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THE ANNUAL REPORT OF TR

FRHON  FOREST INSECT LABORATORY.

CALENDAR YEAR 1942

IATRCLUCTION

The principal work of the Vernon Forest Insect Laboratory
during 1942 rus been the Forest Insect Survey, the obark beetls
control project at Bunif, bark beetle studies in the Kootaanay Park
infestation, wnd studies connected with the larch eawfly.

Tie Forest Insact Survey wos conducted about the suue as
in 1y4l, wii* a slight deérease ir the nwber of collections re-
ceived.,

In the bary heetle control at Banff, trestrent of the entire
wain area in the Bow Valley was completsd. This entailed the cutting
and burning of 9, 192 tress over 5,374 acres. Over the srea treated
the infestation was reduced 98¢ per cent. At the time of closing
down the wers in April thers remained only outlying arsss west of
Johneon Canyon, on Brewster and Healy Crecks and on the spray dver
to treui during the 1942-43 controel ssasen,

Hecent data on the lurch sawf{ly indicatses that it has now
reached the western limit of Larix occidentalis but coatrol factors
seen tc be holding it in check sufficlently %o prevent l-sting damage
to lurch stands.

In addition to the burs beetle und the sawfly thers have been
rather serious infestustions of the spruce budworm and the ledgepole
pine nec.ile miner. These cccurrad in 3anff uad Kootenay National rargs.
This report covers tre detailsd studies of theso variocus projects.
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ATTENDANCE OF OFFICTIE

Geo. R. Hopping addresssd the Vernon Rotary Club on Junuary 12.
Hie subject was “"The Work of the Vernon Forest Inssct Lavoratory." A
resuné was gilven of the work during the past twenty years.

GBetween March 3 and 15 conferences were held at Bunff with Super-
intendent FoJ. Jemnings and the acting chiefl warden Bruce titchell., Bark
beetle control projects wers reviewed and plane Pfor future work discussed,

Petween sipril 1o and 24, Geo. N, Hopiing lectursd at the annual
wardens' schicole, held st Jasper snd Banff. The wmalin topic discussed was
bark bestle conirol. Werdens from wll of the Hational Parks in British
Colunbisa snd alberte attended these neetings. (nly Jasper Fark wardens wsre
present al the Jaspor meeting while at the Banff meeting all of the wardeng
from 3anff, Kootenay, Yoho, Glacier and Revelstoke Furks attended.

HUCONNAISSANCE  AND FINLD HORK.

During the follewing perieds (.8, Hoppring was absent from tiae
laborutory supervising bark beetle control work at Banffi~ Harch 3-15;
June 14=15; November 1l8-December 2.

GoHe Hop;ing und 7.6, Yathers spent June 1 to 16 in Kootenay and
Banff Farks waking growth studies wad itree unalyses in connecti n with bark
beetle infszstations, GoRe Heppdng spent the entire wonth of July and up
to august 10 on similar work.

(.8 Hopping and C.V.G. Morgan spent Septeuber 20 to Cetober Y

making & survey of larch sawi{ly areas between Vernon and Columblis Lake and
taking data on bari veetle sample plets in Kootenay Fark.

COOPTHATION SITH OToBR OARGANIZATIONG.

Fullest cooperution hae neB@ssarily been maintzined bdween the
Vernon Laboratory and the Nutl nal Tarks Branch in conducting the bark
bestle control work is Banlf Fark and the salvage work in Kootenay Purk. The
effective work of Superintendent P.J. Jennings and /‘cting Chiel Warden Bruce

vitchell of Banf{f Park hus pewn particularly valuable in making the control

WOrk & BuUCUess.

The interest in the {orest inssct survey has Lesn malntuined
on the part of the British Columbia Ferest Service and the Mational Parks
wardens. The interest of the Albsrta YForest Service however, secms Lo huve
wuned ccnsiderubly and some work may huve to bs done to revive it.

GAD
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Several problems in conmection with insects injurisus to struc=- é
tural timbers have veen submitied to the Vernon Laboratory by the Forest
Products Laboratory at Vancouver. For the most part these have been referred
to Or. l.L. Prebble of the Victoria Lsboratory excepl in cases where previou

sxperience of Verancn cofficers could be of sssistance.

Inguiries regsrding shade tree insects have Dsen referred to ihis
laborutory by the Vominion Experisentsl Farm at Suwwerland and by officers
of the Provincial Horticultural Branch. 411 possible cooperation has Ceen
given in handling these inquides,

o
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Forest and Chade Treeg ~ 1942,

Wountzin pine bestle - Jendroctonus monticclae Hopk.

reduced the infeststion in the Tow Valley
near Banff by S0 ¢ nfestaticon i s1ill wctive on cutlyling arsas,
en Brewster and lemly Creeke and on Cpray diver, These aress will be cleuned
during the winter of 1942-43. The Foectensy Park infestaiion hios shown in-

reased activity arcund Hixon snd Dellyvarden Creeis bul the sxiremely wet
weather during Ju . and July delmyed tie ensrgence to  such sn extent that the
new gsneration went into the wonter as sggs or young larvae. High mortality
shoudd reesult if winter ie persturss bscone severe and s sudden drop in the
bark beetle populstion mmy be expected in 1913,

Yestern bLalsam barx beetle = Dryccoetas confusus Sw.

This bark cestle was wmctive in 1742 in many of tre higher baleam
stands of Baanlf Park and was psrticularly notliceable in the vicinity of
Hector Leke on the Banff-Jasper Lhighwsy. OSince many of the balsam stands
have & considerable perceatage of spruc internixed, tie loss from m scenic
standpoint will snot be notlc=able dn & few vours,

Lo
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vine needle riner -~ Hecurvaria wiilsrl Dusck.

An inten&e outbraay of thleg necdle winer bDecams apparsnt in Banff
Fark for the first time in Juns of this yeur. xh& arass wss mainly in the

Bow Valley betwsen Castle kountulu and drewster Creek, bul extended through
Veruilion Fase into Footenay 'urk for a short distuncs. It was slsc neiad in
Kootenay Park at the headwalers of Xicking Horse Hiver. It wae core prevalent
on reproduction on old fire scars bubt on such aress ws Brewstesr (reek atiacked
cld trees as well.
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Buropean larch sawfly,-Pristiphors ericasonii Hurtig

This lurch defeliutor now occurs throughout the lurch siaands of
Sritish Coluwvia, having veen recovered this yeur for the first time on
the western slope of the Lonashee Hanie. It was discovered near Vernon which
is approximutely the western limit of Larix cccidentalis. This year, de=-
folintion was generally light from Creston eastward. .etween Creston and
Vernon, heavy defolistion occurred near (ray Cresex on Koctenay Lake, along
the Kootenay River west of HNelson, in the Slocun Valle, and alonyg Arrow Lukes
between Naukusp and Needles. .

Spruce budworm = Cacoecia fumiferna Clew.

The spruce budwour caused severe defoliution fto balsan repro-
duction bsnesth weture syruce and balsan stands on many of the higher arsas
in the natiomal parks. It was purticulurly socvere beitween Veruilion Crossing
and Vermilion Summit in Kootenay Park and on Nt. S5t¢ Piran nsu Laks Loulse
and around Poom Luke in Banff Park., A heavy infestative was also reported atl
an elevation between 5,000 and 5,500 feet 14 miles northewest of idgewood, B.C.

Tent caterpillur, - Halacosoma disstria Hon.

_ This was reportsed to be neavier than Last yoeur in the Cariboo
distriet of British Colusbia but details of the extent of the infestation
ware not accurately determined, The saie species wus also abundant on poplar
gouth snd eust of Edmonton.

Foplur sawfly - Fontania pepii Ross (probably)

& widespreud infestut.on of this sawlly occurred in the Iagle River
dnd Shuswap Valleys, 3.0, extending from te:n miles west of Revelstoke to
Grindrod. The poplars (Populus trichocarpa) are scattered over the valleys
in groups and along the rivers wnd luke shores. «any of these proups were cou=
pletely stripred in late Juns and eurly July. The defoliation wae heavier in
the vicinity of Taft, B.C. The treocs were able to put oul new leaves before
the end of summsr, so thst the earlier Aafoliation could scarcely be detectled.

Juniper webweorm - Dichoueris marginella Fab.

This wa: reporied to be heavily infesting Junivers near Kelowna,
B.C. This is the {irst record we huve had of this species in the Oianspan
Valley since 1934 when 1t was faken on junipsrs at Suscerland, E.C.

California tortoise~shell vutterfly -~ Mymphelis californica Bdv.

The lurvae of this species rneavily defoliuted consideranle areus
of Ceancthus sanguineus neur Castlegsar, %.C., This is about 3 to 4 miles north
of & similar infectat.on reported .. 1y41.
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Fine weevil - Hypomolyx piceus DeG. {precunably) ¢ b

Tris weevil is quite common in the interior of British Columbia and
occure in the lodgeyols pine stunds of Kootenay farks as well. It probably
occurs in all the western lodgepole pine stands of Cunada. This your it was
repated to be working at the roote of lodgepole pinse over an area-of about 2

acres near ‘ocky Kountain Housse, Alberta.
Black wiliow bsetle = (mlerucella carbo Lec.

In the vicinity of Prince George B.C., this loaf-suting besetle
defolisted willows over a lurge airea.

Box -elder bug - Leptocoris trivitatus Say.

This bug was numerous again in the Ckanupan Vslley and inquiries were
received from householders in Kelowns snd Penticton. They nave been succes=-
sfully reduced to a point where they are no longer a nuisance, by several
residents of Vervon simply by destroying the masses of bugs when they guther
before and after bhibsrnatien.

Lilac leaf wminer - Gragilaria syringelia

This miner caused much less severe damage than last year to lilacs in the

Vernon district. This way rave been due to the exceptionally wet June and
July or it may be that natural control factors are becoming rore effective
than whenthe insect first appoared here less than ten YBArs ago.
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PETAILID REPORT CF PRUJECTS

E.30.01 = The Forest Insect Survey.

Compared to the peak yeur of 1941 there was a decrsuse in the
number of collections mude. Th.s, however, was expscted in view of re=-
duced personnel in the various forestry services and this extremely rainy
season. Collections were wuade by the British Columbia Forest Service,
Albertim Forest Service, Douinion Forest Service, and the National Parks
ﬁr&ﬂkﬁ .

In the following table duta for euch ywar covering collecticns
and returns are sumnurized from the inception of tho survsey in 1937 to dste.

Yeuar Boxes sent Boxes returned 4 Doxes ret'd Hegative reports Totals
1937 481 159 47 138 329
1938 31 470 56 177 647
1939 1877 333 50 120 1053
1940 1?4@ 501 34 62 663
1941 1928 J45 49 137 1062
1942 2048 773 27 87 860
Buergence from 1941 duterial -- Constant Temperature
Cabingt

The exergences o the over~wintered 1341 Forest Intsct Survey
malerisl, in the constant teuporsturs cubinet at Verncn are surcarized in
the accompanying tubles. The cabinel was operated a. 749Fsnd ?O~9§§
relative hunidity. The material had been kept until YHovember % in the
insectary at the Field Station whers a sinimum of 24°Fwas recorded on
Cetober 9. On Hovewbsr 3 1he material was transferred to ths over-wintering
chamber, the lempersture of which ranged frow a maximum of 407 t¢ u low of

<5%, but averaging close to 329,

Akl but the sawfly malerial was taken on January 30, 1944 from
the overwin ering chamber at 329 and held for 24 hours at 56° in a room at
Yerson. 1t was then placed in the constant tewperature cabinet at 659 and
over a period of 43 hours ruised to 749,

The sawlly naterianl wees transierred on February 17, 1942, from the
over=wintering chamuber at 31° to & room st Vernon at 45°, The temperature
of the room was . raduslly raised over a pariod of 24 hours to 70°, after
wkich the material was pluced in the constant tempersiure cabinct at 74°,
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Table I -- Suumary of HEuergence from gegidqptercus Yupae

Species Nos of [No. of | Incubation |No. of | Inc. Ho. of %
pupa.e moths | Period para- | Period |dead |Emergence
- _ sites LRupas
Semiothisa 11 8 8-14 days - - 3 7247
Rupithecia 18 16 Ge34 M - - 2 88.9
Caripeta 4 3 26-55 " - - 1 750
ielanolophia 16 15 7-17 " - - 1 L93.7
Hydriomena « | -1 1 0 - - - 100.0
Misc. Geomet- .
ridae 28 19 5-42 ™ - - & & | 67.8
Feralia jocosa 5 1 7ooon - - 4 20.0
Palthis angul-
alis 1 1 i35 " - - - 100.0
Acronicta 3 21-35 " - - - 100.0
Hisc. Phalae- ‘ ‘ :
nidae 15 13 2-14 " - - 1% 86,7
Hyphantria
textor 8 - - 1 Hyuen>13 del 7 12.5
¥isec. Arctiidag 1 - - - - 1 Wil
Griselda 1 1 7 " - - - 10C.0
ice. Toritrici- R
dae T 6 7-9 " - - 1 85.7
Bucculatrix 1 - - 1 Hygen}l8 " | - 166.0
Sphingidae 11 20 - - 1 - 100.0
Lycaenidae 30 19 4-23 " (2 Dipt.) 1316}
! (7 Hymen)25=-20; 1 96.7
; (56)Chaly 21
s . ¢ i
¥isc. Lepidop~ ; : ¢
; - " - - 44 .4
tera I g 4 3=11 ?
TOTALS 160 TIY Z%ys +2 13w2S 37 Ty

% 1 pupa alive after 60 days, transferred to Insectary.
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Table 11 -~ Susmary of Zmeroence

SURVEY == 1 9 4 1

from_ Bawfly Cocoons (in vials).

. . Sawfly { Incubation|No. off Incub. | ¥e. of
cies
°pe Adults | Period pare=- | period| dead A
sites § COCoons Tmergencs
. — e T
Pikonema G e . ey
dimmocki 69 1 16=35 days “'3 13-26 4s. 55 20.2
Hymen
¥. alaskey . 4 ) . .
4 k.- " 7 ! € :
618 9 9 13-31 Hyren. 12=20 35 % 2645
Fe 8ppe 7 2 17=22 ¢ - o n 5 28.6
Fristi-
rhora 22 2 19-20 ¢ _— ] - 19 % 9.1
erichsonil
Neodiprio e ,
sp?’p 52 8 |13-16 " (5 bipy. 16-19"
(2(?8) 722"
(Chals |
Anoylonyx 3 - —— - —— 3 Wil
luricis ° '
dematine | 41 10 10=29 ¥ - ——— 31 24,4
Cimbex 4 3 1i=12 " - ——— 1 75.0
8pLE
iisc. Sawd ) ¢ 3 _
; n - 17=-21 " 41 .
flies 12 “ 8 Hyuen. i-2 7 4l.1
TOTLLS 259 47 G-35 davs | 27 7=30yds. 101 28.5
cocood
% 1 cocoon with live larva, pickled
%% 2 cocoons with live lervae, pickled.

oL
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SURVEY == 1 9 & 4.1 b
Table II & -~ Suwmary of Zwergence froum Larch Zawfly Cocoens (in Jurs)
Ho. of  Sawfly Incu- Uipters Inc. Tritnep-  Inc. No. of
Survey Cocoong Adults bation Parssite peried tis asdults period dead
T NS 7 1. .- SR b S— O e 1.Te)

2322 7 4 24=29 4. 1 17 4. 273 (12 ) 29-47 4. 20
2325 15 - - - - 95(7) 36=37 " S
2446 22 - - - == 1T (3)  1e=31" 19
2447 9 1 2 " - -89 (1) 20-40 ™ 1
2443 & - - - - 295 (19) 11-33 " 17
2452 72 15 22=27 " - -= 200 {14} 33-54 ¢ 43
2546 21 - - - -- 204 (13) 30-47 " 8
2580 7 3 16-25 v - - e ——— 4
2552 14 - - - Coww 227 (15) 29=37 ¢ 3
Totals 237 23 22-29 d. 1 17 d. (96 ¢} 11-47 d. 123

2  Hore than one generalion

Total Fercentage emerzence:4d.l
Percentage ewsrvence of Suwflies t 3.7

Tuble 311 - Suiwiry of ‘mergence from iiscellaneous Farasite yaterial

Host No. of  Incubatics lo. A
aduits period Dead  Zuerpence.
Dirtera
3 pupuria Lycaenid larvae 2 13-16 days 1 66.7
3§ v Semiothisa o 2 =41 ™ 2 50.0
2 " Stilpnotia - - 2 Hil
3 * Hyphantris © - —— 3 il
1 puparium  Usometrid larva - - i ia
1 " Tortricid 1 11 . 1060
3 puparia - LULRKROWH - 1 27 w2 33.3
liyuenepters o
“ 1 cocoon Cacolcia larve 1 19 - 10040
2 cocoons Carones  lurvas 1 16 AR | 50.0
1 cocoon Tortricid larva - o 1 Nil
2 cocoons Semothise larvae 1 3% " 1 0.0
2 " Geometrid ¢ - - 2 Wil
1 cocoon Phalaenid larva - - i il
4 cocoous - unknown - 1 i5 "3 25.0
Totals:
i;i::f“: %gfm - 6 1i=41 duys 1l 35.3
- 4 16=37 * g 0.0
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Table IV ==~ Bucary of Smerpence {row discellansous lat

Ho. of No. of Incubstion Ko. of I
Pupae Ldulls pericd Fara= 2

U=l0 days

byrphidae 6 5 -
ersestidaue 1 1 a6 -
Farasit. aphids 2 - - 1 Hewen.
Cone motrs (Ficea) - 1 SRR -—
" " (Abies) = 3 ie=-27 -
Fissodes in pine
shoots - - - 2 Hyien.
¥ in spruce
ghootls - - -- 2 ¢
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Summary of Material

HoBo L7ECH

specimens hec'd I

B R S R T SRRIENRY

Colooplerd....e s O
eesslarvae 14
e onpUpEE G i3 2
cesetiults 7

Cﬁllmﬁé{}ﬂla.-.*-gat,;'--..».‘.

li
L I I 1

;i”arfﬂéﬂr}t@ranb’@0a‘e'§“""’" LA A A
viptera ......larvae 57 154 93
. 34
124 221

veveswpdparia 2
vevsesBiduits 130 117
R A R 9

?}3?‘;@‘3%&!’6‘?%&“?&- eews e
Hamipleru

Hoteropiera, .oy 8 32
leamtures ) 293

v adults ]
Howoptora... we weiov. . a
Hywenoptora

Symphyie. . .larvae 020 1,164 2,624

-2 COCOONS 105 230 @$9
coendults 13 21 14 840

Apocrita..lervae 3 2 6
ce e e COCOOY 33 23 50 L4g

esstdults

111 108

93 -

o

-
.
i

-1 O

11

1,510 3,107

133

1,33
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Swimary of materisl Received (Cont'd)

Bpecimens Rec'd Totuly
1740 2741 IvEYS 194C 1741 1942

B Y 1 3
Lepidoptera .......eggs 334 17 1
seessssdarvae 877 2,230 14354 +
cocoons or pupae 350 179 592 + '
seessendults 127 8 51 ete

Neuroptera........eggs - 63 -

ceenelurvae 2 03 23
svsesCOCTONE 19 21 17

cews.adulte 37 45 19 58 192 59

Grthaptara...................u,...»*..._,.,....«.... 14 &5 i7
T 19 16 31
L L P 428 314
B 22 27 15
Tl choplerBeseseeesney, St s esasesecstanenrassnnse 20 12 19
%isceiianﬁous............m...‘...a.................g 37

TR
Arthropoda, other tima insecta.
dcafin&¢.."~s..~.o..;x‘ M R R l¢ 9 100'6
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ﬂ?ﬂﬁ@idﬁu;a.s. 8 0 & Boes sedasErecseeseIrLoss e maw 1?&*
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Lad
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Lt

Chiiﬁ?&ﬁﬁ.-..»‘-,. M R N R R R TN - 2 2
gipl@@ﬂdﬁﬁcpa A A R X I T T 4 éé 12
Isopodacess s v o i et e e e e 2 12 8
@ligocb&&ﬁﬁ..u.».‘..'.....a...¢....-.o.....ﬁn.».‘-‘. hatad l -
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Lodgepole pine needle winer (Hecurvaria nilleri Busek.)

4 severs epidenmic of this nesdle miner developed in Banfl and looteray Farks
in 194Z2. The discolouration o¢f the trees was {irst noted in sarly June
aroudd Vermilion rmee. The injury extended frou Castle “ocuntain on the north
side of the Bow Valluy eastwurd to Johnsons Canyon and on the scuth side from
Vermilion fass enstward to Brewster Creek. It wss ulso noticeable around
Lake Loulse and the hesadwaters of kicking Horse dver. It sxtended through
Vermilion swwnit into Kootemsy '‘ark where it wus ulso reported froa Haak
Ureek, a tributary of Vermilion River. Vhe approximute arsa coversd by the
outbreask was 5C squarc miles..

The main discolourstion und subseguent droepping of wined nsedles wus confined
to a belt betweon the 5,000 rad 6,500 foot contours. oseulow 5,000 feet the
wined needles were much luce numerous and on the {leor of the Bow Valley the
injury practically disappeured. The infestation oceurred mainly in repro-
duction si1X to tweaty fest righ wiich kas become estublished on old burns.
However, mature trevs were neavily infested ia Vernilion Puss and on Brewster
and Heuly Crecks.

Thoe peak of voth emsrgence was betwesa July 19 and 24, By July 206 over 60
per cent of the pupae had produced adulte. Young itress on the Banf{ side of
Jersilion Pass were examined on July 22 when Jarring of ihe trees produced
clouds of adults. ¥“mergence of woths from mutoerial sent to Verncn oocurred
between July 6 and 27. Sever:l species of parasites have bsen recovered but
the parasitiss did not exceed 1 per cent. Thus far the sessonal development
s Lo we follewing that indiecsted by Pattsrson & for the suwe species in

Yosewite {ark, Califorais. This iife cycle is as follows:-

¥oths ars in {light every second suswer. “gus are doposited on und
under the nesdle sheaths at the base of the needles during July anc jugust.
The eggy hatch Irom the early part of sugust to avoul Leptember 10, and the
youny larvae comnence to ning nesdles of the current year's urowih shortly
alter smergence. 4about one third of sach needle nttacked is wined the first
year, belore actively ceases {or the winter, Activity is resumed in early
spring fof the following yeur. By midesummer about 2/3 of eaci needle hus
been mined and lurvae are about half grown. #hen the new needles are nenrly
fully developed the larvue trunsfler to them during August. By the end nf

this second year 1/2 of the now needle har beenmined. The brood overwinters
in these needles and resumss sctivii, sgain ths fellowing eprin, compleling

the wining of the nesdlen entered the previcus year.

&% Patterson, J. '« Life History of Hecurvaria sllleri, the lodgepole pine
neodle~uiner, in Yosewite Nautional inark, Californis =-dourn. agr.
Res, XXI (3):127-142 plue 1 unnumbered page, 1921,

te
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These are then abandoned and the larvee transfer to green needlos

of the same year's growth. Pupstlon occursin these uesedles which drop 4 %
after the moth suergencs. Thus the discolouration of trses is more e

pronounced ev.ry second yeur becmuse then the larvae nine twice as many
needles of the same yeur's growth as in the previous season.

In the Bow Valley practically all signs of discolouration had disappeared

by the end of summer and the trees were again green because of the develop-
ment of current yeur's needles. Cleose inspections of the crowns however,
showed a decided thinning of the foliasge with appareatly about 50 per cent

of the nsedles cust. This was purticularly marked on wmature tress on fﬁﬁy

brewster Creek.
i

Konochamue notutus var. Qyury
B et e R e e SO

C.¥.G. WORGAH

The life history of Honochaaus notatus Drury on western white pine, Finus
monticola Dougl., requires two years for itez completion at Trinity Valley,
B.C. There are four stages in the life ol this timber sawyer represented
by the adult, the egy, the larva, and the pupa.

Adult.

The adult is & square-shouldered, elongule beetle. +‘he mule varies
in length from 17.5 wme. to 32.0 cme and from 4.5 wa. to 9.5 mm. in width.
“he length of the femuale varies from 18.0 mm. to 29.C m., and the width
from 5.5.:am. to 7.0 am.

The general colour cf this insect is ashen grey, mottled with durker
gpots which on the elyira urc elongate and velvety black. Areme of a
whitish colour are evident on the head, thorax, und abdomen. The colours
are chiefly due to a pubsecence of very {ine, short rairs, which when
rubbed off leave the body a reddish-brown cclour. 4his explains, in part,
the confusion rusulting from scme keys in which the colour is described
as & greyishebrown.

Fxaminstions, begun in 1941, of over 200 galleries in logs felled in
1940 revealed thut the first adulis were formed in t'o tunnels belwsen
July 2 and 9, 1942. OUn the latier date only iwo emergence holes were
svident on the surfuce of all logs. The last adults emerged aboul iupusi
10, 1942, and these were from portions of log:s which were heavily shaded.
The emergence period extends, therefore, over a pericd of arproximately one
month. :

The adult emerges from the log by extending the pupal chauber to the
surface of the weod und through the burk. 4 perfectly round exit hole is
bored, usually at right angles to the surface of the wecod especially
when the larval gallery occurs on the upper areas of the log. If the
gallery is situated on the side of the log,the exit hole way be made on a

-
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slight upward slope, but in ull cases, it is straight throughout ite ﬁ
linear length. The walls of the hole are compuratively smooth and the

line of demarcation between it and the pupal chumber is easily dis-
tinguished. Ths size of the exit hole variss depending upon ihe size

ef the adult. The majority wessure about | wu. in diameter., lions have
besn found swmaller then 5 um. while the largest noted neasured 11 mam,

A& survey of the loge after the emergence period showed hat at leust
90% of the emergence tukes place on thit portion of the log receiviag
direct sun during the sumuer months. These adults are tie first to energe.
Toward the laitter part of the sumergence period,unsmerged adults were
found only on areas of the loy receiving indirect rays. Gensrally speaking,
it way Dbe sald that the time of sdult emergence vuries iadirectly with
the sum total of sunlight, and will tnke pluce progressively later through-
out the surface of the loy from the peint of dirset sunlight, to that of
total shade. Adulte wore obiaimed from areas of tokul shade but the per=-
centage was less than one. Total natural shude should be distinguished
from artificial shade produced by placing branches etc. over the loge
which obsiruct oviposition.

The last adults were observed on losz on Ceteber 1, 1942, but iz the
latter hall of leptember their numbers were very few and then they ajpeared
only during the warnest period of sunny days, usually between 2 and 4 o'clock
in the afternoon. The umajority of these adulis were femnles.

The adult will live, when provided with focd, for at lesast one monthe.
#any will live for 50 days or so. One female kepl in a wire cage built
around a loy, and provided with food, lived for 82 days.

S¢ far us lc known the only food tuken by the adult during its life is
tie outer bark and phloem of twigs and branches of western white pine(Pinus
wonticolu Dougl.}, Douglas fir (Pseudoisups taxifolia Raf.), engelsan
spruce ( Picea engelmanni Engelm. , western hemlock (Tsugs heterophylla
Sarg.), and cedar (Thuja plicata Yonn.). The burk and phloem of white
pine ie most preferred, cedar is only occasionally eaten. The xylem of the
attacked twige is nol ingested but way be severely scored by the mendibles.
It ig interesting to note thut fesding scars wre never found on the logs
dur:ing the netive flight pericd. In the evening after sunset, nearly all
adulte fly from downed logs to standing trees close at hand, indicating
tiat feeding naturally occurs on living irsees during the evening through
to the follewing day. The beight of [light may ve as much as 40 feet or
more. In the latter part of September o smell smount of feeding by old and
weak adults wuas noticed on the logs. Under ftorced conditions adults fued
voraciously on the burk of -down logs,.

lonochumus, being a sun~loving insect, prefers to lay its eggs on areas
of logs exposed to sunlight. The presence of bark on the log i a pre-
rejguieite to ovipesition, and thick burk raiber than thim is preferred. The

{
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egy scars are unde not necessarily in crevices as is often the cuse with
other species of this genus. The type of scur wade prior to oviposition
is characteristic of both }. notutus and ¥o oregonensis. It consists
of Lwo punctures and a narrow slit, and is wede ae follows. Gelecting
& place oa the log where the jyoung ure likely to develop, the female
begine to dig out a slit invuriably starting with the left wandible, the
right wandible serving as a fulcruu which produces one punctures Then
the mandibles are switched to the left so that the left mandible forus o
fulcrum and thus the second puncture while the right sandible completes
tne £1it into which the ovipositor will eventually be placed. The depth
of the slit is the full length of tre exposed mandibles; the depth of the
punctures dependson the softness of the bark and the effort sxpended in
digging out the slit., The slit is about 2 ww. in length, and the thick=
ness of ithe mandibles in width. The bark dug from the slit is cast aside
Having complded the egg scar, the adult turns around, usually clockwise,
and with the aid of the tactile hairs on the end of the abdomen finds the
scar into w ich che I<rces her ovipesitor, vowetimes, alter wmuch effort,
the egg scar is not located and sce wanders off in search of other grounds
to bugin all over again.

The adult in making the egg scar on the side of down logs is peneral-
1y in suih & position thut the head is uppermost.

In moet cases, Lut not always, the egs scar is made nearly parallsl
with the grain of the wood. Jeldom ie it constructed at right angles to
“L;"i@ graino

During the most uctive ovipostion poriod the male is very often found
in aitendaice with the femmle. Copulation occurs frequently ismediately
before and ui'ter ovipostion but once the female beging to form ihe ey scar,
the male seldom intervenss until oviposition is completed, althoupgh he re-
mains meunted onher back throughout the process.

EGG
Only one egg is deposited in each egg scar. It is placed in ihe soft

succulent sscondary phlosu close to the cambium layer. HNo matter at what
angle to the grain the egg ecar is constiructed, the exg is alwaye placed
wilh its longitudinal axie parallel with the gruin of the wood. The phloem
around the slitl in which the egg is deposiied scon turns brown which enubles
ong Lo readily pick out the position of eges when bark, iicluding the phloem,
is peeled frow Lthe log.

The eygy is slongate oval, wilh a tendency to be sowewhut sausage=shaped.

‘The vicropyle end is slightly flattened and deprsssed. (lose to this and,

the egg has ils gresalest width, end then tapersslightly towards the opposite
end wilch ie more pointed. The outer surface is very ligrtly bat profusely
putterued as & result of the impressions of the rollicular ceils. The
length and width of the eg s are fairly conustant, averagiog 4.46 mn. and
1.22 . respectively. Of 26 egpe exumined the lenpth ranged frowm 3.34 ..
10 4,01 vuuey and the width from 1.12 mme 10 1.20 idie
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The eggs hatch within § to 15 days depending upon weather dsﬁéitié@?
and josition of the egg with respect to amount of direct sunlight.

fmergence of the lurva takes place at the wmicropyle end bul somewhat
on the side of the egy.

The first observulle signe of hatching are the winute swellings on
the surface of the egg; these being the outer mauifes.ations of pressurs
applied by the mandibles of the young lurva. Socon the chorion is broken
and the larva emerges from a very ragged hole. As much as 5 hours may
elapse from the first signs of hatching until the lurva is coupletely [ree
from the egg. '

La VA

The larva is an elongute, footless, white grub. Locomoiion is
nehieved through the use of dorsal and ventral asmpullal which when contracted
to the anterior end of ithe body move the larva along the tunuel.

The sise of the larva varies considerably according to ape, individual,
and sex. A larva juct emerged fram the egg measures 4.24 wmm, long, 1.28 .
wide utl the prothorax, wnd 1.20 mm. thieck. Larvae taken from galleries
on Jecember 15, 1942, approximstely four monthe after hatching, varied f{fom
1leb wme to 22 mm. in length and from 4.03 ime te 5.72 mm. in  widih.
At malurity some messure sy muct us 60 nu. or more.

Immediately on hutehing, the lurva bLegins toc feed, Il soon mukes its
way to the cumbium region where it spends much time mining, betwoen the bLark
a:d the supwood considerably scoring the laiter. The chipe and excrsment
are packed between the burk and the w od sn thut eventually the bark bscoues
somewhal separated from the wood.

About two months ufter the first egys are ladd, the first extrusion
holes are formed fro. which the chips are emitted. These oblong holes are
approximaiely 4 wm. long and ¢ . wide and ocwur in .he mujoriiy of cases,
on the lower surfaces oI u down loge

At about the time the extrusion holes are formed, the larvae begin to
excavate & hole in the wood. ‘"he progeay of two iemales examined on Gepte
25y 1942, revealed that only eight of 23 living lurvae had vegun Lo make
gulleries into the sapwood. vuring the first fall, the holee are extended
into the wood, to & wmaximuw of sbout two inches. as in the case of the _
extrusion holes, the moutisof the wood galleries are found generully on the
sides and lowsr surfaces of down logs. +hese holes extend upwards Irom ile
surface of the log.

Fesding continues throughout the following year and by the sprring of

the second year & U-shaped tunnel is formed. The larvae are now practicall)
full grown.

[ N
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The galleries never extend beyond the centre of the log &veﬁ t&cugﬁ
the diameter of the log may only be 4 inches,

FUPA

The pupa whieh possesses characteristics of both the larva and the
adult is formed in a pupal chamber at tle end of the lurval gallery.
This chawber is obleong in cross section and varies from 1/4 ® to 1/2 " in
thickness and from 7/16 " to 1 " in width. It may be 2 " or more in length.
*he pupal chawmber wusually extends to within about l/&“ from the surface
of the wood; soue however, extend to within only 1" while others have been
found as close as 1J16 " or less. Generally the chamber is constmcted on
a slope so that the pupa rests comforihably on one side.

The first signs of pupal transformalion were observed in 1942 oh June
5 when only one pupa could be found in many galleries exsmined. The duration
of the pupal stuge is arproxiuately one month.

The prepupal stage must be esceedingly short for of all palleries ex-
amined in June gnd July of 1942, only <ne specimen was tuien. Minor chan es
oeccurred in this specimen from the time it was rewoved from the gallery
until it was preserved, the time being about 20 minutes,.

As the pupa matures the f/rst signs of trus adult characters become
evident in the eyes. -hese structures change celour from a yellowish-white
to & bright pink and scon after assume the bluck pigment of the adult. Sub-
sequently, Vlackening of the cuticulur suyfaces becomes evident {irst at
the extremities of t o appendages such as the clawe, tie distal ende of the
mandibles, t-e edges of the wings, and algo around the joints of the legs.
This blackening, whichmmay bLe deposition of melanin, continuss proyressively
backwurds, especially on the mandibles, as the pupa w.tures.

Only one parasite (lchneumoid) of onochamus notuius ic definitely known.
This has been tentatively identified us bLelonging to the genus Ilchneuwon.
snother Icheumonoid belonging to the genus uJorycies has been found in the
galleries of Lonochamus bul its relstionship with the host is not definite.
Both ars larval paurasites, 4

In 1941 a dppterous sa,got was taken from a gallery i whic: the sawyer
larva was partially destroyed. An attenpt to rear this spscimen was unsuc-
cessful. [ rasitism by Uliptera has not been observed since.

DISEASE
Apparently Ucnochamus is quite free from disease. Of all galleries sxamined
over a4 two~ye r paricd only two specimens have been taken which showed definite
effects of pathogens. Theve specimens were fully forued but unsuerged adults.
They are the oniy sdults which huve been found dead in galleriss., .t the
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time of examination (July 29, 1942) the specimens were entirely bluc: and
reaked of & strongand sickly odour. The entire body was sof't and mushy,
of the congistency of newly wade cheese.

SIGCELLANECUS .

Males of i. oregonenis Lec. have been observed in copulution and in atten-
dance with females of i. notatus Drury while the laiter have Lsen depositing
eggs. The development of these eggs is being followed.

Various stutements have been made us to what time must elapseafter
trecs are cul before the logs become peceptive to adults of iLonochamus.
At Tricity Valley, B.C. adults of H. notatus are attracted to and will
oviposit in white pine exactly two days after healthy trees huve Leen felled
and cut into logs. Tris observaticn was made at the height of the flight
period.,
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Tritneptis klugii (Ratzbury) versus Licroplectron fuscipennis Zett.
On the Hemlock Sawfly Neodipricn tsugae Widd. :

Co¥eGoe WORGAN

Cn August 5, 1941, 400,000 Licroplectron fuscipeunis Zett. from
the purasite laboratory «i Belleville, Cntaric were libersted in the
Vernon=-tugar Lake region of British (eolumsbia. The object was Lo esta-
blish this parasite as a actor in the control of the hemlock sawfly

Neodiprion tsugae liidd,

The degree of competition between L. fuscipennis and the parasite
Tritneptis klugii (Ratzburg) and the compurative elfectiveness of each
with HN. tusgme as a host were nol known. an expsriment was conducted at

B
the Trinity Valley Field &tation to determine scme of the factores bearing

on the rroblel. Details of the experiment {ollow:

Fifteen females and 10 males of each parasite wers confined
with 25 sound hemlock sawfly cocoons in the field insectary on August 15,
1941, These purusites were not moie than < hours old., By august 29/41,
all the parasites wsre dead and were rescved from ithe containers. +*he
cocoons were nol overed with dufl: until Movember T, 1941, when they were
placed in the overwintering chamber at the field station. On llay 23, 1942
the cocoons were removed from the chawber to the insectary. One cocoon
& then placed in such of 25 viuls, TParassites cezan to emerge on June 16,
1242 for a period of & days. On July 2, 1942 another emergence took pluace
which continued for & total of 5 days. The {ollowing table gives emergence
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Purssstes from eaci cocoon wers preserved in separule vials.
cxaminstion luter shnowed that the parasites sbtained during the first saer-
gence period conwisted entirely of L. fuseipsnuds and those of the second
were entirely T. slugii. This inforuation together with the nwibers of each
sex in botl jurasites is susmsrized pelows

Sunnary of Zxuminalions.
T o ~ e fuscipennis B Te klugii
Vial Ho. Total SeXe Total Bex
N ber Husnbier
ﬁ_ﬁ, i -
1 20 3 i7
2 19 10 9
3 17 4 ) 13
4 11 1 ' 10
5 29 4 23
? 21 14 T
3 35 15 20
; 3 1 2
¥ 15 3 15
1 . 33 ) 217
12 16 1 15
4 11 ;
13 1 3
1‘} b 1 5
15 s 2 3
16 15 4 11
lg 23 5 16
ic 32 19 13
13 17 3 14
20 | 1 2 5
1 | 13 3 10
jtg , 11 1 10
: 1 2 1
i 5 3
25 rom et - —
e - T ir p =TT
= 126 T 55 252 4 20
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From the previoms experiment the following conclusions have been

drawn:

1. In all cates only one species of parasite emerged from any
€cocCooNn.

2. . fuscipennis eumerged during June 16-23, 1942 inclusive.

The number of adults per purasitized cocoon averaged 21, of which 56.35%
were males and 43.65% females.

3. The first adults of T. klugii were obtained 16 days aflter
the first and 9 days after the last emergence of i. fuscipennis. The average
nurber of adults per parasitized cocoon was 15.75, of which 17.&6% were malos
and 82.54% were femmles.

4, The total nuuber of Tritneptis adults recovered as compared

to Microplectron was in the ratio of 2 to 1.

5. Sixty-four per cent (16) of the sawfly cococns werc paras=
sitized by T. klugii and 244 (6) by k. fuscipennis. Two cocoons (8) were
attacked by one of the two parasites but these did not develop beyond the
young larval stage. One cocoon (4%) was apparontly not parasitized.

It was not ascertained if adults of the two purasites bad originally
deposited eggs in the sawe cocooxn, The degree of competition is, therefore,
difficult to estimate accurately.

4As to potential control, the duta indicate that the parasite T._klugii.
is more effective than is i. fusgipennis with respect to the hemlock sawfly.

This is shown by the greater percenta;e of coooons parasitized, the greater
number of females produced, and the fact that they are rarthenogenetic.

Laboratory findings were not verified in the fisld chiefly because T.
klugii, so far as is known, is not yet present in these localized areas where
. fuscipennis was liberated. Under natural conditions T. klugii would pro-
bably show even greater potential control for in the mxperiment esual nuubers
of females of each paurasite werc used whereuws in the field the ratio of
females tc males in this parasite is much higher than in i. fuscipennis.

In conjunction with the above work two other experiments were conducted,
one on the hemiock sawfly and one on the lodgepole pinesawfly Neodiprion
burkei ? Midd., using only the parasite kicroplectron fuscipen.is. The details
of these experiments were reported on in 1941, They were overwintered in the
sume manner as outlined for the experiment with i, fuscipennis and i. klugii
on the hemlock sawfly.
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L. fuscipennis owerged from the hemlock sawfly cocoons aes followss

_DaTz NUMBER
June 11/42 30
12 71
" 13 19
v 14 46
o 1 5 1
" 16 1
TOTAL 228

after the emorgence of purasites had cessed, the cog¢cons were
exawined. The results of this examination are incorporated in tae con-
clusions tabuluted below:

1. Ten cccoons were apparently not parmzitised. A amale
sawfly emerged from one of these in the summer of 194l. The sawfly
larvae in 3 others were dsad on Septeuber 9, 1941. The sxamination of
the cocoons the following spring showed that 6 sawfly larvae had died
and molded.

2. Vifteen o! the 25 hemlock suwfly cocoons wers parssiticed.
“f the 15 cocoons, 5 were axained on Septewber 9, 1941, and in another
cocoon all the parasite larvae and pupad had died and molded the following
Bpringe. Paragites emerged, therefore, from oniy Y cocoons.

3. The number of sdult parusites per ceocoon avera-ed 25.33 as
compared to £1 in the first sxperiment,

4. The percentage of males was 55.26. This compures very
favourably with the percents,e of 56.35 obttained in the initial experiment.

5« The cocoons which produced aduli paurasites contained a
total of only 2 dead parasite larvae in one cocoon and 2 dead purasite
pupas in another.

Adults of 3. fuscipennis amergéd from ledgepole pine sawfly cocoons
as follows:

TDATE _ HUSBLR _ -
“June 12/42 92
" 13 232
" 14 51
"15 57

TCTAL 432
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Cocoons in this experiment were slso examined after parasite emergsnce
was completed. The conclusions reached were as follows:

1. Seven cocoons were apparently not purasitized. Of these 5
cocoons produeed adult sawflies in the sumner of 1941, and by the time of
examination of the cocoons in 1942, the sawfly larvae in the other 2 cocoons
had died and molded. ’

2. TUighteen of the 25 lodgepcle pine sawfly cocoons were para-
sitiged.. Of these, 5 were exammined on September 9, 194l. Parasites emerged,
therefore, from only 13 cocoons.

3, The number of adult parasites per cocoon averaged 33.26.
4, The percentuge of males was 38.66.

5. Tleven of the cocoons from which adult parasites emerged,
contuined a total of 78 dead parasite pupae and 1 dead adult parasite (male).

The conclusions of the itwo litter experimentsshow two significant
differences.

1. The averaze nurber of parasites per cocoon is 25.33 on the
hemlock sawfly and 33.23 on the lndgepole pine sawfiy.

2. The percentage of male parasites on the hemlock sawfly is
55,26 and 38.56 on the lodgepole pine suwfly.

In the inithl experiment, L. fuscipennis began to emergs on June 16, 1942
whereas in the latter two experiments they commenced on June 11 aad 12, 1942
respectively. This difference can be explained st the preseut time only by
the fact that cocoons of the first experiment were expoced to parasites on
August 15, 1941, while those of the other two experiments were exposed to
parasites on August 10, 1941,
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Spruce Buworm (Cacoecia fumiferins Clem.)
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Observations have been continued ut the Trinity Valley Field
Station on the blology of the spruce budworm, particularly with regard
to the behavious of material originating from two-year lifs cycle arsas.

1942 wae a {1light year on arems whem the two=ysar cycle occurs
and heavy feading was reported in spruce-balsan gtands from Vermilion
Crossing to Vermilion Summit in Kootenay National Fark and in the
vieinities of Boom Lake and ¥t. 5t. Piran in Banff National Park.
Heavy defoliution alsc occurred in Yoho Valley, north~east of Fleld,
8.C., nnd & severe infestation wus also reported on spruce and balsam

at 5,000 to 5,500 fest elevation 14 miles north-west of fdgewood, B.C.

No report was recdeived this yea. on the status of the budworn infestn-
tion in the Barkerville district.

Spruce bddworm material received in 1942 at the Verron Laboratory
in connection with the Forest Insect Survey has toen summarized as
follows: '

Totals

67
Pices engelmanni 10 72 4 - 78
Ficeu Sppe 15 10 5 2 33
ricea & Abies 4 6 21 - 35
Pseudotsuga taxi- 4 -
folia 5 ! 6
Pinus eontorta 5 6 2 - 9
Teugn hetero=- 1 - - -
rhylla '
Larix occidents
alis 2 - - 2
TOTALS 46 164 33 2 2231

The collections from lodgepole pine were from Vermilion Suunit,
7ield, B.C. and Jaspsr National Fark areas where heavy infestations on

spruce und bulsam occurred.

The Douglas fir muterial was received from

quesnel, B.C., Goldbridge, B.C., Pemberton, 5.C., Barriere, B.C. and
Arrowhead, B.C.; while the two collections f{rom western lurch were from




“2”
N | A 2
Edgewood, B.U. und neur Habel Luke, B.C.; the one {rom western hemlock also
from near Tdgewood. The material from spruce and balsaw wus collected at or
near i‘cBride, B.C., yuesnel, B.C., Goldbridge, B.C., Birch Island, B.C.,
Chﬁ&ﬁ, Bv{:-’ V@rncn’ BuCn’ Eﬁdgewoad, B.C’., Bl&ekw&tﬁﬁr L&kﬂ, Bu{:u; and in
Jasper, Glacier, Yoho, Banff and Kobtenay National Parks.

Parasites

Identified purasites recovered from the 1942 spruce budworm survey
materid were: 1 Phaeogenes hariolos from a pupa from Jasper Park and 3 i
Conoblusta fumifernas from specimens from Kootenay Park. In addition, |
2 cocoons which are evidently Ihytodietus, were reared, one from a larva
collected near 2lackwater Lake, about 45 miles north of Golden, B.C., and |
the other from a larva from nsar Goldbridge in the Bridge River Valley. |
This latter area is not far from Lillooet where Fhytodietus proved so
effective in 1919 and should the infestation inerease, may prove a valu-
able source for obtaining the parasite in numbers. .

s Banf{ and Kootenay National Fmrks.

The spruce budworm areas of Banff{ and Kootenay Natienal Farks were

/xfaxaminsd this year during July and the first part of .gust by Gec. R.
Hopring. The infestaution wuas heavy in Kootensy Fark on the Vermilion
watershed und particularly heavy around HYarble Cunyon. It also occurred
in the Floe and Boom Creeks' watersheds. It was found particularly
severe in the Ut. 5t., Perin disirict on the north~west side of Lake Louise.
Light pepulations could be found in practically all the spruce-balsanm
stands of the western parks.

The principal damage has been to young balsam reproduction coming up
under stands of mature spruce and balsam with the spruce predominating.
The mature bulsaw is much less affected than the reproduction and very
little mortality of the mature trees will results from budworm attacks
alone. The chief loss, if any, will be from the balsam bark bestle,
Uryocoetes confusus Sw., which may attuck the weakened trees. These
will probably nol be the cause of any appreciable mortality in the mature
spruce as this nas veen fed upon to a much lesser extent than the balsan.
Wiost of the young bulsam reproduction will survive batthe tops of many of §
them may be killed. The main feeding has veen concentrated on the tops. ‘
This will cause the trees to be bushy and misshuapen.

It is noit probable thal tiuber losses due to the budworm in the
National Parks of western Cunada will ever be as severs as those in
sastern Canada because of the differeance in the life cycle of the western
budworm. In these high park areas, the budworm hus a two-yeur life cycle
s0 that most of the mature larvae appear evsry second year. This means
that every alternate year is a year of light feeding since about 80% of
the feeding is done in the later larval stages., This also means that the
tress have some chance to recover each ysar of light feeding., IHence the
budworw in western Canada has not proved to be nearly us serious a
forest pest as 1t has in eastern Canada.

Ve
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Biologicul Studies.

In 1942, studies on the spruce budworz consisted ofs

1) the continuation of u rearing experiment started in 1940
with 45 freshly emerged larvae, of which cne was still alive in the spring
of 1942,

2) observations on the activities of larvae from the time
they emerge from the eggs until ufter they had spun their hibernacula.

3) cboervations on the activities of larvae which were dis=
turbed sfter having spun their hibernacula.

4) rearing of lurvae originating from two-yeur 1ife cycle
vaterial for data on development under conditions at the Trinity Valley
Field Station,

Procedure: The material used tnis yeur originated from two lots of
over 50 larvae each collected on June 14 from spruce and balsam at Vermilion
Summit, Keotenay National Yark. (Forest Insect Survey Lotd B.C. 3005 and
B.C. 3006). The larvae were reared at the Trinity Yalley Field Station
and egze were obtained from 9 puirs of the resulting moths placed in sep=-
urate lass containers. The dutes of egg~laying, hatching and incubation
periocd. were as follows;

Set bate uate of . Date of Lengih of Incubation

Ho. Faired 1lst eggs 1st lurvae Period.
1 July 13  July 17 July 30 13 days
2 L . 17 *o29 i2 diye
3 * 14 " 20 Augs 3 14 days
4 " 17 21 " 4 14 days
g U 4 " 24 " o 13 days
6 A ¥ v 20 " 1 12 days
7 * 20 v 24 " 6 13 days
i v20 " 24 w 4 11 days
9 1 21 " 24 " é 13 d!‘i;{ﬁ

The average length of time between pairing and the laying of the
first egps wus 4.3 days and the aversge length of the incubation peried
was approximately 12.7 days.

As the larvae emerged from the egus, 15 were placed lumedintely in
small individual vials with & fresh tip of either Picea gngeluanni, Abies
lusiocarps or Pseudotsuga téxifolia, for observation on the larvee prier
to spinning their hibernucula. Lioreover, 19 lots of 10 larvae susch ware
placed in separate gluss cials, 1" X 54" and corked wi.h rolled absorbent
coiton., A small twig of 4 host trse was also placed in 15 of the vials
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while the other 4 were left without any {oliage. This series, together
with one vial containing 35 larvee without foliauge, ure being carried
over for observation on development in 1943. An sdditional 100 freshly
emerged lurvae were liberated on & caged young "ngelmann epruce in the
field for the same purpose.

Results: Of 45 larvae used in the reuring experiment, started in 1940,
12 were still alive in the spring of 1941 ani of these 3 reached the
&dul$ stage thul yeur and one other died as a prepupa. The vemaining

& larvae fed very little and remained more or less dormant and only one
was alive in the spring of 1942. This specimen again cowmencad to feed
in lay sand by June 22 had reached the pupal stage. The moth, & uale,
emerged on July 6. Thus of the 4 mothe recoversd, 3 required only one
year from egy to adult whileons toor 2 yeurs to reach ithe adult stage.
The high mortalitly wus probably due mainly to the freyuent handling
necessitated by the renewing of the food supply at intervals throughout
the experiment.

The larvae on emerging from the egps, were found to start
immediantely in search of a suitable plece in which to spin their hiberw
nacula, such us betwesn loose bud scales, the base of needles, or in
cavities in the cork stoppers in the vials.

The lurvee under cbservition emergod {rom the eguws in the
late afterncon and within 2 to 4 hours several hed cowenced thelr
over-wintering cocoons. On the following worning, 18 hours fro. hatehing,
over §C§ wereg within hibernaculu and by the end of ¥ days sll but one
larva had completed hibernacula. aAlthough some wel+ing bad already been
fomned, a few lurvae left their shelters, due possibiy to being disturbed
at the time of observation, and after scme wandering eiiher formed a
new location to hiberaate or returned to their original chelter. on
august 3, a 4-day old hibernaculum wae opened zi one end with a pair of
tweezers, but the larva soon recealed the opening. 4 second hole wne
then made in the cocoon where upon the larva emerged and alter crawliag
about for 3 days,again settled down und cowmenced a new hiberanuculum.

Hone of the lurvae fed prior to entering hibernation with
tihe exception of ons specimen. This larve showed very unusual behavioul and
observations on its activities were as follows:

Aug. 3 = 3.30 P.U. --emerged fro.. egg and placed in vial
with smsll spruce tip.
4.00 P, ~=crawling about base of vial.
5430 T.li. ~=crawling between cork and vial.
6,00 P.it. ==in groove in cork.

&ug-é - 9 -OQ A,.*Z . we i ® v » 51}““ light %&bbiﬁg.
11.30 A, ~=crawling between cork and vial.
1 '30 Poliy wwm M " " " "

700 Puify ==back in originel groove in cork.
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~~on gide of vial~yellowish-green in colour.
oo " owyellowish in ecolour.

Auge. 5. = 10.00

.00
Aug. 6. = 6.00
Auge Te = 4,00 7
Aug. 8. - 1.0C
Augell. = 3,30
hug.ll. - 3.00

-

==no change.

~-lurva on side of vial, neer bLase.

~=ne chahge.

 ~=larva ul buse of stew, no weibing.

~-same loention, disturbed, moulted but
1o hivernaculum.

~-frase at base of stem from old bud scales

==larva mining cecond needle from buse of
stem. Webbing at bause of nsedls.

5.00 7., =-needle complately mined but larva still in
negdle.

~=lurva back in shelter at base of necdls.

Auz.l18. - 11.00
éltlg,.;f?a - lgcau

Aug.2d.

AU L0, =

AugZe3l. - ~-considerable more webbing. Larvae moulted
second time

dept. 2 - 4.30 P, ~=larva on bottom of vial. Folia.e renewsd.

Sept. 5 = 11.00 A.Y, ~=-no change.

£ i ¥ A w1 o .

Sept, 8 =~ 4,00 P.i, =eno change.

Bept. 25 = 2,00 P.. ==lurva on bottew of visl with wabbing and

ifrass. Needle next base partly mined.

¥From the above records it iz evideént ihat the larva started to form
an over-wintering cocoon within 18 hours from the time it smerced from its
egg but for some reason lelt the shelter and fmilad to setile down bsfors
it moulted for the first tiue. Having moulted,the larva cosmenced to feed,
first on ths old bud scales at the base of the stem ant then by mining a
needle. In this connection, the rirst feeding by second instar larvae
in tre erring is frequently through entering unevened huie dowsver, this
is our {iret record of a gpruce budworm mining a needle in wester: Canada.

as recorded in 1727 (Gibson, arthur--Trans. Roysl. Goc. of Cunada,
3rd series, Vol. 19. fec. 5 p. 2Cl) epruce budwors larvas roult for the
first time soon after the hibernacula are completed. This was rendily ob=-
served this year without opening the cocoons ss s considersble nusber of
larvae spun their cocoons between cotbon plugs and gluss and could be
obse~ved through the glass. Houlting occurred from 5 to Bdays froc the time
the larvae emerged from the eygs. The winter is therefors passed in the
secend stadiuam,

Larvae on emerging from the 8548 are green ia colour but gradually
becowe yellowish in 2 to 3 days and invariably after the larvse have spun
their over-wintering cocoons.

in view of the feeding by the one larva, recorded in detail above,
@ serles of 10 second instar lurvae wer:y  removed on fAugust 24 from their
over-wintering cocoons and placed in individual vials with availacle food,
However, nene of the lurvae fed although some of them were transferred to
the Vernen Laboratory. Instesd, ihe larv.s re-spun light cocoons in which
they ngain becume dormahd,.

‘e
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Summarys- The incubstion period of eges laid in the insectary at the
Trinity Valley Field Stution, by moths from larvae collected on a two=year
life cycle area, varied from 11 to 14 days in length with an average of 12.7
daye.

Budworm material originating from a two=gear cycle urea und
reared at the Field Stution yvidded 3 moths at the end of one yeur and one
woth at the end of 2 yeaurs. These results will be checked by further
rearings started in 1942,

Larvae on emerging from egus ipmediutely cowmence to seareh for
a sultable location in which to spin iheir over-wintering cocoons or hibore
maculsa,

Hibernacula may be started within 2 hours from hatching and all
are usually completed within 5 days.

A larva, after sturting a hiternsaulum s may abandon it and
after further searching or wandering, find & new location or return to the
original to complete its over~wintering cocoon.

The first moult normally occurs after the hibernaculum is ¢ om=
pleted and from 5 to 3 days from the time the larvs smeryged from the ezg.
The larvu therefore, over~winters in the second stadium,

One exception was & larva which failed to complete its hivsrn-
aculum befors moulting. This specimen then commenced to feed ag a second
instar larva, first on old bud scalee and then by mining a needle. This
is the first time we have found spruce budworm feeding in the fall and our
only record of a needle being wined by the species in western Canads.

Attemple to induce similur feeding by removing second instar
larvae from their hibernaculs and providing the. with food were unsuccessful.

Lurvae on emgrging from the egys are green in colour but grad-
ually become yellowisi in 2 to 3 days and invatiably after the larvas huve
spun their kibernacula.

‘e
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E. 30.09=3 A Study of the bionomics and control of the

parch Sawily in sritisn Columbia.
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In 1y42, the larch sawfly was discovsred in the BX district less
than 10 wiles {rom Vernen, B.C. It was also lound in Trinity Valley and
in Creighton Valle,; a few wiles from Lumby, B.C. Thus, the sawfly has
practically reached thie western ilmit of the host tree Larix occidentulis.
The accompanyling awap shows the distipribution of western lerch in British
Columbia @nd the stutus ol the infestatlion tris yesr.

It should be neted thet the infest . tion wase generally light on
aress recently invaeded by the suwlly sucth i reew Lak
Trig would be expected since the sawfly L i i
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Flace No. , - ‘Eeﬁtr yen DY . . _— . ?ot&i |
aocoons |Mes. | % Trit. | 5 lsaria| & |Cther | % Jlo. e
§X o srents willed
v
4‘ {;'Jib élev -y

132 59 |44 i 53 i 543 3 231760 51.5

-

Grey Cr.

éog &i- 8 o . ) . A - .
. 4 ’ﬂ P N ¢ 0.0 ‘)
iJNelson 6 0 Vel 31 3.0 2 243 ) C.0 139 K53

. el B s P

He Slecan) 4y |34 137,21 12 [27.9 [ 11 R25.6 | o 0.0 3y | 90.7
Lake

1009 ﬂla
B.lukusp

50 3 6.0 g0 | o C.0 1 2.0 4 6.0

¢

o,
L~

1 HIg :;a 50 7’ }4.{:\ 1 2.(} 3 éa(} 0 G-C’ il 22.0
Burton ‘

205 mio
A.kesdles

wd JC 1 s j )y? l& h}tj G ULl i 3&0@
16 wi. Wo| . N . . s "
5C 2 4.0 2 1.0 : N { .01 11 22.0

Tdgewood

Trinity 1 3¢ ¢ | 0.0 o 100 ¢ low | o1 2.87 1 | 2.0
Station

From the table 1t le evident thai the bighest sorial
ocourrsd on the older  the inféststion. The lsaris sortulity is
lower than it probably would have Leen 1f the coccone had been collected
the fellowing epring instesd of in the fall, Huch of the Isuds develops
during the firet wars days of spring. All spring collscilions have shown
grester mortanlity from Isaris than fall collsctions.
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Parasite .ibsraiions 1942,

¥

Two shipments of purasiteg were received from 3ellisville Tarasite
waboratory for libezraition eon the larch sawfly sreas. The [irst snipment
had 302 Uesolsius tenthredinia mnnd 3750 lessa selectu. The second shipment
contained 400 Lssoleius and 2245 Zessa. The first shipment was llberated
on July 4, 3.2 Thiles west of the lower noavaklin bridyge on the Vernon-
Udeewoed reoad. The secoad shipment wns received oo July ¥ and was liber-
ated 24 wiles east of Veraon near the vhuswap Hiver on the Vernon-Elgewood
road. Tre following tavle gives details of shipments.
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Shipment . .
No Species.
N N e,

" Number
liberated.

e tenthredinis

A

147

selecta

1896

M. tenthredini

10

16 _ 190

184

celecta

154

107 i 691

1293

light

In both cases tre temperature wus approximutely 50° F. in bright

with no wind.

The larch sewlly infestation in the vicinity of each

liveration peint was light vut there were enouch larvee {or parasitization.

" The following table indicates tre degree of attuck on trees on the
sawfly sample plots frow 1939 to 1942 inclusive.

Degree of

ALTaCK ==

No., of Trees,

Flot ﬁ T
NG e i ‘
NI L WM. H N L ML H ! N[ L HHY #atLlelH

&6

0 G

81 7 24 o

63

22

12

111 o 37 |31 570121 230 o) o 132 | 4| 0| Duta not taken
v L 0 139 10 o 560 o o 65| o] ol 0149] o] o
, | 0 18| 1 0154 31 0o o 560127 o oy of178] 7|0

VI 0 109 13 2 44 786 1, 0 0 96/17| 6/ 0 06/31

VIT | 0 19 113 34, 20 39 7| o o 51|14 1 o 3al20

VIII | L ¢ G & T D! §

IX L o 62 o) of 1 151 0 o 6/ 16|14 o 2/34]0
e = = e s B e

I =~ none;

L-- light;

% Plus 26 felled in 1941,
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Light -= Curls noticeable in new shoots but not numercus. Hpy detectable
defeliation, )

dedium - Upper third of crown noticesbly th.n. Curls fairly nuasrous.

Heavy == Hall or mors of crown rrachtienlly sty

fhese plot cvservalicns were suppismented b
awount of defolintion wls through the larech stands, i

fTuirly getailed

N . Lo  Prhen P ¥ e !
Numper of Generations of Tritneptie klugii (&a@iburg)
& Season.

T I ) LE T Ty i n T
Coevelra SUNGAN.

The determination of the nuiber
klugii (ke tfburg} in a seuson occurring on e
(Hartig) was continued in 1942, Tractically the
tion.as that outlined in lke Annual Report for 1

f Tribtneptis

frigtiphora erichsonii
seme met od of experimsntge

941 was followed thls year.

It wae concluded in 1941 that under avourabl& conditions it was
possible for Tritnertis klugii on the lurch sawfly to produce three
genersticne a year in British Columsia; that is, onve overwintering
generation ana iwo ar gensrations. The lasl sumier generution in 1941

~e@erssd ﬁné*ﬁw thﬁ 10d auwgust 11el9 inclusive. On august 12, 1541 five

P

s curies III), euch containing 5 sa«fly cocoons were exe=

posed t0 l ( b o such lobj newly ewerszed parasites for a periecd of two
weeks. (n »uguat 26, 1941 the adult purssites were remcved from sach lot;
at that time 15, 6, 1<, 14, snd 12 adult purasites were still alive in
the resyective five lots. A fourth brood of gsults did net e&argeﬂ in
the fall of 1%41.

Instead of overwinltering the parseitized cocoons wwder their
normal cenditions, they were covered with duff zad placed in an overs
wintering ch iovewber 7, 1541 until June 3, 194Z. At the latier
date the duffl the
insectury. 7 i

containers and the cocoons pluced in the
peratures obtuined in the cheusbver
between [lovenie ¢ were d;¢da?o &ﬁd i}.ﬁc?. reg-
peclively, Temperstures for imy 20 to Juns 3, 1942 are not availsble but
during this time the doors of ths chunber were hept closed. It is con-
sidered therefore, thut the wexisus tenmparsiture in the chasber did not

rise much beyond 49.0°F. The effect of the above trestient and the proe=
longed low tesperatures on the number of penerations obte nad will be

noted later.

fron

3, i [ .
arasilop

; to suerge on July £, 1942, examctly
29 days after the de&Sltlzed cocoons were removed irow tho overwintering

cramber. The musrgencs of this first generation, which ceontinued for §
d&gs, is summarized in the following table.
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Smergence of Parasites from Series II1 30
Lot ' bDate  of Hmerpence . \ l Cocoons Ave.
Hoo | July |July [July |July| July | July |July |July |July] Total produc- per
2 3 4 5 & 7 8 9 10 ing pa- Coce
- rasites oon
3ala 154 5 159 3 53
3413 49 § "§ 45 1 10 | 2 106 2 53
g d
E
3AIC |13 | 81 g1 g 2 96 2 a8
o = .
3AID 122 1 1123 2 61.5
RIS '
3AIE | 30 23 =1 = 74 127 2 63.5
TOTAL | 43 1153 ol 16 12 | 1 611 1 55.5

An examinution of the cocoons of Series III on August 6 revealed that
only 18 of the 25 cocoons were purasitized, the rexédining 7 died from unknown
cunses und molded. Of the 19 parasitized cococns, 11 produced adultsparasites
and 7 cocoons contained dead moldy jarasite larvae.

Series IV wus established on July 6 but due to lack of materisl, only
one lot was set up. The parasites used tc hegin this Series were removed on
July 27; all were dead. Theasergence of purasites of ihe sscond generation
comsenced pm August U and continued for ¢ days until nugusﬁgaa shown below.

Zmergence of Prasites from Series IV

Lot Date of “mergence I | Cocoons | /ve.
Auge| AuUge | AuUg. | Auge] AUZ. Aug. ﬁngiﬁug;~iu: ota1 produc=j per
Ho. 8 9 16 114 12 13 14} 15 114§ ing par+ coc-

_asites | oon

e s < et et e o = R e e e o oo ot

3AIAl | 11 37 44 24 1 6 12 29 196 5 38.0

b oo et s e, Dl Nt OO e o Y B oo sy

All sawfly cocouns of thiv Series were purusitized and produced
adults.

Series V, which nlso consisted of only one lot of 5 cocons, was
begun on /fuguet 10. The parasites wsed in starting this generaution were re-
moved on sugust 25, at which time five Tritneptis adulis were still alive.
This Geries did not produce adulis in the full of 1942. The parusitized
sawfly cocouns wers covered in duff and left in the insectury for the winter
of 1%42«43,

The following table is a suuwairy of the work conductied since the
sxperiment was Degun in 1v41.

‘e
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TEAR 1341 1942 L
L ~ : S
Generation JOverwintering | lst Suwcer Pnd Summer i@var~ ‘ iummar

Genraration Generation feneration jwintering |Generation
Series 1! Seriss 11 HG.Berieslll] Series IV
Period of  Hy,1e Seduly 8| July 12-25 | aug.11~19 fouly 2-8  |aug.8-16
Tmergence |
urasiti i 324~326 d.
Length of Parasitized | S<4=32C da
Generation fcocoons tuken| 31-34 duys 29-31 dys.j (Artific- 33 days
from field. i ially over
wintered, )
ive. number . o -
of parasites 35.0 65.9 49.0 5545 38.0
per cocoon ' —
% urles - 13.88 14.7 15.7 17.65 12.11
€ Li 37 8¢
4 Pesales 86,12 85.3 84.3 62.32 1.99
" Length{ Ave. 1.833 2,07
(O?‘r }.-43"2;15‘ 1-665‘”2534
(mu, )| Foncp
2402 24303
Length &va'g
of
($ y i%&ﬁ% 1.5:)?“2 .3@ 1.62=2 vé‘é
bl f

The above tublas show that only two genseraticns of Tritneptis ¥lugid
&

were cbtained during the year 1942 as comprured to 3 generstions in 1941. The
reduction in the number of generations in 1942 is prebably dus to the fact
that the overwintering gener:tion of 1941-42 wes kept at low tempersture
without much fluctuation until the first days of Juns when ihe first brood

of adults would norually have occurred.

Toe data further show that the development of Tritheptis klugii is
considerzbly dependent on environmental conditions duriug the ssason of
activity. Cn the other hand, it begine to enter the dormant stage alter Lhe
early part of August while there is still plenty of warm weather to produce
aaotlher generation, thus indicating it is of the heterodgnanic type. Results,
of other experiments now being conducted tend to support the latter view,

The smergenc: of the overwintering generziion of 1941 continued
for a period ol 33 days, while the firsi suwmer generation of 1941 emeryed
during a period of 14 days. 411 other generalions emerged during a periocd
of 7 t0 9 days. This differcnce in the length of emergence periocds iy

v
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be exylained in part by the fact that parasites of the overwintering generation

of 1941, ewerged from cocoons ccllected in the field. The setting up at
different times of each of the [ lois in Series I explains the emergence
period of 14 days in the [irst spmmer generation of 194l. These observations
indicate that adult parusites are present in the field throughout the suumer
months of June, July, August, and part of Ceptember. The varying times spent
by the adults in searching for larch sawfly cocoons would also be a factor
responsible for nearly a continucus summer emergence of parasites., The time
spent in finding cocoons could be two weeks or more, for it has been found
that some females will live two weeks without food. The length of a sumuer
generation, beginning when the parasites were placed with the suwfly cocoons,
varies between 29 and 34 days. The parasites used were not more than 24 hours
old., Under natural conditions, the first eggs probably would not be laid for
severaldays after emergence, thus extending the time required to produce a
generation.,

The average number of adult parasites produced per cocoon renged
from 35 to 659. The percentage of males varied frow 13.88 in the overwintering
generation of 1941 to 17.68 in the overwintering generation of 1942.
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in April for the durstion of the 1942 fire season.

T%
the 1941 Annusl regport.

[E5 ]

G
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Rark Beetle Control and Sample Flot Studies.

R. HOPPING,

W.G. WaTHIRS, C.V.G.

IIORGAHN.

i 5
<

The control work at Banff, which was originally started in the
fall of 1941 was continued through the winter, the work being discontinued

The work accomplished

e duri ng th’a firet period of the control work was ar follows:
aread referred to are &w*ficiart y indicated on the map accompanying

\rea ress Trested acreaie
o gra&n inf. tress HRed tops
I dilledale | 1984 1515 |12558.9
11 Custle ¥t. (included in
Hillsdale)
II1 o infestation !
111 4. Healy Creek 2030 881 #1539.6
IV Sulphur ©t. 529 677 I 575.0
¥  Gpray River 219 163 413.5
¥1  Tunnel Yt. 27 10 75.0
¥II Stoney Squaw i, 93 107 0 38.0
‘i’z}i ?ﬁﬁﬂﬁ "?r&c;& aﬁd ?s%inne"’ e - Y
wonka Trzil 203 256 p 174.2
TOTALS 5083 3609 |l §374.5

This makes a total of 5692 trees treanted jlus 500 from the
Banff townsite or & grand total of 9192 trees cut aumd burned. As
pointed ogt in the 1941 report guite a numbor of trees tullied ue "red-
"tops” in reallty wers dead trees whic: haud lost all needles. The actual
number of bona=fide red-tops was near 2800 us determined by preliminary
crulses. ULonsidering the entire arsas therefore, there was approxie-
mutely one red-top for every two acreas and one green infested tree for
svary aere. The Heuly Creek areos proved to be ths most honvily infested.
Here thore was ong red=-iop for every two acres bubl thrse green infested
irees per acre.

The resulis of the Jirst seasocn's control were wost encour-
sging. Ganes all red-iops were rewoved and burned with the green inflested
trecs, any trees colouring up during tres sua.er of 1942 necesearily had
te ve green infcsted iress which hud Leen mirsed by the conirel crews.
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A survey mude in July after infested trees had turned colour
showed that there were only 10U red-tops on the total area worked. 7puig

meant that only 100 out of 5282 green infested trees had boen overlooked,
a control of slightly over 98%.

Hecommendations for the control work of 1942«43 were us

follows;

I} Completion of hres il {Custle Uil.)

2) Continuauce of Area III A (Healy Creek) on up the
creek as far as 1ﬂ:estut¢am extends,

3) Continuance of the ipray River area on up the river
until the infestation cemses or as far as time will
peruit.

4) VWorking of area 111 B. This is & new area which is
p?iﬂi;callj contiguous to Area IIl &. It exiends
on the west side of Brewster Creek from its cone
fluenc wite Healy Creek for 56400 fect up Drewster

Treek with an average width of 2300 feet.

53 Reclauning Sulphur xt. ares and if possible the

porticn of the Opray area covered the prev.ous 5eascn.
GControl work wae resuaed in Noveuber 1942. Wires caps of 40

wen each wore establisbsed, one at Casile wt. Just west of Hill gdals, one
at the Youth Ifostcl Carp on Spray Kiver, and ne at saly Creck. The
crew at Castle coummenced work on Novesber 20, the crew on Noverber

23 and the Healy crew on ‘ovember 27. These crows urc working according

[

to the recownendaiions already set forth. The wors whi.ch wus accomgplished

up to and ineluiing Becenbe 21, 1942 was as followss

Acreage Red~to Green Infested
Cruised tallied trees fallied
Caap No. 1
Brewster Cruek 321.8. 546 : oL
&

P00

ot
o G
NG

W oe

Healy Creek 15
Camp No, 2

Cﬂﬁtle [£5 AN égy.& 863

i
Ay
fud
o~

Camp No. 3

G g 7 '?’
Srray River 1915 350 7126

TOTALS 2017.5 2079 2366

& Through a ;3eun ‘erstanding the €astle crew tallied desd trees
which had completlely leoct their needles as bona-fide red-tops. (onse-
quently no per acre besis for red-tope can be given for this area as yet,
From January 1, 1943 on, only bona-fide red-tops will be tallied.
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Treating of the entire Irewster Ureek area has boen completed.
The nuwber of red-tops per acre averaged 2.0 with 3.4 green trees per acre.
Castle Mountain urea has averaged .7 green infested irees per scre while
Spray River averaged .3 red-tops and .7 green iufested trees per acre as
fur a& the work has goné.
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BARK BRETLE BROOD DEVELOPYUTNT I# KCOTENAY PARK == 1942, ED

In the vicinity of NHixon Ceeek, Kootenay National Park most larvae
were full grown by June 5 but pupae conld be found in only one tree. At
this time the ground was still frozen to a Fer*h of 5 inches beneath the
duff. By July 4, 10 to 204 of the brood was in the teneral adult stuge
with some commencing to turn dark brown. By July 15 praetically all
pupae had transformed to udults. ‘iany had turned completely black. About
hulf of the brood had fully coloured up by July 20 and some hud started
to bere out through the burk. Up to this time the rains had been so heavy
that brood developuent obviously was retarded. Evideace of this wes the
long period over which pupation and colouring up of adults occurred.

First emergence did not occur until after July 20. A few warm
sunny days occurred about the, bul before many could emerge the rains and

lower temperztures set in again and continued to August 1. The small pers

centage of the brood emerging just alter July 20 (about 17%) attacked
fresh trees but the bulk of fresh attack on new trees occurred during the
first part of August. During rainy, cold weather the beetles, which were
fully coloursd up, excavated curious, irregular feeding galleries working
out from the pupal cells. In some cases the pupal cell was merely enlarged
in others, several arme were projected,

The following table showe progress of brood energsnce from 5 caied
samples. '

3

Table 1. Brood Tmargénce
bSample Lengih Diaw. Listance First do. emergsd % So. %
Mo ft. inches. frem ground Fmer- to Aug.]3 emery
ft. lower gence ing
end after
’ Aug.
T e e e e e e B2 Ao e s e
1 4 304 4v 70 Joly 23 34 17.9 156 82.1
2 4 24 29+ 1 " 28 2 242 91 97 .8
3 4 32 gr 3w " 23 35 34.6 66 65.4
4 4 247 36 3n Aug. 2 2 2040 8 60,0
5 4 33 50 oM July 31 5 14.0 49 76,0

It is evident from this and from interval examination of irees both
standing and felled thut the bulk of the brood did not emerge until after
August 3.

Ve
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First fresh attackes were noted on trees near Nixen Creek on July 26.
These atiucks were caused by the small percentuge of the brood ewerging

Just after July 20.

By diy 31 piteh tubes were thick on some attucked trees

and it was noted that many of these were exceptionall; large and of the
white creamy variely which generally denotes drowning out.

Table 2.

ine ioilowing dute {ur four Lices wab vadei 04 suly 31.

Initial attacks of Brood--Examination July 31-'42,

Tree No, 1 - Uslsie = 14". Crown - short, bushy, vigorous-

Attack - B, and He side.

Gallery [Length |attack Attack | Ho. Ho Beetles |Beetles] Character
Hoe inches jsuccess~ lunsuce [|of egyslparent | drowned| gone of piteh
ful J_‘cessfuli aae‘tlasl tube,
1 2,00 ¥ 0 2 2 0 large cream
2 .625 X 9 0 0 2 " "
3 15 X g 2 O 0 small "
4 - e X 0 1 Q 1 " reddish
5 275 X 6 2 0 0 larze yellow-
o ish
) 1.25 2 1 o 1 " ¢ream
and red
1 5 X 0 1 1 1 LR
3 .15 £ §] 2 2 0 " " *
9 1.00 X ~ 1 2 0 0 small " "
10 0.00 X 0 0 0 2 large " _°
11 .50 X 0 2 2 0 suall yellow=
ﬂ ish
1z b " X 9] G 0 2 large cream
land red
13 875 X 0 2 0 0 [small cream
14 0.00 X 0 1 1 1 " "
nu red
15 .00 X 12 1 0 1 small ereau
16 R.00 X 6 1 0 1 " "
17 «50 X 0 1 1 1 large crean
land red
18 «25 X 8] 2 2 0 * v
1 0,00 ¥ 0 0 0 < large cream
] - spall C
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Tree 0. & = Defelie = 10",
sree Us &

bl

Attuacks on this ires.

Crown, weliws bushy, vigerous

fmly 3

s

guilery] Length) dttock }Aaltack n, i o fegbles jdeebtles) Churacter
o inches| succes- | unsuc= | of ag @ parent ldrowned | gone jof piten
siul cessiul vestbles tube
1 X O O [§ 2 vary large

2

B8 2

Yo
PR N
teod

Tres Ho. 3.= U.illie = 12" Crown - short, bushy, vigorous. Attack all sides
1 i
Gallery] Length] Aftauck | attiack Ho. No. Beetles | seetled Characier
A0 . inches| succes= | unsuc~ | of egzd parent | drowned | gone | of piteh
giul cesvful 1 baetlas tube
1 25 X G i 1 1 vary large

Lreau

Z 3.00 X 22 1 ¢ 1 snall ereau
‘ ; & gElioy

3 oz = X ¢ g U 2 large cread

4 loch X ] 1 0 1 small rede

dish

gmall crean
and red

o

larze crsas

®

10

[ 3 - 3 O

ganll rede
dish

wntery

10 e X g 1 1 gmall reds
dimh
il 1.00C b4 1 1 1 lirse cresu
12 1.25 b4 i 1 1 smull rede
, dishiae
43 2.125 % 2 é O large "
14 25 X ¢ 1% 1 watery
g rean

i

A i s S

16 o125 X 0 G 2 | lurpe eresuw
a7 1.00 X 0 g x ¢ * w
and red

o~

lurge red-
dish

1

gmall "

g

o

. L Bk

1
‘!\3 B e <

16

+
i
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Tree No. 4 = D.3.H, « 9"
dead branches -
Attack all sides for 20 or 30 ft. up.

-fe

Beetles covered with pitch, feeble

Appears unhealthy.

Crown - medium, sparse with occaesional

Heavy boring dust at base

Gallery| Length | Attack {attack No. No. Beetles { Beetles{ Charucter
Noe inches | suces=~ junsucc~{ of egusjparent | drowned | gone of pitch
sful essful beetles tube
—T‘ZWW' smﬁ Tt o
2 2.?5 X 3 2 8] 0 ] "
3 1.50 X 6 1 4] 1 " [
4 23715 X 11 3 X 0 0 no_tube
5 2425 X 3 2 0 0 oo
6 1.875 X 3 2 0 _0 woom
7 2.00 X 3 2 3] 4] " "
8 1.50 X 0 1 0 1 small reddish
9 1.375 X 7 1 0 1 " "
o 1. 0 large crean

% A second male immediately behind the first male in gallery entrance

In the above tables where only one beetle is recorded as present and
one gone it is possible that there never was more than one, the female. Per-
haps enough males had not emerged to enter all galleries started by the females.
On the other hand, it is probable that some of these missing ones had besen
drowned out since beetles absolutely covered with pitch were found dead in

bark crevices away from any tubse.

The ones

actually found dead in the pitch of the tubs.

marked "drowned” were those

~ Note that the trees with vigorous crowns had thrown out a preponder-
ance of larpe ritch tubes while the sickly tree had few large tubes and in
In the trees with vigorous crowns and lurge tubes,

gome casep none at all.

‘at least half of the earlier attacks were unsuccessful and many of the beetles
were drowned, while in the sickly tree 90 per cent. were successful and not

beetles were found drowned.

tiowever, even on the most vigorous trees lhere

were often enocugh successful attacks to kill the trees, providing the eggs
and larvae developed normally.
‘trees displayed greater resistance to attack, their susceptibility to attack
/4id not appear to be less than trees with non=vigorous crowns.

In other words, while the vigorous crowned

On QOctober 5 examination of trees sustaining these earliest attacks
showed that larvae in some trees were nearly full grown while in others they

wers only half grown.

The trees of later attack in August, however, showed

brood development as exemplified by five trees near Nixon Creek marked with

metal tags.

‘e

These also were examined on October 5.

~
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Tree Ho., 1887 =~ D.i.H. - 10"; all sides a‘tacked.
Gallery No. 1 = 2.E. side, unhatched eygs and 2 parent
veetlss \uwmu/
Nos 2 = H. side, all very young larvae
s

No. 3

- L.F. side, many egze and very young larvae

Tree No. 1888 -« L.B.H. = 9"; all sides attmcked.
Gellery No. 1 - L. side, very young lurvee at beginning
oi gallery, eggs in top portion.

Tree No. 1889 -- D.B.H. = 10"; ull sides attacked.
Gullery No. 1 = E, side, only 1 ezz, no lurvee.
" Ne. 2 = B, side, no epps or larvae, parent beetles
£till present( alive) Gallery only 2% long.

Tree lo. 1890 == . .. = 10"; . side only attacked. ,
Gullery Ho. 1 - N. side, very young lurvae only.

" }\g(}‘ 2 - ?‘30 Sida’ H " " "
" Ho. 3 - B, side, a few larvae + grown.
' " Ho. 4 - %, side, 1ac e pzs laid.

Examinetion of trees in the Benff area in lute November showed thot
brood development there coincided with conditions found in ¥ootenay Park,
A considerable number of palleries were found where no ezog had beoen lald but
the purent beetles were ¢till alive in the galleries. TIn other gulleries,
there were egis or very young larvae. A Tew galleries were found with larvae
about a fourth grown. Wo 811 gzrown larvae were nebed.

analysis of Sumples,

bample analyses were mnde from trees near iixon Creek (130-140 yr.
class ), near Dollyvarden Creek (110-120 yr. class) and near Flot IX (60=70 yr.
CLacE je  wach aauple was 1 fool long. The burk was carefully strivped from
each one and practically all material found was recorded. The following
tatles give the r@bdltu of these exmminations,

.

Tavle 3 =-- Tree Samrle Analvees.

Iree No. 1 = D.B.d.- 10", total ht. 79, ere 135 yre. Locality- Nixon
Creek, ¥ootenay Mutional Park.

Semple 1 Sample 2 fample 3
37" from 29' from ground 13*' from ground
ground Circuu. Circum. T.5.27C" Circum. I.8.2°3."
I.3s 27", Txevdined June 7 Ixamined July 4
Ixemined June
_ R
B b e ot e e e AP s e e e A A P OO LY

Dendroctonue larvae alive 239 145 24
(full grown or nearly)

‘e
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(Tuble 3 cont'd)

1 vample 1. seaple <. sanple 3.
Uendroctonu lurvae alive .

(purtially grown) 3 42 0
Jendroctonus laryse deud g 5 | 33
Dendroectonus pupas alive 0 2 81
Dendroctonue pupse desd ¢ G 49
Dondrectonus adults alive o 0 55

(new brood)
Dendroetonue adulis dend

(old parent adults) 51 3 8
Uendroctonus adults dead ‘

{new broecd ¢ 0 3
Other bark bestle mdults
Ips latidens and interpunctup |,1- 8 1 1
Coesleoides lurvae alive ¢ {4 13
sedeters larvae alive - 3 O 4]
Hedeters pupme alive ¢ O 2
Cerambycid larvae i o 1
Clerid lurvae 1 0 o

cptapnyiinidae adulus Y ) i

Uther Coleeptera sdults 5 15

e,

m%
Iree No. 2 = U.RJHe 8", total nt. B0°, age 135 yre. Lecality =
. Nixon Creek, Xcotenay idational Parke.

Gample 1 - &' 10"{ Gfample 2 - 33'1" from
from ground, Cir-| Cirew:. 1,3, B&Found,
cum, I.5. 2'§ 1'94" Txamined June 5.
ixsmined June {

dendrocionis lerves slive

(8mall to xediua) 28 5 {full gr.)
Dendroctonus adults alive O o
pendroctonus adulta‘ﬁaaﬁ (parents) 23
Ips latidens adults slive 8

Ipe interpunctus adults slive 12

Ve




Tuble 3 « Tree Wo. 2 = cont'd)

Swmple 1 Sample 2
Fityogenes knechtsll adults ulive 11 251
Hypophlesus adults slive 1 o
Staphylinid adults alive 1 2
1

Lasconotus adults alive

s

e —

s
i S s

Iree Ho. io - DaB.He = }»l“’ total Ab. ’?E', B8 11? F¥8e
Locality - near Uollyvarden (reek, Koctemay National Park.

Sample 1 - 7t 37 Sumple 2 ~ 37 3¢
from ground Circus. from ground Cirecus.
IR, 2% 84" Txumined {{.5. 27 3"
June 7. Exmuined June 7.
Dendroctonus larvae alive
(full grown) 114 10
Pendroctonus larvse alive 18 o
(partially grown) ©
beadroectonus larvae dead g 29
Dendroctonus pupse nlive 54 2
dendroctonus adulies alive 1 ¢
Dendroctonus adulte dead 2¢ i3
(parents)
Ips interpuncius sdulils alive 3 o
Ipe lutldens adulis alive 2 ¢
Ips adults desd ] o
Fltyogenes andulte wslive 2 0
Fityogenes adults dead 1 a7
Clerid larvee alive 4 1
Cesloides lurvae ulive 3 &
Cerambyeld larvae alive 3 o
Staphylinidae adulis 7 i
2 0

Gther Coleepters adults

Yo




fable 3 )

Iree to. 4 - b. i - 10", total kt. 70
Locality = 2.7 wi. 5. of Vermilion

s uge 78 yrs,
{rossing, Kootenay Taurk.

from ground
Cirews. 1.4,

Gauple 1 - £1

wXzisined June 12,

2' 1}@!

Emaple 2 - 34°¢
from ground
Clreus 1.0, 11"
Txumined June 1

Dendroctonus lurvae alive
(8ily grown)

113

g

Dendroctonue larvas alive
(pertially grown)

Uendroctonus larvue desd

Dendroctonus pupae alive

¢

Dendroctonue adults dead

(purents )

0

Fityogenes knechteli adults slive 1

160

Ips interpunctus adults alive

14

wtaphylinidae adults alive

7

Uther Coleopters sduits

e

Iree No. g

¥

5
B e —

Delokia (ground level) 104", totul kt. 60°
Age class 60~70 yre.
north of Dollyvurden Creek.

Locality ~ just off Flet 9
Sumples 1' long

uere taken consecutively from grouand ievel to 6°
{tio's 1 to & inc) and then one st 10 {0e 7) and

ong at

140 (ne.t).

T I T e oy

Cireunference
inside ba 'k

[

July 14July 14
1 2

sample o, und Date Zxamined.

July 18| July 15
3 4

July 15
5

Jalg 16 Buly72$9

Euig 28

20 5

2 231

2! ,;%,u‘ 2% &u

1' 2o

1' 104P 1 1oM

1t 8=

Dendrectonus
larvue alive

5 ¢

¢

Dend. larvee ddad 158

40

15¢

129

i

Fl
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Table 3 = Tree e,

5 = gont'd)

FW‘ b

Ho. Gf

Swauple pnd  Datp Fxanined. .
}ulyldﬁkly 14 July 1F July 15 Puly 1% fuly 16 eﬁig 20 fuly 20
1 4 i 3 5 b 7o *
. ERU—
Dend. pupsme uiive | 5 2 0 ¢ ¢ 1 1 ¢
vend. purae dead 3 18 1 6 9 g 5 ¢
J’@?iég adultes aiivel 353 50 3{} 40 ad 33 9 ?
inew brood) -
Dend. adulte dead | . i ) R
(new broos) |32 |11 2 4 2 3 2 2
Dend. adulis dead
(purents) 35 |24 35 32 23 19 11 12
Ips larvae alive g i4 42 0 7 15 ¥ ¢
Ips larvae dend V] v 2 6 ¢ 2 o ¢
Ipe pupae alive 2 6 3 1 ¢ 0 ¢ &
Ipe pupne dead ¢ G ¢ 3 ¥ 5 1§ G
Ips udults alive 5 h8é 5 18 12 6 o 0
Ips mdulis dead 4] bl 2 £ C 2 o ¥
Fityogenes larvae| . 0 o 1 wany
alive { ¢ 3 ' ’ (not
jeourted)
Pityogenes adults
Pityogenes adulis
dend G O G G ¥ o B 7 G
Clerid larvas ‘
alive 1 2 ¢ Y 1 ¢ ¥ 9]
{
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Table 3 = Tree !in, 5 = cont'd) ’

xamdned

E
5 Puly 1o fuly 20 July 20
6 1 g

cimple No, and Date
uly 14 July 14 Puly 15 Puly 15 §uly 1
1 2 3 4 )

i

Cosleoides larvae
alive

Oy
<
foat
o
Lo

0 1 0

Coeloides pupae 1 o 0 g 2 o
alive

o
(=]

Hedeters pupsae
alive

<
-
[
o)

& o G ¢

Hypophleeus adults 1
alive

te

Hymenoptsrous
parasite ‘larvae G 0 1 3 5 i ¢ O
{not Coel.) alive ‘

e b e - . . . “ ; ~
ysxﬁmu$c¢d lurvee | g IS G 1 ¢ G o 0
alive

from Table 3 is calculated the aversse nusber ver square foot of
bark vsetle stupes, and parasites and predutors, as shown in Tavle 4,

Table 4. == Popilation per so. ft. {Usndroclonus, pavasites, &

Tresisanple pate Liwing {Dead Dead #Taﬁeterﬁ Cueloides Lleridae
NG HO. Examined |b.b. belrs bebe
' stages lsta, es slages
s % = . (new ’231“005&‘}:* e e T R S e
1 June § 120 19.6 3.0 1.1 G0 0.4
1 Z June 7 94.5 1.3 245 0.0 Uell O
L 3 July 4 87,8 3ok 8.5 0.8 ) 0.0
1 June T 4.0 1 1i.5 Ue0 Gl UL0 Gel
2 2 June 5 247 2.2 0.0 C.0 (el 00
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Table 4 cont'd)

e
Tree | Sample | Dute | Living | Dead Dead Vedetera [osloidss|Cleridae
Hoe H0. Txunined Delie b.b. bebe

shtages | stayges ‘3%%g$$

-
5
-
i
el
®
L%

{}_(}

14.6 7124C 0.0 Uad
1049 31.3 God U0
l?tﬁ E»? Tl #'ﬁ O
16:& é2¢5 0ol 1.0 GaW0
i G 3 1.0 Geb
10.¢ 33.7 e 0.0 0.0
éol 7§i§ el lméb (a0

Deb §§,§ O ols (43R4 0.0 -

6.5 14.5 [FRE 0ol 0.5
6.0 28.5 " 0.0 Ty G
Weld i/ el Ugfﬁ L gl e
¢
G

*

s
[ N L I

po
b
*
et
e
N
*
i

Cospmre [ree No.5 with the other four. 7he basal sections of the
fopmar buve protueed less ttan rslf tie living bark beetles which the latter
rroduced.  Furtnermere, the mortulity per squure feod in Tres o. 5 was over
twice thet in aay of the other trees. lxeuination of other trees in these ihrse
age clusses indicated thut these conditions prevailed in the majority of trsss
in euch class. Thal is, trees in the 60 1070 yeur class suifersd far greater
mortality of burk beetles broods. The fuet thst %hie mortality was Jusl ae

high below snow lovel ae sbove puggests that it wae aol winter tilling., ivere
crowding may have been the csuss, bul ke Teed reswli.e that the 60 te JO yeur
old trees huve net caused wueh ineresse in Lhe bark ceoetle populaution since

only & flew wore bark bDe®tles than the crigiasl sttacking parents resulied

fesults of these analyses slso show tha: parnsites und predaiors
are ver; scarce, compured to the bark besile populstion,

GConcluksions.

1} Zmergence of the bulk of bark bestle sdulte in 1942 wus several
weeks later ihan normal, dus to extremely wet westiher during June und July.

2) 4bout 50% of the eurly atiucks were unsuccsesiu. und muny of

i

the Leetles woere drowned s pitob.

3) The majority of iress ure arpareatly showing a rerponsse to
inereased precipitution of the pust two years as indicated Ly ineresved resin
fMew producing very largs riteh tubes. This appurent inercase in vigour any
Be suostonticted luler by a study of ineresent.

4) A greater percenimze of attacks ars successful on trees unuble
to rut forth large piter tubes and these trecs are correspondingly less vigorous.
They do ael appestr Lo be more susceptitvle te atimck than vigerous tress however.

5) The new brood wenl .nito the winter wus eg.s or very young lurvae
in wbeut 0L of the trecs. In the few early atiucks, some of the larvas were
toree fourths to full grown.

‘e
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WEATHER RECORDS

KCOTENAY PARK == 1 9 4 2

Temperatures and humidity taken at Wixon Cr. Wardens' Cabin., Rainfall

taken at Sinclair Yurdens' Stution == 16 mi. west

Hax.
nvtnm—

60.5
6006
6645
72 00
74.0
&6‘0
58.0
64.0
72.0
62.0
58-0
64.0
59.0
53.0
52.0

- - -

Tenperature

of MNixon Cr.

Min.

34.0
40.0
44,0
37.0
45.0
40,0
"’%*500
348.0
36.0
38.0
43.0
46.0
50.0
42.0
38.0
39.0
40.0
36.0
39.5

ABSENT

Humidity
9540 46,0
97.0 6440
97.0 36.0
98.0 37.0
89.0 39.0
99.0 40.0
3840 5040
48,0 45.0
96.0 57.0
96.0 47,0
96.0 34.0
92.0 50.0
99.0 58.0
99.0 33.0
93.0 30.0
96.0 53.0
970 59.0
59 .0 5‘5 + U
99.0 ———-

RICCRDS NOT TAKEN

87.5
84.8
85.5
83.0

50.0
5045
48,5
47.5
43.0

79.0
96.0

32.0
28,0
28.0

Hainfall

IaCauy

.08
.66
55
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Weather Records -- Kootenay Park (fontinued)

Date

July 9

Auge.

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
217
28
29
30
31

1
2
3
4

Tewpsrature Humidity
lax. Hin. Max. Min.
69.5 44,5 90.0 47.0
73.0 44,0 99.0 40.5
79.0 46.0 29,0 78.0
61.5 43.0 96.0 56.0
57.0 37.0 95.0 35.0
71.0 43.5 97.0 46,0
74.0 52.0 99.0 58.0
63.0 48,0 98.0 74.0
60.5 41.0 98.0 68.0
5945 45.5 990 47.0
69.0 40.0 99.0 35.0
71.5 42.0 97.0 28.0
83.0 42,5 96.0 28.0
83.5 44,0 97.0 40.0
82.0 43,0 99.0 29.0
85.0 46.0 56.0 37.0
81.5 54,0 99,5 54 .0
69.0 45,0 99.0 ————
71.5 39.0 ———— 45,0
71.5 40.0 97.0 44,0
75.0 40.0 99.5 35.0

- 73.0 51.0 95,0 64.0
63.0 49.5 58,0 40.0
73.0 49.5 97.0 51.0
6940 3%9.5 9540 34,0
’{6‘00 51‘5 97-@ hutarkadad

Warm weather from August 4 to August 24

Emergence

20/ of

bark beetle
brocd
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glving rise to anothsr seven-ajed stand 60 o0 y

BARK BEETLTZ PROBLEMS IN

BANFF aND KQUTENAY HATIOHAL PARKGS. o i

Kootenay Park.

ln order to svaluate various factors in the trend of a bark hestle
outbrank, it is necessar, to know as such us rossible about the develep=
nent of the uffected stund of timber, The mrea under study is in the
Keotenay Netienal ferk ia British Columbis along the Kootenay Valley frew
Cross River en the Seuth teo Vermilien Fess on the North. The mers in-
tensive etudy wae made on the ares hetwesn Nixon Crsek and Kootenay Cressing.

Starting a few niles south of Mixon (resk, there is m scar caused
by & fire in the suw £ 1917, Thie extends southward beyynd the park
boundury, It ¥ been neturally reforested Ly ledgepeole pine with n srnll
percentace ol spruce. Irom the edgs of this [irs scar nertiward to Dolly-
varden Creek there it a wature stand (now wostly dend) of ledgepole pine
with twe distinci age clusses. These wers wﬁﬁﬁubt@dl“ caused LY successive
fires. The first one cccurred sbout 1000 and gave rise to an even-aged staﬂﬁ
now 130 to 140 years old. This extends frou south of lixon Creek teo a point:
twe miles nerth of Weleed Yendow.

another irs which eccurred about 10Z0G burnsd rer this roint nerthe
ward causing s sven-ajed stand 110 to 120 years ol axtsanding to jﬂl;;?&rdem
Creek. A third [ire bmrned frow Dollyvurden Creerx noribward abeut 1870 ‘
@ nli sxtending to Keotenay
Croessing. Finally u fire occurred in 1920 which burned frem Fseteﬂa Cress=
ing nerthward to Jardel Cresi up Vermilion River und nerthwestward up the ‘
Keotenay Vszlley veyond the park boundary.

From Wardle Creek te Vermilien Sumamit a lurge percentage of sjpruce
is mixed with the ledsepole ;ine and losses {row bark bsatle slttamck will
not be seriocus. Thus from HNixen Ceek to Keotenay (rossing thses are three
gones of even-ased, rrogrescively ycunger ledjepols pine stands cauved by a
succegsion of {ires.

The preeent ocutbreask started sbout 1929 szt the extrese scuthern snd
of the ares nesr Fitts Cresk. This is in the cldest stand of pine. By 1937
over 804 of ithe timber rad veen killed in this stand seuth of .dcLsed Yeadew
and betwesn 40 and 50 north of this peint. Up to 1938 the 110 te 120 year
eld stand had sulfered lses than 10, smertality. In 1939 and 1940 however,
a sharp increrse cccurred in this zone end by 1941 three plets lecaied here
had u mortality of 46, 08, aad 79, respectively, increasin; frem seuth te
nerth,  Thues tha active center of infastat ¢ fellowed the suwe pre=
gression as the [ires which gave rise to the different age clavses, atl the
pressnt time, Lhe ceanler of infestation fo in the northern end ef the 110 te
120 aye clauvs und is passing into the zons wilh the 50 te 70 year old trees,
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Unlike the Banff stands where the killing of trees was due almest ~

entirely to Dendrectonus attack alone, the Kecotenay stands now have four
species of bark vestles with abaormal populations. These are Dendroctonus
wonticelae Hopk., Ips.interpunctus Zich., Ips latidens Le€., and Pityogenes
knechteli Sw. Hearly all trees atlacked in 1941 by Dendroctenus have purts
attacked by these other three species. The sequence of altack is as Tollows:
Dendroctonus attucks trees cne suumer and the other three species attack
parts of the sa.e trees the following spring. In 1942 the atiack by the twe
Ipe species und [ityogenes occurred during the last part of May and early Juns.
Dendroctonus and Ips interpunctus attack wainly on the lewer third ef the
tree, Ips latidens on the upper part but alse en all parts of small trees.
Pityogenes is confired maminly to the upper third of the tree. Occasional
mature trees have been found killed by Ips interpunctus alone and a few smwll
trees huve been kiiled by [ilyopenes alene.

Judging from past experience, however, it is extresmely doubtful if
the e~idemic would contiaue without the primary ~iiuck by dendroctonus.
None of the other three rrecies nave cmused widespread epidemice by them=-
selves. Outbreaks of lps.have occurred in young stunds but these have been
localived and of short duration.

One of themin ebjects of the kootenay studies wus to determine if
the beetles exercised any selectivity in attacking the irees. Factors studied
in this connectien werss

Character and thickness of bark.

Vharacter of croewn.

date of growth of the various age cla:ses,.

fate of growth of trees killed, of lhose escaping atiack,
and of theose attacked but wvle to recover.

5) Diameter of trees and density of stands.

S Lt PO
e o S tt? P’

1) Cherscter and Thickness of bark.

e charzcter and thickness of ledgepole pine bark varies consider-
ably even Letwesn trees separated vy only a few feet. There are three
general types of bark: )
a) ¥“inely flaked usually only a few willimeters thick.

o) Coarsely {laked usually somewhat thicker.

¢} Deeply fissured, quite thick. OUome irees have the bark finely
fleked throughout even busally; some are coarsely flaked threughe
out, but ne trees are deeply fissured throughout and when present
this is & basal conditien. Trees deeply fissured basally may
be either coarsely or finely flaked above. There are six com-
bhinatiens of these characters which can be fairly easily recog~
nized viz:
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Type (1P Cearsely fiaked at buse, cosrsely flaked above.

" ( ) " " ooy finely * o,
" {(3)beeply fisc u“ad "o, coarsely 0o,
noa) "ov ., finely " "
{5) Finely flaked LI " W
SO " " ", coarsely .,

Type (1) is most comuon in wmture stands with
y¥ b
in point of numbers. Trees falling in type (0] were rarc

e (L) the next

Tn order te svsluste the eifsct of these claracterisilics og burk

7% trees were exsmined ng fellows:

20 trees killed by bsetles in 1741 wiimck near Nixon Creek
in the oldest ape class.
20 treses escaping sttack in the sume 1 -cality.
20 trecs killed by 1941 atimck in the uctive part of infesta=-
tien near Deollyvarden (reske--age clues 110-20 years.
10 trees in 1941 atfack neur Flotl IX-=00-70 years.
9 trees escaping " H " rowon

MeBuLALE aprsar din [ADles A LO e

A A LY Yy « FER R EY

PA-LE A Prees nilled by 1941 Sttzck =ew-=--  Hixen Ursek.

Tree (Bark Thieck-|b.3.i0. Ueeply 1 Deaply LoRrLe Finely|visze
HNBe [HESSe lie in. fisvur= flsour= Tlaked] Flaked! of
ed at ad cuove laltbase gheve (Lrown

,z‘ L¥t o lad Uyingd 5 L
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TABLL A )

n4‘

ot
[}

L0

A% 1

.

A

¢

1o 10 x X L
19 14 X X
é 32 X
=54 s, oS Mo
10 7 1l 12 2 o
TasLd A

Tregs

cHping

sbtack

s o
LT

Cresk

Trae
?19 »

preeply besply
fisgur-y.
Duse

[
s

Coarse
Clmged

i@

above

oarse
filaked

bave

Finely
{lzked

Finely [Clze

‘e

A

X

o
A

4 B
17 3
6 7 %
1 1u b X
6 15 |2 X X1
9 5 3 A A
1¢ 1% 7 R
11 7 3 ~ X X
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13 Pl 3 X {
14 5 4 < B
15 14 5 _ . A
15 7 £ X
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TABLE C. U
The Trees Killed by 1741 attack ~~ near Dollyvarden Cr.
Tree|Park Thickness] DRH i}eaply %eeply Cosrse ggarse t‘i‘naly Finely | Size
Neo{_ in wmm, in fissur fissur |flaked Fluked Klaked |flaked | of
~tl.6"fat DBH $d_baseds eoovd t base #oove ! base jabove ; Crewn
1 9 4 12 X X 7]
2|20 6 11 | x X N L
3 J10 5 8 X X i L
4 16 | 4 10 X X L
5 410 ! 3 12 X X L
6_1 5 2 8 X X L
1. 1 3 10 X X L
2 115 4 14 X X L
9 & 4 12 X X L
10 113 5 1, ! x 1 X L
11 3 4 1e X X ES
12 5 3 1C X X ”L
13 7 4 12 X X Y
_14 ) 3 8 X X i}
15 1 5 8 X X M
16 {15 3 ) X b X L
17. 4 10 X X N
18 5 4 10 X £ L
19 |8 3 9 B X X L
=20 _jlo _ | 10 10 1. x b X L
TOTALS\9,3 | 4.1 11.9! 5 9 12 6 8
or Ave.\ : - -

‘e
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ZTabLE D
frese Killed by 1941 Attack -== isar Plet IX, ,
Trees Buliuie peeply Peeply |[CesrseCosrselfinely Winely (bize
Ho. inches. [fissured ffissured|llaked [luked Ilaked |flaked | of
, t base above lut bgeelubeve atbase mbove Crown
1 8 X X L
2 3 % A L
3 _8 X X L
4 10 X X X L
2 10 x A L
& 8 X .S L
1 A0 )9 X b4 i
_ 3 10 X X L
9 10 X X L
16 ) X X L
TUTALL 5.8 3 4 ) 3 4
eI Ave
HOT: . Bark Thickness ¥ot Taken in the Above Uroup.
TACLE E
RESISIISTIR
Trees Bsceping Attuck «= Hear Plet IX,
Iree U.B.H.] Deeply |Deeply [Conrse]Coaurse|Finely|¥inely|size
Koo inches| [issured] fissured|flaked] {laked|{{laked|flaked] of
- at vase | slave buve | sbovel| base | abovelLrewn
1 8 X R L
2. g X X o
3 & X X u
4 8 % X i
5 ) X X i
6 3 X X 5
1 6 X X L
E 5 —TX X i
9 8 X X 3
ForaL ]
or Ave. 7.6 3 2 5 4 4

Bark Thicknsss ot Taken in ihe Avove ldroup.
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Table ¥ shows the aumber and percenta~e of trses falilng in sach e
of the types (1] and () for the entire group of irses, for attecked
and fer whatiscked trees,

Percentase of Trees in ihe Various ‘ars Cuategories.

TIPE 1 2 1 e s T3
Zntire fio. TTe] 0 [0.Ted s {HouTrs | i HooTre] o HooTrels Ho. ore B
Graup
79 Trees. | 29 |37 | 6 |8 12 a5 {11 j14 |19 24 2 B
attacked )
Tre s 2l 42 3 & 8 pé 1 4} 1e o 1 | 4
50 ‘
Tress
“scaping 5 f28 | 3 he 4 hat a luaf 9 41 PR
Attack
39

The parcentaces of sttacked and unaitacked trees =f ithe thres aje
groupy falling in trese varicus types sgres cleosely eancuph te lndieate
definitely 1het bark sculpture cannet be used for the detection of sus=
coeptible trees, at leausit under the spldemic conditioms such as obtained
in ihe FKestenay district. In ether werds there ig iittle if any
gelectivity on the part of ihe Lerk neetle Lecaure of differences in
bark sculpture.

oark ThiCRuest: In tables A to © thickmess ef bark is recorded for 60
tress., Two neasuremenis were taker “or sach tr=e, at 5 inches above
greund level and st bresst helcht. Forty of these itreges were killed by
the 1941 atiuck and 20 encapad atiack. The resulis are contained in

Isble €. Thickness of Bark (" ibeve Ground Level.
1C s, or sver Leps thﬁﬂ 10 e
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E 5 e GY OVEr | _Less than 5 o,

Ho.Trs || NooTre 5 Hax. | Hin. jave. Ho.Tr, & lax. ¥in. Ave.

mhtire 5 - ! t ? 2 § ‘

Group Y 15 125 110 5 45 715 4 12 13l

Attuck | el 1 T

od Tres| 9 {2z.50 | 5 | 31 7R5 4 2 |32
; ? e 3

Visas baba) . % é\ { é % i ]

od Treed 20 1 6 130 [T 15§ 170 4230

This data indicutes thsei the enly difference which might
prove significant under mathematicsl analysis ls Lhe burk thickness atl
the base eof the trees, Thus It appears that 17 more atiacked trees
had basal bark ever 10 wa. thick than unattacked trees. Likewise 175
sore unattucked trees had basal vark less than 10 zme. thick than ate
tacked trees. This might preve a rough basis fer selecting less Busw
ceptible trees bul such mors duta is needed befere it could be recom~
mended for this purpese. It should be noted that *these seasuresents
were wade on the bark plutes and not in the crevices.

The length and bresdth of fhe crown in preportlen te the size
of the entire itree vuries wiih the age snd density of the stand, and ia
the cuse of lodgepele pine this alone cunnot be used se s index te the
vigour of the tree. In dense stands, lower breaches have been shuded
out and trees rave shert crowns and relatively asrrow while epen growa
trees have crowns reaching near i» the groeund snd of a broader type.

In Tebles 4 to I, the crown classes have heen indicated by the three
letiers Le-long, when the cpown occuples hulf er over Kalf ef ihe total
reight; U=-medium, when the crown occupies belween one third sand one
ymlf total height; S--short, when the crown is less than one third total
helight.

Table H. shows Lhe aucber of trees falling in each of theve
categories.
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TaBLE H o s

The Crown Classes of Attacked & Unuttacked Treses

Py

Entire Group

o}

Locality $o.ef Trees | Ave.Tre.per [Crown Cl. [Ho. eof Tre.l 5 Age.Cl.
. acre
Hixen Cr. L 39 50
Dolly~ . - _ 130~
varaen Cr 13 297 M 24 30 140
§ et IX B 16 20
Trees Killed by 1942 Attack
Lecality fo.of Trees ave.Tryper [Crewn Cl. |He.of Tr. | & Age Cl.
acre
Nixen 20 264 L T 130~
Creek = 3 ' 140
5 - 8 40
Delly~ L 15 12 110
varden 20 229 I J 25 120
Creek. g O 0
IX 10 400 X 0. 0 o
| 5 0 0 !
Unattacked Trees.
Lecality %@.af Trees | ave.Tr.per [Crown Cl. jHo.of Tr. i age Cl.
acre
fiixen ) 264 L. 5 25
Creek ¢ " 9 45 ;ig-
5 6
I 30
Plet Lie 2 zg
. 400 —
IX. 7 K 5 56 60-

Frem the psrcentuges ne cerrelation is apparent belween size
of crown and susceptibility to attack.

There are twe characteristices of crown which are mere impori-

ant than size in deterwining itree vigeur; These are density and celour.
Bensity is fairly sonstant for each tree over a consideruble nusber of yoars,
whereas coleur varies somewhat with the variation in availsble soil weluture.
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It hus been noted thatl trees with thin crown due to dylag oul of branches il
here and there, have scunt resin flew and hence less resistance Lo bark
beatle attack.

However, scant rosin flow may salse be brought abeul in scany
trees with dense crowns by subasrmal moistiure conditions over s prelesged
peried. The celour of foliage of vigerous trees iv a rilch derk yresn while
the folimgze of trees receiving insufficient meisture is were of a yellow~
Sroesn.

3) idate of Qi%ﬁg&gx Growth o1 Uifferent ige Classes:

48 already neted there ure three distinet, esven-uged stands
on the area, one 130 to 140 years eldy ene 110 to 120 years cldy cnd one
40 te JO years old. In the Tables J to ., the averace decade growth in
dimuster for each of these stsnds is cerrelated with average dismeter
und density of Lhe stand fer ths five decades 1891 to 1940 inclusive.
Growth measuresents were taken on an aversge radius and figures should
be doubled fer full dismeter incresse. Individual rings were measured
froem 1935 on, with a binecular misrescepe and micrometer disc in the eye
riece. Decade measuresents were made direct with s millimeter rule.

Tani® J.
Averaie Jecade Growith in o, ;4 intire Groug.
Age {Trees | He, in j&va. l;?lm 1501= § 1511 [921- | 1931«
Class | por § Class imiia 1900 11910 1920 R930 1940,
Fre. jacre jnches,
ro | aee | 129 6 18,5 14,2 | 9.3 6.3 | 6.2
e | - | | 1 (47
e 228y N o . y o3 G0 o0 LY .S
12¢ { § 2 2 3 2
(52
130- | 220 | 106 il. 7.5 | 9.0 ] 7.0 4.1 5.1
140
&v&rggg,%ecaﬁa growth in me == Dark Degtle Killed
ipe ?re@ﬁ’ oo in hve. 1091« | 1901 j1i91l=| 1721-} 1931~
Class] per| ciacs diam. 1900 1910 Y1920 | 1930 | 194¢C
yEBe| more inches
;g” 400 42 | 8 21.5 | 1o.o | tie2| .z | 0.8
110« | 229 46 9 54 5.9 | 5.4 3.8 3.7 (14)
120
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In ikis churt it will be noted that the growth rate of ihs
60 to 7O yesr clase ie a wmooth descendiag curve levelliug off in the
last two decudss.

The curves for the two dder a. e clusses are 5 curves, ihe
increass in growl’ Lelween 1900 and 1920 aprarently due to increased
précipitetion as iadicaled by ire plus departurss {rom normal shown at
tae botlowm of the chart. Those departures are based on Sanfl records
BiNCe no esarly records are avallable for Yoo rhe 1% will slse
be noted that there ig w prowih _ncresce for both the older a-e classes
for the last decude, when a decrewse should be expacted in view of the
=17 departure {rom normal precipitation. Apisreailly, this increave is
éas to the killing of a certain percente./e of trecs by bark beetles during
Lhas Juoade, shnati etbtsd sy w relsues o ib : iy bress and resulted

in the siight grewih rete.lncrease.

Chart @,
TR AT - a W

This chart counpsres the grewth of irees killed, trecs es-
caping atiack, and trees attacksed but still grees bscsuie of rsaisizncs
by drowning the ueelles oute ALl of these irees ure in the &0 t= 70 year
class. :

Vhart Do dndicatze Lhat 158 bark beetlss atiuck the fastesat
growing trees in the 50 te 70 yeur age cisus. It ie in this asge class
where trees of asmrginel suscspti bé&it; t attack arve found. Thus the
aversys dianster of xii&@4 tress waz O lackes while those oscapling attack
aTrva el 5 inches in dlauster. The questlion ariwes ues to whether the
atincked trees ware selected becauss ithey were fmeter zrowiag or simply
because they were larger in size. The fuct thst the growih of all trees
in the three a.e clavsss had become nmarﬁw squal in ths lsst decade in=
ﬁ*cmv:ﬁ ﬁh&i the selectlion is oo the busis of sice rather then rate of
gprowtl sl the time of siiack.

Chard C.

This chart shows no wyprecisbls difference im growlh between
trees atiacked and theose escaping, except in the lust deceude. In this
period, release of unstdacked trees through killing of surrounding troes
is probebly respor ﬁlble for the lncreuse of growth of the former. Although
no radical increamse of growth rate is appurent, ths averace diaseter of
attacked irees ia appruciably greater than unsttacked trees.

Chﬁ.f‘t Dy
This chart sgein bears out the general evidence that ihe

%
t
i
|
|
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CHART A ~ From Growth Data in Table J.- £ntire Group

%89/_-(909 190/~ 19/0 191/- 1920 192/-1930 193)~ 1940
recipifation + /o + 5.4
Dcp. from 45yr. gve — 14 -7

Decades

Go- 7o yr. g9e class

Jlo -/20 yr‘ age C/dSS
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CHART B - From Growth Dota in Tabls K to M - 60*707;’.070?55

/1839/- 1900 190/-19/0 1911- 1920 1921 - 1930 193/~ 1940
DECADES '
Precipitation

DeP,ffom 45 gr/?ye +10 +5.4 -19 -7

Trees willed by bark beetles (Table K) ;

Trees escdping ottack enfirely (Table L)

Trees attacked  but recoyered - stilf green (sble M)
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CHART B - From Growth Dola in Tabls K +o M - 60*707/*.070?55

189/~ 1900 190/- 1310 1911 - 1920 1921 - 1930 1931~ 1940
DECADES '
Precipitation

DeP, /rom 4s grﬁye +10 +5.4 -19 -7

Trees willed by bark beetles (Table K) |

Trees escdping ditack enfirely (Table L)

Trees gttagckad  but recoyered - stilf green (7asble /'7)




CHART C - From Growth Dato in Tables K and 1 -10-120 yrs.

X

-~
N

~
o

o

[

Growth n mm.

BN

N

1891-/900

1901-1910

1911 - 1920
Decodes

1921-13930

- =
1931-/94¢

Trees killed by bar bectles Clable K)

Trees escdping attdck (Table L)




CHART D - From Growth Data m Tables K fo L - /30-140 yr. Class.

R

m mm.
Y

Growth
N XA & O

'/83/— 1900 190/-1910 191/- 1920 1921-1930 193/- 1940

Decades

Trees Killed by Barx Beetles (7aple k)

Trees Esw/omg Attack (Table L )
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tregws which have

TADLE L.

hed the {sster growlh are chosen for altack.

s Bscaping

fveraye Vecade Growlh = in mu, - Tre
Age Trees | Ho. in ] ave. 18914190L | 1911-] 1921~{ 1931~
Class in per Blucs |diam. 1300 1920 | 1930 | 1940
years. BCTrE. inches.
60=70 400 59 5 5.0 7.7 | 5.7 546
110-120 229 31 T 545 4.9 4.3 4.9

TABLE de
Smintesesn

Aversge Decade Growth in mu.~--Altncked trese resisting by drowniag

out _begtles

Age Tress | Ho. in Ave. 1591~ 1901~ | 1911-{1921«{1931~

Ulass per Class diagme 1900 192¢ (1930 {1940,
in yre. BCT8 . inches

£0=T0 400 25 ) 21.3 10,0 | 6.2 | 6.5

the three uye classes mad the percentaye situcked in each diameler class.
Table N gives this distribution for ths stands in the three ape classes

The selection of the larger trees becomes significant
only when considered in relation to the distribution for ihe silands in

and the percentage atitmcked in each dimmeter clase.

#3

Fﬂm\-




Ollu

ot

TABLE M. ; iy
TR E & g

No. of Tress in Various Dismster Classes in Stunds Belonging to Three A e
Groups.Data on 60 to 0 yr. Tlot includes through 1942. Data on the
Pomainder through 1942. .

DeB.He fIStand 60 to70 yrs. HStand 110-120 yrs. f{otund 130-140 yrs.
inches. #0ne Flot 3 acre. 13 Plots=l mcre ea.

| Total JAtt. % fiTotal [att. %
| Trees. |Trees. Att, fTrees [Tress{ Att.

o

Total§ Alt, o

£

ITrees| Trees.| Att.

Four Plots ==1 scre eas.

2 :
3 6 1] 16.6§
4 14 S 3546} 7.1 13 16.5
1 20 6 1 30.0] 91 20.0
6 26 12 | 46,1 ) s0 | 30.04 63 49 | 77.1
1 14 10 T1.4 J
3 16 13 81.2 200 | 74.3 4359 | 103 64.8
9 4 4 _11006.0 “
10 3 3 1106.0 127 | 92.7 1244 16 676
12 41 | 97.6 4222 1 179 80.6
14 : 21 |100.0 §102 88 86.3 _
16 s 1 5 lioc.ofl 38 | 33 86.3
18 1 1_jloc.og 17 17 100.0
20 11 il 100.0
22 4 4 100.0
24 2 2 100.0
20 ] S —
ToTais J103 | 5% | 52.4] 60T l4s4 | Go.1[B19 | 664 1 1545

Frow an iuspection of Table N, the indicati-n that the burk
beetles select the larger diameter trees may noit be ag sppurent as when
congidered on an average dimweiver basis, Thus in the first age class
(60=70 yre.), the avera e diammeter is 6 inches. In the stand, sbout 51k
are 6 inches D.B.H. or below and 49%, 6 inches or above. Under random
selection thie ssme rstionshould appesr in the attacked trees. But the
ratie here is 33 1/3% of the attacked trees 6 inches D.i.i', or below and
66 2/3% 6 inches or above indicating a» marked prefereace for the larger
diamelers.

In the next even-mged stand (110-20 yrs.), the average diameter
is approximately ¢ inches. In this st.nd there are 346 trees U inches
or below und 140, 8 inches or above in dimmeter and it weuld be exyected
thet  ynder rundom selectlon, the same 0-50 ratio would apply. Actually

there were 295 attackel trees 8 incheg or above and only 159 trees 8 inches
or below, a ratio of n-arly 2 to 1. This mgdn indicates a selsctivity lor

the trees of larger dismeters.
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Aurn:;sed 33 the auwubere of trees in the

=15

i ) T
faple ¥ zives the sequence in whioch tress of the various diameter &
e et %

t.w.

classes were milamcked, 11 2ach of the a;gs clausses,

L]

In ths connsction 1t was lwposeivle to use Plot
¥1ly asier are locuted ia the older peri ef the infe
& pork of atitack wes reached prisr to 1934 and
the yeur of atiuck o ouch tree,

II, ansd I1II, sad
stlon, bscause hare
ned available as to

Kraﬁ Table F it is evident that on Plots ¥ and Iv, the atisck occcur=

red as the result of a sudden ianvasion of bark bestles from contigus s

Ireae, \%h@l"ﬁuu on s dots VI nsd IX, 1t was wors of an iafildration over
several yesvs prier ito ithe po tmcke Tnoall of the Fleis, with ihe
possible exception of IX, where thares are no trees over 1( aﬂe%@s, DRy
trarg is definite evidence thut trees of the larger diameters ure selected
first* Turtier atiack oftes cccurs on the smaller dimmcters sfter the
larger diameter trees huve bocome exhuusbed. Cn 7lot 1Y graﬁiieﬂlly no
trees were witucked until the pewk your 1939. Then a’l but two of the
trees above O inches J.7.0. were sitacked, while only ;@ af the 108 trses
& inchﬂﬁ LD, mnd under were atlucked, In 1940 wund 1941 all but 3
of the ind snch irees sullersd aloack when lurger diaseter tress
were no l&ﬁ‘% available. At *aﬂk on TPlet V followed w siailur procedure.
Flot Y1 ;rovi ﬁ@% urtber evidence. Trecs abnve % inches digmeter wera
3eleefeﬁ fargt {in 1337 na iﬁ%u, vefore the peask yonr 1939. Luring the
peried 1934 to 1j54 inciusive, 30 trees woere &Liaauaﬂ avove 8 ineches in
dimuneter, while ouly 7 were aitucked O inches or below, in spite of the
faetl Lhat the irees in the laiter gra&; sutnumpered the 1x
tress & to 1.

ki

¥

o

» & 5 . X - ES o G gy ¥
2435 3T ii’iaﬁ”‘ﬁif‘i’s of EER SaLer subgsrd

have survived ouns or moere abt seis and heve resmined
of ihe test exuminstlon iu Cetover 1944, (iee Table

TLALT o,
o
fecovery of .itacked Tress ia Various siameter (lscses.
p stand I10=120 ysurs old. slang 130=140 vears old.
1 Ihree flctee-1 ccre sa. ol Plolgesl acrs suchs
Totalfatiocked Trevg] 7 Taiag it ucked] Trees 4
Tross! Tress. | iee'd! lec, irges Treev. | se'd | Ascovery,
4 +7 i3 % O
G x| 212 53 48 1 413 63 49 Y 245
8 209 + 200 Y a3 121,51 | 1591 ioa 8 12
A0 12 12 Vi 101 | 244 165 L0 gl
12 42 41 1 o4 | 1 222 179 10 Jeb
14 21 21 e 8.0 1 1 1oz 88 1 $,0
Ao 5 5, 0 0.0 1§ 33 1 3.0
_ig 1 i g 0.C 17 17 @ U0
20 ;{;3: ;}, £ Gv{}
22 4 4 ¢ 020
24 2 2 (¢ 00
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¥ In 110-120 year Class the 5 inch Trees have beeun included in the

B

~16=

6 inch Diameter Class, since there wsre only 9 Attacked.

Table (e gives this data for each age class. attack on Flot
I¥X was too recent to obtain survival figures.

This table indicuies that & greiter percentage of the att:zcked
trees of smaller diameter recovered than those of larger diameler.
Hotable exceptions are the 4 and 6 inch irees in the older stand., Evid-
ence shows that these trees werc decidedly suppressed and probably would
not have survived many yeurs even =ithoul any uttack. The rdcovery of
these sualler trecs does not indicute resistunce Lo atiack bul rether less
susceptibility. It wse noted that wmost of these vrees had only partial
attacks which killed a strip up the trunk but still sllowed the tree to
remain green and contiaue growth.

From the foregoine ctudy the following conclusione appear to
be justifieds-

1) The infestation stafﬁed in the oldest stand and progressively
attacked younger stands in sequence. '

X 2) Thickness or character of bark cannet be used to determine the
degree of susceptibility to attack under epidemic conditions.

3) &ize and condition eof crown cannot be used to determine the
degree of suseeptibility to attack under epidemic conditions.

4) In an even-ased stand in an active infestation, larjer trees
which have grown faster are more susceptible to alimeck than swaller tre:s
which hauve had slower growth.

9 Uf ke wliucred trees & Jros.sl pBrCéLbag® oL Lhe swuiler
diameter trees recover than the larper diameter trees except sumall trees
which have been more drasticaslly suppressed.

) The only prezctieal criterion for recognizeing the degree of
susceptibility of trees to attack is on the basis of diameter growth.

7) The probability is that in lodgepole pime stands approaching
mabturity or overmature, the removal and uvtilizatica of mll trees above
ten inches in diameter would reduce ithe bark beetle hazard waterially.
an even greater reduction iu the hazard could probably be attisined by
utilization of wll trecs wbove eight inches in diameter. This would ac=
compligh two desirable things. It would remove high hazard trees and at
the swme time ere:te ideal conditions for spruce reppoducticn, producing
& wuch more desirable stand for park purposes and one much less susceptible
to bark beetle atitmeck than a pure stund of lodgepole pine.

e




STATUS CF INFIITATION ©H 10 PLOVE 3 KOOTENAY NATIOHAL PARK ?§§

Flet I

C:d mie So Mo dow Cr. Rridoe

fFresh set att. or Tress Tress
Yeur Dead Attugk  Total recoversd Total dosn removed

1334 3 iy 162 29 191 o
1935 147 10 15 34 191 Q
1936 153, 16 163 28 191 e

4

1937 156 159 i 191

19338 159 . 159 32 191 16
1939 159 159 2 191 10 G4 &
1940 L9 159 32 191 0 _

1943 159

159 32 191 11
1942 160 p L7

103 23

% These trees were removed in cleariag cone

233008 arcund the elLsed
deadow cawp ground. It dincludss 3 4 s

srot id
A A WA

Ced mide Mo dewvow Cr. Sridee. |
Frosh Hot aii, or Tress irees
feur _vead  Ettnegk  Tetnl racovaered Total  down removed

2% 139 230

o

1934 ?O 1

1935 85 73 37 <30 G
3 - . o . -
193¢ 31 1 o3 127 230 {

1937 10l
1936 103
1939 105

103 127 230
165 125 230
123 £3C

F & F N R NP AP A T B
Pt
o
~
Y et LA g e
O PG RO N

1940 107 7 179 51 230
1941 177 181 49 230
1942 154 192 38 230 52 58 ,

‘e
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Plet IIT

Cef mi. N. of ieadow Cr. Eridge.

Fresh Hot att. or irecs Treas
Year  Dead Attack Total recovered Total down removed
1934 8o 7 87 250 337
1935 85 5 96 247 337
1936 89 9 98 239 337
1937 97 9 106 231 337 4
1933 100 19 119 218 337 3
1%39 113 41 154 183 337 14
1940 147 116 263 74 337 18
1941 263 28 291 46 339 24
1942 279 Z 251 56 337 25 87
fooshe e e R N P e i g vty
Plot IV
4.0 mi, M, 2 r, Brides,
fresh Hot nmtt, or Trees Irses
Year  Daad Attuek Total recovarsd Total down removed
1934 - 3 3 176 179 G
1935 2 1 3 176 179 0
1936 3 0 3 176 179 G
1937 3 ¢ 3 176 179 0
1938 3 ¢ 3 176 179 ¢
1939 3 123 126 53 179 o
194C¢ 114 26 140 39 179 8
1941 140 16 156 23 179 ¢
® Irrer in tallying 1 green tree as dead in 1941.




Plet ¥

G

5.1 wmi. 4. deadow Cr. Bridge. v
frosh Hot att. or Irecs Irees
8ur situck Tote Lecovered gun removed
1934 - 5 5 260 265 ¢ 0
1935 3 < 5 260 265 o . ¢
1936 5 ¢ 5 260 265 o G
1937 5 ¢ 5 260 265 8 o
1938 5 ¢ 5 260 265 ¢ 0
1939 5 o 5 260 265 O G
1940 5. 117 122 143 265 o G
1941 122 73 195 T0 265 ¢ o
1942 131 % & 137 128 265 ¢ o
% Srror in tallying 3 green iress as dead in 1941.
e - e st e e s S sy
1.6 mi. M. Yeadow Cr, Hridge
- Fresh Hot att, or “reve Iress 1
Year Dead Attack Total rocovered Total down ceaoved
1934 - 3 3 240 243 0 0
1935 3 3 é 237 243 0 ¢
1936 & 2 ) 235 233 o 0
1937 7 8 15 228 243 0 0
1938 5 24 19 204 243 o 0
1939 5 135 170 13 243 o ¢
194¢ 144 21 165 78 243 ° o
1981 165 32 197 46 243 1 L0
1942 190 13 2ﬂ3 40 243 4 &7
Jear Dead Attack : 7 el rempved
- : j e
1934 == 32 32 89 121 0 ? s
1935 13 13 26 95 121 Lo
1936 19 7 26 95 121 ¢
1937 25 9 34 81 121 [
1938 28 & 14 87 21 ¢
1939 34 o 34 87 121 2
1940 3 2 37 84 2 2
1941 3 6 44 Vi 121 9
1942 47 54 101 20 21 9 14




Flet VIXI e
Established 1942-June 8 =~ .Jmi. N. Vermilion trossing (} acrs)

Fresh Hot sti, or - Irees irees
Year  Dead ttacg Total racovered Total douwn removed.
1941 lx 20 21 39 60 0 0
1942 1l 5 16 44 60 0 c

1940 attack

Plot IX
Established 1942-July 6 == 1.1 mi. H. of Dollyvurden Cr. (% acre)
Fresh Het atti. or Iregs Troes
2 ‘gtal ~ recovered Totul down SO0V 6
1940 11 6 17 86 103 ¢ C
1941 16 11 27 76 103 0 )
1§¢2 18 31 49 54 103 0 8

Fresh Hot ntt. or Trees Trecs
Year Dand  Attack Zfotal rpcoversd = Total down removed
o .
1941 0 ¢] 56 66 66 o ¢]
194 1 = 17 18 48 66 o ¢

% Toreupine killed

From tie above figures for 1942 it will bs seen that the most active
parts ol the infestatlon are near Mixon Creek (Plot V11) and north ef Dolly-
varden Ureek {Flote IX and X).
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SUPPLEMENTARY FVIDENCE CF INCREASED TRUE VIGOUR (KOOTENAY PARK).

Further evidence of increased iree vigour apparently due to increased

annual precipitation since the fall of 1941 was obtaired by weasuring the
leaders of young trees on the fire scar north of Kootenay Crossing. This fire

occurred in 1926. Thesemsmsuremcnts were taken on Augurt 4, after terminal

growth for the current season was couapleted.

Leader growt:n of 10 Bouglas fir tress

4' to 10' high (ininches)

1 8.5 13,0
2 10.0 13.5
3 14.0 14.5
4 11.0° 14.75
5 7.5 10.0
) g.25 9.0
7 12,0 14,5
3 7.5 10.5
9 S.5 11.0
10 9.5 4.5
Leader growth of 10 Ledgepscle pine irees
4' to 2' 4ion (in inehes)
1941 1942
1 12.5 16.5
2 8.0 14.0
3 12.5 18.0
4 13.5 2345
5 13.0 34.0
6 23.5 29.0 ,
7 Te5 7.C
-8 10.5 1745
9 9,25 13.C
10 17.25 28.25
p)




by e B8
ST

L

it




icates
51

43
i

k

O
w o

Pl

2o

i

0

©

»

@

e
©

s

Q o+







»\M%

AL gt oSl







o

-

#antiirs

KB




%o 30. 27 = 2 =~ Forest Product Insects : Vi

G.R. HOPPING.

Lyctus damages

In February an eaquiry from Gordon and Belyea Ltd., of Vancouver
was forwarded to the Vernon Laboratory through the Forest Products Laboratory
at Vancouver. This firm deals in hardwood tool handles and damage by Lyctus
developed in some of their stock handles. On investigation it was leurned
that all smaller handles such as pick, axe, hatchet, haumer, etc., wure im-
rorted from the east and come in corrugated board cases containing 24 handles.
Wost of this stock would not run much over 1 inch thick in the smullest
dimension and excerpt for the tool end, has been given & coat ol wax or some
similar treatwent., COrdinarily only one cuse ix broken at & lime, and on
opening a case of second guality handles=-which grade admits no heart--the
Lyctus borer holes were found.

An examinaiion of several lots of exposed handles of various kinds
in three grades showed only an occasional exit hole in the twe hnigher grades.
The N6. 3 grade =admits heart and a coarse grain, and no toles were found
in this stock, JVhe manager stated that all handles are subject to careful
inspection when packed and the spscificitions do sob permit any borer holes.
He enid it would be impossible for the handles to be shipred in the con-
dition found. ¥*hereforae, while the stock mny nave been Iinfesied betweeun
the time of manufacture and packing, it may conceivably have Leen infested
during storage either at the manufacturer's plant or ai the warshouse of
Gorden and Belyea., Undoubtedly the beetles had mude exit since packing.

'The fact thut one large péavy handle which lad been in storage at
Gordon and Belyea's for sbout two years was sinmply ridiled with Lyctus
holes surgested that infestation of the other handles had probably occurred
in the warshoure of Gordon and Belyea.

It was recoumended that this concern fellow conlrol measures set
forth in Esrmers' Pulletin No. 1477, U.S. Dept. of agriculture or leaflets
Nos. 3 and 13- of the Yorsst Procucts Reseurch Laborator;, irinces Rlsborough,
Zngland.

Criocephalus productus:

One insuiry was received concerning this wood borer from the ¥Yorest
Froducts Laboratory, Vancouver., Some daumage was done Dy the emergl . adults
to the roof and siructural timber of = house in Vancouver. Léist summer an
adult of this species emerged from the base bourd ot one of the rocms in a
house in Vernon. This rouse was built at least 30 years ago. 1t seem pro-
bable that the adults lay egrs in wood after it is in pluce in &
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£.30.40 Douglas Fir Tussock koth BFe

ﬁogcﬁo gggﬁﬁﬁ
Cbservations on the seasonal history and development of wilt disease
of the Douglus fir tussock moth, Hotolophus pseudotsugutu Mec D. were con-
tinued in 1942.

One egg wosc was obtained in the fall of 1941 from the rearing of
87 larvae., Tris ey mass containing 237 eges, was laid August 18-19, 1941,
On November 7, 1941 it was placed in an overwintering chamber until tay 18,
1942, when it wus removed to the inssectary.

bagan to hatch on June 14, 1,4. and continued through June 17
srvae had ewsrged. Fleven eg s failed to develop.

The color of the thorax snd abdouwen of a newly hatchéd lurva is a
light greyish-yellow. After an elapse of about 25 hours, however, it turas
a much darker grey. Heasursnents taken of 2 hour-old lurvae showed thet
the width of the head capsule is fairly econstant, approximsting .520 wm.
Trhe total length of the vody varies between 2.750 mi. and 2.800 mm. Both
the thorax snd abdomen of these larvee are covered on the pleurn and
abdomen by hairs of twe sizes: (1) those about us long as the bedy, and
(¢) trhose not hatif as long as the body. The nswly vorn larvae are salso
charucterized by two very prominent protuber:nces, one on each cide of the
prothorax, f{rom which extend a nuwber of lony hairs, Other features are
the slightly tupering vody and the presence of one small prominent brown
spot on the venter of sach of several awbdouinal seguents.

Further observalions were made on the feeding habits in addition
to those recorded in 1941, Twenty-four hours after hutching most of the
larvae were congregated along the stem of the new growth. Some of these
fed cn the soft succuvlent stem, indicating that this ie where the first
feeding prooably occurs. A few feeding scars were also svident on the
new neszdles, but up to this time, the areus fed upon, which were not mors
thaﬁ>§" long, did not extend wore than " toward the tip of the needls.
These feeding scurs were all on the under side of the needle und confined
to the stomalul areas. Twe daye after hetching, feeding was still limited
to the stomatal surfaces, and the feeding scare were not extended more
than 1/2 ithe way along the needle. The upper epiderwis, mbove the feeding
scars, is later thrown late conveolutions due to wilting, und the edges of
the needle in toe smme ares shrink. This area of the uppsr eridernis soon
turns brown, wrile the rest of the nesdle remaing green for a short time
thegeafter. fventunlly, howsver, the whole needle wilts and browns, and
tuxss on the appearance of having been frost-bitten.

Cocooning co.menced cn fugust 5, 1942 und continued unitil August
ddy 1942,

SR 1 o lumber of Cocoons Formed
August 5, 194z | T
" 6’ ”" o
T N 13

>
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August 10, 1942 27
1 13 . [ L4
1 15’ it 1:)
W i'] s i G
i l? ' i 2
" ‘24 i1 » 2
TOTAL ! 86
Adults began to emerge on aupust 26, 1947 and continued until
Septembar 10, 1942 ag shown below.
bate X
Temnle.
August 26 -
" 27 1 1
) 23 i - -
L1 29
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¥olhy were obtained from &8.§3ﬁ of the cococns; of the otherxd pupse
molded, 5 prepupae failed to pupsie, 3 males sumerged from the pupae but
died in the cocoons, and the rest of the pupae died of wilt diseuse.

Observetlone throughout ihe pericd o
that at least 755 of the sdults cmer ed Let
each duy, ~though the aé¢l§$ ware not pro
did not die until Ceptember &, 194<, aanl th
Geplember 1L, 1942,

BLErEEn wwed deflinibely
en noon and 6:00 Ful. of
ded with food, the first
first femalse not until

4
A
We
¥
&

Six eug masses were obtained from the rearings of 1942. The first
ege® were laid on  August 293 the lust ogy wase was completed on September
Y. Some femules began to lmy eggs 3 hours after auerging from the cocoon,
othersrestied on ithe cocoons for 2 dauys belore any egps were deposited.

Lt
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NMost egg wasses were complsted within one day from the time the first eggs
were laid.

This year the wilt disesuse did not do so much damage ae in 1941. It
made its first definite oulward appearasnce oun July 7, 1942. During the
ssason 29.64 of the larvae succumbed to this diseace us follows:

Date Larvas definiveliry veath due to un=
- 4 cnown to have wilted known causes.
July 7 9 42
" 13 10 11
15 20 - o ll
" 22 - 3
[£] 23 l 2
" 31 4 1
Aug. 3 4 3
" 5 5 -
"6 4 "
" 7 6 -
" 10 ) -
" 15 1 -
" 17 1 -
0 19 {3 -
b 24 3 -
- " 27 3 -
" ; 5 2 -
Sept. O 2 -
JTOTAL 67 3
a of total larvae 29,64 32430

Pupal mortality due to wilt diseas@ amounted to at least 34 pupae,
or 39.53% of the total number of cocoons formed,

The total larval and pupal mortality definitely accounted for by
wilt in 1942 was 44.69%
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Eo 3050 « 2 == Time of Felling in Relation to
Parasites snd Fredators of the Douglae Fir fark
Heetle. -

GaRe HUPPING & ¥W.0. HATHERD

This study was commenced in 1941l ai the Trinity Valley Field

Station, objeet bLeing to evalunte some of the frctors which determine
the amount of parssitism by Coeloides brunneri V.r. in the broods of View.

the bark bestle Dendroctonus rssudotsugse riopk.” It was likewise
designed to etudy the development and nwsbers of such rredators as
Enoclerus sphexeus Lec., fexncchila virescens var. ¢chlorodia Nenn., and
bedeters aldrichii Wheeler. Il was hoped thal if trap trees were felled
at the proper time and under proper conditions, it might oe poessible to
troduce & sufficiently high parssitisw by Cosloides which, topether with
the predators, sight be & contrel fuctor to bring limber loszees to a
winimum over a ziven area,

In 1941 two trece wers felled on eac: of ihe following dates:
kay 20, June 20, July 32 and August 20 but only the tress felled on day 20
and June 20 were uttacked by burk bestle? heavily snouph Lo Justify the
analyses of the trees. 20 per cent anulyses wers uesde and the results
wers yiven in the annual Report for 1.41.

Horeover, in 1941 observaiions on ithe life nistory and babits
of Coeloides brunneri and iedeters aldrichii were msde in considergble
detall whieh were zlso presented in the Report for 1941.

This ysar the work on this project was curtuiled due to the
pressure of other work. However, one Pouglas fir wae elled and one
girdled on each of the following dat-s;: Fevruary 27, April 25 and tay 9.
and u 10 rer cent anulysie was made in the fall of each of the felled
tress. lioreover, 4~foot sections frou the sheded and unshaded portions
of Tress No, 1 and 2, felled May 20 snd June 20, 1941, were caged in April
in order tc correlate esergence of burk bestles, parasites and rredators
with the analyeis counts. Supplementary observations on Cosloides and
kedglera wors zlso made this yeur.

Iree Analyees

Duta on the trees used in 1942 are contained in the following
tuble on the next pa;e.
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Tree Descriptions -~ 1942 ~ 552
Tree Number
5 6 1
Dute Felled Fab. 27 April 25 May 29
Total height 8ot 9" 101 0% 4n
Stump diameter 13" 16" : 14"
Height of stump 15 18 167
Length clear log 330 6 17t 31
: crown 46" gar o 59
of tres to 6" top 59! 54 6" ‘ 57
Age . 140 years 146 years ———
Ave. width growth
last decude 1305 e 18 i 12 um.
Vigour of growth fair good fair
Disense heart rot none heart rot
Meckanical injury none none none
Defects ‘ slight sweep none bad swaep
Direction of lie . EDe&wW N& S §&F

The D B H of the three girdled siandiug trees, No. 5a, Ho. 6A
and No. 7 4, were 13", 15" and 10" respectivel;. Very litile tark bestle
atinck occurred on the girdled treses while tree Ho. 5 was so heavily
attacked by EBsudobylesinus +pa¢ subsequent atiack by Dendrocionus was

largely prevented. Tree No. 6 was heavilg attacked in May by Dendroctonus
and Tree No. 7 ~as ulso heuvily attacied by the D uglas fir baTk Geetle
in mid=sumsier,

Examinationsof Trees HNo. 5, No. 6 and No. 7 were made alter
the widdle of Cctlober and the results are summarized in the following
tubles.

AN
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Log Sample Anamlyses (104) - 1942
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Longitudinal Distributicn
Zark beetles, Parasites, Predators
Log snalyses - 1947
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For compurison witn the resulis obluined in the exawminutions
made in 194l, the snelysis counte for 1761 and 1944 huve been
swrmarised in tie following table.

Lusgary

Log Analyges = 1941 und 1942
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The results obtalned thls year indicats that under “he conditicons
ef ihe oxperiment, iress lelled prior to the wonth of Hay were lows
attraciive to both pendroctonus and Loeloides than trsee feiled in iuy and
Jung., Ctheraise, thie year's results verify the main findings of last year.
¥or instance, Ugeloider evidently prafer the thinnsr burk portion of the
legs and ulso concenirete ou the lower und nortn sides. The absence of
Glerids may be sxplained by the fact that they had migrated to the forest
floor prior to toe time of exzminetion.
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1942

*

Bmerpence from Cnoed Los Jections.

i April &0 four-fo 1 seclions from the uashaded and shaded portions
of Trees ho. 1 and No.d were cupged in cheesecloth cages under field
conditionss s swumary of the emergenuce together wilh saalysis couats
of coiparanle portions of the sume treos ure given in the following
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The datesof emergence of Denroctonus, Coeloides and Ledetera

from the cuged logs were as [ollowsi~

Buergence from Cuped Loz Cecltions

Date Dendroctonus Goeloides kedotera.
April 20 42 - -
23 10 - -
28 2
iay 5 9
6 78
] 52
12 46
15 8
13 14
20 157 1
21 106 o}
23 34 1
249 51 1Y
31 3 o
June £ 43 1 10
3 1 8 0
4 5 1. 2
5 31 2 2
9 ) 0 1
10 1 G 2
12 g e 1
13 6 1 2
15 o ¢ 3
16 0 1 1
18 "0 o 1
22 3 1 1
26 2 1 0
30 0 1 3
July 1 6 1 o
é G 0 1
& 0 1 2
i 0 0 2
TUTALS :

"'u.[
=
-
tod
f
A %3]
o
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The small number of (ogloides recovered from the cayed logs
is due to the fact thut firet generation adults emerged in 1941,

itedetera aldrichii Yheeler

Cheervstions in the field on aApril 25 showed thei Jedeters
were coumencing to pupate beneull the bark. TPupatimn occurs in cells
fioilowed out in the fruss of bark bestlesr =nd usually s thin transe
parent cocoon ir formed. By May 20 ncarly ull sedetera huad pupated
in the field and on this date, the first adult wae rocovered from the
caged loge. fwmergence from the latter contiaued uptil July 7; but with
the heaviert smerzence occurring before June 3.

On tay 5 a series of 10 specim:ns were tuken from under burk

and placed in sepsrate vials. ©ata concerning the specimens were as 1
fellows: ;
;
"
Ho, Larva JFupa Adult !
i
1 - lay 5 Nay <9 §
2 - oy June Z |
3 - " 5 "
it
4 5&}« 5 W 5) B ) é }
5 - # c’; 2 9

£ . 0" t 2% i
] ¥ay b ¢ g ;
7 " :; - 1 li,}
i w5 iday o " 4] .
9 " j’ 11 8 2 g? :
lc il j' k23 12 M9 ? ;
i

Tre duration of the pupal periecd varied from 4 to % weeks.
§




Laboratory:

PHENOLOGICAL OBUTRVATIONS
S e e e e

Trinity Valley Field Station
(Vernon, E.C.)

Year:
Cbservers:C.V.0.lorgan
Before June 2: G.R.H.E %.0.4.

1942

Sta. Species Guservations Date Hemarks
e o s ey o et — - o o
1  Ficea engelwanii  First bud-scales shed Kay 8
' First staminate
flowers shedding pol- Datum not avallable
len
Terminal growth com~
pluted July 17 Third weer of July
New buds almest come-
pietely swollen July 24
2  Pinus contorta First budescalss shed Apr. 23
latifolia Firet staminats
flowers sheddin: pole
len Datum not available
Terminal growth com=
leted. Aug. 5 First week of August
Cld needles turning
colour Sept 10
0ld needles falling Sept 22
3 Abies lasiocarpa  First bud-scules shed lay 5
First staminate {lowers
shedding pollen Jotum not mvailable
Terminal growth come
plated July 15 Third week of July
4 Larix occidenta~  First simminate
lis flowers shedding pollen Datum net available
Heedles separated in
bud Apre 23
Terminal growth come
pleted July 27 Fourth week of July
Heedles turned--first Cct, 5 {n mature trees
Needles turned=--100. Get. 26 tn all trees.
Needles dropped==1Ch  iHov. §
Needles dropped-«%04 Nov. 16
All trees leafless Hove 23

‘e




(Phenological Cbservations)

50/ pods shedding seed

Aug.

17

. wta. Specissg Guservations Jute Hewarks
5 Pyrus sitchensis  First flower open ¥ay 29
85% flowers open June 2
First fruit ripe Sept 2
Foliage turned=-25% Sept 14
Folisge turned=-507 Sept 18
Folluge turnede-T75% Sept 21
Folinge turasd-=9075  Sept 25
Folinge turned=--100% vet. 5
Tres lualless tet. 22
9 Clintonis unie- Flunts 2«3" high # 5
flora First flower open June &
Fruit ripe--fira. Auge 1
Fruit ripe--30. Auge 5
Fruit ripe=~1004 aug. 14
10 Cornus canadensis FPlants 2" hig:, leaves
not separated day 5
ilants 3=3." high,
leaves Leginning to
egparste Hay 15
First flaret open Jung 4
Firet fruit ripe July 29
9054 fruit ripe Auge 5
Leaves turning red Lept 15
Gome plants still in
{lower Sept 25
1l Solidugo cana- First {lower cpen uge. 10
densie Flowers common in
region==40 Aug. 16
12 Epilovium Firet flower open July 4
o angustifolium Flowers coumon in
region==507 July 24
Firet seed veiny shed July 30

seer glabrum

First flower open

< o
Folinge turned--757%
Foliuge turied=--100.

)

iree leuflless

i iy

vept
et
Hov.

23
26

Yy




Lpecies

Achillea lanuloss

s SR S St M o

(Frenological Cbservations)

Ghservations
First {lower open
100/ flowers open

imelunchier alnie-
folia

10054 flowers cpen
First fruit rige
Foliage turned=-100
Tree leafless

cet. 23

Anarhalls aarga-
ritecea

Pirst flower cpen
255 flowers open
754 flowers open

July 24
f'ﬂ%f{‘gc 1?

Ayuilegia formosa

e

First [lower copen
sesds ripe snd bolng
shed

Aralia nudi~-
caulis

First {lower open
Foliuge turned=-1l004%

aster wilsonii

804 flowers open

v

aug. 17

Berberis agui-
 folium

First flower open
Flowers conu.on=-735%
1005 fruit ripe

Betula occiden-
talis

Foliage turnsd--80.

sept 24

Carduus arvensis

First flower cpen
F
9046 flowers open

duly 21
Auge 17

Carduus edulils

First seeds being shed
75% flowers open & 10j
seads being shed

aug. 14

Aug. 17

Pegnothus sanguie
news

254 flowers open

June £




(Phenclogical Observations)

Observations

Species Date Homarks
Chimaphila umbel- First flower oren July 6
luta First fruit turning red iug. 17
Coralloriza multi- 80% flowers open June 16
flora cccidentalis
Corylus c¢.diforni- Flowers shedding pollen apr. 14
ca Foliasge turned--50% Bept. 24
Cyrripedium monta=
num 100 flowers open June 14
Disporus trachy~ Firet fruit jellowing July 18
carpumn 25% fruit yellowed July 25

First fruit ripe Auge 12
“pilobium ungusti- Firet flower open July 4
flium 504 flowers open July 24
First seed being shed July 3G
411 flowers over & 501
rods shedding seeds AUgs T
Fragaria chilBen- Flouers comuon=-3507% May 12
Bis
Gentisna scuta First flowsr open June 16
Habenarias orbicu=- 4
lata 106 flowers open July £2
Lathyrus ochro= 16 % rlowers open June 2
leucus
Lilium parviflor- ¥iret flower open June 16

wm First seed cases split  dug. 20
Linnwea borealis  ¥First floswer open June 16
Var: america ria
Lonicera cilicsa First flower open June 14
Lonicera involu=- 1004 fruit ripe July 20

cratum

te




(Phenclogical Cbservations)

Lonicera utahensis Flowers coutmon-«507 Apr. 20
First fruit ripe June 12
Lupinug sg. First {lower open June 35 )
Helumpyrua
lingare FPirst flower open Juna 27
Puchystinn .
myrisinites 755 fruit ripe fug. 17
Perauium deci= }
piens 904 flow-rs over sug. 17
Pinue monticols first budesc:les shed Apr. 23
Cunidles +"long iy 5
Candles 4" long May 20
0ld necdles turning
colour sept 8
0ld needles dropping bept 22
Pseudotsuga Firet budescales shed Hay 20
trzifolie Terminal growth come
rleted July 23  Fourth week of July
Pyrola chlorantha First {lowsr open June 16
Ranunculus mscounii! First flower open June 6
954 petuls shed July 22
Ribes lacusire First fruit ripe July 23
100% fruit ripe Aug. 15
Rose melina Tirst [lower open June 3
Rubue parviflorus First Slovwer opan June 13
First fruit ripe suge 3
504 foliage turned Sept 4

iy




(Prenological Cuservations) bk
s
Gpecies Dbservatious Date Aemarks
Shepherdia canaden- 905 flowers open Huy 5
g6is First fruit ripe June 25
¥ ot . P
305 leaves dropped Sept 25
Tree l-aflless Qet. 15
fmilmcina race- First {lower open duy 29
o « s
mosa 754 flowsrs ope: June 2
Fruit turning red July 25
r N N .
105 fruit ripe Aug. 17
Spireea lucidu First flower epen Juns 19
511 flowers over &
80 sesds well=Fformed
-=-nost seeds greenishe-
erown Ange 17
Toraxacws offici-
nale FPiret sceds beln. shed June 2
Thuja plicata ¢ld folinge turning vept 11
Tragopogon praten-  First {lower open June 12
gis 100k secds ripe und many
being shed Augas L5
Vaccinium sp. 100 fauit ripe July 21
Verbascum thapsus First [lower open July 19
Disappearance of winter's snow in open Lar. 25
a " " * forset Apr. 10
laet spring frost Yay ZC
Firet fall frost Bapt 18
First snow to fly in alr tet. 27
Firset snow to whiten ground Hov, 2

te




(Phenological Cbservatiomns

' Hiscellaneous Hotes ’@%gé

Canal Flate to Kimberley, 5.C. Ogt. 6, 1942-~ultitude 2,665 to 3,662'~-

sast aad wesl exposures '
Larix cccidentalis Nutl.--1000 needles turned.
Cranbrook, ~.C. Uete 6, 1942--aititude 3,013'-~no slope
Larix occidentalis Hutt.--75% naedles of young tre-s & 101 of mature
trees turned.
Gray Creesk, B.C. Gete Ty 1942=wnltitude 1,850'~-west exposure
ilnus sp. ~=10% folinge turned
Larix occidentalis Nutt.~-Heedles of young irees just beginning to
turn.

Populus tremuloides VichxelCU) foliuge turned,
Populus trichocarps T & 0=750 foliuge turned
Sulix sp. -=foliage not yvet turned.

Helson, B.C. Octe Ty 1942-=sltitude 1,766'-=-west exposure

Larix occidentalis Hutt.,--Neodles Ju: t beginning to turn on mountain
tops.

i i ‘ _ ) ) o {chserver=i,H.He )
Hixon (rsek, h.C. (rostenay Mutlorawl Parks) --altitude 3,70Uu’'-=no slope

Picea sngelmanni “ngelm.--5ud scales shedding on youw tress --June
Hew growth on lealers U=10" long;
latersl sheots 45" long on young

irses -=July 4
Shepherdia cunadensis Mutt.=Friit forned wnd croen we Uy
Frult sidlll oresn, now filled oute-duly 4
Pirst fruit turning red -t 12
F0n fruit ripe - g4
FPinus contorts Uougl. ~=Candles aversse 17 long o laterals
of old trees; cmndles 7 long on
reproduction melunie 5

Cundles of iﬁﬁ%?&l&ii“ loagy of
leaders 0Del0" long on young iress=-July 4
suwelunchier nlnifelis Hult-First [lowers opened during last

Len dnys w—June 5
Cornus canudensis L.  -=Flants 3=4" high e~June 5
e Tlowers open —ejiily 4

te




TRINITY VALLEY FIELD STATION

o

Yinter, 1941- 1942,

Gutside L.ow Temperature
Chasber
# , 3

At time At time
Hax. of of .
Hax. din. Heading Hat. Hine. Reading Snow on Ground

%0‘?6 3, 1;‘%1 f} ?.i{. - hadad - hadhas tad 4(}'00
Ty 1941 10 a.i0. 52.0 27.0 25.0 41.0 33.0 39.0

12, 1%41 3;3C P j44.0 25.0 33.0 40,0 338.0 28.0 )

21, 1941 10:45 1.1 445.0 23.0 33.0 39.0 35.5 36.0 i

30, 1341 Puila 45,0 11.0 36.0 3700 32.0 37.0 "

Uec. 9, 1341 11 A0 47 .0 3C.0 39.0 35.0 35.0 3§.§ 1

16, 1941 10:3C A¥.39.C i2.0 34.0 36.0 33.0C 35.0 A
Jan. 6, 1742 " 36.0 ~5.0 13.0 35.0  25.5 26.0 55"

30, 1942 10:00 4. 38.C 2.0 31.0 32.0 23.0 32.0
?ﬁb»l?’ 19‘3‘2 lG iﬁiw'»ai @10{; 1200 2(}00 3300 3;{06 3}-.{% {J"

27, 1942 2 F.li. 37.5 1¢.¢ 33.5 32.0 20.0 31.5 o
ar.25, 1942 10:30 2. 4040 19.5 29.0 34.5 31.5 33.0 snow patehy.
Apr.l0, 1742 9:30 " 53.0 20.0 43,0 370 32.5 3640 all snow disappeared

11y 1742 9330 " TO U 32 .0 45.0 - - -

13, 1342 9330 " 66.C 29.0 40.0 40.0  36.5 38.c

16, 1942 10 A, 55.0 2?.& 40,0 - - -—

?, 1:}3 ‘;i " é?-c 3{«50{} &da{; bt v:* e
23, 1942 " TT.C 24.0 40.0 44,0 40.0 40¢.5 X

[
iz




19‘?‘1;.
1942

1542
iv42
1942

- 1942

1542

, 1942

1942
1942
1942
1942
1942
1942

9130 A.H,.
33(:‘(: ?ni"&:e

3:00 P,
53100 P.i.
"
2:00 Pal.
43120 Pud.
9:45 L4aH,
10:00 A,
3(} ;‘1 o;'&‘ .
4
k2]

% ww

™o
et e

Ay

s vy
EA 2

9
3:45
4100

L]

Cutside Low Temporaiure
Chamber,
st Time At Time
of of
Max. Ein.  Reading  Max. iin, Reading
5540 33.0 41.0 - - -
60.5 47.0 26.0 - - -
65.6 5640 28.5 - - -
72.5 66.5 30.0 -— - -
70.0 68.0 315.0 -— - -
60.0 63.0 34.5 47.0 44.0 39.5
04 .0 36.0 59.0 - - -
63.0 26.5 49,0 - - -
65.0 2640 53.0 45.0  43.0 45.0
15.0 43.0 60.0 -— - -
850.0 56.0 5345 - - -
Tl.5 46,5 50.0 - - -
67.0 42,0 60.0 - -— -
63 .0 24,5 61.0 - - -




TEPIRATUHE RECCRDS
for
?ﬁ‘i‘g, Zt?t’: "5&24; Mj‘g 3 ;&3 » ¢ ®

1942

(June to Noveuber)

Qutside Insectary Inside Inssctary
Mu %&flc At 'ﬁi&# ﬁ%. M‘ ét ‘té e
of of
Heading Reading
June 2 - 8100 A.Y. 76.C0  40.5 T5.0 40.5
"3 e o 54.0 46.0 50.0 535 46.5 50.0
" 4. 7¢.5 41.0 48.0 76.5 4l.5 47.5
" 5 - ” ?%QQ 4306 5&-6 ?{505 44*5 é?as
" ﬁ - " ?8«5 53 05 58.{} 730{} 5‘@*(} 53#6
w ? - " . é4¢§ 5‘3'5 56*9 &403 §1,$ Sf;tg
R 57.0 44,0 53.0 56.5 45.0 52.0
" ? - " 61:5 41.0 ﬁ?ae é‘ﬁts 4105 4?-6
" }»Q - " 61;5 34.5 ‘?1"1.5 gle{} 35#5 45’:5
" }.l - " 61'6 &éug 4éu(} élnﬂ‘ %%-5 &505
" 12 - " 93?‘6 45:& §2¢@ éav{} @5;5 ﬁld’.}
® 1 - " ?5.6 59&6 §6.6 ?3.{3 51.0 55#&
"l4 - 68.5 49.0 46.0 68.0 50.0 4540
i: 15 - " 6?&0 #905 451-6 é?aﬁ ffﬂ}'g ‘;5:5
N }.ﬁ,, - " é? -5 4200 &§'5 53? 05 42»5 ‘%’5-{:’
A & 68.0 34,0 43.0 68.0 15.5 41.5
" }. - v 5905 &260 4:9 §9»G 42:@ 4? o
o1y . 61.0 45.0 46.5 60.5 45.0 46.5
"2 - " 6o.5 42.5 48.0 6C.5 43.0 47.5
T2l - " 67.5 42.3 46.5 57.0 43.0 46.¢
"o22 - 70.5  36.0 46.0 7635 36.5 45.0
" 23 - " {Jg-f}' ‘205 4‘”}.{:‘ é&vs 513.5‘ “%‘?ss
"o24 - 65.0 38.0 46.5 65.0 39.0 45.0
no25 - " 62.0 42.0 45.5 62.0 43.0 45,0
" 2& - t‘: 66.5’; 4%#0 ,"‘31.5 5&!3 43;5 :'53,-3
" Zz - i %235 41.0 5200 82,0 42.0 §9c5
0 28w 83.0 48.5 59.0 82.5 49.5 5745
29w 86.5 4b.c 60.0 £6.0 49.0 58.0
w30~ 90.5 47.0 57.0 0.0 48.5 55.0




Tenpersture Records (Montinued) iE

e

5
Cutside Insectary inside Insectary.
Max. Min. 8. Ak, Kax. = Hin, 8. AL
2 93.5  54.0 60.0 93.0 5.0 58.5
3 94.5  50.0 61.0 93.0 52.0 59.0
4 92.5 54,0 61.0 92.0 55.0 59.5
5 84,5  51.0 59.0 4.0 52.0 57.5
6 86.0 49,5 57.0 85.5  50.0 55.5
7 80.5 431.5 49.5 &0.5 45.5 48.5
8 75.0  49.0 55.0 76.0  49.3 53.5
9 78.5  49.0 5645 7.5 50.0 55.0
10 81.5 48.¢ 54,0 8l.¢  49.5 53.5
11 62.0 4T.5  51.0 62.0 48.0 52.0
12 62.0 47.5 49.0 61.5 47.5 48.5
13 73.5  49.5 55.0 73.0 50.0 54,0
14 73.0  52.5 5745 72.5 353.0 57.0
15 10.0  52.5  38.0 69.0  53.0 575
16 55.0 54.0  54.5 58.0  54.0 54.5
17 55.5 49.5 52.0 55.; 50.0 - 52.0
1y . 78.0 45,0 53.0 775 4640 52.0
20 he5 4745 54,0 84.0 48.5 52.5
22 87.5 50.0 57.5 87.5 51.5 56.0
23 35.5  49.5 5645 85.0 50.% 55.0
24 83.5 47.0 54.0 83.0 49,0 53.0
25 g2t0 &9-) 5{%3‘3 81*5 50¢5 55:5
26 80.5 48,5 55.0 80.0 50.0 54,0
27 71.5 48.5  56.0 7.0 50.0 55.0
20 73.5  48.0 55.0 73.0 49.0 54.5
29 750 50.5 55.0 74.5 51.5 54.5
30 62.5  50.5 56.0 62.5 51,0 56.5
31 75.0  51.0 54.5 75.0 51.5 54.5
2 81.0 46.0 53.5 80.5 47.¢ 52.5
3 8l.5 47.0  55.0 81.0 48.0 53.5
4 33 5 46¢G 53 n(:* 83 »G 4? ¢5 3-}- QQ
5 85.0 48.0  54.0 84.5  435.0 53.0
6 83.5 49.5 55.0 83.0 31.0 53.5
7 84.0 4.0 353.0 83.5  49.0 53.0
8 07.5  49.0  53.0 87.0  50.5 53.0
9 86.0  49.5  55.0 87.5  51.0 54.5
10 86.5 55.0 69.5 b6.0 565 68.0




Temperature Records (Gontinued)

Aug. 11

Qutside Insectary

Max.

8205
72.0
17.0
82.5
56.0
87.5
86.5
6745
88.5
15.5
7.5
86.0
135
59.5
57 00
65.5
62.5
67.5

"68.0

68,0

60.5
76.0
7740
7900
76.5
71.5
73 OO
770
66.5
65.0
71.5
73.0
61-5
5645
60.0
55.0
59.5
51.0
67.5
69.5

fis
|5
=1

- *

»

® . )
Wi\ © C 1\

O OO W0 OO
Ed

.

O £ & b bl oo
= O

.

o

-

Lt
O -3
- L]
W\

45.5
51.0
48.5
44,0
34.5
43.5
38.0
41.5
34.5

38.0
46.0
40.5
40.0
43.0
41.5

38.0

41.5
44-5
39.0
34.0
34.0
50.5
47.5
41.0
38.5
33.5
29.0
395
41.0

8 A,

54.5
57.0
43.5
46.0
48,5
54.5
52.0
54.5
54,0
62.0
57.0
44.5
51.5
59.5
50.0
45.0
38.5
44.5
43,0 .
46,0
37.5

43.0
49.0
43.0
43.0
45.5
44,0
41.5
44.5
49,5
43.0
37.0
37.0
52.5
48.0
49.5
42.0
35.0
30.5
41.5
41.5

Inside Insectary.

Hax.

82 i5
71.5
76.5
81.5
8545
d? .0
85.5
87.0
88'0
4.5
77.0
80.0
85.0
72.5
59.0
57 .O
65.0
62.0
6740
67.5
£7.0

s & &
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’ s e o o » & ® e
ViV OV OO nuiOo 00 O C O\Wu O\
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Temperature Hocords (Continued)

Septe 21

Oct.

Hov.

22
23
24
25
26
27
24
29
30

1 - 8300
5 «~10:30
12 =12:00¢
13 =~11:00
14 - 8300
15 - "
16 - "
17 - ®
19 ~10:30
26 =11:10

«10:30
«10:00
~10:15
«~10:00

- M

-10:15
9 = 9s3C
16 «10:30

A htééo
A,

noon
& L Ed
LY Y

Awdle

A xr
Hesis

A s
13\‘2%'3

f}l‘iﬁﬂ
A

P
5 1F
fiedie

AQI(Y *

?X. e
1710%!;‘

Aells

Outside Insectary

ﬁﬁ& .

69.0
72.0
74.0
72.0
73.0
73.0
73.0
T1.5
66.0
5545

57.5
54 .G
63.C
60.0
52.5
535
46.5
57-6
51.

5645
58.5

45.0

36 «G
37.5
38.0
31‘3 -Q
37.5
36.0
35.0
36.0
36.0
40.0

40.5
34.5
32.0
26.0
24.5
34.5
34.0
28.5

- 29.5

29.0
23-5

19.0

8 A,

36.0
3%.0
40.0
40.0
39.5
38.0
37.0
386.0
38.0
43.0

At time
of

Reading

43.0
52.0
43.5
43.0
égbs
3935
35.0
29.0
29.5
48.0
40.0

31.0

Jasd
'gm >

inside Insectury.

B
b e

37.5
39.0
39.5
39.5
39.0
375
37.0
38.0
37.0
40.5

41.0
36.0
33.5
2740
26.0
35.0
35.0
29.5
30.5
30.5
24.0

26.0
30.5
25.5
25.5
28.5
28.0
21
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RAINFALL RYUCURDS
for

TRINITY VALLTY, B. C.

1942

fapril to November)

Rainfall in Inches Remarks
April 10 Rain gauge set up
13 «9:30 A.K. Nil
16 -10:00 A.u. 0.720
17 10:0C A.l. 0.045 Fell during nigt of 16-17
20 " Nil
23 “ 0.070 Fell on April 22
25 9330 A.u. 0.080 Fell on April 24
Total for period 0.91
May 5 3100 P.K. 0.400
12 2:00 P.. 1.300
15 4320 P.. 0.83
18 0.000 = trace=--light shower in P.i,
20 10:00 AL, 0.095
21 " Hil
23 9:30 AW, 0.340
26 3145 P.i. 1.100 = still raining
29 2345 P, 0.835
31  4:00 P... 0,210
Tekal for period 22110
June 2 4330 P.U. 0.010 =~ fell previocus to 934V of Juns 2/42.
2-3 9 AM. = 9 A, 0.080 - fell in late P.u. of June 2 and A.i. of
June 3
3-4 " 0310 - fell between 9 A.b. & 3 P.i. of June 3/42
4«5 " 0.000 =~ Trace fell at 5:00 P.i'. of June 4/42
6=9 " 1.105 =~ fell between 5:00 P.i. of June 6 and
93100 A.Y. of June 9. '
9-10 » 0.000 =~ Trace fell at 4:30 P.i. of June 9/42
10-11 " Ue245 « fell between 1133C P.i. of June 10

and 9 A.i. of June 1l.




Lr

Rainfsll Records (Continued)

to | Hainfall

9 A4, in inches.
June 12-13 0.000 =
l3~&4 8.015 -
14-15 l.425 =
17"18 0.115 -
18-19 ©.120 =~
19-21  0.475 -
23«24 0.610 -

25"‘26 Ooléé -
Total for Junse 4.622

July 4-5 0.140 -
0"9 80005 -

10-11 0.680 -

11-13 1.670 -

13=-14 0.010 =~

14-15 0.630 -

15-16 0.410 -

16=17 1.375 =

1?"19 {J¢29C -

i

15

Hewarks

trace fell ut 3:00 P.:. of June 12/42.
trace fell at 12:30 P.i.; tien light shower
fell betwesn 2:40 P.ll. & 2350 P.u. of June 13/42.
fell between 3:30 P.l. of June 14 & garly a.l.
of June 15/42

fell between 5300 P.ii. & 8:00 P.u. of June 17/42
fell betwean 11:00 A.¢. & 3310 F.l. of June 18

a8 showers.
fell between 9:00 A.U. of June 19 & 9:00 A.L.

of June 21/42.
fell between 12:20 P.i. & 3330 P.u. of June 23/42
fell between 3330 P.i. & T:30 P.i. of June 25/42

fell between 43100 P.li. & 6:00 P.0. of July 4/42
fell in early i.i. of July 9/42
trace at 4:30 PJi. & 8130 Po. of July 10/42

rain in A, (up to 93100 A.M.) of July 11/42
0.995 " fell between 9:00 A, & 33100 Pui. of
July 11/42.
0.675" fell m0btly between 3:00 P.i. of July 11/42
and eurly A.. of July 12/42.

fell in early AJi. (before T:00 A.l.) of July 14/42
truce at 10:15 A. . of July 14/42.

rain, as showers, fell between 2345 P,1, of July
14 & 9:00 AW, July 15/42,

.095" fell between 9:00 A. . &11300 A.K. of

July 15/,42' Traces at 2315 Puie & 3430?.%3.

of July 15/42.

rain fell as showers between 9100 ?s . of July 15
and 3:00 A.M. of July 16/42 /

fell between 9:00 4A.li. of July lé & 91CC A.i.

of July 17 as showers.

G.075" fell between 9300 Adlly ﬁ 4300 Peo o of

July 17 as light showers.

0.215" fell between 4:00 P.v. of July 17 and

9100 A.i. of July 19/42.
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ainfall Records (“ontinued)

2 és-% [
o
2 fatle
July 26 - 27

27 ~ 28

28 - 29
29 - 30

in inches
€.10%

0.275

0.010

0.475

30-31 0500

Total for July

Aug. 19 - 20
20 -« 21
23 = 24

25 - 26

26 ~ 27

27 - 28
28 - 29

29 - 30
36 - 31

Total for &uguﬁt

6.62°

0.000
0.000
0.005

Ge240

C.125

8.055
0.040

©.025
G.145

- trace between 2200 F

ik

ﬁamarks

fell between 5:00 A.is & Ti00 AJde of
July 27/42.

traces betwsen 1130 P.li. & 3:30 P.i. of
July 27/42

rain between 4:30 P.l. July 27 & early

AJi. of July 28442

fell between 6130 Puit. & 7:00 P.u. of

July 28/42

trace at 11:10 A. . of July 29/42

light showere betwcen 3325 UL & 5140 Pui
of July 29/42

showers in A.i. {up te 9:00) of July 30/42.
feli ss showers between $:00 AJl. & 6320 P.il,
of July 30/42.

trace foll in early A.d. of August 20/42

e & 2330 PVl of Aug.20
fell between 4:00 P.ii. & 5:00 P.i. of
august 23/42.

traces between 91.5 A.de ' 10330 Aalie of
August 25/42.

light showsrs between 23105 PJi. & 310 P
of August 25/42,

light showers in A. . {up to 9100 A

of August 2b 42

fell between 9:00 A. . & 12430 Pul. of
August 26/42.

fell in early ..0. of August 28/42.

foll between 11:30 A.0. & 6:40 P, of
hugust 28/42 we light showsrs.

fgll between T:30 P.i. & §3CC P of
Lugust 29/42.

heuvy snpwers [ell betwean 2140 P,

& 4145 Py, of August 30/42.

traces fell between T:10 FJi. & T:30 P.i
of August 30/42.

traces fell after 5:15 P. . until 10300 P.i.
of Aurust 31, 1942.

1
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Rainfall Records (Loustinued)

2 és.g%'
to
Ao

9 A.M.

Sept. 1l -

12 -

14 -

16 -

1

17
29

Total for

2

10
C11

14

16

17

18
Oct.l

Sept.

Rainfall
in inches.

0.015

8.160
0.000
0.000

6.285

10,005

0.100

0.055

0.000

0.225
0.895

October 5 = 10:30 Ai. 0.270

g -
12 -
15

19
26

N |

i

t

+

12 noon
93100 AKX

10:30 Al

C.L00
0.040
. 0.<20

. 0.005
G.000

1.000

e ————

Total for October 1.535

November 9 =4:00 P.ii. 520

et
oy
o

Reuwarks

- truces betwesen 10345 AM. to 10:55 A.M.

of September 1/42.

traces betwsen 1:4C P.ii. & 2:15 P.'. of
Septeuber 1/42. :
light showers fell between 9335 P.. . &10:00
P.i. of Septewber 1/42.

- showers in P... (after 3 F.u.) of Sept.5/42.

light showers fell in late P... of Sept.7/42.

- trace fell between 3:15 P. . & 33125 P.i,

of Septewber 9/42.

- trace fell between 2310 P. . & 2:20 P,

of Septeumber 10/42.

traces fell in A.ll. of Sept. 14/42.

-~ light shower fell in early aA.i. of Sept.lh/42.

traces fell throughout A.M., of Sept. 15/42.

~ light showers from 12:05 P.¥. to 2:0% P. .

& from 4:55 T.i. to 5120 P .H.of Sept. 15/42
traces fell betwsen T:15 P.u. & T:30 Pi.
of Sept. 15/82.

~ light showers from 1:30 P.u. to 23120 P.¥.
and from 3:50 P.i. to 3155 P.U. of Sept. 16/42.

- tracs fell at 43130 P.i. of Sept. 17/42. |

- apparently all fell on Sept. 30/42.

- trace

~ fall between 11:00 A.i. of Cete 4 & 10:00 FPoi o

of Cctober 14/42.

- fell in A.1. of Cctober 19/42.
- No rain in gauge.

- Sea below.

- estimate 1" before lov. l--rain gauge dis=-
mantled--4" enow on ground.

- fell in P.M. of Sept. 12/42 & P.i. of Sept 13,4/
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SUESARY - WEATHZR RECORDS
“rinlty Valley Fisld Station

~1942=
HEonth
~dune July SUi. sept. oct.
No. of days recorded - 11 30 31 31 4] 31
Hax. Tenp. of wmonth  77.C Be.0 9G.5 ?@ 5 88.5 790 63.0
Win. Temp. of month - 26.0 34.0 43.5 34.5 29.0 23.5
Hoo of daye with frost -- - G O {3 1 17
Heo of days witn snow =~ - 0 O G O -
No. of days with hail -- - ¢ G 0 G -
No. of daye with rain == - k10 14 8, 12 -
Total precijitation 0.915 % 5.11C 4,675 6.625 0.635  0.895 1.535
in inches ;
& For 21 days
%  For full month,
RATHFALL
Trinity Valley Field Stztion
1540 1941 1942
do, of days Total Ho. of Total Ho. of Total
Lonth recorded vrecic. duve grecip. dave precip.
April 8 U.615" 28 0.520" 21 Ge915"
day 31 Ze3565" il 3.565" 31 5.110"
June 30 G.345" 3¢ 4. G?Q" 30 4.675"
July 31 1.770" 31 C.925" 31 6.625"
Aug. 31 0.055" 31 1.5e5" 31 0.635"
Sept. 30 1.240" 30 4.730" 30 =.4y5m
et ‘ 31 2. 710" 31 1.535" 31 1.53?’

3

s tals 2.120" lZ.éZG"

20. éz or
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PUBLICATIQNS 4

L14

Hopping, Geo. . = Aapparent Negative Geoiropisi in the Douglas Fir Bark
Beetle. Can. Znt. T4(11): 205. 1941.

Leech, Hugh B. = Halph Hopping (1066b«1Y41). Froc. Ent. Soc. British
Columbia 33¢ 3~4. Feb. 7, 1942,

= The dates of publication of certain numbers of the
Froceedings of tne Entomological sScciety of British
Coluubia. Prec. int. voc. Brit. Lol. 38: 29=306.
Feb. T, 1942,

~ dandibular shape in water beetles of the pgenus i
) Tnermonectus. Canadian Ent. 74(3): 56. 1942, !

- Dimorphiss in the flying wings of u speciss of wator
veetle, Agamous vifarius (lirby; (Ccleoptera: Dytiiscidae).
Ann. Ent. toc. woaerica 35(1): 76=80. 1942,

- Feusle wutillids eating butier. Pan-Pacific Znt. 15(2):09
1942,

- HNew or insuificiently krown HNearctic species and sub-
~

species of Agsbus (Coleoptera, Dytiscidae) Cunsdisn Eat.
74(7): 125-136. 1942,

« Key o ths Hearctic genera of water vectles ol the
iribe Arvanini, with sowe generic synocmymy (Coleoptera:
Dytiscidae). Ann. Ent, Soc. America 35(3): 355-302.
1942, - |

- agabus onturionis Fall (in B.(.) Proc. #nt. Soc. Brit.
bol. 39Y:2l. Get. LU, ly42.

- Hemichkroa g¢rocea( Eourcroy). Proc. Bnt. Soc. Brit. Col.
3vs 35 Oet. 10, 1942,

- Gyreimus pecteralis lLeconte. Froc. int., Soc. Brit. Col.
39: 35 Cet. 10, 1942. ,

- Dr. ¥. Guignot's synonymy of spaubus dispositus Guignot
(Colamopteras Dytiscidae). Canudian fnt. 74(10): 194.
1942,
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INDEX

- .

Abies lasiocarpa e..... 26, 28

8D e000acosesun 11
Acarins es6evr06ceos e 11
Acronicta secevecocasn.s 8

alaskensis, Fikoneina . 9, 13
alberta Forest Service. 3, T

P

aldrichii, iedetera ... 91, 98

angulalis, Palthis .... 8
Anoplonyx laricie .e.e. 9
ﬁphida svose-00spuvone 11
Apoerit& 00 sisecseseseE 11
ATaneid@ ceces c.onsoe 12
Arctiidae .e.o c.0.. o 8
Arthropods .. o csv-00e 12
«B=-

Bals&il eesa-oae n-.4,5, 26' 27
Balsam bark beetle .... 4, 27
Banff National Park 1, 3, 4,

14, 26, 27, 40-42,56-86

Bark Beetle, bPalsam ... 4, 27
Douglas fir . 91-98
Bark beetles:

Control 0#‘01’0 1;40'42 .

Brood Development 43-55
Broblems in
National Parks  56-75
Sample Plots .... 76«79
Btudies ecvevcocos 40‘86

Bessa selectd sevo-0.004 33
Black willow beetle .... 6
EOX”slﬁQr bug sesre By 6

British Columbia Forest

Service ..... 3y T
brunneri, Coeloides .... 91
Bucculaﬁ?il sescsamsewe s 8
Budwori, SPruce e....1,5,26=31
burkei, Necdiprion s.... 23

-G

Cacoecia fumiferama .... 5, 13, 26=31
sp. ® o ¢ s e 50RO 0080 10
California tortoise-shell
butterfly ceveee. 5
californica, Nymphalis ........ 5
carbo, Galerucella .e..o..occu. 6
Cariyat& d4oeok  BeBLeEnBEBLE S Y & 8
Ceanothus BANGUINEUS .ec.eccoew 5

Cedar CRO TS BB B e G B A e @ 16
Cerambycid sevececnensncosciss 48=52
Chalcid sevevesvoncesscs-ooocss Uy 9
Chilopﬁda G0 e tOeB O e e BB 08 R 12
chloredia, Temnochila virescens 91

Cimbex SPle sessceovsssssccc: 0 9
cl&fid l..i.h.!kll.i‘...46~53’

GQ&IOides brunneri ..eveces 91’ 93”98

BPPes seces socuvecens 4?—53
Coleoptera eecevessso-o-osslly 48=50
Collenboll ce.vcoccs-veco-n-00 11
Cone moths seceecceceraoce. 0. 11

confusus, Dryocoetes ,ppceceeee 4y 27
Conoblasta fumiferanae eo...o.. 27
contorta, Pinus ... ..oceecccns 26
Control of Bark Beetles .....l, 40-42
Criocephalus productus .e...cos 87

) Oﬁw

Dendroctonus monticolae 4, 47«52, 57
pseuﬁatﬁug&ﬁ cevsees e 91“98

Dermaplera sosececocvcocoscsns 11
ermestidae ce.cove-o usosrscee 11
Dichomeris marginella «e.ccccee 5
dimmockl, Pikonema .o s.vsscee. Fy 13
ﬁiplopcda @O B DB srare desseoenwd 12

Diptera sescevesesoss-es8,9,10, 11, 19
Disﬂaﬁ&, Wilt oo 0vscoboee 19' 88’ 9G
disatria’ Halacosoma ceseevsune 5. 13

BGPYBt@ﬁ ® B8P 806 HER B LG EHOSECEOE 19

Dauglas fir 0.00015u‘.@l»0‘.&.16’ 2?
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D (cont)

Douglas fir bark beetle ... 91-98
Tussock moth seee... 88=90
Dryocoetes confusus ........ 4, 27

ﬁgo

Ellopia fiscellaria lugubrosa 13
Engelmann BPruce se.scesseces 16,29
engelmanni, Picea ........16426,28
Enoclerus Sphegeud eseescocas 91
Bphemeroptors eece-coecseces 11
erichsonij, Pristiphora 5, 9y 13
Bupitheci® cecervuscorcncssns
Buropean larch sawfly ...... 5
aFo
Feralia JOCOSA& sevecevecscee 8
Field Btationy, Trinity Valley
21, 26, §1, 99- 116
firg Bﬂuglas ‘;a.o‘c’.to.‘o. 16!27
fiscellaria lugubrosa, Ellopia 13
Forest Incect Survey 1, 7-13, 26
Forest Products Haboratory 4
Forest Product Insects ..eo.. 87
Forcst S&r?iCG’ Alta. esessae 3, 7
BeCo  veeenes 35 7
fumiferana, Cacoecia 5, 13, 26-31
famiferanae, Conoblasta ..... 27

fuscipennis, Microplectron 21-2%5
hs-
Galerucella CArbo sevcecvcosss 6

Geometridae
Glacier Netional Park eeec... 3,27
Gracilaria syringella se...e. 6
ﬁrﬂnitatﬁ, Semiothisa eeevee 13

(RN RN R EE RN ERE XN ] 8,10

-
e

~H-

hariolus, Phaeogenes eo.e..se0 27
Hemlock
ﬁemleck QEWfly Goe o0 eessveone 21”25
Hemipt@ra [(E RN EE R ER ENENERNNEXEN] 11

i..o‘nOttctvﬁvc-‘OOOOle’z?

heterophylla, TEUER seeece-ecal10,26

Heteroptera ce-secs-cocossvscse 11
Homoptera [.eesecesvecscs-oas 11
Hydriomens «e.eeovecesoncncvas 8
Hymenopters eese-eoec-s-0:099,10,11

Hyphantria textor ece.ccccevess 89510
Hypomolyx piceus
LK A BN B B B AL BN B B BN N 4’9’52

(A RN ERRNEEER 6

Hypophloeus

-I—

%
IR EE SR EENE RN EE RN KN N 1!

Ichneumon
Insect Survey, Forest 1, 7-13, 26
Insecta

LR IR R R I I I O A O A N ll

interpunctusy Ips .ec....e 48=51,57
Ipﬁ int&rpuﬂctus aoco-e.o-48’5l’ 57

latidens .se.ceces....e48=51, 57
Isaria EIE BN I IE BN BERE BE BE AN BE BC N BN BECEN A A N ] 32
Isgpﬂda LK IR BN BE N AR BN O 2N BE BN B EEEE BN BN I 2 12

ISOptGP& I RN N NENEENEREENEEESNRN] 12

-Jﬁ

J&Spﬁr National Park 0.-*-*-:.26,27

sebesensy so 8

Jjocosa, Feralia

L L R B IR 5

Juniper webworm ..




-KQ

klugii, Tritneptis 21-25, 35=38

knechteli, Pitogenes .... 50,57

Kootenay National Park 1, 3, 4,
6, 14, 206, 27,43-86

-l,-

Larch oa¢onc-.;¢co.1’-5’26, 32
L&rch 5&Wfly ocool, 3. 5'10,32“39
Larix occidentalis 1, 5, 26, 32
laricis, Anoplonyx ecececeese
LasCONOLUS seeesesconccccss 49
lasiocarpa, Abies ........26,28
latidens, Ips .eesse...48=51,57
Leaf miner, Lil&€ cceoceeses 6O
Lepidoptera ee.ccessseees 8y 12
Liberation of parasites
for larch sawf{ly33
Lilac leaf miner veeecosss
Lodgepole Pine .eeseseees 0y 26
Lodgepole pine needle miner
oo--ol’ 4, 1& had 15
gawfly .... 23
lugubrosa, Ellopia fiscellaris
seseasssss 13
Lycaenidae se... socescees 0,10
Lyctus sesee.scosocccsessa O

i

Yalacosome disstria c..... 5,13
Maps:
Distribution of larch
BQWfly R 39
Forest Insect Survey 13
marginella, Dichomeris ... 5
Medetera aldrichii ...... 91,98
iledetera Bpp. 48-53, 93-98
%elanolophi® seeesev.ccves O
Yesoleius tentredinis ...32,33
Wicroplectron fuscipennis 21-25

¥ (cont)

milieri, Recurvaria 4, 13, 1l4-15
Wonochemue notatus var.... 15=20

) oregonensis ...... 17420
monticola, Pinus .......e0. 15,16

monticolae, Dendroctonus . 4
Uountain pine beetle ..... 4
-No

Bational Parks:

Banff 1,3, 4, 14, 26, 27,
40-42, 56=06 '

Glacisr cee-vseenses 3327

JUEPBT ececesceonrs.s 26,27

Kootenay 1, 3, 4, 6, 14,20,

27, 43 =86
Revelstoke ..eevceos 3
Yoho .oesce: sone o 3y 27

Needle Miner, Lodgepole pine 1,4,

l4= 15

Hemetine escea ocovscenrsse 9
Neodipricn burkéi sececoce 23
tBUZEE svevvees 21=25

BPPe evecovenn 9

Neuroptera sesoenseesnoees 12

notatus var., Monechamus . 15=20
Notolophus pseudotsugata . 38
Nymphalis californica «... 5

_C}'
occidentalis, Larix .....l,5, 26,

32
01igocha9ta ®es000600ces 00 12

oregonensis, onochamus .. 17,20
Orthopters coe.ves.ove sne 12

-Fo

Palthis angulalis .eeceseseee 8
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P (cont)

Parasite liberstion ...... 33
Paramsites 1
of D, fir bark beetle .91-98
of Hemlock sawfly .... 21-25
of Lareh sawfly ...10,33,

35938

of Mountain pine
beetle .evvee. 52
of Suf1i68 soevsvesons 9

of Spruce budworm .... 27
pbpii, Pontania cosecesoe 5
Peronea variang sseecssece 13
, Bp' LR B SR SR IR AR I N N 1 10
FPhasogenes hariolus ..... 27

Phnl&ﬂnid&ﬂ de RO OO P 8, 10

Ph&l&ﬁgida ‘esemsacesseq 12
Phenological Cbservations 99-105
Photographs:

Bark beetle studies §l=86
thtodistus sesBsvessen 27
Picea engelmanni 16, 26, 28

8Dl dos e cesenaD 11,26
piceus, HypomolyX e..e. 6

Pikoneine alaskensis ... 9, 13
dimmocki eecos 9’ 13

8Ppe. sessso s e 9

Pine, Lodgepole .e..... 0, 26
White .... .. 15, 16, 20

BDLs smeserescecse 11

Fine weevil sscs0nrs0eve 6
Pinus contort8 seeecoes 26
- monticolla .ee.ses. 15,16
Pi’ﬁﬁd@s s9ceco0sss st 11

Pitogenes knechteli .... 50, 57
Ep. sevoe  sreee 49'51

Plecoptera .oecececescss 12
Plic&t&, Thuéﬂ seveesoe 16
Pontania pepii .. ....0e 5
FQpl&r 3&Wf1y ercsv s B e 5

Populus trichocarpa ... 5

P (cont) 21

Predatorss
of.D. fir bark beetle 91-98
of Mountuin pine 52

Pristiphora erichsonii .....5, 9,13
productus, Criocephalus .... 8

Pseudoscoppionides eee.oceo 12
Bﬁ@udehylaﬁinus cosevavevea 92
Pseudotsuga taxifolia .....16,26,28
pseudotsugae, Dendroctonus .. 91
pseudtosugata, Notolophus .. 88
PsoCOPLera csc-vesvoscsnsnans 12

publiaﬁtiﬂnﬂ 6080 BB BB 117

#5e

Rainfall recordg H
Kootenay Hational Purk 54-55
Trinity Valley Field

Station 112-115%
Recurvaria willeri ..... o ndyld,
14-15
Revelstoke Nati~nal Fark ... 3
-’s‘
Sawple plote
Bark beetles .......... 76,79

Larch sawfly .ecesecess 34=35
sanguineus, Ceanothus c.ocovs. 5
Sawfly, Hemlock ee..cececscoe 21=25

Larch s.ece.1y 3, 5, 10,32-39

Lodgepole pine .eoeee.o. 23

Pﬂplar evcsonessosson e 5

SPLe ssceses-s o-0-000 (35 I
selectily; BeBSE .ovecsciscscnce 33
Semiothisa granitule esseecece.ce 13
 BPPe  sevesscscnsseses 0510
sphegaus; Enoclerus ..sesee’””® 91

SphingidBe ocecececscocococsros 8
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5 (cont)

esoae 1,5, 26’31
sssevow 1&,29
cég5y 11,26

Spruce budworm
Spruce, FEngelmann
Bppt s e

27
stﬁphylinid‘@ ssecseesos 48’5&
Stilpnotia cecee s-vossoe 10
Survey, Forest Insect 1, 7-13,26
Symphyta eocecescsccosncs 11
syringella, Gracilaria .. 6
»3yrphid38 seevse00BBseB O 11

I

taxifolia, Pseudbtsugae 16, 26,28
Temnochils virescens
chloredia
Temperature Records:

Kootenay National

» P&rkﬁ eces e 54-55

Trinity Valley Field

Station.... 108-11

913 93-98

Tent caterpillar ........ 5
tenthredinis, Mesoleius ... 33
textor, Hyphantria .c..vee 8
Thuja plicata eeeceu.o oo 16
THYBANUTE  esceccoscconsss 12
tortoise-shell butterfly,

Califormia ecees 5
;TQrtrieidﬂQ s0cssecensnes 8’ 10
trichocarpa, Populus «.... 5
Trichaptsr& esaveecvessen 12

Trinity Valley Field Station
2}, 26, 91, 99-105

Tritneptis klugii 10, 21=-25, 32,
35-38

trivitatus, Leptocoris .....

Tsuga heterophylla .e.ss....16,26

tsugae, Neodiprion ..ec.... 21=25

tussock moth, Douglas fir . 88-90

2O
O

Ve

variana, Peronea ..eseecvs 13
virescens chlorodia,
Temnochila ceceee 91

il

Weather Records:
Kootenay National Park 54~55
Trinity Valley Field
Station  106=-16
Webworm; Juniper ........ 5

WQQVil, Pine .eecve.00ee 6
%hita piﬂ@ sveesesanBee 15, 16’ 20

willow beatl&, 5lﬁck es e 6
wilt disease ....... c.eel9, 88, 90

Y-

Yoho National Park ....... 34 27







Pacific 1942 Insect and Disease Species Index

Species PDF Page
Acarina 17
Acronicta sp. 13
Anoplonyx laricis 14

aphids 16
Apocrita 16
Araneida 17
Arctiidae 13

bark beetles 45, 48, 61
Bessa selecta 38, 39
Bucculatrix 13
Cacoecia 15
Cacoecia fumiferana, spruce budworm 10, 31
Caripeta sp. 13
Cerambycid 53, 54, 57
Chilopoda 17
Cimbex sp. 14

Clerid 53, 54, 56, 99-102
Cleridae 58, 99-102
Coeloides 53-58, 97-104
Coeloides brunneri 97
Coleoptera 16, 53-55
Collembola 16
Conoblasta fumiferanae 32
Criocephalus productus 93
Criselda 13
Dendroctonus monticolae, mountain pine beetle 9,62
Dendroctonus pseudotsugae, Douglas fir beetle 97
Dendroctonus sp. 53-56, 62, 98-103
Dermaptera 16
Dermestidae 16
Dichomeris marginella 10
Diplopoda 17
Diptera 15, 16
Doryctes 24
Douglas fir bark beetle 97
Douglas fir tussock moth 94
Dryocoetes confusus 9,32
Enoclerus sphegeus 97

Index created by PFC Jan./2007



Ephemeroptera
Eupithecia sp.

Feralia jocosa
Galerucella carbo
Geometrid

Geometridae

Gracilaria syringella
Hemiptera

Homoptera

Hydriomena sp.
Hymenoptera
Hymenoptera, sawflies
Hymenopterous
Hyphantria

Hypomolyx piceus
Hypophloeus sp.
Ichneumonid

Ips interpunctus, engraver beetle
Ips latidens

Ips sp.

Isopoda

Isoptera

Larch sawfly

Lasconotus sp.
Lepidoptera

Leptocoris trivitatus
Lycaenidae

Lyctus spp., powder post beetles
Malacosoma disstria
Medetera

Medetera aldrichil
Melanolophia sp.
Mesoleius tenthredinis
Microplectron fuscipennis
Monochamus notatus
Monochamus oregonensis
Nematine

Neodiprion burkei
Neodiprion sp.
Neodiprion tsugae, hemlock sawfly
Neuroptera

Notolophus pseudotsugata, Douglas fir tussock moth

16

13

13

11

15

13

11

16

16

13

15, 16
14

57

15

11

54, 57
24
53-55, 62
53, 54, 62
56, 62
17

17

15, 37
54
13,17
11
13,15
93

10

53, 57, 58, 99-103
97,104
13

38, 39
26-30
20, 22, 24, 25
22,25
14

28

14

26

17

94

Index created by PFC Jan./2007



Nymphalis californica 10

Oligochaeta 17
Orthoptera 17
Palthis angulalis 13
Peronea, budworm 15
Phaeogenes hariolos 32
Phalaenid 15
Phalaenidae 13
Phalangida 17
Phytodietus sp. 32
Pikonema alaskensis 14
Pikonema dimmocki 14
Pikonema sp. 14
Pissodes sp. 16
Pityogenes knechteli 54, 55, 62
Pityogenes sp. 54, 56, 62
Plecoptera 17
Pontania pepii 10
Pristiphora erichsonii 10, 14, 40
Pseudohylesinus sp. 98
Pseudoscorpionida 17
Psocoptera 17
Recuvaria milleri 9,19
Semiothisa sp. 13,15
Semothisa 15

snail 17
Sphingidae 13
Staphylinidae 53-55
Stilpnotia 15
Symphyta 16
Syrphidae 16
Temnochila viriscens var. chlorodia 97-102
Thysanura 17
Tortricid 15
Tortricidae 13
Trichoptera 17
Tritneptis 15, 28, 41
Tritneptis klugii 26-28, 40, 42
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