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Herewith 1s presented the annual report of the
Vornon Forest Insect Laboratory eovering research,
reconnalssance, investigations, and expenditurea for
the fiscal year ending Mareh 31, 1938, several new
developments have taken place during the year such as
the initlation of the forest inseect survey, and the
2stablishment of a permanent forest insect fisld station
in Trinity Valleys twenty miles from Vernon., The final
plan gazls for a sinilar station to be sstublishad in
gonjunction with the Provincial Forestry Station at
Cowichan lLake, Vancouver Island, This would gra&tig
facilitate the forest insect survey werk gince all of
the material from the coastal region could be reared
at the Cowichan station and the material from eastarn
 British Columbia and western Alberta can be handled at
the Trinity Station, ..ventually these stations will
be furnished with eleetriec power, water, and telephone.

Equipment at the Vernon laboratory ies being
ateadlily inproved, Regently a eonstant temperature
cabinet has been eonstructed and an up~toedate prejection
lantern has been sequired by ir, Buckell whieh may also
be available to the Forest Inseet Division when occasion
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ST INSECT CONDITIONS,.

In the coastal reglon of the Province there have
baen no seriocus outbreaks of injurious forest insects
for a number of years., In the interior and eastern
pafts, bark beetle populatiocns have fallen to an en-

damic state. The most recent bark beetle cuthresk has

~ogeurrad in Koctenay Natlional Tark but during the past

three years, this infestation also has rapidly declined
owing to a combination of factors such as predators,
parasitesy and above normal precipltation for several
years.

The forest inseet survey uncovered four scvere

~

infestations of ths western hemloek lceopar, i1}

omnieria Hlat, in the Interior, ons in the Arrowhead

districty, two in the Dig Bend rezion, a:d one in

develstoke Parks Heturns from the survey indicated

that the hemloek looper population was above normal
throughout the cntire eastern portion of the Provinces
This was borne out by observations of hemloek looper
adults in many parts of the Ko tenay and Noeky Hountain
areas,

A gevere infestation of the forest tent cater=

piliar s pluviatis (Dyar) occurred in the ? dinaron

Cariboo districty between Williame Lake and Juasnaly




Defoliation of poplar caused by the tent caterpiliarx
s ( Dyar), Cariboo District of

British Columbia, 1937,

vefoliation of poplar caused by the tent caterpillar
Malacosoma pluvialig (Dyar), Cariboo District of
British Columbia, 1937,







Yoplars and shrubs defoliated by Malacosoma
pluviatis (Dyar), Cariboo District of British Columbia,
1937,

Foplars and shrubs defoliated by lalacosoma
pluviatis (Dyar), Cariboo Distriet of British Coluubla,
1837,
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Juesnel and FPrince George, and between ringe Gaorge

and Vanderhoofs. Traing on the P.G.d. Railway were held

up by the eaterpillars on the tracks and deciduous trees
and shrubs were heavily defoliated. The accoupanying
photographs showing defoliation were taken by H.R. Buckell,

The larch sawfly (Lygaconematus grichsonii Hartig.)
in South eastern Pritish Columbia, has deelined to a
point where it is difficult to find fresh ezg scarse
This sawfly is now known to oceur as far wesl as Sloecan
Lake,

At Green Timbers rorestry Station near Hew
Westuinster, conslierable damage to terminale ol young
spruce by iissodes gitchensis lopks occurrsd on experis
mental areas,

Among the insects which have caused minor injury
to forest and shade trecs and forest prolucts may be

mentioned Crypto:x ghus lepathi L. which heavily in-

fested willows around Okanagan Landing and caused damage
to a few ornamentals in the vicinity éf Vancouvers

Anisandrus pyri reek caused destruction of several
ornamentals in the Vancouver area. In most cases the
trees attacked had been weskened f{rom some other cause
such as winter injury. .

The Douglas {ir tussock moth, Hgmerocampa
pgeudotsugata McDs was taken at the coast during 1937




for the firast time, In the Salmon Arm district, it again
caused injury to ornamental firs around a farm house.

A hesvy flight of the pine butterfly, Neophasia
menapia Felds occurred on the Xanailmo River watershed
durine late August, Yo smericus injury to trees coculd
be found.

ocourred
4 curious instance/of ternmites spoliling a fresh

paint Job on a bullding at Green Timbers in August.

The white surface proved such an attraction to termites,
which harpened to be in flight, that a large number
were trapped in the white paint, and although the ine
secte emenped,y they left thelr wings behind, This se
marred the appearance that it becams necessary to aﬁragé
and repaint much of the bulldings

4 loealized outbreak of the aldsr aawlly,

H

gmiehroa grocea Geoff. ococurred on the owell River

tovmaite.

A number.af cases of fleas in fuel sawdust woere
reported during the vear and control recommendations
were made,

Several cases were reported of injury to structural
timbere, both at Powell River and Vaneocuver, by cars
penter ants (Camponotus) and termites,

Several ornamental blue spruce trees in the Vernon

distriet became heavily infested with the tussock moth,
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qug badis and control measures had to

be taken,

In the north Okanagan Valiey, the fall webworm
defoliated many wild ehrubs and deciduous trees as
well as being very numerous in orchards,

TRINITY VALIRY FORIST INSHCT EXPERIMNT STATION

S

On June 1llth, 1929, the B, C. Frovincial Fovest
carvice set aside forty acres (the 5,W. quarter of the
Ne&e¢ guarter of sSection 13, Township 2, CUsoyoos Division
of Yale District) teo be used by the Dominion Zntomelogical
Eraneh for forest insect experimental purposcs,

For several y%&?ﬁ a eamp was maintsined during
£i¢1d ecasons and the eazing of entire infested treos
was carried on. Howevary it was not until 1937 that
definlite steps were taken to establish a permanant
station there,

| With the4@xae§tiaﬁ of a few specioen of conifers

which odour only at high elevations, the area has
ngarly every conifer common to the Interior growing
naturally there, These include Laorix occidentalis Hutt.,
Zicea engelmanni (Parry) Pinus contorta Dougl, ibies

pa Nutt., Pinus montigola Dougl., Ihula plicata
Donney Zguga heterophylla (Raf.), Pgoudotsu:a taxifolias
(Lambert) and fazus brevifolis Nutt. rinus ponderosa Dougl.




grows within a short distance of the area and some
young ones have been transplanted to the forty. 7This
diversity of species provides convenient food for
rearing almost any defoliator which may be reccived
from the area lying east of the Coast Range, Ample
material is also provided for bark beetle sgtudies,

Vance Creek, with a minimum flow of 7 cubia
feet poer second flows alnost through the middle of the
forty with a rapid drop and a thirty foot fall nezar the
south line., This should provide suitable eonditions
for running a small pelton wheel and zensrator capable
oi lighting the station buildings. Conditions are also
favoralle for piping water to thes buildings from Vance
Ureek,

Prasent facilities at the Statlion include:-=-

(1) A field laboratory 24' x 30' of four rooms (main
laboratorye kitechen, sleeving roomy and store room)

with ample space for twe additional rooms in the attie,
{2) A field insectary 15' x 30', The wood work

has been completed and materials are at hand to complete
the soreening, lininge construction of work tables and
ﬁh@l?@&#

Practieally all of the larval material fro: the
forest inseet survey was reared at the station last
peasony but at that time the insectary waz not built and
facilities for rearing the material were of & makeshift

nature.
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The Intomologieal Branch wae fortunate in securing
the assistance of the B, C, Fmra%t Service in carrying out
improvement work on the experimental area, A young ren's
forestry training camp with 15 men was located near the
station and worked under the supsrvision of Branch ufficers,

Ameng the improvemenis welreiee

1, GBuilding a newy improved road in to the station from
the main road,

2. Constructing a bridge across Vance Creek in order to
make the ares more accessible,

3. Clearing a fire guard forty feet wide, completely around
the area,

4, Digzing drainage cnnal through a swamp in canneetiaﬁ
with mosquito control,

5., Clearing and burning slazgh and debris on the area,

It is expected the camp will be augmented to 20 men
during the summer of 1838 when further improvements are
ﬁ@ﬂiémglatﬁﬁ ags {0l owss~=
1. Instaliation of a septic tank,

2, bigging tf@ﬁeh for pipe line for water supplye
3. Ireparing a ait@ for a small powcr shed,

4. Building a tolephone line to eonnect the station with
the Vernon=Shuswap linas, ,7 miles,

8, Continuation o¢f clearingz of debris from the area,
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Dominion Forest Insect
Freld Station

40 dcres




Conatant temperature gabinot,

Varnen Ferest Insect Laboratory.

Gonatant tenperature pehinets

VYernon Farest Insact lLahoralorye







Gonstant temperature cabinet,

Vernon Forsst Insect Laboratory.

Conztant temperature cabinet,

Vernon Yorest Insect Laboratorye
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~etail of outside wiving. Censtant temperature

gabinet,

wetail of instrument wiripn

gabinet.

»
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Constant temporature
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Laboratory = Trinity Valley Forest Insect Pleld Station,

Ingectary = Trinity Valley vorast Inseet Field Stations ?
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Rearing forest imsect survey material prior to insectary

fapilitics.

Rearing forest insect survey material prior to insectary

faciiities,
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Population studies = western hemlock looper -~ Trinity

Valley Fforest Insect Field Stations
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Hosguito Swamp - Trinity Valley Forest Insect Field

Station,

Cleaning up debris on experimental area = Trinity

Valley Forest Insect Field Statione
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85

Yrainage canal - Trinity Valley Forest Insect Field

atation,.

Lrainage canal = T?initj Valley Forest Insect rield

Station,
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The only active ocutbreal: of bark beetles at the
prasent time is in the vieinity of lolLeod Meadow in
Kootenay National Park (see maﬁ}&aexn the early stages,
the attaek was meinly by Usndroctonus montigolas, but
during the later stages most of the mortality has rew
sulted from attack by ips interpunctusg.

By the time the National Parks authorities had
noted this infestation, it had gdined such proportions
that they considersd the cost of applied contrel to be
prohibitive. Howevar, they requested information on
the trend of the outbreak and the samnle plot methed
was used to determine this,

Sevensanple plots have beuen examiﬂsﬁvaaa% year
gince 1934 and the condltion of every tree on sach glét
recordad (see map p. )« The data in the following
tables together with the analysis of the results
elearly indicates that there has been a rapld decline

in the infestation since 1934,
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S

i, froject Number 17634
2¢ Title of Froject:

Bark Beetle Sample Plot Studies,
3¢ Qbject of Froject:

To establigh sample plots at suitable locations
throughout the lodgepole pine bark boetle outbreask at UeLeod
ileadows, ‘cotenay ﬁatioﬁal Park, and to make examination of
svery tree on the plots each ys:r and record its conditions
At the saume time much worth-while data could be secured rela-
tive to predatore and paragites.

4s fiture and Importance of Work:

The aid of officers of the “ntouological Braneh
was gought by the Parks Branch late in 1934 after the ipe
festation had assumed huge proportions in the upper Kootenay
Valley. -Recommendations for eontrol were gsought as well as
information on the probable mourse of the cutbreak. The tr&as
killed to date have ereated a serious fire hazard in that
portion of the park besides pregenting an unsightly sear to
the view of touristss This whole sectiorn of the park haavhe&n
spoiled from & seenic stendpoint, a6 least the dead, standing
trees, Should fire oscur in the area, the scar would remain

fifteen or twenty years,

B, Looation of Work:
MelLeod Meadows and vicinity, sixteen miles

from Radium Hot Springsy Kootenay Rational Parlk,
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6., Officers in Charge and Complete rersonnel:

#alph Hopping, Supervision of Workg
Geos R, Hopping, Direction of Work,
H. A, Richmond, ixeecution of Work,
K. Grahamg Assistance in Torks
C. Morgan, " " "

7« Co-operation With Other Departments:

Officers of the Farks Branch have aided in
many ways in making these investigations, particularly by
providing a cobin at YMeLeod Meadows and assisting with trans-
portation whon occasion presented,

8+ irogress HJeporti

deven sample plots, of one acre cach, were
establisheds Data taken sach yesr since 1934 may be summarizel
ag followgs -=

Flot Is 42 miles gsouth ‘eadow Creek Bridge.
No. of trees on plot - 191

1934 1935 1§3ﬁ 1937

Trees dead . . . . . . . B8l . ... B2 ... 147 . . .154
frges green, unattackeds 31 . . . « 36 « . . . 32 .. . 34
attacked, . 79 . . . . 9 v . e s T ¢ & 3‘
TZ‘@S% tdrniﬁ&» » E) ® * £ ) Ed & L4 & L * ﬁé e & L £ 5 * & L 1
#_ghange

?3‘363 éﬁa‘i ] ® » @ £ d ] ® @ & » *lﬁ%gt » *ééiQQQ #* *%ﬁﬁ&
" green, anat%aak@ﬁ. e oo oe .. *13,88, , 11,11 . , +5.88
» " atﬁa&kﬁé; LI T S "3845&' ® ‘”ggig%i 9""35;?&

® & o 8 & s ¥ @ & #»

" turning . . . . . -98.,12, ,-80,00

Total mortality of Plot 1 to 1937 - 80,638
Humber of trees fallen by 1837--~-= B
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Plot I1: «4 mileg north of Meadow Creek Eridges
- ¥o. of trees on rlot - 230

1035 :.ig&ﬁ =L

Treepg dead . . . v o0 e s 19,

# & ® gﬂﬁ ® L] * 88& ® L bgg

Trees green, ﬁﬁatt&@kéé; 141, . . . 142 . . J13B. . . %ﬂ@

" " &ttackﬁéq .ow ¢g¢ R . T Q

" turning colour o+ . o +1ls ¢ v « o 5 6 v o ode « » » 2

%_change

Treesg dead , . s & & £ B W #8s 8 s a*iiz » 9.1 ,#11¢1
" Breci, unattacked, . . . . . tled - T "&4&
. b &itaﬁk&ﬁ. 4 8 & ¢ & » ‘l’sﬁlﬁ & & & = . "}.»GGQG
" turning colour .+ o o + & o« 80,0 . . ¥20,0 & =500

Total mortality up to 1937 -=---- 43,0%
Rumber of trees fallen by 1937--- 18

£lot III: 9 miles north of lMeadow Creek Bridges
‘ No. of tressz on Plot -~ 337

1934 1935 1936 1937
B T S ———— - o o —_ ——
Trecsg dead o . . . v 8 «79 ¢ & o SQ # & % 35 e o o 97
f?@@% Tfﬁeﬂ, Hmttaﬁkédq» - 351 & 2 - 24& t L ] * g‘g‘é e * 3228
i a{taﬁkeﬁﬂ £ 3 * E ] g o E 3 - E 3 % E ] Ll £ ] é’ L 4 # L 2 B
" tﬁri‘llﬂ@ COLOUY & &« o ¢« 1 & & & & 5 s ¢ s o4 4.4 0
Unacounted for . . . + . « + . . s e 8 8 s e s s s 4
ﬁfehanga
TX’&&S daaé % & & & L] LI I L Y L] *ltﬁﬁ LI 3 ﬂ*ﬁig & *3—2!3&
Ti‘&ﬁs &reun, iihﬁtt&&ﬁﬁﬁ. 4 & e & @ *162{} - % t"'l#ﬁ . &”6#5%
hd agtﬁ@k@@o & % s 8 ‘”3$¢39 & € & bl *59;@&
* turning colour + . . « . . « « w80.0 ,~100,00

® *8&‘%

Total mortality to 1937 eewwwecua29,04
Humber of trees fallen by 1937 =« 4

Plot IV: 440 miles north of Meadow Creek Bridge,

Only 3 infested trees were marked. The rest
were greeny unattacked in 1935, XNo newly attacked tree
Woere apparent in 1936 and 1937,
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rlot Vi 5.1 miles north of Meadow Creek Eridge,
A1l trees were green, unattacked in 1935,
Yo new attack in 1936. Three (3] trees were attacked
in 1837, one by lps and two by Dendroctonuss
Plot VIt 346 miles north of Meadow Creek Bridge.
Three trees showed fresh attack in 1934,
Four more were attacked in 1936, OUne was attacked in
1837,
rlot VII: 145 miles south of Headow Creek Bridge.

%umber of trees on Plot - 123

1934 1%35 1936 1?&?

T?Qes é&ﬁﬂ ¢ @ s & e @ & ® ® 3 1 @ s ¥ ila s & 913 - 028

Trees green, unattacked. . . .91 . . . 94, . . .96 . . .86

# " attaﬂﬁﬁéu e s s 28 o @ 130 ¢+ o o 0 « o 7

" turﬂiﬂt colour & &« o+ e e 0 v o o« 12 40 &« ¢« €& & o & (4]

*  unamccounted for 4+ . .« 3 . . . 3 .. a3 .. 2
T!‘aﬁﬁ é&&ﬁ $- & = [ ] ® . QG ;“gaﬁa. c"ssté
~5335‘ w=6145, .=1044

" # attacked, .

" green, unattabkﬁé. . .
& #
" turhing eolour . . .+ .

[ & ® -
€ - ® -

BTG, . .=B042. +=28,5
§1Q3§Qa ¢ #=D040, ?1@6&6

Total mortaiity to 1937 e w22 o W
¥o trees had been found fallen by 1937.

-

All Plots

Tgtdl ﬁﬁmbﬁf Qf troes Barked sssesssssssavsent 381
#  killed up to 1937%¢scve.a 376

Average Mortallty ......42,7%

Humber af tr@ea a%taak&d in 1924 - 1822
" " 1925 = 29 - Decline of 76,28
. " " o " 1936 - 19 - ¥ w34,
L " ® 1937 - 18 - * " 15,7
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A rapld subsidence of this infestation is clearly in-
dicated by these figures and this fact has been communicated
to the Xational Parks Branch., The plots upon which this is
based repregented every condition on the area from the por-
tions of highest tree mortality at time of marking to the
portions wheve practically all trees were still greeny

Predatorss

Woodpeckers have taken their usual tell of the bark
beetles as evidenced by trees which have been conpletely
stripped of barks

Among insect predatorg, the most effective appears
to be a ptratiomyid which has not as yet been determined. The
larvae of this fly occur in huge numbers beneath the bark,
and although they were not observed to feed on bark bheetle
larvae in the field, they readily attacked larvae of D4
pesudotsuzae in the laboratory. ﬁnfcrfunateiy, they are
rather heavily parasitized, Other important predutors are

Lonchaea sp. and kedeterus sp.

Parasites:

Only one parasitic species oeccurs in sufficient num=-
bers to be a factor in the bark beectle decline, This is a
Braconid, larvae of which are found in the larvae and pupal
¢ells of the hosts The larvae are white, lemon sh&geé affalrs
and the larval or pupal skin of the host can usually be found
beside each parasite larva, Adulte have been reared and will

be submitted for identification,
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Loeations 0,2 miles south of leadow Creck Bridge, marked by
wto white Mgzmr atakes, the line jolning them
running 8 30%,

reec Species: lodgepole pine.

Tree Numberst 1 to 192,

1ot Tstablished 1935, Current exsmination Septe 15 1937

Abbreviations useds
G = Treo green and alive,

I = Tree dead, rFoliage brown or aboent.
T Trae infested and foliage turning colours

Dm « Dendroctonus mentigolac.

§

1 - ips
/30, /31, ete, Indicates yeor tree was infested.

1] 15 G G ¢ G !Clueh. Eneircles

‘ base.

2 16 Geom | GeAttacly G 1] Dgpoty enst side, |

drowned |
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3 8 D/34 b D D
4! 14 G oD T b D
5 4 d/31 D D D
6f 16 D/31 L & D D
71 12 D/31 D D D
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11 8 D/31 D D D

127 12 D/30 D ] D D

13 12 G/Dnd Te Ips D D
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Location: 0% miles north of Meadow Croek Dridge on east
side of road, marked by two white corner stakes,

nation September 16, 1937,

G » Troe green and alive,

D - Tree doad, Zoliage brown or absent,
T « Troe infested and foliage turning colours
ug monticolac.
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Sample Flot 4.

Logatiors 440 milea north of Mecdow Creek Bridge on eact side
of rood,

Thie plot is loeated in an area noar the northern
extrenity of the main HMelood leadows infeatation. Practically
nll trees on it were green, Uhen established in 1936 only those
traos i nfested were numbered, there being bLat trree such treed.
Ne new treos had been attacked in 1936, These trees attacksd in
1935 werer = B , o \ o

Home 164, 765, 7664 (..

Y

Locations ﬁ&éﬁﬁilaﬁ north of lleadow Creek Iridge on scast side of
Toale :

Like Plot 4, this plot is beyond thoe main loleod
leadew infestntions Fractisally all trees on it were groen when
cstablished in 1935, Only infested trees were tagged and whon eXw
ernined in 1936 no new infestation had ocourred, Jross attacked
in 1835 were numbered as followsas

EﬁgQ??%%; 770y 77l 7724

Locationgy 346 miles north of leadow Creck. iigidge on weot
side of ropad, South line runs X BOW, Sel. corner
i2 "Hts Selkirk® sign. '

Ld
Arbrevictions Ungd: same as Flot le
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Locations 1.0 milea south of leadow Croek Iridges OSelis corner
opposite "iile 76," In stand of tiaber gimiiﬁr to
Flots 1 and 2 and was established as a e”ggg azad net “lots 1
a% Ea istablished in 1538 when treecs killed orior to that year
bi&&ﬁé but not taggeds Trees attacked since 1934 were
aﬁgaé ag were those w%iaﬁ were ctill green, *ﬁﬁ tabulation
herefore shows only greqn trees and tiose actlvely infested.
{1d desd troes were not recorded,

77 to 901.

Lsbbrev ;atieggmwa
G = Troe green and nlive,

T » Tree infoated arnd beginning to disesloud,
D « Troe deads Folinze brown oy abacnt,

Dm = Dendroctenus monticolag.
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grichsoni Hartig.)

2¢ Title of Projeci:

A study of the Bionomies and Control of the
Buropean Larch Sawfly in British Columbia.

3« Object of Project:

An investigation to determine the various
factors influeneing the spread of the Huropean larch sawfly
in scutheastern British Columbia and an attempt at control
by the introduetion of the parasite, Mgsoleius tenthredinis
liorley, a Iachinid (Zenillia sp.) from Japan, and possibly,

parasites from other countries,

4 FNature and Importance of Project:

British Columbia has many good, but localized,
gtands of western larch, and the annual value of lareh
gréduc%s approximates three-quarters of a million dollars.
Vhen first discovered in 19334 the sawfly was present in
epidemic numbers on a small area in Southeastern Eritis&
Columbia, By establishing suitable parasites, it was hoped
that the injury by the sawfly might be minimized Whieﬁ probe
ably would mean the saving of the entire lareh stands of

the Province.

& These project numbers cerrespond with cerd index numbers and
are taken from the series allotted to this laboratory by Ottawa.




4+

5. Logcation of Works
From the Fernie distriet westward to Slocan
Lake. iost of the field work was done in the vicinity of

Yernie, B.C,

6. Officers in Charge and Complete Porsonnels

Ralph Hopping, Supervision of Frojects
Geos R, Hoppings Direction of VWork,

He Bs Leech, Lxeoution of Work.

7+ Comoperation With Uther Organizations:
The B, C, Forest Service has provided field
laboratory accomodations near Fernie and has co-operated in
the matter of transporfati@n when opportunity presented,

€, Irogress Reports

- The seasonal development of the sawfly was
followed [or several years, both im the field and under
caged conditionse. This mey be summarized as follows:

~mergenge of adults - During the latter part of lay.
Lsg laying - Throughout late May, into June and July.
Incubation - 10 to 12 days,

&érVal feeding - Continued throughout Junme, July, and

August, varying with elevation and local factors

Cocoons are spun in the soil or duff or beneath logs,
stonﬁa, or other objects affording cover,
during August and Septembers

Generations - One per seasone
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Parthenogenesis - Usual method of reproduction
Diapause - Percentage carrying over to next season
ranged Ifrom ,64 to 22,2 according to sites
Pistribution 1934 - Northern end of Columbia Lake to
Zuternatianal Beundary and Corbin to Rosen
Lake s
1935 -~ Range extended westward to ¥itchener,
1936 -~ Westward to Kootenay Lake,
1837 = " " Blocan Lake,
Lareh practieally eeases north of Columbia
Lake and cast of Corbin so the direetion of gpread has ned-
egsarily been westward.
Hethod of Spread: 1,.5lowly, by flicht,

2¢ In long juups by females carried
in automebiles (conjecture borne
out by evidente),

élsng with the geasonal development the varicus factors
that influence the trend of the outbreak wore studied,
These ma  be summarized as £ollowss-w=
Parasites (native)
: ia igida rack-Hymenopteora-Chalcididse
18934 - 17,18 garasitiﬁm - Bagls 942 cocoons

1935 - 10,0% " 9058 »
1938 ¢ 6.,7% " " 5766 "

Sessa selecta Mgs -~ Di ptera « Taghinidae

1934 - 5409% parasitiam = Dasgis 924 larvae
1935 « 37,.5% " 148 w
1936 - FPigures not aveilable - parasitism heavy.
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While admittedly the figure for 1935 is not based on
a gufiicient ‘ .
number of larvae, the gollection was a random
selection and indicates a marked inerease in parasitism

by this flys
Parasites (introduced)
ius tentbredinis Morley - Hymeno
Liberationg - material fron ez forn Canada.

1934 - 673 1ihe§atad at Lizard Creek, Pernie

1935 ~ 289 " THosen Lake, B.C,
1935 - 1863 » " Hosmers B.Cs
1936 ~ (159 " " Kitchener, B.C.
| 16537
Recoveries: ’ .
1935 - 187 - 2.6% perasitism - Basis 7058
‘ gocoonsg.,
1936 -~ 1344 - 20.0% " - " 6766 v

Liberationg - Material from loeal collections.

1936 ~ 93 liberated at Lizard Creek,
®

- 229 " Rosen Lake,
- 106 ® " Lumberton, B.0.
- 229 # . ® ¥itehenery, B.C«

Total liberations = 3640 adults,
iia sp. - Diptera - Tachinidae.
Liberations - Waterial from Japan via Belleville.

1935 - 116 liberated at Rosen Lake,
1935 ~ 758 " ® Hosmers

Zenil

- The original shipment from Belleville contained

1265 flies but the mortality in transit was

heavy., Xo recoveries of this fly have been made,
Predators

Only a single bird, the Western Robin, was ob~-

sexved to feed upon the sawfly larvae, There was considerable
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evidence that miece and mbtles consume the contents of the
’@aaaona but definite figures are lacking, and difficult to
obtaineg The method used of Judging by the type of opening
in the cocoon is inaccurate, Yellow jackets (Vespa sps)
preyed on the larvae to a limited extents

Fungi (native)

Isaria sp.
1934 - 9,0% mﬁrfality ~ Bagis 942 cocoons
1935 « 37.9% # " 7058 »
1936 - 60,4% " " §766 "

The above mortality was under eace conditions but
observation in the field indicated that similar mortality was
occurring theres Because of the continuous nature of the
fungus accurate mortality figures are difficult to obtain

in the field for the entire season.

Total iortality (cocoon stage)

Percentage % Emergence Unaccounted
Year Uortality Basis AW ] : for
193¢ 17,1 942 65,7 - 17.2
1935 5045 7058 3443 1042 540

19386 87.1 6766 5.9 4,2 . 2,8

Xﬁ_tha spring of 1937, eoecoons were so sdarce that
it was useless to try teo collect them, The larches came
into leaf beautifully and it was extermely difficult to

The above data provideg the explarnation for the

subsidence of the sawfly epidemic in British Columbia,
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However, there is one important factor which has been obscured,
but which probably is responsible for much of the mortality

in the cocoons collected in 1936, Beginning on Getober

50th and continuing for three days in 1935, a -17°F frost

was experienced at Fernie. There was no snow on the ground

at the time and many native trees, especially cedars and
pines, were seriously injured. Cultivated fruit trecs were
killed in many orchards and gardenss This undoubtedly

éaused a cahsiﬁarabla mortality in the larvae within the |
cocoonsy but this mortslity was obseured in the collections
made the following spring owing to Isaria taking possession
and hence the mortality was attributed to this rather than
the frost,

The immediate and successful establishment of Mesoleius

is not in conformity with experience in introducing para-

siles nor does it conform to mathematical probabilities,

which leads to the suspiecion that desoleius may already
have been present on the area, although no recoveries of it
were made in co¢oon collections made the year previous to,
and the year of first liberations,

The work in 1937 was econfinad to scouting which estabe
lished the presence of the sawfly as far weest as Slocan Lake,

(incls officerst salaries)

- $512.53
1935 - 837,62
1936 - 649,85
1937 - 32440

Total =~ aﬂtﬁggaéﬁ
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The work for 1938 will be confined to seouting
to ascertain if further westward spread has taken place.
This should not cost more than $50400, However, if further
outbreaks occur, the work of parasite disemination w1§1 be

continued as well as the study of the various control factors,
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Inportant Ambrosia Beetles af’thg British Columbia Coast
With a View to Zeonomie Saving,

Determination of the seasonal development of
the ambrosia beetles Playpus wilsoni Sw., Gnathotrichus
gulcatus Lec., G, retusug Lecs, and Trypodendron gavifrons
Mannh, with a view to the avoidanee of attack on green logs
in the woods and the establishment of a quick method for
destroying the insects in export lumber,

4, Hature an

The project was first undertaken because of
the rejection of lumber cargoes at ports of destination
(prinecipally Australia) on account of ambrosia insects oy
evidences of such. Subsequently Australian authorities have
insisted on a signed declaration by B. €, exporters, signie-
fying that each eargo is free from ambrosia insects., In
cases where ambrogia insects were found in cargoes the en-
tire shipload was fumigated and the cost (sometimes 65 cents
per thousand) charged to the ehipper., It, therefore, became
desirable to find some efficient but rezsonable way to kill
all insects in export lumber ani to su gest changes in log=
ging practices whereby ambrosia beetles might be prevented

from attacking the green logs.




5+ Location of Works

Steelhead, near Mission, B.0.; Green Timbers
near Yew Westminsterj Whonnoeky B.C,3 and at the Forest
Products Laboratory, Vancouver, B.C,

6. Officers in Charge and Complete Personnel:

Ralph Hopping, - Bupervigionof Project
Geos R, Hoppingy, Direction of Works

Ws G, Mathers, Direction and Execution of Work.
Hs B, Leegh, Bxecution o f Work (in part)
K+ Graham Execution of vork (in part)

7+ Co-operation wit
Other Organizati

h Other Departmental Units and
ongs

All kiln treatments and chonmical treatments
of lumber were carried out in co-operation with the Dominion
Forest Product Laboratory at Vancouver.

8. Erogress Report:

Some of the faets of seasonal development
which have been determined for the above ambrosia beetles
are as follows: -+

é. gima of flight and attack.
<e wex which does excavating.
5+ Rate of excavation,

4, Host trees,

B4 Character of galleries,

64 Oviposition habits.

7+« Incubation period,

8, Larval habits.

9., Pupation habits,
10, Length of cycle,
114 No. of broods per year,

In 1933, an effective method was tested for killing
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all ambrogia insects in green export lumber, Samples and
suitable checks were subjected to temperatures varying from
120°F. to 160°F., relative humidity 80%. It was found that
all ambrosia insects were killed in 1.5 hours at 160°F and
1500F., 2,5 hours at 146§¥¢ and 9 hours at 120%F, For the
use of manufacturers, results were published in Circular 38,
Depte of Interior, "The EBffect of Xiln Temperatures and

Air Seasoning on Ambrosia Insects (pinworms) - by Ceo. Rs
Hopping, Dominion iZntomelogical Braneh, and J. H., Jenkins,
Dominion Forest Products Laboratories,

An attenpt to find a chenmieal dip, which would kill
ambrosia insects in lumber within a reasonable time was un-
successful,

The third phase of the study consitted of testing various
chemical sprays on loge in the woods with a view to repelling
attack, and the establishment of the definite period of
attack in order to avoid such by proper rezulation of cute
ting and handling of logs.

With regard to repellents, certain creosote-kerosene
combinations have indieated almost complete protection to
green logs during the scason 1837.

A table was gr@éar@d in order to show when logs could
safely be left in the woods for a time and during what periods
the logs should be removed as soon as cut, This was pub=
lighed in the trade journal, "B, C. Timberman" for the use of

operatores It indicates that logs are safe from attack from
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petober lst to Ayril 30thk, but during the remainder of the
year, loge should be raemoved to the booming ground or mill
pend as soon as possible after falling. This applies
particularly toc hemlogk and Douglas fire

Other factors which have baen investigated as possible
factors in attagk have been molsture content and acldity of
the 10z, In the repellent studies, the meisture content and
sap acidity were established and correlated with the degree
of attack, Results indicate that a moisture content of not
less than 90% is neceseary for ambrogia bectle attack. ¥Ne
definite relationship was indicated between ambrosia beestle
‘éttaak and sap acidity. Data also indicate that unless thﬁ
moisture content becomes less than 90%, the length of time @
log has been cut (up to at least one year) makes little dif=
ferenee to susceptidbility to attack.

1932, Eiln temperature teats.eees$220,36

1@33! gh&fﬁiﬁi&l 51?$§0ritiitv»§taig 3??;&8

Log, pyeferenss agd tife |, amnon
1934, Lag,grafa&¢ﬁ$$, life hige-

fory studies, moigture ;

7 3ﬁé&$i§it¥ teolBussesess 3“?&42@

1935, Raygileat Etﬁﬁi@giﬂﬁﬁutu¢ﬁc 225,00

1%&% ! . ' 212 R R N Sﬁﬁwﬁﬂ
1937, (Not yet compiled) ,
Total i@ﬁﬁia&#%?il?}%géﬁw

It will be advisable to car y out repellent
studies for one nmore season, testing more thoroughly the
ereosote~kerosene sprayss The cost of this work for 1938
should not exceed §200,00,
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Zllopia somniaria Hulst., A Reconnaissance of
1937 Outbreaks and a Preliminary Investization of Parasites.
3. Object of Pr

To establish the areas of défaliaiian. eatimate

‘tree mortality, and to study parasitism and moth emergence
as a possible index of development in 19383 alsc to collect
pupae for parasite storage experiments at the Belleville
Paragite Laboratory.

4, Nature and Importance of Work:

The western hemloek looper, in the past, has

cauged greater timber losses in the foreasts of British Columbia

than any other defoliator with the possible exception of the
Douglas fir tussock moths The present outbreaks, which
first came to notiee early in August, 1937 (through the forest
insect survey)s are probably the most extensive which have
occurred in the Province. ¥any timber limits are involved
upon which the yearly levies have been paid for some time
and the wholesale destruction of the timber would mean a
great loss to these licensees. Several of the larger com-
panies are already in communication with us and we are
keeping them informed of the developments in case salvage
operations become imperative., In order to do this, it will

be necessary to make a rather thorough study of the factors
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influencing the trend of the outbreak. Under the conditions

obtaining on the areas, airplane dusting does not seem advis

Big Bend Area West of Goldeny Trout lake in
the Arrowhead distriets Trinity Valley Field Station for
rearing work and population studies,

6. Officers in Charge and Complete Personnel:

Ralph Hopping, Supervision of Project,
Geos R, Hopping, Direction of Vork.

K+ Grahamg Execution of Works
H. B. Leegh, * # "
Ceeil Morzan, # " "

7. Co-operation with Other Organizations:

The B, C, Forest Serviece reported outbréaks
and furnished transportation to officers when opportunity
permitted,

The Trout Lake infestation was the first one
to be reported in August, 1937, This area is approximatdy
twenty miles long and one to threec miles wide, An officer
visited the area shortly after the report was received and
found the caterpillars commencing to pupate. Bubsequently,
20,000 pupae were collected, 17,000 of which were sent to
the Belleville Parasite Laboratory fﬁ; storage experiments.
At the Trinity Field Stationy 3,000 wéwa retained in order
to get some idea of parasite emergences

Parasitiem:

—

able .
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Moth emergence

HaleSsssevenle8% Basis 3,018 pwae
Femalessssee 68,1% ] " "
Parasites... 4.9 L " 1 4

The reason for the low percentage of females becomes
clesr when it is known that this collection of pupae was
made at the beginning of pupation. “The pupation peak of the
males occurs prior to that of females and an early collection
would mean a preponderance of males,

The rather low parasitiem (although approximate) coupled
with the great numbers of moths in flight in September indie
cates continued severe éefcliatian inyl@ﬁ%. Last summer's
feeding will result in a tree mortality of 85 te 90% over
limited areas, but over the entire area of notieesble defolw
iation the mortality will be 5 to 107,

Other areas of infestation occurred on the Big Bend
Highway about 40 and 60 miles respectively from Golden, and
another area in Revelstek&_?arkt The limits of one of the
Big Bend areas was determined as being approximately 14 miles
long and 2 to 3 miles wide. The same observations (as above)
on fr@e mortality apply to the Big Bend areas,

With the material colleeted at Trout Lake, a long time
experiment on the yearly fluctuation of population (exeluding
paragites) bas been commenced at the Trinity Fleld Station,
Biotic potential will be traced through a long period and cor-

related with outbreaks in an attempt to establish factors

responsible for the comparatively sudden rise in population
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from time to time, A similar experiment is being conducted
using the Douglas Ifir tussock moths
9. Cogt of Cperations
The cost in 1937 amounted tc $73,85 including

officers' salaries, Tuis does not include the population
studiee being initisted at Trinity Field Station but covers
only examination of outbreaks and cocoon collections

10, Future Work:s

It will be nscessary to make a much more
thorough study of parasitism and other factors influencing the
outbreaks in 1938, Igg parasitism has not been determined
and more accurate -data is neecded on larvoe and pupal marasite
emer;ence., The cost will approximate $500,00 including

officer's salaries,
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1e Droject Numboer 170635,

2e ZTitle of Praojects

4 survey of Insscts Cecurring on Spruce in
British Columbia and Jestora Alberta,

Se Ubjeet of rraoioct:

crimarily, to determine whether the Luropean
ayruce sawil- 1z present in western Cennda soruce atandg, to
inerease our knowledge of injuricus forest insects in this

regions anig to detect infestat

.}
-
]

18 oy dafoiliating insectse

4. Hature and Importance of | roject:
The uropean apruce sawily is the most dege

tructive forest inseccet ever imported into Canada. Apparently,
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pous
ot
+
a3
Lo
foe
e
e
4
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o3
B!
e
-
L3
#y
3
i

yrbattins thio dingoct is by the

proper importation and digemination of parasites from Zurop€.

¥ ek 5 RIS T PO TR o A b
In order lo accompligh thia end most success?

* Foadem 3 o AD e A Yy B ey
agsary o Imow ths dotniled dictzibotion of

£

order to distribute parasites most effectively; hence the
forest insoet surviy.

H. Lovation of Vork.

Throughout the forasted aress of British

Colushin and western Alberta. Aearing of usaterial

PO

ried ocut at Trinity Tield Stetion and 2t the Vernon lab wratorye.

6. Cfficers in Charge snd Complete rFersonnsls

ifhose responsible for carrying out the forest

insect survey in British Columbia are ags £olloWE;s ==
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Ralph Hopping, &Q‘iﬂi@ﬁ<ﬁua&*ﬂlﬂ ical aranah

Geu* Re Hopping, "

21; ..,Sg Lﬂ’{*ﬂh\’ # w #

e Co &aﬁﬁlng, Chiei Forester, Vietorias B. C.

magar &; 3; «@ﬁninga, Supt. Banff hati@nal &ark
Capt s He Run: im&,&g Supt. i{»hf}, feve iuﬁiﬁvp Gl ﬁi»}?*

and FKootenay National iarka;
hs Co Wright, aaﬁt; Jasper NHational Fark,
Ho Knight, supt, weterton Lekes Hationel rerk.

Those making collsgtions were rangers and wardens of
The B. C, Jorest Jervice and Fational Parks respectivelyy
as well ar foremen of the loung ens coresiyy Truonilng Campse

7o Comoperstion With Other Orgenizations (covered above)

B, Iyrogress doporis

e survey was comoencod in L1037 when cortain
available men in varicus organizations connected with forest

auninistration were asked to malke ﬁﬁilaﬁtiams of insects

5

E . T VR I R T O - DO S |
Lron cpues on fthe viglinity ol luniry ptotlons GUILE o ungy

Julys August, and Leptember, These eollections are made by

placing a ground m%akt cX canvas benoeath the guruce tree and

[ER P T ey g
wWE A4 L&

ey T . 4 e
o WU IO TIZOrGuB L o

4

T
?«-.M

it Ly bitting the stem
with an axe, Irees up to fif{een feet in height are used,
All insectes whicn fall upon the canvas are placed alive in

a hoewyy cardbonrd LoXe suruce Tfoliege ds vrovides for foody
ani the box is scaled with tape and mailad to the Vernon
Lavoratory fvom the nearest post office, Thesa boxcs are
collapeiblo, and bear thoe rrinted adiress of the Vernon
Laboratory, They are mailed to coeh aolluctor at the bow

ginning ol each of the four months mentioned above, Irinted

instructions are included with each box and a negative report
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form in case no insects are discovereéd.
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tailed stotonc

Total
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Nuwber ol insectis potentially injurious..
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dllopia so
yYarjana Fern, and the larvae of the sawfly, Pikonems d

{Crenson),

9., Cast of Cperations

The g¢ost of this work to tha.gatﬁmﬁlngiﬁai
Branch was small, amounting to the cost of the boxes (figures
for whieh ars not available) and the gaaﬁage on boxes and
letters which did not excesd §25,00, The expense of officers
attending ranzers' meetings in order to explain the survey
plan, might be added, ths amount belng $64,20,
10, P

rlans for the extenslon ol ithe pregent survey
during 1938 have been balrly well formulated. Thore i
definite assurance that the number of boxes sent out during

1638 will approximate 1,200 and the returns should be in the

neighborhcod of 1,000, In 1539 the survey will probably reach

the maxinun number of collections practicable for Zritish

Colunbiae
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The forest insect survey in British Columbia was
commenced in 1937 for the purpose of determining whether the
Zuropean spruce sawfly was present in our western spruce
stands and also to gain a fuller knowledge of our forest
defoliators. The survey also serves to bring to light out-
breakes at an earlier stage of development than in the past,
The methods employed in making the survey are similar to those
employed in eastern Canada,

Certain available men in various organizations con-

- nected with the forests and timber industry are asked to make
collections of insects during June, July, August, and
september, irom spruce trees in the vieinity of their stations,
These collections are made by placing a ground sheet or
canvas beneath the spruce tree and shaking the tree vigore~
ously or hitting ;} with an axe, All insects which fall

upon the canvas are placed alive in a heavy card board box,
spruce foliage is provided for food, and the box is sealed
with tape and mailed to the Vernon Laboratory from the
nearest post offices These boxes aresgpecially made, collap~
sibley, and bear the address of the Vernon Forest Insect

Laboratory., They are mailed to each collector at the beginning
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of each of the four months mentioned above, PFrinted instruc-
tions are ineluded with each box and also a negative report
form in case no insects are discovered, Zach co-operator
receives a written acknowledgement with a gen:ral statement
as to the contents of the box sent in,

At rangers' meetings and other meetings connected with
the timber industry which are held regularly in various parts
of the province the officers of the Untomologiecal Branch
explain the need for the forest insect survey and the methods
proposed to carry it out, At the same time a summary report
ig presented of the previous years results,

Those largely responaible for the organization and

carrying out of the survey in the west are as followss=

Ralph Hopping, Dominion Zntomolozieal Branch,
Vernon, B.C,
Geo. Re Hopping, Dominion Entomologieal Branch,
| ?ernan, Be Cs
Hs B. Leecch, Dominion Zntomological Branch,
Vernony B, C.
Be Cs Manning, Chief ¥orester, B, C, Forest
b Service,

Hajor P, J. Jennings, Supt, Banff NHational Park,

Capts E. ¥, Russell, Supt., ‘ohos, Revelstoke, Glacier,
and Kootenay National Parks.

Ae Co Wright, supt. Jasper National Park.
Hs Knight, Suptes Waterton Lakes National
Park,

in this initial year of the survey co~operation in

the matter of making coliections was confined to the B. C,
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Forest Service, and the Hational Parks Branch. Other organ-
izations will be included as the survey is expanded,
The following summary of results obtained in 1937
i8 necessarily general because much of the material has
not reached the adult stage and identification 4if uncertain

and often impossible,

, Boxes Boxes Negative
Kamloops June 13 ] 5
July 15 11 3
August 15 12 1
September 15 11 2
Vangouver June 18 1 6
July 18 9 9
August 14 4 6
September 12 4 6
Prince Rupert June 8 1l 3
July 9 4 4
August 9 4 4
September 8 4 4
Prince George June 7 3 2
July 7 2 5
August 7 4 3
September 9 2 4
Nelson June 12 5 2
July 12 g 3
August 12 9 3
September 12 4 6

109
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Boxes  Boxes Negative
io Month sent = returned reports

Banff July 11 2 9
August 12 3 6

Septembor 7 - -

Yoho July 5 5 -
August 5 4 1

September 5 2 1

Glacier July 3 1 2
August 3 1 2

September 3 i 2

Mt. Revelstoke July 2 2 -
Auguat 2 2 -

September 2 2 -

Kootenay July 3 - 3
August 3 3 -

September 3 1 2

Waterton Lakes July 5 - 5
August 7 1 1

September 2 - 2

Jasper July 11 10 1
August 13 13 -

15 10 5

September

S

These camps were established by the B, C., Forest

Serviee in co-operation with the Federal Government to make

forest improvements and train young men in elemental £ orestry,

Noe of boxes sent seasesasdl
No. of boxes returned ,.,17
Hegative returns ceeeseesld




No. of boxes sant ..... 401
Ho. of boxes returned.. 189
Kegative reports ,sssse 138

Pereentaze of co-operators making returns - 82%4.

(and Other Mthmwéu)

Acarina (mitaa) .

Araneida (spiders)

sessenvnsens O CaBEBewsss.o. o8

?ggéggrés.ag*‘...aﬁ

Alleculidae seseseccns.8dULlEuescnccrcoes
Anobiidae P sesosBBIBB S
Buprestidne seseessesves " ssscsessscns
Cantharida® sseeseeonsr ™ sussscesene
Carabldae seessesncsnss " sescevensas

staﬁbyeidaa sssssesssslarvae
tnﬁ.&tyatﬁaﬁultﬁ
Ghrysomeliéae sessssseslarvae
adults

Qaaaigelliéa@ sesesnes.lBrvae

I A X AR R EREE
I EEE RN SRR ]
I EE R A E BN E]
' ZEEEE R N B
[ E SR EE S S ] 18

evosesees D UPAS susevsssen 2

" sseesssssadults

Gureulianiéae evswenssslarvae
pupae

adults

Elateridae sesevenssns adal%a
Helodidae sscesscoves-
Lampyridae seessensesns "

Lathridiidae ssecsvesse "
Leiodidae sesescvosons "
lelandryidae ssesceene
Helyridae ssevavosssee :

Scarabaeldae sesesnsne
Scolytidae sseeeseeens larvae
adult
Staphylinidae sesesese "
Tenebrionidae ssesssss "

a few
sseonenna ST
ssesnssas 41
I E2XE TR 3
sasversss 2
sasssnens 9
$Eh2Bndne 1
essennses 1D
ssssveses 12
ssessesss 2
[EEEE RS RN
sennssaes 1
IEZET R E RN
susenvsne 1B

il&i&'ill 24

0D €1 00 20 ot i 14 1d

88
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DOLB sdsvsasstosososssssadsitbs0snsnnsases Several

32??@62@&1&({?3@#13a3) 480 suesnsasassasonvansrasnse 90
Qargggggrg (?G?fi#ﬁl&) P |

Q&g&g@gﬂg GeResssENNesRserEsIRBEsan s connbenonaaness L2
' ﬁ;ﬂgg&ﬂ ABilidae sessecer . o..0 BAUILE suvsves ‘3
' ‘ Bibionidae seeseescsas " ssveess 13
Culicidae sesesenvevnss " wessese O

Byrphldae sevsevesnsse 1LATVAE ssvsses 57

PUPBE sossnosns é

2dults sessess 2

?ipﬁlidaa GeseBsesnus s # sessece 2

Trupaneidae c¢veesconss " ssssene 1

Trypetidae seesoeacsnes " sesnenes 1

Unidentified Diptera + pupa ssseceesss 1

adults sasecses 8

Eemgggggg Anthocoridae seessanss aﬁuits PP |
' Aradidae seeecocnsrene P
Coreidac svesssssscces " ssnsess &

Lygaeidae secesssscose " sessses 16

Hiridae sssseesnscsene " seveses 91

Habidae secscvacsvsves NYIPH  soavssse 1
adﬂltﬁ sesvsone
Heididae seesvvrccssnves braEREES
Pentatomidae seesssosns amg%y egE8 ses 20
nymphs ssessss D
adults sesssss 4
Unidentified Hemiptera,nymphs sseesse 2
dults esesses 11

Homoptera Aleyrodidas seescsooee immature seees 3
&éultﬂ SEsssas 5

Aphididae
Dilachnus 8ps esse 8dults sseeses 41
“Mindarus 8p. seee " #sa0 e mANY

Unidentified aphis, adults swsese 12
Cercopldae sevesssveee ﬂ¥m§a toravons
adult® ssevcee 3@
Cloadellldae seveesccs ﬁyﬁpﬁ sesasses 3
adults seeeees I ,
Co0oldne sseevesassees NYMPHS ssvsvne Several
aéultﬁ sssenes 4
3“13@?1@&& AR BRAER LD Y sessese-1l
Phylloxeridae (ﬁdalgaa Sﬁ?;) galls .. 46
adults eseeee many
Unidentified Homoptera, " sonus




Heurcptere

al Hymenoptera

ABLB sevensernvernsnne lBrVa sessvuce
adult sesssase
Lygaeonematus ssvev..s €Z¢ BCArs,

1
1

eocoons (Larix) 13

ﬁs&éij}riaﬁ 6o BBy wasg l.maé 'S 220
COCOUNE yaunes
Mul%ﬁ [ EE RN N
Faghynematus sesesvess 1lAYVAL onsens
Pamphiliidae seevvecose " ssessae
Siricidae essesssrveonsBAULLS sovense

Ch&}»ﬁiﬁiﬂ&e [ E RN R XN adulﬁﬁ (A E RS RN
Ichneumonidae lecseses " Beresny
Unidentified snsseevan COQOONE suasewns

adults seesces

Anta (miscellansous),. 8dults seseess

Cacoesia sesnscscnveas LATVEE seensss
PRPEG ssesvons
adults SR B Ee s
Ell!:pia 806rcccotsscse LATVAE ssvv.os

PUDBE sensesses
aﬂulga $evssen

108

ol
=R R g A

- W R

Geometridae (undetermined spp,)larvae 176

?ﬁ?&_@ L E R R EETY
&dﬂit& I Iy
Hemerocampa seseeevsss BAULES sevvons
Halacosoma sseves econs COCOON sasnese
B0ULE senensss

xeﬁytiﬁ seesessscasens LAPVAS sewscnss

PUDBGsevcovns .
Paronen sesesssessonce LATVAES sosevvse
PUDEE sassesns
adulte sevsnse
Unidentified Lepidoptera, larvee sse.
DUPBE psunveses

adult® sepaenss

Chrysopldae seeessesse 1BTVAEG sossnne
PuUpae sweseses
adulte TIINEL

Hemerobildae sssveeces LATVAL sevvens
adults svevsens

Polystoochotidae ..es. ® T iy

@
10 QAN A 0 10

L

WO o
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Raphidifidae sesecesess LACVA ssvsenss

adults ssences

Unidentified Feuroptera; larva ssssee

adults sesecs-

Q I gkﬁgg@fﬁ sostusersvesnesssensacsgss AGUILE sasvens
Plﬁgaggarg ﬁtcpcuﬁaasa‘ﬁ*;uvata.¢;~@¢a&§&1ﬁ5 Book s
ngﬁgﬂgEQ SR P R P RP s RIPERAINBERBE S 3631%3 I AT R RN
Irichoptera ii-&%Q»ﬁtiaitii%iwmﬁataﬁtwﬁﬁﬁlts‘Qiitaﬁt

gggﬁi {Qﬁ fﬁliag@) sRE BB BEERABONGE SN

F 4 &raﬁhggiﬁag BEB NGB EENBEBE BB BE
GﬁlQﬁQi@fﬁ S Y T AL

B8amMPles ssscve

agy CaBos sees
other stages .,
1arvae sessces
PUPBE sewevce
adults ceevres

B iy

&

4
84
26
2
195

Sallagggia seecessecseccansnancssaasses SOVEral
Corrodentia (Psocidas) s.e cociesscssccasss
Lernaplers seesccocssesssscssseenssnsses v
£ 0iplopoda eesevscccvcssssscrscenscnanvosens

Dipters sssevscescnssasnvans

Hemiptera sseseescecncrcscos
4 Homoptera sesessvssvssesacns
e e

; ff Y tgg

2T EERENER EREE IS
& ’ (anta 2 14) sene

Lepldoptors sevecessasescnce

larvae seisons
DUDBE aswnseves
adults sesssee

BOES srsssnssn
nymphe seesess
adults sesvsss

imeatiure sesse
adults vesenee
BB11l8 sessvess

18TvE8 senness
QOUCONE svesvsw
SAULLYS esseese

larvae IR Y.

PUDEE sanusane
adults sueseees

90
1
12

87
?
34

20
8
138

5
101
46

118
31
33

318
49
35

9




Heuroplera ssevesecscnsccces . larva® soveves
PUDBE suservwe
&éult& HEEE s e

Orthoplera  seeescesvrsensnosccccsonsonsnsss
Plecoptera
2%& sanura
ITAIChOoptera sssvessvessvnossocascovsnsnnnne
¥ Fungi (on £0liage) sessesss 8amples sevvve

[ 222 2 R R R R R R Y R N N E R TR ET Y

(2 AR R N R R TR R

9
2
15
10
6
7
6

+ Actual totals should be much higher, especially under

liindarus spes since these were of ten recorded as "many"
or "numerous.®

92

& Directions were given not to ineclude spiders, sentipedes,

anta,

¥ Fungi on leaves of Pices, Populus and 3alix,

ArYachnida seveoesens 88
Coleopteras seeeseees 223
Collembola sesese3€veral
Corrodentia (Pgogidae)90
Dermaptera sess-ssos 1
Diplopoda seeesesses 12
Qiﬁter&*§iytg;t§ubiy 93
Hemiptera seesessces 186
Homoptera (less galls)oé
Hymenoptera sssevec. 132

“Lepldoptera suescses.e 403

Heuroplerais ssvseses 28
Orthoptera see-seese 3
Plecoptera ssevesscco 10
Thysanura ssesesssee 6
Trichoptera sesssesce 7

Fungl (on foliage).s 5 sample s,

T8 TOTALS (A1l stages included)

Ho specimens of the Juropean spruce sawfly in any

stage were recdved in the shipments,

notice three outbreaks of the western hemlock looper which

The survey broucht to
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subsequently increased to seriocus proportions, The three
defoliators most commonly received were the western hemloek
looper, illopia somniaria Hulst., the black headed bud-moth

Feronea variana rernald and the larvae of the sawfly

Fikonema dimmockii (Cresson).

FUTURE SURVIY PLANS

Flans for the extension of the present survey work
during 1938 have been fairly well formulated, There is
definite assurance that the number of bhoxes sent out during
1538 will aporoximate 1,800 and the returns should be in
the neighborhood of 1,000, In 1939 the survey will probably
reach the maximum number of collsctions vpracticable for

British Columbia,
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In planning the survey, it became evident that ascemo
dations must be provided where food was readily available fox
raaring larvae, Yor some years the B, C., Forest Service
has reserved a 40-acre tract of timber in Trinity Val ley,
twenty miles from Vernon, for the use of the Uominion
intomologieal BHranch, This tract 1s particularly well suited
for development as a permanent forest insect field station
because the stand is of all classes, and nearly every conifer
common to the Interior of the Frovince is represented on
the plot. A good stream flows through the centre of the plot,
‘the minimun flow being nearly 1 cubie foot per second.

During 1937, two buildings were erected, a main building
{laboratory) and an insectary, althouch the latter was not
completed early enough to be of any use during that season.
The main building consists of a laboratory, sleeping rooms
kitchen, store room and clesets, There iz anmple space for
two more rooms up-stalrs, When completed, the insectary will
congist of two compartments; one scresened with 40 mesh wire
"and the other with ordinary sersening. .ventually, electrie
light, water, and telephone facilities will be installed.

| Larvae and other insects, received from the inseet
survey ashipments, which require feeding and care during the
spring and summer, will be handled at this field laboratory.
At the same time, investigational work will be garried on to
determine and evaluate various factors influencing the rise

of destructive forest insect populations,
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A similar station is planned for the coastal region,
This will undoubtedly be situated at the Cowl chan Forestry
Station andy when established, van take cars of the forest
insect survey material for that region as well as carry on
inveastigations of problems y%@uiimr_ta the coastal belt,

In addition to major projects, the Vernon Forest Insec
Labvorstory is ealled upon to investigate and make control
recomendstions for many injuricus insects of minor impore
tance, These are generally brousht to atteﬁtieﬁ by nurserymen,
Householdersy lumber manufacturers and dealers in forest
rroducts,

Some of these insects about which information has been
supplied during 1937, together with gontrol measures, may
be listed as followgi==

sissodes sitchensis Hopks = Bs C. Dorest Xursery at

Green Timbers, Yew Vestuinster, B. C.

Camponotug eps. destroring timbers in vrivate dwallings -

Vancouver and Powell River,

Fermites ~ desiroying timbers in a University o B, C,
Buildings 2lszo spoiling s now paint job by
stieking to the paint in great numbers,

Irachykele blondeld Mars., -~ Inquiry on distribution,

fleas in fuel sawdust - Several requests fof control
mgasures from Vaneouver regidentss

snisandrug pyri Feck- Attacking ornamental scacia tree

and walnut in Vaneouver, B.C,
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ghug iapathi L. - Attacking ornamental w:
both at Vangouver and Vernony B, C.
dotolophug antiqua ~ attaeking ornamental spruge at ¥V
Hemerocamps g§§§g35§§%§;g Heb.~ attascking ornamental
Douglas fir, Salmon Army B. C.
Hemichros grocea Geoff, - attacking ornanental alders
at PFowell River, B, G,

Adelges cepnlevi Cil, on 3itka spruce.

saperda sp. in Aspen logs - Pacifie Lumber Inspoction
Durcau.
A grest many odd rearings of forest and shade trae

e}

insects were carried out at the Trinity Valley FPield Station
and thrse sbipments of bark beetle parasites, Coeloides Spes
wore made to the Belleville Laboratory for trans-shipment to
Folland,

rhenologlcal notes were commencsd more or loss as 8

trial to dotermine the most suitable spescics to establish

ag permanent phenclozical indices,
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The eoast distriet of British Columbla was in 1937
again free of any major outbreak of forest insectss How-
ever several minor outbreaks occurred, ineluding a serious
infestation of the sitka spruce weevil, P&gaaéag Bitchensis
Hopkesy in the plantations of the Provincial Forest Service
adjoining the Green Timbers Forestry Experiment Station
€6 miles gsouth of New Westminster, B.C., and an outbreak
of the alder sawfly, Hemighroa grogea Geoff., at Powell
River, B.C., MNoreover, heavy flights of the pine butter-
fly, Neophasia menapia Feld., oeccurred on two rather
inaceessible areas on Vancouver Island, but no noticeable
defoliation was reported,

Ambrosia bectles attacking freshly eut logs continue
to be an important problem in this district and the main
project of this laboratory during the past year was the
continuation of the investigation of repellents as a
possible means of preventing attacks. This project has

been carried on during the past three summers and of the




varioug solutions experimented with the e¢reosote~kerosene
mixtures have shown the most promise, A preliminary study
of the sitka spruce weevil infestation at the Green
Timbers Forestry Experiment Station was also undertaken

in addition to the investigation of various minor prob-
lems, the inspection of reportasd inseet damage to shade

and forest trees and to forest products, and the issuing

- of entomological advice in conneection with such damage

and in reply to a considerable number of inquiries received
regarding various miscellaneous insect pests, The out=
goinz mail from this laboratory during 1537 amounted %o
181 letters and 18 packages, handled without any stenographie
assistance,

The laboratory was visited by Dr. Arthur Gibdson,
Dominion intemologist, on September 7th, by Mr, Ralph
Hopping, Forest intomologist in charge in British Columbia,
on October 12th and by Mr. G.R. Hopping, Assistant Forest
Entomologist, in August. These visits were for the pur~
poses of inspecting the activities of the laboratory and
of conferring with the writer on the work in this district.
Both Mr, Ralph Hopping and HMr, G,R, Hopping also visited
the laboratory at the time of the annual meeting of the
Entomological Society of British Columbia, which was held
in Vangamvar on February 27th, This meeting was also
attended by the writer.,




In the latter part of August the writer was very

/100

fortunate to have the privilege of visiting the laboratories

of the United States Bureau of intomology, located at
Fuyallup, Wash.s and Portland, Ores Investigations of
trueck crop and garden insects are ¢onducted at Puyallup
and a half day was spent there looking over the equipment
of the laboratory and conferring with Messrs. VWms Bakey
and C.W, Getzendaner, members of the staff. onroute from
Puyallup to Portland, a stop was made at the Pack Demon-
stration Forest of the University of Washington. This
forest is located at La Grande, Wash,, and is the site of
a new forest insect field insectary under the supervision
. of the laboratory at Portland, The latter is the head~
quarters of the Bureau's forest insect work in the Pacifie
Northwest and as its problems are very similar to those
of this laboratory, an extremely profitable day and a
half was spent there., In addition to discussing in the
lavoratory various phases of the entomological work with
Mr, F.P, Keen, entomologist in charge, #and with Mr,

ReL. Furnisgs, uaaistaﬁﬁ\antemalagzﬁt. a trip into the
field was made with My, Furniss in order to look over a

logging operation salvaging fire-killed timber and to

observe the work of wood borers, particularly the Cerammbyeid,

Criogephalug

important problem of the Portland Laboratory.

in the fire-killed timber, an

productus,
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The writer also spent from Kovember 7th to 30th
on detail work at the Vernon Laboratory.

The weather in the aoast district of the province
during the year was characterized by a prolonged cold
spell extending through January and most of February folw
lowed by a very baakﬁaré gpring and a comparatively cool
sumners A mild fall was also experienced %i%h the first
frost not being recorded until the middle of November.
Anspections.

In addition to varigﬁs inspections of inscet damage
to local shade trecs and forest products, particular
attention was paid to the construction of a new road
through the centre of Stanley Park and the dispesal of
the resulting slash., (Sce ¥igures 1~6),

lioreover, an examination was made on July 7th of
the alder sawfly outbreak at Powell River,; B.C., and at
the same time a reported inmsect outbreak in white pine in
that district was investizated. The latter, however,
proved to be white pine blister rust work in young second
growth coming in on logged over areas, A number of the
trees had been killed while others showed only dead branches,
Some of the infeeted trees showed piteh moth attaek while
a Pityophthorus sp. was recovered from the trunk of one of
the dying trees,

An inspection trip was also made to Vaneouver Island
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in the latter part of September. A portion of the Hanaimo
River watershed on which a heavy flight of the pine butter-
£f1y had recently occurred was visited, but no defoliation
of the timber was founds A visit was slso made to the
Provineial Forestry Ixperiment Station at Cowichan Lake
where the occasional dying Douglas fir on the experimental
plots continue to be a problem, Suech trees show Pageude=
hylesinus and Sgolytus attack on the trunks and in some
cases the work of what is apparently Pissodes fasciatus
Lec., is to be found at the root collars, However, the
primary organism attacking the trees is undoubtedly the
root fungus Armillaria sp. While on the 1éland the
opportunity was also taken to confer with officers of

the Provincial Porest Service at Viectoria, B.C., on our
work and to vigit the laboratory of Hr, W. Downes,
Co-operation,

?gry satisfactory co-operation has been maintained
between thias laboratory and the University of British
Jolumbia, the Provineial Forest Service and the Dominion
Forest Products Laboratory. Grateful acknowledgment is
made to the University for the continued use of Room D
in the Agriculture Building as an office and laboratory
and to its Department of Forestry for permlssion to use
its forest for our works During the aﬁaanea of the

Frofessor of sntomelogy during the summer months the
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writer has been only too pleased to handle the various
inquiries rececived by the University regarding miscellan=
eous household and garden insects, Particular thanks are
also due the Forest Products Laharétary for providing
space for our portable rearing cages and for the splendid
co~operation regarding entomological poblems in connection
with forest produetss In reference to the latter, at

the request of the British Columbia Lumber and Shingle
Manufacturers' Association considerable time was spent
during the year by Mr, R. Perry of the Forest Products
Laboratory and by the writer on the preparation of a
Joint paper on termites and their control, The purpose
of such a paper is for ths use of the Association in the
furthering of the export market for British Columbia
timber, However, the completion of the paper has been
held in abeyance for the receipt of additional date from
the West Indies,

At the request of Mr. W, Downes of the Victoria
Laboratory and acting on his instructions, the writer was
pleased to liberate 6,500 parasitized earwigs for him on
August 6th in the vieinity of Vancouver.
fgreonnel,

Exeept for the assistance of Mr, K, Craham for
the brief period from May 10th to 15th, the work of this
laboratory during the year was carried on entirely by

Ws G, Mathers, the writer,
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The major projects to be undertaken in 1938 by
this laboratory are the continuation of the investigation
of ambrosia beetles attaeking green loge and a detailed
study of the sitka spruce weevil outbreak on the Provincial
Forest Serviee plantations at the Green Timbers forestry
Station. In ofder to earry out thasé projects as planned,
in addition to the other duties of the laboratoty, it is
essential that a seasonal assistant be assigned to this
laboratory in 1938, Such an assistant would be located
at the Green Timbers Station for most of the season for
the purpose of conducting the field studies of the spruce
weevil. At the same time he could make a study, partie-
cularly as to parasites, of the willow borer, Cryptor-
hynchus lapathi, which is active in the native willow
about the station,

The ambrosia baetle investigation in 1938 will
includes )

1. Further experiments with repellents ae a means of
preventing attack, with special attention being paid
to erevsote~kerosene mi#tur@s. and with the appliecation
of at least one set of the solutions sufficiently early

in the season to record their effectiveness against the

heavy spring flight of Irypodendron,




2+ The separation of the flight periods of Gnathotrich
suleatus and G, retusus, both of which were found in the
latter part of 1937 to have attacked the repellent logs.
Previous to that time observations and collsctions had
indicated that only G, suleatus was presents .
3+ The preparation of a eomplete report for publication
eovering all phases of our ambrosia beetle investigation
to date, Sugjects to be dealt with in the report should
inelude, description of the insects, their life histories
and habitsy our experiments with kiln temperatures, air
seasoning, chemieal dips, repellents and time of felling
in relation to attac™ and eoneluding with recommendations
Tor minimizing and controlling damage by these insects,.
In view of inquiries received, such a report would be
very much appreeiated by the lumber industry. |

The study of the sitka spruce weevil, Lissodes
gtichensis, to be complete would need to be conducted at
the Green Timbers Foreetry Station where an excellent
opportunity is available for a thorough investigation of
this pest, ineluding its life history and habitss the
relation of such factors as exposure, age of trees, com=
position of the stand, ete., to attack, and its gontrol
factorss, Uoreover, the plantations provide an ideal

location for both temporary and permanent sample plots.

los

The damagze already caused by this weovil in the plantations




|06

indicate the necessity of alterations in thavplan%ing
plans now being followed in this district and in this
connection our studies should definitely indicate what
changes should be made and to wh&t extent., The full eco-
operation of the Provincial Forest Service in these
gtuéiea has already been assured,

The needs for a permenent fisld station in the
coast district have increassed greatly since 1932, when
plans for it were first submitted, and the cgstanblishment
of such & station should be proeceded with as soon as
possible, The most satisgfactory site for the station is
at the rrovinelal Yorestry .xperiment Station located at
Cowichan Lake on Vancouver Island. Not only could many
of the insect problems relative to mature timbsr and
logging operations be carried on there, but spzcial atten-
tion could be given to insects affecting reproduction.
Horeover the station would provide an excellent place for
tﬁe handling of all the forest insect survey material
originating in ths coast distriect., A drawback to the
location of the station at Cowichan Lake is the distance
from our coast headquarters here at this 1aharatary;
Howevery to overcome this, it 18 sucgested that this
laboratory be moved to Vietoria where a field erop and
fruit insect laboratory of the Braneh is already established.

In Victoria we would also be in closer contact with the
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headquarters of the Provincial Forest Service and the
larger sized logging opsrations would be more accessible,
There would also be distinct advantages in having this
laboratory in close proximity to the laboratory already
in Victoria.

L LR e

JURING 1937

Defoliators

This year the foreat insect survey was extended

to British Columbia with the Vernon Laboratory the centre
of activity. Here the survey was confined to spruce and
was of preliminary nature, particularly in the coast dis~
trict where no personal contacte were made and from whiech
reports were only received freévaffieers of the Provineial
Forest Service. However, the limited number of returns
received from the coast district yfelded some interssting
material and gltheugh mueh of it has not yet been identi=
fied, data already obtained on the more important species
are incorporated in the following summary, |

Ho reports of the occurrence of any of the follewing
three forest defoliators were received this year nor were
their presence noticed:

Hemloak aawfly
Douglas fir webworm




Wegtern Hemlogk looper =~ X]

Although several serious outbreaks of this species
were found this year in the interior of the province, the
only record of ite presence in the coast district was one
larva contained in the Survey Box 3803 received in the
latter part of August from the forest rangera at Ocean

Palle, B.C.

Spruce Budworm - Cacoecia fumirferana Clom,
\ Ag during the paét several years, a few spruce
budworm larvae were recovered from trees in the Botaniecal
Garden of the University, The hosts included, Lngelmann
, ap?uce, sitka spruce and western hemloak, Iﬁ>aﬁdi£ian,
one dead larva which was presumed to be thig speciee,
was found in the Survey Box 3519 received in July from $h§
forest ranger at Terrace, B.,C,, while an empty pupal case
which may have been éf this species was iuncluded in Box
3799 received in August from the ranger at HaZQItaa, B.C,
These records, should they be correct, are of considere
able interest for we have no previous record of the occur-

rence of the spruce budworm in the Skeena river district.

o

Green Hemloek Looper - Nepytia phantasmaria

13 caterpillars and 2 pupae of what were apparently
this species were submitted in the Survey Box 3841 in the
latter part of August by Hr, DM, MacKenzie in charge of
the forestry training camp at the Green Timbers Forestry

Station near Kew Weatminster, B.C.
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£ine Butterfly - Neophasia menapia Feld.

A very heavy flight of this butterfly occurred this
fall on portions of the Nanaimo river watershed, but no
defoliation was observed, A similar flight of the same
species was. also reported in September on the Hinmpkish
river watershed located in the northern portion of

Vancouver Island,

Douglas iir Tussock Moth - Hemcrogaupa pseudotsugata ieD,
Specimens of this tuégaak moth whieh was reported

to be defoliating several Douglas firs near Mill Bay on

Vancouver Island, were recieved this past gummer by Mr,

W, Downes of Viectoria, B,C, and ¥r, Ralph Eopping at

Vernon, This is our first record of the occurrence of this

defoliator in the coast district.

Satin Moth - 3tilpontia salicis I,

Several peoplars on the campus of the University were

this year again lightly infested by this species, However,
Br, R, Glendenning reperted in June (Canadian Insect Pest
Réview; lﬁsiﬁé) that he found a moderate infestation of

the satin moth on roadside willows on Sumas Prairie, B.Cs
‘and Mr, W. Downes reported in July (Can. Insect Pest Review,
15:191) sporadic defoliation by the same epecies on Lombardy
poplars at Vietoria, B,C. and on aspens in the surrounding

country,




/10O

Tent Caterpillarg - HMalacosoma Sp.

Although Mr, Downes has reported a decline in the
tent caterpillar infestation in the Vietoria district,
it was abundant in the orchard of the University of
British Columbia and Mr, Glendenning reported that severe
outbreaks of the forest tent cateryillar were active this
year over small areas in the Mission and Sumas districts,
BuCsy but that othawise the species was not abundant nor
generally distributed. (Can. Insect Post Review, 15:134),

Alder Jawfly - Hemichroa crocea Geoff.

‘ﬁﬁ outbreak of the ald:r sawfly occurrsd t.is year
in second growth alder at Powell River, B.C. The infest-
ation extended over several hundred acres with heavy
defoliatién of trees lecatad alonz the upper border of the
townsite and on the edge of the golf course,

Bark Beetles,

¥o outbreaks of bark beetles woere reported during
the year in the coast district, Horeever, the outbreak
reyaftsé in 1936 in Ables grandis at Dunean, B.C, has
subsided, no fresh %red tops' being evident in September
of tiis year. However, several instances were encountered
during the year where secondary bark bsetlses were active

in dying treeswakened by other causes,




Hood Borers
sumbrogia Beetles attacking Conifers.

Ambrosia beetle attacks on green logs continued teo
be an important problem in this district. Several requests
for information were received during the year and our
investigation of these ingects is being continued,

iestern Cedar Borer = Tragchykele blondeli Mars,

In Ootober a request was received for information
on the distribution of this specles and Prof. G¢.J. Spencer
received a report in April that an entire ghipment ¢f 500
cedar poles from Vancouver Island to the British Columbia
wlectric Fower and ias Company in Vancouver had been conw
demned due to the workings of this borer,

aAspen Borer - Saperda calcarata Hay,

In Mareh a report was received that several logs
in a shipment of aspen logs at New VWestminster from the
Salmon Arm district, ﬁ,e,, for export to Japan showead
insect damage, A 3-foot ssction of the infested material
wag submitted to this laboratory and the damage appeared
to bs the work of Japerda galgarata. Although the section

was caged no adults have been recovered %o date,

The foundation timber of the agricultural vecational
building, built in 1920 on the campus of the University,
was found in July to be so heavily infested with this

It
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termite and dry rot that ccnsiderable replacement work
was necessarys. The infested material had been in direet
contact with the ground. Iidoreover in deptember a portion
of temporary wooden curbing which had been in position
for 12 years on the campus was replaced due to danage by
the same species of termite,

Termites were in flight this ysar from the middle
of August to well into sSeptember, the flight period being
prolonged by unsettled weather, On the evening of August
<8th the fresh white coat of paint which had been applied
that day to a new building at the Green Timbers Forestry
station proved szuch an attraction to termites in flight
that many of them became trapped by their winge in the
paint, Although the insects escaped, their wings whigh
remained so marred the appearance of the paint that it
was necessary to serape and repaint both ends of the
building.

: 7
Un June 15%h carpenter ants were found infesting
%

the studding of two inside walls of a sunm room on the
first floor of a dwelling in Vancouver. The ants passage
extended along the sills from an outside corner on the
opposite side of the house. On Cctober 26th damage to the
fir flooring of a room of another house in Vancouver wasg
found to be the work of the same inseect, In this case the

damage was so severe that the replacement of the flooring
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was advisable. Moreover, in July the heartwood of a large
western red cedar in the grounds of a private residence

in Yest Vancouver was alisc found to be infested with
carpenter anta,

k3

Miscellaneous Wood Borerss

A large oak beam, 129 x 16" x 11', in the warehouse

of a local importer of hardwoods was found on July 16th

to be heavily infested with live grubs which have since

(Bupgalisg) §

minutus Drury. The beam was of swamp oak from Indianae

been tentatively identigied as P

Samples of maple 'bends'! received on larch 12th from ;
a local builder of small boats were found to be infested |
with Habrobregma sp., and in September grubs of an undeter=
mined Lucanid were recovered from silis on which luubey
had been stacked in a local storage shed, liorecver, on
SBeptember 11th insect damage by an undetermined specics was
found in hickory iuperted by a local firm.

Migcellaneous Ingects.

Anisandrus pyri Pecks

Several reports of damage by this specles were re-
ceived during the ycars In May specimens were received
from Squamish, B.C, where several apple trses had been

killed and from Gibson landing, B.0. where the ingects

had killed a young maple., Then in August a sample of a

young walnut tree which had been killed by the same species

was recelved from Aldergrove, B.C, and in September a
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dying acacia tree in Vancouver was also found to have been
attacked by its Two trees of this latter host at the Green
Timbers Forest .xperiment Station were also attacked and
killed in the spring by the same apccliesg.

rissodes sitghensis Hopk,

A serious outbreak of this wezvil occurred this year

on plantations at the Green Timbers Forestry Station, six

<

miles gouth of Vew Jestuinster, B,0, JSitka spruce of from
7 to 9 years of age were agtitacked and the infestation ex-
tended over about 140 acres wit: over B0 per ccent of the
spruca on parts of the area infested, (See Figure 15),

Oryptorhynechus lapathi Linn,

Tais snout beetle was found this year to be particularly
active in native willows on the plantations at the Green
Timbers Forestry otation (See Figure 18). iany of the
willows were being killed and a similar infestation on
sunas rralrie, 3,0, was reported in July by Mr. H. Glendenning.

(Can., Insect est Review, 15:138),

Coptodisca arbutiellas Suscks

The several madrona, Arbutus menziesii, on the campus
of the University were again fairly heavily infested with
this leaf miner and also by a second species whiech has

yo

been identified by br, J, MeDumough as ilarmara arbutiella

Bugek and which had not previously bsen representad in the
National Collection at Uttawa, (3ee sigures 13 and 14),
Ognerogtoma piniarie

This small needle mining lepidoptera was again active
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on the western white pine in the Botanical CGarden of the
University., This gpeciee which was firet taken by the
writer in 1535 was reccvered in Eritish Columbia in 1922
by ¥r, Js 3. Boyee of the United Jtates Forest Service
from white pine near Abbotsford, B.Cs
~Laspeyresia Spe

| Shipmente of sitka spruce cones from the queen
Charlotte Islands, which past through Vancouver in Jan-
vary were found to ke falrly heavily infested with a miero-
lepidoptera of the genus Laspeyresia.

Aphids on Conifers.

Attaek by Adelges g¢ooleyi Gill. on second growth

Douglas fir was fairly zeneral this year throughout the
coaat dietrict, Infested materinl was subnmitted to this
laboratory for identifisation from Forsast Service officers
at Victoria, B, C. and Thurston Bay, B.C. Zalls of A,

coloradensis oceurred this year on the gitka spruce in the

Botanieal Garden of the University and were also found on

seyeral sitka spruee at the Green Timbers Forestry Station.

Jix reports of fleas occurring in fuel sawdust
stored in the basements of private dwellings in Vancouvey
ware received by this laboratory this years the first
report being on June 30th., On 3eptember 7th a local dealer

informed the writer that complaints about fleas in sawdust
in sawdust/had been exceptionally numerous this fall,




The smbrosia beetle sttacks on green logs continues
to be a serious problem with the timber industry in the
coast distriet of the provinece. In January the British
Columbia Lumber and Shingle Manufacturers Association
igsued two trede axtension circulars to its membars in
referencs to these insects, The first, Yo. 55 and dated
January &th, contained s warning from their Timber Come
misgioner in the United Kingdom that the question of worme
holes in lumber is viewed as an extremely seriocus matter
in the (ld Country and quoted a letter of complaint which
had been received by the Commissioner from a large im=
porter of hemlocksy This letter stated in party "we regret
to say that in several parcels received lately, there is
some pinhole worm to be found, This absolutely will not
be accepted on the market, and we shall be very glad if
you will kindly take necessary steps to brinc this home
to exporterse”

The second ecireular, FNo, 68 and dnted January 29th,
contzined a report, several pages in lengthy, from theip
Irade Commissioner in Australia, regarding shipments of
fir logs from DBritish Columbis reported to be infested
with ambrosia bectles. The report was dated December 18,

1836 and the Commissionsr stated that during his visits

116
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to various mills during the previcus three wezks he had
received numerous egomplaints about the prevalence of pin
worm or ambrosis beetle in the loges and morsover, that
the quantities infested with this insect seemed to be
increasing instead of deereaging. Furthermore, the re-
port stated that "inspectors of the Federal Quarantine
Department and Department of agriculture are constantly
at the ship's gide during the discharge of cargos where
they designate what logs are to be sprayed or treated in
some manner to kill the buge®. The usual procedure,
according to the Comnissioner, is to spray the infested
logs with herocsene and as & result of watehing several
spraying operations and ehecking the results a few days
later and in some cases, wecks later, he found that "the
bugs are still alive, and in wost emses, very active and
on the increase® and rightly coneludes that "the spraying
of logs with a thin coating of kerosene or gasoclene is
farcial as far as the results are goncerned®. anothnep
important s%s&gvatien contained in the report is that
"infected logs, regardless of amount discharged, become
more infested during the trip from Vancouver to Australia”
as a result the commissioner coneluded that "a gonsider-
avle inecrease of bugss and possibly incubation, takes
placse during this period”, However, in the writer's

opinion any increase in the infestation during transit




118

would undoubtedly be the result of parent beetles re-
emerging ana re-altacking the logss In coneluding the
report the Comuksioner stated that he sincerely hoped
that the problem would be brought before ths various leg
shippers in British Columbia and that eteps would be
talen to eliminate the shipment of such infested lozs asg
much as possible,

¥ollowing the issuing of this second circular a
representative of a Vancouver company exporting logs
ealled at the laboratory for information on ambrosia
beetles attacking Douglas fir logs bheing sent. to Australia.
Then on May 27th a report was received from a second exw
porting company of recent heavy ambrosia boetls attacks
on the company's logs at Crofton on Vaneouver Island,
The logs had heen cut at Cowichan lake and were for axport
to Australia. Horeover, the sup~rvigor of scalers of the
Provineial Forest Service also ealled at the laboratory
in Octeber for information econcerning anmbrosia beetle damage
to green logs, and as a result of the information we were
able to give him on the subject, the supervisor was econ-
vinced that the problem was mueh more sexrious for the
lumberman than he haé believed,

This year, our investigation of ambrosia bectles
wag again confined mainly to the study of repsllents as a

meang of preventing attack on green logs. However, a few




113

natés were made on the life histories and habits and
additonal data secured on the moisture content of the
sapwood of logs in relation to attack.
Notes On Life liistorics and Habi

The first sttacks this year by Iy

were

observed on April 29th on logs of both hemlock and Douglas
Tir on Timber Berth 'X', The attacked logs had been cut
in the aarly winter and at the time of the examination the
beetles had already psnetrated from one to two inches

from the outer surface of the barks

sttacks this year by Gnuthotrichug were not recorded

until Lay 14th at which time soveral were found to be
Just zntering logs of the Repellent Studies on Timber
Berth 'X', The number of such attacks on each log ranged
“from nil up to nine. Fractically éli of the attacks re~
corded this year on the repellent logs were by ¢nathotrichus.
Comparatively heavy flights oecurrsd in the lattor parts
of iay, June and July and frow the middle to tho end of

~ August, doreover, fresh Gnathotrichus attacks occcurred
as late as the first part of November, with several live
adults being taken on the surface of tha logs on October
21st and one on November 4th, A notisceable tendenoy was
observed during the early part of the geason for the

attacking |

 _to concentrate on single logs dupe

ing a set interval, {his is shown in the summary of attascks
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on the repellent logs, Table I (see paze;28)s, by the number
of attacks recorded on May 28th on log No. 24, on June
drd on Log Wo. 21 and on June 24th on Log Hos 3.

Previous to this fall, observotions and coliections
had led us to believe that G, suleatus was the only species
of Gnathotrichus attacking hemlock logs under studys
However, the writer has recently determined that attacks
by G zetugug had also occurred on the legs of the
Repellent studies., Henoe the flizght dats previously re-
corded by G, sulestus will have to be revised and with
this in view, a speclal effort will be made in 1938 to
seperate the f1light data for the two species.

| No attacks by either Platypus wilsoni or X ieborinus
tsugae were recorded this year,

Hopeliont Studies,

The investigation of repellents for ambrosia beetles
attacking green hemloek logs was continued this year at
tie logzing operation en Timber Berth 'X' locatsd several
miles north of Whonneek, B.0., and approximately 43 miles
from the laboratory. 4s the site used for last year's
experiments wae to be logged this year, a new site about
1/3 mile away was selected for this year's experiments,

- The necessary henmlook traees Tor the investigation were
again very generously donated by the operator, ir, P, Bain
of Whonneock, B.Q,

A series of 25 ten-foot logs were used, the first 13
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logs being from two trees felled on March 10th and the

two
balance from/trees felled on May 13th and 14th, These

logs were rolled into parellel positions on an old skid

road and were protected by partial shade,

(See Figs 7 and 8),

The bark remained for the most part intact and the tops

of the logs were all in the same direction, approximately

aas{.

The nmensurements of the logs were as followss

Details of lLogs of
Log Diameter inside Bark,
Hos Length Butt Top _
Ls 107 lg,0% 14,bH%
2. 10 14.5 14,0
A lﬂ 14;& 13.5
44 19 1345 125
H5a 10 12,5 11.5
6. 10 11.5 10.5
7 10 10,5 9,0
B i0!t 18,.5% 14.56%
9 10 14.5 1345
10, 10 1345 1340
11. 10 1540 12,5
12, 10 12,5 1145
13, 10 11,5 1045
14, 10t 12,0" 11.5%
15, 10 1145 11,0
18, 10 110 1045
17 10 10.5 10.0
184 10 1040 9.0
19& l@ 9@& 8,3
20, 10! 10,0% 940"
21# 19 11&& lﬁgﬁ
22, 10 11,5 11.0
23 10 12,0 11,5
24, 10 1245 12.0
25 10 13,0 1245
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- These logs were in consecutive order as follows:

lat tree: Butt log No, 1, top log Noe 7.

2nd tree; o * Nos 8 " " ¥o, 13,
3rd tree: n * FHo.l4, " " No. 19,
4th tree: Top log ¥o. 20, butt log Yo. 254

The solutions selected for trial this year and the
logs treated with each were as follows:

(a) 1:8 lime=sulphur solution to which Lethalate Wetting
Fluid was added at the rate of approximately 4 pint
per 100 gallons. B :

Applied to Logs Ho. 2 and 18,

(b) Dry Bordeaux Mimture in water at the rate of 12,5 pounds
ger 30 gallons plus the VWetting Pluid,
Aprlied to Logs Fo, 3 and 17,

{c) Mierosul Fluid at the rate of 1 gallon to 100 gallons
of water,

Applied to Logs Bos 5 and 15,

(d) Mierosul and Colleidal L.As solution, containing
wierosul at the rate of approximabtdy 5 gallons per
100 gallons of water and Colloidal L.4, at the rate
of ﬁé pounds per 100 gallons, plus the vetting Fluid,.

Applied to Log Fo. 11,

{e) Bame aes (d) except Microsul at the rate of only 1
gallon per 100 gallons of waters
Applied to Log No. 24,

{£f) 1 part of Creosote (dark) to 3 parts of Kerosene,
Applied to Log Ho. 64 n

{g) 1 part of Creosote (dark) to ¢ parts of Kesrosena,
Applied to Log No. 14.

{(n) Sulphita waste liquor to which the Wetting Piuld was
added,
Applied to lLogs Yo, 8 and 21,

(1) Bouisol diluted in water at the rats of approximately
2% quarts to 100 gallons, pilue the Wetting Fluid,
Applied to Logse No. 9 and 22,

{J) quassia solution at the rate of 25 pounds of Juassias
chips to 100 gallons of water, plus the Wetting Iludd,
Solutlon made by soaking chips in water for 24 hours
and then boiling for 2 hours,

Applied to Logs No, 12 ang 25,




123

The untreated lugs, Nos. 1y 44 74 10, 13, 164 19,
20 and 23 were rescrved as chaeckes

vJetails concerning the chenicals used in the various
golutions are as follows:

Limegsulphur concentrate, rest X brand: 30-32° Baume at
€0°F, Total sulphur in soluble sulphides 24.47%%.

Dry Sordeaux HMixture: a produet of the Canada Yaint Co,
4ctive substances § copper hydroxide 20% to 25%
Total coprer {(as metallic copper) not less than 13%.

Mierosul Fluld: a 40% micronizaed sulphur compound made by
the Junevale I'roducts Ltd. of ngland. RJecommended
dilution for preblossom spray, 1 gal. to 100 callonss
No spreader required.

Colloidal L,A.: a leoc arsenate solution producad by the
Lunevale rroducts Ltd. Analysis: BHO% Leoad arsenate,
15% Arsenie oxide and 30% Lead oxide,

Sulphite vwaste Liguor: recsived fresh in lay from the
Fowell River Pulp and Paper Co., Powell River, B. C,

Bousol: a coli.ocidal eopper compound produced in _invland
and distributed locally by Buckerfield's Ltd.

Lethalate vetting ¥Yiuids a combined spreader and sticker
made by the Lunevale PBroducts Ltd. 4 pt. to 100 zals,
of gpray recomuended,

&g in the previous two years a small bucket pump
Sprayer was used for applying the sprays and approximately
one gallon ol solution was applied per log. All the
solutions with the exception of the Quassia which was not
availalle at the time, were applied to one set of logs,
Fos. 1-1ly on May 14th, 7The Luassia was to be applied at
the first opportunity and at the same time a second set of

logs was to be treated with all the. solutions, However,
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owing to unfaveurable weather this could not be undertaken
until Mey 2lst and then after only four of the solutions
hed ween applied, the spray pump broke and it was neg=
egsary to postpone the balance of the treatments until
May 23vd.

Observations for attacks were made at intervals
throughout the season, the preaehee of frass being used ag
an indiecation of attack, and as sach new attasck was observed
it was marked with a red peneil and recorded, A summary
of the attacks found on the logs after the application of
the sprays is gilven in Table 1.

In addition to the attacks tabulated, the following
attacks were recordad previous to the application of the
sprays, on Kay l4ths Log ¥o, 1, 2 attacksy Log No. 2, &
attacks: Log No. 3y 1 attaek; Log No. 4, 1 attack; Log No.
7y 4 attacks; Log FNo, 8, % attacks; Loz No. 9, 3 attacksg
Log Ho. 1l0,Yattack and Log No. 11, 3 attacks and on Hay
21st: lLog Yo, 12, 2 attacks. In view of these attacks

and the fact that Gnathotrichug adults were actually in

flight on the days the sprays were being acplied, it is

gquite probable that a portion of the attacks recorded on

the first suceeeding examinatione might actually have

been started in the bark before the appliecation of the
solutions, The difficulty of locating in the narrow crevices
of the bark the first fine reddish frass ejected by the

beetles is quite apparent, However, irrespective of this




IABLE 1
SHOVING AMBROSIA BEETLL ATTACKS OF LOGS OF RUFEIIGNT STUDIES, 1937.

Tog Hay June July AUZ e Beapt.  OCte HOv .
No, 21 28 314 24 2 9 16 23 4 13 20 2 14 24 6 21 4 TOTAL
1 Check 4 1 - 4 10 20 2 5 18 25 3 18 15 11 1 2 2 = 138
2 Lime=-gulphur 1:8 3 - 1 - 4 1 3 4 2 17 10 5 7 l =~ « - « 58
3 Bordeaux mixture 1 1 2 9 44 21 a2 6 2 7 4 17 g 3 3 0 « « 143
4 Check 4 5 2 8 a8 2 6 3 3 28 3 42 15 10 2 1 3 0 151
5 Mierosul 5 - e = 4 a 3 7 2 19 4 32 25 S 4 1 = = 123
6 Crecsote~kervgens 1:3 = - - - - - - - 2 - - 1 - - - 4 7 1 15
7 Cheeck 1 - . 1 e 1 - - 3 S 14 17 10 B 2 2 = 62
8 SBulphite waste liguor 7 4 2 - - 1 - - - 1 - 1 12 14 15 4 -« 4 65
9 Bouiscl e 1 1 2 9 7 1 7 12 a8 3 12 4 3 1 « = = 79
10 Check - S = 1 1 2 - 1 11 2] 3 15 5 3 2 - 3 1 60
1l Hiecrosul=Coll. L.h. 6 4 2 1 2 3 4 2 7 8 2 5 5 3 2 1 3 6 66
12 Quassia soln. - 12 3 1 -« 4 = 9 14 11 7 20 12 6 1 1 =~ = 101
}3 Check - 6 2 8 ) 7 2 51 3 7 4 14 8 2 2 = 1 = 72
14 Creosota~kerosens 16 - - = - - - - - - i - - - e S 2
15 Hicrosul - 5 3 2 1 & 2 10 12 6 1 6 4 9 4 3 1 1 78
16 Check - 2 4 3 2 ] 8 10 5 11 2 8 6 2 4 w 2 - 78
17 Berdeaux mixture - - 1 2 4 4 9 4 5 16 6 186 21 26 5 5 2 1 129
18 Lime sulphur li€ - 1 5 2 .1 g 2 3 - 4 1 11 6 1214 7 1 2 81
19 Check - I R 5 22 8 5 12 16 4 14 17 5 1 1 = = 109
20 Check - 17 9 3 112 1 1 016 11 3 11 14 4 2 - 1 1 107
21 Sulphite wuste liguor = 6 23 1 1 7 1 4 & 5 3 29 23 5 4 1 1 = 3121
22 Bouisol - 12 7 1 11 20 10 3 7 11 2 B 7 8 1 3 - 1 110
23 Check - 16 6 6 10 18 5 12 11 20 1 17 16 5 2 2 1 = 148
24 Hicrosol~coll., L.A. - 26 11 8 2 25 5 4 8 5 2 19 14 6 6 3 - 2 146
25 _Quassia soln. - 16 3 3 =« 20 B 6 7 13 1 17 11 18 8 5 2 1 136

TOTALS 39 138 88 63 122 236 86
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rossibility, it is evident from the sumuary of attacks that
the majority of the solutions, as used, are of little value
as repellenta for‘ambraaia beetles attacking grecn logse

In reviewing the results of the repellent experie
ments ol the past three yesrs, the most pronmising solutions
used have baen the creosote~kerosens mixtures. In 1938,
when a .ight ereosote was used with kerosene in the pro=
portions of 1 te 3 on a log at the Green Timbers where
the ambrosia beetle popluation was light, one atiack
occurred within 14 days, but a second single attack was
not recorded until 51 days later. In 1036, when the ex=
periments wero firest condueted on Timber RBerth 'X' where
& nuch heavier ambrosia beetle population wacg presenty no
attacks were reeorded on a log sprayed with 1 part of
light creosote and 3 parts of Ycrosene until 37 daye after
the date of application., This vear a durlk or heavy
creosote was used in the experiments, On the first log
treated with 1 part of this crecsote and 3 parts of kero=-
sene no attack occurred within 70 days, while on the
second log, treated with a mixzture of 1 part of the oreo-

4

sote to 6 parts of kerosene, an attack was not recordad
until 75 deys after the application.

Flans are being made to continue the HRepellent
studics another year with particular attention being given
to creosoteskerosense mixtures and it ie hoped that circume

stances will permit the application of the solutione in
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April to logs cut in the fall of 1937 so that data may be

secured on thelr effectiveness againet Trypodendron attack,

in addition to attacks by Gnathotrichus.

Moisture Content Determinations.

Ir order to supplement the dota secured inour pre=-
vicug studies of the relation of the moisture content of
the sapwood to attack by ambrosia heetles, determinations
were mace tilg year of the moisture content of the sape-
wood of the loge used in the Repellent Studies, These
deternivrations were made from two gets of sampless the
Tirst set being taken on September 24th from the upper
half of the logs midway along the south sides, while the
gecond set were cut on October 6th from the same relative
position on the north side of the logs. he moisture
content of the samples to a depth of one inch and expressed
in percentage of dry weight are ziven in Table II.

These determinations further substantiante the cone
cluesion previously reached in these studies, namély that
sapwood moisture content of not less than 90 per cent is
necessary for ambrosia beetle attack, Incidently 1t is
interesting to mnote the muech higher moisture content of
the top logs in conmparison with the butt logs of the same

trecs.




Repellent Studies - 1937.

Leternminations of the oisture Content of the Sapwood

IABLE 11,

Log soisture Contents to Depth of 1t
Yo, Sept., 24 Cct, 6 Averaze
1. 120% 112% 116.0%
% 161% 163% 162,0%
3 191% 1267 163,55
44 193% 146% 169,54
Oa 1854 1899 187 0%
6a 211% 200% 205 .8%
T 208% 204% 206,05
8. 95% 1027 100.55
e 120% 125% 122.5%
10. 141% 137% 139.0%
11, 131% 147 139.,0%
12, 154% 151% 152.5%
13 177% 189% 183,0%
14. 119% 116% 117.55
15, 102% 114% 108, 0%
16, 105% 995 102.04
17. 126% 184% 155,0%
18, 137%% 1365 136 .55
ig, 143% 144% 143,5%
20, 174% 173% 17345%
21, 178% 157%% 167.5%
22, 151% 149% 150,0%
23, 117% 158% 137.5%
24, 123% 106% 11l4.5%
25, 1187 146% 132.0%
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Sitka Spruce Jeevil - Fissodes gitchensis lopks

4 prelimivary study wae commenced this year of the
outbreak oi the sitks spruece weevil at the Green Timbers
Forestry Station. The infestation was first reported
on June 28th and was found to extend throuzhout the sitks
spruce plantings of the plantations on lozged over land
adjeining the nursery. These plantings consisted of about
14 acree of pure sitke spruece and approximately 126 acres
of spruce and Douglas fir., The trees varied from 7 te 9
years ol agse the oldest havins besen set out in 1930 as
1-1 stock, Over 50 per eent of the spruce on portions of
thic area proved to be infested. (See Figure 15),

On June 28th the infested leaders were just beginning
to droop and the insects were present as from § to §
grown larvae, OUn the same date s series of 18 infested
leaders were collected and placed in a portable cage (a)
under field conditions at this laboratory. On July 22nd
an additional 18 infested leaders were similarly caged

(Cage B) while on Auguet 4th, 25 more of the damaged tops
were removed and placed in a cage {e) under somewhat more
shady conditions,

fhe emergence of Iigsodes adults from Caze A commeneed
on August 3rd and continued until August 23»d while in
Cage B the emergences extended from August 3rd to September

7th, but in both of these cages the peak of the emer;ences
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took place aboul tho middle of iugust. However, Pissoedes
adults were not recovered from the material in Cage €
until August 12th, but in this ecage the emergzence con-
tinued throughout Zentember. A summery of the total
emer;ences from the three ceges is given in the following

f.‘ibl@c

TABLE III.

dnergences from Caged Sitka Spruce Lesders - 1937

Average Yo,

Cage late To. of Emerzences Piscodes
Fo, Laged  Leaders Parasites Pissodes per Leader,
A, June 28 18 nil 104 5.8

B, July 22 18 11 492 273

Co Aug. 4 25 4 496 1948

The low emerzence from the material caced on June
28th is accounted for by the fact that many of the Pissodes
larvae which were only partly developed at that time, were
unable to complete their development on the limited amount
of feeding material available for them in the care., The
reduced emergence from Cage € in comparison with that from
Cage B indicated that some emergence had already occurred
in ths field previous to August 4th. Furthoermore, the
emergence in the field was apparcntly completed by
September 10th for no Pissodes were recovered from & series
of 6 infested leaders caged on that date, The comparative
few parasites, consisting of several unidentified species

of Hymenoptera, were for the most part recovered before the
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peak of the rigsodes emsrzence had been rsached,

Op August Sth two infested leaders {aken in the
field on the precoding day were dissected. The first was
heavily infested and several Figsodas adults had already
emerged, However, 22 Pissodes pupae and 8 adults were
still present in addition to 4 larvae which were balieved
to be parasitic., Unfortunately, atteupts to rear the
latter were unsuccessfiul. The scecond leader with € inches
of new 1937 terwinal growth, showed only light attack and
from it orly 12 !'issodes pupae, 2 Fisgzodes adults and 1
parasitic larvae were obtained.

Lxeminations at the end of the scason of infested
leaders in the field and of the caged material shared that
trnis years attaek had kille! back the leaders for diatan&au
up te 3 feet and includad in practically =all cases both
the 1937 and 1836 growth, while in the more severe cases
the killing extended back into thz 1835 crowth., lMHoreover,
field observations showed that partly shaded or overtonped
trees are nmuch less lightly to be attacked then those with
expoged tops.

No evidence of Figmodeg atteck on the spruce in
plantaticns at Cawmpbell River, B, C.; was found by lr,
McRdnnon of the Research Divigion of the Provinclal Forest
Service, in the course of his examination of the nlantae

tions in the latter part of July.
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strophus (Eupsalis) in Oak Timber.

A large oak beam, 12" x 16" x 11', in the warehouse of
a leocal importer of hardwoods was found on July 16th to
be infested with live borers. The gpecies of insect was
unknown so in order to permit us to investigate the damage
and at the same time avoid the danger of the insects

spreading to other lumber in the warehouse, the beam was

gity. The timber was cof swamp oak cut in Indiana and
weizgh ed over 200 pounds,
The insect damuge was confined to Loth ends of the

-

beamy, & fiva-foot section in the centre being uninfested,
Two sections of from 18 to 24 inches in lenzth and showing
tho workings of the Lorers, were cut from zach end. One

of these secticns was caged for the regovery of adults
& o ]

4

T

another was split up in order to obtain specimens of the
grubs and the r@maiﬂing two sections wore sat agside for
experimental treatment in the dry kiln., The workings
of the insects consisted of long winding galleries, vary-
ing from 4 to 24 mm, in diameter and extending throughout
the sections, Several of the galleries were packed with
frass, The timber was quite moist and on splitting gave
off a distinct odour of fermentation,

Ho adults have been recovered to date, but grubs

obtained vy splitting have been identifiasd tentatively as
(Bupsalis) miputus Drury, a species native

to Ind iana,
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The experimental treatment in the dry kiln was for
the purpose of determining if inscects in such size timber
could bz controlled by kiln treatment. At the same time
officers of the Forestry Produects Laboratory, who conducted
the exporiment, were interested in the effect of such treat-
ment on the timber. Of the two sections of the beam set
aside for this purpose, one was used a3 a check while the
other, before being placed in the kiln, had thrce thers
moneters inserted in it, Cne of the thermometers was set
to a depth of 2% inchoes near the end of the block, another

N

noat the centre of tne top side and the

ot
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s
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third next to the latter but to a depth oir b inches, half
the thicknes: of the blocks The trestment commenced on the

worning of August 4th and the schedule was as followss~~

0 to 27 hour - Xiln temperaturc 1259, huwldity 100%
27  to 46,5 " . ® 1389, " appraxs 35%
46,5 to 53,5 * « W@ a 1380, " 85%

The abrupt change in the humidity at the end of 27 hours
was the result of the source of steam being changed from
the main beiler to an electric heaster with an insufficient
capacity to maintain the higher humidity. The main boiler
was again used during the latter part of the run. A

summary of the temperature records of the block f0llowgi-=-
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Hours Temperature Readings ¥,
from start &nd Centre  Centre
of run 2" depth 24° depth 5" depth,
6 9009 89° me
12 99 or 92
18 111 105 100
24 120 116 113
27 122 119 116
30 122 119 118
46,5 122 123 122
4845 122 123 123
5045 125 125 125
5345 1290 128° 1260

The foregoing treatment was apparently successful
in controlling the insects in that all grubs found in

5

an examination of the bloak following the treatment, were

dead. llowaver, tﬁe schedule as followed can not be Ta-
comuended as it resulted in considerable checking of the
timber. In reforence to the above temperatures, it is
interesting to note that in a leaflet recently lssued by
éhe Forest Products Laboratory at “rinces Risborough,
~ngland, on the kiln sterilization of Lyctus=-infested
timber the lethal period at 120° and 80 per eent humidity
ie given as 6 hours and at 1250 and 80 per cent humidity as
2 hours, whoreas, the centre of cur block was exposed to

these teuwperatures for at least 7 and 3 hours, respectively.,
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Relation of ¥nigmus minutus 1, to Oak Lumber.
On ezamining in August of last year Lyctus damage
in a shipment of white oak lumbar stacked in a local warew
house, a number of very small besctles were recovered from
between the oal planks. The status of these beetles was
not known but specimens sent to Mr, Ralph Hopping were

identified by him as Eniemus nminutus, L.

Cn June 15th of this year a series of the same species
taken on sak lumber in the same warshouse were submitted
to this laboratory for identification, The warehouse wasg
visited by the writer on June 18th when additional o pocie
mens wer: to be ohserved on the lumber. The sdults, it
was learnt, had invariably appeared within about one
month after shipmente of cal had bsen regceived and TOTB80VETy
they bad rct sc far been ta¥en on eny other species of
lumber in the werehouse. Mowever, on September 11th the
writer recoversd the same speciess in a pile of importe
hickory stocl: in another warehouse in the city, 3Zut thre
precence of a certain amount of waning with the bark still
intact on the lumber where the beetles were most numerous
indicated that the species bred in the hark., In support
of thie poswibility, adults were recovered from samples
of bar: placed in a rearing jar in the laberatory,

This species, however, is apparently of no econonie

importance. Mr, Hopping has informsd the writer that it




has been found breeding in mould and it is undoubtedly
native to Britisgh Columbia, lorcover, the comparatively
moist condition of the bark strips on the lumber when it
arrives a t the warchouse ig inducive to the development
of mould and it is such mould that in @ll orobability
attracts the insects to the barks.

sider Sawfly - Hemichroa crocea Geoff,

On July &8th a seriecs of 25 heavily parasitized
mature alder sawfly larvae whieh had been collacted the
previous day st tie infestation at lLowell River, B.C.,

were placed in a rezring jar in the laboratory. 3By July

)36

12th all of the speecimens but one, had entered sand provided

for them in the bottiom of the jar and had apparently pupated.

several of the cases were partly exposed on the surface
of the sand, The recovery of adults from tnis material

was a3 followgs -

i

July 23 - 1 Begza seggcta (Uiptera parasite)
#2686 -« 4 " :

Aug. 14 - 1 Hemichrog erocea, fenale,
" 36 W r

1 undetermined Hymenoptera parasite.
Septs 1 = " !

Total ~ 9 specimens,

On September 23rd 3 empty puparia and 21 sawfly
pupal eases were rogovered from the sand. On opening
the pupal ecases in December, 1 was found to contain an
empty puparium while 4 otherscontained sewfly larvac, 3

of which showed signs of life. The balance of the cases

" y dead.
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contained dried up specimenz or were samply.
The glder sawfly infestation at Powell River, B.C.,
was exanmined on July 7th at wiich time feeding by the

S

larvae of the Ffirst senaration was practically completed
and many eggs and a few gmall larvae of the second gene
aration were already presents The eggs arc inscrted in
slits made in the sides of the nlderidb of the leaves and
on July 7th eounts were made in the field of the number
of exzgs which had been depostied on ten different leaves,
Un Tour of the laaves on which the sgzs had been inserted
in a row on only one sids of the mid-rib the counts were:
15, 16, 23 and 33, while for the remaining leaves on
wiriah the ezzs had been ingarted in two rovs, one on

aach gide of the mid-rib, the counts we-e: 23, 33, 40,
45, 50 and 74,

Miscellaneous Hearings,

Cagoeclia fumifersna Qlem, (Jpruce Budwornm).

This year twelve spruce budworm larvae were recovered
from trees in the Botanical Garden of the University and
reared in the laboratory. Seven of the specimens were
taken on the lngelmann sopruce on June 19th and their
lengths were as followss 7 mm.y 7 muey O mMey 12 mme,

18 mmey 20 mim, and 22 nme Py June 22nd one of the larger
specimens had pupated and the other two larger ones were
entering the prepupal stage., Une of the latter had pupated

by the following day while the other had formed its pupal
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ease by June 25th. By July 2nd, the moths, two males and
vne female, had emerged from thess cases, the pupal periods
being not less than 10, 9 and 7 days respectively. .ggs

in the female totaled 180+ Uf the four smaller sized
larvae, one died within a couple of days, but of the
remaining thres, one pupated by June 26th, another by July
Sth and the third by July 10th, The emergences from these
were as followss a male moth from the first on July 5th
with‘a pupal period of 9 days, and female moths I{rom the
other two on July 12th and 17th, respectively. The pupal
periods of bolh Temales was 7 days in durction and the

eyg counts were only 133 and 158, A considerable amount

of fat glovules was present in t.e abdonen of cach of these
two specimans,

On June 19th four spruce budworm larvae were also
taken on ths sitka spruce, One of thess specimens was
already in the prepupal stase while the other three were
7 wmey 10 um. and 17 ma, in lenzth, ragpactivelys The
i{irst pupated by June 21st and emerged on June 28¢h, 7
days later, as a female moth, the egs count of w .ich was
143, Of the other three specimens, one, which pupated
by June 28th died in its pupal case, while the remaining
two pupated on July 3rd and July 8th, and emerged as male
maths on July 12th and July 15th, repsectively.

Unly one specimen was taken on the western hemlook,

This larva was recovered on June 19th, at which time 1t
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was 18 mm,. in length, Defore commencing to pupate on
June 28th the spzeimen attalned a length of 25 mm, The
pupal cases was completed by June 29th and the noth, a
feuwale cmorged July Sth, ¢ deys later., lowever, only
117 egze were found in the agbdomen of thicz noth.

Stilpontia salicis L. (Satin Moth).

Three gatin moth gaterpillars brought into the
laboratory on June 18th were placed in a contalner for
rearing. Un July Cth a female nmoth was recovered from
cne specimen which pupated on July 3rd, & pupal period of
5 days. A second spocimen pupated by July 8th and from it
a fTemala ncth emoerged only 4 days later. The pupa of
the third gpecimen was cumpleted on July 10th and the

nothy & nale, emarged from it on July 10th and the moth,

a males cmerged from it on July 19th, a pupal peried of

Zeiraphera ratzeburgiana Sax, (Deter., “chunnough).

ey 28th, threc larvae of this specles were

T ound §u~&snb on the now needles of the aitka spruce in
the Fotonleal Garden of the University. These specimens,
which were only cbout 2 mm. in length, were transferred to

the laboratory for rearing and by June 2nd all three had
pupated, the pupal cases heing between needles held to-
gether by light webbing. One moth emerzed »n June 15th
wnile the other two were recovered cn the following daye

Coptodisca arbutiella Busck. (Madrona 8hield Bearer)
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Coptodisca artutiella Suxck. (Madrona shield Deparer)«
& seriocs of modronaz lzaves showing the prescnee of
the larvae of this species were collescted in the fi0ld

the laboratory.

p

on April 23th and placed in a rearing Jar in
Several pucal cases were formed by May 3rd and on Hay 20th
5 total of 30 of the cases were transferred tu a separate

vial, The emerzence extend2d from Mday 28th to June Sth

but a total of only 14 moths and 4 adulte of the Chaleild
RIIOE..

Mirax sp. were regovered, The majority of the parasites

- o = Ly
recoverad in ihe

carings of 4 arbuticllis in 1936 were

T
alzo of this species, the determinotiors belng confirmed
by ¥re G. 3. Walley who considers the specles as being

near to Jirax gctodemisze 'ioh, lowaver, cur srecimens

from 2 different host and from a wid&ly separated

locality., (Sample of injured leaves shown in Figure 13).

Yarwara srbutiella Tuscks (Leter. MeDunnough).

Although the work of this Leridoplterous leaf miner
nes beern observed in association with that of Coptodiseca
arbuticlla for scveral ycars, sdults were not regovered
until this year. A series of madronz leaves showing its
work was taken in the field on April 28th =2nd rlsced in a
rezring jar in the labor tory. By May 3rd several gpeagi-
meng were found to have formed cocoong next to the mide
rib of the leaveeg, These cocoons were flattened, oval
to round in shape, white in colour and with emall crystal-

like globules on their upper surfaces. The mature pupae
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within the coccons wore br

brown in golour, ¥No nmoths were
present on lay 20th, but on illay 25th, 9 were recovered

and by iay 31lst a total of 17 mothe had emerged from the
vaterials Cne moth was recovered from a lsal wiich was

placaed in a zeparate re:ring tin on April 30th at whiah

time the larva was still projectiny its mine., 3By Hay

rd thie larva had extended ites mine from the right centre
of the leaf to the upper rizht margin and from there had
gncireled the upper half of the leaf back to the left

centrs next to the aild-rib, By dMay 6th the larva had ecut

&

lte way out of the lezaf and formed its cocoon at a point
bottom of the tin. The

;ed on ay 29th, 2% days later. (Vork of this
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was not uncommon, only ocne larvae was taken. This specimen
was rocovered on April 28th and the moth smergzed on June

10th,
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Polita lutra Gn. {lubens Grt,) var. zlaucopis Hampson.

This species, which was identified by Dr. ieD cDunnoughyg
was rearecd from a series of eggn feund on June 9, 1936

on a needle of the Finus contorta growing in the University's

Botanieal Garden., The eges hatched on June 15th and the
larvae, whiech were naked, were Tirst kept on nine twics

in the laboratory until July 16th when they were then
transferred to a caged votted lodsepole pine transplanted
under field conditions., The larvee fed on into September
with pupation taking place by September 24th, The naked
pupal ceses were formed on the surface of soil covered
with foreet floor debris, The spscimens were overwintarasd
under fisld conditions and three moths emerzed on May 3lst
and June Znd of this vear,

Cryptorhyrchus lapathl L. (¥illow Torer),

On June 28th samples of native willow infested with

this

mn
4]

pacis

5&3

s were collected at the Green Timbers “orestry
Statien ard pleced in 2 portable cace under Tield condi~
tions at this laboratory. Only larvae were prezent

that time., The emergence of =dults comrenced on August 3rd
with the pesk beins veached on Aurust 10th, Althouch a

total of 53 Cryptorhynchus =dulte emerged from the caged

material, no perssites were racovared, (Jeo Tigure 16),

Cone and Seed Insecta:

On January 7th about a dozen infested asitka spruce

gones were received from kir, H, p, Ulds, chief of the




ir

143

Vaneouver rlant Inspection office. The eonesz had be@ﬁ
taken prior to fumization, “rom a shipment received from
the yuecen Charlotte Islands., The cones were vnlaced in a
rearing Jjar in the laborttory and between Janpary 27th

and Pebruary lst, 5 moths wera recoversed fron them,
Specimens of the moths forwarded to Ottawa were identified

by Dr. Mdebunnough as "a species of Laspeyresia, apparently

very closa to bractestans Pernald’, ond subsecuently
verified by Dr, Heinrieh of @Waskington, N.C., as %s

possibly dark form of L., rana". A series of 12 undeter-

mined Chaleide were also recoverad from the sane ooRas
between January 27th and February 22nd. Horeover, on

February 23rd a series of 6 dilapidated adults of a species

of Megastizmus (Cralcid) ware recoived from Mr. T, vells
of the Green Timbers Forestry Station. The adults had

been tound dead inm a jar containing Louglas fir seed

wiich had been collested near Langley Urairie, B. C. in
iQSﬁg dJeveral of the secds showed charactsristic exit
holes while in one geed a dead partly emerged sdult wasg
found,

iﬁ?ﬁ?l@iﬁﬁ?l@ﬁ OF HMISCHLIANKOUS INSTCTS.

Prastastoumdenitt a

Luring the year the following determinations of
miscellanecus insects not mentioned elsewhere in this

report were received:

Coleopteras

Lyctus brunneus Stephens - The determination by the writer
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has recently bheen confirmed by My, Ralph Hopping, The
spa¢ies was reared from a amall sample of Australian gume
wood received in september, 1036, from a local importer
of hardwooda. 1% adults wers racovered, one of which
emergaed in Hovember of last year and was referred to as
wyetug gp. under "llscellancous Rearings® in the 1936
Annual Heport of this lahoratorr.

Minthea stichothrix Reit, The damage to a wooden stool

% $ v x

submitiad by the owner in 1934 for identification proved
to be the work tlg specles. The stool had been nade
Trom a single block of Native african wood and Lad been

5%

in Vanccecuvey Tor about six months before the dao

e was

roticed. The specieg wors

"B

referred to lv the Annusl Report
for 1934 me a lLyectug, but the writer recently identified
it a2 a Linthsa and ¥Mr, Ralph Hopping in verifying this

determination concluded that it is undoubtedly U

neit.

Hymenopteras

Heteorus sp. - Determined by UYr. G. §. Walley., .llaven

tults of this zpecles wore reared from s colony of

Halisidota argentata larvae received in larch, 1936, from

¥r, Wo. Downeg, Victoria, 2.0. {3se "D.ou

Annual Report for 1938), ur, Walley considored this species

as very close to M, hyphantriac but probably a distinet

aaien,
Meteorus hypophloei Cush, - Determined by ¢, 5, Valley.

Jeveral sdults of thie species were Tecovered in 1936 from

.
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rlesin

e KPS,

a caged sestion of Douglas fir infested with geudoh;

from Cowichan Lake, B. C, Mr, Walley considered it a

most interesting species and according to him it was des-
eribed in 1931 from Metaline Falls, Wash, and its bialagy
was published in 1933 by Deleon who proved it to be a

parasite of Hypophloeus larvae which later were associated

with Dendroctonus m Lo
tha'firmt Canadian Record.
Spathius eps - Determined by G. S, Walleys Four adults

Our specimens constitute

of this species were recovered from the same log asa Es
hypophloei, Several species of this genus are parasites
of bark bectles,

faghyceras ? n. spe - Determined by A, B, Gahan of the

United States National Museum, who considered it is very

close to P, xylophagorum Ratz, and may be merely a variety.

A series of 19 adults were recovered in 1936 from the same
log as M, hypoploei and Spathius sp.

2inotus n, sps ~ Determination obtained from the U. 8.
Eétimﬁal Hugeum. Several adults were taken in 1936 in a

cage containing a 3-foot section of sitka spruce infested

with ivlurgops ruzipennis,
Diptera:

The following Diptera were identified by Dr. 0. Peck:
Bessa 8¢lecta Meigs = A parasite of the alder sawfly,
Hemighroa crocea GeoXf., three adults being resred from

larvae infesting alder on the campus of the University.
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{See under "Alder Sawfly" in the Annual Report of this
laboratory for 1936).

reared from caterplllars received in 1936 from Victoria,

B, C. (8ee under "Douglas Fir Webworm® in the 1936 Annual
R@p&?ﬁ » } s _
Lonchaea sps - Recovered from several puparia taken om

July 14, 1836 from the galleries of D

in sitka spruce.
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Figures 1 and 2.

Showlng progress in construction of the new
road through Stanley Park in 1937. TFigure 1
taken in April and Figure 2 showing same portion
of road taken in December. :

Photos by W.G.He




gure 2.

o
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Flgures 3, 4, b and 6.

Showing additional views of the conatruction of
the new road through Stanley Park in 1937, Figures
3 and 5 taken in April while Figures 4 and 6 show
the same portions of the road in December,

Photos by WeGeH,s




Figure 4.

G

Figure

igure 5.

F



Figure 7.
Showing logs used in the Repellent Studies on
Timber Berth 'X' in 1937. Logs No. 14 to No. 25

in the foreground with the latter in the immediate
foreground.

Photo by W.G.M,

Figure 8,

Showing a closer view of the logs in the baekground
of Figure 7. Log No. 13 in the immediate foreground.,

Photo by W.G.M.
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Figure 9.

Showing gallery of the ambrosia beetle,
Gnathotrichus sulcatus Lec. in western hemlock.
X .25
Photo by A.A.Ds & W.G.M,

Figure 10,

Showing main burrows and larval "eradles" of
the ambrosia beetle, Irypodendron cavifrons Mannh,
in western hemlock.

Photo by W.G.M.
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Figure 9.

Figure 10,



Figures 11 and 12,

Showing galeries of the ambrosia beetle,
Platypus wilsoni Sw. in western hemlook, X 23

Photos bff AdhaeDe & ‘g’quaﬁn




Figure 11.

Figure 12.
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Figure 13,

Showing the work of the madrona shield bearer
Coptodisca arbutiella Busek, X 7

Photo by WelGoelle

Figure 14,
Showing the work of Marmars arbutielle Buselk
in leaves of Madrona. X W7

Photo by W.G.M.
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Figure 13.

Figure 14,

1S 8
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Figure 15,

Showing type of sitka spruce attacked by
fissodes sitchensis Hopk. in 1937 at the Green

Timbers Forestry station,

Phst@ by W.GQMok

Figur& 16.
Showing damage resulting from attack b

J
Cry¥tar§¥§eh§% lapathi L. on native willow
n the vielnity ag The Green Timbers Forestry
Station.

Photo by WeGolls
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Figure 15.

gure 16,

o

PR



EXPRMDITURES FOR THE FORIST INSECT LABORATORY,

ViRECE, B, C, FOR THE FISCAL YHAR 1937-1938.

Allotments

gc Comauniostions: cesesss Aliﬁi‘ % 210,00

Palance Defieit,

LG

Gxpend, 216,37
Defiait

Se Eguigmﬁﬁt**»&tuv'avits Allet. %1;3&&!@6

§ 6.37

Defielt

ﬁ; EailéiﬁggiﬁtitQiitgﬁit ﬁilﬂﬁpkg ?Q%g%ﬁ
{irans. frem Allot 3) 89.99
Axpend 798,09

$120,29

7+ Miseellaneous Current
LXpenBeBevssssnnssnnas Allot, ¢ 15.00
Expend. 18,38

Daficit

llp ABNLS sssessvcsscnnssons %0‘ azlgtﬁﬁﬁt
Expend o 5,00

Definit

13; g%??li%% S h e 8 s Ee o0 @ BB ﬁilﬂtg @ 335;%9
LZxpend 411,88

Dafieit

14, gf?ﬂaﬁﬁ?f&iiﬂﬂ of Allote O 20400
%‘ﬁgﬁ teas sesnervesnei®nand, g4, .88

Daficit

18, Transe. ol . oTrBonSecoes Allot, %1&5?&@3@

T B35
£ 5,00
¢ 8e.88
& 44.88

Expend. 1,006,858

¥mlance

508,15




diturcs for the Forest Ingect lLaboratory,

My . G 2 Ldoi=1b88 (Continued)

Total Allotments . . . $4,7992.99
Total Expenditures ., o 4,5858,61

Kot Bolance .. » ﬂ”: 241 38

Salaries

{Actuadl Cheques Recoived)

.Eii}%}?i%g ”&'igﬁh; sv v Bntomologlat enve el w?ay ?55;3@
Hopping, Gaeo, R..ep8st, dntomologlat.., 2,030,582

“ﬁt%‘(‘?%; Trle Basued?, a&*ﬁt@“}f}li}‘?iqlticnw* 1 ﬁ‘i(} 08
Hiet fidy He Acasad P, mﬁtf}mﬁlé?igtt&e«t 389,00
Leach, . B, .eessGraduate utudaﬁf,g»»; &éligﬁ
%rﬁ?ﬁkm; e ;g:;u,é!ﬁ‘&é%&ﬁ& -iégiuéeﬁtsﬁbec é?%*ﬁé
gliffg e Eo i}ii%ﬁg‘t&i}ﬁﬁt Agaistanteses. 200 .58
Horzany Cs ssseevedtudent Assistant.... 163,95
JagkBor; Grac8e,..5tenodTaphor seeeesee 76,00
LBEETy He Fa ,q;.gﬁtﬁmﬁg?a;}har s e ae s TR0 00

M@Wﬁiﬁéﬁ; £a tt#i&tiﬁ!’iitﬁr I 3 s Y ﬁ‘ig 5

Tatanl Allotsent Qﬁcam&xiﬁl{} gg{?*%%
g,

Total salaries #esevsane

Hota:

transfer Qf Richmond

This balsnoe was largely dus to the
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The Lepturini of America North of Mexieo
Part 11 - Bulletin 85, Dept. of Uines
and Resources,

Hew Coleoptera from Western Canada, Can,
Bntsy April,

Hopping, Geos Re

Revigsion of the Clytini of Boreal Amerioa
Part 11, A4anns Ents Soec. Qf Ay Sa;;tg

Sawfly Biologies II - Neediprien téusse
Eidd, Cans Ents; Nove

4 New Horth American Agabus, Cans Ente,
3'3413.?3

A New Specles of Gyrinus, Can, Znte,
Harch, 1938,

Richmond, He A,

Some Notes on the Periodicities of Certain
Insects in Relation to the Sun Spot Cycle,
Proe. int, Soo, of B, C,.; 7eb, 1838,
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N w0 U e W
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a8 Qg 3_%(3# 33;3,__.}.?.22

selentifie Instruments

Pausch and Lemb compound microscope
ieitz bineeular mieroscope
Spencer binogular microscope
Qdiesccting microscope
Jelss Ikon Laximar cancra and case
Tlimax camera
Fan and Carbon Lamp
exposure calculator
Thurmoregulators
substagze condenser
Ractifying transforaer
hygrothermographe {egrattl & Zambra)
Contactor
Topley's aneroid barometer
A%ﬁ%y levels
Haximunm resording tharmomasters (Ne & 2.)
¥inimum " o "
Tycos maximum thermometars

" minimum .

" Maximum @nd minimum thermometers

| 64

120,00
141,00
143,00
178,95
67,15
85,00
5.55
10,00
16,08
13400
5440
150,00
5,54
25,00
30,00
21,00
21400
15,00
15.00
15,00




1
1

3

S T T

3 (continued)
minimum recording pocket thermometey

wet and dry bulb thermometer (deficient)

165

6,75
7450

Agocoson nitro thermometerss pocket (one broken)  7.50

Zelss cancra lucida

monocular field glass

light directing lens and stand
7.5% triple Aplanat hand lens
Leitz 16X and 32X double hand lens
zéiss g€X hand lens

8X hand lens

balance scales

sling pasyechrometer

jglentif

micrometer grid dise

uipment

Syringe and neadles

1 micrometer siide

24

e

e DD

]

culture dighes

Barthel blast burnar
graduate, pyrex

increment borers 6" and 9%

=~ 100" steel surveyor's tape
poalr Starrett lim. calipoers
ateel diamater tape

metric steel rules 6"

insect collecting nets

25,00
20,00
5400
6.00
7450
6,61
6,00
8460

MM

§11?§§§§

3450
1,90
£.00
7.25
2445
2,00
10,00
4450
1,30
5.00
1.00
15,00




nt (eontinued)

dozen Schinitt insect cases

camera tripods

3
2

tilting tripod head
£ilm pack adapter

plate holders

de¢ Gryse inssct trap
substiage nleroscope lamp
opancer microscops lamp

Spencer microuscope lanp

e o = = =T - T S

drawing board

aboratory Aquipme

9 palrs entomologiscal sclasors

2 " largs scisaors

" curved dissscting sciesors
2 “ dlgsecting scissors

2 " dlssecting forcsps

2 " dissecting forceps

4 § # it

T entomological tweszers

6 dissecting needles

3 soalpels

9 mapping poens

1 box mieroscope slides
100 slide nmounting cells
144 mieromcope alides

1,50
1.00
50
+80
1.20
+60
l.44
2,80
+ 230
1.50
7450
«65
16,67
+75




laboratory Equipment (eontinued)

62 glide mounting eells and covers

4
100
3000

ECI - S

L2

12
12

3

N oW

1
6
8
é
5
200

boxes sover glasses
shell vials with corks
aluninum tree tags
belljars

- 50 ¢e, graduates

- 250 co, #

- glass funnels

- 500 ec. beaker
ratrie eulture dishes

- 250 ec. benkers

Pyrex beakars

Pgtrie dishes
Larze-mouth Jars

gross screw cap 8g. Jjars
erucibles

gross glass vials

books lens paper

box charts

box filter paper
Verichrome film pagks
hygrometer wicks
?axﬁtyye photo dryplates
gross assorted corks

cardboard shipping boxes




4 bottles fly repellent

1 bottle hydrogen peroxide
1 *  methyl hydrate

L guart 95% alcohol

1 bottle Xylel

1 " amyl acetate

1 *  sugar formalin
1 8 formaldelydce
1 %  eollodion
i * acetic acid
1 " carbon bisulphide
< " Recvea fixative
2 *  Canada balsam

1 “ plerie acid (orystal)
1 *  Xo0H (erystal)
1

1b, sodium selenate

Qifics Ji
1 Remington standsrd typewriter
1 Imperial portable t paewriter
1l eopy stand
i £ile punch
1 double paper punch
1 pencil sharpener
1 leather manuscript carrying ease
2 inkwells

o4

1,00
«25
+ 65

3400

1.00
+85
+65
75
«60
«55

1.00
« 50
+50
«60
«80

450
=$17420

160,00
60400
2400
2,65
4.50
3410
4,50
40

A

168




2
4

v}

ook

t (continued)

paper cutters

dask ealendars

rubber stamps and ink pads

rhotographie trimming board

metal wante-paper baskets

 3upplies
ghieets € x 10 pledn typing paper (37)

i a 3‘; 13 " §# " %
ol corn bond

n letterhaesd paper
axpense forms

Loeme Sntomocloglal envelopes

) plain officlial envelopas (4" x %5} Yoe %

plain leave forms

pest survey forua,

application forms (Civil Service)
gquires white stencil (Gestetner)
loose leafl binders

manuseript forms

pads sub~voucher racelipts
stenographic note-books

wedlun-gized brown envelopes

 largew-sized " "

boxes carbon paper 8 x 10

box Prang Watercolours




te
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Offies Supplies (Continued)

1

5
&

1

2

i

£

*».,2

10
6o
1l

4200
40
100
400
4000
8500

ot
e
S

2000

box Dixon's coloured peneils

= bexes paper fastenera No, 5

box fastenerns No. 3,
boxes paper clips
crow-quill holders
bottles Hisgine waterproof ink
tin le-Paga's zlue
copying poneils
xperimental resord books (large)
gmall " a "
ruled pads
plain pads {(small) 3L x &
3" x 5" white, ruled, £ilinr cards
T1le Folders
Dom. Int. envelopes 11} x 5 (white)
Ingect Survey boxes {(81d si le)
sheets Imprezsion paper 8% x 14
" " " o8l x 1l
box adheslve labele No, 2002
box pen nibs (assorted)

coples (Extracts) "Instructions to Co-oparators” (1937)
-~ Porest Insect Survey.

. "demorandum to Co-operators and Prespective
Co~operatora® (1937) - Forest Inseet Survay

doz. pencils (assorted)

box drawing pins No, 3,




1

box rubber bands {assorted)

700 No. 1 Znt. pins
500 Ho, 4 * "

4000 Labels (Forest Inseet Survey)

9
1500

desk blotters
“Pragile® labels

Field ZBquipment

Coleman gas stoves (one worn out)

3 Coleman lanterns (one worn out)

v
E ST -

o3

1
1

rearing cages
glass rearing Jjars
Woods eiderdown sleeping-bags
steel cots
Baker tent 7' x 9!
duek tents 10' x 12!
cork tent 12' x 15!
large Amazon tent and fly
silk tent 10' x 12°%
silk tents 7' x 9Y
tent £ly 10' x 12'
* % 16" x 16!
tarpaulins 9' x 16¢
pack cack
canvas manuscript carrying cases
boy®s axes
pole axes
double bit axe

canvas water bay

171

44,80
29,00
28,20
5480
280,00
17.50
12,50
80,00
33413
60400
40,00
90,00
10,00

16,00
2,50
2400
3400
3450
3450

«50
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17
1
1
3
2

1
1

Camping utensils for five men

1 Chevrolet 4-door gedansy 1931
2=door coach, 1937

1

1 automobile trailer

draw knife

crogs=-cut saws

hand-gaws
shovels
rakes
mattock

haumers

tagk hammers
carborundum stones
coal=o0il lanterns

cook stove {worn out)

wedges

airtight heaters
length stove pipe
wrecking bar

water tank
wash tubs
pails

hoe

broom

@

|17 2.
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Blatchley, Coleoptera of Indiana ‘ 10,00
- Blatchley & Leng, Rhynchophora of N,2. America 7360
Boving & Craighead, Larvee of Coleoptera 7450

Bradleys Manual of the Genus of Beetles of America
Horth of lexico 5400

Cassell’s I'rench Dictionary 2450
Cassellts G@rm&n 3iat&anary 2450
Uhambe>ling Forest .ntomology (2 parts) 1,00
Comstock, An Introduction to .ntomology 5,00
Conelise Oxford Dictionary 2480
Currany Horth American Diptera 7.50
Lesig, Insects of Western North America 10,00
Pelt, ianual of Tree and Shrub Inseots 2450
Felt & Rankin, Inseots & Diseases of Ornamental

Shrubs 5400
Gwahan, Forest Intomology (2 coples) 7400
Henry, Flora of Southern Be. C. 2,65

Hodgman & Lange, Handbook of Chemistry & Physies 5.00
Junky Coleopterorum Catalogus, Parts, 39, 73 & 74 6,00

Leng, Catalogue of Coleoptera of Americes Horth of

Hexicoy with supplements 154,00
Necdhauny Frost & Tothill ~ Leaf-liining Insects 6,00
Hugslin & Rhumbler ~ Forstinsektenkimde 7450
Robinson & Pernald - Gray - New Manual of Botany 2.80
Schlich's Manual of Forestry 5400
Suithy Glossary of IZntomology 3«00

Bmith's Latineinglish Dictionary 2450
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Books (continued)

Treicuse & Yudll - Pren, of Technical &
Selantifie apers 2,00

Ingects & Clinate - Uvarov (00

Prineinles of Insect "arphology = Snedgrass 6,00

? i g % N 3 g nows oy g P —_
Also a graat number of seon:

rotes of individunl
articless

R R RTINS

4

§148,65
Trinity Velley Station 519,40

Trinity Vel ley Insectary 279489
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23

oS

T T~ — I I B

i

1 Zxposure meter Drem Justophet

Spencer binocular microscepes complets with 3
sets occulars, 3 objectives, stand & case

Togrettl & Zawbra hyzrothermograph

Seiss monogular field glass

" " ninimun reg. thermometers
o il maxinum 7 "

vnmatohed set max, & min. Tycos thermonmeters
set Treoos woel and ¢ry buldb thermometors
Bak-Fin thermcmaters in cases

Edney awing psychrometer

pocket type aneroid barometer

cruiserts comnpass

Hattson increment borer

Zeles Ikon Jaximar camera & case

Luer T~0 syringe

la Motte goll tosting zat

ggg 'Ei }LA* h&niﬁ 1«32’&&

A
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143,00
75400
1€,00
21.00
21.00
15400

7450
5.00
10,00
25,00
8,10
5400
67,18
4400
10,00
7450

10,00




T

Fud

18

pot

B, & L, stage micrometer
micremotsr ocular dise

metal tripod for camera

tilting head attachment for tripod
veriner type ¢allliper

@lectric hot plate

dehmitt bhores

0 Riker mounts (43 used)

Zedss Ikon sky filter

Laboratory Equipment
pairs scissors

paire forceps

L

uling pen
Pyrox glans beakers
« 100 Ce, gradunte
glide boxes
wideemouth bottlee
colleeting not

steel tapse BOY

Office Zouipment
desk lamp

| 76
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giderdown sleeping bag
tarpuulin 1€Y' x 16?1
gunvas carrying case
Yood's pack sack
Culeman camp stove
Coelenan lantern

& A U NUPU . J. cow oy e o
oYL QTR ,?fi’jj & i"f:’t

P4 B ST T s B R, ]
LaClarey 2-gallion vonl oil ocan

boy's axe .
T i % ey pu T oy L g ’
wd od 810 e e QUIIECN ann Cavw

hand saw
crosa=cut zaw 4!
s % 8t 5y
hammaers
long~handled shovel
reke
ghissl and 1 gouge
garborundu m gtone
United Lrug Co, first-sid kit
portable ingect reariny cages
glase reoring jars

plant pots &" tops

1 77
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Yancouver Sub-Laboratory

seientilile Instruments
i Lguipment

Laboratory dgulpnont

Chemicals

Cffice Hguipment

Sutemotive Zguipment

Hooks

Bulldings

31631,38
294,47
155453

17,20
450,80
1102,79
1916,81
148465

799429

.?*
i

Total w=sweceeas

Ko

gL e
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JA&%& ?ﬂﬁ#iﬁiﬁi%iiiiitn*ﬁ;
AbL8S secvwcccea a0 d0p 120
Acaring sesses.-sssvssencs 88
acldity (1og8) sssecsovene T3
AdelZe8 sssevssnsvere 975 115
Aleyrodidae seessesscscsss 89
alder sawfly «e.s. 9, 110, 136
Alleoulldae seecserscscass BB
allotments ssccesosvssssas 161

ambrogia bhestles N
70, 98, 111, 116

angusticollis sceevesse.e 111
AnisandyYus ssesses 8 96, 113
Aﬁ&biiﬁ&& I ET T T EEERE NS 83

Anthoeeridae BEHEe - sBIB B 89

antiqul sevevevessnne 15%3%9
GNtE seencosscssveves-ooe 90
Aphididae s.ceeneovasB9y 115
Arachnidag .se.e0 82, 88, 91
Aradifagessssceccesceces 89
Araneid® sesevscccscscsce 88
arbutiells seeseves 114,139

AYDUtUB seevvsesssssenne 114
146
Armillerit seseascsscase 102
Aryowhead (Zllopla) seee 75

A8ilidae ssvsvsavvosvrss 89

argentata ..e. 107y 144,

ASpen DOYer ssswsess 9y 111

Austrelia {ambrosia
bﬁﬁtlﬁﬁ}ﬁa 70

ugﬁi

Dadi® eessssesesser ssares 30
bark beetles.. 34 30, 31, 110
Bels Forest 5ervice ssesss 86
BoCo TimMLOXMAN essesssss-o T2
BEBBA seescsses. 65, 136, 145

Bivlonldae sevssesssevsses 89

Big Bend (looper) ... 35 75
blondell sesseonnsse 965 11}
Bordeaux mizfure ssesecs 182
Doul®ol sesssssvnacsssce 122
Bragonid sesesessesssncce 3D

bracteatans sesssssssees 143
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B (Continued)

brevifolis sessesecnsccess 10

BIUnnels seescssconsscecs 143

b

Cacoecia sssssesnserss®0y
111
1i2
88
e
112
70
és8
8%

calearatls .escessenesvssnse

Camponotus -sesssse 9 96,

Cantharidae scssessscnssse

Carnbidae ssavesesssascas

Eérpaﬂt@r ants ..« 9y 96,

QaviIYONS ssvsvvsscsasnvoe
Cerambyeldae sassvscesssne
Corcopldae sesecovesvsnnae
Chaleididae ssescsvvscones
chemigal BPYaYS seesssnsse
88
90
89
89
88
97
65
91
91

Chrysomelidae ssseeeccccss
Chrysopldae sssesevvasess
Cicadellida® ssccessvocses
Coooidae sssessscssscesone
Cogeinellidae soevessscesns
Coelolden sesesvercreosace
Coelopinthia seesvcccocens
Coleoptera ssesve-eos.. BRy
CollombolReseesessefBy 89y

e

buildings saseseesessrensdbl
Buprestldae seseecsscovan 88

Colloddal Lehs vecensess 122
goloradensis sessesvceccs 21D

gompunicationg ecseecesecs 101

@00leyd cevsvovessnes®7y 115
gone and seed insects .. 142
constant temporature ,

cabinet seeee2y 1B
eontorts sesesoscesceves 210
Coptodisea ssveesss 114, 139
Coreldae sseevsscscesnse 89

Corrodentia ...« E2; B9, 01

Cowichan Lake
{field station)...2

0reo80t@esscanccsocnsnne 122D
Criogephalus seeces-20es 100
@rocan, «9y97,98,110,136, 145
Cryptorrhynghus

8, 97 » 104, 114, 142,

Quﬁ%iiéﬁiéﬁa [ XEEEEEE 38
Culieidae sesssssssscsces 89

gurrent miscellaneocus
@xXponses seses 161

WA
| 60
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o 0 =

Dendroctonus.sss. 30, 35, 146
Dermapters seseses 82, 89, 01
sssevsnessonsns B9

Dilaghnue
dimnoeki SEsewsessrnnvsnse OO

- B

ectodemiae sesvesec-ossns 140
Elateridae sesesvessesees 88
Ellopia 3, 25, 74, 83, 90,108
engelmanil sesvsevsvnsnsaas 10

Enienus Sssrscsvsssunsasc s bl

-F

fall webwWorm seee..ccneas 10

fasciatus sevesaansnonsss 102

field station {Trinity)2,10,3

gla&ﬁtq;»u.¢;n;*sg,gigﬁﬁg 118
forest inseet eonditions ,, 3

- G

GeonetridaBesesvecesescesse 90
2laucople ssscvesonnavsce 142
Gnathotrichus .,..70,108, 119

DinotuBsssecessncesvsses 145
Diplopoda se.sess 82, 89, 91
Diptera sevsvovnsesscesecs B8
Douglas fir tussock ,
moth sesee 8y 109
Gpinota sessescsssesns-. 341
aquipmant sseevences 161,164
erichsonil seesesnvsvecrs 8
Zupsalls sessennsss 113, 138

expenditured ssensssne.s 161

forest insect survey 80, 84
Fulgoridad sseeccescseses 89
fumiferana ...+ 90 108, 137
Fungl ssve-vvs.0 675 68, 82

mﬁéi# [T EE EE T R 3,3%9
Green Timbers Statlon ..., 8

Green Timbers (termites).. 9




Habrobregma ssevecsoveons
Halisidota sess 107, 144,
halisidotae ssesssenrsvse
Helodidae sevesesvovvense
Hemeroblidae seevvvovsees

- Hemerocampns.s 8y 90, 97,

18z

o g -

113 herculeanus ssseses-ssss 112

146 heterophylle seessscsees 10
146 Homopterfesssssss 82, 89, 01
B8 Hylurgops ssessvesscecss 145
90 Hymenopteraesseesss 82, 90, 21
109 hyphantrle® evesccescnes 144

Hemiptera cesvessscess 82y 91  hypophloeil sevesscseccce 144

Ichneunonidae sevesscscse
interpunctusd cevessevenns

1&?@&‘@?? BoaeBOB BB s s o

Japan (Tachinid from) see

Keotenay Park ,
(bark beetles) ..

Lanpyrldae ssescessocsnae
lareh (value of) seesvses
larch sawfly eessaencesely
1arix seseevesecvsncocsnes

1a804008YDR sssvssnvsvses

g??ﬁ?hiﬂﬂﬂﬁ REsBEVES BB OB 14%

-] -
B0 IDB esevscosssnsessevess S0
30 Isaria Qt&t;nﬁic;tonatﬁ?p 68

30 XKitchener (larch sawfly)..65

w L ow .
88  lapathi .... 8, 97, 104, 114

63 Lathridiidae seeecec. .o, . 88
63 Leiodida® sesssevsccesscs 88
10 Lepidoptera sseses 82,90, 91
10 lethalate wetting fluid,.l22

Laspeyreosia cesssooe 115y 143  lime sulphur sscessecsce128
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L (continued)

Lﬁﬂﬂm (I XERETY S XY 3&1‘ 145
lubeng seessssrvosce sovs 148
ILucanid ececvevososscerens 113

Iut?s sovcssvsnoenrenesns 142

madrona shield bearer 139,114
ialacosoma seee 3y 5y 90, 21RO
laps

distribution for leects 94

looper outbreaks,., 78, 79

Trinity FPield Station...13
Harmars ssees secsseslldy 140
Helood MeadoWs ssesesscess 30
Hedetoru® sesvecevsvscseses 39
Megastigmus ##&#DQQGQ;QCQ 143
Molandryidae sesesscoccsss 88
Helyrida® ssevesccevssases 88

menapla cvsosccvvssces 9y 109

- N

Nabldae sseese ssvocscoce B9
¥anaimo R, (Neophasia) «se 9
FNational Parks (survey) .. 87
Neldidae seecessesensncons B9
nematiclda seeccsosesssess 65

Heodiprion ceeesecsess 903 107

Iyotus sssscsceeces 134y 143
L?’gaﬁiﬁ% eEsssbubaeseu 89
Lygagonocmatusees... 8 635 90

-
menziesil sesccecsccseee 114
Hes0ledus sscessrssess 635 66
Heteorus sescesseovesce- Léd
miorosul sesccsesssccnee 132
Hindarus secescacocsccos B9
minutus esese-s 113, 132, 135
MATAX susecassnncncsacce 140

Hiridae esvsssncssssesene 89

‘molsture (logs) eso.s 73, 127

monticola sesscessescces 10
monticolae sssessveses 30y 146
mortality (tree) ssoccove 76
mosquito control sees 27, 29

Neophasia eeses-s0ce. 9y 109
Hopytifh seevesscsnss 90y 108
Heuroptera sssessses. 82, 92
Hew Westminster ssecencos 71

Hotolophu8 sessvseces 10y 97
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w ) -

ohagus ﬁﬁﬁ%ﬂittiﬁtncnattﬂnlaﬁ
occidentalls ssesssescs.s 10

Genarostona aaiiﬁﬁﬁcitpsasllﬁ

‘?aahyearai asenccs-cosen 145

Pachynematus sec.v. o..... 90

“?amphiliidae eseasverenas 90

parasite liberations seees 66

) Feﬁtaiﬁmiﬁa@ ssesscessensse B9

POrones seee--ose 83y 90, 107

PErsonnel sseseceosnsssons 1

| Phylloxeridae ecese.s.s009s 89

PLOGR sesvssossscescnscsns 10
Pikonems sussssvssevensens 83
pine butterfly sevees.s 95109
pinfarella scvsessencanes 114

PInus sesnossnsssenssense 10

Plocodes coeeesBy 88, 96, 98,
102, 105, 114, 129

Pityophthorus sescee-.s.0 101
P1Atypus senscssnsoceaTOy 120
?1a§yatrayhua teecne 313, 132
Plocoptera seess-0 83, 91, 92

Okanagan lLake
(Cryptorrhynehus)ceeos 8

Okanagan Vallay
(fall wobworn) ssesse 10

Orthﬁ?t@r& S HBE 50 2 e B xﬁﬁy gg

-
-@113&&3 P X 10

Pluvialis ssevseses-csnsdy B
Polita esesveccesvoncnvos 142
Polystocchotldae sescnse 90
ponderosa sesecsevsvcese A0
Powell River (llemichroa).. 9
Powell River (ante) see.ee 9
predators eecseescssns 0966
Prince Ceorge (ialecosoma) 8
Pringes Rishorough seceeeldd
productus sescscsosssses 100
project analysis ceseses 30
rseudohylesinue ... 102, 145
Fgoudotsuga sesvesseceas 10
pEeud OtBULRE sercescrco. DO
pseudotsugatas ..o 8y 97,109
publications seeesces. o 163
PYTL ssseesssvene 8y 96, 113




|88~

- 3 o=

quassia solution sasesses 122

’

quesnel (Malagosoma) .s.ee 8

o B e

Radium Hot Springs eeeses 31
TANA sessesscescessssase 143
Raphidildae sssescscvncces 91
ratzburglans seeesvscosnse 139

rents esessesvesossssssas 161

repellent® esesessnee 72y 120
retusus sessese 70, 105, 120
Revelstoke Park (loopers) 3
rugipenni® sesevescvecns 145

wl -

8alaries cvsevceccecsosa. 162
881i¢i8 sessvesesese 108, 136
sample plots +« 30,32, 36, 38
Saperds secevesssunnss®Ty 111
Batin moth sevsssese 109, 139
BAWLLlie8 seeccesnsavesess 90
Scarabaeldae seecesscaces BB
Scolytidae sessscsvsonses 102
SColytus sevssrssvesnsosss 102
selects svecesnveses OOy 145
Siricidac sesessvvessvnes 90

gitehensls ssevesesl s 98
168:°124" 3125

Slosan Lake (8awfly) seses €
pomniars see..9585474483,108

Spathilus seesecscsessace 148
gpruce budworm ,..90;108,137
spruce sawfly ssseese 50, B2
Staphylinidae seecsscecs B8
Steelhead sessosossscese T
StichothriX sesesesscose 144
Stilpnotia secees-s 109, 139
Stratiomyid eecesccosone 3B
Suleatus seeees 70y 105, 120
sulphite seecsvssscsscas 122
BUPplion cocecscescscess 16l
BUPVEY esecssssnce-ssace DO

Syrphidac sevevsvceceess 89




| 86

o T w
tables ?ipﬂlidﬁﬁ SER RS G B BB b 89
pample Plots ssesceses. 38 Traghykel® seeessscen §§Q111
repellonts ses.ss 125, 128 _
Pissodes omergence ... 130 transportation seesce... 161
kiln treostments see... 134
Trichoptera see.. 82, 91, 02
Tachinid D P - .
Trinity Valley 2,10, 21, 95

taxifolin eeesseccecnsses 10
Trout Lake (Ellopia) see 75

TAXUE sovnsevavsvsovotoses 10
Trypetidae sescvescssss.e 89

Trypodendron sese 70,104,119

Tenebrionida® sevsvoses.. 68
tent caterplliar seses 3y 110
. ) Trﬁﬁﬁﬂﬁiﬂ&ﬁ [ Z 2T R R NE ER TN $§
tenthredinis secevssseses 63
teruites svesesvenedy 96y 111

{ermeooctans sessssssnens 241

TBUZB sesvsscessvssecans 10
tBUZAG sssssnesense 107 120
tussock mMoth ssvssvesseaBy 9
Thje seeessesrennsse-sse 10
Thysanura ssses.»s 824 91, 92
w U =
Hr&ﬁyi& (2222 R R RN EE Y i&ﬁ

w ¥ -
Vance Creek (flow) sevsscs 11 vBriana seesssseces 83y 107
Vaneouver SubeLaboratory.. 98 Vernocn {tussock moth) «se 9

Vanderhoof {tent cater- VeBpR sssssossvcoscsscase 57
plllars) seves 8

w W o
Western cedar borer...%6; 111 willow borer .sesvsc.e 8; 97,

104, 114, 142

western hemlock loopey ses 3y
35* 74* i08 wﬁlﬁﬁﬁi I ZE R RN R ?9, igﬂ
whﬁﬂmgﬁk {aﬁbr@aia b&%ﬁhm) ?1 ‘Wﬁﬂ bﬁﬁﬁ#& EBpe By s spuens 1&3

D B B W e e m
willows (Cryptorrhynchus) 8 Wooud peckers sess
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w X =
Xylﬁhﬁrinﬂ! BBBBrs e B e 120 Xylophagorum sesecccoene L45

w ¥ -

Young lens Forestry Training Camps sewecossssscccccs o 2y 87

w g -
Zeirapheld sveesevesoss .. 139 Zootermopals ssessve.. .oelll
zeﬁﬁlli& BHE s e ne He@n 333 36
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Pacific 1937 Insect and Disease Species Index

Species PDF Page
Acarina, mites 93
Adelges coloradensis 120
Adelges cooleyi, Cooley's chermes 102, 120
Adelges sp. 94
Aleyrodidae 94
Alleculidae 93
ambrosia beetles 75, 109, 116, 130
Anisandrus pyri, shot hole borer 12,101,118
Anobiidae 93
Anthocoridae 94
Aphididae 94

aphids 120
Arachnida 87, 93, 97
Arachnidae 96
Araneida, spiders 93,94
Armillaria 107
Asilidae 9

bark beetles 35,115
Bessa selecta 141, 150
Bibionidae 94
Braconid 39
Buprestidae sp. 93
Cacoecia 95
Cacoecia fumiferana, spruce budworm 99, 113, 142
Camponotus herculeanus, carpenter ants 13,117
Camponotus sp. 101
Cantharidae 93
Carabidae 93
Cerambycidae sp. 93
Cercopidae 94
Chalcididae 70, 95
Chrysomelidae 93
Chrysopidae 95
Cicadellidae 94
Coccidae 94
Coccinellidae 93
Coeloides 102
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Coleoptera

Collembola

Collopisthia nematicida

Coptodisca arbutiella, Madrona shield bearer
Coreidae

Corrodentia

Criocephalus productus

Cryptorhynchus lapathi

Cryptorhynchus lapathi, willow snout beetle
Culicidae

Curculionidae

Dendroctonus monticolae, mountain pine beetle
Dendroctonus obesus

Dendroctonus pseudotsugae, Douglas fir beetle
Dendroctonus sp.

Dermaptera

Dilachnus sp.

Diplopoda

Diptera

Elateridae

Ellopia fiscellaria lugubrosa, hemlock looper
Ellopia somniaria, western hemlock looper
Ellopia sp.

Enicmus minutus

Epinotia terracoctana

European spruce sawfly

fleas

Fulgoridae

fungi

Geometridae

Gnathotrichus retusus

Gnathotrichus sp.

Gnathotrichus sulcatus

Habrobregma sp.

Halisidota argentata

Helodidae

Hemerobiidae

Hemerocampa

Hemerocampa pseudotsugata, tussock moth
Hemichroa crocea, alder sawfly

Hemiptera

Homoptera

87, 93, 96, 97, 148
87, 94, 96, 97

70

119, 144, 145, 162
94

87, 94, 96, 97

105

102, 109, 119, 147,
102, 109, 119, 147,

94
93

164
164

34, 40, 42, 48, 54, 63, 150

151

39

38

87, 94, 96, 97

94

87,94, 96, 97
70,71, 87,94, 96
93

99

7,28, 79, 83, 84, 87, 88, 98, 113

95

140

146

85, 87, 89

101, 120

94

72,73, 87,96, 97
95

75,110, 125

124, 125, 129, 132
75,110, 125, 158

13, 102, 103, 106, 115, 141, 150

118

112, 149, 151
93

95

95

12,102, 114
87,94, 96, 97
87, 94, 96, 97
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Hylurgops rugipennis
Hymenoptera

Hymenoptera, sawflies
Hypomolyx

Hypophloeus sp.

Ichneumonidae

Ips interpunctus, engraver beetle
Ips sp.

Isaria sp.

Lampyridae

Laspeyresia bracteatana
Laspeyresia sp.

Lathridiidae

Leiodidae

Lepidoptera

Lonchaea spp.

Lucanid

Lyctus brunneus

Lyctus spp., powder post beetles
Lygaeidae

Lygaeonematus

Lygaeonematus erichsoni, European larch sawfly
Lygaeonematus erichsonii, larch sawfly
Malacosoma

Malacosoma pluvialis, forest tent caterpillar
Malacosoma sp, tent caterpillars
Marmara arbutiella

Medeterus sp.

Megastigmus sp.

Melandryidae sp.

Melyridae

Mesoleius

Mesoleius tenthredinis

Meteorus

Meteorus hypophloei

Mindarus sp.

Minthea

Minthea stichothrix

Mirax ectodemiae

Mirax sp.

Miridae

Nabidae

150

70, 71, 87, 95, 96, 97, 149

95
43-66
150
71,95
34, 40
38, 42, 48, 54, 63
72,73
93

148
120, 148
93

93
87,95, 96, 97
39, 151
118

148
140, 149
94

95

63

12

95
7,8,10
115
119, 145
39

148

93

93

73

68, 71
149
149, 150
94, 97
149

149

145

145

94

94
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Neodiprion sp.

Neodiprion tsugae, hemlock sawfly
Neophasia menapia, pine butterfly

Nepytia

Nepytia phantasmaria, snowy girdle, green hemlock looper

Neuroptera
Notolophus antiqua badia

Notolophus pseudotsugata, Douglas fir tussock moth

Ocnerostoma piniarella
Orthoptera

Pachyceras
Pachynematus
Pamphiliidae
Pentatomidae

Peronea

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

moth

Phylloxeridae
Pikonema dimmocki
Pikonema sp.
Pissodes fasciatus

Pissodes sitchensis, sitka spruce weevil

Pissodes sp.

pitch moth
Pityophthorus sp.
Platypus wilsoni
Platystrophus (Eupsalis)
Platysystrophus minutus
Plecoptera

Polita lutra
Polystoechotidae
Pseudohylesinus sp.
Raphidiidae

Saperda sp.
Scarabaeidae

Scolytidae

Scolytus sp.

Siricidae

Spathius sp.
Staphylinidae

Stilpnotia salicis, satin moth

95

112

13, 114
95

113

87, 95, 96, 97
14,102
82

119

87, 96, 97
150

95

95

94

95, 99

88, 98, 112
94

88, 98

99

107

12, 101, 103, 109, 110, 119, 134, 135,

136, 164
93, 134, 135, 136
106

106
75,125, 160
137

118, 137
87, 96, 97
147

95

107, 150

96

102

93

93

107

95

150

93

144
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Stratiomyid

Syrphidae

Tachinidae

tachinids

Tenebrionidae

termites

Thysanura

Tipulidae

Trachykele blondeli, western cedar borer
Trichoptera

Trupaneidae

Trypetidae

Trypodendron cavifrons
Trypodendron sp.

Uramyia halisidotae

Vespa sp.

Xyleborinus tsugae

Zeiraphera ratzeburgiana

Zenillia sp.

Zootermopsis augusticollis, termites

39

94

70,71

68

93

13, 101
87, 96, 97
94

101, 116
87, 96, 97
94

94

75

109, 124, 132
151

72

125

144

68, 71
116
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