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ABSTRACT A two-component pheromone blend containing a 1:1 (vol:vol) ratio of isomeric
5,11-dimethylheptadecane and isomeric 2,5-dimethylheptadecane was tested in high-capacity
Unitraps to monitor populations of the western hemlock looper, Lambdina fiscellaria lugubrosa
(Hulst), throughout the coastal western hemlock and interior cedar hemlock biogeoclimatic
zones of British Columbia. Rubber septa were loaded with each component at doses of 10,
100, 1,000, and 10,000 ug (1992) and 1 and 10 pug (1993). Males demonstrated a dose-
dependent response, except that captures in traps with the 2 highest doses (1,000 and 10,000
pg) did not differ. Unitraps with 10-ug lures captured significantly more males than similarly
baited sticky traps at the beginning of the flight and with 1- and 10-ug-baited lures at midflight.
: Both 1- and 10-pg lures maintained their attractiveness over the 3-mo flight season, which
LB extends from mid-August through October, but catches in traps with 1-ug lures were low. In
all cases, >80% of the males were captured by the beginning of October. Seasonal trends in
trap catches were not closely related to temperature. This research suggests that traps baited
with 10-ug lures could be used to monitor populations and detect incipient outbreaks of the
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western hemlock looper.
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THE WESTERN HEMLOCK looper, Lambdina fiscel-
Wrla lugubrosa (Hulst), is an important defoliator
M conifers in British Columbia. Populations in-
suddenly, and outbreaks may persist for sev-
ears (Harris et al. 1982), during which severe
ation and extensive tree mortality can occur
fickson 1984).
Western hemlock looper eggs are laid in Sep-
:':l er and October (Erickson 1984), on sub-
s such as moss and lichen and in bark crev-
on the trunk and branches of trees (Shore
- Hatching occurs in the spring, and there are
(Erickson 1984). Pupation occurs in crev-
the bark, in moss or lichen, and generally
\%€¢tween 10-14 d (Furniss and Carolin 1977,
50, 1984) Adults fly and mate from late Au-
id-October (Erickson 1984). There is 1
N annually (Furniss and Carolin 1977).
°8€ caused by the western hemlock looper,
4 estimated population numbers, are mon-
““1_1)’ in British Columbia by the Forest
'isease Survey (FIDS) of the Canadian
e:\nce at a network of sampling sites
tthe province (Harris et al. 1982). De-
,hSUrvey methods, including samples of
O 1952, Thomson 1958, Carolin et

Orest Service, Pacific Forest
try} 5 > ry Centre, 506 West
=% Victoria, BC V87 1M5 Canada.

al. 1964), larvae (Harris et al. 1982), and pupae
(Shore 1989), often fail to predict forthcoming out-
breaks.

The use of pheromones in monitoring and con-
trolling insect populations has become an impor-
tant tool for pest managers. The presence of a sex
pheromone emitted by adult female western hem-
lock loopers was demonstrated by Ostaff et al.
(1974a, b) who observed calling behavior of the
female moths and captured males in traps baited
with virgin females. Gries et al. (1993) identified
the pheromone as a blend of 3 methylated hydro-
carbons: 5,11-dimethylheptadecane, 2,5-dimethyl-
heptadecane, and 7-methylheptadecane. Strong at-
traction of males to pheromone-baited traps in the
field (Gries et al. 1993) suggested that a phero-
mone-based monitoring system could be devel-
oped to detect the presence and forecast outbreaks
of the western hemlock looper. The western hem-
lock looper pheromone differs from the 2-com-
ponent blend (5,11-dimethylheptadecane and 2,5-
dimethylheptadecane) of L. fiscellaria fiscellaria
(Guenée) (Gries et al. 1991). Because the binary
blend is strongly attractive to male western hem-
lock loopers, this blend was chosen to develop as
a monitoring tool so that production of commercial
lures for eastern and western North America could
be synchronized.
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Factors that influence the ability of pheromone-
baited traps to monitor populations of a given spe-
cies include the following: (1) dose, ratio, and re-
lease rate of the pheromone blend from the lure
(Sanders 1981, 1992, McLaughlin and Heath 1989,
Jansson et al. 1990, 1992); (2) effectiveness of the
blend at a variety of population densities (Sanders
1992); (3) species specificity of the pheromone
blend (Pivnick et al. 1988, McLaughlin and Heath
1989), (4) lure type (Sanders and Meighen 1987),
(5) longevity of the lure over the trapping period
(Ramaswamy and Cardé 1982, Jansson et al. 1990,
Sanders 1992); (6) trap type (Lewis and Mac.
Caulay 1976, Houseweart et al. 1981, Ramaswamy
and Cardé 1982, Angerilli and McLean 1984,
Sanders 1986, Jansson et al. 1992, Polavarapu and
Seabrook 1992, Sanders 1992); (7) trap position
(Lewis and MacCaulay 1976, Howell et al. 1990,
Sanders 1992); (8) trap density (Houseweart et al.
1981); (9) repellency of killing agents or dead in-
sects within the trap (Sanders 1986); (10) effect of
weather on trap catch (Sanders 1981, Knight and
Croft 1987, Pitcairn et al. 1990); and (11) ease of
management and cost of monitoring (Sanders
1992).

In this study we examined pheromone dose, trap
type, and lure longevity in the development of a
monitoring system for the western hemlock looper.

Materials and Methods

General Procedures. In July 1992 we estab-
lished 27 study sites (Evenden 1994, Evenden et
al. 1995), in the coastal western hemlock and in-
terior cedar hemlock biogeoclimatic zones (Mei-
dinger and Pojar 1991), throughout southern Brit-
ish Columbia. Selected sites had low, medium, or
high infestation levels, based on 1991 FIDS data
and consultation with F IDS Rangers. In June
1993, 8 additional sites were established, and 1 site
was abandoned because of excessive vandalism in
1992. Sites were grouped geographically into 4
study areas: Revelstoke (Columbia River drainage)
(9 sites, 1992, 1993); Clearwater (Thompson River
drainage) (7 sites, 1992; 1993), Horsefly (south side
of Horsefly Lake) (3 sites, 1992; 6 sites, 1993); and
Vancouver (Fraser Valley/Lower Mainland) (8
sites, 1992; 7 sites, 1993). In 1993, Prince Ceorge
(Robson Valley near McBride to Prince George) (5
sites) was added as a study area.

We obtained mean daily temperatures at 1300
hours from British Columbia Forest Service
weather stations in close proximity to study sites.

Components of the pheromone blend, compris-
ing a 1:1 {volvol) ratio of isomeric 5,11-dimethyl-
heptadecane and 2,5-dimethylheptadecane, were
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synthesized by J. Li (Department of Che‘
Simon Fraser University). Hexane dilutions ;
compounds were loaded into rubber septa
Lot 72H3489, Sigma, St, Louis, MO) gt
10, 100, 1,000, and 10,000
in 1992, and 1 and 10 A“g in 1993, Septa
mounted on plastic lure holders that Were 1
in the lid of high-volume, nonstic
(Pherotech, Delta, BC). Lures of each
kept separated in glass jars or doub]
loc freezer bags (Dow Chemical, Paris, ON)
were held at 0°C until they were transported
refrigerated containers to study sites,
Before use, traps were washed i soa :
soaked in hexane, rinsed, and allowed todryj
sun. Traps were baited on site (29 July-9°Ay
1992; 7-11 August 1993), with lures remaining
the same traps for the duration of the flight sea
Seasonal Flight Trend and Dose-Respo
Experiment. At each site, we suspended [ trap
with each of the 10-, 100-, 1,000-, ‘and 10,000
(1992) or 1- and 10-pg (1993) lures plus 1 unbajta
trap from trees in random order, 1-2 m above'_ :
ground at =100 m apart. One cube, =1 cm, of
solid-formulated dichlorovos (Green Cross, Missis-
sauga, ON) was placed in each trap to kill captured
males. This was later replaced by 2 cubes at each

dose
e~bagged

subsequent moth collection. In both 1999 and

1993, male moths were collected 5 times at 2-3
wk intervals from mid-August to the end of Oc.

tober. Moths were stored in plastic bags at 0°C

until they were counted.

Lure-Longevity Experiment. We conducted a.

1993. At each site, we baited 9 of 5 Unitraps
spaced =100 m apart, with either 1-ug or 10-ug
lures,

each replaced with

throughout the flight season. Moths were collect-

ed, stored, and counted as above,
Trap-Efficacy Experiment. We conducted.ll
capture-efficacy test of Unitraps and sticky trapsin
a 1993 experiment at all study sites (7-25 Augustl-
Sticky traps consisted of 2-liter milk cartons shaped
into open-ended, 3-sided, triangular traps that
were wire-suspended with their long axis paraIlEI
to the ground. The inner trap area, coated “flﬂ]
sticky Bird Tanglefoot (Tanglefoot, Grand Rapids,
MI), comprised 825 cm?. At each study site in Van-
couver (7), Clearwater (7), Horsefly (6), Pnnd::
George (5) and Revelstoke (9), we baited each 0
3 sticky and 3 Unitraps with a 1- or 10-pg lure oF
left the traps unbaited. We terminated the exper

Fig. 1. Mean numbers of male western

S

hemlock loopers captured per day in 10-ug baited traps and mean daily
al

regional temperatures for each trapping interval throughout the 1992 and 1993 flight seasons. Traps set up 29 July

to 2 August 1992 and 7-11 August 1993.

while a 5th trap remained unbaited, At 93 -
wk intervals, one l-ug and one 10-ug lure were §
a freshly loaded lure, whereas 1
the other traps remained with the same lures
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iment after the 1st collection (21-25 August 1993)
and transported sticky traps to the laboratory for
counting of captured moths. In a 2nd midflight-
season experiment (17 September—1 October,
1993) at 7 sites in the Revelstoke area, we baited
each of 3 sticky traps and 3 Unitraps with either
1-pg or 10-ug lures or left the traps unbaited.

Statistical Analyses. In all statistical analyses, a
= 0.05. Moth catches in the dose experiments
were transformed by loge(x + 1) to ensure equal
variances (Zar 1984) and were then subjected to
analysis of variance (ANOVA), followed by Bonfer-
roni ¢-tests (Dunn 1961) to compare means (SAS
Institute 1988). The double split-plot, randomized,
complete block design (Winer et al. 1991) resulted
in a significant 3-way interaction among geographic
area, time of collection, and dose of pheromone (F
= 3.11,df= 48,347, P < 0.0001). Therefore, anal-
yses for moth catches were divided into each of
the 4 (1992) or 5 (1993) study areas for each of
the 5 trapping intervals.

To determine differences in the numbers of
males captured over time in Unitraps baited with
the newly loaded or aged 1- or 10-ug lures, moth
captures were compared by a Wilcoxon signed
rank test (Wilcoxon 1945, SAS Institute 1988) be-
cause of nonnormal distribution of moth catches
(Zar 1984).

Moth captures in sticky traps and Unitraps were
compared by a Wilcoxon signed rank test (Wilcox-
on 1945, SAS Institute 1988) because of nonnor-
mal distributions of moth catches (Zar 1984). In
the 2nd part of the trap comparison experiment,
which we conducted from 17 September to 1 Oc-
tober, we compared catches in sticky traps with
those in freshly baited Unitraps in the lure potency
experiment to ensure that the potency of the baits
was equal.

Results

Seasonal Flight Trends. Unitraps baited with
various doses of the 2 component blend were at-
tractive to male western hemlock loopers through-
out the flight period. Onset, peak, and termination
of moth capture in 10-pg baited traps (Fig. 1) var-
ied among regions and between years. The flight
pattern did not track the temperature, but peak
flight in all instances was preceded by tempera-
tures in the 20-25°C range. In all regions and in
both years, the temperature line crossed the flight
activity curve, indicating a noncorresponding de-
crease of flight activity and temperature (Fig. 1).
The cumulative percentage of total male moth
catch throughout the flight season in each area fur-
ther emphasizes the variation in emergence times
and peak flight among areas and between years

ENVIRONMENTAL ENTOMOLOGY

Vol. 24' %

(Fig. 2). Cumulative trap capture in the yau
areas indicates that if traps are Maintaineq
field until the beginning of October, ~ggg,
flight will be sampled (Fig, 2).

Dosage. Male western hemlock loo
sponded in a dose-dependent manner to
mone-baited traps in both 1992 and 1993 (p
1 and 2). In 1992, pheromone-baited traps a
ed substantiallly more male moths thap g
baited traps in all regions and all collection nust
ods, with the exception of the Horsefly areq
lection 1. Data are not reported for the Hq
area at collection 4 because there were man

same (Table 1). In 1993, the 10-ug baited

attracted significantly more moths than the
baited control traps, with the exception of the
collection period in the Horsefly and Vanco
areas. The 1-ug-baited traps caught substanti
more moths than control traps in a%l but the Pri
George or Horsefly areas, where at all 5 and 3
of 5 collection periods, respectively, unbaited and
1-pg baited traps caught statistically the same
number of males (Table 2). The consistency with
which the 10-ug dose attracted significantly more
moths than the 1-ug dose varied with region(Table"
2). In Revelstoke and Prince George, the 10-pg
baited traps caught consistently more moths than’
the 1-ug II;a.ited traps. In Horsefly and Vancouver,
the 10-ug baited traps caught significantly more
moths at all collections with the exception of th
first collection. By contrast, the 10-ug baited traps
in Clearwater caught significantly more moths than
the 1-ug baited traps only at the 4th collection pe-
riod (Table 2).

Lure Longevity. We observed no difference be:
tween freshly baited lures and original lures at =

both the 1- and 10-ug doses throughout the entire

3-mo flight season, with the exception of the 10
ug dose at the 4th collection period (Table 3). In = |
the latter case the original lures caught significantly §

more moths than the new lures.

Trap Type. At the beginning of the flight ped-

od, when few moths were flying, a significant dil*
ference in trap capture between sticky traps and
Unitraps was observed in the 10-ug baited traps
(Table 4). At the 4th collection period, a sigm'ﬁcam
influence of trap type on captures of males W8S

observed both at the 1- and 10-ug doses. Saturd®

tion of the 825-cm? sticky surface occurred when
as few as 100 moths were captured.
Discussion

Although mean ambient temperature and flight
patterns of western hemlock loopers did not cor"

Fig. 2. Cumulative captures of male western hemlock loopers in 10-pg baited trap.

)

1992 and 1993. Traps set up 29 July to 2 August 1992 and 7-11 August 1993.
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. Table 2. Mean numbers = SEM of male western hemlock loopers captured in pheromone-baited traps, by dose
Pl
i) and collection date (mo/d), 1993
]
:10:: slé_‘ d b Collections?
@ and no. ose,
—% Eﬁ Arrz;licates ng 1 2 3 4 5
£ 3 8/21-8/26 9/05-9/13 9/17-9/25 10/01-10/10 10/22-10/31
o0
i 2 Revelstoke 0 57+ 46¢ 9.1+ 35¢ 154. + 55¢ 94+ 3.7c 87+ 39c
= "E n=9 1 22.9 + 13.2b 83.8+ 19.4b 114.1 + 33.3b 55.0+ 16.3b 409 + 145b
Q_ @ 10 112.1 + 46.5a 5774 * 195.2a 1,031.8 *+ 363.1a 933.7 * 359.7a 476.0 *+ 181.5a
=8 Clearwater 0 03= 0.3b 01+ 0.1b 13+ 13b 01 0lc ob
+ 3 =7 1 0.7+ Oda,b  124% 45a 470 % 216a 262+ 12.9b 107+ 56a
55 10 30= 13 599+ 27.7a 1814% 834a  1004=* 497a  294= 8Ta
°7 N e iy 0 0a 07+ 05b 25+ ldc 0% 07 08+ 08¢
2| B8 .8 3 = 1 0a 25+ 13b 145= 4.9b 47+ 29 35+ 16b
g: st é 8 % o 8 10 02+ 02a 26.2 + 13.8a 974 * 229a 70.0 = 14.7a 342+ 12.0a
31 B¢ 831 §  eeoiver 0 0 0b . 0c ) 0c ) 0b )
= + + + +
2Res] [ =17 1 0 53+ 3.8 143+ 6.3 143 = 4.0 40+ 29
ol 8 BoAam8 o i 10 0 121% 49a 833+ 24.0a 844+ 295 491 36.0a
%) s 5 g8y % Prince George 0 136+ 55b 1122+ 50.7b 107.4 = 62.7b 153+ 95b 98+ 6.7b
S5 g 1 n=>5 1 20.0 * 14.3b 1430 79 624 + 11.9b 138+ 2.0b 82+ 21b
o2 * "1 10 151.4 + 30.7a 1,403.4 + 550.3a 1,303.0 = 786.0a 2314 + 86.6a 153.6 = 79.5a
60 W <
AT -
£ 5 © & B 5 Within a region and collection period, means followed by the same letter are not significantly different, Bonferroni ¢ test, P < 0.05,
=N XE g Within a regi p Y gn y
3 v B By & on data transformed by log.(x + 1). The F values, degrees of freedom, and P values for the Revelstoke, Clearwater, Horsefly, Vancouver,
¢ g WL ! Prince George study areas, respectively, by collection date are the following.
iel ag 0= and ge study pectively, by g
gl w= M ggn " Collection 1: F = 14.31; df = 4, 26; P = 0.0001; F = 6.50; df = 2, 12; P = 0.0122; F = 1.00; df = 2, 10; P = 0.4019; F = 7.74; df
T2 w2 . =3 8 P = 00135
anl o= X 23358 Collection 2: F = 38.28; df = 4, 28; P = 0.000L; F = 19.93; df = 2, 12; P = 0.0002; F = 35.61; df = 2, 10; P = 0.0001; F = 13.26;
E& &S 1o df = 2, 11; P = 0.0012; F = 20.02; df = 2, 8; P = 0.0008.
) d ¢ 3 '> 'y
Sg| E§ STme Gollection 3: F = 55.18; df = 4, 27, P = 0.0001; F = 15.17; df = 2, 11; P = 0.0007; F = 26.15; df = 2, 9; P = 0.000; F = 49.93;
Nl gg N SR Cdf =2 12; P = 0.0001; F = 13.42; df = 2, 8; P = 0.0028.
28 a PR ] A
g% u R <:°°. Collection 4: F = 56.90; df = 4, 27; P = 0.0001; F = 29.49; df = 2, 12; P = 0.0001; F = 40.15; df = 2, 10; P = 0.0001; F = 61.69;
JEE ) < L - df=2,12 P = 0.0001; F = 12.54; df = 2, 7; P = 0.0049.
§8 <y syl | Gollection 5: F = 14.92; df = 4, 28; P = 0.0001; F = 18.23; df = 2, 12; P = 0.0002; F = 53.99; df = 2, 10; P = 0.0001; F = 14.11;
SE Mepn® " df=9,12; P = 0.0007; F = 1053; df = 2, 12; P = 0.0057.
3 '% B SR ) " ¢Collections made at areas on different days, bounded by time specified.
20 G0 =0 i
-] ==} © . ;
ool 8L ooty s
400 g © T it
P @& o, o = ¥
=i e ‘ .
HOH R ED & 22§§ g respond (Fig. 1), peak flight was preceded by rel- not make them orient to the elevated pheromone
292 28 83%23 dlively high temperatures. In previous studies sources (Elkinton et al. 1987).
g¥d| 8° gg8sS3 R g p p
e Solly iHopping 1934), peak emergence of western hem- Previously used (100 pg) cleaned and uncleaned
sg 0 ;l‘ﬁ‘:,;\l 5 ¢ looper adults coincided with low relative hu-  unbaited Unitraps were equally unattractive to
go ARIBEEL lidity and high temperature. Thomson (1952) cor- male western hemlock loopers (Gries et al. 1993).
5% fds<e% i O ; °P .
- RSN | fted the occurrence of outbreaks of the western ~ Capture of moths in unbaited control traps in 1993
£, Tlawl i ock looper with low levels of precipitation be- may possibly be attributed to 1,000- and 10,000-
Bd 1188y P precip y possibly : i
Teasl 28 B0 eGP E : he onset of the outbreak. pg lures in 1992 that had, despite assiduous clean-
s o 'i g 833‘@ 02 B Tease in capture of males with increasing sex  ing, contaminated traps. Trap contamination from
5 g a5 ?% E mone dose is consistent with previous find- one season to the next was most readily observed
A BT RS rl&n w & Cries et al. 1993) and has been observed for  at high population levels of the spruce budworm,
oA % 2 R ad 2 £pidoptera (e.g., Baker et al. 1981, Turgeon Choristoneura fumiferana (Clemens) (Sanders
“E 2 g § g% oy 1983, Sweeney and McLean 1990, Anshel- 1992). At high population levels, a certain number
8% 22° 2 = 'E tal. 1993). Similar captures of male western  of males simply blunder into unbaited traps (Roe-
BES nsamd % l0opers at the 2 highest doses of 1,000 lofs and Cardé 1977, Sanders 1978). This could be
BE A osg 000 g suggest that trap saturation may a contributing factor in the high catches in control
B e . & g™ oM % d o P y g ) . g
°28 85 %" BB 444 r'e"e at these high doses. Dose-depen- traps observed in the Prince George area (Table
=3 g ¥y 0 €rease and decrease (at high doses) in tra 2), where populations were at outbreak levels in
~ S22 W lawy 8 £ g p pop A ;
’é’g S uy 'oh'?_g‘i g " male asmyworms, Pseudaletia unipuncta  1993. In contrast, lack of statistical difference be-
—"é po 3 ml\gs@ g _d(Tul'geon et al. 1983), and eastern tween control and 1-ug-baited traps in the Horse-
< 8% % 3’;%55 ,§ _ e buclworms, Acleris variana (Fern.) fly area (Table 2) at all collections except during
53 MR Al 1994), further suggest that peak at- peak flight suggests very low population levels in
N g;; £ e ‘f{“f’{; g 'is at optimal (intermediate) phero- this study area in 1993.
2w ;‘2% g r; 4 ‘:‘; g 3 : WCreasing release rates of synthetic Dose-dependent release rates from septa (Da-
g “= :—% § pe % 22 g °:]e In a forest environment provoked terman 1982) are based on lst-order kinetics, with
E —_ Q) b . .
g 2 °% ;“:g%%% = & oths, Lymantria dispar (L.), to re-
®§58300

hncreasingly greater distances but did

i
1B
v

release rates of a compound dependent on the
amount of material remaining in the device
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Table 3. Difference in numbers (mean *
original 1- and 10-pg baited Unitraps

= SEM) of male western hemlock loopers captured iy newly }, B
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qation W

The capture of nontarg

S.

= - duces the ¢
_ bris often re
Dates Dose, ng Lure type No. males P, T between jyu it ¢ (Ramaswamy and Card
captured bper oy traps ;tor low moth popula
93-08-07-93-08-25 1 New 271+ 168 — glor o mons. - owever, if
0.7500, op - ropriate. Ho s
New 223+ 16.0 . 20 are appropria desired
10 New 519+ 219 1 s of populations are

New 1183+ 60.7 02188, ~g¢. lerate-to-high levels (Housev;e
93-08-25-93-09-07 1 New 77+ 232 3 i apu and Seabrook 1:1)9 2]

Original 803+ 959 985 < are required. In general, s
10 New 372.3 + 2975 s gﬁ cult and time const

Original 534.4 * 226.3 0.4683, ) more &
Unitraps.
93-09-07-93-09-17 1 New 98.7+ 383 ) Jusions can be draw
> i 0.3750, eral conc .
Original 1133+ 405 A = will dire Ctly facilitate th
10 New 650.0 = 260.1 . g h that w for the w
Original 1,021.3 + 439.4 STSLESAD onitoring Progr:lm 1905) am
93-09-17-93-10-01 1 New 1027 351 ol i er (Evenden et hanges in po
Original 631+ 199 6875, 30NN ers to detect changes in po
10 New 346.9 * 121.3 o by re defoliation is evident.

Original L1169 * 4434 T _ 1) Within a wide range of dose

93-10-01-93-10-22 1 New 9.1+ 29.6 it emlock loopers demonstrate a
Original 490+ 174 01875, G " fesponse to pheromone-baited tra
10 New 2317+ 758 L o ining 1 or 10 ug

o Original 5619 * 224.4 0.1094, S1008 '2) Lures containing e

! ey

@ Wilcoxon signed rank test.

s

i

@ tive chemicals, including molecular weight and
8 chemical functionality, further modify release rates looper, both 1- and 10-ug lures would remain g
ik (Daterman 1982). Methylated hydrocarbons, such tractive for an entire flight season. Because 10-

hemlock looper, are chemically inert (Fessenden

v

has been shown to influence the attractiveness of

Table 4. Difference in numbers
traps and Unitraps

1 (Weatherston 1989). Characteristics of the bioac- evich et al. 1993). The data in Table 3 suggest -
: in a monitoring system for the western hemlo

as the pheromone components of the western lures give a better predictive index of immaty |
stages in the subsequent generation (Evenden

£ and Fessenden 1986), contributing to the persis- 1994, Evenden et al. 1995) this lure is recom

& tence of both the 1- and 10-ug lures throughout mended for use in a monitoring system. ,
E: the 3-mo trapping period (Table 3). Hypothesizing Superiority of Unitraps over sticky traps (Table
= temperature-dependent release rates, the cool 4) was mainly caused by saturation of the 825

o 1993 summer (Fig. 1) may have prolonged the at- sticky surface, which occurred when as few as 100
‘:" traction of the lures (Daterman 1982). Lure age moths were captured. The efficiency of sticky traps ||

generally decreases as the sticky surface becomes
pheromone-baited traps in several systems (e.g., occupied with moths (Houseweart et al. 1981 R

Hoyt et al. 1983, Sanders and Meighen 1987, maswamy and Cardé 1982, Sanders 1986, Polavar-
Sweeney et al. 1990, Jansson et al. 1992, Anshel- apu and Seabrook 1992). In Prince George, trep

k|
(mean + SEM) of male western hemlock loopers captured in similarly baited sticky © !

' §11-dimethylheptadecane and 2.5
 decane will remain attractive over
he 10-ug baited trap is recomme
monitoring system because it.bei
 of the subsequent generation
venden et al. 1995).
3) Nonsaturating Unitraps are b
sticky traps for monitoring westerr
~ populations. Other nonsaturating t
re)'evaluated for their use in a m
for the western hemlock looper.
~ ) Seasonal trends in trap captt
ture do not track each other, b
preceded by high temperatures
thermal sums might be a good inc
- set of western hemlock looper flig
A pheromone-based sampling
western hemlock looper could b
placing Unitraps baited with 10-,
(vol:vol) ratio of 5,11-dimethylt
25-dimethylheptadecane at sites.
starts in early August or late Ju
Weather conditions. Using such a

ing would be easier and would pr

~ than th t system of conc
tap & e current sys
Dates Dose, ug No. sites Trap type No. males captured BT bf;‘;:f i ; pﬁng in October. Y
Collection 1
93-08-07-93-08-25 0 18 Sticky 06 * 60.3 3
Unitrap 61 28 0.0469, 12, Acknowledgmen
1 16 Sticky 82+ 30
. 0.1580, 15.5
Ur.utrap 177+ 86 1 We thank the Rangers of the Fores
1o 20 hicky s a2 0.0154, 59.0 Survey of the Canadian Forest Servi
nitrap 3+ 25 . Steestablishment, R. Gries and L. J.
Collection 4 ser University Chemical Ecology R
93-09-17-93-10-01 0 6 Sticky 28+ 13 01875 6.0 technical assistance, and F. Belleva
Unitrap 120+ 45 Bt niversity) for statistical advice. Fir
1 7 Sti(;ky 120+ 34 0.0156, 14.0 P}'OVl'ded by the Canadian Forest Se
" ; ;{“]t:;lp 1&;?2 \gg Simon Frager University and the N:
ic 1% 12 i ; il of Cst
Unitrap 346.9 * 121.3 0.0156, 14.0 "gineering Research Council o

2 Wilcoxon signed rank test.
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