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BOARD OF SUPERVI SORS
County of Santa Cruz
701 Ccean Street

Santa Cruz, CA 95060

RE: QAK | NFESTATI ON
Dear Menbers of the Board:

Tan Oaks have been dying rapidly in the Santa Cruz Muntains. In
addition, live oaks may be jeopardized by this blight as well.
The California Department of Forestry and Fire Protection (CDF),
the Departnent of Food and Agriculture, and the University
Cooperative Extension have collected sanples from dying trees.

So far, standard diagnostic tests have not identified the cause.
Potential outcones of this epidemc include increased fire
hazards, adverse effects on wildlife, and an increase in the
popul ati ons of oak bark beetle. The beetles are considered the
secondary cause of nortality.

Tan Qaks appear to have limted economc value, other than as
firewood, and can be expected to regenerate quickly and

vi gorously. Attached are copies of articles published by the
University of California regarding this problem On the other
hand, live oaks, which play an inportant role in suppressing
growt h of Chapparal and other nore flamable vegetation, grow far
nore slowy. Their loss may be a significant detrinment.

One of the great shortfalls we presently face is a |ack of

reliable information on the cause of the blight and the extent to
which it has already taken hold in our forest |ands.

, 25.1



Sept enber 22, 1999
Page 2

Gven the extrene conditions existing in our comunity, |
recommend that the Board direct the Agricultural Comm ssioner and
the County Fire Chief to assenble a Scientific Task Force that
includes representatives of UC Cooperative Extension, a
representative from CDF and the Agricultural Conm ssioner's
Ofice, researchers from local University prograns, and
representatives of the community with know edge of the causes and
threats to the woodlands. The Task Force would return to the
Board of Supervisors on or before Decenber 14, 1999, with a
status report and recomendati ons on what the County can or
should do to respond to the epidemc, and with suggestions of
environmental |y sound measures that are available to property
owners who wish to attack this problem on their |and.

Slincerely,

JA:1g
Attachnments

cc: Chief Wert, CDF/ County Fire
Dave Mbeller, Agricultural Comm ssioner
UC Cooperative Extension

1957C5
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Western Oak Bark Beetles and Ambrosia Beetles, Killers of L 1\ve0aks

by Pave! Svihra, University of California Cooperative Extension

Oak bark bectles and ambrosia beetles are very
small insects (1.7 to 4 mm long) that attack and
may kill oaks by boring beneath or through the
bark into the sapwood aud heartwood Three
specics are common throughout California: the
Western Oak Bark Beetle, Pseudopityophthorus
pubipennis, the Qak Ambrosia Beetle,
Monarthrum scutellare, and the Minor Oak
Ambrosia Beetle, M. Detinger. These beetles have
appeared very suddenly, and seasonally later than
usua after the very cold spring of 1999, wreaking
havoc among the California live oaks, Quercus
agrifolia, in the landscape and natural forcsts of
Marin Counly.

Western oak bark beetles and ambrosia beetles

Fig.}. Trec hcavily infested by ambrosia beetlcs.
Only when their population is high, these bectles attack
stems so high. Foliage was sdll groen, yct this trec was
Ikilled before ambrosia heet{es arrived.

attack wounded and stressed trees. If
environmental conditions contribute to stress oaks
in areas where bark beetle populations have
tcached epidemic proportion, the beetles may
attack and Kill trees that appear to be healthy. Such
a sSituation has developed during the last four
years, when apparently healthy oaks in the gardens
and natural forest have been killed in large
numbers as far south as Sausalito and north to
Novato. Timely removal of infested trees may
reduce further wree losses, but there is little that
can be done directly co stop bark beetle and
ambrosia beetle epidemics in the natural forest.
The best defense that arborists, pest control
advisors and homcowners have against such losses
is to learn about oak health care and the beeties
habits.

Life History and Habits

Western Oak Bark Beetle. P pubipenanis. These
beetles usualy attack severely injured, dying or

dead trees. They repraduce in great numbers

Fig.2. Initiation of egg gallerie

oak bark beetle. The transversely excavated cgy
gallerics are marked deep in the sapwood. This vak

had no sign of ambrosia beetles, which arrived 10 days
later. '

primarily in oak fircwood, emerging to attack ouks
and tan-bark vaks in the Landscape. Adults cmerge

The University of California. in accofdance with apphicable Feders! and State taw and University polCy. does net discriminale on the basis of race, calor, nalional ofigin, sax, disatinty Ade
medieal eandiion (cancer-related), ancealry, mania! stats, cilizanship, sexual oriantafion, or slatus as 3 Vietnam-era veleran or specal disebled velsrun  Tho University also piolils
3CRU3J harassment  Inquinies reganding Ivs policy may te addrcsscd ta the Alitmaiive Action Dlireclor, Wniversity of California, Agricultire and Natural Resowrces, 1111 Frankin Sneet

Flaor, Oakland. CA 94612-3560, (510) 987-0086.
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near the trunk base. Reddish-brown boring dust + Promptly cutting down infested wees with the
appears on the lower bark surface near the tree - symptomatic brown foliage, chipping the
base. smaller branches and splitting the wood for
Sap flow and bark beetle borings attract oak firewood. Firewood must Immediately be
ambrosia beetles and other associated inscets to covered with clear plgstic for six monihs to
the same tree. They also bore in extremely high prevent new brood emergence and
numbers into bark already occupied by oak bark subsequent attack of oaks in the vicimity.

beetles. However, the ambrosia beetles penetrate
through the bark degp into the heartwood and fine
white sawdust appears on the tree trunk (Fig.
4.). The amount of their feeding depends on the ¢ Avoiding heavy intermediate pruning cuts thac

wood's moisture and surrounding temperature. open the oak canopy to physiological stress.
Large trees, more than 10 inches in diameter are

mostly attacked near ground level and succumb
rather quickly. The foliage of an attacked live oak
becomes pale green and then rather quickly
changes into red.

Proper Oak Health Care
Prevents Bark Beetle and
Ambrosia Beetle Attack

¢ Removing dying, dead and damaged branchcs
to maintain healthy and vigorous oaks.

Ther_e is no historica_l record about such rapid and Fig.5. The cross- and longitudinal section of a
massive dieback of live oaks as we are now live oak trunk killed by ambrosia beetles. Or WASt™
expericncing in Marin County. The adage that “an Ambrosia beetles were blamed for the death of wbis
ounce of prevention is worth a pound of cure” is wee but once the bark was removed, pblocm and
. . : xylem were found to be girdled by oak bark beetles.

certainly true with regard to the protection of Also notice the growth Of Monilia fungus that cauxed -
landscape oaks. Epidemics of these beetles black discoloring of tunnels and invaded the
originated in naturally growing tan-bark oaks, ?ﬁnducl;[m? Sziem COTIE’a: e’;[ahe |_nfeisted ;Ccliﬂﬂ with

. . : e moninfested One On the left. It is Clear that
Lithocarpus densiflorus. In 1995 massive deat_hs chemicals injected t0 the System cannot reach and kill
of tan-bark oaks from unknown causes began in the feeding larvae, because water-conductive vesscls
the Mt. Tamalpais-Mill Valey region. These dead are plugged.

tregs served as a staging base for new brood

A ) ¢ Grinding the stump after the oak is removed.
beetles to emerge and attack nearby live oaks in

the natural forest and landscape. Tan-bark oak and ¢ Preventing damage by insect defoliators such
California live oak diebacks in forest stands as oakworm and tent caterpillars, which arc on
cannot be controlled with chemicals at reasonable the rise.

costs and for environmental reasons. Once these « Irrigating drought stressed oaks during
beetles have compléted thelr attack, there are no summer to reduce drought damage to roots and
chemical controlsthat will save the tree (Fig. 5). improve tree vitdity. Apply soaker hose 10 the

We do not have complete biologica information
on these pests. It is difficult to predict how long
the epidemics in natural forests will last. Thereforc

it iy important to act promptly to reduce their
impact in the landscape by: o Reducing damage to roots; and rhe root crown

area within the drip line of a tree once every sin
weeks. Lay down soaker hose across (at right
angles) to the slope.
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in the spring and fly to dead or dying oak material,
where they bore through the bark and construct
two transverse egg galleries in the phloom and
xylem tissues (Fig.2.). Females lay eggs aong
both sides of galleries. As besetles continue to bore
through the bark, they introduce a symbiotic
fungus (not yet identified) that stains and kills the
inner bark and sapwood around the egg galleries
excavated perpendicular to the grain. The
construction of egg galleries and the growth of
symbiotic fungus girdle and plug the tree’'s
vascular system (the vessdls that transport water
and nutrients to the tree). After eggs hatch, the
larvae make fine threadlike tunnels through the
phlocm into the inner bark where they pupate.
Newly formed adults make their own exit holes
through the bark and fly to attack oaks in the
vicinity or far away. This beetle has hvo or more

generations a year.
Oak Amnbyosia Beetle. M. scurellare. These

beetles attack dying, weakened, or diseased trees,
but mest prefer just-killed trees or par& of trees. In
March, the male penetrates the sapwood to a depth
of 2% inches. The female joins the male, mates

Fig. 5. Cross sect|on of aCdifornia Ilve oak
showing egg tunnels made by the oak ambrosia beeue,
Monothrum scutellare.

and introduces the symbiotic fungus, Monilia
brunnea. Doth sexes excavate two to four
diverging gallcries deep into the heartwood, each 2
to 6 inches long (Fig.3). The female excavates
egg niches in the sidewalls of the galleries, which
the larvae extend into “larval cradles.” The
ambrosia fungux grows into the cradles and serves
as a food source. Excavation of cgg gallerics lasts

s
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2 to 4 months; larval development, 6 to 8 weeks:
and pupation, 2 to 3 weeks. After atotal 310 4
months, new brood bcctlcs emerge through the
same entrance holes made by parent beetles. There
are two generations per year with two major fligzht
periods, the first in March and the second in
October. However, the beetles may fly almost
every day through the growing season because (he

different developmental stages overlap.
inor Oak Ambrosia Beetle, M. detinger. ' The

biology of this beetle is unknown but is probably
similar to M. scultellare.

Look for Symptoms

The first step in dealing with potential bark beetle
and ambrosia beetle problems isto leam to
identify symptoms of their attack. In apparently
healthy Cdifornialive oaks dark brown- to
black-colored granules and stained bark
surface below the entrance holes of western oak
bark beetles are the first signs of fresh infestation

Fig. 4. Beginning in March regularly check o :l 5
for appearance of dark brown tm black pgranulessy i
stains 0N the bark surface, brown frass, and finc i |
sawdust strcams on the lower  trunk.

A&/

3



‘Received. . 9120199 10:31; -> BOARD OF SUPERVISORS; page 5

Sep-iSEP 2@ '99. ©9:22AM P.5/5Sp.0 5

covering. the inside of the plastic was “black” from beetles trapped and drowned in condensed pools of water
(insert). They were the new brood adults of westem oak hark beetles. This environmentally round system is much

more effective than any chemical treatment.

area caused by frequent {rrigation. Too much » Spraying the trunks (up to 4 ft. above groundi
supplemental water or water applied too often twice with insecticide permethrin (Astro) (in
deny oxygen to the roots, reduce 1ree vigor, March and the end of September) espccial ly

high-valued ornamental oaks, oaks whose root
system was disturbed by any construction or
soil compaction, and oaks with the initia becile

predispose rees to beetle attack, and favors
certain serious diseases.

+ Minimizing soil compaction to prevent root attacks. However, these chemicals do not kil
diseases such as oak root fungus and beetles already in the ate and, at best, are only
Phytophthora lungus. mildly successful as preventatives.

Acknowledamente: This ressarch study has been supparted by many public. private organizations and private citizens: Marn
County Stormwater Pollution Prevention Program (MCSTOPPP)--far informalion on prolecting local creeks call 489-8528:
Drs. Paul and Geraldine Alpacl: Bartlett Tree Service; Gardaners’ Gulld, Gardenworks: Garden West; Clty of San Rafael:

and City of Novato. - .
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Pest Alert #1
Junel999

Sudden Death of Tanoak, Lithocarpus densiflorus

Pavel Svihra, University of California Cooperative Extersion

T4

. LR g . ]
' Fig. 1. Tanoak forest showing different stags of giebac
rasigerts. More than 190 vees have Seen killed by ha mystencus disease N the area shown,

—

dlinging o entire

Tanoak, tanbark-oak Or chestnut-oak, Lithocarpus
densiflorus IS alarge tree (some varieties are
shrubby} that grows naturally in Martn County and
many other arcas of the state. It israrely planted as
an ornamental but if the tree begins to grow from
seed in the garden, our residents favor it because this
tree grows “apidly and in the past has not suffered
significant dieback from biotic or abiotic agents.

In the summer of 199§, the first semous episode of
spontaneous tanoak death was reported in Mill
Valley. Homsowners residing in the urban forest
interface observed death of tanoaks in the forest
close to their properties. I visited these sites and
found severa! large trees with brown foliage
scattered among apparently healthy trees. | checked
the root system of orne brown tree and found well-
‘developed 0ak root fungus. which led me to the
conclusion that Armillaria mellza WasS the cause, By
carly spring of 1996 the ranoak death rate reached
epidemi¢ prop:.:r‘.ions (Fig ! ).

Symptoms of this unusual tanoek
dieback
From a distance. the tirst prominent symptorns are
drooped (wilted) new shoots (Fig.2A). Shoor wilting

Is spontanecus and occwrs throughout the crown,
Older leaves become pale green. Approximately
two-three weeks fater the foliage turns brown but
remains clinging to branches, visibiy announcing the
death of tanoak.

Chisel cutsinte theinner bark and szgwood at breast
height of affected trees, reveal saturated tissue that
drips burgundy-red sap. Samples of the symptomatic
branches. whether at the twme of drooping or iater
when all fol:age becomes brown, have ROT shown
staming in vascular tissues Close inspection of a
lower trunk may show an =xudation Of dark-brown
sap that stainsa few squaresinches of the bark
surface (Fig, 28). Sumples of the bark, inner bark
and phloem-xylem tissuesbeneath Stains were
culeured in different laberaicries several times
without revesling pathogens. However, the westemn
oak bark beetle was found beneath the bark,

In the summer, the bark spiits and breaks as a result
of drving. GUM often exudes rom ‘rese Splits. and is
then occupied with prominent clusters of Duldinia
spp. fruit bodies(Fig. 2C). Long striations of a
ditferent wan to pinkish discoloration becom.c visible
on the bark surface. Examination of the rcot-crown

Tre Snwersty 24 Caltamia, .1 aceci3ance with acpicade Secerat ang Stats law and Urivarsity poticy, $085 Nt Jiscnminate on the :és:s sfraca. seN”, 755003; RGN, 5. 43Ry 355, meddal
CRNINCA (2BN0RI-TEiBled), Ancesty. TAME $iatus, 2LZensHip. SEXUI| TNBratan. A StalUs a5 3 Vieam-ars veIe 3N or special disaties vetaran The Lnvers.ty 3130 prondas sexial 13rass et
Inqu ~es ~sgardicg " poticy may Se adressed ¢ e Alfirmative Adion Sirector Urvarsity of Calom:a, Agnauiture 2nd Nail/si Rescurces, 1111 Frasxia Sest § Floor Ogkiand, A 04517

1562 (317 9873096
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ncar the trunk base. Reddish-brown boring dust
appears on the lower bark surface near the tree

base.
Sap flow and bark beetle borings attract oak

ambrosia beetles and other associated insects to
the same tree. They also bore in extremely high
numbersinto bark aready occupied by oak bark
beetles. However, the ambrosia beetles penetrate
through the bark deep into the heartwoed and fine
white sawdust appears on the tree trunk (Fig.
4,}. The amount of their feeding depends on the

wood' s moisture and surrounding temperature.
Large trees, more than 1 ¢ inches in diameter are

mostly attacked near ground level nnd succumb
rather quickly. The foliage of an attacked live onk
becomes pale green and then rather quickly
changes into red.

Proper Oak Health Cure
Prevents Bark Beetle and
Ambrosia Beetle 4tack

There is no historical record about such rapid and
massive dieback Of live 0aks as we ars now
experiencing in Marn County. The adage that “an
ounce of prevention isworth a pound of cure” is
certainly true with regard to the protection of
landscape 0aks. Epidemics of these beetles
originated in naturalty growing tan-bark oaks,
Lithocarpus densiflorus. In 1995 massive deaths
of tan-bark osks from unknown causes began in
the Mt. Tamalpais-Mill Valley region. These dead
trees served as a staging bass for new brood
beetles to emerge and attack nearby live oaksin
the natural forest and landscape. Tan-bark oak and
California live oak diebacks in forest stands
cannot be controlled with shemicals at reasonable
costs and for environmenta reasouns. Once these
beetles have completed their attack, there are no

chemical controls that will save the tree (Fig. 5).
We do not have complete biclogical information

on these pests. It s difficult to predict how long
the epidemics in namural forests will last. Therefore
it isimportant to act promptly to reduce their
impact in the landscape by:

FROM UCCE SANTA CRUZ 831 763 80@6

o Promptly cutting down infested trees with the
symptomatic brown foliage, chipping the
smaller branches and splitting the wood for
firewood. Firewood must immediately be
covered with clear plastic for six months to
prevent new brood emergence and
subsequent attack of oaks in the vicinity.

¢ Removing dying, dead and damaged branches
to maintain healthy and vigorous oaks.

+ Avoiding heavy intermediate pruning cuts that
open the os&; canopy to physiologica stress.

Fig.5. The cross- and longitudinal section of a !
live oak trunk killed by ambrosia beetles, Or wasit'? |
Ambrosia beetles were blamed for the decth of this |
tree but once the bark was removed. phioem and
xylem were found to bc girdled by oak bark beetles.
Also notice the growth Of Monilia fungus that caused
black discoloring of wnnels anc invaded the
conductive system. Compare :he infested section with
thenoninfested One cnthe left. It isclear that
chemicaSinjected 10 the System cannet reach and Kiil
the feeding larvac, because water-conductive VESSElS
areplugged. |

+ Grinding the stump after the oak is removed.

e Preventing damage by insect defoliators such
as oakworm and tent caterpillars, which are on
therise.

¢ Imigating drought stressed oaks during
summer {0 reduce drought damage to roots and
improve tree vizality. Apply soaker hose ‘o the
area within the drip line of a tree Once every Six
weeks. Lay down scaker hose across (at right
angles) to the siope.

¢ Reducing damage to roots and the root crown
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i Flg 5. Fr rcwood, cut from an oak that appeared hcalthy in Apni but was dead by mid-May, was immediazely
| covered with clear plastic. Ambresia beetles were thought to be the cause of death. Two daysafter cutting ond
i covering, the inside of ke plastic was “black” rom beetles trapped and drowned in condensed pools of water
(insert). They were the new brood acults of westem oak bark beetles. This environmentally sound system is much
moreeffective thanany chemical treatment,

D g

area caused by frequent irrization. Too much

¢ Spraying rhe trunks (up to 4 ft. above ground}

supplemental water or water applied too often
deny oxygen to the roots. reduce tree vigor,
predispose trees to beetle attack, and favors
cerigin serious diseases.

Minimizing soil compaction to prevent root
diseases such as oak roof fungus and
Phytophihora fungus.

twice with insecticide permethrin (Astro) (in
March and the end of September) especialy
high-valued >mamental oaks, oaks whose root
system was disturbed by any censtruction or
soil compaction. and oaks with tke initial seertle
attacks. However. these chemicals do not kiil
beetles aiready in the tree and. at best, are only
mildly successful as preventatives.

Ackuomedgmoo(s“ This research study has been supportec by

any putiic, private organizations anc grivate sitizens: Marin

County Starmwater Pollution Prevention =’rogra"n {MC3TOPPP--izr information cn protecting Iocai creeks calj 499-56528:
Dre. Daul anc Geraidine Alpert; Bartlett “ree Servsice: Gardener:’ Guild, Garzerworks: Garden ‘Nest; City of San Rafae
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__.gispiay diaback resemdiing treatment with phencxy harbicides.

Fig. 2. Witad shoots (A) signal the sudden dealh. None om ee recovansd after the wilt appsared. (8) Cozing rear the base of tres stem. { C | Daiclinia's fruiting dodies, rO) Suctars

area has not revealed development of oak root
fungus Nor Phytophthora disease on most dying
trees. Roots of tanoaks undergoing above ground
symptoms often have a pungent al cohalic odor, but
appear sound. The following year after the tree dies,
suckers sprout near the base. Soon their tips bend,
become chiorotic and die (Fig. 2D).

A very noticeable feature of the dead tanoaks is
massive infestation of the whole stem with amérosia
beetles in mid summer

Sampling, and information from
experts

Samples of dying tnnoaks were sent to State
Laboratories and University of California Plant
Pathology Departments at Berkeley, Davis and
Riverside on the five separate occassions. In the
beginning { suspected that tanoaks were infected
with chestnut slight fungus, Cryphonectria
parasitica, mainly because the initial symptoms
closely resembled those caused by chesmnur blight.
which occasionally infects, without killing. some oak
species in the sast. Besides selecting branch-twig
samples with different stages of wilted, dying and
dezad tissues, | also focused on abnormalities
(swellings at the tree base) to collect samples of
inner bark. No pathogens were ever isolated from the
branches or stern sections. and ne Armillaria or
Phytophthora was cultured from the roots, In each of
three separate samp les Hyvprxyion sp.. Pseudomonas
wlansii and Diplodia guercina were found.

Speculations about causes of
' the dieback

~.

Sudden death of tanoaks is localized in the Mill

Valey-Mount Tamalpais region and Inverness.

Differences of opinion exist among plant
pathologists and tree experts as to whether the cause
of dieback isa single pathogen or if thisspeeics has
been locaily predisposed to physiological weakening
by drought or other environmentat factors that have
caused damage. Opinions may have merit but with
one recent exception: very young trees have been
killed as though they were treated with a systemic
herbicide. It seemns probable that drought was an
important factor in placing the mature trees under
stress that triggered their death. However, the same
hypothesis does not hold for young trees that are
dying now.

Thereis no question, that after these trees have gone
through the progressive stages of the above-
described symptoms. their vigor rapidly declines and
they become vulnerable to secondary insect pests
such as bark beetles Pseudopityophthorus
pubipennis, which produce a pile of fine red boring
dust near tiny holes, and ambrosia beetles
Monarmrum spp., which produce a pile of fine white
boring dust r.ear tiny holes. Whil¢ Pseudo-
piticphthorus occupies the phlocm-xylem portion cf
tht tree. ambrosia beetles penetrate deeper to the
heartwood region. Theseinscets are not capable of
invading healthy trees but arc very destructive to
weakened ones. Since several hundred tnnoaks have
died since 1995 these trees have become an
especialy favorablie target for building up bark
beetle and ambrosiabectle epidemics.

Recommendation: Prompt removal Of dead trees iS
the cnly wwa that can be advised at this sime. Cut

logs and stored firewood should be covered with
clear plastic sheeting to prevent beetle emergence
and mfestation. ..

W

&gknowledgmgnt: Tris research study has been supoorted by many pubwc ,mvate orgamzauons and pmate tlzens ‘Aann ..ounty
Stermuwater Pailytion Prevention Pregram (MCSTCOPPP\--for ‘nformmation 0N protecting local creeks cail 499-6528 Bartlett Tree Service:
\:ar.enworks Garden West Drs Paul and Geraldrne Alpert: Crty of ;an Raraer ana Crty of Novalo.
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Cooperative Extension in Marin County

Western0akBarkBest

esandAmbrosiaBeetles Ki
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Pest Alert #3
June 1998

erSofLivedaks

by Pavel Svihra, University of California Cooperative Extension

Oak bark besties and ambrosia beetles are very
smailinsects | 1.7 10 4 mmlong) that artack and
may kill oaks by boring beneath or through the
bark into the sapwood and heartwocd. Three
species 3» common throughout California: the
Western Oak Bark Beeile, Pseudopinophthorus
pubipennis, the Oak Ambrosia Beetle,
Monarthrum scutellare, and the Minor Oak
Ambrosia Beetle, W, Desnger. These beetles have
appeared very suddenly, and seasonally late: than
usua after the very cold spring of 1999, wreaking
havoc among the California live 0aks, Quercus
agrifalia, in the landscape and natural forests of
Marin County.

Western 0ak bark beetles and ambrosia beetles

Fig.l. Tree heavily infested by ambrosia beetles.

iOnly when taeiy populution {s high, these becties attack
ISIC"N $0 higa. Foli liage was sull green. yet this ree was
killed before ambrosia beetles arrived.

1
1
I
i
i

attack wounded and stressed trees. If
environmental conditions contribute to stress oaks
inareas where bark beetle populations have
reached epidemic proportion, the beetles may
attack and kill trees that appear to be healthy. Such
a situation has developed during she last four
years, when apparently healthy oaks in the gardens
and natural forest have been killed in large
numbers as far south as Sausalito and north to
Novato. Timely removal of infested trees may
reduce turther tree losses. but there islizfe that

can be done directly to stop bark beetle and
ambrosia beetle epidemics in the natura forest.
The best defense that arborists, pest control
advisors and homeowners have against such losses
isto learn about oak hedth care and the beetles’
habits.

Life History and Habits

Western Oak Bark Besctle. P pubipennis. These

beetles usually artack severely injured, dying or
dead trees. They reproduce in great numbers

Fig.2. In'h.n'on of cgg galkeries by the wes:em

| cak bark bestle. The transversely excavaied 2gg !
galleries are marked deep in the sapwood. This oak !
had no sign of ambrosia beetles, which arrived 10 dayvs;
ater.

primariy in oak :irewood. emerging to artack oaks
and tan-cark oaks:n the landscare. Adults emerge

The Untversity 31 Carfomea. in dcontance 4 agplicasie Feceral anc State ‘aw 303 Universiy policy. 20es not 25Crmingts of e 2asis af race. s00r maunral ngin, 3ex, Jsapity, age.
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1 the spring and fly to dead or dying oak material.
where they bore through the bark and construct
two transverse egg galleries in the phloem and
xylem tissues (Fig.2.}, Females lay eggs along
both sides of galleries. Asbeetles continue to bore
through the bark, they introduce a symbiotic
funeus ‘not yetwdenufied) that stains and kills the
inner bark and sapwood around the egg galleries
excavated perpendicular to the gram, The
construction of egg galleries and the growth of
symbiotic fungus girdle and plug the tree’s
vascular system: (the vessels that transport water
and nutrients to the tree). After eggs hatch. the
larvac make fine threadlike tunnels through the
phioem into the inner bark where they pupate.
Newly formed adults make their own exit holes
through the bark and 1y to antack oaks in the
viciniry or far away. This beetle has two or more
generations a year,

Oak Ambrosia Beetle. M. scutellare. These
beetles attack dying. weakened, or discased trees,
but most prefer just-killed trees or parts of nets. In
Marzh, the male penetrates the sapwood to a depth
of 2% inches. The female joins the male mates

Flg 3 C"oss section of aCaliforria I|ve oak
showing egg tunnels made by the 02k ambrosia bectie,
Monothrum scuteliare.

and introduces the symbiotic fungus, Menilia
brunrea. Both sexes excavate two to four
diverging galierizs deep inte the beartwood. zach 2
tc 6 inches long Fig.3} The female excavates
€gg niches in the sidewalls of tiie galleries, which
the Jarvae extend into “larval cradies.” The
ambrosiz fungus grows into the cradles and serves
as afood source. Excavation of egg galleries lasts
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2 to 4 months; larval developmens:, 6 to 8 weeks:
and pupation, 2 to 3 weeks. After atot31 3to 4
months, now brood beetles emerge through the
same entrance holes made by parent bectles. There
are ™ 0 gencrations Per year with two maior flight
periods. the first in March and the second in
October. However. the beetles may fly amost
every day through the growing season because the ,
different developmental stages overlap.

Minor Oak Ambrosia Beelle M. detinger. The
biolegy of his beetle is unknown bu: is probably
similar to M. scwltellare.

Look for symptoms

The first step in dealing with potential bark beetle
and ambrosia beetle probiems isto learn to
identify symptoms of heir attack. In apparently
healthy California ive oaks dark brown- to
black-colored granules and stained bark
surface below the entrance holes of wesiern oak
bark beetles are the first signs of fresh infestation

| Fig. 4. Bmlmmg; im March regjlaly check 0aks |

for appearamae 01 dark brown to Siack granules and |
' stains on the bark surface. brown frass, and fine white
. sawdust streamson thelowes trunk
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Tan oak (Lithocarpus densifiorus) in the Santa Cruz Mountains are dying in
unprecedented numbers, but thus far experts have been unable to determine the cause.
Increased fire hazard, adverse effects on wildlife, and an increase in oak bark beetle
populations are potential outcomes of the die-off.

Experts from the California Department of Forestry and Fire Protection (CDF),
Department of Food and Agriculture, and University of California Cooperative Extension
have collected samples from dying trees in hopes of identifying a pathogen, but standard
diagnostic procedures have not yielded a culprit. Tanoaks that are weakened by the
unidentified disease become susceptible to attacks by oak bark beetles and ambrosia
beetles. The beetles are thought to be a secondary cause of mortality. The beetles
typically attack weakened and freshly killed oak trees. An increase in dead or diseased
oak trees in the Santa Cruz Mountains will most likely result in higher beetle populations.
When beetle populations reach epidemic proportions, they potentially can threaten
healthy oaks.

The public can express their concerns to Scott Johnson, Chairman of the
California Forest Pest Council and encourage additional research into the problem. His
address is: Scott Johnson, c/o Wilber Ellis Co., 13771 South Prescott Road, Manteca,
CA 95336.

In order to control secondary insects, it is recommended that dying and recently
dead oaks be cut down; the stem and branches cut into manageable lengths, stacked
into piles, and covered completely with clear plastic that is sealed at ground level (with
dirt or similar anchoring material). It is very important that the wood piles be sealed to
prevent insects from escaping. This will help slow the spread and growth of insect
populations.  The wood can be used by the property owner for firewood after a
recommended cure time of 6 months under the plastic. Movement of tanoak wood
outside the area is not recommended since this may spread the disease further.



