FCREST RESOURCES
RESEARCH ADVI SCRY COMHI TTEE

1978 ANNUAL REPCRT

~ The Forest Resources Research Advisory Conmittee reviews all research
activities and priorities for the School of Forest Resources and offers advice
and counsel on the entire research programof the School

~ The year 1978 was the fifth year of the Forest Resources Research
Advi sory Committee which continued to show steady and inproved progress
tomaad %hﬁ gﬁals of coordinating and intensifying forest research efforts
at the School .

In 1978, the Cooperative Forestry Research Unit, funded entirely by

Private | andowners, presented a nost stable research base. Menbership and
unding for the Unit remained consistent. All three research scientists
continued to meke considerable progress with the individual research ﬁroposals
that had been approved in prior years. Excellent sunmer and fall weather
conditions contributed to significant and rapid progress on the various field
PrO]eCtS. Probl ens in tenporary manning, transportation and hou5|nﬁ wer e
argely worked out within the year and stability in operation of the overal
Uﬂgt became evident. Progress on individual projects is outlined [ater on in
this report.

Several changes in the FRRAC Conm ttee menbership have taken place at
the close of 1978. Keith MIler left Mine to acceEt_an assignment as
Superintendent for the North Cascades National Park in Washington. W will
mss him Oher outgoing members were Richard Barringer, George Carlisle,
Maynard Marsh and John Sinclair. W thank each of themfor a job well done,
especial l'y during these early formative years of the Research Advisor
Commttee and the struggles to achieve adequate private fund|nﬁ for the
Cooperative Unit. New incomng menbers of FRRAC appointed to three-year terns
comencing in 1979 are Tenple Bowen (Maine Forest Service), Duncan Hew ett
(Small \WWodl ot Owners Association), WIIiam Peppard (Department of Inland
Fisheries and Wldlife), David Semonite (J. M Huber Corporation) and Al
Lei ghton (Seven |slands Land Conpany).

The Committee is still seeking additional contributing menbers for the
Cooperative Forest Research Unit in order that this nost inportant work can be
expanded to satisfy additional research requests. Afield trip is now being
planned for 1979 in order that all menbers can view first hand sone of the
various individual projects.



I'n | ooking back over the progress experienced during the last few
years, | believe our Committee can be proud of the achievements. The
private funding of the CboBerat|ye Research Unit is indeed a mlestone for
the State and will have substantial inpact on the future of |ts_Preatest
natural resource. W feel that the Conmttee will continue to fill a nost
inportant function to all of the people of Mine.

As we | ook ahead, it would seemthat our Conmttee should be taking a

very broad view of their responsibilities in assisting University

managenent peoEIe, t he FUbliC and governnent |eaders to know more about our
forest research needs, limtations, costs and progress.

Mrris R Wng, Chairman John G
Sinclair, Vice Chairman Barton M

Blum Secretary



COOPERATI VE FORESTRY RESEARCH UINI T
ANNUAL REPQRT - 1978

Ni neteen hundred and seventy-eight was a productive year for the
Cooperative Forestry Research Unit as specific results froma nunber of the
projects initiated in 1977 became available. I'n addition, continued
Brogress was made in those cooperative research efforts which were funded

y cooperators prior to the formation of the CFRU in 1975. The CFRU
Scientists and School of Forest Resources Staff menbers have presented
results to the CFRU Advisory Subcommttee at the regular neetings held in
1978 and in various publications which were published during the year.

I ndi vi dual progress reports on specific projects are included as part of
this 1978 Annual Report.

, Dur|EE 1978 Forest Technol ogi st James Rea termnated his enpl oyment
with the CFRU to accept enploynent with the State of Mine. During the
year one new Technol ogi st, M. Paul Messier, was hired; thus the tota
number of Scientists and Technol ogi sts remmined constant.

During the year a much needed conbination garage, storage building,
and workshop building was constructed by CFRU on the University Forest. A
number of individuals and corporations contributed materials and services
wtmsmummpmwm.mrmmmewmmmHM|swmmwtOMIm
them

Late in 1978 two of the original menbers of the CFRU Advisory
Subcommi ttee asked to be replaced. Robert Bartlett who served as Chairman
since September 1976 was replaced by Bart Harvey. Mrris Wng, who has
been extremely active on the Subconm ttee since 1975, was replaced by Dr.
Charl es Webb. W& express our apFreC|at|on to Bob and Morris for a job well
done, and wel cone Bart and Charlie to the Subconmttee,

Dr. Mchael Newton, a herbicide specialist, spent 3 nonths in Mine
as a visiting scientist at the CFRU. He made a valuable contribution to
the Unit and provided inval uabl e assistance in understanding a nunber of
conpl ex technical issues.

The Unit remains in sound financial condition. Hopefully, additional
cooperators will bhe obtained in the comng year and the Unit can achieve
its original projection of four full-time scientists.

| ook forward to continued progress of the unit and am confident
that future results will justify continued and expanded support by
cooperat ors.

H M Kl aiber
Chai rman



PROGRESS REPCRTS ON COOPERATI VE FCRESTRY
RESEARCH UNI'T SPONSCRED PRQJECTS

Chai rman Kl ai ber has cited the continued progress of CFRU sponsored
research. Followng is a sumary of this progress. Al projects, fully and
partially funded by CFRU are reported on. As last year, the descriptions of
CFRU scientist acconplishnents are given separately fromthose not fully
funded by the Unit.

REPCRTS ON PRQJECTS BY CFRU SCI ENTI STS

SILVICULTURE - pp. Maxwel | L. MCormack, Jr.

HERBI Cl DAL SUPPRESSI ON OF RASPBERRY (Pubus spp.) TO BENEFI T SPRUCE-FIR (Pi aea
rubens Sarg., Pioea glauoa (Mench.) Voss, and Abies balsamea (L.) MII.)
REGENERATI ON

An eval uation was continued of the 196 plots established in strip
cuttings, T5R12 WELS, during 1975, 1976 and 1977. Results indicate that up
to three years of silviculturally effective suppression can be acconplished.
Vegetation cover is never conpleteIK elimnated and some changes in species
conposi tion occur. For exanple, with some treatments there has heen an
increase in red sorrel (Ranex acetosella L.).

A moderate |evel of suppression has been achieved with 2,4,5-T. Two
experinmental herbicides, triclopyr (Garlon) and glyphosate (Roundup), exhibit
out st andi ng potential

“Through the cooperation of M. Al Averill, Northeast Helicopter, seven
promsing treatnents were aerially applied to 13 strips in August 1978. These
operational applications included triclopyr and glyphosate. Dr. Terry My,
Assistant Professor in Wldlife Resources, is assisting in an eval uation of
these strip treatments

AERI AL APPLI CATI ON OF HERBI CI DES TO SUPPRESS
UNDESI RABLE VEGETATI ON | N MAI NE FORESTS

During the sumer of 1978 the permanent sanPIe plots on the four
&geV|oust reported studﬁ sites were evaluated. In addition, Dr. Mchae
wton, an Oregon State University forest ecol ogist specializing in the use
of herbicides for vegetation management, Bgrt|cypated in a thorough
eval uation of all treatments at the Bald Muntain Township and Alligator Lake
stud tareas. The fol l owing table shows a prelimnary summary of sone sel ected
results.



PRELI M NARY SELECTED RESULTS HERBI Cl DE
SUPPRESSI ON OF BROADLEAVED COWPETI TORS
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The CFRU participated in the admnistration of the application of
approxi mately 90 gall ons of Roundup in Mine as part of an Experimental
Use Permt issued for 1978-1979. This is an inportant step, wthin the
Procedures of the Environmental Protection Agency, in developing a
orestry Iabel for Roundup.

TH NNING SPRUCE AND SPRUCE- FI R STANDS N MAI NE

The major silviculture research effort of the 1978 field season was
expended on this study. An MS. Praduate student, Frank J. Conlon, Jr.
(recipient of a Boise-Cascade Fellowship) pursued the short-term phase
as his thesis ﬁroi ect. Three additional study sites were thinned and
prepared for the long-termphase. A fourth site in a young spruce stand
was thinned, but unfortunately was rendered unusable by Christmas tree
poachers during Decenber.



Frank Conlon collected stemand crown analysis data from 100

residual trees on 11 different sites. These data are bein
characterize the trees at the tine of their release and t

ﬂ used to
eir growh

Patterns follow ng rel ease. The 1978 sanple trees are summarized in the
ol  owi ng table.

1978 SAMPLE TREES, SHORT- TERM PHASE TH NNI NG STUDY

D.B.H. (cm.)
Species Total
10-14 15-19 20-24 | 25-29 30-34 |35 -

Red spruce 9 7 15 9 8 3 51
Balsam fir 5 9 7 5 1 27
Black spruce 1 6 6 3 2 18
White spruce 1 2 1 4

TOTAL 15 23 30 18 11 3 100

The three new | ong-term phase sites were carefully thinned with chain
saws following the marking of all individual study trees. The area treated
on a site ranged fromabout 2.5 acres up to 4 acres. The Rowel 1 Brook
. ownership north of 1st
Roach Pond, T1R13 WELS. The O ayton Lake stand is black spruce on
International Paper Co. ownership near the St. John River, T11R16 WELS. The
Lakevi|le Plantation stand is predomnantly red spruce on Dead River Co.
owner ship between the Syslodobsis Lakes. One or two possible additional
study areas are being considered. A very general sunmary of stand
characteristics is provided in the followmng table.

stand is primarily red spruce on Scott Paper Co.



SUMVARY OF SAMPLE TREE AND PLOT DATA
AVERAGES ON THE THREE 1978 TH NNI NG STUDY SI TES-#

St udy Stunp Age Hel ght D b. h. Stens per Acre
Site (years) (feet) (1nches

Before | Residual
Max. [Mn. [ Avg. [Max. | Mn.[ Aig. | Max.[ Mn.[ Avg. | Thinning

Rovel 1
Brook f/ 160{42 | 69 | 55| 26| 41 | 10.2|3.2|5. 4| 13% 420

E'aggto” 41 |21 | 34 | 41| 18| 31 |6.3|2.3/4.5| 3419 723

Lakeville
Pl ant ati on 79|55 | 67 |57 | 42|49 |8.9]|4.1/6. 3| 1755 191

I/ Original data are in nmetric units; converted to English units for
this table.

-* The range of data reflects a variation between study bl ocks which
forms a continuous progression fromone end of the area to the other.

Bot h Phases_of this thinning study involve individual study trees. This
tyPe_of informtion should provide practical guidelines since tree marking or
felling in a partial cutt|nP direct attentionto single trees. It is
intended that these data will characterize possible crop trees and their
respective responses to rel ease.

STUDY PROPOSAL FOR EVALUATI ON OF EFFECTS
OF MECHANI ZED HARVESTI NG ON SI TE QUALITY

- APh.D student, C Tattersall Smth, Jr., began a problem analysis and
literature review during the latter part of 1978. These are the basis for a
study proposal now in preparation. Redistribution and renoval of tree
conponents such as branches and tops are anong the factors being considered.

CFRU BUI LDI NG CONSTRUCTI ON

Ellis B._Spra%ue has supervised and coordinated an effort utilizing
materials provided by several unit cooperators. The exterior and sone

interior framng of the 22 x 56 feet building, located on the University
Forest in Od Town, was conpleted. Mich needed space will be provided for
four of the scientists suEported by the CFRU. The structure w |l contain
space for the two unit vehicles storage space for equipment, |aboratory
space for processing field sanples, and a pesticide storage facility.




FOREST PROTECTION - Dr. Mark W Houseweart

VH TE PI NE VEEVI L
(Wayne N. Dixon)

Life Tables

Data col lection for the 1978 field season was conducted as in 1977 in
that white pine weevil-infested | eaders (subsequently dissected) remained the
primary sanple units. Approximately 500 trees were sanpled fromlate My to
early August to determne natural nmortality agents that operate on Maine's
white pine weevil popul ations.

Average nortal ity %er weevi | -infested |eader for the 1978 popul ation was
conparable to that of 1977 (909, Nortahtz was attributable to pitch-
drowni ng, intraspecific-conpetition, cannibalism and natural enemes. The
beneficral and associate insect conplex under bark was conposed of the
fol | ow ng speci es:

TAXONOMY ROLE
Hymenoptera .

Khopaliaus pul chripenni Parasite of P strohi

Doli-ahomitus terebrans Parasite of P strohi

nubilipennis Parasite of p “strohi «

Eurytoma p-issodis Parasite of

Braaon Parasite of P trohi

Rhopt r oner us spp . Parasite of | “cortici

Pedi obi us | onohaeae L cortici s
Col eoptera . _

Col oFterus truneat us Facul tative predator of P. strobi (?)

Enocl erus Undet er mi ned Predator of Bﬁ. strobi * ™

Spp. Facul tative predator of P. strobi (?)
Diptera

Lonchae Facultative predator of P. strobi
Lepi dopt era

Di opyctria abietella Fa

cultative predator of IP. strobi *Not

previously associated with weeviled |eaders.

Location of Fall Adults on Host Trees®

~Anintensive study was conducted in regard to location of white pine
weevi| adults on host trees this fall. Repeated observations on 100+ monitor
trees provided the fol lowing spatial distributions:



1 Approximately 85%of the fall brood adults were found in the
top one-third of the crown, where they remained al nost
excl usively throughout the day.

2. O the total adult weevils, 99.7%were observed on the
current growth and first whorls of lateral branches.

3. Athough feeding sites were concentrated on current growh
stems, the weevils actually occupied the buds the greatest
amount of time throughout the day.

4 Distribution of weevils in the crown quadrants were:
west - 19.4% east - 23.8% south - 22.3% north .- 34.5%

5. Durinﬂ the day, there was a general novement of adults into

and then out of the southern crown quadrant, while the
western quadrant was frequented |east.

Location of Overwintering Sites

The novenent of adult weevils fromfeeding sites to overw ntering
| ocations was investigated in 1978. Peak nunbers of brood adults on host trees
occurred in md-Septenber and by m d-Cctober no weevils were apparent. At this
time inspection of the soil/litter conponent beneath ca. 100 trees was
initiated and conducted until first snowfall (11/23).

Two litter layers were readily apparent: (1) dry | oose needles and (2)
noi st decaying needl es, fungus mats, and other organic debris imediately below
These two layers on top of the mneral soil were exam ned weekly for weevils
from10/18 to 11/22. As the weeks progressed the weevils noved penetrating
deeper into the litter. At first snowrall the adults were found to be
positioned just into the second |ayer. The average distance of weevil _
locations froma tree bole was ca. 20 cm Numbers of weevils were greatest in
the western quadrant and |owest in the eastern. Average nunber of weevils found
per tree was 2.2, although it ranged from0 to 9.

Fal | Insecticide Application
(Cooperation with Drs. J. Dinond and E Osgood, Dept. of Entonology, UMD

~Past control efforts have been directed towards suppressing spring adult
weevi | s. Disadvantages include I|n1ted.tarPet area, short application time
span, and concurrent activity of beneficial insects. Fall insecticide appli-
cation via helicopter was considered feasible because of expanded target area,
extended application time span, and decreased activity of beneficial Insects.

Prelimnary tests conducted this fall utilized 3 insecticides: pernethrin
met hoxychl or, and carbaryl. A Bell helicopter fitted with 50' boons was used
for insecticide spraying. Weevil counts on 20 trees within each plantation
were made 6 and 1 day before and 1 and 7 days after application to nonitor
effects of spraying.
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Post spraK counts fromall plantations reveal ed weevil reductions of
93% for pernethrin, 92%for nethoxychlor and 66% for carbaryl

Actual declines in weevil populations will not be known until early
sumrer of 1979 when reinfestation of sprayed plantations can be monitored.
However, the aﬁparent reduction of weevils due to insecticide nortality
sm&eﬁs that nelicopter application of insecticides in the fall may be a
useful nethod for suppressing white pine weevil populations in white pine
pl antations.

SPRUCE BUDWORM RESEARCH ( Cooper ation
with Dr. D T. Jennings, USFS, NEFES)

I ncrease of Egg Mass Parasitismusing TyLohogvarma m nutum

. In 1977 and 1978, field tests were initiated to assess the feasibility of
|ncrea3|nP parasitismof spruce budmnrn1eg%§ b¥ massi ve, inundative point
source releases of T. mnutum In 1977, a California source of T. m nutum was
rel eased at six densities (31,000 - 2 mllion) replicated 4 times near Telos
Lake, Maine. Objectives were 1) to determne directional novenent froma
point source, and 2) to bracket the optimal release density. Results were
quite variable. Only 3 densities showed positive parasitismincreases over
paired controls (31,250; 125,000; 2 mllion yielded + 8.4%+ 5.0%and + 6.2%
resFect|ve|y). Remai ning rel ease densities were negative ®82,500; 500, 000; 1
mllion gave -4.6, -2.0, 70:696para3|t|sn1respect|velé). an overal | percent
parasitismwas +2.1% Anticipating the inportance of biotypes, native Mine T.
m nutum were col lected and sent to several established rearing facilities, In
1978, both Maine and California strains were tested to determne the possible
| nportance of parasite source in explaining the variability observed in 1977.
Smal l er scale tests were made using a constant rel ease density of 125,000,
Four point releases (31,250 parasites each), spaced 20m apart, were made in
stands of small (2m) spruce-fir trees. Md-crown branches were cut from
surrounding tall trees and examned for egg nasses in the [aboratory. Results
Vier e:

Mean Percent Parasitism Maine(M

Calif(C M&.C Control
Rep1 45.4 4.3 6.8 3.2
Rep 2 2.8 26.1 15.9 5.0
Rep 3 1.6 0.6 2.3 10.0
MEAN 16. 6% 10. 3% 8. 3% 6.1

Spruce budworm parasitismby T. mnutwn can be increased by inundative
rel eases as shown above, while use of kairomones, nultiple releases, and
broadcast releases may further elevate parasitismlevels. However, much
addi tional information is needed on the possible effects of host-parasite
interactions, and parasite-alternate host interactions.



1n

Use of Kaironones in Trichocrrarna m nutum Rel eases

A mejor problemin augnentation releases of T. mnutwn has been the failure
to retain the released individuals in the tarﬁet area. Recently, chenica
medi ators, kaironones, have been utilized both in the [ab and field to allowT.
mnutwn to key on these chemcal stinuli associated with host eggs. Use of
kai ronones to stinulate T. mnutwn, thus placing the parasitoids in a host
seeking behavior, has not been tested in the field on spruce budworm During 1978
moths and noth scal es were sent to cooperator Richard Jones, University of
Mnnesota, for extraction of active chemcal mediators for T. mnutwn on spruce
budworm This kaironone was sent to Joe Lewis, ARS, Tifton, GA for |ab bioassay
using the Maine strain of T. mnutwn on Heliothis eggs. Results of that assay
showed an increase in parasitismfrom34 to 61% By utilizing both the specific
kai ronone and augnentation releases of T. mnutwn a sgsten1nay be develoged as a
feasible alternative to chem cal spraying for spruce budworm Such a technique
could be utilized inmediately for non-spray areas, e.g. along streans and near
muni ci pal i ties.

Trap Nesting Wasps Associated with Spruce Budworm

Anai stocerus antilope., A aatskill and a Euodynerus sp. (Hynenoptera:
Euneni dae) were found to be present |n_3ﬁruce-f|r stands of central Maine. Adult
femal e wasps provision their young, which are reared in natural cavities, wth
stung and paral yzed spruce budworm | arvae. Pine blocks with predrilled holes
were used as nesting traps in both dense stands and strip cuttings. Collection
results showed that wasps used only the str!F cut areas for nesting sites. This
st udy F0|nts out the inportance that some silvicultural methods may have on
natural eneny popul ations. Final results of this study will appear in a CFRU or
journal publication.

Gound Invertebrate Inventory in Qpen and Dense Forest Areas

Pitfall traps were utilized to sanple ground beetles and other potentia
spruce budworm predators in strlF cut and dense stands. Five transect pairs, one
menber of each pair in a strip clearcut and one in dense forest, were

estab{ished. Four traps were placed al ong each transect and exam ned weekly for
i nsects.

~In 1978, the age of the strip cut was added as a variable for determning
differences in trap catch. Prelimnary results show greater diversity in species
and greater nunbers of predators of spruce budwormin strip cuts as conpared to
dense stands. Al though this was the second year of this study and originally
planned to be the last, an opportunity to assess spray effects on ground dwelling
predators may pronpt its continuation for at |east one nore year.

Pher omones of the Spruce Budworm

O the original 3 studies concerning spruce budworm pheromones, only the Trap
Density Project was continued in 1978. Data collection for the Blend and Trap
Saturation experinents has been conpleted. In 1977, although inter-



12

ference was indicated with the use of the 5, 10, and 20mfromcenter trap
design, the optinumdistance was not definitive. Thus in 1978, a center, 20
and 40mtrap design was installed and tested with collections being mde
nightly. Mniml trap interference occurred at the 40mspacing. After final
anal ysis of the trap density experinent, all 3 studies wll be included in a
publ i cation.

Mte Parasites of Adult Spruce Budworm Mot hs

Red mte parasites, Leptus spp., were found infesting both sexes of
spruce budwormadults in 1977 and 1978. As many as 4 nmites were observed on
a single adult female spruce budworm The biol ogical significance of mte
parasitism (nmean 29%infested) may be in the effect on budworm popul ation
quality, female fecundity, and possible use as population trend indicators. A
manuscript is in preparation describing the findings in detail.

Di spersal of Small Spruce Budworm Larvae

Spruce budwormlarval dispersal |osses are currently being studied. Two
di spersal phases of the budworm provide opportunities for larval nmortality.
The first 1s after hatching fromthe egg prior to location of overw ntering
sites, and the second i s upon emerging fromoverwintering sites in the spring
prior to feeding establishment in the needles and buds. Boards coated with
stickemwere utilized during the sanpling periods. Trapped |arvae are
currently being counted and analysis will comence soon.

Spruce Budworm Anti feedants

I'n cooperation with International Paper Conmpany's Corporate Research
and Devel opment Division in Tuxedo Park, NY work was initiated on collection,
extraction, and analysis of ca. 45 plant species with potential spruce
budworm ant i f eedant properties. Devel opment of bioassay procedures and
subsequent tests will be conducted in the future.

SPRUCE BUDWORM GROWTH | MPACT STUDY
(JimRea and Robert Law ence)

Robert K. Lawrence was hired in January 1979 to replace James Rea who
accepted a position with the Mine Forest Service's Planning Division. This
report and the 1978 Progress Report are a cooperative effort, providing a
degree of continuity to the study.

Changes in the 1978 study involved providing 4 local "on-plot training
sessions" at Wodland, MIlinocket, Ashland and Greenville. Responses
indicated this procedure was well received and it will be continued in 1979,
the final year of the present study.
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Anal ysis of 1978 results thus far indicates a higher degree of spruce
budworm nortal ity as indicated bel ow.

PERCENTAGES OF THE TOTAL VOLUME OF SPRUCE OR FI R MORTALI TY REPRESENTED
BY I NDI VI DUAL CAUSAL AGENTS

SPRUCE HR
1976 1978 1976 1978

Spruce Budworm 9.0% 10.1% 15.3% 40.9%
Slowdown 64.1 45.3 33.0 28.5
Logging Damage 1.2 13.3 11 11
Other 14.4 28.6 32.7 23.2
Unknown 11.3 2.7 17.9 6.3

100.0 100.0 100.0 100.0

The total spruce-fir nortality rate fromall causes ranged in 1978 fromO0.0
%u.g%./ﬁ in)Franinn County (n=5 plots) to 62.2 cu.ft./A in Washington County
n=67 plots).

As shown in the follow ng table net annual growth from 1975 to 1978
ranged from+55.6 in Franklin County to -120.1 cu.ft./A in Baxter State Park.
This is an indication of the spruce budwormactivity and denonstrates the
diversity of conditions found in the spruce-fir protection district.

\lashi ngton, Somerset and Piscataquis counties had a negative net annua
growt h for balsamfir of -14.0, -1.7, and -12.4 cu.ft./A respectively.

After 4 years of data collections, trends are beconing more definitive.
I ncreased spruce budwormcaused nortality as well as considerably |ower
grow ng stock volumes are evident, especially for the fir conponent. These
trends reflect the severity of the spruce budworm problemin Maine.
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CHANGES | N GROW NG STOCK VOLUME (1975- 78)

1975 Volume 1978 Volume Net Annual*

COUNTY SPECIES (Cu.ft./JA) (cu.ft./A)  Growth (cu.ft/A)
roostook Spruce 650.7 622.5 -1.9
(n=131) Fir 7209 704.7 0.4
ranklin Spruce 1343.2* 1454.3 55.6
(n=5) Fir 76.8 * 87.9 5.6
enobscot Spruce 4915 490.8 5.2
(n=47) Fir 3796 394.9 9.0
'iscataquis Spruce 899.1 940,2 17.3 -
(n=75) Fir 854.6 758.5 12.4
omerset Spruce 818.4 839.6 20.9 -
(n=76) Fir 751.0 709.0 1.7
/ashington Spruce 728.3 685.8 4,7 -
(n-67) Fir 446.3 367.4 14.0
Baxter Spruce 1510.5 ** 1532.2 21.7 -
State Park Fir 1030.7 ** 910.6 120.1
(n=6)

Net Annual  nrowth: (1978 volume - 1975  volume) + (1976 ,77,78 harvest volume)

3 Years

- 1976 Gow ng stock vol une
¥* . 1977 Gowi ng stock vol ume



15

MARKETI NG, UTI LI ZATION, ECONOM CS - Dr. David B. Field

M report last year listed seven project proposals which | presented to
the CFRU Advisory Conmttee in Cctober, 1977:

Project 1: Potentials for a Mine Hardwood Charcoal Industry
Project 2: Miine's Potentials for Wod Furniture Manufacture
Project 3: Simulation of Regional Tinber Markets
Project 4: Mdels for Forestry Investment Analysis
Project 5: Econom cs of Spruce-Fir Mnagenent
Project 6: Problem Analysis of Econom c Losses from Degradation

. of Spruce Budwor m Damaged Tinmber Project 7. Public
Benefits fromPrivate Forest Land Oanership

and Managenent in Mine

Projects 1 and 6 were approved Cctober 31, 1977, Projects 3, 4, and 7 were
approved on March 14, 1978. Project 2 was intended to: 1) test the

hypot hesi s that Maine's furniture industry could successfully increase to a
degree whi ch woul d 3|8n|f|cant|y aid the State's econony, and 2) provide
information that woul d encourage investments in new Maine furniture
manufacturing facilities. The Mine Legislature's Joint Select Conmttee on
Forest Resources has recommended an investigation of opportunities for

| ncreasing secondary wood prpce33|ng inthe State. The CFRU Advisory

Commi ttee suggested that Project 2 be deferred until | can explore possi-
b!ILt|gs for coordinating CFRU research efforts with whatever the State

m ght do.

Project 5 proposed devel oping a nethodol ogy and data base for
eval uating the economc inplications of alternative methods of spruce/fir
tinber stand regeneration and internediate cultural treatment. As for
Project 2, the proposal requires further devel opnent of specifics.

Following is a sunmary of progress on each of the approved studies:
Project 1

| described the purpose of this project in last year's annual report. David
J. Brooks conpleted his MS. thesis "The Potential for Producing Charcoal from
Low grade Mai ne Hardwood for Domestic Space Heating Fuel" in Decenber, 1978.
have prepared a Research Bulletin ("Potentials of Charcoal Production for Forest
Stand I nprovenent and Donestic Space Heating in Mine") based, in Part, on this
thesis. The Bulletin is about to go to press and shoul d be available before

Apri |

“The purpose of this research has been to explore charcoal production as a
possi bl e means of creating a new market for |ow grade hardwood In those areas of
Mai ne where no profitable markets now exist for such material. This first
bul letin devel ops an estimate of the available raw material resource, describes
the charcoal production process and currently-available production equi pnent,
and presents an econom ¢ anal ysis of the chances for charcoal to conpete in the
domestic space-heating fuel market. Later studies will explore the markets for
metal lurgical and filtration charcoal
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About five billion cubic feet (59 mllion cords, 87.5 mllion oven-dry
tons) of lowgrade hardwood and hardwood thinnings are physically available
for charcoal production in Mine This estimte presunes the use. of con-
ventional bol ewood only fron1"rouPh and rotten" standing tinmber, |ow grade
sawtimber, and thinnings. It should be reduced to account for inaccessible
stands and the vol umes within economc reach of ex!st|nP | ow-grade fiber users
such as pulp mlls and pallet manufacturers. But, if only 16 percent of
Maine's total domestic space heating market coul d be captured bY char coal
half of the standing volume could be used up over an interval of 20 years
allowng significant opportunities for stand i mprovement

The report makes an excellent case for the use of solid wood for fuel
but charcoal mght be exPenS|ve, Char coal Rroduced ina nult|8|e-hearth
furnace woul d have to sell (delivered to the user) at from $80-$200 per ton
Charcoal delivered at $120 per ton would be the egu!valent (in $/BTL£ of wood
(burned in a_stove& at $106 per cord, wood (burned in a furnace) at $138 per
cord, fuel oil at 30.74 per gallon, and electr|0|tY at $0.0286 per Kuh
Charcoal could compete with non-wood fuel's now, but whether its added _
gonﬁen|ence woul d be enough to offset its high cost conpared with wood remains

0 be seen.

Project 3

Project 3 is designed to: 1) adapt an existing forest products market
conputer simlation model to the University of Maine Conputer SYsten1and
Prepare a user's manual for the model, and 2) validate the nodel by using it

0 Simlate an eX|st|ng Maine market region. In 1978, | prepared a EaPer
entitled "SORTIM a model for the simulation of reglonal tinber markets" and
presented it at a meeting of Wrking Party 53.04.01 of the International Union
of Forest Research Organizations at Vgeningen, the Netherlands. | have
experienced serious difficulties in inplementing this large nodel on the
%@%ger5|ty's computer system but hope to complete the User's Manual during

Project 4

Project 4 calls for: 1) a critical review of publicly-available computer
programs for forestry investment analysis and 2) a handbook on nodels for
I nvest ment anal ysis in forestrg. The project was approved as a "filler", and
has been treated accordingly, but | have been doing some work on financia
returns to forest |and ownership and management. Part of this work has
invol ved a study of impacts of Inflation on tinber products. The follow ng

results offer some idea of these inpacts

(! The,avera%e annual rate of compound inflation (in whol esale
prices of all comodities) for several intervals of interest
ae:

1869-1969 0.33%
1970-1976 8. 78%
1972-1973 13.10%
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2. The following table summarizes information on real (over-and-
above inflation) price increases for several timber and round-

wood products:

Commaodity

Interval of Comparison

Avg. Ann. Rate of Real
Price Increase (%)

White birch boltwood,

mi 11 -delivered
White birch boltwood,
stumpage
Rough hardwood pulpwood,
mi 11- delivered
White birch boltwood,
mi 11- delivered
White pine sawlogs,
stumpage
White pine sawlogs,
mill -delivered
Spruce-fir pulpwood,
mi 11 -delivered
Rough hardwood pulpwood,
stumpage
Spruce-fir pulpwood,
stumpage

1911-1976

1959-1976

1962-1976

1962-1976

1959-1976

1962-1976

1951-1976

1959-1976

1959-1976

5.28

331

1.69

1.55

1.29

1.08

0.26

-0.08

-0,22

3. If the average rate of inflation recorded from 1970 - 1976
continues to the year 2000, and if mi 11-delivered roundwood
prices keep up with that rate, then prices in the year 2000

will include:

White birch boltwood, mi 11-delivered $550.17/cord

Rough hardwood pulpwood,
White pine sawlogs,

Spruce-fir pulpwood,

220.82/cord
761.20/cord
" 278.86/cord
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~ This state-sponsored project, described in |ast year's Annual Report, will
this year include a report on the utilization of budworm damaged timber. Because
Maine mlls are just beginning to use such tinber, the study will deal mostly
with eerr|ences in other regions of North America where insect and disease
damage has caused significant mlling problens.

Project 7

~ Most of ny part of the Unit's research is currently devoted to this
project. Project 7 is designed to increase and inprove Publlcly-avallable
I nformation on the econom ¢ benefits of Miine's privately-owned forests and
forest-based industries. The research will produce a statement of facts about
the connections and val ues of private forest |and ownership and management to
Maine's general econony. The purpose of presenting this information s to
PFOVIde a means of assessing Inpacts on that econony of private actions, public
aws, admnistrative decisions, and 8eneral attitudes which either help or
hinder the activities of private |and management and forest products manufacture
and sale. The project is organized to produce: 1) a basic, factual collection
of historical data, 2) a set of mathematical nodels for estimating future val ues
of variables in the historic data base, and 3) a nmodel which |inks Maine's
general econony with its forest-based econony.

Mich of the work on this project during 1978 was devoted to gathering data
and placing quantitative information into conputer files. A manuscript ("
defining and nmeasuring public benefits fromprivate forest |and ownership and
managenent”) has been submtted (but not yet accepted) for publication, A CFRU
progress report, an information report on trends in Maine's forest products
econony, and a research report on estimation of future demands for Maine's
tinber resources will be available over the next few nonths.



PROGRESS ON PROJECTS PARTIALLY SUPPCRTED BY FUNDS FROM
THE COOPERATIVE UNIT

TREE | MPROVEMENT - Dr. David Canavera

Tree planting activities in 1978 were the largest that have ever been
acconpl i shed by menbers of the cooperative with ca. four mllion seedlings being
Blanted. Thi's represents a significant increase over last year's efforts as has

een the case each year since the tree |nProyenent Progran1mas started in 1974,
Also, as was reported |ast year, the availability of proven reliable seed sources
and good-quallt% bare-root seedl|nPs continue to be acute Problens for alnost al
tree species. The availability of l'ocal spruce and balsamfir seed may become
more serious in the future if spruce budworm popul ation |evel's remain high
throughout the State.

Provenance Col | ections and Species' Trials

Atotal of six new plantations was established in 1978. A brief

description of each plantation follows. Mre detailed information on seed source
data Blantat|pn | ay-out, and exact geographic |ocation of the plantations is
avai | abl e l? m meogr aphed formand wll "be provided to any interested cooperators
upon request.

e

Pit. 1- 78 Geen ash (Fraxinus pennsylvanica Nhrsh.% This is a provenance
study of 34 sources that was established with 1-1 stock on My 12-
17 on land in Augusta adni nistered by_the Bureau of Public Lands,
Departnent of Conservation. The seedlings were raised by Dr. Kim
Steiner, Pennsylvania State University and averaged about 16 inches
at the time of outplantln?. The experinental design consists of
four-tree rowplots with four randomized conplete bl ocks

Pit. 2 - 78. Mnarch hirch (Betula maximow cziana Reg} This is a provenance study
of this h|ﬁhly val ued Japanese sFecges. Six sources were Planted
on May 25th in four-tree row plots in ten random zed conplete
blocks in Augusta next to the green ash described in Pit. 1-78
These seedlings were raised in the School of Forest Resources
greenhouse in Spencer-Lemaire Rootrainers. Average height of the
seedlings at planting time was about 12 inches.

Pit. 3- 78. Scotch pine FP|nus syl vestris L.%. This is a provenance and some
individual tree collections that will be evaluated for both
Christmas trees and tinber potential. Fifty-nine sources are
rePresented. Four-tree row plots and five replications were
established on June 14-15 on land owned by Georgia Pacific

Corporation in Crawford. The seedlings were raised in the

19
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School of Forest Resources' greenhouse in size 608 Japanese
Paperpots. The largest seedlings averaged ten inches at the
time of planting.

Pit. 4 - 78. Scotch pine (Pinus sylvestris L.). This is another planting
of the same material described in Pit. 3-78. This planting
v@s egtaE||shed on June 19-20 on Scott Paper Conpany land in
st Forks.

Pit. 5- 78. Mnarch birch (Betula nmaximow cziana Reg.). This is_anot her
planting of the same material described in Pit. 2-78. Five
replications were planted on July 12-13 on | and owned by
Georgia Pacific Corporation in Tal madge.

Pit. 6 - 78. Scotch pine (Pinus sylvestris L.). This is another planting
of the sane material described in Pit. 3-78. Five replications
were planted on July 17-20 on the Potter Farmin Pal erno.

The Norway spruce (Piaea abies (L.) Karst.) provenance study (58 sources)
has had anot her Kear to grow at the State Forest Nursery and will be ready for
outplanting in the spring of 1979. The provenance col | ections (112 sources)
of Douglas-f|r (Pseudot suga menziesii (Mrb.) Franco) were grown in the green-
house during the winter and sumrer of 1978 and will also be ready for out-
planting in the spring of 1979. Additional seedlots received in 1978 were
sources of Scotch pine all originating in the USSR and several sources of
European al der (A nus Flut|nosa (L.) Gaertn) located throughout Europe, but
primary enphasis was placed on receiving seedlots fromnorthern sources.

Eastern spruce gall aphid (Adel ges abietis L.) is a serious pest on
plantation grown white spruce (.Pioea glauaa (Mench) Voss). The degree of
Infestation of this insect was investigated on 24 range-w de white spruce
seed sources growing in the Penobscot Experinmental Forest at the beginning
of their sixteenth growing season in the field (Table 1). Significant
differences were found between seed sources for both number of gall aphids
present and percent of trees attacked. Results indicate that the seed
sources nost severek%.attacked were those fromthe eastern part of the
botani cal range of white spruce. This means that Christmas tree growers
and other persons with an interest in the aesthetic value of white spruce
coul d lessen the extent to which trees are attacked by using seed from
either the Lake States or western Canada. No sacrifice in height ﬁromﬁh
woul d be made by using seed fromthose sources since several of themare
among the fastest ﬂrow ng in the plantation. The |ocal source (1655) from
Mai ne was one of the most severely attacked sources in the plantation



Table 1. Mean height and the degree of susceptibility to attack by the

eastern spruce gall aphid of white spruce from24 seed sources

planted in central Mine in 1961 and examned in June 19773.

Seed State Nunber Nunber Per cent
Source  or Trees Hei ght Gall's per Trees
Number  Provi nce Eval uat ed (Meters) Sour ce? Attacked
1647 M nnesot a 35 3.3 0.65 10.0
1669 M nnesot a 33 3.47 0.45 17.5
1630 Montana 27 1.80 0.62 26.6
1687 Ontario 32 3.33 2.86 28.2
1645 Wsconsin 38 3.56 0.93 29.1
1676 M chigan 28 3.9 0.70 35.8
1665 Saskat chewan 21 2.02 1.03 38.4
1653 Al aska 25 1.62 1.32 39.2
1631 Manitoba 29 3.32 0.97 3.1
1654 Al aska 21 1.58 0.60 43.3
1662 Ontario 29 3.24 1.61 441
1677 B. Col unbi a 30 2. 64 1.95 43.2
1686 Ontario 35 3.06 1.73 46.3
1657 Labrador 29 2.00 1.25 54.2
1664 Manit oba 28 2.73 2.52 52.5
1644 New York 28 3.46 6.79 64.1
1655 Mai ne 33 3.46 3.56 65.0
1660 Quebec 37 3.62 5.09 65.0
1661 Quebec 25 3.04 5.28 67.5
1663 Ontario 31 3.86 2.68 68. 3
1649 N. Hanpshire 31 3.74 3.78 70.8
1628 S. Dakota 29 2.53 2.38 74.2
1658 Labrador 28 2.60 2.41 75.0
1659 N. Brunswi ck 30 3.63 6. 81 87.6
Aver age 3.05 2.46 49.4

 Sources are arranged in order of increasing percent of trees attacked, b

Average nunber of galls on the eight branches examned per tree.

I ndi vi dual - Tree Sel ections

Black spruce (P-iaea mariana (MI1.) B.S.P.
superior and average trees from17 stands |ocate

sel ections of phenotypically
throughout the State were

conpleted in the summer of 1978. Cones were col |ected and processed in the
fall, and seeds were sown in the School's greenhouse in January 1979. These
seedths will be outplanted in the sumer of 1979 at the State Forest Nursery

and wil

Ken!an, has done this work.

be evaluated for two additional years. A graduate student, Kevin
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Anot her graduate student, Ron Tebbetts, has conpleted first-year growth
measurements on white spruce seedlings originating in southeastern Ontario.
These seedlings will probably be field planted as seedling seed orchards in
1980. Previous research data have shown that 15 to 20 percent height-growh
gains can be expected by using seed fromthese sources

A study conparin? different methods of Elus-tree sel ection was initiated
with white birch (Betula papyr-ifera Marsh.) by Brian Stanton in the sumer of
1978. Trees were selected by three different selection methods (comparison
tree, base-line, absolute standards% in two even-aged stands. Seeds were

col lected in the fall and sown in the School's Preenhouse in Januarg. Progeny
will be evaluated in the greenhouse and field planted for further observation

Cont ai neri zed G ow ng

Vhite birch seedlings grown in five different containers were field
planted in 1976 to study the effects of the different containers on root
formation. The five containers used were: 608 Japanese Paperpots;
Styroblock 8, Tinus Rootrainers; H 11 son Rootrainers; and Zeiset Plant
Bands. Two seedlings for each type of container fromeach of eight
replications (total of 16 seedlings for each type of container) were
excavated in the fall of 1978 and taken to the School's nursery. These
seedlings will be analyzed in the winter of 1979 to see if any differences
exist in root formation

Plantation Gowh and Yield

~Jim DiGennaro has conpleted his field measurements of ol der red pine
(Pinus resinosa Ait.) and white spruce plantations that should enable him
to develop yield tables. This work should be conpleted in 1979

FOREST FERTILI ZATION - Dr. Robert K. Shepard, Jr

“The second phase of the Cooperative Forest Fertilization Project is
wel | inprogress. Atotal of 215 plots have been established at various
locations around the state and it is intended that the nunber of Blots Wi ll
ultimately reach 350 to 400. In addition, considerable effort is being
expended to determne what effect fertilization naY have on those
properties that are inportant to the suitability of wood for Rulp and
paper. Anal yses of data collected during the first phase of the study,
whi ch enphasi zed red spruce, have been conpleted with several exceptions
Hghlights of the work with an enphasis on 1978 are presented bel ow.

Vol une Growth

Stem anal yses and determinations of volume growh were conpleted for
the Rangel ey stand. These indicated that as in the Princeton stand,
nitrogen was the only el ement that inproved growth rate significantly.



Data fromthe three stands of Phase | (Princeton, Telos Lake, Rangeley) are
presently being subjected to a detailed analysis of covariance. In
addition, analyses will be conducted in an attempt to establish whether
there was any relationship between re5ﬁonse and such easily measurable
variables as dbh, total height, crown height and age

Specific Gravity

Specific gravity determnations were conpleted for the Rangel ey
stand. As with the Princeton and Tel os Lake stands, specific gravity
was not adversely affected by fertilization

Yiel ds and Physical Characteristics of Pulp

Total yield of pulp per unit weight of wood was 2 percent greater for
post treatment wood fromfertilized trees fromthe Princeton stand than for
unfertilized trees. The percentage of rejects of pulg made from post
treatment wood fromfertilized trees also increased by about
2 percent, alnost exactly offsetting the increase in total yield. Kappa
nunber of pulp fromfertilized trees increased dramatically. Fertilization
did not adversely affect Canadian Standard Freeness, bulk, burst factor
tensile strength or tear factor

Qther Hood Properties

Lignin content of post treatnment wood fromfertilized trees was
3 percent greater than ignin content of post treatment wood from
unfertilized trees. Resin content of the former was 2 percent greater
than resin content of the latter (3.5 percent vs 1.5 Percent).
Fertilization also appeared to have increased ash content, but not
substantially.

Proposed Wrk for 1979

L Fertilize plots established near RangeleY, Orono, and Searsport.
2. Establish new plots in unthinned spruce-fir stands near
Rangel ey; thin some of the plots to obtain a nore favorahle
stocking level. S _

Establish additional plots in white pine stands in southern

and western Mine. . -

Establish new plots in spruce-fir stands and white pine stands
in central and eastern Mine. _

Conduct a pulp yield and pulp physical proPert!es study on
trees fromthe stand at Rangeley that was tertilized in 1971
Performanal yses of I!Pnln and resin contents on wood of
fertilized and unfertilized trees fromthe Phase | Ran?eley _
apd(ielos Lake stands and hopeful |y al so from conpany-tertilized
stands.

7. Sample foliage and soil where necessary.

23
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PUBLI CATI ONS RESULTI NG FROM RESEARCH
SUPPCRTED BY THE CFRU IN 1978

Canavera, D. S. 1978. Effects of Various Gow ng Media on Container-
Gown YellowBirch. Tree Planters' Notes 29(1):12-14.

Canavera, D. S. 1978. Pelletized Birch Seed - An Aid to Nurserynen.
University of Maine Cooperative Forest Research Unit Technical Note
No. 1, 4pp.

Canavera, D. S. 1978. Fourth Annual Report of the University of Maine Tree
| mprovenment Cooperative (January 1 - Decenber 31, 1977). University of
Mai ne Cooperative Forest Research Unit Progress Report 6, 5pp.

Cook, J. L., Mark W Houseweart, H M Kulman, and L. C. Thompson. 1978.
Foliar Mneral Differences Related to Sawfly Defoliation of Wite
Spruce. Environ. Entonol. 7:780-781.

Dixon, W N. and M W Houseweart. 1978. Location and | nportance of
Fal| Feeding by the Wite Pine Wevil, Pissodes strobi (Peck).
Coop. For. Res. Unit Res. Note #1, 14pp.

Dixon, W N, M W Houseweart and D. T. Jennings. 1978. How to Exanine
Branches for Spruce Budworm Egg Masses. CANUSA- CFRU, 18pp.

Dixon, WN., and T. L. Payne. 1978. Aggregation of Thanasinus dubius (F.)
on Trees Under Mass-Attack by the Southern Pine Beetle. (Accepted -
Environ. Entomol.).

Dixon, W N and T. L. Payne. 1978. Sequence of Arrival and Spatial

Distribution of Entomophagous and Associated Insects on Southern Pine
Beetle Infested Trees. Texas Agr. Exp. Stn., Msc. Publ. (In Press).

Field, D. B., 1978. A Systems Approach to Long Trails Managenent. Proc.
Appal achian Trail Res. Symp., Ringwood, NJ, Nov. 1977, Yale Univ. Press
(Forthconi ng).

Field, D. B. 1978. SORTIM A Mdel for the Sinulation of Regional Tinber
Market. Proc. |UFRO Wrking Party S3.04.01, Wrkshop/ Synposi um on
Simul ation Techniques in Forest Qperational Planning and Control, Cct.
3-6, 1978, Wgeningen, The Netherlands, 163-171.

Genys, J. B., D Canavera, H D. Gerhold, J. J. Jokela, B. R Stephan, I. J.
Thulin, R Westfall, and J. W Wight. 1978. Intraspecific Variation
of Eastern Wite Pine Studied in U S A, Germany, Australia, and New
Zeal and. Technical Bulletin No. 189 and Contribution No. 5318 of the
Maryland Agricultural Experinent Station; Special Report No. 8 of the
Center for Environnmental and Estuarine Studies, University of Maryland.
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Houseweart, M W, D. G Mtt and A S. Thurston. 1978. Editor for

Proceedings of First Eastern SP.ruce. Budwor m Resear ch Wrk Conf erence.
School of Forest Resources Publication, 71pp.

Houseweart, M_ W, D. T. Jennings and J. C. Rea. 1978. Large Capacity
Pitfall Trap. (Accepted - Entonol. News).

Houseweart, M W, D. T. Jennings and L. Berkett. 1978. Parasitic Mtes
on Spruce Budworm (In Press).

Houseweart, M W and D. T. Jennings. 1978. Use of Trichogvanma in
Forestry. Paper presented at Trichograrm Research and Devel opnent
Meeting: Status and Use Strategies. Atlanta, GA Dec. 14-15,
(Proceedings in Press).

Jennings, D. T. and M W Houseweart. 1978. Spider Preys on Spruce Budworm
Egg Mass. Entomol. News 89:183-86.

Jennings, D. T. and M W Houseweart. 1978. Sexing Spruce Budwor m Pupae.
USFS Res. Note NE-255, 2pp.

Lee, T. H and D. B. Field 1978. Degrade and Decay of Spruce -Fir Tinber
Fol | owi ng Spruce Budworm Attack--A Review Coop. For. Res. Unit Inf. Rep.

2, Sch. For. Resour., Univ. Me. at Orono, 46pp.

McCormack, M L. Jr. 1978. Christmas Trees Pay Off, If You Can W4it 5 Years.
Yearbook of Agriculture 1978, U.S. Dept. of Agriculture, US. Govt.
Printing Office, Washington, D.C. 265-272.

Rea, J. C and M W Houseweart. 1978. Spruce Budworm G owth Inpact Study.
Coop. For. Res. Unit Progress Rept. #5, 21pp.

Schoenfelder, T. W, M W Houseweart, L. C. Thonpson, H M Kulman, and F. D.
Martin. 1978. Insect and Manmal Predation on Yel | owheaded Spruce Sawfly
Cocoons (Hynenoptera.' Tenthredinidae). Environ. Entomol. 7:711-713.

Shepard, R K 1978. Ice Storm Dama?e to Thinned Loblolly Pine Plantations in
Northern Louisiana. So. J. Appl. Forest. 2(3):83-85.

Shepard, R K 1978. Red Spruce Near Rangeley respond to Fertilization with
Nitrogen and Nitrogen plus Phosphorus. Coop. Forest Res. Unit Prog. Rep.
3 School of Forest Resources, Univ. of Miine, Orono, 3pp.

Shepard, R K 1978. Magnitude and Duration of Response of Red Spruce to
Fertilization at Two Locations in Miine. Coop. Forest Res. Unit Prog.
Rep. 4. School of Forest Res., Univ. of Miine, Oono, 8pp.

Shepard, R K 1978. Response of Internediate and Suppressed Red Spruce
((J(l? oea rubens Sarg.) near Princeton, Maiine to Fertilization with N trogen,
op. Forest Res. Unit Res. Note 2. School of Forest Res., Univ. of
Mai ne, Orono, 3pp.
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Shepard, R K, J. E Shottafer, and J. M Genco. 1978. Conparison of
Sel ected Pul ping Characteristics of Fertilized and Unfertilized Red

Spruce (Pioea mbens Sarg.). Coop. Forest Res. Unit Prog. Rep. 7.
School of Forest Res., Univ. of Miine, Orono, 5pp.
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FOREST RESCURCES RESEARCH ADVI SCRY COMM TTEE
1978-79 MEMBERSH P

(1980)
Ri chard Anderson
Environnental Consul t ant
142 Concord Street
Portland, Mine 04103

Barton M Blum Project Leader (1979)
U S. Forest Service Northeastern
Forest Experiment

Station
U.S.D.A Building
University of Mine
Orono, Maine 04469

(1981)
A Tenpl e Bowen Bureau of
Forestry Department of
Conservation Augusta, Mine
04333

Fred E Holt (1980)
34 Blaisdell Street
Augusta, Maine 04330

Duncan Hewl ett (1981)
Smal | Wodl and Omners Assoc.
of Mine
East man Road
Center Lovel |,
Mai ne 04016

Donal dson Koons, Prof essor (1979)
Col by Col lege Vaterville,
Mai ne 04901

Allan R Leighton (1981)
Vice President-Admnistration
Seven |slands Land Co.

15 Col unbi a Street

Bangor, Mine 04401

J. WIlliam Peppard (1981)
Deputy Conmi ssi oner

Inland Fisheries and Wldlife

284 State Street

Augusta, Maine 04330

Henry W Saunders, Vice President
Saunders Brothers (1979)
180 Forest Street

\\est br ook, Maine 04092

David Semonite (1980)
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Vice President-Timber & Minerals Division

J. M. Huber Corp. P.O. Box 7148 Downtown
Station Portland, Maine 04112

George W Wei |and
Vice President

Dead River Company
55 Broadway

Bangor, Maine 04401

(1980)

Mrris R Wng, Project Manager
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International Paper Conpany 9 Geen
Street Augusta, Maine 04330

Ex Officick

Marshal | D. Ashley
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Nutting Hall, University of Maine
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Nutting Hall, University of Mine

Orono, Maine 04469

Frederick E. Hutchinson, Vice-President
Research and Public Services Coburn Hall,
University of Maine Orono, Mine 04469

Fred B. Knight, Director School
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University of Maine Orono, Mine
04469
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Resources Oxford, Maine
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FRRAC SUBCOWM TTEE ON THE COCPERATI VE FORESTRY RESEARCH UNIT
VEMBERSH P AS OF DECEMBER 31, 1973

The members of the subcommittee appointed to set priorities and
review proposals for the Cooperative Forestry Research Unit are
as follows:

Mr. E. BartHarvey, Jr., Woodlands, Great Northern Paper Co.

Dr. Barton Blum, Project Leader, U.S. Forest Service

Mr. Harold M. Klaiber, Chief Forester, Scott Paper Co. Chairman
Dr. Fred B. Knight, Director, School of Forest Resources

Mr.  James L. Robbins, Robbins Lumber Co. Secretary

Mr. John G. Sinclair, President, Seven Islands Land Co.

Dr. Charles D. Webb, Manager Northern Research Center, Int'l. Paper Co.
Mr. George W. Weiland, Vice President, Dead River Co.

COOPERATORS OF THE FORESTRY RESEARCH UNIT
ON DECEMBER 31, 1978

Baskahegan Co. Ray MDonal d

J. H Beards ley Mnsant o Chenmical Co.
Earl Bessey Dwi ght E. Newman

Charl es Bl ood Henry Pl umer

Boi se-Cascade Prentiss & Carl isle (o
P. H Chadbourne A. Rednond

Ral ph Cifford Robbi ns Lunber Co.

Dead River Co. St. Regis Paper Co.
Dunn Ti nber | ands Saunders Brothers
CGeorgi a-Pacific Co. Scott Paper Co.

Geat Northern Paper Co. Seven |slands Land Co.
Hal I', Inc. James W Sewal 1 Co.

Hani ngt on Brot hers Dougl as and Denni's Snith
Loui s Hil ton Snith Tinberlands

Huber  Cor p. Sprowl Brothers, Inc.

I nternational Paper Co. C ayton Tot man

I.T.T. Fiayoni er J. J. Tree Farm

Irving Pulp_& Paper Co. Ted Tryon

Kennebec Equi pment Co. i

Abbott Ladd Western Maine Forest Nursery

Perry Lanb Leon W1liams



OTHER ORGANI ZATI ONS PROVI DI NG SUPPGRT FCR CFRU PROJECTS REPORTED

Mai ne Forest Service Dow Cheni cal Co.

USFS, Northeastern For. Expt. Sta. \\eyer haeuser

USFS, State & Private Forestry Pej epscot

Di amond | nternational Sherman Lunber Co.

St. Anne- Nackaw ¢ MlIntire Stennis Formula Funds

SCHOOL OF FOREST RESOURCES
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STUDENT PROFI LE
Four - Year Under ar aduat es .
Year  Freshren Swh_ Jr_ S E‘g‘? esﬁe?; Graduate Qhers  Totals
Farectrv  Wldlife
1964 71 108 42 0 9 5 235
1969 104 95 92 63 25 2 381
1974 134 225 151 95 44 68 717
1976 140 289 186 87 52 121 875
1978 138 243 97 82 51 138 749

FACLLTY AND STAFF CF THE SCHOLL
( DECEMBER 31, 1978)

Fred B. Knight, Director and Dwight B. Demeritt Professor of Forest Resources:
Associate Director of Mine Life Sciences & Agriculture Experinent Station
Mal colmW Coulter, Associate Director for Wldlife and Professor of Widlife
(g Resources Marshal | D. Ashley, Associate Director for Adnministration, Director
of Sumer
Canp Programs and Professor of Forest Resources Thomas J.
Corcoran, Professor of Forest Resources Ralph H Giffin
Professor of Forest Resources Maxwell L. MCormack Jr., Research
Professor of Forest Resources
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FACULTY AND STAFF OF THE SCHOOL (continued)

Ray B. Owen, Jr., Professor of Wldlife Resources
Janes E. Shottafer, Professor of Wod Technol ogy and Head, Forest Products
Laboratory Harold E Young, Professor of Forest Resources and Head,
Compl ete Tree
~ Institute . .
David B. Field, Associate Research Professor of Forest Resources Richard A
Hal e, Associate Professor of \Wod Technolagy Benjamin F. Hof fman, Associate
Professor of Forest Resources Floyd L. Newoy, Associate Professor of Forest
Resources Voit B. Richens, Cooperating Assoclate Professor of Wldlife
Resour ces, and _ o _ _
Assistant Leader, Cooperative WIldlife Research Unit Wallace C. Robbins,
Associ ate Professor of Forest Technol ogy and Head, Two- Year _
Forest Management Technol ogy Program James A. Sherburne, Cooperating
Associ ate Professor of Wldlife Resources, and _
Leader, Cooperative Wldlife Research Unit Craig E Shuler,
Associ ate Professor of Whod Technol ogy Chester F. Banasiak, Associate
Research Professor of Wldlife Resources Thomas B. Brann, Assistant
Prof essor of Forest Resources David S. Canavera, Assistant Professor of
Forest Resources Janes R G lbert, Assistant Professor of Wldlife
Resources Mark W Houseweart, Assistant Research Professor of Forest
Resources John D. Litvay, Assistant Professor of Wod Technol ogy Terry
A My, Assistant Professor of Wldlife Resources Robert K Shepard,
Jr., Assistant Professor of Forest Resources Charles P. WIIians,
Assistant Professor of Forest Technology WlliamD. Lilley, Instructor
In Forest Resources _ o _
Marvin W Bl umenstock, Extension Safety Specialist and Extension |nstructor
TlnDtEg G.t O Keefe, Extension Forestry Specialist and Assistant Extension
ucat or
Roger F. Taylor, Superintendent of University Forest Denise A Brown,
Assistant Wldlife Technologist Ellis Sprague, Assistant Forest
Technol ogi st Paul R Messier, Assistant Forest Technol ogist J. Louis
Morin, Assistant Forest Technol ogist and Instructor in Genera
Engineering (Col I ege of Engineering and Sciences)

Cooperating Faculty with Joint Appointnents

John W Butzow, Associate Professor of Environnmental Education (College of
Education) Richard J. Canpana, Professor of Forest Pathology (Bofany &
Pl ant Pat hol ogy

Dept . )
John B. Dinond, Professor of Forest Entomology (EEEgrtnent of Ent onol ogy)
Harold C. G bbs, Professor of Wldlife Resources (Departnent of Animal and

Veterinary Sciences) Roland A Struchteneyer, Professor of Forest Soils
(Dept. of Plant & Soil

Sci ences)
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FACULTY AND STAFF OF THE SCHOOL (continued)

Facul ty Associ ates

Barton M Blum Project Leader, U S. Forest Service

Hew ette S. Crawford, Research Wldlife Biologist, US. Forest Service

Robert M Frank, Research Forester, U S. Forest Service

Lloyd C. Irland, Forest Insect Manager, Maine Forest Service

Jerry R Longcore, Biologist, US Fish &WIdlife Service

Cordon D. Mbtt, Research Forester, US. Forest Service

Ralph S. Palner, Retired fromNew York State Miseum & Science Servi ce;
Current Lecturer in Zpologg Dept., UMD Howard E. Spencer, Jr., Leader

Mgratory Bird Project, Mine Departnent of
Inland Fisheries and Wldlife .

Thomas B. Saviello, Northern Forest Research Center of International Paper Conpany

Charles D. Webb, Manager, Northern Forest Research Center of Internationa
Paper Conpany

Prof essors Eneritus

Robert |. Ashman, Professor Eneritus of Forestry

Gregory Baker, Professor Emeritus of Forestry

Frank K. Beyer, Associate Professor Emeritus of Forestry
Lewi s P. Bissell, Extension Forestry Specialist Emeritus
Edwin L. G ddings, Associate Professor Emeritus of Forestry
Howard L. Mendall, Professor Eneritus of Wldlife Resources
Albert D. Nutting, Director Emeritus ,

Henry A Plumer, Associate Professor Emeritus of Forestry
Arthur G Randal |, Associate Professor Emeritus of Forest Technol ogy



