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Mr. Chairman, Gentlemen: One of the greatest deficlencies in the productlon
agpect of forestry today is our general lack of ability to predict the species,
form, and volume of the trees that will be growing on a particular area at a
given time. This deficiency stems from the fact that we as foresters are work—
ing with a wild crop, and we simply do not have the degree of control over our
forests which pernits accurate prediction. Modern industry, the bond between
forest potential snd socisty, requires realistic predictions in order to functien
properly. Ultimately, sound decisions as to producticn policy must rest upon a
firm fourndation of knowledge; a mowledge which inevitably will be basgically
biological due to the inherent characteristics of the forests themselves.

Whether we like to admit it or not, forest preduction is a highly speculative
proposition. The degree of speculation in the future will be related@ to the .
demands that society places unen the forest poteatial and the rate at which sil-
vical knowledze is accumilated,

Many Droblems of forest production have become apparent, although & great
nurber remain to. be generally recognized before they can be delineated and raticn—
ally approached. Our difficulties seem to originate from two major sources.
When one views the first source with an extremely broad perspective, it emerges
2s the myriad of imponderables involved in the forester's attempt to evaluate
the sum fotal of the reactlons between the genotyres of the forest trees and
their environments. This, in my mind, is what thre forester is trying to do when
he predicts the site gquality of a wooded aresa. The second scurce of difficul-
ties is as specific as the first is general. 1% involves the factor of $ime, an
element which can be measured precisely and the requirement of vhich is consider—
able for the 1ife cycles of most of our native tree species. The influence of
tire in the biologic:1l research of forest production has no parallel in any com—
parable area of investigation.

Research in the biological aspects of forest production can follow several
methods of approach. The cne which will ultimatelr provide the major framework
for scientific silviculture is often raferred to as fundamental experimental
regearcits  Here, elaborate equinment and intricate techniques are employed to
break down the physlological processes of plants into their physico—chemical
reactions, isolate them, and measure their variations under controlled conditions.
Control 1s essentizl. Here lies a whole arez of research responsibilities, a
part of which could be shouldsred by the "forest physiologist," if for no other
reason than to assist in the recognition and description of the basic problems.

Another mode of research is as old as man and is the trial-and-error or
empirical method. Plantations and sample plots of differently treated areas )
gonerally fall within this realm of ressarch. When one considers the complexity :n
of the problems involved, it would avpear that a multitude of these projects will
produce nething more thon a crop of %rees, and many of these at great expenses
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Phe trial—and—error appreach is very apt to defy accurate description, interpre-
¢ation, and duplication. ,

The third avemue to the biological problems of eilviculture can be referred
to es the historical rethod. This roide of investigation also has been employed
for a long time. In tuis enmproach, the plants are considered as integrators of
the total environment. Investigetors attemph: to reconstruct and interpret the
expressions or trends in the develomment of the vegetation in the light of what
has gone on before. With sn historical background in hand, they can be more
intelligent about whzat to expect in the future. ‘The reasoning is primarily
inductive.

Glimate has often been defined as the successicn of weather. A forest
might be referred to as the product of a seriles of t§ature! s experiments." Ia
thls respect, a forest might also be compared with.a technical librery. The
 experiments are not cataloged, but they are there Just the same, and need only %o

be recognized, interpreted, and evaluated. '

One should be very conservative in appraising this means of deriving informa~
tion, however. The method is chiefly one of fundamental description, No basie
gquantitative data recarding physiolegical processes OT facets of the environment
will result. The whys and wherefores of plant distrivution will not be solved.
However, definite facts of presence and absence of tree species will be exposed.
Major fluctuations in the environment and the gross expressions of the treec vege-
tation to related changes can be observed. The time factor, always so influ-
ential, can be telescoped by meticulous aprlication of sirmle technigques and judi-
cious observation. The results of many yvears of "Nature's experiments® can be
scrutinized within a comparatively short time. New preblem areas can he exposed
and subjected to more elaborate experinentation.

The experimental, trial—and-error, and historical approaches to the biclogi-
cal aspects of silviculiure reszarch cannot stand alone. A1l three, particularly
the firet, rmust of necersity take into consideration the principles of ‘gensetlics.
mventually, all silvical knewledge rust have genotypic qaalification. Genetlcs
can provide an impetus to forest production. The recognition, selectlon, and
creation of particular genotypes will not only make it possible to grow better
trees faster, tut also acsist in the analysis of the environmental complex.

silvics, commonly defined as the tiological foundation of gilviculture, is
in i%ts embryonic stace of development. Tt is destined to become a sclence of
synthesis, denendent umon the contritutions of the allied disciplines for its
foundation. The nature of the problems demands the application of the experi-
mental sciences for ultimate solutions. Ag & result, answers will be a long
time in coming. One migat rationalize the situation by consldering experimental
regearch a8 the leng-term approach, and descriptive research in the form of trial-
apd—error and historical methods as short—term approaches. Oof the three, the
historical is perhaps the least time~consuming.  When one considers the present
atntus of the development of silvics, the complexity of the problems, and the
importance of time, 1t weould also appear that the histcrical approach could be
emplcyed to the greatest advantage ggg toward the contribution of partial gola=-
tions for the silvigulturist in the woods. o
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Tiring the last two years I have been aptlying the historiecal spproach %o
an area slightly less than cnc aecre, situated on the Harvard Forest in Petershan,
Massachusetts, I would like to tell you o few of my experiences and perhaps ask
you some ¢f the guestions that I have had to ssk myself.

The original objective wns to trane the develovmwent of the vegetation %o pre~
colonial time, shout 1730, ke arca wcs chosen becsuse it supported a stand of
trees, and it was sccessible, The first procedure invclved the construction of
a 10-foot grid which permitted the accurate location of any observation one cared
to record. '

A series of maps was constrmcted to the seale of 10 feet to the inch. This
series of maps described the following:

1. All stumps, dead tree boles and large fragments of woed
lying on the forest floors

2. All live tree elements to a minimum D.B.H. of 1-1/2 inches.

3. All live tree elements rarging from 1~1/2 inches in diam-
eter to the smallest recognizzble seedling.

L. Gontours of the forest floor to an interval of & inches.,

5. Boulder concentrations on the surface of the forest floor
and all individual boulders to a2 minimim Gismetsr of 6
inches.

6. Present forest canopy.
Along with constructing this series of maps o¢ther procedures were ag follows:

L. Specimens of all the stumps end wood fragmente were col-
lected for identification and age determination.

2. As the tree elements less then 1—1/2 inches in diameter
wvers described, a section for zge determination was
removed from the base of each coniferous seedling and from
the base of the stem and primary root of each sprout hard—
wood.

The 6-inch contcurs vividly delineated the microrelief of the area which
includsd over 63 mounds and pits created by the uprooting of trees. The next
mejor effort concerned the mounds and pits exclusively. Each was sectioned at
right angles o itsg leng axis, to depths of from 2 %o 5 feet. Ten sectiong, the
ages of which conld be most closely determined, were profiled to the scale of one
foot to the inch. Only the gross aspects of the sections were cbserved: color,
texture, and arrangerment of horizons. The remaining sections were diagremmati—
cally profiled to the same scale and deseribed. Coincident with sectioning,
specimens were collected of buried wood from the trees that hod been uprooved,
buried organic layers of the pre—disturbed forest floor, and charcoale. The
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wood and charcoal were collected for identification, as was the polien content of
the organic layers. : ,

The final stege in the field consisted of clear—cutting the area. Sections
for height and diameter growth reconstruction were removed 2% 4-foot intervals
from each tree. So wuch for the ganeral procedures except to say that tas labor—
atory analyses involive a terrific volume of labcr, Approximately 10,000 individ-
ual specimens were collected.

Cne of the first faots to be revealed was that in epife of at least two major
logging cperations; four periods of wind disturbance, and fires, the area hal sup-
ported trees conbtimwously since pre-colonial time This fact has a significance
which perhaps is so elementary that its real msaning is forgoilen: that in this
general region of the United Stabtas ths deveropmenbal trends of the vegetation
ere climaxzed by tress. Fhis is the basic premise upon which our present-day
silviculiure and forest maragement are founded, The concept of plant.succession
was derived from the discipline of plant ecologys, and provides the forester in
Wew England with the basis for & relizble prediction: that any area in ¥ew England
— those of obvious environmental extiremes esxcluded, of course — will produce a
crop of trees if given enough times

The microrelief of the area included cver €0 mounde and pits, as I have men-
ticned above. The mejority of these trees had been alive and guite large when
they were uprooied. Uhe infdividual characterisiles of ths mounds and pits indl-
cated that at least four mwajor psriods of wind digturbance had occurred over
approxinately the last 300 years. Recenlly I hed the opportunity to travel over
5,000 miles to the Cuwberland and Smokxy Mountainsgs south through the Piedmont
Region, then west across the Misszissippl Delta to the (pachita and Boston
Mountalng, and back te Masgaclueebts. Practically everywhers one looked mounds
and pits of uprootel trees were found. One has no difficulty finding the same
phenomena in New England. The evidence on the ground is svbsiontiated by
accounts in the literature cf innumerable storms of varying intensities since
colonial Hime. I have come 1o the conclusion that the mound and pit microrelief
is as mich o characteristic of ths forestis as the trees Lhemselves. The question
that I am forced %o ask wysslf is this: how doss disturbance of this magnituds
and frequency affect the clinatic climax concept of vegstational development, a
concept upoa which mueh of cur silvicultural and management praciices are based?
The elimatic climax woncept is founded upen a degree of siability that never
appears t0 have existed in many forastad regions. What adjustments do we have
to make in our silvicnltural reasoning %o acccumodate the influence of uprooting,
of instabilitwe? Can the disturbances be predicted with rellabillty? Can the
regions most affected be mapoed?

The insertion of a disturbance or instability concept forces one to ask the
game questicn abous the development of soils. On the area under investigation
it is vossible to ascertain three different ages of soil surface within a horizoen-—
tal distance of 20 feetd. Over the area in genersl 1t is ilmpcesible to select
one wrofile that can be deslznated as Miypical, ¥ Ynormal, " or Mmature. ! The
influence of instsbility uvon acil geneslis would appear to be an important con—
sideration,

The ctem anslyses vividly revealed the height growth of the trees as indi-
viduals and of the stand in general. The hardwoods of one age class showed a
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period of proncunced decrease in height de?elopment. Further observations indi-
cated that about 70 years'ago the crowns of this age class were mechanicélly dam—
aged. A severe lce or glaze storm was probably the agent involved. Regilons of
frequent and severe glaze storms are reccznized by the electric power companies
throughout the Unlted States. So aware are they of this phenomenon that critical
areag have been mapped, and in these regions adjustments have been made in the
equipment employed to accomrolate the weight of ice accumilatien. What influ-
ence do ice storms have upon tree helght growth and conseguently upon the develop—
ment of- elear log length? Is clear log length actually limited by lece in cer~
" tain regions? Can the frequency and occurrence of lce storms be predictedy

" Had a forester crulsed thls particular area periocdically every hundred years
starting in 1650, his tally sheetes would hove shown quite different totals in
regard to composition, dominance, and, ¢f course, volume. The chances are that
he would have assigned a different forest type designation to the stand he found
there each time, Which one of these "forest types" was real? Which one repre-
gsented the true biological potential of the area? One might ask the same.ques—
tions concerning the mrany Gifferent forest iypes now recognized in New Bngland.

I have attempted to describe my concept of the historical approach to forest
production research. I have cited only a few of the gross expressions of the
vegetation to 1ts environment and the simple techniques involved in their obmer-
vation. It would appear vhat this avproach could be applied very advantageously
at this stage in the development of scientific silviculture. Its major objec—
tives could be the determinstion of the "matural! biological produciion potential
of forested areas and the degree of flexibility they present to environmental
manipulation. Admittedly, most of the information derived would be descriptive
and would undoubtedly fall by the wayside as the experimental sciences came into
rlay. Regardless of the nature of the knowledge, it is needed now, and mach of
1t is destined net only to provide a framework for further investigation but
also %o contritmbe to the basic foundation of scientific silviculture.

In the future, I believe that we should be very realistic zbout our research
in forest production. Wot necesserily practical, but realistic. All scientifice
investigation consists of accumulating observations. The subjects being scruti-
nized vary tremendously as do the techniques employed. Wevertheless, the first
objectives are the same: the recording of sccurate cohservations. Ultimately the
data are syntheslzed. Conclusions are derived which lead to a partial solution.
Another facet of knowledge has been expcsed, and an adcitional plane has been
established on which further reasoning can be based for an approach to another
get of unknowne.

GOULD: Thank you very much, Mr. Stephens, for discussing your techniques for
reading the history of the forest from the forest itself. I hope that we can
use this aspproach a little more widely; perhaps in a short time we can get more
of the information that we need.



