17th a talk,
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supplemented with lantern slides, on "Our Forest Enemy, the
Bark Beetles" was given to a meetimg of the Vancouver Natural
History Soelety.
Fersonnel.

" WeGe Mathers, Junior Zntomologist, assumed charge
of the Vancouver Sube-laboratory at the end of ¥ebruary, having
been transferred from the Vernon Laboratery. On April 10th,
Hr. K, Graham, inseet Fest Investigatoer, was alm transferred
to this laberatery for the purpose of continuing the investi-
gations at the Steelhead Field Station, The field station was

~ ¢lesed for the seasen on September l4th and after spending the
balanee of the menth assisting at the Vancouver Laboratery,
Hr, Graham mtuﬁaaﬁ to the Vernen of fice,

Clese co-operation has been maintained with t he
University of British Columbia, the Deminien Foerest iﬁréému
Laberatery, and the Provimeial and Deminien Ferest Services.
The arrangement with the Univerwity by which we have been
permitted the use of a room in the Agriculture Building as
an offiece and 1%@#@*&9@' was very kindly extended im September
for an additienal year, The University forestry department has
also continued to allow us free use of ite forestry plet em
the Wnsg while speeial acknowledgement is due to Dr, GeH,.
Harris of the Fmoulty of Agrieulture for his hel pful suggeste
jons and use of squipment in the deterninations of the
aeidity of the logs in the Ambrosia studies. During the
absence of FProfesser 3Spencer in the summer various raquests
received by the University for information on household and
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garden insects were referred to this office for reply and we
have been pleased to be of assistance in the systematiec ree
arranging of the University's cellection of bark beetles.

The determinations of the moisture contents of the
logse used in the Ambrosia studies have been made in cowoperation
with the Dominion Ferest Preducts lLaberstory at the University
The staff of this laboratory has ce-operated with us through~
out the year at every eppertunity, especially in regard te
entomolegical preblems whiek have been submitted to them and
in the providing of space for our portable cages.

Cwing te the absence ef any important- infeatations
of forest insects the ce-operation with the Forest Services |
has not been a8 evident this year as in the m*&. Kamg@
several minor ocutbreaks were reperted to us and special
attention was given te inseet preblems arising in the Frov-
ineial ferestry nursery at Green Timbers near New Westminster,
B.C, The Dominion Forest Service, through Mr. C. laeFayden,
hae kindly permitted us to stere our field equipment in the '
sced extraction plant at New VWestminster.




’sm mtwukn af thisd aa%mt ive defoliator which
oceurred in 1928-1930 have subsided completely. Fo riﬁarﬁn

of any fresb eutbreaks have been received nor were any evidences
of the insects to be found in the viednity of Vancouver or on
Vancouver Island.

eranae Clem.

- Cacoecia £

This ée:eliater was alse at a very low eblk during-
the past year although an inerease can be expected within the
pext couple of years, geveral larvae were fasﬁ?§£¢é~§h%i year
en trees in the Botanical Garden at the ﬁni¥!§$$t¥s Areas on
Vancouver Island which were heavily infested by the spruce bud -
worpduring the years 1927 to 1930 now show complete recevery

from the attaeck.

o evidence of this defoliator was found during the

Fo ?iaihla aeéiag ay the larvae of this defoliator
was observed this year although a few adults were noticed in
£1ight in September, both in Stanley Fark and at the Steelhead
 Field Statien.

This butterfly attacks Deuglas fir in the coast

region of British Celumbia. A neavy flight of the adults on
the heiéims of the Campbell River Timber Company near Campbell
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River was reported in August but on visiting the area in Cctober
no evidence of any defoliation was found, However, a close
watch ig te be kept next year by the company for the probable
re-appearance of the spegies.
Douglas Fir Webworm or Sily potted Halisidota - Halisidota
argemnts Pack. 2

A rppert of a small outbresk of this defeliater on
Douglas fir mwar Chiliiwaek, B.C., was received in March, through
the Provineial Forest Service. A single coleny of the cater~

pillars was aleo found on a hemlock on the University Campus.
$rom records available outbreaks of this species have never
assumed serious propertions in this provinee, such outbreaks
invariably subsiding within a year or twe without causing any

| great damage.

Several poplar trees on the University campus were
fairly heavily defeliated this year by the satin moth.

An infestatien of this leaf beetle extending over
several ¢ ity bloeks, ocourred this year in South Vancouver. A

few native willows in Stanley Park were alse found infested by

the same species.

'ir Bark Beetle ~ Dendroctonus peeudoisugas Hopke
Although the Douglas fir bark beetle has caused
uzim# losses to the logging industry in recent years, no
reports of any mtwnm were received this year.

nesusg lLec.
8 smell bark beetle was found killing Douglas

B
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 Thi
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firs in twe instances on property in the newer residentisl
seetion in the Fednt Grey distriect of Vamouver, In sach case
the trees «ttacked were native trees of about 8 inches D,B,H,
whieh hed been retained for their sesthetigal walue,

These embresia beetles have é&ﬁiaﬁ& to cause s
great smount of damage in freshly felled leogs througheut the
coset region and during the year constituted the major problem
studied at thie laboratory. e |

sapdrusg pyri Peck. ey
In April, 20 of 130 young ornsmental Japanese cherry
trees were atiacked and killed by this shot<hole borer, The
tresas had been set out only a short time before on & new reale
ént;:a%a subedivisien in West Vancouver and at the time of attack
were far frem vigorous, This speeies was alse found in Aprdl
attaoking and killing several young fruit trees in the :
Hunielpality of Burnaby,
Pissodes sitehensig Hopk,

An mtbmk of this species oscurred this year in

2 nurgery plot of about five year old Sitka spruce at the
Frovineial Green Timbers Ferestry Station, The leaders of
about forty trees were attacked and killed, Centrol was obe
tained by pulling up and burning the infested trees,

In Gctober of this yesr word was received from a

iiseelianeous ingects attseking Green
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leeal shipper of green legs to Australis that part of ene
skipment had been condemned bescause of the presence of live |
grube in the legs. Unfortunately specific identifigation was
lacking, only the fanily names Tregesitidae, Buprestida
Sgolytidas being quoted.
Miscellaneous Insects Attacking Seasoned Woed,

Damege to box shook made from true fir and stored

in a powder megazine on James lsland near Vietoria, B.C., vas
identified az the work ef carpenter ants, These ants and alse
termites are found fregquently infesting the but¥s of eedsr
telephone poles in Vaneouver,

Av instance cecurred during the past year where adults
of the Ancbiid, Coelostethus guadrulus lee,, on emerging from
a telephone pele, had penetrated the lead sheathing of a tele~
phone a&u which was fastened to the side of the pele,

Twe dead adults of the Anebiid, Hadrobregms gibbi-

v

gollis Lec,, were recovered from timbers takem frem & shurch
which had been erected in 1872 in Vieteria, B.C, In additien

te these specimens several live wood-boring grubs were alse
found and sfforts sre being made to resr these through te
adulte. |

Juring the year several reports were received of

| fuel sewdust stored in privete residences being infested with
fleas, In each imtia% whewe ppecimens were available the
fleas proved %# be either the am:m dog or commen oat species.

invariably such an animel was present or had recently beem
present im the houses where such infestations heve ceourred.,



Investigation of Ambresis Imsects.
The investigation of ambrosia beetles attasking
western hemleck was first undertaken at the Vaneouver Sub~
Laborateory in 1931 and since thet time various phases of the
problem have been s tudied, The effects of aireseasoning on
the mortality of ambrosia inseots in green lumber was studied
in 1931 and 1932, 1In 1932 kiln tests were made for the detere
mining of treatment necessary to eontrol these insects while
in 1933 experiments with chemical dips were carri®d ocut., In
July 1932 legs preference studies were commenced mear a log:ing
operation at Steelhead, about € miles from Vissieon, E.0., fop
the purpose of determining the effects of time of eutting on the
susceptibility of legs toc ambrosia beetle attack, Freliminary
observations on the life histery and habits of the varieus
specieas of ambrosia beetles were made in 1931 and 1932 at the
Vancouver Sub-lLaboratory while in the spring of 1933 a field
station was established st Steelhead for the purpoess of
condueting more detailed biolegical s tudies,

As undertaken this year this investigation has con-

sieted of three main phases:-= :

The field *ﬁtk of the investigation was conducted
at the Steelhead Field Station. The results of the latter tw
 phases are dealt with im Mr, Graham's report on the Steelhead
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Field 8tatlen, page ~¥ , while the results ef the leg Frefere

ence Studies are presentsd herewith.

Thebaste of this phase of the investigation has been

s series of 24 hemloek trees felled at the site of the Steelhead
¥ield Statien., The frst tree of the series wee felled in July
1932 and the rest et menthly intervals subsequent to fhat date.
The object of these studies wan to determine whether or mt tht
time of eutting had any effect on the susceptibility of the
loge to asttmck by Ambrosia beetles., During the seasen of 1933
all data relative to these studies were recorded Ry ir. ﬁa&h
Leeeh, who waz at that time in charge of the Field Statlen while
during the current yesr lr, Grahsm made and recorded all field
observetions, The dimensions ef the trees are given in Table I
while séummary of the attacks are given in Tables 1I and Iii,.
The break in thedate of :uliim whigh cecurs with tree No. 16
was due to a misunderstanding with thefarty who was to fall the
trees after the closing of the field station for that seasen.
iience there is no tree listed for Cctober 1933, lowever, for
comparative purposes Tree Mo, 16 is considered as the Octeber
tree and likewise the subsequent trees are considered as belong=
ing to the month preceding the dute on which they were felled,

| As shewn by these studies the time of eutting has
but very 1ittle effect on the immunity of the logs te itta&k
by Ambrosis beetles. All loge in the series were eventually
attacked by Gpathotrighus., This species was in flight almost

continually from the middle of April te the ﬁ?ﬂ week in
 September and sltheugh having an apparent preference for the
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Secondary
Attacks

Bpecies First Intensity
Attack
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Intensity

i s

Sept.20

Tryp.
Plat.
Gnath,
Tryp.
Plat.,

Gnath.

Gnath. June/33 &ig&t

Light

Lishﬁ
Heavy

-

Light

&ﬁgn/3§

-

July-Aug./33  Heavy

-

Light

-

Light - -

- hd -

Light . -
Light July/33 Heavy

Tryp.
Plet,
4 Oet, 20 Gnath,

Iryp.
Plat.

5 TYov. 20 Cnath,

Light Auge /B3 Light
Tryg

Ligkt - g

Tr
Plat,

Light
Hedium Apr./34 Light
Heavy July-Aug./34 Light

1933
7 Jdan., 20 Gnath.
Tryp.
Plats

8 Feb, 20 Cnath,
????t
Plat,

¢ Har, 20 Gnath.
Pi&%

Gnath.
Tryp.
Plat.,
Gnath,

Tryps
Plat.

light siay-July/34
Light  Auge/34 Light
Medium - .
Light - i ,
Medium Julyshug /34

Light - e
f&igki} A?*i/&‘ Light

Light - .
Light - Lo
Light July-Aug./34 Light

Light May/34 Light
Heavy - »
Light - "

Med ium - »
Light - *
Ligkt - -

10  Apr.20

11 May 20

12  June 20 Gnath.
Tryps
?1!&*
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?ry
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2{3&

NI
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Heavy

33??34

July/34

-

 Aug./34
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-

-_

June/34
May/34

34

July/34
June=-July/34
May-July/34
A&ﬁﬁgfﬁé
June/34

-

&&3 o/ 3@
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“quly/se
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fresher logs, one log, ¥o. 7, was not attacked until 15 months
from the time it was eut.

dendronwas st no time found at tacking logs

less than 5 menths eold, the epeeles apparently preferring loge
whieh had been ocut for from 5 te 20 monthe. This speeies has
several flight periods during the season with the hesviest
ogourring in April, In 184 & second flight wes recorded in
the middle of Vay while flights scourred im July of both 1933
‘and 1934, However, ne attask was recorded during the flight in
July ef 1934, |

in contrast to the above two speeiee, Flaty ha
only ene flight peried during the year, In 1933 the flight
extended from about the middle of August to the first week in

Septembervwhile this year it was about one month sarlier, The
time of cutting scemed to have little effeect om the suseeptibility
of the legs, to attack by this species, as attaocks varied
from within one menth up to 25 months from the time of cutting.
From the foregoing discussion and from Tables I
and 1II it ie evident that & perled of at least 7 meonths,
pamely frem Jepltember to Hareh inelusive, exists at Steelhead
when ambresis beetles are not im flight. Logging could be
safely &#rﬁsé on during this peried without any danger of
ambrosia beetle attack ,aa-wiéiag that the zeﬂ;gé are removed from
the woods by net later than the first week in April, However,
during the mmma‘u the year all loge should be removed .f?m
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the woods lamediately after felling fn order to minimisze the
danger of injury from ambrosis insects, This practice has the
sdded advantage of keeping the umbrosia inseet pepulatien down
to » minimun in the loeality. In this regard Mr. Grahem

in the latter part of August found on one area where the logs
were removed to the mill almest fmmediately aftsr falling,
that sabrosia insects were relatively sesree, whereas on a
second ares logs whieh had ﬁéw eut tetween April end June dut

in en effort to determine the Tactors Poverning

attagk by ambrosia insecte speeial sttontion wus pald this )

year te the moisture content and acidity of the legs.

vor making the moisture gentent (3C) éﬂﬁswiaﬁiml
the fellowing precedure was adopted:--Sample pleces of sapwoed
of approximstely €% x 4" and to a depth of about 2% were cut
from the upper half of the loge snd immedietely wrapped in wax
paper und placed im a large thormos can for transporting to the
Vausouver Laboratery. There on the fellowing merning the
samples were trimmed to an aversge depth of ene inch, The
width and lemgth of the Wxa were of minor ilwpertance se
long as the sample did not exeeed 100 grame which was the cape
aeity of the 'ﬁmﬂﬁﬁ The moisture content of each trimmed
sample woag then Mwmz;m by welghing before and after Srying
in a small sleetrie /Twmg the results belng expressed in pere
cantage of dry weight. The first samples were taken on iay
2lat with the initial object of determinimg the present ¥.0.
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of all the lege. Later the werk was more or less confined te
the more regently felled loge. Mr, J.H. Jenkins, chief of the
Division of Timber Products of the Dominion Forest Froduets
Laboratory at Vancouver, was very much interested in this H.C.
determinations, particularly as it furnished interesting data |
on the change in the Mel, of Iagg left in the woods., The
actual detersinstions were made by Mr, PN Guernsey of the
Bame éiﬁawﬁ; The resulte obtained with the various samples
n in Table IV,

taken d uring the scason are show
Although no definite relstionship between the ,
moisture content of the loge and ambrosia beetle attauck i€ in-
, ; mo:sturc confent’ -
digated by these data, a minimum temperaty ; agzwmﬁiy
909 velow which the beetles will net attack undoubtedly exists,

In attempting to devise the mostmtisfactery

technique for determining the seidity of the logs various
methods of taking the samples were tried, In the firat place
. wood samples such as for the ¥,C. determinations were breught
to the Vaneouver Laboratory where the bark was mwé and & '
definite amount of fine shavings mgs& frem the fagce of i:iu
sapwood, These shavings were lmmediately placed in a tost
tube with just the amount of distilled water which weuld be
read ily absorbed by the shavings. After stending for a few
minutes the iH value of the moisture which ecould be squeezed ‘
from the shavings was then determined electrically by means

of & Quinhydrone PH Indlcator, However, the resulte ebteined
were far from satisfmetery so that for samples taken on June

15th and 20th the methed was sltered teo taking the shavings
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directly from the logs in the field and immediately yl@i&&
them in sepsrate viale along with equal quantities of distilled
water. The viale were then corked amd taken to Vancouver where
on the follewing morning the PH value of the sclutions were det-
ermined elestricelly., Whereas with these smmples a definite

volume of shavings was takem in esch case, with samples taken
on July S5th the shavings were takem by weight. The results ob-
tained from the various series of samples are given in Table V.
Yo definite relationship between the acidity of the sapwood and
the time or intemsity of embresia attack is indicated by these
dats but to prove whether this is actually the %ﬁr%’hc
result of faulty teehnique will reguire further inwsﬂgfatiﬁm
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K. Graham,
Insect Pest Investigator.

The Steelhead FPield Station was re-opened this year
en April 18th with the writer in {mmediate charge, and was con-
tinued until September l4th, when it was closed for the season.
Cheese-cloth cages providing the space of fifteen compartments
were made with the aid of Mr, ¥.G, lathers, in @ama af the
Vancouver sub-laboratery, These cages were %o aﬁsist in life~
pigtory amd brood studies anéd for miscellaneous rearing gm;@wi*
ments,

The main projeet at this statien was an investi~
gation of the ambrosia beetles attacking western hemlock. The
chief phases of this preblem consisted of detailed studies of
the broods, life-history and behaviour of the various species
of smbrosia beetles concerned and & continuatien of the log
preference studies from last year, In cenjunction with these
ptudies, detalled meteorological data were recorded throughout
the season {see acecmpanying gmp&a} snd several miscellaneous
rearing experiments were attempted. This report awara all
phases of the work at Steelhead during the past season,e xcept
the log preference studies. |

Life~history studies were made on the three most
injurious ambrosia beetles, Gnathotrichus
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borinus spp., was 80 scarce that nothing comcerning it was found,

Brood studies of the first three apecies yiuumﬁ little inform-
ation, the broods of Unathotrich

latypus extending over
too long a period for one seasen's sbeervation.

- showed an miilinsaué te sttack,

A general technicue was devised for the study of
the habits of the different species, with seme modifications fer
each.

For examinations of the early stages of gallery pro-
jection use of an axe proved satisfactery, but as the %‘y&sﬁv
creased and eggs and larvee sppeared, another M!@ became nee~
essary. This coneisted in making & eress-seetion of the leg with
& saw near the entrance to the gallery, preferably abeut 1 em,
distant, s inee both Ilat, _Gnathotrichus fﬂgﬁwt};y deviate
semewhat from the plane at right angle% to the wood fibres, The
| “turnel was then traced down from the entrange by following aleng
the clearly definite line of stain, which extends a short distance

into the woed, This was done by means of a _.tiam&mgmewﬁm,
gouge chisel whieh of recessity was exceedingly sharp to prevent

the erushing ef the wood into the tunnel and damage to the inssots.
(Ya;ry dry wod will crush semewhat in any ¢ase). The gsllery was
not actually exyéwi by the chisel, but this was left te wﬁs}m
with streng tweezers, |
In order to observe some of the characteristies of

the ambrosia fungus growth in the ease of Flatypus &
ichus, galleries in a :mah log in which no yr«ﬁ ous grﬁﬂ&
of fmw hma been present were marked and at éiﬁrammt known
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ages were opened, Fieces of woud with the gallery or different :
parte of it were isolated in separate clsan glase vials and
corked, The development eof conidias was cbaserved, it being
sepumed that in the wood where no wméii appeared the fungus
was not present in any Fork at the time the wood was fsolated,
and vice versas The resulis proved more successful than had
been hoped, |

The use of stains proved too difficwlt under the
conditions in wnlich they were attempted. |

Preliminary observations on this spegjes ﬁ'n nade
at Steelhead in the summer of 1633 by Hr, Hugh Leech., This .
work ineluded general observetiens and the marking of wmw
g&li&iég in waye that they might be loeated and Mentified
jater, The study was continued during the season of 1934 by

the present writer and these merked gallries proved of great
sssistance in loesting the partieular species, The techuique
employed ’s;ai veen indiested above. |
The study wae based on observations in over 50

galleries opened at intervals between April 25rd and Septs
27th. Pesides these marked omes several galleries in a dead
standing tree ﬂm found. This tree was cut down August 15¢h
and tunnels opened, o :

| In the Steelhend area the beetles were observed
to attack only logs of Westerm Hemlock and Amabilis Fiw,
Logs of diameters larger than 11 inches were chosen, and
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those which had been lying from three (posaibly even only

two) weeks to twe years., Un no occasion were stumps found

infested,

Flight ‘and attack continued f£rem July 22nd to the
last week in Auguet, a ‘month earlier than in 1933, About
eights
| ‘gduares of cheesecloth, those between themand August 13th
with pieces of red fsﬁim&é matal, and those aggﬁaﬁ%a;v until
August 24th with pieces of grain saek. The &&in ytﬂ of

galleries were marked, those om July 22nd with small

flight oecurred in the late afternooen and a%n&ag after the
heat of the day, at a time wher the light was greatly dimin-
ished in intensity amd energy value., It is not certain ‘ﬁ%&é&
of the factors has the greatest efiect - that of wood temper-
ature, air teuperature of light value, The @ttack began at
the time of year when fireweed seeds wére beginning to be

earried about by alr currents.

allerics.

The tunnel is begun by the male and contimued by
the female, who enters after the first twe or three centi-
metres of gallery are dry. The female then does the excave
' ating and the male remains near the tunnel entrance, head
inward, and cjeets the oharacteristie sy:intam' boring dust.
The male remsing on guard and the spike-like termination
of the elytra probably «{fords substantial passive mﬁaaﬂw
against intruders, When disturbed, the male produces a
squeaking noise, No proof as to the origin of the sound can
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ve given at present, but during the preduction of noise the
terminal abdominal segments are in metion and the neise atops
as soon af the movement of these segments cemses, No stride
ulating ergane could be found in this region of the bady,

The rate of borimg varies, but is faster during
the early stages, semetimes as much = & em, & week. During
excavation the tip of the gallery vemsins plane, but it ie
made cencave when complete, The tunnels are nearly always
gimple, unbranched, extending in long curves in = plane at
right englea te the wood-fibres, though gometinmes a great
devistion from this plene oceurs in standing treeg, te a
distance of as much = 38 om, %hz#agh gsapwood and heartweod
izzﬁiae?;mnat}eh (Plate 11, Fig. 1). OGravity is §£ 06 ¢ one
gideration to the beetles at work and does not affect their
course, Occasicnally enether branch was projected, and in
one case two branches, slse in the sams plane (Plate Ii,

Pig. 2). On no oceasion was t here more than ene male and

- one female present. One Platypus entered the heartwod of

s thingross-section of hemloek log. Stebbing {4) mentions

%ﬁ

gurtus Chep., entering logs at the eut end s easily

as through the bark, being singular in tkég mmz; M “ﬁm*wr,_
£o wilsoni wae not ebserved to make this a regular ’ﬁaﬁi%g %tii :
ig of intersst to note its ability to enter & log &t & cut enl, e

Ambrosia~fungus growth émzamé first near the
entrance in the tunnel and gredually appeared inmward, It was
not founi present in my form until galleries were ten centi-
metres or more deep, and then only near the aamawq
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It encroached inward gradually, the conidial stage appearing
first, with its translucent spheres supported each by e tiny
bla gk stalk, The second stage, in which the fungus coats the |
wells of the tumnel with a yellowish layer (staining black in
the sapwood), d¢id not develop by the end of September, but
sinee it is present in spring it must develop dwring winter,
It is on this seeond stage of fungus that the

adults and laorvae of D, wilseni appear te feed, and abandoned

galleries become almost ah&h& withk the layer, Opinions, how~

ever, vary., GSo do speeies,
ghamberlin(l) speaks of them feed ing on *t@:
tender ﬁhaats of the ambrosia fungus.® This is questionable,

He mlso spesks of the beetles tending thelr funzus garden with

interesting example of a symbiotie relationghip between a

fungus and an ingeet.,” Husslin (3) speaking ef Flatypus
eylindrus of Zurepe says that the adult beetles feed on Wooc

ﬂ’bﬂs; the larvae only on the ssp on the W 8y not on wWooed
r fungugs (*Die Altkafer nahren zi&& von ﬁﬁlsfmam; é&a@

Larver nur ven d em Saftbrei an den Yanden, nieht yen Helz oder

?m egge are smooth, opalescent, oval in w%’im;
qw mm., %ng aﬂm wm. wide (Plate 1I1I, Figs. 1) and laid
loosely st the extreme tip of the tunnmel and not in groups aleng
it, 1In galleries commsenced in late August 1883 egge were be~
ginning te be lald April 23, 1934, and sppeared in inoreasing
numbers until the middle of July. On July 17th a gallery,
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with two branches off the mein tumnel econtained 17 larvae and

25 eggs +» & total of 42 egzum, having besnlsid by one female,

This, however, appesrs to be guite exeeptional for this species,

an sverage of 20 sgge laid being sbout the limit in a sessen in

Britieh Celumbism. '

— | ‘ ‘ — - SET——— ‘QR‘*" S O
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Average numbey of eggs lald as indiented by galleries oponed after
July 17 = 20.

Chamberiin {1) states that the femsls of this apecies
produces s hundred or more eggs, Ne does not, however, state his
sutherity for saying se, nor where observations were made.
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From the time of their first appearence en June 13th
until the end of Septexbar larvae were preserved by Shelford's
method of plecing them in 80F aleohel and heeting at the :}.u%ml*
boiling peint for twenty minutes. Head espsule measuremenis were
made later and it seems guite impossible to determine the number
of imstars by this methods Judging frem the mﬂgumma made,
the hewd capoule grows to such an extent at each ﬁz&@it that the
distinctness of each group is lost. Heasurements ~ppear as follows

The wery youngest of the larvae are white, footléae,
with heads wider than the bedy, whish ia ah@ﬂ, broad amd

almost pillow~shaped in prefile, Aleng their side~margine
sre large promivent papillae and from the bame of emch & long
sets, (Plete 171, Wig,2), They are extremely netive and
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travel with e qual facility forward or backward with a rhythmical
wave motion and are able to climb with esse a urﬁasi wall of
smooth g:&#gm Prequently egge adhere to them and become transe
ported aleng the tunnel until dislodged by mome obstruection, se
that oocasicnally & secendery group of eggs is formed in this
_m;fmer.g |

Un June 15th a seecond stage of larvae appeared, T

were more nearly ¢ylindrieal but slightly bumped, more elengate
and slightly iess actives At each suceessive instar they con-
tinued te lenzthen relatively as well as actually ard lost much,
but net all, of their meobility (Plate 1I, Fig. 3)e OSome had
reached their last instar by July 16th, but even é: stzﬁt; 2%7th
none had pupated, During the summer soft dark pellets of \msai
were being ejected from the tunnel by the mt Pupation does
notéecur until the next spring and summer, ééiza# the larvae out
pupal chambers along the alm of the wood fibres to a length
of from 6 to @% mmes crawl in backwarde aﬁé am themselves in,
where they pupste and later transfomm to adults, (Plate ILI,
Figs 4), f@ééii deslt with in an earlier w&@mﬁ.

Siggxﬁk%ériig {1) states that the larvae reach maturity
in five or six weeks. Ue does not say where, The present study
indiestes sbout ene year for larval development. |

Fupae are elongate, white, and are sealed in their
pupal chambers, faeing the tunnel, The time of their first ;
appearance is not yet éntamimg but 4t is undoudbtedly in Mw
early summer in umw Mamﬁ Jears
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Stevbing (4) does net mention pupal chambers for the
Indian species., Nusslin (3) deseribes them for L
Chamberlin (1) elaimed that Py produced ya@a3~:‘“'§ex;

and it 48 found te be 80.

s@ttaak oceurs between late July er August and
@ﬁfytm&m veginning just m the firewsed secds are ripening.
galleries ors complated by the end of Geptember but egg-laying
does net somuence until the following agwiﬁ}g; and summer, an avers
sge of twenty egse being 1aiéd by each fm?:t; Larvae hateh frem |
. the Qggs throughout the secend season, some becosing almost
mature by falls Fups tion doee not ocecur until the third season,
when ;ﬁa@&}; chambers are out, Some pupas become adulte and ‘make
an attaeck, Frobably seme of the larvae result ing from egzs late
in the second season do mot reach mturity until the fourth
senson, And this is not improbdable, singe if they did net de
this there would soon &rise in the gpecies tw separate races
whieh by circumstances eeuld never mix, The biclegieal eigni~
ficanee of the everlapping is that different season's breods
are brought iogether. |

M%@i&f wae determined in regard to the duration of
1ife of the individusl, The precent study is far from being
complete but a periedie observation for another ssasen ﬁwm do

much towards itz cempletion,

(1) ﬁ?wwt mtml&gy - WoJ, Ohamberiin (undated) Fart i; peBBe
s} irineiples of Forest %tMl% - Bghs Graham, 1998,
Ferstinsektenkunde - Hussll !s% 9=7

indisn Feorest Inseets = stebbing, i




T S S S T

Cbservations made by Mr. Hugh Leech im 1B 3 showed
the beetles of this species project at least two sets of galleries

JPUeNU IO Oi AT RN

in thelr life-time, The first attack spread over a month frow
mid-April to the middle of Hay. A second attack seeumﬁl
between the middle of June m the beginning of July.

Studies were resumed by the present writer in 1934,
In this season three flights eecurred; the fivst in early April,
the second in the middle of May end the third in mid-July. The
first flight produced the heaviest attack, the seegond much lighter
with preference much more restricted, while after the third flight
ne atteck was found, k 7 ‘
Cage experimente were xgait# éﬁ&waessfzzl for reacons
, aaéaiemimé, An attempt at broed studies was made by caging
sectione from uninfested legs in the Log Preference Experiment.
The beetles emerged but were reluctant te enter sticks from
 Logs No. 2, 5, 15 and 23 (Leg Preference Study) and preferred
%o re-snter their original log, indicating a secend brood, The
breods bhecame hopelessly confused.

Ubservations were begun on April 16th at which time
the beetles were working actively. |

The galleries are begun by the femasle whe is disting~
uighable from the mia by &h§ convexity ¢f the head, With the
wale the fromt of the head is concave.

izgs are white, transluecent, and perfectly éiiiﬁ&#ah
1 mm, long by .72 mm, wide {(this ig lerger than EW egus}q
They are packed each in a niche cut inte the slides of the
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tunnel, The first ones were found m April 28th, |

Zgge under observation showed an incubation periocd of
 ten days, this during raiany weather when maximum temperatures
ranged i‘w& 49° to 59°F, The first signs of ineubatien
appearad when the eggs began to collapae,

lLarvee are !hiﬁe and footless, and lie curled up in
their eradles when at rest facing the pore in the plug whieh
separates it (rom the gel lery. As they grow they tura in their
¢radle and enlarge the ecavity, ksat they were ;zgt obeerved to
discard any wood particles, There seems = peseibility that they
may obtain some of their nourishment direetly from the m}w
which they excavate, One larva which was expczed 333* §Rf§§ﬁ*
iently for observations seeuwed quite undisturbed by the §£*~V
posure since it continued tc est smething at the entrance to 1%
eradle, Ixcmination with a hand=lens showed this substance te
be fraes, There wes also & quantity af frass in the cradle
itself, Iin the process of fea&iﬁg, %ht larva extended its
head slightly forward and with ite fork-like array eof palpi,
together with its mandibles, picked up a small amount of' the
fraass, The head was retracted and the food consumed, The palpl

vibrated in unison ﬁth a juterzl sympathotic motion not
spposing, while the mandibles, alse moving laterally, mmt&é
regularly at a conmsiderably slower speed, coming together once
in about every secend, The larvae turped to the frass in its
éradle and sswas%@%y to that whikh was issulng from its ewn
body, "

nte

Larvae wéﬂ preserved and hesd capsule meapurene
wade in the lsberatory indieate but two instars,
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Heassurements are as follows in the tableye-
wgath of Head Capsule Gontinusd  Continued
{mili&aatr%a}
+ 40 | 72 76
44 72 76

Ta4 K7 276

+ 44 + 72 #?G

+48 +72 +76

48 «TE « 76

cé@ t?ﬁ ‘ %?&

48 « 78 «76

72 v ) 76 9?3

s 72 : «76 786

72 J6 « 76

.72 76 80

«72 «76 +80

<72 +76

+72 .

In the legs in the field only a very small percentage
of the progeny matured, The beetles attascked only the wettiest

logs and yet in those very logs they appesred to find moisture
conditions overpowering, and prejected galleries se close to
the surface of the log that they were visible from the exterior J
of tba wood (FPlate IV, Fig., I.) . ‘ : 4
Field observotions showed that pupae appeared u%t&in
twenty-cne days after larvae were present. This was in warm
weather when the maximum temperature ranged from 51° to BOOF,
Pupse appearing Hay 16th became teneral adults by lay 28th «
& pupal period of ten days.
ihe last stray Trpﬁaﬁﬁgé:g; was found in flight on
August 30thn,

A aiarasaayia examination of the blood o the adult
beetle showed the presence of long roundworms, tapered at beth

ends, but with a somewhat longer tapering anteriorly.




Studies on this species were conducted in 1933 by
Sp, Bugh leech and a econtinuation of his studies wae undertaken
this year (1934) the first ahﬁervatians being made on April 16th,

The beetles were observed to u&taek logs and stumpse of
Western Hemlock, Amabilie Fir and Douglas Fir, choice in the
order naméd, They appear to prefer mainly fresh wood apd logs
s new as nine days after being felled, They would net attack
peeled sections, On one occasion they a ttacked axstand ing
growing tree.
iAttagk.

Flight and attack teck place continucusly between
the middle of April and the first week in September, but more

intensely in the miidle of May and mid-June. Although some
beetles were in flight in the daytime most appeared in the
evening before dusk., They even took &dmg&ags of momentary

cessations in raine and were to be seen flying between showers,

The tunnel is begun by the male and the female
enters later, On June 23rd a male beetle:wad found penetrating
inte the bark of a tree with the tip of its body Just visible.

A female travelling over the bark diseovered him and very im~-
patiently tried to dislodge him by the disturbing method of
tapping him with her front tarsi, 3efors she succeeded in
taking over the work of digging the gallery she becane
frightened and started to esoape.
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The first three or four centimetres o gallery are
directed nearly straight towarde the centre of the log, then a
branch from 1 teo 2 decimetres long is gtﬁjaatad; followkng the
growth rings in the i&wing wood which is soft. After eggs are
laid and the branch tunnel is completed the origimal tumnel is
projected deepsr and another branch, usually in the opposite
direction to the first one, is made, A third and sometimes a
fourth branch are preduged, but they never ggﬁ@tﬁi&ﬂé into
the heartwoed (Plate IV, fig, 2). Rate of boring varied from
1 te 3,2 em, per wt&k; |

Ambrosia fungus was present at éiffayaﬁz stages of
gallery preojeetion, in one case when the tunnel w&t only 1.7 oem,
deep but in another instance not even when it was 5 em, deep.
The first stage is mot apparent until the gallery is at least
a month eid, when there arise, sach on & tiny black stalk,
gliatsa&ag. translucent, spherical bodies or conidia whiah

jater fall and give way te & thiek yellowigh lay és this

becomes older it is blackemed by a stain whieh penetrated azaag‘ ?
the wood vessels for a distance of half a centimetre.
Hgge are laid in niches cut in the walls of the branch
tunnels and semetimes in the centrsl one, and packed in with &
fine particles of bering dust. The pumber of larval eradles and
pupal chambers combined was seldom less than forty and in one
instance fifty-eight pupal chambers were found in one set of
tunnels, indicating that at least that number of egge had
been iniﬁg
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Incubation peried was undetermined.
Larvae. |

Larvae are white, foetless and lie curled in thelr

eradles, They are distinguishable from the larvae of Irypodendren

by the presence of very evident hairs on the medial portion of the
head., As they grow they emlarge their cradle, and before pupation
they lengthen it considerably, straighten out their bodies znd
14e facing the tunnel, sealed in by a p‘ius at the entrance to the |
rupal chamber,

Head capsule measurements of a rather inadequate

series of larvae indieates two instars, =

Head Coapsule ¥idth in Hillimetres, Continued.

ﬁ‘i igg
+44 +8E
1’44 Ggg

L

.48 «68

The average width of head in eaech instar wﬁig +47 and .69
millimetres respectively. = ‘

Eupae. |

The first pupa was found om April 19th, The young
adults remain in their pupal chambers until their bvodies begin
to show pigmentation., After that they erawl into the tunnel
where they feed for a time on the ambrosia fungus, The grayish
peliets of frass are pushed out from the mouth of the tunnel.
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The firet temeral adult was foumd Hay gnds On lay 9th some
young adulte were in the main gellery, others were still is thelir
chambers, head inward and apparently eating woed. 3ti1l others
were so pale and immature that they had mot removed the plug
which sealed them in, The old adults were present in the galler=
jes when observed on April 19th, showing that they hivernate in
the logs.
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A azxiqm cage of insect éams to the lead sheathing
of a telephone cable was reported this year by the Eritish
Columbia Telephene Cempany te the Deminien Forest Produects Lab~
oratory, mﬁ in turn ﬂa‘i“ﬁfﬁmﬂi te this o fice, Samples of the
sheathing showed several holes about the size that would ‘be made
by gunshot (Figure 1), These holes had permitted the entrance
of moisture which had disrupted the telephene service.

on investigation the eable was found te-be a "lateral®
fastensd to tﬁs slie of a telephone pole located in t&:&jaity of
Vaneouver, As the punctures in the sh&ttaigs had occurred on the
side next to the pole they were undoubtedly the work of insectsa.
The pele, western red cedar and in service for at least fifteen
¥t riddled from the mse to the top with varicus
size heles, many of which were similar in si“ to thoge in ﬁm
sheathing (Figure 2), On cutting inte the pole twe live mm&tt
of an Anebiid and two live larvae of apparently the tm species
were reco¥ered, Inaddition desd Hymemoptera were taken from a
number of the larger size holes,

The Apobiid which undoubtedly wes responsible for
the damage to the eable was identified by Mr, Ralph Hopping

years, wag @

lug Lee. The explanation for the demage

being that aﬂwits of this species on attempting teo emerge
from the pole had encofntered the lead cable and in its eager-
ness to m;-ga had bored on into the cadle. However, the

beetles did not penetrate through the opposite side of the
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cable, and it is not known whether they ve-entered the pole
and sought new exits or whether they died withim the cable,
Unfortunetely the sheathing had been removed and flattened
before the possibility that insects might be responsible for
the damage was considered, and no search had been made for
the remains of specimens.

A gomparatively simple method of aveiding such
damage would be to offset the cable from the pole a sufficient
distance teo allow the borers to nmaggé without aa@@ant¢§i§§
the cable, |

The Telephone Company was very much interested in
the problem and very generously replaced the infested peole and
delivered it to us at the University. The pole was 24 feet
from the ground level teo th: top and with dismeters of 11 ins,
at the top and 16 ins, ot the ground. On delivery the pole
was sawed inte 4 sectione of 5 feet each and a fifth section,
the topy 4 feet lengs A cloth cage was construeted into whiech
the three centre seetions were placed on end (¥ig, 3}, while |
the butt and top sections were exsmined by splitting. This
work was completed by the middle of April, the cage having
been ﬁﬁast&aﬁtaé on April 5th.

| ¥From the uncaged sections of the pole one additional
adult of C, guadruly

g g and four larvae of poseidbly the same
gpecies were recovered. &&tkang& several miscellaneous cocoons

were takengfrom some of the tunnels, nothing emerged from them,
In addition several earwigs and an adult of the Coccinellid,
Adalia bipy

netata L., were found hibdernating within checks on
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these sections, Furthermere the butt section was found fairly
heavily infested with termites and sowbugs. it wae interecting
‘to find that practically all the tunrels in the pole were con~
fined to the ocuter 3 inches,

The emergence from the caged am’&wm included the

followings = '

5 - Adalis bipunctata L. {Coleop.)
1 - Diseri s sjes Fabr, (lepid.)
i -

These specimens undoubtedly had been hibernating in
the pole., In addition two adults of an unidentified species of

rerimegatoma (Coleop) and a series of 22 liymenoptera were
recovered, The latter ems&ai&é of at least five different
species, twe of which were wood~boring bees.

This experiment is to be continued next year.

This year efforts were made to rear two separate

colonies of the Douglas fir Webwerm in outeide cages at the
laboratory,
The first aalaay was taken on March 17th on a hemleck
on the University amamg Thie coleny

consisted of 1? xywimﬁa averaging stout 18 mm. in lemgth.
The eaterpillars were placed on a eageé young hemleck bdbut

development was so retarded that em May 15th the host was changed
te Douglas Fir, By June 12th three of the specimens had died

and on that date four of the remaining epecimens were removed
and preserved, The first cocoon was found on June 23rd in

some farmt ficor debris which had been placed in a corner :af
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the cages The first wmeth was recovered on July 25th. in all,

8 moths, 4 females and 4 males, emerged and in no case was the
pupal peried of less than one month duratien.

The secend solony was recelived on Harch 22nd through
the Frovincial Forest Service and were immadiately placed en a
caged young Douglas fir, the eriginul host., At the time of
enging the celeony eonsisted of 19 specimens all of which were
conaiderably larger than these of the first colemy, the largest
being 25 mm, long. Uuring the course of the rearing five
specimens were removed from the eage. Althoughthe first cocoon
was found as early as Yay 15th the first moth did net emerge
urtil July 7th, a pupal period of close to 7 weel® duration.
U1y 4 mmwtnx moths, all females, were recovered from this cage.
ig sddition, however, one Hymencptera parasite was taken %
Jyne 5th. |

An attempt was wade to study the oviposition habits
of this species by libersting freshly emerged moths in a mn
cage containing a potted young Douglas fir, However, none of
the moths deposited any egzs ner were any of the meths ~§§MW
in copulation, The abdomen of one newly emerged female moth
was dissected and found te contain 400 egge.

The 1ife history of %
follows: -~ Zggs laid in mid-summer and hateh in the fall with

species may be mwwﬁ az

the winter being passed as young larvae. Foeding is resumed

with the first warm weather of spring and the larvae are greg-

srious until adbout two~thirds grewn, Up until this time the

ga&:@mﬁlwa ¢pin a considerable amount of u’;kima During

their mtﬁ_ark gtage the larvae feed eingly and when mtwﬁ pupate
i e
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in the debris on the forest floor, 7The pupal period is o

appreximately one month duration with the flight period occcurring
in Julys |

Centrel

On July 27th a "Sundowner” stocl infested with Lygtus
was received by the Ferest Froducts Laborastory for identifieation
and contrel and in turn wes referred to this leberatory. The stool
which had been carved frem a single bloeck of & native African wood
had been received in Vancouver from Africa about 6 menths previon
in co-operation with the Froduets lLaboratory, the stool was
exposed te a temperature of 140°, with the humidéty at 100 per -
cent, for 3 hours, However, as this exposure did not suceceed
in killing all the inseets the same treatment was repeated,
Follewing the second exposure no evidence of any live insects
were to be found por did any cheeking develop inthe wood in
spite of the quite unusual structure of the stool.

On May Bth the writer's attention was directed by
Ere Aoglis Plekford, Superintenient of the ‘rovimcial Ferestry
Station near New Vestminster, E.C., te about fifteen young

ditka sprue: whieh were in & nursery ple: at the statien. The
y§§§¢¥ ene~third to upper three=quarters of these trees had
suddenly wilted and died at about the time the buds were
veginning te open in April of this year. One of the affected
'A»t#m#a;uhia& was transferred to a flower-pot for convenience in
f photographing, 18 shown in Figure 4. Below the killed portion
the t rees were gtill healthy and an examination did net reveal
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‘any insect work or patholegical factor which might have been
respor: ible for the damage (Figures 5 and 6).

o However, in disoussing the probable cause of the
dying-back of the tope it became apparent that the affected
trees were confined to a portion of the plot which had received
an sppliestion ef full #tmagt%: kerosene~emulsion solution on
July 20th of last year., At that time an inexperienced man who
had been assigned the task of mixing the stock solutien had
commenced to apply the mixture withét;t dilution and &t& was not
until two rows of the plot had been so sprayed that the mistake
wes realized. Although a number of tips were killed, the trees
soon regained a healthy appearance and at the end of the season
it was i;i&wgﬁt that they had recovered cempletely. However, the
sudden dying-back of the tops of some of the trees this spring
‘was undoubtedly a delayed after-effect from the overdose of
kerosene~emulsion, The only other tree to be killed back in a
similar manner was a young spruce, located neer the work-shop,
which had also received the same strong spray last year, Ko
injury was evident emong the trees on the rewainder of the plot
which had received the normal 1«10 dilutiem,

The faet that the tops of omly 15 of the 200 trees
which had received the overdose died this year mey be accounted
for by variations in the quantity of spray applied to each tree
and by the pessible lack of uniformity in the emulsion due to
inaﬁmiaisnt mixing. The killing gf’t the tops was due in all
probability to the kerosene gﬁmtﬁii&g through the mk te |
the cambium, but the gmutmt ion being so gradual that its
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~effeect was not evident until the commencement of growth this
years

| An ndrus pyri Peck.
ﬁn’d April 26th a pertion ef the trunk of a young y&sﬁz&"
‘tree which had been recently infested with Anisandrus pyri Peeck.
was caged., The original female mdults were thenm present. No

definite re-emergence of these adults seeurred during the balance
of the season although 7 specimens were taken in the cage on

lay 9th snd odd specimens were to be found in the cage through=
‘out thé summer,

Un examining & small portion of the sample on July
14th the new brood was found present as almost mafure adults,
Yo emergence of these adults oecurred this year, and on Nov, ‘?ﬁ -
representative series of both mature male and female new brood
adults were taken freom a portion of the sample.

In additien to the An: the sample was found

tc contain @ species of iyleborus, of whieh over thirty adults

were recovered in the cage during August and September.
Close to 100 adults of Pissedes sitchensis
\ bred from a number of young Sitka spruce tops takenm at the

ﬁ#ﬁk*ﬁ"ﬁ%

Provineial Green Timbers Forestry Station near New Wsmi#ww;
The infested trees were first examined on July 26th, at whigh
time larvae, pupae and teneral adulte were present, The larvae
of this species first mine the ceambium layer of the main leader
and then mine into the pith of the stem whers pupation t‘gkea
place (¥Figeses 7 & 8), The emergence of the adults z‘rm»{h& caged
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material commenced on August lst and continued until August 25¢h,
Only one parasite adult was recovered from this material.

(LG8 t‘ :

A larva of this snout beetle was found on Hay 12 th
about the root of a young English yew 1in & loeal nurgery. The
specimen which was placed in a rearing bloek transferred to the
adult stage on May 18th, |

rierucells garbo lee,

Un July 11lth & series of eighty larvae of the leaf
B U garbo Lee, were taken on willow in South
Vancouver, Seventy -f the specimens were %i%wﬁi én a caged

young willow while tem were placed in a breeding-jar with willow
foliage. This species pupates on the soil. The first pupa was
observed in the breeding-jar on July 23rd and by July 30th this
specimen had transformed to the adult stage. Succeed ing

adults emerged om August 1, 3 and 4th,

The first adults from the caged material were re-
covered on August 3rd with maximum emergence awawiagé& AUZe
6th. Very hcavwy mortality oeccurred among the caged larvae, =
total of 5&1:: gixteen adults being mawawé; This species un-
doubtedly hibernates ae adults for after feeding on willow
foliage for several w eeks the adults t;ﬁéﬁg&t shelter in a
quantity of debris in the cage and became WM
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Epruce Budworm ~ Cacc

Several spruce budvorm Iarvae were reared during the
year, One medium size specimen was taken on Hay 11th en an -
Engelmann spruce in the University Botamiesl Garden and reared
in & shell visl. Pupation occurred on May 18th and the moth, &
male, emerged on May 29th, Also on Hay 1lth a smaller specimen
wae tsken on 2 western hemlock in the Botamnical CGarden and

placed in a shell vial with hemlock foliage. ﬁea%var; develop=
ment was sc retarded that on May 28th Douglas fir was substituted
for the hemlock., Pupation eccurred previous to June 5th and the
moth, alsc a male, emerged on June 12th. -

On May 14th two additional spruce budworm were ta?i;gn
on Engelmann spruce in the Botanieel Garden. Ofe specimen pupated
on May 22nd and the moth emerged on Hay 31st, while the second
larva pupated éa liay 23rd and the moth emerged on June let. The
emergence dates of these moths were fully three weeks earlier
than any previous reecord of tiiﬁiﬁiﬁﬁrAtﬁﬁ%ihiB gpecies in the

coast district,

A series of twelve satin moth auiaryilla%a, taken on
ﬁay 14tk on & peplar tree on the University tam@as; garn placed
in a jar in the laboratory for rearing. The first gapu was
formed on May 28th and the first moth emerged on June 5th. dn
all 7 moths, 3 wal&a and 4 females, emerged between Fune 5th
and June 15th with the pupal periods ranging from 8 to 10 daye
in length, In addition 3 small lHymenoptera parasites were re=
covered anvﬁay 25¢h and 28th. These parasites, which have not

yet been determined, spin & nm&li*thite to ereamy cocoon about
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% mm, in length on the leaves or bark of the trees, and were
quite numerous on the infested poplars.

F o idea Spp.

A colony of this sawfly was taken on July 1llth on

willows iﬁtﬁauth Vancouver and transferred te & sme

113 caged
willow, M?:&hat time the larvae were black in colour but by
August they were full-grown and speckled, Several of the larvae
were found on August Tth to be entering the soil for pupation.
The emergenceéf the adults commenced about August 23rd and by
Septs 5th the larvae of the succeeding generation bhad hatched,

Inaddition to the above specimens several az yet
unidentified species of inseots were also rearaé/‘*ﬁ*m%?iw;
hosts during the course of the year,




Figure 1.

%@wing holes inlead
sable nade by Goelostethus gus

gheathing of telephone

drulus begs X 67

Photo by WeGslis
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Figure 2.

Showing insect exit holes in sectlion of
telephone pole, Several of the holes gshown eontain

dead Hymenoptera. X .86







891

Figure 2.

Showing eage containing three 5-foot sect-
jons of telephone pole.
Photo by W.G.M.

Figure 4.

Showing young sitka spruce from nursery plot
with top killed back as & result of an application of
full strength xerosene-emulsion stoek solution.

Photo by WeGelle
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Figureg 5 and 6.

i Showing sprsy injury to young sitks spruce,
Portion above branches with necedles dead, See Figure 4.

Fhotos by W.G.lig
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Figure 7.

Showing leader of young sitka spruce killed by
Pissodes sitchensis Hopkes Tree of same size and age
88 rigure 4, rortion of bark and wood removed for
comparision with spray injury.

Photo by W.Gelis

Figure 8,

v Same as Figare 7. Showing in more detail mined
iaagiu& layer and pupal cells of Iissodes in pith of
aader,

Fhoto 33 Welelle
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(HaA, Richmond)

“ne follewing summarised activities in Aspen Grove for
the season of 1934, This réyart ie neeessarily brief as the time
available only nllews for general statements. A great deal ef |
detailed work is left te do at a futurs date ineluding the
anslysis of d:ta eﬁlaﬁﬁ%aé“ia'zha field, meteorclogicnl records

and the werking ever of larvae of both Jendrec

(y&?%ia@larig with reference to head ¢upsule measurements

/ The studies undertaren d uring the peasen are lis ted
‘velew with their corresponding experiment numbers. |

17494 - lrood studies continued {rem 193,

19837 - Broed studies on overwintered broeds.

17838 - frced study field ebservations.

7486 ~ Clerid life history studies centinued frmw 1933,

3} Uvercrowding study .
Uyererowding atudy

Cvererowding study

Overcrowd ing study

17536 - Caged 19335 infested loge.
17840 ~ Artifieially infested leg. Check on 17541 and 17542,
17541 - Infiuence of Lypephloeus. ‘ |

17542 » Influence of Clorids. ;
UEAT - Studies on the pregreat, develesment and mortallty of
L i wa&ti@%}&é, ?ﬁﬁ%ﬁéfﬁ% g8 3@%&%& and other ahégxw*
: ations,. e
17542 - Hecennaissance work b ¢
- Gepersl, | ‘

(17539



The primary a%:sj'mt ¢f this study was fer the collectien
of adult D, monticelae for use in the overcrowding studies, It
gerved at the same time me & pepulatien study for trees in the
AspenGreve region, |

The leoge procured were housed in a cage measuring ¢ it,
wide, 6 ft, high and 18 ft, lerng. Xiach legwas takenfrom a
different tree so that a goed average was obtained, The

following lists the legs with thelr messurements:--

Tog Hos i L A G LT - gnm%ﬁ ‘~
1 1 @ 18 ft.
2 1:? 104 19
P b : it
4 2 §
B 12;} ] ﬁ‘k
6 A 9 64
7 %g ?i 6
2 8 6
@ A ] 7 10
10 12 7 124
| 11 10 6 12
( 12 = 28 7 12
, 13 12 e 4
14 94 7 124
o 14 10 8
12 10 7
10 g g
i0 8 8
u, : i
9 7 1)
13 9* ‘ﬁ*
16 11 R
12 ki 13

This cage waos cempleted on “ay 30th and due to raine,
the fiﬂt agellection war made on June 4th, Doily cellections '
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were made thereafter until Aug, 24th, At this time the main
emergence was over with emly a few lypephloeus left, The
loges were thorefeore rolled from the eage and analyzed in conne
ection with the Clerid studies (lxp. 17496),.

The materinl accumulated from this caz- hes not vt
been analyzed, and nc information is aveilable =a to the

pepulation of these logs




“gctor A, Richmond,
Vernon .ntemologics] laberatory,

~rood studies for the yesr of 1934 were of +wo series,

dhe liret copsist @ of a continuatien o the 1933 bLroed
study. This was run witﬁMéggggggzgggg monticelae infesting a
leg procured in Kane Valley in 1933, The smammary of this f oy
last vear iz given in the repert for 1933, ?hé 1854 continuatien
is @nmmériz@& in the follewing teabulatien.

Unfertunately, the other logs frem 1930 coculd not be
continued am thie wis one, ms they were removed from the cnges by

A -

vandals during the winter, ihile they had been labelled bolore
leaving in the fall, these gards had been torn efi, avparently

when the le’s were pulled out of the e:ges.,

‘6 summarize the study 1 may mention that tha ﬁé&%&ﬁfﬁ;

first attack of the old adulte cceurred on June 3rd, and by daﬁ&
11lth the leg in which these old adults were attacking was suffe
ielently infested to be iseluted with a fresh leg, Thiz newly
attacked log was labelled OB, !y June 29th, the fresh log rmd
recome heavily infested and wae confined as 207, A fresh leg was
added which was first attucied on July 77th, represzenting the
third attmel fer the gseason, By dug. 29th but five entrances were
vigible ard on Sept, 4th an exeminationwms made of all logs to
cetercine Ue condition of the progeny whieh has alread, been ot

forth ¥n the tabvulation,

.

<ne second series of brood studies was run from m pertien

Ly

ey

P

i
.
]
|
{
|
i
|
i
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of & tree which had becn attacked in the woods in 1933,

bue to the very advanced season, and to the fact that the
writer was delayed in commencing werk this sprinz, the log when
caged on Loy 30th was ound to contain moatly young adults, The
first emorgence therefore was quite lively to be the youmg brood
for 1934, In adding & frest log to this cage L did net attempt
to precure an infestation of the old adults, but left it until
it was well inferted with the young breed, The emergence of thie
yourng brood was thecked by field observations on the tres from
which the original log wnes precured,

By June 25rd the fresh leog was heavlily infe:ted and
isolated under the designation of Csge A, A fresh leg was added
on Jupe 26th and on June 29th the first attack was noted, being
the young adults in their second set of agg galleries, By
July 1lth the leg was sufficiently infested to be isolated and
was called £ o A freeh leg was added on July 12th and the firat
attachk of the young adulte rrejecting their third set of egg
gallaories occurred on July 25th., Uy August 9th but three cntrances
had been noted, end by Auz, ?9th there were but six, On Sept, 4th
an examinotien woe made of 211 the @raéaﬁy'whiah,ig gset forth
in the tabulation,

An interesting ﬁ@#i&ziaﬁ from previous yvears records ig
to be foun in Ixperimen: 1753%7. In this instance young adults
winieh had overwintered vrobably asz punas during 1933-34 energed
to pred ot their first 8~ of tunrels on June Sth and the progeny
of these wevre emerging as young adults on Bept. 4th., This is
our first record of a complete gereratien occurring in a single

gcason. 4+t should be remenbered howevar that this was in caged

1
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conditions and ne records indicate this occurrence in the field.
However, checking trhiz, with the development of broods in the
game ¢ ges . or previous yesrs, should give us @ correlation ef
the rate of development and weather factors.

in additien to the cage results, certain notes were pre-~
cured from the field, Certain 1933 infest:d trees were selected
in the early part ef the seasen in which the pregeny of the
attacking beetles was in various stages. By making pericdical
exeminstions the follewing netes were obtailned,

‘upae present in trece on Kay 21st had transfermed to
young adults by June 12th. All larvae present in the trees ex-
smined on May “lst had traaﬁgﬁgnﬁd to the pupal stage by June
s0th, Ggps present on “ay 21st were irn the form of small larvae
by June 12th and pupae and young adults by Jure 30th. By
July 8tu all trees under obkservation contalned yaang adults,

Observations further diselosed old adults depogiting
egys on June 4th in trees attacved in 19%%, Uther observatiens
on July 16tk showed an adult extending a gallery which it had

com-erced in 1933, This gallery contained pupae near its entrance,

larvae mid-way up and eggs at its extremity, with the adult still

in the course of prejecting the gallery, <e have obgervatl ors
from past years toe, which show the attack of eld sdults ontrees
infested in the year previous.

The first attack of Uendroctonus monticolae on & green

gtanding tree was noted on July 4th, Thi:z ean guite safely be sot
as the first date of attaclk, as very intensive gearches were made
continually over the country without s4nding an attacked tree

prior te tiiesdate. OUn the game date an examipation =t Iroekmere
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- revealed ne newly infented -trees, dut an interesting pelint was
noted, A conzidersble numbor of treecs were meen that were only
Just beginning to turn eclour (July 4th). An exemination showed
‘that these trees had all beon attacked on one side only, some
time during the sessen of 1833, The uninfested sides on the hte
examined were in t%a course of attack by what + took to be adulie
of tre new brocd for 1934, The majority of these were only just
entering «ithouzh a few had prejected galleries three or four
inches in length, and wers depositing eg: s,

This may explein he peint, that while young adults were
sresent in trees as eurly nse June 9th, no attack was found until
July 4tn, even though these young adulte were emerging in the
cages in large numbers griﬁf to June "3rd, and menticolae sdulte
were taken from ! he tent wall on June 28th. While the enges are
raturally semewhat advanced te outdocr conditions, 1t seems ot
there should be sem> attackesrlier than July 4th, In the event
that these ure being re-absorbed inte 1933 infested trees, it

might =mplain & delay in the attachy eof green timbor,




Farent Beetles. | Tunnels | Uste of PTistery of rrogeny. -esignation o
Jate of L lgine Attacke : &rg&igg
Hiverrated o= lst July 12/p3 C(varmintercd es large
0ld sdulis {ros ‘ iagvas GR
1533 ‘nd June 3,34 ocept.4/34, pregeny as
| large to med.-sized
larvee 5 UE p
Srd June 2v/p4 «a&t.é,éé, pregeny as )
med . ~gigec larvae 3 B
4th July 27/34 GSeste 4, progeny as
egzs., Hepressnted ‘
by five entrances. 4 (B
Cage CE let June 289th  cept. 45 vrogeny as
Large lsrvas, guall te med.-alzed
trhe pregeny larvase A
olé &éﬁ;fﬁ @f 2rd July 26t: Frogeny euze %ith
1833 4 many empty piches 2 A
Srd Esne
193 Brecd latles, exveriment 17537 -
Cage A, ist June 9 uegt. §5 ~rozany lsrvse
pup §§ua§ adults with A
eﬁargeﬁge ef young sdults
securring =ithin the cage.
2nd Jun: 2% sart, é, srogeny large
Réima@; supae and yeung
adultsg no emsrgerce
V geourred. 2A
Sra July 25 cepte 4y rOgeny as ued.- )
sized §Wr¥§s 3 A
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ﬁvey&xw@}_g@ studien,
Lxperiment 17543 - 17546,

‘he vvercrowding etudies listed abovs are for 1934. In
addition te these we continued the 193 studies inte thie year,
but the resdts [ am afraid sre of little concern,

ihe 1933 legs, after having abserbed thelr susta of De
_mgngigggagg were tept over to 1934 to sse whet the amergecce of
their pregeny woeuld be according to the degree of infestaiien,
This spring, however, it was found that the tarepapsr roci whieh
had Been gonstrueted for srotection from excessive water and snow
had %éaﬁ romoved during the winter, The logs were water-scaked and
& very black stain which had coversd the ends complefelv chliterated
the nusbers by which the logs could be identified. lLevertihelesas,
the logs ware analyzed and by trelr wmsasurements regorded, b t due
to tﬁ%x‘h@i&g go much allke in size this tco prevented accurate
'ié@atifiﬁ&t'ﬁﬁ. |

The significance of these legs, however, being so doubtfu
the value of correct identificstion sssumes litile lmportance. The
larvae ranged from 4 te 26 (alive) and in only one log did they
exceed ithis, reaching 133. Liive eld adults ranged from 1 te D¢,

Une leg countuined 27 pupae, the others nene, | believe, therefore

that this can be discsrded in wiew o our 1934 results. The only
value of the 1033 studies comes in the feaet that 1 cell:cted all
@e@tlﬁﬁ that energed after Tirst entering the overoPewded logs.
Thie material has not yet heen worked over but will indiente the
ratic of sexes that energe after prejecting thelr firvst st of egp

goelleries in the overcrowded logs.
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The 1Y34 studiesy ;ulded Uy (hs Teillure of 1837, have pre
dueged botter respulte, Thz proecedure this yesy wes to infest legs
ef beoth “estern fellow pine and Lodgepcle »ime with n given denree

uf intensity. sresh locs were included after the beelles were waell
established, se thgﬁ they wmight migrate from the first as necessity
demanded, In this manner it would be possible to &ét rmine 17 an
ertra broed could be ferced by overcrowding. After the seazen
termins ted on aneiyels of all legs woeuld revenl f&cw&§§r ties of
the egy gulleriecs and mortality z lﬁrvaé'&eﬂ&?ﬁing to the ﬁﬁg?@é
of erovwiing.

e repulls asa w@rk@é é&t thig season are siven herawith,
Cage 17543, , b
length of leg 427,
Inside circumfzrence 16" and 14°%,
Insjde zres 10.4 8. £t

Tha eblect waz to crerd this legz te 2 moderate dagraaz,

ultes were sdded from June 12th %o June 24th, by which time

850 miult vonticolae bad been introduced, Un June 26tk the

gurplus were removed lesving s net number of 779 within the loge

A frest leg wes sdoed immediatzly to absorbh any emerging adults,

jzsoalated in

sy July "0th the fresh leg was qulte infested and
eage 17545, Por the remainder of the summer there was no emerg-

zrce from the new lug, 17043 4, so that thiz migration from the

&

old to the rnew leoge seemsto be mere of the normal second brocd of
this insect,
in August 20th, an snelysis of these twe logs was made,

and the results are given in the tabulation that follewa,
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Cage 17544.
In eage 17544 a log was crowded to the highest degree
possible, The messurementgbf the log felleow:-~
Length 42 inches,
inside eircumference of onds 4¢ =mnd 4% inchea,
Inside aren 1349 sg. ft.
oo were added from June 28th to July 4th,

at whiech time 1645 had teen introduced,

Gn July 1ith, 65 were removed and on the 13th 7 more,
Following tiis a new leg was added, Thiy new log wae heavily
infested =snd isolated eon July 28th, and designated as 170444,
A gertain emergence continued frem 17044 which wae ﬁﬁliﬁ@?@ﬁg but
thore was none from 17544 4, An analysis wae made of ;§§$% logs
on Aug. 30tk, which fellews in the tabulstion.
Cage 17545.

in & sizilar manner, a series of overcrowding studies
was run on ledgerele vine, This loy measured 45 inches long with a
DeleBe 10 and ¢ inches, Inside &argvar%a Sel B0, Tte Adulis were
added fr wm July <th to July 24th when 2 total of 724 cad been ine-
troduced., On July 26th, 58 wers removed, leaving & net number of
666, A fresh log was ad-ed on this date, Constant observatiens
govealed that while 2 2mell mmergence occurred throughout the
gumner thrre wes but little amttack on the fresh leg. An anelysis.
of tuese two loss was made on Aug. “9th, the results of which
follow,.
Cage 1754GC,

~nother leg of the ledgepole series was infested, but




w
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due te & decrease in the supply of monticelae it could be only
lizhtly infested. I therefers used thils log Jer a cosparison
of heavily infeated and wery lightly infested logs. The adult

ol

were sdoed on July 26th and 2%th, & totel ef 42 being introdueced,

e

An snalysis wae mads on Sept, 3rd which folleows:-={dee w. 10/,

Yrege three legs are the three overcrowding leoge te

whieh the it monticelue were zdied,

Congdidering the firet, 17545, the egg gali%fa wers very
mived up, 1 wttempted as best ae poseible to trade thoir course
with an indelibvie pencil and ﬁ&&%uréﬁ a samola of 7P Irvan whidh
an averaze leungth of 16.5 mm, was recorded, 7The larval wmineg ceuld
not be counted ner even distinguizhed in the mess of chewed bark,
but the live larvee were counted, oamples ef sll stages were pre-

served te see 17 there is amy difference in grouwth due te¢ a crowded

In the next, No. 17544, the bsrk was exeavated to sar}%ﬁ &

extent thatl nothing was left tc indiecate egg galleries nor larvd

&

ines, The gried-ur skine of dead lorvae were present butl se badly
mized wit boring dust, 8 count would have meant 1ittlz, fer there
would be no indiestion of its acouracy.

somples of live and dezd ore cellected.

in Leg Kos 17945, s ledzevole loy, the ban

readily, revealing a selid mase of exesvatlous and asg in the

revisus one; noe count could be made of galleries. ke live larvae
sn. pupse, howevar, were ruvlled together and ccunted. ILere were
no dead larvoe te be sesn, ant while they may have been present,

they certainly did not figure to anextent to ve ¢f much signilice

ance. ples were preserved of all stiges founds




Ke., adulte

Y

leg Inside Ho.Egg Bo., live!l e, dead §a¢1i?‘g %é@;éeng Ea.‘faw%
Yo, Zark Attack. Gals.,. lLarvae Larvae Pupae Pupae | Adults.
3 - «gt
777 250 820 5 241 3 36
17544 13,9 1573 &17 Nsny 83 4] 2
17545 Geb 666 1400 & 50 e} {i 7

- 931 -
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- Considering ncw the lege which were added to these original
loge, we have the follewing figures:~-

Eagﬁai inslde *%a. Fo. O n ' ﬁug&a '#aragé Length
f Bark SR Live Jead of :
Area, luiall-ries Parvee, fLarvae i1z Galleries,
17543 A 10,8 | 150 1850 12 0 25 mm,
19544 A 1@;4 300 18O 62 1] :g«‘?ryg e

Comparing Ne. 17543 . to 17543, & grext difference is found
in the plecement of gali&ries; On one mide, the galleries were ine
elined to be crowded while en the other they were widely = paced,
The lengest galleries were found where there waz no indiecation eof
erowding, On this side their lemgth ran ss much as 40, 50 and 60
mm. in length with an average of 25 mm. for the 37 galleries
'meésaraa, The parent adultes could not be accurstely sounted as
WaNY were hidden within the exit holea, Of these counted in the
ezg galleriss 1/3rd were dead snd 2/3rds alive,

The count on Log 17544 4 ie very similar te the previous

leg, The placement of galleries wus heavier on one %iéhli;;"“ =
the other, but net to suech an extent that the mines could nét be
counted,

In both these leogs where individual egy galleries could be
analyzed ihis wae done and the data for the present is left with

the egg count recerds.

Logs 17545 A and 17546 A were both of & condition which made

peeliny of the logs impo sible, The bark would ceme of{ enly in
guall chips, and what larvae had hatched were in the first instar

with Many egzs present in all gmllerics, Lengthe were recorded of

1
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egg galleries but nene ¢f them were completed, so the final
lengths carmnet bo aversged, Hemsurements, however, were obtained fer
their length to date. \

before drawing conclusiens, another peint obgerved in the
field si-ould he stated, it was founi in almost all Bark samples re-

moved, that the larvee of U, monticelae will penetrate the bark to a

depth of as much as ; inchy even in early inctars and withewt any
apparent cause, ‘hotogprarhs were procured te illustrate &é# ﬁaiﬁt.
Theze larvae then sre not agparently d ependent upon the neﬁiﬁaﬁa&at
of the cmmbium layer of the traee, but can survive quite ag well on
other pertiens of the bark., This being the case, 1t is not reason=
abie to expect that the larvae should starve simply bechuse thelr
mines interernsz, Furthermore, larvee having hatehed frem eggs
depocited along 2 gallery in wvery clese proximity teo = zecond egg
gallery wore found to be actuslly within this secend =gy zallery,
%h ther they w euld manage to eurry on feeding from this other egg
gallery ie of course = guestion, With these points in mind, and by
referrin: te the smell number of dead larvae found it does net sesnm
that erowding will materially affect the life and development of
vark beetle larvae,
The concluglions therefore arei-=-

1, Oveberowding does net cause any appreciable mortallity of the

larvae.

2 G??{ﬂrﬁwéi' ‘has & decided tendency to shorten the length of egg
galleries prejected.

3. Overcrowdiny zeem$ to cause s f{orced evacuation from the leg,
but the fin i result dees not vroduce any more broeds thsm would
vrdinerily be preduged under nermal ¢ircumetances,

4., It is very questionable if such 8 thing as crowding ocecurs in

natural conditions, In no legs examined in the fleld or in the

cage was there any indieantion of bark beetles selecting a section

6. leog in which they would be less crowded, This is further

exemplified by the zreat guantity eof green trees still standing

where the epldemic has died out and the not uncommon conditien
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whars portiens of a2 hole will be heavily infested while anothar part

will be free of attack, If, therofere, overcrouding ”&@ comuon in
nature, goe vould e yﬁat sone provigtion of & zelection o habltiat
to rli vz a coenggsted condltion.

$, There geems te be 1ittle relatienship betwssn the numbe
,‘Eiariﬂ@ srojected and the nuunber of lavvee resulting

6. Tue faect tiat the cambium layer ig complately mined
does not cause starving for lervae ecan and do readi
within the bopl {teelf, sipking into it for = depth
or mere with no appurent reusen,

ra proceeding to other work seversl ethe:

lygen pi

j«é

caged logs were made which might be mentioned in wonnection with
the overcrowding studies, These logas werse infested for sther pure
poges bul thelr populstion may be recorded nere for cumparisens.

Ling 17840,

ot
i
i

- £ &zg gsgilﬁ’fi**%g:»nuuﬁg
LG 13?@ larve@esessecdbd
Noe Head 1lnTvVEfsesss s %
Live :ﬁ@&ﬂnstip»aﬁgt‘ggggé
Lead SUPGZsessmsansnne 16
Live Young Aduliseseselld
Avz, longlth of €og 281leT¥.. 034 mm.

Ea

E TE4)

¥, ags ﬁfﬁ'}.}(“?i@@a P :wg&ﬁ?

Toe Live 1lorvaC.isssse . s 848

Hp. dead lervoCeesesross 29

Loe live dmwwme DUPBE... 4 ‘
Lo dend PUrBB e sscenenne 3 i
veé voung 88UltBaceees 258 1
Avee length of egy 2allory.es .38 mn, |

+1 ahould be menticoned that in Log 17540 the tro longest

eg: gallerion were prejected where there wae no interierence of

cthers, and these mesgured 75 me, and 58 mw, in length. In the

gecond, leog 17541, we agalsn fimd sn unusually high everage len:th of

ezg galleries with the three leongest measuring 52, 50 and 75 mam,

These occurred on the side with the smallest degree of Infeatations 5
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Influence of Predators,

study was undertaken this yesr on the eifects of predators

with 2z pecial reference to the Ulerids and liypephlceus. Conziderable

evidence has already been gsthered on the Eypepilceus both frez the

cage ant fleld, Jrast work of this nature has consisted of 2 correle
ation between tha epproximate number of egzs lais, the firal amery -

e

ence and the number of iypoptilocus pressnt, THe produced strong

evidence that this zpecien woeg sn importsnt predater, (ther studies

consloted of feeding !veovhloeus adults onvy ricuge »

pes of U, mentd
colae anc they were observad to feed veadily on tle egs, lurvee and

pupnal stacses.

Ly %ﬁnnzﬁa fer 1934, a greer log wag cornfined, and te it 10C

~endroctonus monticelagf{adult) were added, After thoy were will es-

teblishes, 107 iHypephleeus were added, A ehesk log was run iv cone
Junction sith this znd both leze were analyzed on Aus. 27th, “The
analysls diowed very little difference between the two logs and ne

igportlosue were present within the legs The concluziorns resched

with thie study wa: thot in this case, the _ypephleeus exarted ne

influence on the developing breod, The snalysie of this log &
given ir the tsbulstien wfiaﬁ foellows:
(17541)

The writer, however, would be coutiocus in dizearding the ime
pertunce of this insect ¢35 a predator on the above evidengs, This
small beetle appears in the galleries of bark beetles in thousands
and taw been found actually comsuming the Bark beetle larv§@ under
nagural conditiens, 1 feel quite gertain that itepre: nce ? {eg ted

trees hag o certain significavece but that it i3 of & limite ﬁ neture
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and not as zreat as its numbers would secm to indieste,
1n a 1ike manner adull Clerids were sdded te & cage containing

an srtificially infested log. wers oollected irn pairs

and thelr egge were depopited upon the 10g.

« tetal of seven pairs of Cleridg were introduced as well
as 20 Clerid eggs which were placed by the writer on the leg. An
snelysls on Lepte 4th ahowed 34 Clerid larvae resent, These were
collected Tor future study.

in an examination of the tables it appears on the face of it
that the presence of the Clerids nad little effeat on the brood,
These Clerid larvas, HOWeveT, have been cbserved in natursl cone
ditions feedirg on bark veetle larvse ond ino one ingtagée upen an

adult Grophisurus. Furtheruore, they are frequently found desp in

the excavations where monticolae larvas have penetrated into the
barks i té%refarﬁ am reluctant in drawing teo definite conclusions
from these ﬁ§g§\?8%&1f$» .

Ceunts for tre lypepulogus, Clerid and chech logs are 2iven
Lherevith:

Log Foe 17H40 . Check Log)

w03 live larvaej 464
lice Gend larvae: 5
bg. live pupae’ 2086
Loe Gead pupae: 1c

Lo, young adults: 123
io. egg gelleries: &0

Log Kos 17041: {Yype

“plgeus)

sEloeus
¥o. live larvae: £4%
Yo, dead larvass 25
L0 live wnga@z 2
ﬁ;ﬂﬁ&& DUre 8 5

Foe young “adults:s 285
ﬂ. egz galleries: &8




"
L4}

= 132 -

7542 {Clerids).

Keo live larvae: 056
Loe. derd larvae (7]
0. dead nunsal ia’f; i‘
Lo, young adults: 0

Yo. egg gelleries: 60

Cther observetiens on the feeding hablitz of Clerids show ?

thet Ulerids in the lurval stase will live for a periecd of two aw

ore hali months with no food other than molst pew
$

died in this

At the end of trig time twe larvae pupsted, but be

stuge. surther cobssrvotions in the fisld shew many «lgrid larvae

aotive under wmoist bark with ne auparent zirns ef food

Giher obgervaiiong have diselowed Clerid 'arvee ithin

sctuaslly feeding on mentigelac larvae. Une

nlerid larva waz found on the cutside of & caged log, 'esding on

an as.lt Uraphisurus, Thig borer had hall em trough its axit

hola  en the Ulerid larve had remove: its head and when found 2
wes bal? sithin the body cavity of its prey, feeding on its con-
tenta,

The faet that adult Clerids wiil deposit eguys on trees in
which bary beetles are ready for emergence would furthay ihéia
gate that they eun feed on any tyre of foud that is convenlent te
thieme To find a Clerid lsrve feeding, nowever, is ncl a commen ?
pecurrences and the writer has never recerded them consuming the

2

lavyse of kerers, which would constitute a plentiful food supply
for them, Further details on the Clerid life history sre included

upder thol study. i:
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Clerid iife Histery Study.
1745

This study le o continuation of the 1932 study., Summar-
izing this we have the following records:

Adult Clerids were found in copulatien by Hay 31st but ne
egys were loested prior to June S5the  First egge Tound in 1933
woere on June l7thy md in vievy of the early ssring it %é reénsonable
to expect this semevwhat eorlier fer 1934, Crn June &th of this

‘eny o8 were teken gingly and in clusters as f¢liows:~=-

T

1 egg 3 egge 2 egge : 2 egge
E i 1 ] E PR 1 &(
2 " 1 " g v 3 "

L]
=

c8 were qulte plentiful at the earlier stage of the
gepson but by Jume 22nd they had become very ecaroe ond difficult
to fiﬁé, Their imcubation pericd ranged from 12 to 14 days,
in that some required 23 daye in 1933, it gseems that the poried
varies sccording to conditionz,

an attempgt wae wmade to rear thesc small larvse in moiat
berky Irags whers they ¢ ould be constantly watched, . nrge guan-

tities of ep-e werc precured so that larvas could bo used with &

known dete of inoubetien. Hany such larvae were obtuined and
camples prenerved at Intervals in boving for later head Qﬁ?ﬁgiﬁ
veasurements, This sytem, however, was net satisfactery os a
heavy mortality eecurred, regardlers how esrefully %h@y HOre
attended tee In its plece. semplos of Clerid larvae were rocuvred

irom the same trees througheut the entire season ond ‘rom later
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gtudics and head sapaule meanurementsz, it is heped
dets on thelr develepment snd fursiion of instara.

ware talen from both 19370 spd 193 infestes treesn,

prasent, therafore, nothing can be

ment of Clerdd luirvas, All mizos of
Raeasien o el

cout the summay frow tre-s in whisgh the

¥ ing conducied

on 1t ls

of mdulita in copulatd
tinues throughout the sumoer,

29th a Clerid larva wamn

infested legs were stored.
- &

Huge 15Bth. Lo doubl this larva wase

wtion ;» @lthot

the exact pericd in

sepr effert to

g o s e
CHRLGs T

ct the one

o gy b
EoS v Fei Rt o2 4

on the Sraohipurus 88 alresdy me 184 o

ful

g of 1953 and 1:

S s % o
made about the bae

Clerld larvae were found ahout the

Ea TR ) . Jr— o
et mnd on, ority

an oGog @aﬁtmﬁ\ﬁh

o ooy

13ne the interior with an

wars procursd intaot. on one

within s ovel saguer-like

ER s u?i oy “;
i GRES Liver i

sollewing

enrme T

taken from undeyr a 174
o the tree, near {ho

strunt kiberraeuls o

tnfertunately these are go delleo

soomsion & layrvs was

(4

to aceumulate
Thene lorvae

For the

stated rega: 3&%3 the develop=
theze lorvone were talen

tarval nortallity

[ 7 S 5 ol
Lne ragenaes

migrating te the

loge were remoywed [row

croughly

o
g
ke

wiuvminliug-

n

ervity, measuring 15 em. x 1 cm. in
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the bark, Juét at ground level, This may or may nct have besn
conafructed b the larva, but it was lined with the characteristie
alurinium-1ile coating. in an endeaveur to Precure more data on
this point seme of these larvae were placed in 2 box of sell from
the base of a tree. 4 slab of bark was ploged en ernd in the goil
to correscend te s tree-trunk, At the tiwe of leaving, however,

i@

these larvee were still as they were when placed «jthic

The following sumaarized sup vregent knowledge on the life
history of Lncelerus sphegaua,

~dult bveetles evewrvinter n g¢roviees and under protsetive
slavz of bar: particularly on yellew uine trees, éﬁiivity com-
menczs with the first warwm wasther of spring, Lgg=lavin: occurs
early in June and continucs thr@agha&% the summer. Clerid adults
are appirertly attractsd to a newly-infes ted tree by an olfactery
Teseonse sinee a freshly-cut tree will be found covered with

Qlﬁrig tdults leng befors the appearanee of any bar: beetlos, sust

what difierence there i& between the numbers attracted tc eld and
newly attacked trees ig = peint of doubt.

+be incubatien periocd of egus ranges from 1° days to 3
WeukBe *

:hie very young larvae are very agile and im.edintely seek
the seciuszion of darkness, In that egee. are placed near buk
beetle enivanees ard the terdensy of the small larvee is for darke
nees they n. doubt pem trate iLou sgu~gelleries threugh the entrance
hele. All stages of Clerid larves are present within rawly
attacked tree threughout the scason and semples of these were coll-

ected periedieally throughout the season. Jullegrown larvac migrate
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irogress, Uevel opment and dertality utuéxa o of

Derdroctonus monticoiae fer

Txneriment To. 17547,

Thie study is probably the most important of &ll work
done during theé secson, snd pccupled prectieally all of the

writer's time from mid-summer on.

ijggka The obkjaet of this gtudy was to detaorming the proiress

of epg decosition, and tie develepmant of larvae throuzhout the
gessor. -orticul.r emphasis 78 siven te the larval mortalit ¥y
witr dotrils of the cuuse and the stage at vhich this po curred ,
¥rogedure. Careful secouting wee done beth in the sopen GPove
regien andg the Irookmere vauntf; prior ta attack.

As newly infested tresas ware roundy thoy were pumbercd, their

gize and species and the date of attack were recoried. TOW then

or daily ebservetiens ware made, To this end, slabks of bark were

remﬂv@3; and all data pertinent to the ceonditions ! cund were
yecuriad, Jotes were kept as follewsi~~

ie s slab of park was removed it would be examined fer
t.¢ nuscers of dead and alive jarvae, This ipfermation was

recorced under the fellewing handg: =~

) LiTvae

Group Late JATED ilelybt irvom slive ’@aa?. Laussa
" iround . LUNEnoewn,

wig_&w
' {

1 1
23 | ugl.20 lg2irxer i 1n? 03 i 0

'ﬁ}

?@taz Noe Tot Jesignatien Hemark s
Wines., of Collection,

082 | 246 | 1.30 and 33 Sae Gal.5Ees2
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}&via& procured thisdata sn the slak me & whole, the

5

individual egg galleriece were cxamined and recorded as foellowss =

Tege ‘ | Larvae
. i du

! ollection
0 I8 | 32 & 33
0 bes ooy o
5

Koe mn,. xwgaﬂitWQ Yiches Present flincs tatiﬁn of

Gallery | Length 'Tﬁiﬁl fﬁfertila mpty | Nos Boe Lot Desige
!

59 | 1B Ag
60 1 o8
1 14

€2 o7

o~ V.Y E

",v

LAca

O PRI G

S
56
2 3 ' % P
o :

i

7

W

3

0o | Alive } Jead 1 Tres 1o. Jate 1enerka.,
g - 15}& ﬁa{gq Q ) Wl
o - - 1a Aug a0
G
1

- - 1a &ag.?ﬁ
- senale 14 Aug .20

#olleowing this there was usually the neceezity of some

deteiled disecussien, wuch was kept in anether section of notes,

which alloved for ms lengthy & discussier ss one wished 28 g=llery

geunts were made only frov slavs of bvarkdhich hed slse be n analyzed
for motaiity.
in making these counts, it wee impossible to sepregate the

e wog oVOTCone

due to the pnotwork of excavitions. 7T

concting the uives »t thelr jJunctlen with the ey ve s0r the

sume ressopn live snd desd 1orvee coould not be gesizeasd to iny one
egg gallery, so rather thar try to work from this unzle, the larval

gounts were made for an entire slab, »ith as manw eog gollerizs as

coseible sanalyzed on ench alah,
sortunstely dead 1 rvse were esgsily counted, These wers
te Le found in the extreme ernds ol the mines, sometimes ag erntire

iarvae but wore often e Jefloted shins, The hesd o-rsules were
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EY

sryee woare to be JTounds Thelr desth

d Ly 2 blaelk mould, Counts, th

regnts

aye

soserveilong were made

Jeollewlng ie revealed,

Atacked July

Tth. ¥ tg Ze 208 ne larvse had

il with
e deads
Tound »

{4

Aug, 16
1e
20

. 24

LI I

“he abvove figures wore talen from

[

ne poregntages of merisalit, recorded

figures do noet run a2 smeethly, Jor

two oL Lary anslyzed showed 1007 mertslity, while one glab

Lo frem

or Auge lith showed only ' 0fle 0 #umy
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3

4 o 23 s TN ey " - A 4
gsend Lavvae whozs death

41 only B lew

cculd not be treced te predator sueh nunbers

in Tect, that tuey have 1ittie significarce, This monality in

other trecs of amwpen Grove sed fairly clese to the {figures

given,

P! Uintercus larvn
R SRR ML

of desd larvae Tound.

ey oaverazing T oIt

ieach, only 83 live 12 rvae
from the sntire lot,  laven

trece wore anslyzed and sections of bark wers

celghtes At the time thess counts were made,

mertailty could not be ascertained, This conditien differs

BOH fvem 1935, when live and dead lszrvas

in many of the trecs,

In Hane Valley, where in the spring of

aractically 100~ mortality, an whien revsa

conditiones iv 1¥54, Jhile only s few deteliled counts

were male, they were gupplemertad by field observations. 1t

frund 28 in 19838, that the drlor portionsg of the trees

were charscterized by numercus short lurval minesz wlth no progeny

pressnt and that in wet sectiorns & certein numbar of lorvyas ware

B
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A very marked contrast to this is in evidence in the

Erookmere infectatien, “xaminstionsz ¢ this stand we along
its extreme margin, where it ig very active, namely, or the Canyen
Louse Heads Although these counts were not as extensive as those
in sspen Grove, the figures cvow s sarked difference. This

mertality betweon sugu, 22nd and oepte 3rd run frem 127 to 504, as

¢ompared to about 905 in Aspen Lrove during the sane sericd,

#Figures derived frow the analysis <f logs on

fested by the addition - f adult Demdroctonug bear furthsr evid ence

w

that this heavy mortality is due to the amctiong of nredaters
rather than any ether cause, The {igures have %1?€$%E baoen tabue
lated on pages 10, 11 and 13 and difference in live wregeny between
these in ¢ages and thosge in the 7ieYd iz avparent,

ir conjunetion with these studies an anslysis =f the egg

rized ag Tollowg e

gulleriss was made, These may bs zUmme

frows

sepen Grove o total of 1817 em. or 54 foet of eg

i

galisrice were snalyrzed. Thage averaged 1.60 egus por ome Similar
gounts in the Srookmere infestationwhieh though not »sn a3 large

& #gale averaged 1,73 egge per om. of egy galler)

in analyzing the cazed infeasted logs, Lo

salleries woere snalyzed, we [ind
Yoo 175444, in whieh 11 gellerice were studied, we [ind 1.57 egus
PEYT CHle

Analyzing zome of these egg gollerivce individudl ly we find

that tie apparent erowding of vorulstien hed wary little influence

b eapece
ot egs

ze lald per em. Lince one ususlly iinde the lony

o the @

gallories where the population le the least crowled the leng egg
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galleries may be assumed to have been prejected when the povulatien
was the lea:t dense, On this basis the following figures point te

the lack of corrclation between crowding snd the numbey of erge W id,

Gallary

74

107

2,17
2,5
1,6
1e4
1,0
2.4

le

264

47
€0
70
25 £4
2¢ 78

1e2
1s6
1e8

BeB
§‘§ i

50

sl

In selecting the

zalleries and those centsinirng the srestes

chosens isny other short galleries show lons

Sonsidering these exo galleries from the stevdeos

Tertility of egoe, the fellowing

Tigures are

b e , vy o

ﬂﬁﬁ@ﬂ ér&?ﬁbmtmtﬂwia!llﬁi?ﬁ iﬁf%

@rﬁﬁﬁMErﬁ;gs,sfa..;.;§.?.uﬁ "
4]
L

Q“”ﬁd LOZ 17543 Avesssele éﬁ
" imﬁé* Autitntgagﬂ

P TO1TB45 Avsewes sz .
k2] L l?ﬁéﬁ LI I Y Lﬁ !

In counting Infertlils ezgo,
includeds -mpty niches were counted separate,
were pf o
wan preserved.

Upen an analyeis of

#ny 1w thore such & difference batween the percentasze of infertile

2 R
{’&5‘3? £

eniy those actually

above from the records, the loncest

PFES) of

int

derived: -

Beaen

infartile

blmek withered nature snd easily recognized., 4

ne above [ligures, this guestien

t numbor eof cope were

O M
af

ware

ages

sample

arives,
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erag in the ficld and tentative answer i

ot
pont
el
e
e
3
o
i
[t
P i
4 w0

that the term "ianfertlile” be in errvor and sueh Hack eggs

1 have sucked away the

ey be ths result of

punetured ths egg

wight easlily vroducs

pye slso

S8 U0V ees s e
S aReT+3 11 of - SIS
wped ~og 175434

£ 1

# i

Lt the time

wight essily be axsawsted and hove no egys deposited

.
view of ths 3 however, none, it

ume thet these empty nichos actually

sredators, Neo cne sredator can be assigned

for any sveci

e welil ag ethoer st g of bark beetles.

fscennalanance vork.

In cheekin over the infestotion during the noat sumwer arvd

fail, several peirte thet weve stronsly hinted =t ln the past

Thim war not

fﬁ? Agpen Grove, The current

1itest

Li‘?

unguestienably

we hove rocords fore sans Valley, as last year, stows no signs

of et ivity end only an ccessional tree is to be found attacked.
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The Ulsen lLake coumtry, which is lecated eight miles seuth
of the esmp snd twe wiles from the wmuin read, chowe o mest sudden
docliive . This region two years ago wee heavily infested, In
1935 it wae declining in intensity 2nd in 1934 only feur small
patehes were foumd, There is furthormere an sburdanes of green
y%izﬁﬁ-giﬁ& seattered through the dead timber, s8¢ onz can hardly
gey the infestation has dropped from a shortage of food 2upplye

ﬁﬁﬂiiﬁ%iﬁg further south inte the Canyon liouse country,
congiderable bark beetle aotivity is to be fcound, This ig a cone-
tinuation of the Broekmere infestation and & large ares of dying
tiﬁk@% was found this spring. Tiis regilon represents the enly
sctive epidemic sesn in the entire country, «hile g conziderable
amount of werk has been done in that ragisﬁg the peint of interest
18, what will the duraticn of thie sctivity be, and what will the
duratien ol inactivity of other regiens be?

“he eastern exiremity of the vallow pine stand was alse
examined, This is the regior where the timber merges with the
open g razing country of the Douglas lake Cattle $§; Seattered
; !ﬁ%ﬁ%&é of i§f$g¢§§§§§§ gquite common but in ro place could a
x&bgé\éraﬁ of dying timber be found, These patches comprise 2
4o 40 {pfested trees, There is very little evidence ef inlest-

ation pricr to 1833,
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A study of the effect of fresh sglash on the infestztion
at Lumberton, B.C. Determime definitely if the fresh sglash
is absorbing the emergence from the standing trees,

Determine the winter mertality ef the broed in the
standing trees, |

Investigation of the Koot2nay Fark Infestation with
recommendations as to centrol and the feasibility of dispesing
of the timber affected, ' -~

II. Llarch Sawfly, Fernie “ield Ctatioen.

1., The first procedure after establishing the Fernie
field stati@n iz to make large call@etisns of cocoong in an
attempt. to recever the parasite é&Sﬁ eius tanthreéiﬁis Morley.
These collections will be made in the immediate vicinity ef the
liberstion point and at regular distaneces frem this point nerth,

southeast and west, Should sufficient material be recovered,

colonization will be ecarried on in @ut‘f"“Qﬁ&ges in an effort te
secure cencentrations for liberatien. |
2. A atwé? should be made of the causee for the indi-
gated abnormal ezg mortality. Oene egg parasites were noted in .k
1934 but the seasonwas too far advanced to obtain definite d=ta. |
3, A second sample @1et ghould be establiched contiguocus
to the first, and a third plot entirely off the sawlly range,

to be used as a control.
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EN A$=nttemyt‘§%@nld be made to obtain mere parasites
{gas@gﬂﬂnaz‘en;;;.,;a;;,ﬁariﬁy} frem Zastern Canada,

S« Seouting for larch sewfly larvae should be done in

the [lathead area, inthe Hesen LakewBull Biver are:, betvween
Elke and the international boundary, and nortuward into the Bangf
aren. |
6, Further shipments of zoelepisthia nemeticida Pack,
can be made to Belleville from the Fermie ares if neceasary,
Bark Beetle Studies (Aspen Grove)
To be outlined later,

The more important projects to be undertaker at the
Vancouver Subelaborstery in 1035 are:-e

a, Continuation of the Ambrosia beetle investigotionwith
special attention to repellents,

s inveatigation of th& accurrence of fleas in fuel
aawdust,

¢, Fepulation study @f oneg of the more important
forest defcliaters

d, Curvey of inseot damsge tc seasoned wood,

€. Accumulation o dats orn insects attacking preen legs,

g Inyestigation,

The ambreosia beetle in#@atig&ti@ﬁ in 1935 will censist

chlefly of experiments with repsllents and & further study o
the relationship of the moisture c&ntaﬁt and acidity of the
sapwoocd of legs to ambrosis bestle attaek, The Steslhead Field

Statbn will not be re-opened thies year but incstead the main part
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of the field work will be ecarried on at the site of & small
logging operatien at Green Timbers, about 24 miles from Vancouver,
E@ﬁﬁ?wr periodic trips will be =zade to 8teelhead for the purpose
of éé@yletins the observations on the log preference and life
§1utory'studiea undertaken there during the past two years, Such
observations will be supplemented by data obtained at the new site,
The object of the repellent experiments will be to determine
whether or not a satisfactory repellent existe which when applied
to logs will proteet them from Ambrosia beetle a ttack, OSuch =
repellent would be of great value in pretecting decked logs in the
case of a sudden shut-down in operstion, an event which is all toe
common in this district, The experiments will be Timited this year
to eazy‘a%ant six of what are considered te be the more gramisiag
chemicals, One log only will be trestcd at firet with each
chemical while several additienal logs will be reserved as checks
and f@r obtzining data on other phases of our werk. The logs will
be aut in egrly March and the repellents applied in 4pril Jw t
vrevicus te the first emergence of the beetles, CUbservations é&
to the effectiveness of the chemicals will be made at weekly inter-
vals,

_suel Sawdust.

During the past yéar several reperts of flead breeding in
savdust were received from residents in Vanceuver using sawdust
as fuely This condition is csusing the sawdust dealers consider-
able econcern. It has been recently estimated that there are now
over £4000 sawdust burners installed in this eity alene, How-
ever, definite information on tiias @éahlam ie lacking. As @
f&éulﬁ an investigation will be undertaken this year for the
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purpose of determinings -
| 1, The prevalence uof fi%ggfin fuel sawdust,

2. The faectors governing aétbraaﬁa¢ and

3. Control measures,

In regard to the Tirst phase of the study the co-operatien
of 811 sawdust dealers iz beling sought although an zntipathy
mong partlies concerned to admit the oceurrence (f fleas
has aulready been encouptered, However, this should be orore
come by the assurance that z1l infermation will be treated
confidentially and that the contrel er eradication of zuch
outbrezks is very much desired, Gpecial sttention will be paid
te the source ef infe:tations and the ability eof f§za% to breed
in sawdust, while irp cenrectiorn with gentrol measures the
effecte of varicus insecticides on the fuel wvalusdéf the sawdust
will be investigoted in co-operstion with the rFerest ¥roducts
ﬁaégf%i@ry. The peossibility ef so treating the sawdust as to
make it immune from fleas will 2lz0 be conaldered, |

a. Fepulatiop 3tudy.

4 study of at leazt ene of the more imvortant ferest
defoliators from the standpoint of factors affecting the riaé
and fall of outbréaks was §1ﬁ%§&é f&f the ﬁ&@tvyﬁﬁr but une
fortunstely sufficient foundat en matePdel was not to be found,
It is hoped that the study can be commenced this yesr, This
work will extend over a period of years and data weulﬁ‘ba gow
cured Irom both field cbservetiens and rearing axﬁarim@ﬂtﬁg
on mortality and causes, sex ratiocy fecundity of moths,

fertility ef eggs, eta.




Variocus %eyﬁrtﬁ of inseet injury to seasoned waaa have
been received during the past few years., Ireducte injured have
ranged frem antique furntture to struetutal timbers and telephene
poles and in order ta determine the extent of such injury a2 survey
will be undertaken this year in Vancouver and the surrounding
distriet,

Sinee the embarge on the exporting of green loge from
fritish Columbia was lifted a numver of reports of wood borers
infesting such logs have been received., In several Instances
the presence of such borers wae Sufficient to cause entire ship~-
ments to be turned down, Az long as the exporting of greem logs
is permitted this entomolegical problem is éﬁﬁﬁéktﬁ re-goour
unless adequate steps can be taken to prevent attack, Although
& considerabls portien of the Ambrosia beetle investigation has
5 direct bearing on this problem, an @ffort is te be made to
accumulate as much data «s time will permit on ether insects
attacking leogs in erder to have definite informatien availabvle
for portiee interested,

in addition te the mbove prejects various mis cellansous
rearings will be undertaken, ineluding the eontinuation of geveral
carried over frog 1934,
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Verven ferest im&&%i L&%gr&tagg;’

Gennunieation Services.

rtelegraph ”G o0

Telephone 136;9&

rostage L4000

gogulpment .«

Autemetbile maintenance 004,00
Nepsire to cquipment 15,400
Seientifie A0 .00
p,;’ g’i ..\‘;}9

L
Uilice

iscellapeous Current _xpenses.

i

Ligerpes
Storage

Persenal Sorvices.
rermanent.

opping, R.
xﬁﬁ %&ﬁ’ gﬁ

OTE T

&?Qi&; G
@at%@r

ﬁiakm§ﬁé; | S

ggﬁ*

4400

10,00

BoA0,.00.
1620200

1620400

Teuporary (Seasons)
L&ﬂ¢§§ dgﬂg ?ﬁ %ﬁ%#% ﬁﬁaﬂﬁﬂ
Grahamg ¥. L8 mosae ) M

Zxtrn Lakeur.

1 man, 70 daye at $3400:105,00

jor 0 .
pRenta,

Lghoratoryy @awin at Steeglhead 45,00
aguipment, < eUe bOxes 10400

180,400

215400

14700

372000

5280,00

132000

105,00

585400




i4}

w 150 =
cardware %@iaa::‘ ga:g{;;
iﬂﬁ%ﬁ‘t%i‘}* 1{}Q»Qf}-»;¢@}»%¢§}$
Subsistence in camps 500,00 705400
14,
80,00
15,
Hopping, R, 260 ,0°C
?% BOTRT Vs ‘ e
Hopping, G. 350400
Hathers, WG, 150400
Richmend, H, 50,00
Graham, K. 50,00
Lecoh, H,B, 50,00 960,00
Richmend, H. 225 4,00
Leech, H,8, 160400 ,
grﬁhi&fﬁ; %:, T {3{3 ﬁ?ﬁii}{:}
Totals--§18,989400
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ViRwOE DIYISION OF FO

Tolegraph
?z$$§§$ﬁﬁ 12

Hutomotile = Acyulsition

190,00

Sulntenance 600,00
,  Hepairs 20400
Selentirie 300400
Spray
Uffice~furniture
o . 420400
.

nt Expenses,

4400
Storege | 48,00
dater, Light & Taxes
$i%§«§1§§$$ﬂﬁ
Jand tor o
zavggﬁ&i @@ﬁgggggﬁ
rermanent )
Qﬁ,i S &/ - Q%%&,%g
”ﬁﬁ%égﬁy Kiss _ P4 £ 00

%%3*@9
§80.00

iy : ‘ /
Axtréy Lasvour o
1 f@&ﬂg TC duve at (3,00

Lesg 1054

100,00
104

e

B
i
*

oy
Lol

3720,00

H280,00

1320400

NM‘

ﬁ%

383,00

L4}
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11, Rents.

%ﬁ&;fnéaty* Cabin at Steelhead 454,00
n
ﬁﬁaimt, PuOy Box 5‘§E~ 50400
13, Supplies.
 Typewriter ribben
Fuel
Chemicals 10,00
insectigides
Hardware 15400
Fhotegraphie 285400
insectary~lumber & cage *
material 194,00
Subsistence in campe 550400
Hisgellanecus 18,00
Statienery ‘
#edical
Lumber ‘ : £09,00
_ R -
14, Irs
60,00
15. BNBPO
Permarent
Hopping, Re | 250,00 250,00
TempoYary '
%gggiag, Ge 380,00
ers, W,0. 150,00
Richmond, H. ' 50,00
Graham, K 50400
Leech, HeB, 50500 630,00
¥ilemge:
3%3%’;&&&3‘ He 3353@‘:} '
Leech, HaB, 100,00 528,00 1405,00

Net Tetsl for Labi $12,869.00
Groms " " ° 13,911,400




- ' &—

TelsPuone 14.67 1238 12,23 4. B | H.l! 10,98 9453 11,86
rostage 5,29 6.7% 2,30 avg

R -t

Rl - S L B um. . e mm we o u

ineludes stenogreptic serv
ioe for E.R.Puckell®s labk,

o ARG ..d':;.'.-..
SUTlewy  Falzmee 116

g

BVL50 Allotment 50,00
; Halance 4]

38,88 16,38 142,65 er.60 51,30 &
Be ! 2 500 .
%‘.’ 3 %ﬂ s g o 2838 33508 %2@ 5,11 o 17.08 20,02
- - :
40,95 2E48  35.37 26,17 "
Ridheesnd, & 11.40 1,50 2,00 2,00 2400 : ‘
ul Loage 58,17 26410 a3 @ ﬁ
“ﬁ &.,98 8,50 235 3.60 30 20,38

ﬂlﬁ:t “;"_"m bR 1 18,70

:ﬁ‘;*ﬁ' it e : =; T Talanes 1T

" .. 1648 653.99 12092.19 Grant Te 20
Istale: 28806 1333.56 1411.83 1248.77 1216.59 1206.31 : 60104 T“;ﬂ. i 1 tak§l “'“"
‘ i ‘ Totsl Allefment:--§12066.00
i : @;&.ﬁ Totsl Z:ipenditure:-- 120928,18

sumpluss- _T76.81
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?arﬁ@ﬁ Yorest Insect laberatory.

(2)

(3)

(4)

(5)

18)

tubes LcPage's glue

books lenspapelr

gquares ar t gum

bottles liggins waterproef India ink
boxes Moore's adhesive labels, No, 2001
balls streng vhite twine '
;T;\?’;% ets bristel beard

Books.
B.,P. Uvarov - Insects and Climate - 1831.

Can be purchased from John D, Sherman Jnr., 132,
“rimrose Avenue, dount Vernen, ¥ew York,

¥arl Schedl - Merpholegy of the Genus Unathotrichus - price
50g.

Beientific Equipment.

Controlled condition cabinet for the study of the effect of
various temperatures and humidities om ferest insects. TFor
the price and ether details seec memorandum accompanying.

One 50 e.cy graduate.
" 100 c.c, graduate,
250 G.Cx 3“@%*3«
Four 250 esc. beakers (ggt@x)
aie photegraph trimming board with 12" knife
1 zross cerks to fit hetzia apgrtgre‘g mm, inside diam.

1 # o a0 10 mm. " "
1 " »ow " " 12 mm, " N
1 ] " f # i ® 1‘& ma . " "
z‘ i " 8 o " . " 1@ m; " f
Chemicals.

Two gallens 95% graim alechol - 1 gallen tc be shipmi with
wain shipment and 1 gallen to fellow when needed.

Four Zeiss Iien Pernox Filmpacks No. 269, ¢ X 104 cm.
Frinting papers and ether perishable supplies to be ordeored
when eur present supplies =re used up. _




4000 Yoe 1 Insect FPine

6 sehmitt Inseot Cases (Unt. Hughes~Uwens Co,)




PO B3 w0 R B0 e e b

Forteble ty?@writar
copy etsnd (defective)
iile punch:
double paper ntnech
yencil sharpener
1efthar manuseript ﬂar?ging case
canves manuseript ecarrying cases
ink wells
wire filing baskets
oa¥ office tables
cak flat top office desi s
oak office chalirs, straight &aak
cak effie- chair, swivel tilti
oak office chaire, swivel tiltiﬁg (both defeative - oné not
useable)
onk gwivel stenegrapher's chair {(defective) .
gomnen sent wood chalr
eim stenogrupher's typewritar's desk
fir coat cupboard
cak hat and goat hanger
steel 4-drawer lettsr size filing eabinet
oak, 3" x 5%, §~éraw%x card 1§§§X §$$§i@ﬁ$g 1?“ é@av

¥ Qedrawer 37 x 5" "
L T A8 0 0#
oaky 4*@?&%?% {%wa tigrsi 8" x 9”; ﬁa%@inéax section,
14" deep.

# 3¥ x H" gard index gause, 9" deep
double desk laumpe
single desk lamps

Egggg Care.

Chevrolet 4=doer Sedan, 1931 (Verncn savoratory
“hevrolet 2«doer &»daﬁ Confederation Hedel) 19532
{Comst Forest lnsect Leboratory)
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uvelentifio Inatruments~ Varnen «pbovstory.

Hand lens - sgingle
hand lernsg ~ double, 16 = 30x
palrs :ntomologlesl seiasore

" b tweezprs
Boxwood efoineers' scale rule
millioeter gteel rules
pair inseect callipers
ircrement %@vgr&, ge x &"
folding collecting nete
100 steel measuring tape
gte-l tx@é diameter tope ‘darc.ed,
Tepley's aneroid har&&&iﬁr
pedometer {one hand broken)
light “irecting lens snd stand
Eaa%e& & Lomb cempeound wmiervecope

oo Y monocular field glass
5%2%3 pinocular mieroscop
ﬁﬁﬁﬁﬁ§r " "

zographey rocording siretti 7 Zaubra
aii?w payehyrometsay

sets ?yﬁnﬁ Maximum nrd Hinlmum thermometers (broksrn,
daxe~ilin, thermometers | with magrets,

Leiss Jeseys lucids

stage nkorometer, i1l corp.

ocular wlcrometer dime, %ill. corp.

comel hair saint brueb

¥lima . camera - 3 x 8

ﬁa@wr% - Zeise lkon Haximar 34 x 44 »1th = ttachmenta
xpogure Caloulastor

camreras tricode

tiitting triped head

film pack adaptor

o RNaYR Chso

il pET
auto: o shutter voloase

#

“:3 Ql‘*‘w @Q LE SR ﬁ ﬁk‘é“&t %% 1& 4*‘?} 2 ‘ )
segretti & Zambra thermometers (wmaximum
8 w 3 3 ; 3

§ Jmind wian

podir pmall dissecting gcissors
genlpals

prs. digsecting Zercess, 1 curved, | straight
digsecting reedles

glass funnels

graduntes 100 04C.

“ 280 a,0.,
" 30 Q.0

blast burner {?mh@gl;

Ab ﬁ@y hand level

Ve Gryse i&wmw? tray

Eyﬁﬂa 6" gpecisl mictmus repietering thermometer




¢ield squipment, Vernon laboratory.

k4 %@aé'w aiderdown sleerins bage (2 worn eut)
1 Baker tent, 7' x :
t@ﬂtgg duek, 1@‘ :
tent, silk, 10' x 1%’
tents, silk, 7' x 9
gook tent, 12V x 1%* x 4
tent fly, m* x 18
tarpauling, 9' x 1%*
mosqguito net for tent
pack ¢ acks
hay's axes
axesg, single-bitted
axe, double bitted
iren waffle griddle
canvas water bag
draw knife
‘cerogs cul sgaws
handsaws
showel
rar e
mattock
hammers
tack hamners
ecarborundum steonesg
coal eil lanterrs
Coleman lanterns

" cooking stove
camp cock steve and Eige
kitchen chairs
Lufkin 36" rule
£00 yards cotten cage cleth
1 threc-man camp cooking outfit (Stanley)
1 five-man camp cooking outfit (Aspen Grove)
1 auto trailer

ialso miscellaneous ﬁaﬁkiﬁg utersils)
1 eanvas {ly, 16' x 16", 12 oz, trested

wwamummmwwwmmwwwwwmmvmwwuw&




(Ae on Mareh 1, 103%)

Spepocr bineculsr dissecting mierose %9, eaagxata with
5 ves a

. seis of eye piecaes, & objec gase.
1 Pausch & lLomb stage micrometery
1 &iar@matar ocul:r dise
1 Psusch & Lomb hand lens, (13
1 seiss menocular field glass, 6% with leather case
1 %agretti & Zambrs hygrothermograph with charts
2 *  minimum registering thezunw&tgra
2 * " " maximum "
1 unmatched set Tycos maximus and mininum rﬁgisteriﬁg
thermometers with panel, (Moximum thermomoter
12° mereury. Sinimux thermometer -107,
coloured spieit).
1 set Tyces wet and dry thermometers mounted on yanéi
1 iidney swing psychrone tey
1 Zeies I'en Maximar camera, © x 12 om. complete with Cempury
shutter 1178457, Zeiss Tessar 7/4,5 lens #1188356,
focussing ground glass and leather case.
1 Urem Justephot automatiec exposu-e metery
1 Jetal trized
1 Tilting head attachment for tripod
§ Sohmitt boxes
2 pairsz scissors
4 puirs tweczers
1 ruling pen
1 dattson inersment §$rar. 107 ‘
16 Small Riker mounts -~ 6 uged, 13 empty
1 Hediun size Riker Hounts - 14 used, 7 empty.
21 lLarge sigze Riker ilcunts - 1C used, 11 empty.
1 Flat=top office desk
1 Swivel chair
1 Three-drawer steel filing cabinet
1 Underwood standard portable typewriter
1 Wire letter bas: t
1 ai&atria extension cord
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field,

1 #iehardoon collapeible collecting set
1 Steel tape, 50¢

7 Ziderdown ﬂ.aa?ing bage
1 Tarpaulin, 16' x 16
1l Cunvas carrying case
1 Yoed's pack sask
1 Colemen camp 8tove
1 " lantern

1 two-man coeking ocutrit
1 deClarey 2-gallen coal eil can
1 3iP legellen coal oll can
1 double-bitted axe ;
1 boy's axe

1 GSpear & Jackson "Superior” hand saw
1 lenry Wilson & Sen hand saw

1 ﬁrggﬁaat gaw, 44
1

2

1

1

1

1

1

i

1

1

1

&

&

é

" , 5°

- hamcers

long-handled shovel

rake ’

Cerborundum stone, round
i flat file, 10¢
1l chigel, 3/8"

gouge, 3/4"
1 wood seraper, 5"

folding carpenter's rule (brolen)

tin funnel, 51" tep K
L United Drug Co. W, 151, first aid kit
7 portable inseet eages, 18" x 18" x 3Zo®
‘ glﬁa% inseét breeding jars, 5" square

lower pets, 8" top

"Principles of Forest Zntomology” = S.A. Graham.
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200 sluminium tree tags
1 Coleman gas stove
Camping egquipment for two men
1 shovel
1 hoe ,
1 queen heater snd 10 length pipe
1 hanmmer
1 Coleman lantern
1 &' eroascut saw
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Ury ABa GPe@Yesconesvsssnrvsnecoliow Bunual of élt&ng
Jeiia Lam‘y;.nunn.uwn.“?‘lar& of “@ﬁ&bim british

Trelesge & Yulgdﬁntqﬁﬁi#i?ﬂ‘!’§r§%‘¥atieﬁ of ﬁeiantif%ﬁ &
echnical rapers
Hodgman & LBNEC..svesscsnsseseiiandbook of Chemistry &
Fhysice
Sir Wme Sehlicheisseessossssos.anual of Ferestry, vol,IIX
Sahy ﬁrah&$opgﬁitiﬁuuav&utt;:«?riﬁﬁsglﬁﬁ af Zorest
intemolegy | copies)
Jellse Comstocks aﬁtvcuw»oca«ﬂ»a An iﬁtr@éﬁﬁtiﬁﬁ to Entomelony
Keedham, Prost & Tothillesesssdeaf Hining insects
LeCos ﬁ&ﬂiﬂaia»t&giciﬁtttﬁeaatﬁlnﬁeﬁt‘ ef Western Neorth
Am rieca™
Eolly Y2l asesnsscsssserssssonsianual of Tree & Shrus lbseots
Wede Chamberlifscessssssesessslutaloguss of the ﬁ&pr&#tid&&
of Herth Ametpica
Llatchley & tag,..“....a.;.iﬁhyneeykera or Weevils of
ﬁsﬁt Amerieca
Hod s uﬁﬁﬁ§%riiﬁ:¢t;gsttnc*:fi¢§ﬁ§G$t ata&ai&gy, fart 1
" EFETRBB I BeBOBe " " Ix
Weilde ﬁlﬁtﬁylﬁyﬁittOQntttﬁvttitgﬁzﬁﬁﬁtﬁra or Beetles Enown
’ to Cecur in indiana
Chr, Aarivillius,.¢‘...gg..g&gﬁaleegterg§a§§§a§§133&&,

Ceramb: aiéa&wl&m&ia&a,
Yarts 1 & 1

Qelaayt&rat&& »atal&gaa, ?art 38
coples)
‘ Cerambyeidas-Cerambycinae
mﬁ?‘ﬁﬂ and Craigheadi.......s.barvae of aaiae tera
“ClZevssssssasssnsssnncnnnnsaslheck Lint of ( @1@6?%&&%
Busslifleusensnvevsconcssnsons-doratingektenkunde
CUrrallecssesnsscsssessscrnssensiorth American Diptera

Alese & number of separates of individual articles,




1820

1920
1921
1821
1922

1922

1924

1928
1625
1928

192e

1931

1931 ~"Hotes on Pegenochorus,’

33)

- "A New Species of the Genus FPissodes (Coleopteraj.” V//
The Canadisn entomologist=Vol.52,pp.132«134,June 1920

- ﬂ?gguigr and Practical Zntomolegy =~ Jeme Yinter insect
iifes ,
The Canadian ‘ntomelegist ~Vol.58,pp.217-18, Uct.1520

=% The Centrel of Dark-Beetle Outbreaks in “ritish Columbia,”
%§m.§$ %Qzégyiatﬁ Int .Braneh Clrcular doe 15
une=-19"

- "A Review of the Genus Honochamus Serv,{Cerambyeidae .
5§§aagtara)¢” * 4 ’ @9‘b§? |

The “venadian .ntemolegist, vol.53ypp.252«25€,Nev. 1921

- “Conifercus losts of the Ipidae of the FPacific voast and
feaky Mountain Reglone.” -
he Capnadian intomologist, vol.54,pr.128~-133,June 1822

« “Yiew Gpecisae of the Cld CGenus lLeptura and Allied Genera :
(Goleop,) v’
?ggéﬁ&aaéian intemelegist, vol,.54, pp.162-166, July
- #

- "Yellow Fime (Pinus ponderosa) as = Hest im British
Columbias"
The Canadien Entemologist, vol.56, pp.l20-186,
Yuna 1924,

i

“Juniperug scopulorus as a Heat," ,
» ?&a 3§aag£xﬁ.§atauslﬁgfstg vole.5%7, pp.105~6,

Auge 1928

- "Hew aaiéthegﬁ from 7estern Canada," e
: The Canadian “ntemelegist, vol.57, pr.208-8,

- "Some Notes on Examination of Types of Celeoptera in the v/
Leconte and Caeey Colleetions,” The Canadlan Intomolo=~
gist, voleB0, @?iﬁ*%; Jan., 1928,

"Influence of Slash on Bark-Beetle Cutbreaks,”
The Yerestry Chrontele, vol.IV, no.2, June 1928.

¥

- "Two Very Common “istakees of Lntemologicsl Uriters *
The Canadian “ntomologist, vol,63, pi.72=3, Hareh 1931

The lan~raeific ‘ntomologist,vol,7,pp«105-6, Jan,1031 // if
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/

1931 - ®I11Y, TNew b@;@ﬁ?fe?@ frem Vestern Cavada " v/
The Canedian Xntomologist, vol.63, pp.233-8, Uet, 1931

1232 « "A Synonymie Jote (Coleap, ¥ ﬁf/
The Cornmdisn 'ntomologist, vol.€4, pp,72-], ¥arch 1932

1832 - A Foxconemle Tote.” {/
The Canadian Zntomeleglst, veldéd, pp.l73, August 1932

1533 = "A ¥ew bupreatid fram “ritish Coelumbla, with Notes on the
Genus Puprestis,” The fan-Yacific Entomologist,
voleYs 82.F4-28, April 1933, .
18:3 - "lew Celeeptera frem Jestern Canada IV.7 u/
The Canadibn Zntemologist, vol.65y pp.22)l-G, Leec. 1933

1834 - "The Chief Forecst Inssc ¢ Preblems of ithe Feeifie Coast
 Yorth America,” Froc, Fifth racific Seience Congress,
}»gs’%i -

1934 - YA New Yeobellamire.” Can, Lnt. Hay, 1§3$%V//
1935 - "Kew Col=optera from ¥estern Canade, V." Usn.int., Jan, 1938

3

Jelle Swaine &

Halph lopp

1928 ~"The Lepturinl of Ameries North of Lde dar A 2

¥ AR o e

Ju@, Jept, Elnes, M- t, Suszeus of Conade, oull, Do, 52 ([
{Bioleozieal Jeriee Yo, 14, luZe

i Ge Qs i .

1828 = §;£. kew Celeoptera from Jestern Canads. V/«e
The “aaaéian sntomologiat, vol.fl, gs.;glws} FEov.1929

19354 - "A Revision of the Jenus Cephaloon.” Fan-lacific ctitey Cgﬁ@
v@lo;’iy ¥o. 2: April, fgﬁgé' ‘\\_,ﬁ"i{f;

Hdopping, &ﬁﬁu%ﬁ

The umﬁﬁﬁiaﬂ Jat@&‘;@gia L %@1*ﬁ~ p; ?%; fﬁ%;”ﬁﬁtflgg%

1587 - "Studies in 3%%,wi§@ “igtory of lrechvkele %iaﬂan i lars. 4
(Coleoptera),” The Canadiarn ‘ntemolezict, vel.BY,
Pp.201-4; sept, 1507,

1928 - "The Jestern b@@af ~orer iraghvkele ﬁlﬁﬁgﬁli igragf”
uam,ﬁ&pt Agr.int.Braneh, »ampﬁi@t Hoe iy Ko,
o H}.y 3.. “mﬁ %
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ngs Gee, Re (continued).

928 -

“Hew Cerambycidae (Colrooptexa).” v
The w&ﬁﬁéiaﬁ,w%fﬁmﬁlﬁﬁiﬁt; veleB0, ppaD40-7, Cgt, 1928

1532 - "Studies in t o Life “lstory of | VER: Lond |
Wgrgeul.” The wgamaian Mﬁﬁgmalﬁg 3%y VOLeld, "Palf0=191,
Aug, 1052, .

18932 - "4 Reviglion of the Clytini of Poreal Am ries i*%raméyaiﬁaﬁ,

vul&&§@rﬁ‘fﬂ Annals of the Antomole icsl Lecisty ef (2
Amerieny vol,25, no.d, pp.529%-597, Sept. 1%32‘ N

1934 = "An Acgount of the Jestern Hemleo: Luoper, o
mniaric Lulstes on conifers in British Celumbia,”
selentilie Apriculture, Sept. 1934,

o . Mo - o . &
{gaﬂ;gg Ny 580, s gl JGJH, Jenvine,

1&35 « "The _ffeet of I w ,“ﬁfwyﬁﬁﬁyﬁﬁ and Alr-seasoning on
Ambros ia lnseot: (Pinworms).”

dem.Dept, E@*ﬁrigrf ferest Service, Circully 32, 1M 3,
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1831 - “?h& Eiﬁlagg ef Canadian nﬁxkkﬁatlag « The seasonal
Ligstory of .zyvod eg gonfusus Sw,
1 3 & 0 2478
;ﬁy‘ igg?iay ﬁﬁ@ﬁ%lﬁgi%i; vole 634 1P s

1932 » "The Spruce [udwerm in British Columbia,”
The Yorestyy Chronicle - Vol.¥, noes, g»i w7,
aept, 1828,

1825 - ciigast Q%l&%tiﬁ& Studjes of Oendrogtenus monticolae
lopks, in southern Dritish Columbia,”
The . ﬁ?&ﬁtfy Q&réﬂiﬁlgg ?el.%. Noe2 aphi el ﬁ”&l;
June 1833,

1030 - "A Coleoopterous Fish,"
The Canadian Entomologist, vel,f2, p. 124,
Augmaet 1330,




Abies 1&%1&@&3@&

sdalia bipunctata
Ambrosgia beetles
Angustifolium, @pilebiau
Anisandrus pyri

Anobiid, in %elegheaa pole
Aphids

Argentate, illalisidota
Aspen Grove Fleld Station

Be
Bark beetles
B.C, Sprude Milis Ltd,
Belleville lLaboratory
ﬁianaaiaa, larch sawfly
Bipunctata . Adali-
Birds, as lageh sarfly predators
Bivittatum, I'rypedendron
Books, list of in Vernon lab.
ﬁrashyrkinas sulcatus
Brood studies, bark beetle
Eaéwara, black-treaded

s Spruce

Bull River, recennaissance
Buprestidae

Q'

Cacoegia fumiferana

Cage Experiments

Calligrapha verrucosa

Campbell Rivery reconnaissance
Carbo, Galerucella

Pavifrons, Trypedendron

Cedar Valley, larch sawfly infestation
Chrysemelid, on musk mallew
Ulerids

Cocoons, larch sawfly
Coelopisthia nematicida
Coeloatethus quadrulus
Collecting, general

Contorta, Pinus

Curtus, Platypus

Cutting, selective

- 15

56
32

53

57

58

11

| 44
114, 11&,15@wzgg
6,24-26,47,145
59,94

45

12,42

"6

5




P i

D.

Dendroctonus engelmanni
# pseudotsugae
“ monticolae
Diaerisia virginica
Diprion polytemum
Dogwood, as sawfly host
Douglas fir webworm

&

Agge, Clerid

* Gnathotrichus

" Platypus

" Trypodendren
fgg laying, larch sawfly
flkoy reconnaissance, larch sawfly
41k River, reconnaissance, sawfly
Ellepis somniaris
imergence, larch sawfly
-nemies, larch sawfly
“Zngelwmanni, Tendrectonus

" Pices

Znoclerus sphegeus
Entomologiecl Socciety of B.C.
Zntomologists, Vernmon Laboratory
Evilobium angustifolium
Erichsonii, lygaeonematus
satimat e
furcpae, Larix
Experiments, list of, Aspen Grove

E.

Fernie field station
Financial sta’ ement
?Iight, Gnathotrichus
- Platypus :
" Irypedendron
Fleas, in fuel sawdust
Fumiferana, Cacceeias
¥ungus, lsrch sawfly

g.
Galleries, Gnathetrichus
» Platypus
" Trypedendron

Gallery analysis, Dendroctonus
Galerucella carbe

Geometridae

Gibbicellis, Hedrebregma

Yage

s 144

57
117,1194130
96

6

43
57

133
26
77
£2
17
15
11
= 56
17
23
75129144 -
42

114,135
53
&

| 12
12,24,25,26,47

149
ie

114




-3 -
G lcontinued)

Gnathotrichus
ﬁraghiaarac
Grave Creek, sawfly distribution

i

Labitesy larch sawfly ;
Hndrobregma gibbicollis
Hglisidots argentata
liellebore, sawfly hoet
Hemlock looper
Lemiptera

lla, Tsuga

Heterop
L.osmer, larch sawily distribution

liypophloeus

i

Infests%iana; lareh sawfly
» Bpruce barkbeetle

" s Calligrapha verrucosa
ingect ¢ ¢ to sessoned wood
Insect problems for 19356
Insects associated with lerch a&wfls
Insects attacking green logs
Instars, larch sawfly
Inventory
investigators, Vernon Laboratory

E
Kootenmay lark Infestation
&

wapreh sowfly
Larixsgﬁﬁﬁ

" ’ &m&thatfi@kaa
" ~aron sawf

« ¢ Flatypus 4
» .. Trypedendron

Lasciocarpa, Ables
ipscliocampidae
lLeand eahla, borers in
Lepidoptera
Lit&?&tnra. larch sawfly
s Platypus
» s Vernon laboratory
ﬁﬁzﬁﬁﬁ ﬁrmak sawlly ares
3 epole
@u&giggg hggh lead

BB,67,T2,85
131,134
15

21
59
STy 06
‘E

&§
1%:53

1&&;&16;136;13&

6y 9

6,12,24,25, 144

153,1%&3‘
e9
20
79
83
12
6
vd
-}
60
el

163
11
12

B
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L (continued)

Logs, foreign shipments
Log preference studies
Lumberton infestations
Lyctus, in furniture
Lygaeonematus erichsenii

K

#alve moschatus
Hammale, in conpnection larch sawily
Mapy lareh sawfly areas

w spruce bark beetle areas
HeBain's lake, larch sawfly distribution
Helecd Meadows, spruce bark beetle
kenapia, Feorhasia
Jesoleius tenthredinis
Kenticola, Finue
Monticolasy Dendroctonus
Hortality studi: sy Dendroctonus
#oschatus, Halvs
Hoyie tie reserve, spruce bark beetle
Hush mallew *

&
Eematicida, Ceelopisthia
KEeophasia menapia
Hepytia phantasmaria
g

veidentalis, Larix
Organisation, Vernon laboratory
Uyersrowding, Dendroctonus
Ovipositien, larch sawfly

2

Parasites, Sfrnﬁ-ngwfly
Ferimegatoma

Ferones variana
Fhantasmaria, lepytia

Fleea

F¥4ne butterily
Pinus

Pissodes sitchensis
Flatypus

Flioata, fhﬂi&
Polytomum, Diprion
Yenderosa, Pinus

Population, study of

Page

5
798

%e
12,24,25,47

44
2
it
16
a
10
56

123,24, 47,144

117,119,13
RS TY

44
7
44

65 2426,47
: 56
-1

58,100
5@;6@@57;?3;§§

é
12
147
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*5“
P (eontinued)
Populus
rredators :

rseudotsugae, Dendroctonus
“teronidae sp, ,
Publications, Vernon labvoratery
Pupae, Gnathotrichus ,
" » Ylatypus
* , Trypoedendron
Fyri, Anisandrus

[
Guadrulus, Coelestethus
R.

Racemosa, Symphericarpus
Reconnalissance, Aspen Grove
Rosen lake, dawfly distribution
Hust, on Larix

8
dalieis, Stilpnotis
saliz, eawfly en ,
Sambugus, overwintoring sawflies
cample plots, sawfly
Satin moth
Seelytidae
scelytus unispinesus
sexess larch sawfly
Jigmeidea, Csalligraphe
Sitchensis, iasodes
Snowberry, sawfly on
Snowy girdle
Somniaria, Zllopia
Jpray injury te spruce
Sprays, as repellents on green logs
Spruce bark beetle
dpruce budwemrs
Stanley Park
Steelhead fileld station
Gtilpnotia salieis
Stelenifera, Cornus, sawfly on
Suggeations, for Fernie, 1885
Suleatus, Gnathotrichus
Supplies
Symphoricarpus racemosa

?*ﬁ&

12,43

23,130,139

87

1®

163

e9

80
58,100

69,94

44
142
47

= 31

57
43
43
38
575102
59

57
17
i4
&g
44

58,72,85
182,154
4"
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i

acidity of logs
ambrosia beetle attack
Bark beetle breood studies
Caged lervae, larch sawfly
cocoon cellections
Coelopiethia per cocoen
Growth studies, larch sawfly
Eaaé eayaﬁle measurements, &nath.
" Platypue
" \d " Trypodendron
larch sewfly ezge per shoot
1eagth/?laty§at galleries
log preference studies
loge used in Aspen Grove studies
ﬁgtaarclégiﬁal, Steelhead
» Yernie
moigture content of logs
overcrowding of bark beetles .
parasites recovered, larch sawflly
s+ parasites liberated

?a@hiniéae. payasites of larch sawfly
Tenthredinis, lesoleius

Thuje plicata

Trexmuloides, Fopulus

Trichocarpa, Fepulus

Trirhabda
Trogositidae
u
Unispinosus, Scolytus
¥

Vancouver g ub-laboratory, report
Variana, Peronea

Verrucesa, Calligrapha

Veratrum vivide

Virginica, Diacrisia

Viride,

Veratrum

Willow leaf beetle
Willows, as sawflly haa%

#ilseni, Platypue

b

Ayieborinus

£age

71
ﬁﬁ,ﬁ&iﬁﬁ

69

121

33

24

28,34
625,24, 47

A

- 12443
12,43
44

59

57
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Pacific 1934 Insect and Disease Species Index

Species PDF Page

Abies lasiocarpa 13

Adali bipunctata 97,98

ambrosia beetles 7,61, 64, 65, 147
Anisandrus pyri, shot hole borer 59, 102

Anobiid sp. 96

aphids 32

bark beetles 8, 61, 116, 119, 123
black-headed budworm 57

Brachyrhinus sulcatus 103

Buprestidae sp. 60

Cacoecia fumiferana, spruce budworm 57

Calligrapha sigmoidea 45

Calligrapha verrucosa 45

Chrysomelid 45

Clerid 116, 118, 132-136
Coelopisthia 27

Coelopisthia nematicida 7,25-27, 48, 147
Coelostethus quadrulus 60, 96
Dendroctonus engelmanni 8,13, 146
Dendroctonus monticolae, mountain pine beetle 119, 121, 132
Dendroctonus pseudotsugae, Douglas fir beetle 58

Dendroctonus sp. 138, 142
Diacrisia virginica 98

Diprion polytomum 7

Douglas fir webworm 58

Ellopia somniaria, western hemlock looper 57

Enoclerus sphegeus 116, 137
Epilobium angustifolium 13

fleas 60, 148
Galerucella carbo 58, 103
Geometridae 32
Gnathotrichus sp. 59, 68, 74, 87, 88
Gnathotrichus sulcatus 59, 74, 87
Graphisurus 133
Habrobregma gibbicollis 60

Halisidota argentata 58, 98

Hemiptera 46

Index created at PFC Jan/2007



hemlock looper

Hypophloeus sp.

larch sawfly

Lasiocampidae

Lepidoptera

Lyctus spp., powder post beetles
Lygaeonematus erichsonii, larch sawfly
Malva moschatus

Mesoleius tenthredinis

Neophasia menapia, pine butterfly
Nepytia phantasmaria, snowy girdle, green hemlock looper
Peronea variana, black headed tip moth
Pissodes sitchensis, sitka spruce weevil
Platypus curtus

Platypus sp.

Platypus wilsoni

Pteronidae sp.

rust

satin moth

saw fly

Scolytidae

Scolytus unispinous

spruce bark beetle

spruce budworm

Stilpnotia salicis, satin moth
Symphoricarpus racemosa

Tachynids

Trirhabda

Trogositidae

Trypodendron bivittatum
Trypodendron cavifrons

Trypodendron sp.

Veratrum viride

Xyleborinus sp.

57

116, 118, 132, 133
7,12, 13, 16, 18, 21-26, 29, 48, 51

98

32

100

13, 25-27, 48
45
7,24, 25, 48, 146
57

57

57

59, 102

78

59, 67, 68, 74-79,
59, 74,75
105

32

58, 104

12, 16, 43, 44
60

58

8-11, 17

54, 57,104
58

45

29, 35

45

60

75, 84

59

84

43

75
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