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FHP TECHNOLOGY DEVELOPMENT PROJECT PROPOSAL

FY 1998
PRQIECT STATUS: New, not previously funded.
PROQIECT NUMBER: NA- 98-
PROQIECT TI TLE: Adj usting the Federal Tomi cus Quarantine for Log Movenent to

M|l yards: How Do Tom cus Adults Disperse Wthin MIIyards
After Overw ntering?

SUBJECT: Bar k beetl es

PROJECT OBJECTIVE: This project will elucidate spring-dispersal flight and
reproductive behavior of Tom cus piniperda in mllyards. Specifically, this
study will answer the followi ng question: Wen tenperatures warmsufficiently to
support spring dispersal flight and reproduction, do Tom cus adults, which are
overwi ntering in some of the decked pine logs, tend to reproduce within the sane
| og deck where they were overwintering, fly to other pine logs within the
mllyard and reproduce, and/or disperse beyond the mllyard in search of host
material that is suitable for reproduction?

BRI EF DESCRI PTI ON OF PRQJIECT: Tom cus pini perda, the pine shoot beetle, was

di scovered in July 1992 near O evel and, Chio. Subsequent surveys through

Cct ober 1997 have found this exotic bark beetle in 224 counties in 9 US states
(W, 1L, IN, MO M, NY, OH PA W) and in 18 counties in Ontario, Canada. In
Novermber 1992, USDA APHI S initiated a federal quarantine that regul ated novenent
of pine logs with attached bark, pine Christmas trees, and pine nursery stock

Duri ng Novenber to March, Tom cus adults overwinter in the thick bark of |ive
pi ne trees near groundline. From March through May, adults reproduce in
recently cut pine |ogs and stunps. From June through Cctober the new generation
of adults feed within shoots of |ive pine trees.

Since the original federal quarantine was inposed in Novenmber 1992, it has
undergone relatively few nodifications. Currently, for the logging industry,
pi nes can be cut and shipped "freely" fromregulated (infested) to unregul ated
(uni nfested) areas only during the period July 1 to Cctober 31. This "open
season" was created because during these nonths Tomi cus adults feed in shoots,
and therefore, if all branches and foliage are left behind, there is basically
no risk of transporting Tom cus to uni nfested areas.

Not surprisingly, the pine |logging industry has asked APH S if changes can be
made so that [ogs can nove to unregul ated areas during the nmonths of Novenber

t hrough June. Various proposed changes to the quarantine were recently

di scussed at an APHI S-sponsored nmeeting in Mchigan in August 1997. At the
heart of these discussions is the assunption that if overw ntering Tom cus
adults nove to nillyards in sone of the |ogs then, when tenperatures warm these
beetles will "al nbst always" reproduce in the sane logs or in nearby logs within



the millyard. |If true, then transporting infested pine logs to nmills in
uni nfested areas would pose little risk of spreading Tom cus as long as all pine
| ogs are processed before any brood adults can conpl ete devel opnent and energe.

This 1-year project will test the above assunption. That is, working in both
operational mllyards and in simulated nmillyards in Mchigan, we will nonitor
Tom cus spring flight and reproductive behavior. Mch of the nmonitoring will be
conducted with the use of baited funnel traps. The traps are baited with

al pha-pi nene lures that are known to be highly attractive to Tomicus adults in
spring when they are | ooking for host material in which to reproduce.

Al pha-pi nene is a major constituent of pine resin, and thus such |ures probably
signal "fresh host material" to Tom cus adults.

We will place several funnel traps both within and outside of 8-10 mllyards (or
their sorting yards). W will use Mchigan nmills that range in size fromsnmall
to large. W will select mills that (1) are |ocated wi thin Tomi cus-infested
counties but which still have very low | evels of Tom cus, and (2) purchase |arge

guantities of pine fromsouthern M chigan counties where Tom cus popul ations are
relatively high. W wll conpare the nunbers of Tomi cus adults captured within
each mllyard to the nunbers captured outside the mllyard. |If the above
assunption is correct and sone infested |logs are present in the mllyard, then
theoretically we should capture Tomi cus adults only in those traps that are
inside the mllyards. In sone cases, we will place infested logs with |ive
beetl es near the center of the nmillyards to be certain that sone Tom cus are
present.

In a conmpanion study, we will sinulate a mllyard and specifically utilize |ogs
known to be infested with overwintering Tonmicus adults. W will assenble at

| east four "mllyards.” |In the center of these simulated mllyards we wll
construct a deck of pine logs, many of which will be known to harbor
overwintering adults. W will coat the lower 1-2 feet of each infested log with
fluorescent powder so that overwintering adults will become col or-coated as they
energe. Dusting is done to allow us to exam ne the captured beetles and
determine if they were the ones that we had released. Surrounding the central
infested 1 og deck will be several other decks of uninfested |ogs as well as
baited funnel traps. These |og decks and traps will be placed at set distances
fromthe central infested deck, e.g., 25, 50, 100, and 200 neters away. At
regul ar intervals during spring, we will nonitor the |logs and traps for Tom cus
adults. These studies will be conducted in Tom cus-infested counties in

sout hern M chigan, but yet in areas that show no evidence of Tomicus in the

nei ghboring pine forests. W will select these types of sites to reduce the
chances that Tom cus adults from surroundi ngs areas will infest our experinental
| og decks. However, if this were to occur, then the fluorescent powder would
all ow us to recogni ze our experinental beetles.

FHP PERSON WHO W LL LEAD THE PRQJECT: Janes B. Hanson (NA-FHP, St. Paul)

JUSTI FI CATION:  Tomicus piniperda is a newy introduced insect in the United
States, with potential to spread throughout all pine growing regions of North
America. The current federal Tomi cus quarantine is undergoi ng changes, and
could soon allow potentially-infested pine logs to nove frominfested to

uni nfested areas within the US. As nentioned above, one of the mgjor
assunptions for allowing logs to nove frominfested counties to mlls in
uninfested areas is the belief that overw ntering beetles, upon becom ng active
in spring, will "alnost always" stay and reproduce within the mllyard. It is

t hought by many that Tomi cus would rarely, if ever, leave a mllyard where there
are hundreds of freshly cut pine logs. |If true, then there would be little risk
of nmoving infested logs to uninfested areas as long as all pine |logs are
processed within a specified tine frame. |If this assunption is false then
novi ng potentially-infested pine logs to uninfested areas could i nadvertently
expedite spread of Tomicus to uninfested areas.

URGENCY: Information is urgently needed in 1998 to determ ne how Toni cus adults
di sperse within mllyards. This type of information is needed by APH S so that,



if warranted, the federal quarantine can be relaxed and thereby allow nore free
nmoverment of pine logs. Several mlls and States are asking APH S to reconsi der
that portion of the quarantine that deals with | og novenent, and to do so as

soon as possible. As Tom cus continue to spread, this concern will be raised by
nore and nore forest industries and States. Therefore, APH S needs to know what
the Iikelihood is that some overw ntering Tomicus adults will nove outside the

mllyard to reproduce and thereby spread the infestation. A delay in addressing
this question could result in either (1) APH S rel axi ng the regul ati ons when not
warranted, or (2) APH S not easing the regul ations when they could and t hereby
negatively inpacting the pine |ogging industry.

LI NK TO NATI ONAL FHP TECHNOLOGY DEVELOPMENT PRI ORI TIES: This study addresses 3
of the 4 national priorities described in the request for proposals: (1)
providing forest health protection for all lands, (2) anticipating and
responding to new forest health risks, and (3) nanagi ng non-i ndi genous pest

i nfestations.

SCOPE OF APPLI CATION: This project will provide infornation applicable to al

nine currently infested states and one Canadi an province. In addition, this
information will be of value to practically all parts of the US and Canada,
because sooner or later Tonmicus will nove throughout the continent. The keenest

interest in the research proposed herein comes fromnill operators and
regulators in M, W, MD, PA Ontario, and Quebec

RESEARCH BASI'S:  Much of the basic life history and nanagenment of Tomicus in
North Anerica has been conducted by North Central Forest Experiment Station
(NCFES) scientists and their cooperators (Carter et al. 1996, Haack 1997, Haack
and Cavey 1997, Haack and Kucera 1993, Haack and Law ence 1995ab, 1997ab, Haack
et al. 1997, Lawrence and Haack 1995, 1997ab, MCull ough and Sadof 1996
McCul | ough and Smitley 1995, MCullough et al. 199X). However, to our

know edge, no studies have been conducted on spring dispersal of Tom cus
piniperda within mllyards. Al pha-pinene is a well-recognized attractant for
Tom cus adults that have conpl eted overwintering, but it is not attractive to
brood adults that enmerge in sumer (Haack and Lawence 1997a). Funnel traps
baited with al pha-pi nene have proven to be very efficient at catching Tom cus
adults. No reports on a pheronone for this beetle have yet been published.
However, recent unpublished research by Darek Czokajio and Steve Teale at the
State University of New York in Syracuse, suggests that Tom cus piniperda does
produce a pheronone that is of short-duration (e.g., 2-3 days). If we can
obtain sone trial sanples of this pheromone, we will use it in sone of our
studies. Nevertheless, we are confident that al pha-pinene alone will work well
in the present study.

We plan to use fluorescent powder to coat the outer bark of |ogs where Tom cus
adults are overwintering. Upon energence, the beetles should pick up sone of
the dust particles, and thereby be col or-coated when |ater trapped. The use of
fluorescent powder to mark scolytids is well documented (Anderbrant 1985, Cook
and Hain 1992, Linton et al. 1987, McMillen et al. 1988, Safranyik et al. 1992,
1995, Thoeny et al. 1992, Wl lerman 1979, Zol ubas and Byers 1995). Based on the
habits of Tom cus adults to walk on the bark for sonme time before flying, we are
confident that this technique will work.

METHODS

M LLYARD STUDIES: For the millyard studies, we will specifically target 8-10
mlls that (1) are in northern Mchigan, (2) are in counties where Tom cus was
only recently discovered, and (3) purchase |arge quantities of pine |ogs from
counties in the southern M chigan where Tomi cus popul ations are high. Criteria
1 and 2 should ensure that "background" |evels of Tonmicus are very lowin the
area surrounding each mll. Criterion 3 should increase the chances that at

| east sonme of the logs being transported to the nmills are infested with

overwi ntering Tom cus adults.

Ideally, logs that definitely contai ned overw ntering Tom cus woul d be
transported to each millyard to ensure that there was a source of beetl es.



However, in sonme mlls, inporting infested | ogs would not be feasible due to (1)
l[iability issues and (2) the possible inconveni ence of having to work around
specific decks of infested |ogs for several weeks. Therefore, for mlls that

wi sh that no additional infested | ogs be brought into their millyards, we wll
sinmply monitor the Tom cus popul ations that are naturally present. At the other

mlls, we will use |logs that are known to contain overw ntering Tom cus. W
will place the infested ogs within specific decks of pine |ogs towards the
center of the mllyard. The base of each log with overwintering Tom cus will be
coated with fluorescent powder so that the adults will becone col or-coated as
they energe. Later, when the parent adult beetles are either dissected from
| ogs or when collected in funnel traps, those that are dusted will be readily
apparent.
For all mllyards in the study, we will place at |east 9 baited funnel traps
t hroughout the yard in a grid-like fashion. See figure bel ow
M1 lyard
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At sone mlls, logs frominfested counties are kept separate fromlogs from

uni nfested counties. Special attention will be paid to | og handling and sorting
practices in each nmllyard when anal yzing the Tom cus collection records. In
addition to the 9 traps within each mllyard, we will set out at |east 16 nore
traps in the area inmredi ately surrounding each mll. Traps will be placed at

standard di stances (e.g., 50, 100, 200, and 500 neters) in each cardina
direction. See figure bel ow
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The traps will be placed in the field during February and March, which is prior
toinitiation of spring flight. Each trap will be baited with a standard

al pha-pi nene lure from Phero-Tech Inc. |Inside the collection cup of each trap

we will place a small piece of insecticide-inpregnated "no-pest strip" so that

the insects die soon after entering the traps. The traps will be nonitored at

regul ar intervals throughout the period of spring flight. Al captured Toni cus
adults will be counted and sorted by mill, trap, and collection date. Records

will also be kept for all other wood-infesting insects that are collected

The null hypothesis is: Tomicus interception rates will not vary significantly
with distance fromthe mllyard.

SI MULATED M LLYARD STUDIES: In this study, we will construct a m ni mum of four
"mllyards" (2 locations and 2 replicates/location) in Lower M chigan where
Tomi cus is known to be established. W will select areas with very | ow Toni cus



popul ations in the neighboring vicinity to reduce the chances that Tonmi cus
adults fromthe surrounding area will infest the experinmental |og decks. One
potential study area is the Newaygo Experinental Forest, on the Huron-Manistee
Nati onal Forests, in Newaygo County, M.

W will locate, cut, and transport the |lower trunk of several Scotch pine trees
that are known to contain |arge nunbers of overw ntering Tom cus adults (at

| east 25-50 adults each). A few abandoned Scotch pine Christmas tree farns have
been located in southern M chigan and northern Indi ana where there are very high
nunbers of Tomicus. More than 100 heavily infested trees, 4-6 mtall, are
avai l abl e. Pernission has been obtained fromthe owners to cut "as many as we
want." The basal 8 feet of these trees will be used to nake the "infested | og
decks." We will cut each tree below groundline so that we naxinm ze the nunber
of overwintering adults in each truck (Haack and Law ence 1997ab).

The infested logs will be transported by truck to the study sites. Qher |ogs

used in the study will be cut from uninfested pines near the study sites. In
the center of each simulated mllyard, we will position the "infested deck."
The infested deck will be assenbled with at |least 21 logs (12 uninfested |ogs

and 9 infested | ogs; see di agram bel ow).

X x = cut end of an infested | og
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X X X
0000
X X X X X

0O0OO0OOOO

Satellite decks of uninfested logs will be positioned around the central
infested deck. We will use at least 10 logs in each of the satellite decks as
di agrammed bel ow:
(o] o = cut end of an uninfested | og
00
000
0000

W will place the satellite decks at 25, 50, 100, and 200 mfromthe central

i nfested deck al ong each cardinal direction. |If possible, we will work beyond
200 m Along each NE, NW SE, and SWline, we will place baited funnel traps at
simlar distances fromthe central deck. The diagram bel ow i ndi cates the
experinmental |ayout:

W will coat the |ower trunk on each of original infested logs. Again, this
will allowus to easily identify Tomicus adults that emerge fromthe origina
i nfested 1 ogs and nove to the other |og decks or get captured in the funne

traps. At 1-2 week intervals during spring, we will nonitor logs for Tom cus
activity and the traps for captured Tom cus adults. |Insects captured in the
funnel traps will collected during each visit. Captured insects will be stored
in bags or vials in the freezer until exam ned under blacklight to identify
fluorescent color-coated individuals. |In the case of the |og decks, we wll

i nspect all logs in each deck for Tom cus frass (boring dust). During each

i nspection, we will disassenble and then reassenbl e each | og deck. Areas of the
bark where frass is accunmulating (i.e., where active Tomi cus gallery
construction is occurring) will be marked and dated. After conpletion of the
spring flight period, attacked logs will be dissected and exan ned under

bl ackl'i ght for the presence of fluorescent powder.

0 200 m

0 100 m
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The null hypothesis is: Tomicus interception rates will not vary significantly
wi th distance fromthe central infested | og deck
Statistical approach: The Chi-square test will be used to conpare the frequency
data at the 0.05 | evel of significance. Analyses will be conducted to compare

t he nunber of Tomi cus adults collected per trap or the nunber of Tom cus
gal leries per |og deck by trapping location (inside or outside the nillyard) or
trappi ng di stance (25, 50, 100 m etc.).

QN QC. Standard quality assurance/quality control (QA& QC) procedures wll be
utilized. For each task, we will devel op standard protocols, provide training
to all field personnel, and conduct a 5% to 10% doubl e check of each
data-recording step (e.g., beetle ID, counting, data entry). Data sets will be
duplicated and maintained in two separate buildings, both in hard-copy and

el ectronic format.

MEASURE OF SUCCESS: This project will be considered successful if (1) new
know edge about Toni cus piniperda's dispersal habits within nllyards is
obtained, (2) if log-handling guidelines can be fornulated for mlls, (3) if
APHI S and sonme of the State Departnents of Agriculture incorporate the findings
into their regulations, and (4) if some of the nillyards within the infested

areas incorporate the findings into their mllyard operations.

COOPERATORS

1. Principal investigators:

Robert Haack, Research Entonol ogi st and Project Leader, NC-4501, East Lansing
Therese Pol and, Research Entonol ogi st, NC 4501, East Lansing

Toby Petrice, Biological Technician, NC 4501, East Lansing

Janmes B. Hanson, Field Representative, FHP, St. Paul

2. Currently identified cooperators:

USDA APHI S field staff fromvarious Mchigan field offices,

M chi gan Departnent of Agriculture field staff from Traverse Cty, M,

M chi gan Departnent of Natural Resources field staff fromvarious offices,
Deborah McCul | ough, Dept. of Entonology, Mchigan State University,

Hur on- Mani st ee National Forests,

Christmas tree farms in Mchigan (Sno-Cap) and | ndi ana (Dudek's Pine Country,
Matthew s Christmas Tree Farm), and

Several Mchigan sawnills (e.g., Mead Corporation and sorting yards, Sawer
Lunber Conpany, Biewer Sawnill, Pine Tech, GYMs Sawnill, Wyerhauser
Hoeberl i ng Wod Products).

PRODUCTS: This project will lead to new know edge about Tom cus di spersal
habits within and around mllyards. The major product fromthis new know edge
will be a series of guidelines that describe proper mllyard handling of pine



logs that nove frominfested counties to mlls in uninfested counties. Data

collection will begin in spring 1998 and will be conpleted by |ate sumer 1998.
Data analysis and report witing will be conpleted by the end of Fiscal Year
(FY) 1998.

PUBLI CATIONS: A project report will be conpleted by the end of FY98. The
results fromthis study be published in scientific journals and trade journals
during FY99.

TECHNOLOGY TRANSFER: The products of this project will be transferred to
regul atory officials, forest entonol ogists, forest health specialists, and m |

managers through publications, presentations, electronic nmail, and posting of
the results on the Internet. As Tonmicus continues to spread in the United
States and Canada, we will informregul atory personnel and pest nanagenent

speci al i sts about these findings through nailings, phone conversations, and
el ectroni ¢ means.

PRQIECT DURATION: One year - FY98

ESTI MATED COSTS: W are requesting 20k in STDP funding to conplete this study.
These funds will be used to purchase funnel traps, al pha-pine lures, re-bar to
support the traps, salaries for two seasonal student enployees, and sone travel
expenses. The Insect Unit, NC 4501, will contribute at |east 35k of in-kind
contributions towards this project, including salaries of the NC 4501

i nvestigators, vehicle charges, neeting costs, sone travel costs, supplies, and
publication costs. Another 5k of in-kind contributions (salaries, vehicle
expenses, per dien) will cone fromfield personnel of the M chigan Departnent of
Agriculture and APH S who are stationed in Traverse City, M.

LONG TERM BUDGET: One year project; see bel ow.



FY98 BUDGET REQUEST:

FHP O her Sources

NC- 4501 NDA/ APHI S

Equi pment to be purchased: $13, 000 $ 2,000 0
Contracti ng: 0 0 0
Sal ary: 3, 000 25, 000 3, 000
Over head: 2,000 0 0
Q her (per diem nileage) 2,000 8, 000 2,000
Total FY 1998 request $20, 000 $ 35, 000 $ 5,000

FHP funds: FHP funding will be used to purchase 300 12-unit funnel traps ($33
each), 300 al pha-pinene lures ($6 each), 300 10-ft |ong rebars, bent ($4 each),
salary for two part-tine undergraduates (GS-3 or GS-4), sone travel expenses,
and overhead (NCFES policy is 10% overhead). NC- 4501 will cover all costs for
vehicl es, mleage, supplies, and salary for permanent staff. This project is
expected to occupy 25% of one GS-7 Biological Technician (Toby Petrice), 20% of
one GS-11 Research Entonol ogi st (Therese Pol and), and 10% of one GS-14 Research
Ent ool ogi st (Robert Haack). In addition, NC-4501 will cover all neeting
costs and publications costs. NC 4501 has all the necessary equi pment to
conplete this study, including vehicles and chai nsaws.

BENEFI T AND COST
TDP PRODUCTI ON FUNCTI ON

PRQJIECT NUMBER: NA- 98- 02
PRQIECT COST: $60, 000

PROJECT OBJECTI VE: To el ucidate Tom cus spring dispersal flight and
reproductive behavior in mllyards. Specifically, this study will address how
far Tomi cus adults, which are overwintering at the base of sone decked logs in
m |l yards, disperse in spring when tenperatures warmsufficiently to support
flight.

ASSUMPTI ONS:  We believe that the benefits and costs cal cul ati ons given bel ow
are based on very conservative estimtes and assunptions. For instance, we
consi dered only the inpact on four mlls in the uninfested counties of

M chi gan's Upper Peninsula for a single year. However the inpacts now felt in
M chigan are simlar to inpacts now occurring in Wsconsin, New York, Maryland
Ontario, and Quebec. As the distribution of Tom cus expands, some nills that
are now affected by the quarantine will no |longer be as their counties becone
i nfested. However, as the zone of infestation expands, newmnmlls will feel the
i npact as they find thenselves in an uninfested county while nost of their
traditional pine resource is in infested counties. Therefore, each year new
mlls will be inpacted while the inpact on other mlls will be rel axed.

In our analysis, we have assuned that the inmpacted Mchigan mlls can overcone
the shortfall in pine tinber supply by purchasing pine fromother nore distant
markets. Based on phone conversations with the tinber supply managers for the
two | argest inmpacted Mchigan mlls, it was thought that the average price per
cord woul d increase by at |east $5. However, sonme nill managers fear that there
is not enough pine available in the uninfested counties of M chigan and
Wsconsin to keep all mlls operating at full capacity. |If true, sone nmlls
woul d be forced to operate bel ow capacity or to shut down conpletely during
certain tine periods. However, for the sake of this analysis, we will assune
that there is sufficient pine to nmeet the increased demand. Sone genera
assunptions foll ow

* The results of this project will be used by USDA APHI S to nodi fy the current
federal Tomicus quarantine that now restricts novenent of pine |logs from
i nfested counties to uninfested areas. Relaxing the quarantine will allow pine



s to nove year-round, as long as the logs frominfested areas are processed
atinely fashion and are separated fromlogs fromuni nfested areas by a
i mum di st ance.

| 0g
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* Rel axation of quarantine regulations will allow mlls in uninfested areas of
northern Mchigan to obtain logs frominfested areas in | ower M chigan, thus
ensuring a constant inventory of pine and operation of the mill at full capacity
t hroughout the year. Under current restrictions, mlls in uninfested areas of

M chi gan woul d experience a shortfall of nore than 500,000 cords of pine

i nventory from Novenber 1 to June 30, forcing themto purchase | ogs from other
sources at an increased cost.

BACKGROUND DATA:

* To ensure operating at full capacity, there are at least four mlls in
northern Mchigan that rely heavily (>50% of pine volune) on pine |ogs from
the infested areas of [ower M chigan

* The four affected mlls typically process nore than 500,000 cords of pine
fromthe infested counties per year

* Current Federal Quarantine regul ations prohibit novenent of pine |ogs from
i nfested counties for 8 nmonths of the year, from Novenber 1 to June 30.

* The average price of pine tinber frominfested Mchigan counties is $50 per
cord, cut and delivered to the mll,

* The increased cost of conpeting for and transporting the linited supply of
pi ne tinber fromnon-local markets is estinated at $5 per cord.

EXPENDI TURE AND QUTPUT VALUES (EOV) W THOUT PRQJIECT: Losses incurred because of
i ncreased operating costs due to restrictions on pine |og novenment frominfested
counties during 8 months of the year: = (500,000 cords/yr) * (.67 yr) *
($5/cord additional cost) = $1,675,000 in additional costs.

EXPENDI TURE AND OUTPUT VALUES (EOV) W TH PRQIECT: No losses, mlls are able to
operate at full capacity with no additional costs.

BENEFI T (CHANGE I N EOV) ATTRI BUTABLE TO PRQIECT
$0- (- $ 1,675 000) =% 1,675,000

BENEFI T/ COST RATIO.  $ 1,675,000 / $ 60,000 = 28

BENEFI T ATTRI BUTABLE TO STDP: 28 * $ 20,000 = $ 560, 000
PNV OF PROJECT: $ 1,675,000 - $ 60,000 = $ 1, 615, 000
PNV OF STDP: $ 560,000 - $ 20,000 = $ 540, 000
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