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Biology of the Spotted Pine Sawyer,

Monochamus maculosus (Haldeman) (Coleoptera : Cerambycidae)

D, A. Rossl/

ABSTRACT

Spotted pine sawyer adults emerged nebr Vernon, B. C. from 30 May
to mid-August. At 1300' altitude, 65% emerged at the end of one year; the
remainder emerged the second summer. At 3000° altitude, 41% emerged at
the end of one year; 58% emerged the second summers less than 1% emerged
the third summer. Adults in captivity fed, mated, and oviposited readily;
maximum longevity was 140 days for females, 135 days for males,

Flight speeds into the wind ranged from 2.7 to 4.8 m.p.h. and from
503 to 7.8 m.p.h., down or across wind. Long distance flights were down-
wind. Flight capacity determined on flight mills was extensive,

The preoviposition period ranged from 19 to 38 days after emergence.
Females chewed deep niches in the bark on the shaded side of the log where
they deposited usually two or three eggs which hatched in 5 to 11 days.

The larvae mined under the bark for as little as 30 days and then formed U-
shaped galleries averaging 5 cm. deep in the wood. Pupal cells were

formed 2 to 13 mm. from the surface. Pupation occurred in the wood, never
earlier than the spring of the year following attack. Adults emerged two
weeks after pupation.

Fire-killed pine contained larval galleries along the boles at least
up to 40 feet. The number of larval entrance holes was lowest in the base
of the bole.

Woodpeckers were important predators of M. maculosus.

Fewer Monochamus galleries were constructed in the wood during the
attack year in constantly shaded logs than in logs left exposed to full
sunlight. Larvae moderately damaged April fire-killed and June-cut logs
in 1962, but did not infest December 1961 and March 1962 felled trees.
These observations suggest avenues of loggding management practices for
reducing damage by this economically important insect.

INTRODUCTION

A sudden increase in the number of requests from personnel of the
woods industry and British Columbia Forest Service for information on
wood borers led to a study of the biology of the spotted pine sawyer,
Monochamus maculosus (Haldeman). This insect is an important pest of
ponderosa pine, Pinus ponderosa Laws., logs left in the forest during the
summer and trees killed by fire. Keen (1952) reported that the larvae
infest pines and Douglas-=fir throughout the western United States. As
well as causing damage by burrowing in the wood, this sawyer introduces
wood-staining fungi that cause deterioration of the timber,

Stands of ponderosa pine were killed by forest fires at Carr's Land-
ing (3,000') and O'Keefe (1,300°) on 7 July 1960 and the trees subsequently
became heavily infested by Monochamus. A difference of 1,700 feet in

l/ﬁbfficer=ina0harge, Forest Entomology Laboratory, Forest Insect and
Disease Survey, Vernon, B. C.
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elevation between the two burns and their proximity to the Vernon Lab-
oratory were ideally suited for this study. Some observations were made
in the field. However, most of the data were obteined at the Laboratory,
from reared or captive material. The investigations were conducted from
1961 to 1963.

LIFE HISTORY

Adult

Four four=-foot logs from each of three trees at both Carr's Landing
and U'feefe were cut and caged near the Vernon Laboratory in April 1961.
The daily emergence data of adults (Fig. 1) recordsd from the time the
material was caged until September 1903 ere presented in Table I.

The major emergence from logs collected at U'keefe (65%) occurred
in. 1961, the year following the fire, whereas the major emergence from
Carr's Landing logs (58%) occurred in 1962. Nevertheless, one male and
one female took three years to develop in bolts from Carr's Landing. In
both localities the first emergents were males and the major emergence
of males preceded that of the females. The peak adult emergence from
O'Keefe collected material preceded that from Carr's Landing material.
Dates of emergence including both areas ranged from 1l June to 2L July
in 1961 and from 5 June to 17 July in 1962. Unly M. maculosus was
reared from Carr's Landing material but two of the emergents from U'Keefe
collected material were M. oregonensis Leconte. Both species made cir-
culer openings (Fig. 11) with the verticsl slightly greater than the
horizontal diameter in standing trees. lessursments of 30 openings made
by maculosus (range 6 to 10.5 mm. maximum diameter) and 10 by orsgonensis
(range 6.5 to 9 mm.) from various sources showed no useful specific diff-
erences.

Field emergence of Moncchamus spp. occurred in 1961 from 30 lMay to
25 July at G'Keefe, and 13 June to 22 August at Carr's Landing. Peak
field emergence (70% of the total) was betwsen 1l and 27 June at QO'Keefe
whereas the major emergence at Carr's Landing occurred lLater and was pro-
tracted.

A scarcity of emergents from sample trees in the field during 1962
and 1963 was presumed to be the result of woodpecker predation during the
winter. However the fact that the sample trees were more severely burned
than the caged material, coupled with their greater exposure to sun and
wind,may have resulted in a shorter attack overicd and accelerated larval
development. Although the fires occurred in both areas on the same day
and the trees were susceptiovle to Monochamus attack at the same time, the
1,700 foot difference in elevation may explain the earlier emergence from
the U'Keefe logs and trees. The lower minimum and more protracted periods
of cooler temperatures overnight at the higher altitude undoubtedly slowed
larval development resulting in later esmergence at Carr's Landing.

The speed, direction, and duration of flight of reared zdulis was
determined in free-flight trials out-of-doors, or on flight mills in the
insectary. Beetles that nad fed and mated were released singly in the
field and their flight between two points wes timed with a stop watch.
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The tests were done aiu temparatures above 27°C. Wind gust speeds ranged
up o 2.5 m.p.h. in the 1902 tests and up to 5.5 m.n.h. during the 1963
tests.

Data in Table 11 are based on 19 low level flights. These indicated
no prouounced difference in flight speed between the sexes. [flights ranged
from 2.7 to 4.8 m.p.h. into the wind and from 5.3 to 7.8 m.p.h. down or
across wind. Jlhe beetles took off voluntarily egainst the wind generally

when the gusts were less than 2.5 m.p.h.

Fed males and females released in treeless fields flew downwin
about 20 to 80 feet above, and wmore or less parallel to, the ground until
out of sight. 4dJuring hot celm weather a few individuals climbed steeply
out of sight. When the wind spsed was greater then 2 to 3 m.p.h. the
adults flew downwind, although a half or three=cuarter circle into and
across the current was made sometimes while gaining altitude.

Since flight occurrs most frecuently at Algh temnperatures, psrticular-
ly when the weather is calm or only slightly windy, strong winds probably
play an insig¢nificant part in the dispersal or transportation of the spotted
pine seswyer. Un the other hand, convection currents may be important.

A few tests on the duration of free flight of freshly emerged M. macu-
Losus adults were obtained under optimum conditions. Ten unfed vigorous
meles and females tossed into the air ell flew less than 100 feet,

in 1963, flight miil trials witi: four fed females were carried out on
Tuesdays and Thursdays (only dayes convenient) frem 9 July to 15 August.
Four mills were used and all beetles were given an opportunity to fly each
tine. Llhere was a variation from day to day in the length of flight, but
it did not appear to be related to temperature (range 22 to 307C.) or to
individual beetles. Two of the females wers mated con 25 July. Tne meted
individuals flew a total of 541 end 550 minutes; Tt nuwated femzles flew
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a total of 356 and 359 minutes. The maximum continuous fli 1 one
peetle (meted) was 104 minutes on 1 Hupgust. sfter the mating daste the
average flight duration was greater for the mated than for the vnmsited
femzles. 1he inference is that mating may have increased the urge to find
a nichs for cviposibtion

sas2d on sforementicned dsta some fed females thecretically were cap-
able cof trevelling 10 miles in a single flight downwind. Data also indi=
cated that during five weeks of repeated flights some fed, mated femals
were capable of travelling a total of 60 miles. Under optimum conaltlu“J
it is likely that they could have flown even farther.

Observations of feeding, mating, oviposition and longevity c¢f adults
were made on caged material. M., maculosus thst emerged in cages were
placed in pairs in a shaded location in glass-fronted clotu-covered cages
25 x 25 x 30 cm., as follows: 2 pairs in L90l, 35 pairs in 1962 and 50
pairs in 1%63. They'were glven freshly~cut folizted ponderosa pine twigs
every second or third da; Both sexes fed veraciously on the bark and
cambium, generally on tn9 cvr“'nt and previous year's growth. Occasion-
ally they zlso chewed on the new needles, particularly at the base, but

seldom severed them.
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When a freshly-cut log section and twigs were placed together in a
cage the adults fed on the twigs only (fig. 2). When the twigs were re-
moved the adults fed on the inner bark of the bolt. Feeding continued
throughout the day at temperatures at least as low as 128,

Caged adults were obssrved several times a day. In most instences
the males were the same age as or older than the mated females but a few
were one to three weeks younger. When not feeding or cuiescent, the male
attended the female as long as the male lived. All peirs mated at least
once and at least seven tines in one case. The first observed copulation
of lhe last mentioned pair occurred on 29 June 1901 and the seventh on
21 July. buration of copula for all nairs was onzs Lo five minutes. All

}

Madings opservad occurrad vslween UL3) and ],(,._',‘.-'-»J‘ rours atv tempesratures ovar
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L1570, rfracuency of copnulation increased greatly at lemperatures.over 2890,
Viable eggs were produced except in a few instances where the females died

premeturaly.

A few adults were dissected when they died; others were killed and
dissected later to note egz development. Ovariocles were counted in two
females only; one had 12 ovarioles in each ovary; the othzr contained 12
in one, and an undetermined number in the other ovary. Scven young females
aged one (2 specimens), three (1), four (2), five (L) and 15 (1) days old
were dissected; none contained developed egrs., 4in LU cevs-reared mated
females more than 20 days cld, the number of fully developed sggs ranged
from 3 to 2L. The pre-oviposition period,which was determined precisely
for only four individuvels kept in cages containing suitable host material,
renged from 19 to 38 days after emergence. Records were keovt also of two
individuals that did not have access to suitable oviposition meterial. One
that emerged and meted 1 August 196l oviposited on a twig 2L days later,
after chewing nieces from the bottom of the cage. An unmated female that
emerged a few days earlier first dropped eggs on the cage floor Ll day
after emergence.

The adult females chewed a slot-like niche for oviposition (Fig. L)
in the bark elmost to the cambial layer. On thin bark the egg niches were
narrow end many were 2.5 to 4.0 mm. long. On thick berk they tapered in-
ward from an oval which averaged 7 x 10 mm. on boles about 1t cm. in dia-
meter. Jdgg slots were observed on boles 7.5 to 30 cm. in diameter.

Most of the egg slots on stsnding burned trees and standing caged
log sections 18 to 25 cm. in diameter were cut horizontally. For ex-
ample, of 162 egp slots on nine 3 foot-long sections of lree boles from
Carr's Landing, 60% were horizontal, 164 were obliqus and 27 vertical.

In fire-killed trees, the majority of niches were cut in the charred por-
tions of the bark. Charrsd bark is easily removed and thz females chewed
through it quickly.

M. maculosus adults observed ovivositing on logs in the field appeeraed
to prefer the shaded portion. This was tested by analyzing the position of
egg slots on LO lineal feet of ponderosa pine loge lying east-west on the
ground. Of 52 egg slots, 67% were on the lower half of the log and §2% of
those on the top half, were on the north side. Possibly such preference
is evident only when the temperature is above an undetermined threshold.

The number of egg slots or niches cut in 15 to 20 cm. diameter logs
was determined for three females. To prevent cviposition under the bark
on the log ends, a cardboard disc was fastened to each end with masking
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tape. The total number of niches cut by =2ach beetle was 35, 53, and 70.
Lhe number of slots cut daily from 17 to 21 July averaged 2.2 and ranged
from 1 to 4. The first slot,cut by the female that cut 70, was on 17
July and the last was on 30 August. One caged female was observed cut-
ting 2 slot as late as 6 Ssptember.

After cutting out an egg niche with its mandibles, the female found
tne opening with the tip of LLV abdemen and worked her ovipositer into

tiie molst inner bark, sometimes to the cambium. Ons femzle spent sight
minutes with its ovipositsor in ihe sgg niche; another remained in situ for
nine and & half minutes. Oviposition was observed between 1015 and 1700
hours.,

Cne fertilized female was placed in a cage with a log cut from a
living tree four days previously; on the ensuing day it cut two slets and
deposited two eggs in one slot. Slot cutting and oviposition in the beltb
continued daily for at lsast a week. This and othzr cbservations indicated
that freshly-felled trees were immadiately acceptable for oviposition.

lhe longest-lived female died at the age of 14O days, the oldest male
at the age of 135 days. Average longevity for the 10 oldest caged 1962
males and females reared from Carr's Landing logs (cagad April l’ol) was
105 and 100 days, respectively. The majority of these had mated and the
females had deposited eggs in logs,

From one to nine eggs (Figs. 3 & 5) were found on a single plane in
each niche in the caged logs; two or thres eggs was most frequent. The
only niche examined in the field contained three eggs. Uenerslly the eggs
were placed parallel to the wood grain, althov?h a few were diagonal,
aggs inserted through the same opsning were spaced up te 10 mm, apart.
ine phlezm sbout the sggs was brown, pr0udoiy due tc oxidation, which made
the location of the egg obvicus wnen the bark was stripped from an infested
log.

Twenty-seven egegs averaged L.3 x L.3 mme. and ranged from 3.9 to L.5 x
1.1 towdesfiomu.

In mid-duly 1902, sggs adl Vrlvg to the inner park, and kept in petri
dishes in the insectary, hatched in 5-7 days. Under similar conditions in
the latter half of August 1963 the incubation period rangesd from 7-11 days
(aversge 8 dsys). The increase in incubation time in August was undoubtedly
related to lower tempsrature.

Larva and gallery

Analysis of head capsule measurements of 175 insectary-reared larvae
indicated four instars. Head capsule widths cf first instar larvaz in-
cubated from eggs ranged from J.LE to 0,78 mi. QOther instars were: second -
1.17 to 1.69 mm.; third - 1.62 to 2.93 mm.; fourth - 2.95 to L.29 nm.

First instar larvae measured 3 mm., and last instar larvae up to O cm. in
lengthe

After hatching, the white legless larva fed on the inner bark and cam-
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bium, usually working downward in a standing tree. It excavated an
irregular sometimes J-shaped broad mine, (Fig. €) scoring the inner bark
and sapwood increasingly deever. Grindings of bark, shreds of wood (up
to 22 mm. long, Fig. 10), and frass were packed tightly behind the larva
as 1t progressed.

The shortest time (one of 12 larvae observed during 23 June to 25
July 1963) that elapsed between egg hatch and penetration of larvae into
weod of freshly cut bolts in a sunny location was 30 days.

The proportion of sawyer Larvae in the wood and under the bark was
determined at twe week intervels by examining semples from a 30 cm. d.b.h.
ponderosa pine tree felled 22 June 1961 and sawn intoc six t=foct logs.

The tree was alive at the time of falling. On each date a two=foot section
from sach of five of the logs was debarked and the numvers of larvae in

the wood and between the bark and wood determined. Results from the com-
bined samples, each totalling 1O lineal fest, and from 2 sixth log cut

from the upper crown, are shown in Table 1l1l.

Within a month of felling of the tree, some of the larvaz had entered
the wood; by winter the proportion was close to 50%. Two factors that
might have influenced the proportion in the wood were centinued oviposition
and predaticn. There was no wocdpecker predation. However, insects,
noteably Cleridae, killed many larvaz under the bark. lhe continued ovi-
position would have tended to decrease the proportion in the wcod while
differential insect predation would have increased the proportion of
larvaz in the wood,

he entrence holes to the gallery (Fig. 9) 2nd cross section of
galleries made by . maculosus were eloncate oval with the axis of the
greatest diameter parallel to the wood grain. JLhe average size of 20
entrance holes in a log from the tree felled on 22 June 176l was L.5 x
9.2 mms with a range from L to 6.5 x 6.5 to 1l.5 mm.

in a standing tree the larva worked in ths gallery on its side,
its mandibles operatine with the wood gra.n as it cut toward tne center
of the bole. TLhe wood was angravad strongly on the mine side of the en-
trance hole. The gallery entered the wood tangentially at an obtuse
sngle, then at a depth of 12 to 1& mm. (average 15 mm. for 20 gallaries)
it curved abruptly toward the heart of the bole. A second broader bend
in the gallery made a lower curve completing a flattecned 3. This S-shaped
entrance may have some protective value for the larva asgainst the elements,
parasites and predators. The general shaps of the completed gallery was
a U with the base parallel to the wood grain.

Larvaz penetrated the wood a2t veryins retes irn rvelation to tenpsr-
ature and possibly the moisture content of the wcod, Ths following is an
example of rapid penetration., Four larvae that had hatched from eggs
about 30 June in an 18 cm. diameter bolt cut from a living tree on 3 June
1963, and kept in a sunny location, tunneled to depths of 5, 6, 7 and 7.5 cm.
by 22 August of the same year.

In completed gelleries the maximum penetration of larvas in fire-
killed ponderosa pine trees 25-30 cm. d.n.l. at w'neefe was 1ll.5 cn. with
an average of 5 cm. Of those that penetrated L4 cm. or more, 107 were
desper than 0.5 cm.
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the average gallery length from entrance to exit in charred logs
in the O'eafe burn was 15 cm. for those made by seven males, and 15.4
cm. for 15 females. Snreds of wood up to 26 mm. x 0.5 to 1 mm. and
frass were packed in the gellery behind the larva. ‘lhe end of the gallery
was enlarged into a pupal chamber oval in cross section; the range in
createst cross-section diameters of 10 pupal chambers was 9 x 14 te 10 x
22 mm., The end of the chamber was close to the surface of the bole,
therefore the aduvlt would have had little cutting to do to emerge. The
distence from the surface of 15 pupal chambers in the tres felled 22 June
1961 averaged 7.5 mm. and ranged from 2 to 13 mm.

Larvsl feeding continued late into fall, ceased in winter, and began
again early in the spring. In 196l larvas could be heard feealng in stand-
ing fire-killed trees on the mid-afterncon of 7 April (1&0“ ) at O'Keefe.

Pupa

Pupation occurred in the pupal chamber, almost invariably in the gal-
lery in tne wood. In only one instance was a3 pupe found under the bark;
no gallery had been constructed in the wood although the wood lLiad been
broadly scored. Pupation did not occur earlier than the spring of the
year following atuvack. Late in Mey or eerly in Juns, the stege may last
for two weeks.

GALLZRIES IN LCGS IN SHADE VIRSUS SUNLIGET

An atiempt was made to find out if a smailer proportion of galleries
would be constructed in the wood during the attack yesr if the logs were
kept completely shaded. Twenty-six bolus from living ponderosa pine
trees felled on I July were exposed to mated M. macvlosus, one pair per
bolt, untii about eight egg slots had been cu¥ intc Uhe bark of sach.
fhirteen bolts with egg slots were stood on end in a shaded lecation on
the ground and an egqual number were piaced on the ground in full sunlight.
Cheesecloth was wre~-~- zround each bolt to prevent attacks by other in-
sects., The 23 em. long bolis renged in diameter from 12 to 16 cm. d.i.b.,
the bark thickness from ¢ to 20 cm.

&u"in' October the bark of @sch belt was remeved and the disposition

of the sawyer larvasz noted. The barx on the sun-exposed bolts was dry,
liyht, and tignt; the bark on the shaded bolts was wet, heavy, and loose.
Data from these observations are recorded in Table [V. Eleven of 13 sun-
exposed bolts had some M. maculosus Larvae in the wood, whersas in the
shaded location one of 13 bolts had a single larva in the wood. Llhe lLarva

in the shaded bolt had entered the wood one inch from the top dry end.

the total larvae,l.5% in the shaded bolts and 59% in the unshaded bolts
had burrowed into the wood. Head capsule measuremenits indicated that about
75% of the larvae in th: sun-exposed logs were in the third instar wheareas

004 in the sheaded 1Vg: were in the third inster; the remaining larvae
were in the second instar.

The obgservations ware e added comparison be=
tween an equal number of bolts from freshl lled Lrees ‘nd from a trec
killed by fire in éw“ﬂl ip-; Two groups of 20 bolts sach were infested,
the first groups betwe: nd between 9 and 20
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The number of living lervas in the feoll was tco small for imore than
tentative cenclusions. 4in the first group, L1 of 12 larvas in fire~
killed bolts kept in the sun were in ths wood, and 4 of 15 Lsrvae in the
shaded burned bolits were in the wood. frirtﬁen of 1l lervae in bolts
from a freshly cut tres kept in the sun were in the wood, end 7 of 29
larvae in the shsded bolts ware in tre wood.

In the second and later group a smaller percentage of larvas
nsnetrated the weod, otherwise resulis ware similsr to +hnse of the fqut
group. In both groups thnere was no siznificant difference between the
nroportions of larvae in the wood of bolts from fire-killed and freshly
cut trees.

Inese trials indic2ted that formation of galleries was numerically
reduced wien the bolts were shaded from direct sunlight. The earlier
construction of galleries in thne wood was less when the bolts ware
shaded from direct sunlight. The earlier construction of galleries in
the wood of logs =xnosed to direct sunlight probably was the result of
a slightly more rapid development attributable to highe: temperaturvu.
Possibly the larvas bored into the wood when tha bark became too dry
or when the tzspsrature under the bark rose bayond the level of tolerence
for third instar larvae.

_,L_l

Results of thesz trizsls suggest that artificial shading and decking
of freshly cut logs during the flight veriocd cf sawyer beetles would be

a good management practise
MONOCHAMUS DAMAGE IN LOGS OF DIFFERENT AGES

An atiempt was made to relate time of felling of ponderosa pine to
the zmount of damage csused by lionochamus spp. as indicated by the number
of larval entrance holes in the wood of sample logs. Loge used in the
trial were cut from living ponderosa pine trees felled on 15 December
1961, 15 March, and 15 June 1962. Additional logs were cut from trees
killed by fire in April 1962. Three, six-foot logs in each category werse
set out lying east-west in sach of three repiicetions snaced about GO
feet apart. One replication of logs was unaccountably removed, leaving
only six logs of each of the four categories.

In November 1962 the logs were pseled and the numbers of Monochamu
enlrence holes and larvae under the bark of esach log was determined. o
Monochamus larvae were found in the logs of trees felled in December or

G 7 st R o VIS . . . . .)
March, rFive of six of the June-felled snd five of six of the logs from
the fire-killed trees contsined larvas The surfacs arss of the logs

was not calculated. however, the size variation among the logs was not
great for all were six feet long and ranged in diameter from & to 11
incnes at the larger end. Lhe zversgzs number of entrance holes was 6
(renge 0-13, per June log and 7 (range 0-15) per log from the fire-xilled
trees. The number of larvae under the bark ranged from O to 20 and
averaged 10 in the June-felled material, and ranged from O to 5 with an
average of 3 per log in fire-xilled materlal

Ihis demonstrated that the logs from the trees felled in June end
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the logs from the April fire-xilled tress were moderately damaged by
Monochamus and that no Monochamus galleries were constructed in the wood
of the trees felled in December or March. The December and March cut logs
were moderately to severely infested with Ips and buprestids before adult
Monochamus emerged in the field. The June cut and fire-killed material
was lightly attacked by lps, buprestids and some Dendroctonus.

It is reasonable to assume that the preempting attacks by bark beetles
and some buprestids carly in the season, and subsequent rapid larvel deve-
lopment may have made the bark of the December and larch cut material un-
suit ble for lMonochamus. Apparently, Monochamus and bark beetles attacked
the Juns and fire-killed logs more or less simultaneously and were able to
compete successfully.

This suggests that ponderosa pine trees cut before April may not be
usceptable to infestation by Monochamus and may be left in the woods dur-
the oviposition period. Presumably trees cut just before or during the ovi-
position period should be utilized within a short time or removed to water

storage.

DISTRIBUTION CF MONOCHA@US SPP. WITHIN THE TREE

A measure of the distribution of M. maculosus was obtained in the win-
ter of 1900-61 by counting the number of larval entrance holes in sample
sections from standing burned trees at JU'Keefe and Carr's Landing.

Ten trees were taken at random at each of the two localities. They
ranged from 9 to 13 inches d.b.h., from 50 to 76 feet in height, and from
L3 to 76 years of age. The trees were felled and, beginning at breast
height, & one-foot sections were cut out at five foot intervals, the bark
removed, and the number of entrance holes on each section counted. No
part of the bole of standing fire-killed ponderosa pine in the sampled
tress was free of Monochamus sttack, at least up to 4O feet above the ground.

The number of entrance holes per square foot; by trees, averaged 2.07
for the O'Keefe samples, and 2.6l for the Carr's Landing samples. Data
for the samples were combined according to height above ground for each
locality (Table V).

The number of entrance holes at both locations was lower in the basal
blocks than the central and upper blocks. This distribution demonstrated
that samples should be taken at least from the basal; central and upper
portions of the bole when assessing larval populatlons, or in assessing
damage to timber by sawyer beetles,

PREDATICON BY WOODPECKZRS ON LARVAE AND PUPAE 1IN THE WOOD

There was much evidence at U'Seefe and Csrr's Landing of woodpecker
feeding on sawyer larvae in tne burned trees. Lhe charred berk nad been
scaled off at varying heights on numerous trees bubt most debar«ing was
at least 10 to 15 feet above ground level. Black-backed, three-toed and
hairy woodpeckers apparently did most of this work. A preliminary measure
of woocdpecker predation was obtained at U'Kesfe on 6 April, 190l. Of 140
pupal chambers in one-foot-long blocks from the basal, central and upper



- 10 =

bole of five fire-killed trees, 76% had been opened by woodpeckers.

Between 15 and 16 May, 1961, the 3-foot-long portions of the sample
trees at O0'Keefe and Carr's Landing burns used in the adult emergence
study were examined for well-established galleries. Based on L10 en-
trance holes in the samples at C'Keefe and 175 at Carr's Landing, lar-
val predation by woodpeckers was L5% and 25% respectively.

lhese data demonstrate that woodpeckers are important predators of
Monochamus larvae in the galleries of small infestations.
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TABLE I

Emergence of Monochamus maculosus from 12 lj-foot sections
of fire-killed pondeross pine from O'Keefe and Carr's Landing,
caged near Vernon, 8. C.

Source O'Keefe (1300')2 Carr's Landing (3000')%
Year 1961 1962 1963 1961 1962 1963
No. adults 35 19 0 LL bl 2
% females 5L 38 - 61 LO 50
doe

Elevation in feet.

TABLE 11

Lveracze flight speed in m.p.h., of mated and fed lMonochamus maculosus
July 1962, and August 1963 (in brackeTs) at Verncn,
fal

o : - tales Female
Wind speed m.n.ie  —5 S
WL apeeE T 10 1.5 2.0 1.0 1.5 2.0 2.5
Flight intc wind - hel®. 2497 - L.L2 3.58 &
Flight down wind - - 53 6.5 Teli L7a) "
Flight across wind - (3.0) (5.0) - (hoky) L2 (7.8)
8cAverage speed in two trials.

TABLE I1I

Percentage of living Fonochamus larvae by date that had
tunneled into the wood of a ponderosa pine felled 22 June, 1961

T ) No., of 2= No., of Monochamus Per cent
Date, 1961 ft. bolts larvae in wood
July 26 5 76 8
Aug. 11 5 63 38

22 5 79 ’ 93
Sept .12 S 66 L8

L9 1 121 L8
8

Eight feet long.



TABLE IV

Situation of Monochamus maculosus larvae, October 1962, in bolts
exposed for oviposition, July 1962

Date bolt removed gﬁlt fhidﬁ? Boltwexposedqto sun
from cage 0. larvae o, larvee
Under bark in wood Under bark in wood
July 9 1 0
6 0
2 0
0 h
1 2
16 10 14
0 i:
0 b
0 2l
LT 2 1.
19 0 1
23 7 0
6 0
L 0
7 0
3 0 3 3
1 2
it L
27 3 0
5 0
1 Th
3 0
3 0
30 7 0
L 0
No. of bolts 66 1 15 22

a. Gallery entrance one inch from dried top end of bolt.



nonocnamus entrance noles at five-rool intervals along

fieight of Average no. holes per square foct

samole in feet ® : :
: OU'Keafe Carr's Landing

1O 3.96 3,22
35 3. 6] L3
30 3.20 Ll
25 2.8l Sl
20 A0 2
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Figs. 1 - 5. Monochamus maculosus (Hald.). 1, Adults, male (left)
and female; 2, feeding damage on twig; 3, plugs of Pinus ponderosa
bark with eggs in situ; L, egg slot in bark (whitened); 5, eggs X

13, 25 July 1963.




Figs. 6 - 11, Monochamus maculosus (Hald.). 6 - 8, larvae on mined
inner barkK 25 July 1963; 9, scored wcod and elliptical gallery en-

trance; 10, shreds of wood from gallery; 11, gallery exit made by
adult.




