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PLATE 11

Dorsal and ventral view of Gnathotrichus gg;ggygg.

Compare the length of the tarsi with thosse of
Plgtggu§~

X 34
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The hood or pronotum is quite roughened on the
anterior half, A transverse somewhat lunar ridge is
located just anterior of the halfway mark, Behind this
ridge the pronotum is shiny and quite smooth though 1t
1s punctured., The elytra are smooth and shining with
sides parallel for two-thirds of their length. They are
lined with parallel lines of shallow punctures., The
elytral declivity is indented slightly and is equipped
with a row of small projections or teeth on each side of
the indentation. These projections geem to be more
prominent in some speecimens than in others. The legs
are well-developed with the front legs having large
contiguous coxae, The tibiae are widened and strongly
compressed with serations on the inner margins and
prominent teeth near the apex. All parts of the body
that do not come directly in contact with the walls of
the galleries are sparsely covered with long, somewhat

reddish halirs. The two species of Gpat! ug attacking

coniferous wood in the Douglas-fir region ecan be separated
after a 1little practice.

In Gnathotrichus retusus the frons is not aciculated
except at the wery tip just above the mandibles. The
sutures of the antennal elub are straight or slightly
curved, The tibia has three marginal teeth and the
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pregula protrudes anterioventrally. The small projections
on the elytral declivity sesam to be more pronounced in
this spaecles also,

In Gnathotrichus guleatus the “rons or front part of
the hsad appears to have been scratched (aciculate) with
a fine needle in a fane-shaped vattern. The sutures of
the antennal elub are moderately to strongly curveds the
fore tibia has two submarginal *eeth and the underside
of the head is without a protrusion {pregula) at the
suture (gular suture),. |

At least for one not famillar with these insscts,
the above-mentioned characters may be hard to locatae,

If the two species are compared with one ancther they
are gquite easily serarsted andéd afterwards determination

is not a problem,

Gnathotrichus retusus (LeCorte)

These beetles are from 3.4 to 3.8 mm long. They are
dark reddish brown with lighter color on the pronotum and
at the base of the elytra, A1l the characters listed
above in separating this species from G, sulecatug arply
here also.

The sexes are very diffiecult to separate,
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Blackman (2, p, 270} says that the female can be
distinguished from the male by the longer hairs on the
antennae, BSwaine (59, p. 91) found that the male has

the front of the head finely and feebly aciculate
(appeared to have been scratched by the point of a needle)
above the mandibles. The egzs and larvae are similar

to those of all Sgolyvtidag. The eggs are very small,
round to elongate, and white, The larvae are leglessy

the head is distinet and equipped with large mandibles.
The body 1is deeply wrinkled, white or yellowish and some-
what hairy. The pupae are white, later becoming yellowish.
The antennae wing pads and legs are plainly wvisible on the
fully formed pupae (Plate No. 2),.

I. pertensiapa, Plcea ﬂl&ﬁhﬁgéiﬂ and probably other
conifers. The host files at the Pacific Horthwest Forest

and Range Fxperiment Station in Portland, Oregon list
guercus kelloggii as a host, also,
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Fork and Habitg: These beetlss, like most ambrosia
beetles, attack injured, dying and recently-dead trecs,
logs, stumps and limbs, Occasionally they fill work
in apparently healthy trees. Usually these beetles work
only in the sapwood, but they occasionally mine the
heartwood in such woods as hemlock and fir. After
boring directly into the wood from one to three or more
inches the galleries branch and more or léss follow the
annual rings (Platea ¥o. 1 and 12). The eggs aré laid
in niches along the gallerles, and the larvae, as they
develop, mine out a larval cradle which is about the
sizge of the adult beetle (Plate No. 4).

The galleries are about ,052 inch in dlameter. The
boring dust differs from that of Flatypus gilsoni in that
it superficially appears granular or “corn-mean®™ like.
When viewed under magnification the individual wood
particles are small curved c¢hips. The boring dust of

the genus I

odendron appears similar to that of

hug but when viewed under magnification the

particles are not curved,

8 Sulcatug LeConte

3 gulcatus 1s very similar %o (. retusus
except for those characters listed previously in separating
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the two species. These are, princiéally, the convergently
aciculated frons, the gular region not produced anteriorly,
only two submarginal teeth on the fore tibia and the less
pronounced teeth or dentieles on the elytral deelivity.
For a detalled dascription of this srecies and G. retusus
one should eonsult Blackman (2) and Shedl (56).

Distribution: British Columbia te New Mexico.

Hosts: According to Chamberlin (9, p. 331),
s sulcatus probably attacks all conifers
within its range with the probable exception of Taxus.

S+ gigantea. The author has also collected speeimens from
Prupus emarginsta (Dougl.) Dietr,, Abies amsbilis (mugw

Porbes, Ables procers Eehd., and
{(Hook, ) PC.

Hablits and Works The habits and work, so far as is
known, are similar to those listed for
retusus.

Prebble (54, pp. 48-54) reports that in British
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PLATE 12

4 and B are galleries of Gnathotrichus sop.
C is a schematic drawing showing some of the
tyres of gallerles constructed by various
genera of ambrosia beetles. The u;yer right
drawing of C shows a typical Trypod :
gallery.




PLATE 12

Forest Service Photo"

"g.8.

Courtesy Pacific Northwest Forest and Range Exp. Sta.
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Columbla, Gnat us guleatusg is much more prevalent
than G. retusug. Concerning §. gulcaius he says that they

emerge in May or June to attack new hosts, In late

summer or early fall there is a sscond period of attack,
Both specles are reported to attack very fresh logs and
penetration of five to six inches is not unusual,

Doane and Gilliland (16, rp. 915-921) did some work
with the Douglas-fir ambrosia boetle (J. gulcatus)., They
found that in standing dead timber these beetles first
attacked the tops and later the lower bole and stumps
where they may have several generations, In silver fir
killed by the balsam woolly aphid (Adelszes plgese Ratz.)
this species attacks first at the base of the tres with
the urper portion of the bole only sparsely attacked
unless the tree is on the ground.

These same authors found that the entranece and part
of the main gallery is constructed by the malesi the
females excavate the brood galleries. Copulation takes
place in the main and secondary gallerles. The eggs are
laid immediately after copulation in small niches
econstructed by the females. These niches are just large
enough to hold the egg and after the eggz 1s lald it is
sealed off with a plug of boring dust, The eggs hateh in

seven to eight days and the larvae devour the ripe conidia



that arise from the fungl that is growing on the walls
of the egzg niches ahﬂ the plug of frass and excrement.
The larvae xeep'enlafging the larval géllﬁries or cradles
until they are full grown at which time thay reverse
their pmsitién and ﬁupaté. The male aduit usually 13'
found at the antranné of the main tunnel with his body
blocking off the gallery from enemies. ZTi‘t:vam andk
Gilliland determined the fungus assoclated with G.

Sulcatus as a species of Ceraptostamells

Members of the genus Tryrodendron are seasily

saeparated from other ambrosia beetles by their short,
stubby appearancs, roundish pronotum, which 1s nearly as
long as the abdomen, the smooth, shinlng body and the
divided eyes. The antennal elub is large and entire
(without sutures). The elytral declivity is nelther
excavated nor armed. The sexes are of approximately the
same size and appearance except that the males have the
front of the head deeply excavated (Plate No. 13), The
only other genus cf ambrosia beetles with dlvided ayes
is Xyloterinus which contains a single species that is
distributed along the coast of eastern United States and

Canada.
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The galleries of Iry

ypodendrog are similar to those
of gggggggz;gbggyin that they penetrate direectly through
the bark into the sapwood where they usually branch from
one to several times, The young are reared in separate
eradles similar to Gnathot The diameter of the

galleries made by Tryyodendron are larger than those

made elther by Platvpus or Gunathotrichus.
Unlike other genera of ambrosia beetles, the

members of the genus I ndrog do not spend the winter

in the galleries but rather are thought to hibernate in
the duff of the forest floor (11, pps 34, 52, ps 3 and
55, P. 48),

Chapman (11, pp. 3-4) found that in the spring as
many as 33 per eent of tha'attaaking females were from
previous broods. In the latter part of the summer
aprroximately the same proportions of old adult females
go into hibernation in the duff of the forest floor.
This indieates that the adult beetles live for a consid-
erable period of time. The method Chapman used to
separate the young females from the old was quite involved
but interesting. The condition and appearance of the
seminal receptacle, ovaries and associated glands all
help in determinations, but the presence of small

struetures, the corpora lutea, are the main items of
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PLATE 13
This plate shows male (top) and female Trypodendron.
Note the concave or flattened head of the male.

X 29
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distinction, A corpus lnteum is a firm reddisheyellow.
substance formed in the follicle or sae after it has
ruptured in di#charga of an ovum., It is here the ovum
matures., Although ha found no consistent signs of wear
on the external anatomy of the beetles, hairs on their
head are frequently missing. Investizations are still
being ecarried out to correlate rapronductive organ changes
with adult history in the male.

Kinghorn and Chapman (46, p. 3) have made some
interesting observations on the f£light hablts of
Tryvodepdron specles. These authors made their
observations at Cowichan Lake, Vancouver Island, on May
6, 7 and 8, 1954,

The flights colncided with a rise in maximum

alr temrerature from 57«59 dezrses Fahrenhelt

or less, during the preceding weeks to 67-69
degrees F, for the period of flight., Prior to
the dates mentioned, these insects were rarely
seen in the ares, %ha beetles were observed

on a clear-cut area in which the wastern
hemlock and Douclag-fir had been felled the
previous fall, WMaximum numbers were sesn
between 2:00 and 6100 p.m, The beetles flew
mostly within a few feet of the ground and
because of their numbers resembled light

swarms of midges or ants., Their flight differed,
however, in that the beetles flew in a fairly
consistent direction and showed no tendenecy to
e¢irele or remain over the same obhject., The
insects were abundant on the logs, stumps and
slash in the area. The numbers on different
logs varied greatly, however, and this differsnce
was evident in the number of subsequent attacks,
The beetles did not enter the bark immedliately,
but usually spent some time walking over the
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surface before commencing to bore, usually

in a bark ereviee, They were frequently seen

to take £light again from apparently attractive
logs. Mating of the beetles was repeatedly
observed to take place on the bark. The
beetles readily alighted on dark clothing, but
not on white canvas, 4&lthough other scolytids
of various genera were observed in flight, no
other ambrosia beetles were noted at the time,
Several flights were noted during the subsequent
weeks, but none compared in density with the initial
attack psriod.

There is some controversy concerning the specific
classification of the genus Irypcdendron. In the past,
four specles have been recognized that attack coniferous
timber in the Douglas-fir region. These are:
lineatun® 0Oliver, T. gavifrons Mann., I,
and T. rufitarsig Kirby.

Swaine (59, p. 85) uses the striations of the elytra

and the pale band on the pronotum as identifying
characteristics, Concerning the separation of this
gemus into specles, Swalne (%8, p, 22) says that I.
ponderosag is very elosely allied to I. rufitarsis whioch,
in turn, 1s so closely allied to T, lineatum that it

has been iong coﬁsiaerad’a synonym, As for I. cayifrons,
Swaine (59, p. 85) says that it is arparently distinet
from I. lineatum but there are confusing variations.

2rryrodendron 1

referred to as i

negtum Oliver is also quite frequently
« biyittatum Kirby. ‘
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Dr. Chamberlin is of the opinion that of the above=
mentioned species, only I. lipeatum and I. rulltarsig are
true species,3 o | -

Becauss of the great difficulty or impossibility of

separating the species of Ir jendron as they exist

presently, it seems advisable for the purpose of this
paper to consider the genus as consisting of two species
which attack conifers in the Pacific Northwest rather
than four, |

I

Ypeqenaro

llpestum may be separated from I,

Zufitarsis as follows:

1, Interspace (the raised vortions of the wing
covers between the lines or striations) 2
of the deelivity (posterior sloping portion
of elytra) as wide as Iinterspace 1 and 3 and
punctured; the elytra and pronotum normally
marted with pale bands,-=w=--=T. linsatum Oliver

la, Interspace 2 very narrow and not puncturedj
the pronotum and elytra without pale bands,
but with an obscure, smokey reddish median

Ared ce-mm=-mw- ~--=-T, rufitarsis Xirby

Irypodspdron lingatum Oliver

This species, like other members of the genus is

quite stubby in appearance, It is 3,25 mm to 3.% mm in

3Interview with Dr. W. J., Chamberlin, Associate Professor
of Entomology, Oregon State Collegae, May 14, 1956,



length and is about two and cne~half times as long as
wide. It has divided eyes and an antennal elub without
sutures., The eolor of these insects 13 quite variable.
Some specimens may be wholly black, others may be smokey
black or greyish., Many have two light yellowishe-srange
or plceous stripes running parallel along the elytra or
outer wings., In some srecimens the pronotum may be
entirely black, black with a pieecus basasl stripe, or
almost entirely piceous or light colored., Like most
ambrosia beetles the body is sparsely clothed with long
reddish hairs on the portions that do not eontinumally

come in contact with the gallery walls,

Digtribution: Chamberlin (9, r. 301) gives the
distribution of this speciss as widely distributed in
the United States and Canada.,

Hostst This spacieg probably attacks almest all
econifers within its range. It has been reported to
attack Ables, Picea, Pgeudotsuga, lLarix, Pinus, Isuga,
Sequola and Juniperns. During the field work for this
paper T. linestum was found quite abundantly in Thuils
pligata., The host files at the Paeific Northwest Forest

and Range Fxperiment Station in Portland, Oregon, list

96
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PLATE 14

Dorsal and ventral views of Iry)

Notice the light eolor of the upper specimen. This
is a very young or callow sdult.

X 29
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this srecies as attacking Alnus rubra. T. gavifrons has
been reported from Populus trichocarpas

ng is listed

Hablts and YWork: Irvvodendron cga
as the most common and destruective speciles of ambresia
bestle in British Columbia (%2, p. 2, 59, p. 34 and
28, ps 2). Irypodendron cavifrops has been separated
from I. lineatupm by having the punctures of the elytra
rather deep and the pale band of the pronctum usually
extending from the basse to the forward margin. This ls
opposed to the supposedly shallow punctures and basal
band in I. lipsatum. If these should be distinct species
the above-mentioned points of separation are so vague that
very few persons could separate them, Therefore, for the
purposes of this paper which is meant tc be of practieal
use to foresters as well as forest entomologists, I.
linegtum Cliver and I. gavifrons Mannerheim will be
considered together as will T, rufitarsis Kirby and
I. popderosas Swaine,4

Concerning the habits of this species, Prebble (5%,
Pe 34 ard pp. 4°2-50) says that attacke are made as early
as April and the beetles penetrate quickly into the

4 $pid.
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sapwood Tor one or twe inches, From one to several side
gallerles are ccnstructed and eggs are laid in small

pockets along these side galleries, Development is rapld
‘and the beetles leave by the latter part of the summer or
early fall to overwinter in the duff of the forest floor.

In the old growth Douglas-fir, galleries seldom
penetrate more than one inch while in young gréwth
Douglas-fir, true firs and hemloek penstration to Jepths
of four to five inches is quite common (55, p. 48),

In an experiment designed to determine a damage
index by whiech one could figure the amount of affected
lumber from the number of holes on the surface of the log,
Graham and Richmend (28, p. 3) found that in western
hemlock, %8 per cent of the galleries of this species were
in the outer two and one half inches, In Douglas-fir all
galleries were in the outer ineh and a half., In thls same
experiment tie pumber of holes on the radlal surface of
sawn lumber was corrslated with theynamhér‘of holes on the
log surface, They found a high correlation between these
two variables, In hemlock there were 240 holes per 1000
linear feet of radial face of lumber cut for each hols
per square foot of log surface., In Douglas-fir this
figure was 220 holes per 1000 linear feet. The

correlation coefficients were 0,494 and 0,827 for hemlock
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and Douglas~fir respectively. One hole in the log surface
may result in many on a radial face (Flate No. 1).
liclullan (52, p. 37) and Graham (27, pp. 101=102) say
that in Canada this species is the worst offender hecause
it attacks in the greatest numbers. One hundred to 200
attacks per square foot are rot uncommen. Individually

the members of the genus Irypodepdron do not cause as

much damage as they do net generally penetrate as deeply
as elther Gnathotrichus or Platyrus. One of the reasons
for this is because the gpecies of the latter two genera
may remain in the logs for several years (44, p. 22).

andron specles seem to rrefer partly seasoned

wood rather than very fresh wood (52, p. 34, 53; ps 245,
55, Ds 49 and 23, p. 8).

The larvae are raised in the larval eradles through-
out their entire lives as in the genus Gpathotrichus.
During the fleld work for this problem it was also found

that the galleries of Irypodendron were much more heavily

stalned blaek by fungus action than were either

Gpathotrichus or Platyrus. One of the reasons for this i3

because odendron leave the logs after one attack and

the fungus quickly grows throughout the galleries,

whereas Gnathotrichug and Platypus remain in the logs
longer and keep the fungus gardens eropped. This
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difference in staining may also be due to the specles of
fungi.

reodendron rufitarsgls Kirby

ron popderpsae Swaine has been

considered a distinet species. It was separated by

In the past Try

having the striae strongly impressed on the aelytral
declivity with the second interspace depressed and the
punctures small. These points of separatiocn were oprosed
to the striae shallow, the second interspace only
slightly depressed and the punetures rather coarse in

Trypeodendron rufitarsis. For the same reasons listed

under the lineatum--cavifrcns section these species will

be considered together,

Deseriptiont Tven this speeies 1s very similar to
T+ lineatunm. The separating characterigtics ars given in
the key at the beginning of the section on this genus,
The main characteristics are that in the pufitarsig--
bonderosae group interspace two of the elytral declivity
is very narrow and not punetured and the pronotum and

elytra are without pale bands., 1In the 1linestum~-gay

group the second interspace is as wide as interspace one
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and three and is punetured. The elytra and proncotum
normally are marked with pale bands.

In addition to the above characteristles, Chamberlin
(9, p. 302) says that the female is similar in size and
shape to lineatum, but the elytra are distinetly
narrower towards the base and wider behind the middle,
The front of the head ls more srarsely but more coarsely
granulate., The elytral strise are very narrow, slightly

impressed with the interspaces flat and punctures sparse.

Distribution: I. ponderosae has been listed as
occurring from British Columbila south to California.
T. rufitarsis 1s listed as occurring from western Ontario
to northern Hlanitoba and throughout the northern states

of the United Statsesg.

Hostase
attacking Ables zrandis
Jlsuza mertensiang and Pgeudotgugza Saxifolla.

T. rufitarsis is listed as attacking Ables magnifics
Plous gontorta, B. resinosa, P. montigols and Plcea spp.

ts apnd Yorkt Chamberiin (9, p., 302) says that
the habits and work of JI. pufitasrgls are similar to I.
ilpeatun.
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PLATE 15

This plate 1s designed to show the size dif-
ferentiation between the genus ﬁx;ghg;n§ and
Gupathotrichus. MW resembles Gnathotrichus
more closely than the other genera covered in
this paper. Yotice the abundance of halr on

the elytra and pronotum of Xylsborusg.

X 35
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Genus Xylsborus Eichhoff

There has been much confusgion concerning the beetles
belonging to this genus and closely-related genera., The
genus Xyleborinug Reitter has been separated from
Zyleborus, but aecording to Dr. Chamberiin®, the genus
Zyleborinug no longer exists and the two specles of
ambrosia beetles previously listed under this genus which
attack conifers in the Pacific Morthwest have both been
placed as synonyms of Xyleborus sexeseni Ratz. These
two specles were previcusly known as Xyleborinus Lsugae
Swaine and Jyieborinug libocedri Swaine. Chamberlin
(9, p« 456) says that these beetles are apparently rare
and of little or no economic importance. Prebble (5%, v,

54) says that Xyleborinus tsugae is not abundant in

Canada and when present seldom penetrates more than two

inches inte the sapwood,

Ayleborus saxesenl Tatgburg

The members of this species are considerably

smaller than any of the previously-mentioned ambrosia

5 ibid.
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beetles, There is sexval dimorphism with the female the
greater in size, The female is from 2.0 to 2.5 mm long
and the male 1,5 mm, The females are blackish or brown,
shiny and thinly elothed with pals vubescenes, The

elytra are fesbly punctate-striate., The male, in addition
to being shorter, 1s clothed with longer pubescence

(Plate No. 15).

Distribution: Fastern and western Unlted States

and Europe,

and many hardwoods, Prebble (55, p. 54) says that
Ayleborinus tsugae also attacks Douglas-fir,

ang Torr.

E%§l§§ and Work: The tunnel s a distinet cave
affair and the young are free to roam about,
The entire surface of the walls of this chamber
is plastered with ambrosia fungug, consisting
of short, erect stems terminating in spherical
conidia. When fresh, the fungus is colorless,
but usually is gr@enisb yellow, regembling ‘
sublimed sul;hur. The brood chamber 1s packaed
at times with eggs, larvae, pupae and adults,
The larvae aid in extending the ehamber, The
wood passes through their bodies, and great
quantities of mustard-yellow excrement is
alected from the eolony, dbut & portion is
retained within the ¢ave to form a bed for new
erops of food fungus. Sometimes the remains of
deceased members are found in a deep reecss
with the mutilate? remains of prsdatory beetles
(9, P 457) .



The tunnels of Zyleborus sexaeseni are .8 to ,9 mm-
in dlameter (36, pp. 21-29). This would be equivalent

to 0335 ineh as compared %o ,0520 inch in those tunnels

constructed by Gnathotrichus.

v
A
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A BTURY O7 ANBRUSEIA BFETLE INFESTATICN OF DOWN
CO¥IFEROUS TIMBTR IN BENWTON COUNTY OREGON

This study was designed primarily to determine the
frequency and intensity of ambrosia heetle attacks in the
logs of various coniferous tree species in Benton County,
Oregon. Answers to the following questions were soughtt

1, That percentage of the logs are likely to

be attacked after being exrosed to ambrogia
beetles for at least one summer?

2. %hat are the relative intensities of attack
for sach genus of beaetle?

3+ ¥%hat tree spscies is most susceptible to
ambrosia beetle attack?

4, Do each of the gensra show any preference
for a particular tree species?

5« Does the diameter of the log and thickness
of bark play any part in the number of
attacks?

6. I8 there any relationship between the number
of enirance holes per square foot of leog
surface and the length of time ths logs
have besan on the ground?

7« Does the orientation or position of the
log play any part in attack intensity?®

Other pertinent and interesting information observed
during the field work of this thesis is inecluded,

Observations are confined to those genera and species
of ambrosia beetles that attack coniferous trees in

Benton County, Oregon., These same specles occcur
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throughout most of the Douglas~-fir region. The habits of
these ambrosia beetles are probably quite similar k
elsevhere, but they may vary considerably from year to
year or from area to area,

This study is primarily aeonamie‘father than
biological. Although a study of the biologies of these
insacts may be basie, 1t is felt that this survey, which
i1s designed to determine the frequency of ambrosia
beetle attack, is a necessary prerequisite to a damage

and control study,

Deserivtion of Study Area

A1l data were taken from cull logs and large chunks
of wood left after logging, The logging settings are
located on Mary's Peak which is about 12 miles west of
Corvallis, Oregon. The arasa studied is on the east slope
of the mountain and is within the Corvallls watershed
which is earefully managed by the United States Forest
Serviece,

The predominant timher specles on the area is
Douglas~fir. A%t the higher slevations, western hemlock is
often found in mixtures with Douglé3~rir, while at the

lower elevations grand fir is the main assoclate. Vestern
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red-cedar occurs as a monor component of the stand over
the entire slope, but is mors prevalent along the streams
and in other moist areas, Pacific yew (Taxus brevifolla
Nutt.) is present as small, scattered tress. Red alder
(Alnug rubra Bong,.) and golden chinquapin (Castanopsis
chrysophylla Hook, DC,) are the predominant broadleaf
trees of any size., Oregon white oak (Quercus garryvan
Dougl,) and bigleaf maple (Agcer macrop

vilum Pursh.)

oceur at lower elsvations. All of the above mentioned
hardwood species are attacked by ambrosis bestles,

The elevation range of the clear-cut units is from
700 to 2600 feet. The units are from 2 to 20 acres and
are on slopes from O to 90 per cent. The annual
precipitation is around 50 inches and at the higher ele-
vations is mostly in the form of snow.

The Douglas-fir Site Class ranges from high Site IIX
to Site V with the average a middle III. The average
Douglas-fir is around 30 inches d.b.h. and the average

yield per ascre is about 70 thousand board feet.

Bixteen logging settings were inspected in the
Corvallis watershed on Mary's Peak. The majority of
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these settings had been burned, thus limiting the size of
the sample area to a few, scattered spots. An especlally
thorough job of lo-ging was done in this area and only
small chunks and cull logs were left to sample. The
sample was further limited to those piesces that most
nearly approached merchantable log sigze. With these
limitatlons many settings had only a fow logs suitable
for sampling. In some settings all suitable logs were
sampled. In unburned settings or those with an
abundance of logs the samples weore taken in order as they
were encountered in cardinal directions. This procedure
was followed to minimize personal bias,

A one square-foot area of bark was removed from the
up-hill side of each logs The sample was centered on
the longitudinal axis of the log or chunk.

The information recorded from each square-foot
sampling area included the number of entrance holes for
sach genus of ambrosia beetle, the bark thickness,
diameter, orlentation and position of the log. Bark
thieckness was recorded to the nearest one-fourth inch,
Diameter was recorded by two-inch elasseg, Orientation
was aither northe-south or east-west, lLog rosition was
either in contaet with the ground at the peint of sample

or above the ground,
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As mentioned previously, the genera of beetles
present were zeparated by the size of the entrance tunnel,
A dissecting needle cut to fit snuggly into a Platypus
gallery fits loosely into a gallery made by Iry
and will not it without foreing into a gallery

constructed by Gnat 0f the tree species

sampled in this study, only western hemlock and grand
fir are likely to be attacked by all three genera. The
slivery boring dust of Flatypus 1s a better indicator
than using the modified dissecting needle because the

needle can be foreced into the galleries of Gnathc
if the wood 1s especlally green or rotten., The boring
dust of Gngthotrichus can be distinguished from that of
Irvpodepdron when viewed with a good hand lens, The

boring dust of the former is in the form of small "Cw

shaped®" shavings while that of the latter is composed of
flat, irregularly shaped particles, In logs that have
been down for several years the boring dust of Platypus

appears more like that of Try

Many factors confound this experiment. To begin
with, the exaect dates the settings were felled were hard
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to obtain as the Forest Service does not keep sueh
information in their files. Alse the elapsed time

between the beginning of felling and completion was not
known, It may have been that the peried of cutting
extended over a full flight period of tha beetles, The
settings wore located on seversl different aspects and
varied greatly in elevation., Many of the settings
contained beatle-killed trees from the 1950«53 epldemie

of the Douglas~fir beetle (Dend zag Hopk.)s

Logs from these trees as well as some from recent wind-

falls were often difficult or lmpessible to separate

from those that were alive at the time of felling. The
specles distribution was heavily waeighted in favor of
Douglas-fir. Observations on grand fir and hemloek were
quite limited. The exact dates of slash burning were not
determined, It is entirely possible that some settlngs
ware burned during the spring fiight of the beetles,

What affect this would have on attack intensity is n§t
known. There was also varlation in each setting in that
many logs were situated in damp stream beds while others
were exposed to the direct rays of the sun on dry
scorched slopes. The logs samﬁieélaleng the shaded
margins of the settings may have heen differently attacked
than those in the center, The type.of material sampled
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could also have had some influsnce on attack. Only small,
broken parts of logs and cull logs were avallable for
study., If whole, sound logs had been sampled the results
may have been different, Observations frem a Tew felled,
sound logs indicate that they are more heavily attacked
than the culls and chunks,

To partially compensate for this great varlation,
as many samples as time would permlt were taken., Three
hundred and seventeen logs were sampled, of which 242
were Douglas-fir, 45 grand fir and 30 western hemlock,

In this experiment existing conditions were evaluated
to determine answers to the previously mentloned qusstlons.
If time had permitted a better procedure would have been
to periodically fell a few trees of each specles for
several years. Using this approach one could systematicale
ly follow the pattern of attack for the exact felling
dates eould be controlled to fit the needs of the study.
Mueh of the variation that was found eould be reduced by
equalizing the pariod of time between fellings, felling
groups of trees that are similar in size, age and bark
thickness and by felling the trees in areas with the same
elevation and aSpaet. In such a regulated experiment
the role of other variables and interaction of variables

might be determined and eonsequently, more confidence
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could be placed in the findings., Under the circumstances,
such an experiment was not possible, It is hoped,
however, that this short-termed stuﬁy has provided useful
information on the habits of ambrosia baetles, The
results sesm to indlicate that a more comprehensive study

seems justified.

Analysis of Data

The majority of these data were analysed by the
statistical department at Oregon State College. Due to
the many variables and the unequal number of observations
recorded for each of these variables, the aampating
proeedure was necessarily complicated, There were five
varlables for each species of tree and beetle with
observations ranging from 7 to 199, Analysis of variance
by the least squares method was used, The mean squares
(M8) for length of exposure, log size, bark thickness,
position and orientation were divided by the error MS.
This resulted in what is termed the F value. The
hypothesss being tested are that the intensitles of attack
remaln the same regardless of the level of the variable,
Using exposure as an example, the hypothesis i1s that the

attack intensity remains the same regardless of the
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length of time the logs were exposed to attack. If the
¥ value computed for this variable is greater than the
value in the ¥ tables with corresponding degrees of
freedom, the hypothesis is rejected, or the intensity of
attack does vary with length of extosure.

In the analysis of the exposure variable, the sample
logs were categorized by the number of summers they had
been on the ground. The cldest settings examined were
felled in February, 1953, therefore, the categories wonld
be less than one summer, one summer, two summers and three
summers, Douglas-fir logs wers classified as large (41
inches and over), medium (21-40 inches) ard small (less
than 21 inches), Log size was caleulated from a random
samrle of 50 legs. The mean log diameter plus and minus
one standard deviation was classified as medium. Large
logs were those larger than the mean plus one standard
deviation and small logs were those smaller than the
mean minus one standard deviatlon., Bark thieckness was
computed in the same way. This resulted in medium bark
being 4 to 1 3/4 inches thick, thieck bark 1 3/4 inches and
over and thin bark less than 4 inch., It was intended that
grand fir arnd western hemlock logs be handled 1n this game
manner, but because of the small sample size and great

variation, log size was reduced to large (21 inches and
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over) and small (less than 21 inches). Bark thlckness was
classified as thick (over 4 ineh) and thin (§ ineh and
185S) .

Then the computed ¥ value is greater than the
corresponding ¥ value from the Table of F, it implies that
attack intensity varies with log dlameter, bark thickness
or other variable, However, in variables composed of
more than two categoriesg, the F value does not shew the
relationship among the individual mean number of attacks.
For example, if the F walue for the bark thickness
variable is lsrge, it implies that the mean number of
attacks in thin, medium and thick-barked logs are not the
same, but it does not provide enough information teo show
if the mean number of attacks for each derree of bark
thickness are different. It may well be that the number
ef attacks in thin and medium~barked logs are the same,
but that the number of attaeks in thickebarked logs is
significantly different from each of the former, To
show these differences tests with individual degrees of
freedom would have had to be used. This would have
roquired much more time and money as the data do not
readily lend themselves to this type of analysis because
of t-e unequal number of observations and the great

variation. The coefficlents of variation, which range
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from 90 to 243 per cent indiecats thie quite clear’y.

In addliticn, the syuarae of the multiple correlation
coel'ficlents vary from .221 to ,559. These coefflieients
show that in one case 22 per cent of the variation is
accounted for while in the other 56 per cent is accounted
for. 1In other words, 44 and 78 per cent of the variation
has not been explained. It may bs due to elevatlon,
climate or cther factors.

Some informatien is avallable from the means of the
variablaes in whieh the ¥ walues were greater than the
tabls values, Tor éxamgle in Douglas~fir attacked by

the mean attack intensities per syuare foot

of log surface for thing medium and thick bark are 2.7,
2.84 and 6.14, The T value showed that attack intensity
varies with bark thickness. Prom the mesans indlcated above
1t appears that there is a direct relationship between the
number of attacks per sguare fcot and bark thickness,

There apparently 1s a significant difference between the
number of attack&}in‘thiek-barkeé legs and those with
medium bark and thinner, but the difference betwesn the

attaecks on thin and medium-barked logs is not signifieant¢6

6These pradictions were made with advice from Dr. R, G,
Peterscn of the statistical derartment, Oregon State
College,



120

Although the conclugions from this study must oe made
with reservations, the results do provide some important
information, other than purely observational, on the
occurrence of ambrosia beetlss in coniferous logs in

this area.

fesulbs of Study asd Additional Obser

f'ven though significant results were obtained for
several variables, the sguare of the multiple correlation
coefficlents show that from 44 to 78 per cent of the
variation is unexplained by the data collected, Therefore,
even with highly significant results one cannot be
abselutely certaln that a variable such as exposure, bark
thickness or other is antirsly the cause, When the square
of the correlation coefficlent is greater than .5, the
significaﬁt results are more likely %o bo due to the

sampled varlables than the unsampled ones,

for at least vart of a summer were attacked by Gnat:

Lrypodepdron or Platyiug. If these data are tabulated so

that logs with at least one ambrosia heetle attack are
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assigned a value of "1® and those unattacked "0%, this
begomes a sample from a binomial pcopulation. In other
vords attacked logs are considered successes and unattacked
logs failures., Considering all logs together, regardless
of speeles, the confidence interval caleulated from the
sample mean and variance 1s 8776 to ,9401 with a
confidence coefficient of .95, This indiecates that if all
possible samples were taken and similar confidence
intervals c¢alculated, 95 per cent of them would inelude
‘the true or population mean of the number of logs attacked,
This sample shows that if coniferous logs are laftk i
exposed to ambrosia beetles in Benton County, from 88 to
94 per cent may be attaeked, |
When the ssmple logs are considered ssparatali by
specias, the percentage of logs attacked for Douglas~fir,
grand fir and hemloek is 93, 89 and 91 per cent
respectively. The eonfidannq intervals for the separate

species are tabulated in Table 1.

ez of attagk: Confidence intervals
for the relative intensities of attack for each genus are
shown in Table 5, In eomputing thess eonfidence intervals,
all sample logs were used regardless of the length of
time they were exposed to attacks As many of the logs had
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yet to be attacked by the beetles, these intervals are
somewhat low., The interval for Platyrus_ineludes all
Douglas«fir samvles and as it was found in only one of
242 logs, the resulting interval 1s drastically reduced.
Tryrodendron attacks in the greatest numbers, The
number of attacks per sguare foot of log surface for this
genug can be predicted with a confidence eoefficient of
.85 to be somewhere between 5,24 and 6,80, Gnathotrichus
wlll attaek at about half this rate., The confidence
interval is 2.60 to 3.63 attaecks rer square foot., If all
loge are taken into consideration Platypus attacks at the
rate of ,26 to ,74 attacks per square foot, but in grand
£ir the number of attacks is coneiderably greater. The
mean number of attscks for all grand fir logs, including
those that had not been exposed for a full summer was
3.22 per square foot. The highest intensities of attack

prer sguare foot for notrichus, Tryrodendror and

Platypus were 25, 36 and 21 respectively,

The order of attack intensity is just the opposite
of the observed depth of penetration by each genus.
Iry.odendron, which attacks in the greatest numbers, seems
to penetrate the wood least. Gpathotrichus, whisch attacks
in the next greatest numbers, penatrates to a greater

depth than Iripc

dropn, although both genera seem to be



generally confined to the sapweed in Douglas-fir, 2latypus
penetratses very deep into grand fir and hamlock and in

the two observatlons in Douglas-fir it also penetrated

far deeper than the other two genera. Xylsgborug was not

found in any conifercus logs. The work was observed in

Pacific madrone (Arbutus menzissii Pursh,).

Specles creference: Dr. Peterson of the Oregon 3tate
Collaege Statistical Service recommendad that the data
from Douglas-fir, grand fir and hemlock not be combined to
Jdetermine 1f a certaln trae species was most suseeptible
to ambrosia besetles, The reason for this was because of
tha great difTerence of the error mean squares for each
of the %tres specles. Had the variance or error mean
squares been somawhat the same, all the data conid have
begen combined and such an analysls computed. The mean
number of attacks per square foot for all ambrosia beetles
is 10.4 in Douglas-fir, 6,2 in grand fir and 6.6 in
western hemlock,
and 2latyrug showed a preference in the
species of log they attacksd. [latyous wilasonl occurred
much more abundantly in grand fir than in hemlock. It

was only sncountered once in a samrle log of Douglas-fir,

The mean Intensitiss of attack for grand fir and hemlock
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are 3.,22 and .40 entry holes per square foot of log surface
respectively. Just why this beetle should almost
completely ignore Douglas-fir is not known., One can
postulate several reasons among which are: (1) that a
distasteful substance may be present in Douglas-fir bark
or wood; (2) that the moisture conditicn or other

condition 1s not satisfactory for the growth of the fungus
upon whieh Platypusg subsists; (3) that the wood is too

hard to allow for the deer galleries usually constructed

by this specles.

Irypvodendron showed a distinet preference for Douglase
fir, but it 1s believed that this is because most of the
settings which contained grand fir and hemlock were felled
in the spring of the year which, as shown in Table 6,
appears to be the period of least attack., Several
observations of 20-30 attacks were recorded in both grand
fir and hemlock. Plate No. 5 shows a grand fir log

moderately attacked by Irvrode: This

species was also the only ambrosia bsetle observed in
wastern red-cedar samrle logs. Although it apparently did
not attack this species with the same intensity, as many
as 16 attacks per square foot of log surface were noted
on large stumps.

Gnathotrichus showed no special preference for any of

the econiferous logs sampled. Several galleries belleved
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to be constructed by this genus were observed in a large

western red-cedar stump, In Washington, Gnathotric

Bulegtus was observed in considerable numbers in western
red-cedar. Members of this genus were also found in

golden chinguapin and red alder.

Diameter and bark thicknessz: In Douglas-fir the
intensities of attack by Gnathotrichus and Irypodendron
were found to vary with log diameter and bark thickness
(Table Wo. 2).

The F value for log dlameter in Gpnal
greater than the tabular value at the five por cent level,
but not at cne per cent, Attacks per sguare foot by
Gnathotrichus seem to increase as log diameter and bark
thickness inerease, The mean attacks for small (10-20%),
medium (21-40") and large (41" plus) logs are 2,11,
3.57 and 4,32 respectively. This almost appears to he a
linear relation. The mean number of attacks per square
foot for the various bark thicknesses are 2,71, 2.84
and 6.14 for thin (less than %"), medium (1} to 1 5/8")
and thieck (1 3/4" and over) bark. The thick bark value is
cvrobably significantly different from either the thin or

medium value, These data indicate that Gns

whieh inhablits logs all year around and for several years,
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prefers large logs with thick bark probably hecause of
the higher moisture content which favors the growth of
ambrosla fungi, , |
zgzggggggggg, on the other hand, spends only about
six months in the log and seems not to be so partieular
about the size or bark thickness. Both the log diameter
and bark thickness F values were larger than the values
from the F tables at the one per cent level, The means
for small, medium and large logs are 7.59, 7972 and 4,32,
This would indicate that small and medium logs are
equally attacked while large logs are attacked somewhat
less, Very thin and thiek~barked trees seem to be less

attractive to

pedendron than medlium-barked trees,

The mean abttacks per square foot for thin, medium and
thick«barked trees are 2,14, 7,40 and 3,20, These means
are highly influenced by ones concept of bark thickness.
For instance, if the mean number of attacks in thine
barked trees was computed from data including trees with
% ineh bark the mean would be 8,22 instead of 2,14,
Additional perscnal observations in this area confirm

the faet that the thickebarked logs are less heavily
attacked, These logs may be attacked less heavily for the

opposite reason Gpathotriehus attacks them, Iryrodendron
is reported to prefer partially seasoned wood (52, p. 37).
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The thicker-barked trees are more resistant to drying out
and are probably too moist or green for the bheetles.
Decause of the fewer observations in grand fir and
hemlock, log size was reduced tc two categories--large
(21" and over) and small (less than 21"), Bark thickness
was similarly reduced to thin (4" ard less) and thick
(" and over). None of the P values were large enough to
show that these variables had an effect on attack
intensity. The F values for [latypus were quite close to
the tabular values at the five per cent level, however,
and the means may give some idea of the difference. The
mean number of attacks per square foot for small diameter
logs was 2,06 while for large logs it was 6.42. For thin
bark the mean was .33; for thick bark 4,27. Fleld
observations in addition fo theose data indieate that
Platyrus prefers the larger, thicker-barked trees., In
down, whole trces, the highest intensities of attack are
in the butt and second logs. The top logs are least
heavily attacked,

Length of exrogsure: The expesure T values for both

trichus and Trypodendropn in Douglas-fir are
signifiecant. This indicates that attack intensity may

vary with time., The mean number of attacks per square
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foot of log surface for logs exryosed to Gnathotrlechus,
for less than one summer, one summer, two summers and
three summers are 1.28, 3,54, 5.64 and 4,10 respectively.
These means signify that Gpnathotrichug may continue to
attack logs for several years., No data were recorded for
logs oxposed for four or nore summers, but observations
have indicated that only logs in very meist, shaded places
are likely to contain live Gunathotrlichug after such a
period of tinme,

The expcsure F value for Irypodendron was significant
at the five per cent level, but the means show an impossible
trend, The mean number of attacks per square foot for
logs exposed for less than one summer, one summer, %wo
summers and three summers are 7.33, 9.22, 5.76 and 3,80,
These means indieate tha*t the %otal number of attacks
dacrease with the length of time the logs were exposed to
attack. This is, of course, not possible, If 3 1eg.
eontalns a total of nine attacks per sguare fool one year
1t 15 not going %o contain enly five attacks after being
exposad still longer. The square of the multiple
correlation coefficlent for Trypod ndropn in Douglas-fir is
.5428, This indicates that the data gathered account for

54 per cent of the variation while 46 per cent remains

unaecounted for, The im ossibhle trend shown above is
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probably due to some environmenﬁal resistance such as -
weathor, parasites, predators or food supply whieh
regulates the number of insects available for attack each
year.

Since the sguare of the multiple correlation
coef’icient in Cpathotrichus is .5519, one eculd logieally
ask 1f the inerease in number of attscks was alsc due
to unexplained variation., This is entirely possibls, but
it 1s less likely because the means show oprosite trends
in Gnathetrichus and
Irypodendron 1s impossible from the exposure standpoint
above, the trend for Gpathotrichus 1s strengthened because

Since the trend in

envircnmental resistance, or whatever the causative factor,
is quite likely to work agalnst thls genus also,

Platypus wllsonl wasc not present in enough sample logs
to caleulate an attack intensity trend with exposure.
It 1s belloved, however, that this specles will attack
the larger lozs more than cnce. During the course of the
field work for this paper, this species was found in
Douglas~fir in only two instances., In a standing beetle-
killed tree that is known to have been dead for over four
years, this sveclies was quite numerous. A number of live
specimens were taken from lar-e grand fir stumps that had
boen dead long enough for the sapwood to become guite

decayed,
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In neither the grand fir or hemlock analyses waere the

axrosure ¥ valineg gignifieant.

Orientation and position: As each sample log was
examined, the position of the log (whathar in contact with
the ground at the ncint of samrle or abova the ground)
and the orientation (whether north-south or east-wast)
wara racorded. Tach of these variables werae analyzed to
deternine 1f the number of attacks were the same
irregardless of rosition or orientation,

In none of the tree specles waras the rosition F
valueg signiflcant., This indleates that the number of
attacks ware the same in logs resting on the ground and
those not in contaet with the ground. The reason for
testing rosition is because it was speculated that logs
ahove the ground would dry out sooner than those on the
ground and, consequently, be less attractive to ambrosia-
beetla attack. Arparently thils is not the ease,

Orlientation ¥ values were highly significant (one

per cent) for

in grand fir.
nas signifiecant at the five per cent level,
In both Douglas-fir and grand fir, Tryrodendron

seemed to prefer logs oriented cast and west, As data
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ware not eollaetad from the north and south sides of the
logs orlent=~d =2ast and west, one cannoh be sure whaether
or not solar radistion is ragronsible for this difference.
To ennfuse the issue further, DPlatypus wilsonl seems to
rrefer thnsae lozs oriented north and scuth,

Kean (43, p. 271) and Chambarlin (10, p. 97)
indicate that logs oriented north and south have higher
subcortieal %temreraturss and, consequently, would dry out
fagster. If this is the case the ahove orientation
preferences malte still less sense as 2lgtypus which
inhabits a log for a lenger peried of time sghould attack
aast-wast logs with greater intensity. More informatlon
1s needed baforz any definite conelusions may be reached

eoncerning oriantation,

Additlonal irformstion: All Douglas-fir logs that
had been on the ground for at least one summer wers
grouped according to the season of year 1n which they were
felled. A4nalysis of variance ccm utations were carried
out, The hypothesls being tested was that the attack
intensitity was the same irregardless of the season the

legs were felled. With Gnath 15 the F value was not

it was highly significant., The mean
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intensities of attack for fall, winter, spring and summer
are 8.9, 11.0, 3,3 and 7,1. Those logs felled in the
spring seem to be the least susceptible to attack while
those felled in the winter are the most susceptible,

The results of thils analysis are in agreement with an

experiment carried on in Canada (52, p. 38).

Summary by Genug of Ambrosia Beetle

nod 3

iron attacks were most

heavily econcentrated in 21«40 inch Deuglas-fir logs with
bark + to 1 3/4 inches thick. An average of more than
seven attaclks per square foot occurred in Douglsamfir logs.
The number of attacks in grand fir and hemlock were
considerably less, but it is believed that at least part
of this difference igs due to the time of year the sample
fir and hemlock logs were felled.

ndron does not
geem to attaek a log more than onee and it prefers locss
that are felled during the winter., Logs felled during the
srring are attacked the least.

The members of this genus definitely do not appear to
attack with the intensities that are reported in Canada
where attacks of one to two hundred per square foot are

not uncommon (52, p. 39), In July, 1956, the author
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observed as many as 87 attacks per squszre foot in
Douglas=Tir logs near ¥4, 9%, Helers in Yashington.
Counts from several infested logs indicate that the

average intensity of attack is arcund 25 per sguare foot.

In this area Tryp rog wvera obgerved qulte numerously
in limbs as small as twe inches in diameter. In Benton
County the smallest material observed infested with this
cenus was six lnches., It geemsz that this genus attacks
with greater intensities as it progresses northward.
Speeimens of Tryrodendropn were cbserved in flight as
aarly as the first week in April. By the end of April,
vroviously uninfested logs had an avaerage of seoven attacks
rer sguars foot. Callery construction was quite ranid and
by the end cof the month the baetles were one-half inch or
mere into the sapwood wheve tha first braneh wss constructe
ad. Galleries of more than thres inches in depth are not
comuon in Douglag-fir., In all céses it wag the female
observed axcavating the gallery while the male stood guard
at the entrance. Copulation was obgerved o take place
at the juncture of twe gallaries as well as on the surface
of the logs. @os laying began early in May and by the end
of the month ths young larvae had begun constructing
larval cradlas. Although not in this same area, new

lineatum were collectad emerging

adulss or I ron
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from their galleries in the niddle of July.

411 specimens collected during the field work of
this thesis were I. lineatum. No known specimens of
I. pufitarsis were collected, but ons specimen believed
to be this speciss was taken hibernating in the moss on a
maple tree in February, 1696,
I lineatun was the only specles incurred

in western red=-cedar. OSeveral moderate attacks were noted,

especially on the larger stumps.

In Douglas~-fir, Gnathotriechus shows
a preference for large, thick-barked logs. This genus
attacks hemlock and grand fir with about the same
intensity. The eonfidence interval of attacks per squara'
foot for all tree specles is 2.69 %o 3.63 whieh is about
hal? that for TIrypedendron.

The data indicate that this genus may attack the same
log several times, but few live beetles were found in
trees dead longer than four years. Apparently the time of
vear the logs are eut has no bearing on attack intensity.

Spacimens of this genus were caught in flight at the
end of HMay, but several were noted on the outside of the
logs before this time. A4s early as April, fresh boring

dust was noted on the bark of several infested logs,
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Gnathotrichus retusug and G. gulcatus were colleeted in
about squal numbers. Both specles were taken and
identified from Douglas-fir, hemlock and grand fir,
8. guleatus may show a slight preference for Douglas-fir,
The depth of the galleries excavated by these
specles varies greatly. In grand fir, galleries up to
elght inches deep were measured, In Douglas~fir they
penetrate much less radially., 1In some logs of all species,
the tunnels branch almost immediately at the juneture of
the eambium and the wood and then follow the annual rings
for as much as eight inches. In other logs the insects
bore directly into the log for several inches before

exnatructing side galleries, 3 sesms to

construet many more larval eradles than either of the

other genera.

Platypus: Platypus wilsonl shows a definite
prefarence for grand fir logs, and although the F values
for size and bark thickness in the analysis of variance
are not significant, it is believed that this specles
prefers the larger, thieck-barked logs. It occurs less
rréquantly in hemlock and seldem in Douglas~fir,

Those beetles have a tremendous excavating capacity.

Logs that had been attacked for only two months in the
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fall of the year werse penetrated to a depth of eight
inehes, Several large stumps over four feet in diameter
were penetrated to within a few inches of the center.

Both male and female were observed to overwinter at
the entrance of the gallery with the male nearer the
outside. When disturbed, both sexes emlt an audible,
squeeking sound and retreat into the gallery for
protection. Very few specimens were collected that had a
full complement of tarsal segments, This loss apparently
does not hamper their travel within the galleries. The
members of this genus are the most awkward of ambrosia
beetles when walking around outside the galleries.

Both Platypus wilgonl and Gpath

were observed quite numerously in live hemlock trees that

had been injured by logging or fire. The beeilss would
bore their galleries in or near the logzing sear, On the

burned trees they occurred mostly near the base,

Copglusions:

Coniferous logs in Benton County seem to be less
severely attacked than those in Canada, but it does not
take many “pinholes® to reduce lumber grade signifiecantly,

Ninety-one per cent of all logs sampled contained
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one or more ambrosia beatle attaeks per square foot of
log surface, In Douglas-fir the mean intensity of attack
was 10,4 holss per sguare foot. In grand fir and hemlock
the averages were 6.2 and 6,6, Most of the logs sampled
ware fully exposed to the drying effects of the sun and
wind. Shaded and partially shaded logs may show heavier
attacks, but whether they do or not the author is of the
opinion that the data rresented in thls paper are
sufficient evidence to investigate the amount of damage
caused by ambrosia besatles and to search for means of
reducing this damage in Penton County, Oregon., The time
has yet to come when all logs will be immedlately

removed from the woods. Studies should be undertaken to
declde if the cost of spraying logs or moving them

faster will pay dividends,
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TABLES



TABLE 1
CORFIDENCE INTRRVALS FOR PERCENT OF LOGS ATTACKED AFTER BEIRG EXPOSED T0
AMBROSIA BEETLES FOR AT LEAST PART OF ONE SUMMER!

Douglas~fir ; Grang fir Hemlock _ Total
No. of Successest 211 37 31 279
No. of Fallures: 21 3 4 28
Total or ni 232 40 39 307
Mean or ¥ +9095 »9250 8851 5088
'valg of Populatlon Means at Five Pergent Lavel

A1l logs: 8766 to  .9410 or 88 to 94%

Douglas-fir:s .8726 to  .9464 or 87 to 95¢

Grand firs .8434 to 1.0000 or 84 to 100%

Hemlock: .7803 to L9911 or 78 to 99%

1Coasiaerad a binomial porulation with attacked logs as successes and
unattacked logs as failures.

681



TAB

LE 2

ANALYSIS OF VARIANCE (Douglas-fir)

GHNATHOTRICHUS TRYPGDENDRON
Seurce Variation DF 88 WS ¥ TSE uS ¥
General Mean 1 457,22 457.22 157.38 157.38
Exposure 3 747,17 249,06 18,2+ 623,98 207,99 3.9%
Log Diameter 2 5,81 47,90 3.5% 75350 376,75  7.0%*
Bark Thickness 2 312,37 156,18 11.9%+ 592,98 296,49 5.5%%
Orientation 1 24,31 24.31 1.8 448,39 448,22 8, 4%%
Fosition 1 42,12 42.12 3.1 4,66 4, -9
Ervor 232 3168.56 13.66 12439.08  53.62
Total 242 7071,00 27205,00
Multiple Correlation ;
Coefficilent Squared (R2) .5519 .5428
General Mean (%) 3.330 7250
Coefficient of Variation (c.v.) 90.1% 101,0%
* Indicates significance at the 5% lsvel.
*#Indicates significance at the 1% level.

oyt
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TABLE 2 (CONTINUED)

MEANS
Grand Meant
Gnathotrichugs 333
Zrypodendron: 7.25
Log Diameter: 20" & less 21=40" Over 40"
%gggﬁg&x;ggggs 2,11 3,57 4.32
yrodendrons ‘ 7+59 7.72 4,30
Bark Thickness: Less than ¥* -1 5/8" Oyer 1 5/8%
Gnathotrichus: 2.71 2.84 6.14
Tryvodendron: 2.14 7240 3.20
Log Orientations orth-Sout Fagt-West

Log Positiont

Length of Exposure: Less thap 1 yr. Jlyr. 2vr., 3yre

1,28 3.53 5.64 4,10
7433 9.22 5,76 3.80




TABLE 3

ANALYSIS OF VARIANCE (Grand fir)

GNATHOTRICHUS TRY *ODENDRON PLATYFUS
Source of — e
Yariation  DF "SS i F_____88 Wg —F 8§ W8 E
Genaral
%ﬁ;ﬁ‘ 1 25,14 25,14 20.76 20,76 106,80 106.80
gigistar: 1 3.93 3.93 .20 0% «05 .01 85.54 85.54 3.67
Thickness: 1 .01 0L merm .14 Jd4 0 L02 70,49 70,49 3.03
Orientation: 1 30,91  30.91 1.62 34,30 34,30 4,16% 245,10 245,10 10,50%*
Position 1 .21 21 .01 2.88  2.88 .35 .85 .85  ,04
Error: 40 766.78 19,17 341,13 8,26 934,46 23.36
Totals 45  1105,00 438,00 1873.00

R2 3060 .2212 5011

v 2,47 1.16 3422

C.V, 177.2% 247.8% 150.1%

Y1



TABLE 3 (CONTINUED)
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MEANS

Grand Mean:

Gnathotrichus:
Irypodendron:
Llatypus:

Log Diameter: 20" & less { "
Gnathotrichus: 2.18 +25
Trypodendront 1.11 1.00

nl§*229§= 2.06 6.42

Bark Thickness: i o Over + ¥

1.17 1.,1%
#33 4,27
Log Orientation: Ho T Eagt- Wesi
Gnathotrichus: 3.56 1.86
Irypodandron: 0.00 1.79
4 pug: 6419 1.59
Log Position: On_Groupnd
2.58
1.03

3.73




TABLE 4
ANALYSIS OF VARTANCE (Western hemlock)!

GRATHOTRICHUS TRYPODENDROR

Source V. , _DF S8 S 7 38 s P
General Mean 1 45,87 45,87 8.38 8.38
Log Diameter 1 2.71 2.7 .24 5.13 5.13 »24
Bark Thickness 1 10.80 10,80 1,19 26,14 26,14 1.19
Orientation 1 5&8“ 5.84 ,65 099 ¢99 ti}s
Position 1 1.23 1.23 .14 377 3.77 «17
Error 23 207,82 S.04 505.92 22,00
Total 28 494.00 852.00

R? .5793 .4062

¥ 2.86 3,28

Ca¥u 195« 1% 109 ;6%

1&lthcugh Fl ug occurs quite plentifully in some hemlock logs, it was not
prasent in enough sample logs to be included in this analysis.

i
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MEANS
Grand Mean:
Gnathotrichus: 2,86
Irypodendrons 3.28
Log Diameter: 20" & less Over 207
Gnathotrichust 2,00 3.70
Bark Thickness: 3" & less Over #%
%iggggfg;ggggx 1,46 4,06
endron: 4,30 2,40
Log Orientation: North-Seuth East-West
1.92 3.95
4,08 2.68
Log TFosition: On fround Above Ground
Gnathotrichus: 3.28 1.57
n: 3;42 2




TABLE 5
ANALYSIS OF VARIANCE (All Speciles)

Source of _GNATHOTRICHUS TRYZODENDRON
Variation DF 83 S F____"88 S F
Between
Species 2 30,36 15.18 L85  1648.72 824,36 16.8%*% 394,27 197,13 49.5%%
Within | | |
Species 314  5§585,11 17.79 15,408.20 49,07 1452,98  4.62
MEANS
GNATHO TRICHUS TRYPODENDROX PLATYPUS _ALL
Total Total Total Total
Specles il Attack it Attack Hean Attack ach 3L
Douglas-fir 242 805 3433 1755 7.25 1 0,00 2560  10.6
Grand fir 45 111 2,47 52 1.21 145 3.22 308 6.8
Hemlock 30 87 2.90 100 333 12 40 199 6.6
Totals 317 1003 3.16 1907 6.02 157 .50 3067 9.9
CONFIDENCE LIMITS OF MEANS
, " 3.63 6.80 74
VERer 1imit .69 5,24 .26

ov1



TABLE 6
ANALYSIS OF VARIANCE TO DETERMINE IF THE FRLLING TIME INFLUENCES ATTACK INTERSITY IN

DOUGLAS~-FIR
GNATHOTRICHUS:
Degrees Freedom = Sum of Sanares Mean Sguare F
Between seasons 3 ' 60,84 20.28 +95
Within seasons 158 3365,16 21.30
Total 161 3426,00
TRYPODENDRONs
Between seasons 3 1387,08 462,36 9,88%%
¥Within seasons 198 - 9271.30 - 46,82
Total 201 10,658.38
SEABSONAL MEANS
Fall Winter Spring Summer
GNATHOTRICHUS: 3.4 4.0 4.6 4.9
TRYPODENDRON: £.9 11.0 3.3 7.1

LyT
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