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Frontispiece: "Words, words, words. I'm so sick of words." Scientists 
are often accused of not telling others what they are up 
to. The cover, a selection of recent communications pre
pared by people at the Harvard Forest, reminds us that we 
do have something to say about our work, and frequently 
say it. The books, publications, typescripts, movies and 
TV tapes put out last year contain about 250,000 words. 
In addition to this printed and recorded output, teaching 
probably calls forth about nine or ten times as many more 
words in formal classes, seminars and meetings with our 
peers. All told, Harvard's Petersham branch houses a com
rnunicati ve group of scholars. Cover photos by Bill Ormerod. 



ANNUAL REPORT OF HARVARD UNIVERSITY ACTIVITIES 

AT THE HARVARD FOREST 1982 - 83 

STAFF 

Roni Aloni, Bullard Fellow (from June 24, 1982 to February 1, 1983) 
Alison M. Berry, Research Assistant (until September 1, 1982) 
Emery Boose, Computer Assistant 
Rolf Borchert, Bullard Fellow (from March 28 to June 30, 1983) 
John Brady, Assistant to the Manager of the Black Rock Forest 
Catherine M. Danahar, Business Secretary and Librarian 
Geraldine A. Deyermond, Laboratory Aide (from September, 1982) 
Wayne E. Elliott, Custodian 
Frank W. Ewers, Cabot Research Fellow 
David R. Foster, Assistant Professor (from July 1, 1983) 
Ernest M. Gould, Jr., Forest Economist, Senior Lecturer in Biology 
Edward H. Hyde, Woods Crew 
Jack J. Karnig, Forest Manager 
John Klingensmith, Faculty Aide (from June 7, 1983) 
Susan Lancelle, Research Assistant 
Shirley LaPointe, Greenhouse Assistant 
Susan Lindgren, Research Assistant (until September 1, 1982) 
Ralph L. Lundquist, Research Assistant 
Monica R. Mattmuller, Research Assistant 
Gordon B. Mitchell, Woods Crew Superintendent 
Kathleen Mullaney, Greenhouse Assistant (part-time) 
Marcia A. Murry, Post-doctoral Fellow (NIH) 
Frances E. O'Brien, Secretary 
Frances N. Phillips, Secretary 
Hugh M. Raup, Charles Bullard Professor of Forestry, Emeritus 
Carol Jane Rea, Work-Study Student (September to December, 1982) 
Christa R. Schwintzer, Cabot Research Associate (until August, 1982) 
Dawna M. Smith, Laboratory Assistant (Summer, 1983) 
Dorothy R. Smith, Secretary 
Charles C. Spooner, Woods Crew 
John D. Tjepkema, Associate Professor of (Soil) Biology (until August, 1982) 
P. Barry Tomlinson, Professor of Botany 
John G. Torrey, Professor of Botany 
Jeffrey R. Vincent, Research Assistant (until June 15, 1983) 
Dorothy Waid, Acting Secretary (from September 20 to November 13, 1982) 
Kathleen Walker, Faculty Aide (Summer, 1983) 
Carol Whaling, Laboratory Assistant (Summer, 1982) 
George J. Wilder, Research Associate (Cabot Foundation) (NSF) 
Patricia H. Young, Laboratory Technician 
Zhang Zhongze, Visiting Scholar (from October 27, 1982) 
Martin H. Zimmermann, Charles Bullard Professor of Forestry and 

Director of the Harvard Forest 



Last November John Torrey was honored by being asked to give the 1982 
Loomis Lecture at Iowa State University in Ames. His paper on Symbiotic 
Nitrogen Fixation in Actinomycete-Nodulated Plants summarized much of the 
recent work in his laboratory. 

In January Governor Dukakis appointed the new State Forestry Committee 
and Ernie Gould was made chairman for the next three years. 

David Foster, who just completed his doctorate at the University of 
Minnesota, has come to us as Assistant Professor. He is a plant ecologist 
by training with a deep interest in vegetation development over time. He 
and his wife, Marianne, stored their furniture here in May and left for 
Sweden where David will be associated with the University of Lund until 
late August. We are all looking forward to having an ecologist again on 
the staff in Petersham. 

STUDENTS 

During the year our staff did a good deal of formal teaching in Cam
bridge. The usual courses were offered: Martin Zimmermann gave Structure 
and Physiology of Trees (Biol. 111). Ernie Gould gave Soil, Land and Human 
Environment (Biol. 298). Barry Tomlinson gave Diversity in the Plant King
dom (Biol. 18), Biology of Gymnosperms (Biol. 102) and, with J. B. Fisher, 
Plants of the Tropics (Biol. S-105). 

The Harvard Forest Freshman Seminar was given in Petersham again with 
help from several people at the Forest. John Torrey presented Plant Prop
agation with Conrad Smith. Barry Tomlinson and Peter Ashton teamed up to 
give a new freshman seminar called The Tropical Rain Forest. These latter 
seminars met in Cambridge. 

Students doing independent studies included Emily Roberson who wrote 
a term paper on Mycorrhizae (Biol. 9ir) with John Torrey. Ann Lewis and 
John Sperry took Tree Structure and Physiology (Biol. 311) with Martin Zim
mermann. Students taking Forest Practice and Research (Biol. 299r) with 
Ernie Gould were Jeff Vincent who wrote Predicting Timber Volumes: Error, 
Uncertainties and Implications and Ellie Mnzava who produced Tree Planting 
in Tanzania: A Voice from Villagers. 

We were all pleased when Ann Lewis decided to continue her stay in 
Petersham. During the summer she assisted Ayo Jeje with his work on the 
capture sites of carbon dioxide in the leaves of Vicia faba. In the fall 
she decided to start a doctoral program of studies and took courses full
time in Cambridge during the academic year. After the spring term, Ann 
began to lay the groundwork for her thesis on the mechanism of air embo
lism in dead plant cells by starting a study of water storage in Sphagnum 
hyaline cells. 
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Ann's husband, Emery Boose, is a doctoral candidate at Harvard in San
skrit and Indian Studies. While in Petersham, however, he has been an un
usually versatile part-time worker at the Forest. He began by taking care 
of our lawns and then took our two computers firmly in hand. So far, he 
has customized our computer software, written instruction manuals, taught 
us word processing, and given general user assistance. Em's interest and 
patience have gone a long way toward making our computers truly useful. 

John Sperry, a doctoral student co-advised by Martin Zimmermann and 
Barry Tomlinson, spent four months this spring and summer at the Fairchild 
Tropical Garden studying the relationship between the hydraulic architecture 
of palms and xylem sap cavitation. The control of cavitation, which leads 
to non-functional xylem, is particularly important for the survival of palms 
because, lacking secondary growth, they cannot continually produce new func
tional xylem. John's work indicates that cavitation in palms occurs only in 
the leaf; the stem xylem remains functional. A substantial hydraulic bottle
neck in the xylem of the leaf insertion may be responsible for this localiza
tion of xylem failure to the leaf. This work, when completed, will be John's 
thesis. 

Jim LaFrankie worked at Harvard Forest during the summer of 1982 and has 
been a permanent resident since January, 1983. He is completing a taxonomic 
monograph of the genus Smilacina (Liliaceae) as it occurs in North America, 
Mexico and Central America. Additionally, he has worked on the anatomy and 
morphology of false Solomon's seal (Smilacina racemosa) which grows in abun
dance at the Harvard Forest. His particular interest is in how the vascular 
anatomy of the subterranean stem influences the growth habit and form of this 
common woodland species. 

Matt Kelty, a doctoral student at the Yale School of Forestry and Environ
mental Studies, came to the Harvard Forest in August of 1982. He has conduc
ted field studies in our Slab City Tract as part of his thesis and has stayed 
on to write. His dissertation entitled Development and Productivity of Hem
lock- hardwood Forests in Central New England is nearing completion. It has 
been a pleasure to have a Yale student here, especially during the period when 
we have had no staff ecologist. 

Ernest Gould served on the thesis committee of Richard Kelley who is 
doing a doctoral dissertation at Yale on Non-industrial Private Forest Land
owners in Vermont. He also served in a similar capacity for Sandra Tomlin 
at the University of Connecticut. 

Deborah Marvel is pursuing her PhD dissertation research under John 
Torrey's supervision in the laboratory of Dr. Fred Ausubel of the Depart
ment of Molecular Biology, Harvard Medical School, Massachusetts General 
Hospital in Boston. Deborah is studying the infection process by which 
the soil bacterium Rhizobium invades roots of the tropical tree Parasponia 
in the family Ulmaceae and establishes dinitrogen-fixing root nodules. 
Her plan is to use genetic methods of modifying the genome of Rhizobium 
in order to analyze the genetic basis for infection in this exceptional 
symbiotic association. 
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From left to right: Scanning electron micrographs showing part of a Sphagnum 
moss branch with its tightly appressed leaves. Close-up of one of the leaves 
showing the pores (ca. 15µm dia.) in the hyaline cells. The sculpturing, vis
ible as fine lines behind the pores, is spiral thickening that helps prevent 
collapse of the cell when it dries. Water enters the plant through the pores 
after ascending the plant's exterior because there is no internal transport 
system. 
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Cell pattern on the lower side 
of a leaf from the tropical 
plant Stelestylis stylaris 
(Cyclanthaceae) showing scat
tered stomata. 

(Photo by George Wilder) 



Three PhD students worked in John Torrey's laboratory seeking degrees 
in the Departmentment of Botany at the University of Massachusetts, Amherst. 
Alison Berry completed her work in September 1982 and accepted a post-doc
toral fellowship in the laboratory of Dr. Margaret Mccully at Carlton Uni
versity in Ottawa. Kathryn VandenBosch is studying symbiotic associations 
between Frankia and host plants, including Myrica , Comptonia peregrina 
and Alnus spp., in which nodules form but nodule function is impaired. Mary 
Lopez is studying the carbohydrate metabolism of Frankia strains growing in 
culture and in the plants. She has reported the occurrence of trehalose as 
a storage form of carbon and followed its metabolism in the organism. Other 
important storage forms of carbon in Frankia include the glucose polymer gly
cogen. 

Jarratt Miller completed his Division III research under Dr. Torrey's 
supervision at Hampshire College in June 1983. He carried out field experi 
ments on the mineral nutrition of Alnus incana ssp. rugosa, finding that 
liming favored growth by raising the soil pH. His laboratory studies con
cerned the possibility that low pH in the field reduced plant development 
due to associated aluminum toxicity. 

Carol Jane Rea spent the period from September 14 to December 17, 1982 
in John Torrey's laboratory as a work-study student from Antioch College in 
Yellow Springs, Ohio. C. J. worked closely with Kate VandenBosch on actino
rhizal symbioses in the lab and greenhouse. 

John Klingensmith, third-year Harvard Col undergraduate, also worked 
from June 7th to mid-August 1983 in the laboratory on the Faculty-Aide program. 
John initiated studies on the culture in vitro of stem tissues of Casuarina. 

MEETINGS AND VISITORS 

The Department of Landscape Architecture from the Graduate School of 
Design spent the best part of a week here in the fall. This has become a 
very useful annual event that sees about new graduate students learn-
ing about New England and getting acquainted with each other in the informal 
atmosphere of the Harvard Forest. 

Prof. Clark Binkley from Yale again brought his class for a weekend in 
the fall. Profs. Bob Kates and William Johnson each brought classes here 
from Clark University while Prof. John Donelley from the University of Ver
mont bought his class for a day in late spring. 

The Forest was again the site of the Northeast Paleobotanical Conference 
from November 5th through the 7th. This was the fifth such annual meeting ar
ranged by Prof. Bruce Tiffany from the Department of Biology at Yale. In May 
the thirteenth annual meeting of the New England Fern Conference also met here. 
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The Trustees of Reservations held their annual Field Manager's Meeting 
at the Forest and found it an ideal place for solving problems. The Trust
ees of Reservations is a private charity founded for conservation purposes 
in 1891 to preserve places of natural beauty and historic interest in the 
Commonwealth. They have three properties in Petersham, two of which adjoin 
our Slab City Tract. 

We started a new venture this year with a Harvard Forest Field Day on 
the 7th of May. This day-long excursion through the Forest to see the results 
of past management and to view current research was advertized through the Ar
nold Arboretum. The fee was $20 for the general public and $15 for Friends of 
the Forest or the Arboretum. Seventeen signed up in advance and sixteen ap
peared to help us feed the black flies and discuss natural forest resource use 
and development. It was a beautiful day and the results suggest another try 
is in order next year. 

Dr. J-Sheng Ruan and his wife, Dr. Li Ye,visited the Harvard Forest for 
a week during February 1983 in collaborative work with Mr. Zhang on testing 
strains of Frankia isolated by Dr. Ruan. The Ruans have spent more than a 
year as visiting scientists at Rutgers University in the Waksman Institute 
of Technology. 

Paul Reddell, a graduate student of Glyn Bowen at the Division of Soils, 
CSIRO, Glen Osmond, South Australia spent several days here in late July dis
cussing his research interest in Casuarina. 

There was the usual large number of individual visiting scientists and 
small meetings held at the Forest. 

BULLARD FELLOWS 

Three Bullard Fellows found that the university resources they needed 
were in Cambridge so they made that area their headquarters. Celestine 
Gunnatilleke, from Sri Lanka, requested that her fellowship be split between 
this fiscal year and the next. Her husband has been helping her with her 
work at the Arnold Arboretum and was awarded a fellowship from July through 
September, 1983. 

Elifadhili Mnzava, Director of Forestry in Tanzania, worked closely 
with people at the Kennedy School of Government. He also took two units 
of Forest Practice and Research (Biol. 299r) with Ernie Gould. During 
that time he produced a study of agriforestry called Tree Planting in 
Tanzania: A Voice from Villagers. This is an extremely interesting area 
of investigation because combining tree growth with food production promises 
to be an "appropriate technology" for solving the fuel - food - soil fertility 
problem complex in many developing areas. 
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Dr. Roni Aloni, from the Hebrew University in Jerusalem, worked with 
Martin Zimmermann on the hormonal control of the size and density of vessels 
throughout plants of red maple and Phaseolus vulgaris. They found that 
auxin concentration was proportional to the number of vessels produced but 
inversely proportional to vessel length and diameter. This is important to 
our understanding of the development of the hydraulic architecture in plants. 

Prof. Rolf Borchert from the University of Kansas was in Petersham for 
three months. In collaboration with Barry Tomlinson, he analyzed the archi
tecture, development and adaptive geometry of the tropical Trumpet Tree 
(Tabebuia rosea). He found that during early development the tree crown 
changes from sympodial bifurcation with symmetrical development of each 
branch of the Y-shaped fork to an asymmetrical form when one fork dominates 
to such an extent as to form a practically straight branch. This branching 
form change results in very regular, open, cup-shaped crowns. During later 
development, consecutive identical crowns are formed on top of the older 
ones (reiteration) causing the formation -of a straight trunk and a crown 
shape similar to that of common monopodial trees. 

This regular crown was incorporated into the geometric branching model 
of H. Honda, a former Bullard Fellow from Japan, with control mechanisms 
based on Martin Zimmermann's analyses of the hydraulic architecture of 
diffuse porous trees, and the mechanisms of branch interaction and flux 
distribution within the tree. The computer simulated tree is so remark
ably like the trumpet tree that it suggests controls similar to those that 
are incorporated in the model may be operating in real trees. 

The model was used to analyze the adaptive geometry of trees as branched 
mechanical devices to support photosynthesizing leaf surfaces. The branch 
system cost per unit of leaf area clearly showed that tall trees bearing many 
lateral branches of moderate size are more effective than trees with wide, 
horizontal crowns. 
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Rolf made a separate study of 
the system by which trees excrete 
calcium in the form of crystals de
posited along the vascular bundles 
and in the palisade parenchyrna of 
leaves. It is not surprising that 
this phenomenon appears on calcare
ous soils but it is also common in 
the hardwoods growing on the very 
acid soils at the Harvard Forest. 

The almost straight main branches 
of this trumpet tree suggest how 
it was formed by uneven growth 
of successive forks. The smaller 
side branches simply don't develop 
as strongly. 



RESEARCH 

In the real world research takes resources of all kinds and a year ago 
Dr. Richard H. Goodwin, a Harvard alumnus, kindly gave us a start on the 
Richard Thornton Fisher Fund for Research at the Harvard Forest. Everyone, 
especially those who remember Director Fisher, will be grateful to know the 
fund has grown by almost fifty percent during the past year. We plan to 
capitalize all income for a while to promote rapid growth. 

The meaning of "proceed with all deliberate speed", is well illustrated 
by Massachusetts' experience with the Forest Cutting Practices Act. Back in 
January 1977 Ernie Gould was asked to run the Massachusetts Forestry Program 
Review Board. In June of that year the report went to then Governor Dukakis. 
The major recommendation was that the Forest Cutting Practices Act originally 
passed in 1940, should be thoroughly modernized as a keystone to state forest 
policy. A bill to do this was before the legislature every year until it fi
nally became law in January of 1983. Now Ernie Gould is chairman of the new
ly invigorated State Forestry Committee charged with setting up minimum for
est cutting practice regulations. This group plus an advisory committee have, 
at this writing, gone through ten "discussion drafts" and will soon produce 
its "preliminary draft" ready for public hearings and, finally, promulgation 
in September. The intricacies of this long process have been a liberal edu
cation that has preoccupied much of Ernie Gould's research time. 

Ernie also participated in two TV 
programs on Forestry. The first was de
veloped by the Maine Audubon Society for 
Maine Public Television. His small part 
concerned the history of land use. The 
other was a management guide for Connec
ticut forest landowners developed for the 
Cooperative Extension Service by David 
Hibbs. 

Martin Zimmermann continued work on 
his book Xylem Structure and the Ascent 
of Sap. The text was completed by the 
end of November and went to press imme
diately. Springer-Verlag was able to 
have it printed and on the book shelves 
by August. 

With Monica Mattmuller, Martin 
continued research on the hydraulic 
architecture of trees using the shut
tle microscope at the right. He also 
taught his usual fall course, coun
seled with students and was chairman 
of the Graduate Committee in the 
fall term. 
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Frank Ewers has been working on the hydraulic architecture of conifers. 
This work is complementary to studies by Martin Zimmermann on dicotyledonous 
trees and by John Sperry on palms. Basically, Frank has found that the trunk 
of a conifer has better hydraulic access to fluids than its branches. This 
is due both to larger tracheids in the trunk and to greater xylem transverse 
area per leaf weight supplied. The extent of this "hydraulic dominance" is 
related to the apical dominance of the leader. For instance, balsam fir 
(Abies balsamea), which has a strong leader, has greater hydraulic dominance 
than hemlock (Tsuga canadensis), which has a weak, plagiotropic leader. Hy
draulic dominance helps the upper leaves on the tree compete with lower leaves 
for water and minerals. This hydraulic architecture varies with the size and 
age of the tree, and can influence as well as reflect the growth patterns of 
a plant. 

Hydraulic architecture of a hemlock. 
The numbers are leaf-specific con
ductivities which on the main stem 
are greater than on the branches. 
"Hydraulic bottlenecks" are indi
cated by the smaller conductivities 
at the points of branch insertion 
to the trunk. 

Barry Tomlinson, in conjunction with 
Jeff Vincent, continued research on palms. 
Study of Rhapis excelsa included a detailed 
analysis of the time course of developmental 
events of vascular tissues in the crown in 
relation to leaf development. These com
plement John Sperry's physiological studies 
of this species nicely since they show how 
the water supply system of the leaf is 
"hooked up" to that of the stem just at 
the precise moment the leaf expands and 
begins to transpire. 

During July and August Barry visited 
East and West Malaysia, working with col
leagues at the Forestry Research Institute, 
Kepong; Forestry Department, Kuching, Sara-
wak and the Singapore Botanical Gardens. 
He was last in Singapore as a post-doctor
al student in 1955-56 and found dramatic 
changes. The major purpose of the visit 
was to collect material and information 

2081 

2971 

on mangroves. En route to Malaysia he participated in a meeting at the Uni
versity of Reading, England of the Systematic Association on the subject of 
Current Topics in Plant Taxonomy. 

~n February Barry attended a meeting at Duke University, Durham, North 
Carolina which discussed Contemporary Problems in Plant Anatomy. This allowed 
a survey of recent research at Harvard Forest to be presented under the title 
Development of Stem Conducting Tissues in Monocotyledons. 
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An article on Tree Architecture published in the widely distributed j our
nal American Scientist drew forth a response from a surprising diversity of 
scientific disciplines. This illustrates how wide is the application of in
formation derived from a study of tree form in both theoretical and empirical 
fields. The article drew on information from the work of a number of scien
tists at other institutions all of whom, at some time, have worked at the 
Harvard Forest which, in this context, is clearly seen as a center for the 
study of tree biology. 

George Wilder continued his research on the systematic anatomy of the 
Cyclanthaceae with a new grant from the National Science Foundation, which 
provided support matching that from the Cabot Foundation. The association 
between New England and a group of tropical plants which di versify in Central 
and South American rainforests may seem remote, but is is interesting that at 
one time an appreciable cottage industry existed in this area making Panama 
hats, the raw material for which is provided by Cyclanthaceae. 

George is an expert anatomist and enthusiastic microscopist and has 
spent a great deal of time studying the cell structures found in the leaf 
blades of Cyclanthaceae. These anatomical features can be used to distin
guish between taxa within the family. Many new findings have been made 
about all cells and tissues of the leaf blade including various features of 
stomata, the structure of crystals, and formation of leaf veins of different 
orders and intracellular structures which George has named "star figures". 
William Ormerod was appointed Research Assistant in February primarily to 
assist George in this work. 

In order to provide further information on the Cyclanthaceae, Barry 
Tomlinson has undertaken an anatomical study of the stems. This work has 
been extended to the subfamilies Sparganiaceae and Typhaceae (both of which 
grow locally as Bur-reeds and cat-tails) in order to get comparable data. 

The highlight of the research year for John Torrey's research group, and 
the culmination of a good deal of planning and hard work by everyone, was the 
meeting on "The Biology of Frankia" held at the University of Wisconsin from 
August 4 - 6, 1982. Planned and organized by John Torrey and John Tjepkema, 
the program included thirty-two presented papers with about sixty participants 
from the United States, Canada and around the world including Europe, Africa 
(Senegal) and Australia. Twenty-eight papers will be published together in 
a forthcoming issue of the Canadian Journal of Botany, edited jointly by the 
two Johns, in cooperation with the editors of the journal. 

Scientific papers on work in Petersham were presented at this meeting by 
Alison Berry, Kathryn VandenBosch, Mary Lopez, Carol Whaling, John Tjepkema, 
Larry Winship and Christa Schwintzer. 

John's research group continued to explore the many aspects and problems 
of fully understanding how Frankia and other organisms function with plants 
to fix dinitrogen. Susan Lancelle studied the structural basis for Parasponia 
root invasion by Rhizobium. Marcia Murry, a post-doctoral fellow supported by 
the National Institute of Health, continued her study of nitrogenase activity 
in cultured Frankia and mechanisms of enzyme protection. Mark Fontaine worked 
closely with Marcia on vesicle structure and function in cultured Frankia. 
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Patricia Young served as laboratory technician maintaining cultures ofFrankia. 
Carol Whaling spent the summer completing work with Mary Lopez on the lipids 
in cultured strains of Frankia. Zhang Zhongze of the Institute of Forestry 
and Pedology, Academia Sinica, of Shenyang, The People's Republic of China, 
arrived as a Visiting Scholar in October. Mr. Zhang is working on the isola
tion,culture and infectivity of the actinomycete Frankia, especially in rela
tion to the host plant Casuarina. 

John Torrey served at the spring meeting of the Developmental Biology 
Panel of the National Science Foundation in Washington. He also attended the 
XIIIth International Congress of Microbiology in Boston and served as chairman 
of a symposium entitled Cell - cell Interactions and Plant Symbioses. This all 
day program was organized cooperatively with D. Hubbell and L. Sequiera and 
Alison Berry presented a talk entitled Early Interactions in the Infection 
Process of Actinorhizal Associations. John Torrey also gave numerous lectures 
and seminars at universities which included Southern Illinois, Iowa State and 
Yale, and the universities 9f South Florida, Laval and Massachusetts to mention 
only a few. John also spent a week in south Florida collecting seeds and root 
nodules of Casuarina ssp. and visiting with research groups interested in this 
genus. 
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Photomicrograph of a Frankia strain 
HFPCcI3 isolated by Zhang Zhongze 
from root nodules of greenhouse-grown 
Casuarina cunninghamiana. The organ
ism grows well in synthetic nutrient 
medium and can inoculate seedlings of 
Casuarina, producing effective root 
nodules within three weeks. Shown 
are bacterial filaments, small terminal 
spherical vesicles and a large club
shaped sporangium containing spores. 

X 1000. 



FOREST OPERATIONS 

The major silvicultural operations included completion of the hardwood 
shelterwood cuttings laid out by Peter Hannah, more work on the thinning of 
Tom Swamp I and finishing a series of fourteen different sized openings in 
Prospect Hill IX. These latter were laid out by David Hibbs especially to 
see how regeneration in this mixed oak stand is affected by size of opening. 
The cut areas are generally circular and vary from about fifty to a hundred 
feet in diameter. 

We were able to start the wood burning furnace in Shaler Hall in late 
fall and run it throughout the heating season and will be able to do that 
again next winter. The woods crew spent the usual amount of time keeping 
up the woods roads, repairing machinery and doing building maintenance. 

One of the many groups of school children who visit 
the museum, taking a lunch break "on the rocks". 

HARVARD BLACK ROCK FOREST 

Experimental work done this year included a spruce plantation thinning 
in Compartment XIV and weeding a red pine plantation in Compartment XV. A 
hardwood stand in Compartment VII has been thinned by John Brady to remove 
a high percentage of poorly formed, low value trees. This has created sev
eral sizeable openings which are being replanted with black walnut saplings 
dug up from behind the Forest House on Continental Road. These relocated 
walnuts are fenced to prevent deer damage and Jack Karnig is testing several 
techniques for digging, potting and replanting the yearling stock during the 
dormant season. 
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Two outside research workers are using the forest. Dwight Kincaid from 
Lehman College is studying striped maple (Acer pensylvanicum L.) and Mark 
Schlessman of Vassar is working on the morphological germination character
istics of dwarf ginseng (Panax trifolium L.) growing in the Glycerine Hollow 
area. 

The Museum of the Hudson Highlands has begun a three-year project called 
SOAR to study the behavior and habitat of osprey in the Hudson Valley. Several 
sites in the Forest have been treated in ways designed to attract nesting os
prey which will, hopefully, "take" and provide a nesting population. 

Jack has written a piece about the Forest for the New York Walk Book 
and makes regular contributions to the New York Forester. 

A major rebuilding project of the Hulse Road will be completed in the 
summer of 1983. This will give greatly improved access to the Forest. The 
resurvey and marking of the Forest boundaries was continued with completion 
of the section between the Upper Reservoir and Bog Meadow Pond. Jon Yettru, 
a col student, has been hired to help John Brady during the summer. 
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Emery Boose has just devised the software needed by our microcomputer 
to make a catalog of our library. Each citation has six fields of informa
tion and can be printed just as it is typed onto a floppy disc. 

Anderson, W. C. Author 
Title 
Date published 

Pine Sawmilling Costs by Log Size - An Estimating Method 
June 1954 

agency Southeastern For. Exp. Sta. Paper no. 43 
Cost studies, Pine sawmilling, Insects 
HF USFSSEFES 

a catalog can be printed by author -

1. Anderson, W, C. Methods of Appraising Pine Sawtimber in South Carolina 
June 1961 Southeastern For. Exp. Sta. Paper No. 122 Appraising 
pine sawtimber HF USFSSEFES 

2. Anderson, W. C. Pine Sawmilling Costs by Log Size - An Estimating 
Method June 1954 Southeastern For. Exp. Sta. Paper no. 43 
Cost studies, Pine sawmilling, Insects HF USFSSEFES 

or by title -

1. 1966 Harvest, Crosset Farm Forestry Forties Reynolds, R.R. 1966 
Southern For. Exp. Sta. Research Note S0--47 Farm forestry, 
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2. Bibliography on Insects Destructive to Flowers, Cones, and Seeds of 
North American Conifers Barcia, D.R. and Merkel, E. P. 
February 1972 Southeastern For. Exp. Sta. Research Paper S0-92 
Bibliography, Insects, Conifers HF USFSSEFES 

along with a matter "dictionary"of key words used in each citation -

l ABANDONED FIELDS 
1 APPALACHIAN HARDWOODS 
1 APPRAISING PINE SAWTIMBER 
2 BIBLIOGRAPHY 
1 BLACK TURPENTINE BEETLE 

or a list of key words 
words -

the titles of the citations which use those 

ABANOONED FIELDS 
Volume Tables and Point-sampling Factors for Shortleaf Pines in 

Plantations on Abandoned Fields in Tennessee, Alabama, and Georgia 
Highlands During the Period 1954-1964 

APPALACHIAN HARDWOODS 

This program is written in CBASIC and will be particularly useful for small 
collections. 
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Pete Hannah's Indian has settled down beside our driveway. 


