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SUMMARY

Since the expansion of the pulp and paper industry
into rastern Csnada, heavy demands have been made on the
spruce and balsam fir forests throughout this region, in
orier to supply the raw material necessary in the manufacture
o‘f wood pulpe During the past meveral years a shortage in
the supply of these spocies hms decome evident, and cutting
operations have had to be extended into more or less marginal
forests, containing a relatively higher porcentage of species
undesirable for pufpwood. The marginsl forests, in the
majority of enzesf are "mixedwood"™ in chammeter, eontaining
£8 to 75 per cent of the coniferous species desirable as
pulpwood, and the balance in mature hardwoods: yellow birsh,
white bireh, maple, and beech.

Aside from the increased costa in operating mixede
woed stands for pulpwood, another serious problem has arisen.
Briefly, the perpetustion of spruse and .bals#n fir within
those stands appeara to be douhtm.‘ Pulp and paper companies,
governmenta, and other agencies owning vnst areas of mixedwood
foraent, from which the chief revenue is pulpwood, have
realized the necessity of determing correct methods of aile
vieultuml treatmont for the produotion of adeguate regen=
erntion, improved growing conditions, end maxirmum yileld of
eoniferous species used in the manufacture of pulpe.

In 1939 an experimental ocutting area was established
on the Green River Yaterahed, dy the Dominion Forest Service
in eo=-opaerntion with Frasor Oompanies, Ltd., of Edmundston,
Few Brunswick, and the Department of Lands and Mines of the



Province of Hew Brunswioke

Iocated about twenty miles northeast of Bdmundston,
lew Brunswiaek, the "Green River Experimental Cutting Area"

iz comprised of five separate areas.

Area jio. 1 was logged over during the spring of
1939 by the glear outiing method (underaized p-mt)#m
generally in use by Fraser Compahles. '

Area ljoe & was logged over during the spring of
1939 by the clear eutting method, with the exgeption thats

() Approximately two good white spruse seed
trees per aocre were scleocted and retained.
————

(v) All defective uumerchantable oveimature
hardwoods were killed by giriling.

Area Noe. & was not treated in any menner, but

serves the purpose of a control area.

APoa Hoe 4 was cut over for pulpwood in the spring
of 1939 by the elear cutting method with all the skidding

and yurding done by tmotcg.

Area liv. B was elear out for pulpwood during tue
sSulEaer of_ w.

Froa these examples of verious methods, or appli=
cations of silvioultural treatment, data will be colleoted
over a peried of fifteen or twenty years, sad the reaction
of conifervus reproduction, sapling, and maein stands will
be measurable.

In the establishwent end messurecment ol these
areas several improved methods of procedwre wore employed,
resultine in additional data. areater accuragy. better control
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Additional studiee within the Experimental Cutting

Area are recommended;

(1) Seed dissemination studies by means of
strategically placed seed traps.

(2) Additional prepared seed beds, with the
mineral soil exposed/\(for the purpose of studying
coniferous regeneration.

(3) Hardwood utilization studies for the
purpose of making hardwood removal from the stand

an economically practicable operation.

The present Green River Experimental Cutting Area
should be expanded to include samples of other silviculitural
treatments, as it is possible only through trial, to de-
termine the final method, or methods most suited to the
needs of the pulp!_wud industry, and to the perpetuation of

a desirable forest.

This report is not intended as conelusive evidence
on how to silviculturally manage mixedwoad forests for pulp
wood produstion, but merely sets,€er the initial method used
in establishing and colleciing data on an experimental area
for the purpose of studying this problem.

Note - An extract from the "Permit to Cui Undersized Lumber,”
18sued to Fraser Companies, Ltd., by the Department of Lands
and Mines of the Proviice of New Brunswick, in agcoxdance
with seotidn 16 of the Tiuber Regulations will clarify the
term "clear cutting method (undersized permit)®™ uged throughe
out this report.

"All the spruce and balsam fir on the permit
areas suitable for pulpwood must be utilized, and
every tree must be ocut within the areas being
cut over which will make at least three four-foot
bolts to a top diameter of four inches inside the
barke Stumps must be cut as low as possible and
not over twelve inches above the ground."

When the maximum size of spruce and balsam fir on &
permit area does not exceed the minimum requirements stated
above, even though logging is economically practicable, ne
cutting is permitted.




INTRODUCTION

In Bastern Canada vast forested areas are located,
from which pulp and papsr companies obtain thelr basic rew
products for mamufaoture. A great proportion of these
forests are eharucterized by a type coumonly known as
"mixedwood", couprised of spruce, balsam fir, and so=-oalled
northern hardwooda whioh include sugar maple, red maple,
yellew birech, white birech, and to some extent beech. These
mixedwood stends are definitely merginal, in-so=-far &8s spruce
and balsem Iir pulpwood is conocerned.

At present the couiferous species, spruce and
balsam fir, are of primsry importaice l.n the pulpwood
industry, and while the siooking of mature conifera in the
mixedwood type is sufiieient for operating purposes on a
oclear cutting basia, doubts are held as %o the valldity
of this silvieultural method in promoting & sustained yield
of the important apeolez. These doubts are supported by
widely aescepted theoriea;

(a) By olear cutiing, the luitial sourece of seed
supply is se diminished, in the face of a supposedly
inadequate stoek of reproduckion, that the perpetuation
of coniferous species in the stand is extremely doubtful.
(v) Due to the lack of sdequute, healthy advanced
growth, the removal of all wmerchantable conifers in
one operation will s0 lengihen the rotation period,

a8 to make it eocvnomicelly impracticable.

(e) If sufficlient seedlings and edvanced growth

are found to be presenty, there remains the constant
suppressing aud damsging influence of a relatively
dense stand of toler:nt hardwoods.




These theories, however, 4o not prove that the
elear cutting of conifers in this type of forest is entirely
devoid of silvisuitural merit, but in an sudeavour Lo verify,
or disprove them, they have led to the sodual establishment
of an experimental area from wailch faotual data oan bde
colleoted, and the results of various silvicultural treate

ments followed,

It must be remembered, howuver, that any method
of silvicultursl treatment considered is direotly dependent
on exlsting conditions such as;

(a) The faot that pulp and paper companies do not
utilize ueoclduowe irees to any exteant, ior the man=
ufncture of pulpe

{b) The relutively amall volume of merchuniable
conifers within the mixedwe.,d type necessitates, in
meny cases, a olear cutiing peliey, im order to muke
tie operation economically practicable.

For several years pulpwood operators and government
agenoies have realized the necessity of determining correct
methods of silviecultural treatment in these mixedwood
forests for the production of adegquate regencrution, lue
proved groving conditlouns, and maximum yield of softwood
species used in the msmufueture of pulp-* Mo doubt this
negassity has erisean from the feod thet increased exploite
ation of mixedweod stands nes beovwe negesaary, dus to
rapid depletion of coudferous species in sorftwood stands
whioh had previoualy provided the bulk of the pulpwood eute

Many of the pulp and paper coumpanies have,
through their logging or foreatry departaents, condusted
stulles, and collecied aata in an endesavour to solve this
problem themselves.e

x8ee Appendix - page l.




& grest desl of eredit is dus these individual
organisations for the strides ia silvicultural management
alyeaiy soevomplisned, especially when consideration is '
given $0 the uastable ecomomie conditions prevalent thraghout
the world during the past decade, and upom which business
menagement hes crashed many times.

Ia Qoteber of the year 1937, Frasar Companies,
Limited, of pdmundston, Hew Brunswick, reguested that the
vominion Forest Service of the Department of Mines snd
Resources inaugurate an experiment in the mature mixzedwood
stands found in Northwestern New Brunswiek in an endeavour
to asgertain the possiblliiles ol solving this problem
turough proper silvicultarsl managemoente

During the swaser of 1988 the Domiunlon Forest

Service iluvestigated sll aspects of thias provlem, ln order

to find en srea sulbtable for situdy, snd to draw uwp an outline
" of investigstions After due considerstion of all locations

examined, one was olveen ss suitable for the establishment

of sn experimentsl area; to be referred to hereafter as

"fhe Green River Experimental Cuiiing svea". This area,

loested on the Green Hiver watershed at approximately 68°

18¢ west lengitude, and 47° 37 north latitude included the

"pemonstraiion woudlot® ss laid out by Freser Compsnies

during the spring of 1988, and additionsl forest areas in
thls vioinity.

#5698 Appendix - page 3
tSee Appendix - page 8.




GEHYMAL B55CRIPTION OF TH: ARRA

The Creen lveyr pxperimental Culting srea is
typleal of most of tine forest lands in what tie He Us Ilallid.ny(n
calls the "Temiucountae=Resiigo.wche Seotion of the Greatl Lakeas=
Ste Lawrenee Forest Kegion", and is chsrasterized by medium
slopes, forming a serles of low hills, and valleys at the
bottom of wiioh a broek, or river is gonerslly to be founde.
The ridges are more or less flat topped, providing an

excolient oprortunity for rosd canstruotion.
Soll Conditions

Pwenty soil sample pits were duyg for the purpose
of obtaining & profile snd cla;‘orlij}‘hion ol the variouas ssé;'n’nﬁ
layorse The pits were about two feet in dometer amd 2 clean
vertical surfsce was prepared in oxder to fanilu'fate securate

measurenants of the layers.

Phe liviter ie generally thin, having a depth of
leses than one inohs It is composed of hardwood leaves,
softwood needles, and dead ground vegetation, with the former

mora la evidence throughoute

The huamus layer ranges in thickness from one=nalf
ineh, %o thme and one=-nelf inches. Muil deccmposition has

not Usken place exeept on wet pites nesr the valiey bot.omB.

The surfecs s0il ia charseteriged by three aistinet
layeras & leached, llgit grey wsoll forms the top lmyer, in
mo st cuses, and rainges Lrom one=iith, to five inches in
depthe Direotly below this leachod soil u dark browa layer
1: noticable. Although 1t occured iu only 70 per cent of
the soll semple plts es.sblished, it cannot be atiributed
to any purticular belt. Its maximum thickuess is Uwo inchss.
The bottom layer of the swiace =0il 18 light brown in color

(1) Bivliography
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ragging in thalckness Lrom cne~nalf incin, to twelve inches.

Phe swiace soll in general is of & clay-loam
content, "derived from glecial materisls, residuals, and some
merine ola;m.’u) The aversge depih is approximately eight
inches, oxsapi. in soue cases on the higher ridges where a
depth of less than two inohes wes recorded. Drainsge is
good exoept on the Lflat valley botioms, where & woist to web
80il comdition ia fouyde The sub=soil is mado up of loose
fragmentary roak, "of Cembrisn, Devomnian, and Silurien
sedimentaries, locally m%wmh@md',u) but is generally
wall covered by the surface layers The asctual extent of the
sub=soll was not obiaineble as it was lmpossible to dig

through 1%

-

Climate
e

Climatic conditions are slightly more severe than
in other paxts of the Provincece Three to four feet of snow
is thn average depth, while the winter Semperatures are
somewhat lowsr than those reached in central New Brunswick.
Rainfall is generally heavier in the Temiscouata=Restigouche
Section, possidbly due Lo the altitude and the air cooling
lufluence of the wide spread deciduous types of foresi.

Forest Pypes

The Gresn Hiver ixperimental Cubilng Ares ig
compoged of three distinot, and mature foxest types: solle
wood, hardwood, and mixedwood.

The soltwood type is found exclusively on the
bottom land bordering bLrocks, or rivers. Balsam fir and
white spruce predominate in this type, although secatiered
hardwoods are present, but do not exceed 25 per cent of the
total stunde Humerically, balaam fir exceeds spruce im all
stages of growthe (ouniferous reproduotion is prolific

(1) Bibliography




except where a profuslon of alucrs or underbrush preveata
ita growlhe Phese softwood arcas are falrly well confined
a8 to width, ss the valley Lofloms are narrow aud witih the
slope up«ard comes .nereawed hardwood representation. In

& pulpwood operstlom, the conifers in theue seftwoud Lypes
would ennanee the pulpwo.d cordage per acre removed Ifrom suy
watershed, 1f it were not for the fact that many oI these
softwood stands had becn seleotlively cut fox suw logs several
years 8g0e Thls 1ight log, lng vwhich ocourred in 1926, in
‘the vicinity of the Experimentsl Cutilng ires, seems to be
the only disturbing factor in the softwood stande 48 the
area of this ocut was not limited directly to the valley
bottom, but extended up the valley slope, in some cases ten
or {ifteen chains from the brook, s lignt disturbance was

also ocaused in the lower extremeties of the mixedwood typee.

The hardwood type is found on the ridges between
valleyss. Yellow bireh snd sugar maple predominate, with
white tilirch becoming more prominent as the ground slopes
downwarde Beesh 13 found scattered throughout. Some pure
stands of sugar maple are W ULe found on these ridges, but
aslde from posuible value as & source of maple sugar prodcts,
thoy sre of litlle comuercial wse. In gems rsl theve s rdwoods
are overmature and only it for fuelwood, for wuich there
is little dewand in this reglon, consequenily no cubling has
becn carried om in this typee Tunere are no conifers of aay
desoription to be found on the hill tops and they only
beocome mtioeabio a8 the slope is deseendsd. hen conifers
exceed 25 per cent of Lhe total stand the type classiflcation

chanses to mixedwood.

The mixedwoud type as previously pointed out forms
the crux of this provlem, as it covers the greatest area in

this forest reglom, and although tne coniferous content
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ranges only between £0 and 75 per cent of the Sotal _ltanﬁ
mach of the pulpwood supply is harvested from it. This type
genarally oecurs on the valley alopes, between the softwood
and hardwood types, although i¢ may extend completely Vo

the valley botiom, or 1o the height of land 1L the ridge is
lowes Balsam f£ir is the predomimant comiferous species, in
all age classoa, with white spruce being relutively scattered.
The large wilte spruce have less defost aud are generally
better treea in form and size thom balsam fire Yellow bireh
isa the predominant hardwood speeies in the mixedwood type.

In this specles are found most of the very large "wolf" trees
with dicmeters ransing as high ac 34 inches at breaat heighte
white biroh and maple share sedond place, the formsr specles
hnaving the leaat defeot and best form of all the hardwoods.
The maple is mainly the sugur or hard variety, butl some red
maple 18 present. Beech is scattered and of poor form.

Generml CTharactoristies

The forest incorporated in the Green River Expep-
imentsl Cutting Area is characteristicelly olimax, having
reached maturity without any serious disturbances fiom
log:ing, Vblowiown, fire, or inssat atiaock.

Phe average age of white spruse, and of balsam fir
was detormined by examining LUROTOUS stumps after the 1939
logging on the Experimental Area. 4 tofal of 87 spruee,
and 71 balsam £l stumps wore ewaminede. The aversge age of
white sprucse, with stump dismeters renging from twelve
inches up, is 138 years, while ages recorded from balsam fir,
with stumps seoven inches eand uwp in diametor, ranged betvween
65 snd 115 years, with an avorage of 8l years. The uage

of the mature large nmrdwoods is 1B0 yeare and overs

The nature of the selection cubtting in 1926, e

previously desoribed, while reducing the stand per acre to




some extent, had litile silvicultural offect on the residusl

Utm.#

Conifersus blowdoun is negligivle, due %o the
protection afforded by decidwus trecas, and Iire has apparenily

never disturbed this urea.

The Spruce Budworm (Coocecia Funiferens, Cleme)
did sowe damage durluyg the epldemic 92 191b6-18. Although
the results of this insect attaok were noticesble in uearly
all wmain atand conifers by the prescnce of several suppressed
growih rings, relastively feow balsesm I'lir stubs were found on
the Experimental ares, wiich would indicate that the attack

was 0ot heavye

Darigg the pust two years yellow and white bireh
heve been snowlig slgns of devastation by what ie thought
to be an atteock of the Bronze Biroh Borer (Agrilus anxius).
Although the dammge has not as yet reached a point to result
in a sorious stand disturbence, there is evidenos that it
will in the near futures'

%x5ee@ Tuble I ~ appendix page 53.
1508 Appendix - page 3.
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METHODS OF ATTACKING PROBLEM ¥

Egtablishment of The Green River Hnrlmtﬂl Cutu_aﬁ ATea

The Green Hiver ixperimenial Culting Area embraces

five sepsrate areas, four of which represent a different
application, or method of eilvicultural treatment on mature
mixedwood stands, and one which constitules & eontrol area

as an untreoated stand of a similar type.

Area Hoe 1

Ares Ho. 1 wag established directly southwest of
the "Demonstration Voodlot", earlier referred to in this
report, andi adjaceant to lis southwestern boundarye. Thia
area was bounded by & closed compass and chain traverse, and
containe approxizately 46 acres. Living trees were blaced
and uged as station hubs along the treverse, \utﬁ the aﬁtion
number being marked on the blazed plague. The trees along
the traverse were spotted with white paint ia order to make

them more noticeuble.

irea Noe 1 i representative of a mixedwood stand,
logzed over for pulpwood during the late spring of 1939, by
the clear cutting method (undersized permit) now gererally
in use by Freser Companies. The purpose of establishing
an axpérimntal area in this type of cutting is to msake
possible & comparison with other silvieultural methods cmployed.

Area Jioe &

?ha "Demonstretion wodlot"™ of 240 acres (40 Ly
60 ochains) was divided by & line run parallel to the southe
eastern boundary aad approximately fifteen chalna from it.
The section southsast of this dividing line, and within the
"{oodlot", was titled Area Ho. £, and contains 90 acres,

more or less. The trecs alony the boundaries of this area

¥ Based on kr. R, H. Candy's report of 1938; (see appendix-
page 3) together with suggestions from the various
_Doninion Foreat Service officers, and others interested.
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were spotted with white painte.

Avea Ho. & was logged over during the suwmier of
1989 by the clear eubiing wothod with the exceptiom of that;

(a) Approximately two good white spruce sesed trees

per aore vwere seleeted and retaiued. These seed (ress
wore banded at breast height (40 feet above the ground
level) by a ring of bright yellow paint two or three
inches wide, and an aluminlum nusber tag was placed on
esoh ones The leoeation of all seed trecs was determined
8o that their positions could be marked on a wap of the
arode

(b) A1l defective winerehantable overmsbure hardwoods

were girdled by completely removing, with an exe, & ring
of bark about four lnches wide from the bole of the tree.
Phis ring was cut three or four feet sbove the ground
level, or high enough %o avold the irregulsr butt swell-
ings whioh make difficult the coamplete reomoval of barke.

Phe purpose of this trestment was to create an area,
in order %o siudy the posalbilitiem: of releasiung coniferous
advanged growth, of encouwragiung the reproduciion of spmce
following the opening wp of the stand, and of relesaing the
subseyuent growth of young coaifers from suppression and
interference by dominsnt hardwoods.

APes gﬂn ]

Horthwe st of the dividing line, and vi thin the
"Demonstration woodlot?, Area jve &, 0f &4 aores more or less,
was established, bounded by Halfway Brook om the northeasst,
and by the motor road and porteage road to Green River on the

southweste

area [fos & was not treated in any memner, butb

serves the purpose of & conbrol arese It was bellieved
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advisable 10 estublish experimental plots in an undiaturbed
stand econdition ¢f a similay foreat type Lo those belng
treated, as a wesns of comparing the silviecultural treaitmeiss
employed om other areas, om the bssls of an unlreated stand.

Aren . 4

Adres Hoe ¢ was established in a mixedwood type near
the point wiere Heliwsy Brook eaters the Green liver, sad
about fifteca chains east of whut is kuown &s the "1939
tractor operation camp”, loceted on the Poriage Irom Halivway
srook Jepot to Ureen iiver, and about & miles Lrom the Dapot.*
& group of ton, one-tenth aore ssmple plots was laid out in
the dssived forest cmmdition and type, with no specified area,
other then that comprised in She sample plote, beiug surveyed.

Arod Hos 4 wes out over fow pulpwodd in the spring |
of 1939, by the cleay cubiing wethod, with all skidding and
yerding done by tractors. The disturbingafect, ou litier,
humus, and surisee s0il, of & trastor operating in wabroken
bush was apparent, consequently the question arcse as %o
whother or not thils disturbance would prove bensficisl to
ooniferous regeneraticm, and if so, Lo what extente These
plote were established on this srea in order to collect
date for & comparison with similar operstions where the
yarding and skidiing was dome by horses instead of Lraciors

as, for exanple, on Area Hoe le

Ares &. 4]

Avea Nos b 13 adjasent to iae motor road, aboulb
t90 aad ono-salf miles frow Haliwey Brook Depot toward
Wa%o&.‘f The method of esteblishment was similer to that
of area Hoe €, with twenty one-tenth acre sample plots
comprising the srea.

*5ae ?Iigm l.
tSee Figure L.
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ATOB foe b was established in a mixedwood type,
cloar cut for pulpwood during the sumser of 198%7. It was
the first sap=pesled, clesr culiing operution to be conmlucted
by Fraser Vompanies on the Grecn Hiver watersheds 0On & few
esrlier operations, where the clear outting method was used,
logsing was oondusted during the winter months. In oruer to
glve & gubetentisl basle comparison with the other silvi=-
cultural experisents, tils fundamentsl factor could not be
ignoyred, consequently no stands, clear cut previous to 1937,
were sultable for an example of this silvicultural treatment.
It will be possible to obtain imuedietely, advence 1nlorum tion
from this area, concernlng the oifeets of e_loar cutliilyg mature

mixedwood stands for pulpwood, oa conliferous regencration.

‘!ran_geet Sumple P}ata

The sampling was dome by establishing transcaet
sample plotse Lines two chailns apart vwere run across the
contoura within esoh ares, by mesns of a SWrVeyors COLDBESe
The intersection, of t!ﬁ beginning snd end of theve lines,
with thoe boundary of the Area was marked by a squared posat,
on whiah the lime nwiber wea scribeds As the line was
belng run, a one~tenth acre plot, two chains long by ong=
half ehain wide, was estamblished ulong each two chain interval
of line, and located on ome seleoted side of the lines through=
out each 4rea, thus a constant interval of one and one=-half

chains exists between lines of plots.

In laying out the plots, a rigsht angle from the
compass line wss turned off and the end of the plot measured
(35 fest), s squared post being set at eaeh corner. Tvo
shonlans further along the compass line %his oper-tion waa
repeated, ani s0 on &t every itwoe chein interval until complete
lines of plots wore established across each Area. ZThis type

of plo% proved very satisfsctory, im that it wes easily and
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guicikly established, and gave au adued control in stam
tally, bocuuae of ity narrow wildthe ap roxiately a &8 per
eantl coversge reuulted on any specirfic eres where this aystem
of pampllng was cmployeds Travelling slong tie compass line
in the directlion thmt it wus run, the first plot pust encoun=
tered bears the soribe number of the plot direetly ahead of
the poat, snd se on throughout emcih line of plotses 411 the
plots were numbered cousscubively thivughout all sreas,
begin: ing with number one in srea fve 1, &and ending with

numbor 380 in 4roa [{Hoe De

The boundaries of each plot were marked with brigis

Joliow paint in the Iollowiiyg panner:

Along the long eldea of the plot, trecs im edistely
outslde the boundary were marked with a spot at bresut height,
on the side of tue tree facing the plote No trees within
the boundary of the -lote were palnted, exeept in murking
the ends of plots, winieh Tormed the dividi.;"; line botueen
plots along tne cowpass linee In this cape trees vere
spotled a% breast height outside the end of the first plot,
and facing the first plot, and inside the end of the firat

plot but facliig tie second plot, and so ome (See Fijure 3.

o ot fe] < o £=)
o =118 Co 4 o
¢ : N
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Figure 3.

This method of demarkatlon insured s permanent,
and clesyr boundary to each plot, thus trees spotied as oubside
the plot‘will not be tellied as lnside at any succeeding

mensuremente

&)

Prapared Seedhedat

On Arcas Hoe 1, 4, and 3 several prepared seedbeds

were establishode Plota 3.8 feet (0400 ochains) wide and

(2) Bibliography



from one to threo chains long were lald oub im groups) one
or two plote al a wigad angle %o the ecutours, and one or
two parallel €0 thome A4All seedlings, ground sover, undey=
brush, small trees, and debris wers clearsd off the plots,
living growih belng wuprooted whea possiblee In the process
of this operation the litier wag well disturbed although the
primary purpose im olesring the plots was to f£ree them Lrom
all growih, 60 that possible seed reception would not be
impaired and an agcurate count of subsegquent regeneration
gould be oblained.

Pwe propared ssed beds were established on Area
Hos 1, eight on Arvea Hoe £, two on Ares . O, aund one on
Area Ko. 4. 4fter conmulting the plot by plot stand tally,
ona group of beds was astaﬁlism ;oa sach of the firat three
areas iu simllar, aud represeatetive stand conditlons, in
an endeavouwr %o sscertaln the general stand reproductive
capaoity, and future speeies distribution under average
gonditions found om the three aress. Oune grouwp located near
the soulhwest 'wmar of 4rea Hoe 2 wes established to show
tive reprodusing ocapscity of cue lsolated spruce seed tree.
n Ares Hee. 4 one bed was establiished on a tractor haul rosd,
for the purpose ol determining the probable amount of
eoud ferous reprodustion Yo be expested om bave mineral soil.

Collection and Fropuration of pata

Dismeter Helshi

Dismetey helghl messurements were taken in the
agual way with en Abney Hawmd Level (topographic arc)e. CThese
heighis were mesgured on iveas Hue 1, &, sad 3; tke following
nuszber velsy recorded for cach speciess
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wilte Spruce 79 meapurenents
Bualeam Pir 156 "
Yellow EBirch 96 "
wWhite Birch 69 n
mple 56 il
Besah 18 r

The resuliting data were summarized aud smooth ceurves plotted
for each spocies, uslng uelgit over dlemetere A helgnt, to
the nearest foot, Lor eaoh one lnch diameter class, was

recorded from these curves.
Form Clasa

Ho form class measurements on white spruce, or
balsem rir were necessary as sufllcient deta were available
from a growth study conducted by Fraser Compaules in 1937,
From tnis date it was determined that an average form class

of 65 was spplicable %o both wihite spruce, and balsam Lire
VoLume Tables

Loeal voluse tables were prepared for each speclies
using the sverasge hel nt for ceoh one inch dismetor class.
Logaritimic ¢harts, based oan the Dominion Government "Form
Claas Volwas Tables", were used Lo compute unit volumes of
white spruce and balssm fir, while form class volume tebles
168, 167, 169 and 166 were used to compube the unit voluwes
of yellow bireh, white bireh, hard maple, and beech, respect=
holy.*

Stund Tables
(a) Stand Tally

In order %o prepare stand tables, showing tie
nwnber of trees, asd volwse ol woed per aere after silviculte
ural treatment, & telly of the residusl living trecss on all
transect sample plots was necessary. The diamoter at breast

heignt (4e5 feet sbove growwd level) of all trees, 0eb6" DebeHe

w500 Appendix = page 5H2A and 523
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and up, was measwred im one ineh diameter classes with each
speeien belng separated in tallylng into two olamses;

(1) LIVING GOOD = meaning trees whioh are not
defactive, or too badly suppressed; that ias, meroh=
anbtable Yrees, or small Urees which have a good chance
of becoming werchaalablo.

(2) LIVING DEFECTIVE ~ meaning trees that are visibly
defeotive; that le, wumerchuntable trecs, or small slons
that have no chance of ever becoming merchantablee

This stand tally gives a precise picture of the
forest cover on cach sample plot &t the time of measuremant
and the corresponding comditions under which regoneration
takes plage. whem fubure stond tallies are made on thoue
same plots, changes in foresi cover bovome apparent aul their
infivence oz new and young gvowth will be disesruable.

411 stending dead tress were tallied aud blased
at bresst heignt 0 as %o preveantl them belng tallled again,
st the next remcasurement, with those dying between the
meanuremsnt periods. By wwﬁg e tally of all trees dying
between sny two periodio stand measurcments on en area, gross
and net snoual incresent in both stems and wood volume may
ba compubed.

A8 the logging operations were condusted previcus
t0 the messurement of the areas, all stumps were tallied im
ome inch diometer elssses by specles as follows;

Area [ioe 1 - Shﬁpa maui.uag n?'n 1239 lo&éxn&.

Area Hoe &
. L L] L] 1’“ "
e - Dot Tosuzting twon 1980 Asgsing
Alea - wape rea ug Lfrom 0ae .
Avea 10w B = " " w yo3p W

Phe dismeter measurement was tsken atl aboul l.d feet above
the aversge ground level im orver 0 make use of the come
version tatles (FeCeVe Tables 176 and 189) to DeBeHe The
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stumps were tellied to determine the amount and number

of eaoh species cub om the several areas, and with the
exception of the 19&6 out on 4rea Hoe &, W formulate stand
tables showing the stands previous to cuttinge Fuither
effeots of the degree of eutiing on present and future repro=

duction will be learnede.

On Avas Hoe. £ all the girdled hardwoods occcurring
on the sample plots were tallied by species in one inch
diemeter classes, for the purpose of determining the iantensity
of this treatment oan the veversl hardwood species, and the

resultant effeets on conifers of various ege clasoeie
(b) Cheoking Telly

In order to insure a corvreet tully, complete checks
of each sample plot were made. The trees on wcome plots were
remsasured as wseny es four times, and on all plote laid oul,

they were measured st leust twico.

The following wethod of cheeking proved to be the
most satisfaetory, and counslats of fowr esseutial pointe:

(1) The firet dlameter measurement of all the

trees on & sample plot was lmusediately followed by

& second measuwremsnte
kR

(2) A different man vas used for each measurcments
{3) Phe two tallies were kept om separate shoets

snd compared when the tallies were completed.
(4) Any differences were lmmedistely clwcked aml
@ correct tally was obbained before leaving the plote.

FThe necessity for checking tally arises from the
foot thet these same plote will be measured several times,
over & period of fifteen, or itwenty years, and in oxder to
compare measwrements, and oblain correct inerement date,

accuracy im tally is essential.




(o) Compilation

Pwo mebhods of compiling Lhe stand tallies were
used in order to facilitate cumplete custrol of eesch plot,
novw, and at any future remeasuremente The rirst method
is o slmple swwary of field tally sheels, by Debelle classes,
and wpecies [or sach plot, @o that taliies recorded ot
future remessurements may be added to the swawmry sheets,
and a quick gompsrison wade of the stend &t each purlod..#
The second sothod is simply a complute stand teble Jor esch
separate sumple plot, showing number of trees, and total
cuble foot volwses in esch species and dieme ber cless, ab
each phage of the stend's trnatmunt;'_ Lotal softwood, and
totusl imrivood utema «nd volumes by spocles, sre also saovnm,
togethoer =ith the totsl sapling stand (1" to " DeB.He ince),
total muin stand (4" JeBeHes mad uwp), and a grand total of
the w0 stindoe Thoue srand tables give a complete and
understandable pioture of the stard on each somple plot.
In orver to combine any serles of plots the simple addition
of the desired stand tables is sll thet is neeeseary. IR
that the size of the sample plots is one=tenii sore, il is
only negestary to multiply cny figure on thesc staud tatles
by ten (10) in »rddr to arrive at a per acre bacis, as

repreccated by wuny single plote
(d) »tand Teble Swamary

48 there i1s not space in this report 1o showa
detalled stend table Loy each of the 3566 sample plots on the
“xperimental 4res, a swaary of the wmiin stand, and sapling
stand, on each of tha five ureas, was prepared. This
gwary comprises thrve main divisions accoriing to the
general forest type clessifiention, on the tesis of the

nusber of coniferous and deciduous treeas aprearing in the

¥%See Appendix - page 37 for a copy of this summary sheet
t5ee appendix - page 38 for an example of this stand table



main stand;

le HARDUOOD = 76 per cent and over of hardwoods.

Se SOPPHO)ID = 76 per eent and over of conifera.

B¢ UIX DWOOD= Types not included in l. or 2.3 in
this oase between £8 and 756 per ocent
0f either hardwoods or conifers.

o attempt was made to segregate the sgample plots
inte finsl groups for comparison, but rather to allow for
individuality of samplese If at some later date a combine-
ation of plots is desired, in order te briug out sowe specifie
stand churascteristio other tasn the forest type classifieation,
an additlion of the individual stand tables of the plots

dezired is the only operation necessarye

Pable Il*shown the “main stand" per aocre (Trees
546" DeBeHe and up) on esch of the five arcas, before and
after the silvicultural treatment, together uith the nuwuber
of trees, snd cubic fect of wood cut and girdled.

Table III'rmwws a swwary of the "sapling stand"
per acre (Trees 0.5" 10 3.0" LeBelle ince) on each of the
five arease The classiflcsation is similar to that used in
sunuariging the main stand. 48 the silvicultursl treatment
did not apply %o the sapling stand no stem, or volume deductie=

fons were necessarye
Reproduc tiun(z)

Reproductlon was classed as all trees below 0.5
inches in DeBele, including both hardwocd snd softwood species.
It was tallied on & asmall transect sub-plot within each tenth
acre sumple plote The sub=plots woere Jed feol wide (0408
ehaing) by 132 feet long (2 chains) and were laid out along
the side of the sample plot tangent 10 the compase line.

The following method of counting seedlinga on these sube=plots

was used;

(3) Bivliogrephy -~ (section 39)
%See Appendix - page 6B
tSee Appendix - page 56

(2) Bibliography
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A two ohaln atesl tupe was plaeed along ine
boundary of the sumple plots Two men were employed, one
earrylng a light stiek 3.5 fect long for meassuring the width
of the sub=plot, snd one tallyinge The first wen checked
the width of the sub=plot, and called the secdlings by speocies
and hei;ht classe. It was the duty of the second wen tofallow
c¢losely benind the first, tullying all secdlings ocalled, and
keeping a sherp looxout for sny seedlings missed. This mt.'hod
proved very sailsfactory im thet & saving of tiuwe, ﬁﬁb::;‘;;;:ay

were combined.

The se-dlings were tallied by specles in two separate
clegses: those less than one=half fool in height, and those
over one=half foot im heighte. The reason for dividing the
seedling tally into two height classes, was dus 10 the general
belief that seedlings under O.b feet high should not, in most
cuses, be classed ss established, or permsnent growih. The
new seedlings appeering in a stand from year L0 year may
represont maay thousand per aere, but 1t is well known that
vary few of them survive to becowe Iull grovn trees aml the
maJority rever reach @ holght of over one-helf foot. zile
it ocsnnot be assumed that all seedlings over ome-half foot
in heignt will live, & corespondingly larger number thun can
be expeoted rmn'tho smaller helyht elass will survive 10

enter the sapling olasSsu.

Agtual counts were made of eaoh specles up to a
maximus nwsber of 60 secdlinge im the first heignht cless and
2D secdlinge im the seocond height elass. hen more than the
maximum counted number oscurred in either class on & siungle
sub=plot, & plus sign was affixed Lo the 60, or 26, wiich
indicates sdequate sbtocking in the specles and clasa relerred

0.




The purpose of this reprodustion tally is to provide
agtual duta regardilng the atoocking of the stand with young
arowthe The sbundance of all reproduction has a direct
influsnee on the future forest; consequently, sustained yield
of the desirable species and erop rotation depend aa the
quantity snd quality of each apecies presonte

Pables IV, VI, VIII, X, and XII were prepuared to
show the number of secdlings uinder U.d feel in height on each
geparate wh-plot.* Phese plots were  rouped agcording to the
three forest type classiflications, previously described, and

the seedlings per aere compubed.

Tables V, VII, IX, XX, and XIII show the nuuber of
sevdlings ovor 0.0 feet in helght on saoh soparate sub-plot
and in groups aecoraing Yo forsst type elassification, with
the nusber p-r mere for eaahn t:rp-.+

@ round Yeget.a tion

Om each of the 3565 somple plots laid out, all speciss
of plants and sarubs were tallied and clessed in order of
abundasee s followsg
Abundant

koderately Abundant
Seattered

G
i

Compilatisns were earried out separately for each
of the five areas, and lists were mede swwing the number
of plots om whieh the spocies were absont, scattercd, mod=

erately abundant, or abundant.

From an examinailiom of the specles ocowring on
AToas Hoe 1y 2y &y 4 and B, & liat of the wore common plaants

wad complled Ain order of abundance.

*See Appendix - page 67 eto.
1See Appendix - page 69 eto.




Pnds 18 shown below;

wood sorrel

slintonia

shining clubmoss

wood ferna (£ species=-comnon, and mountain)

garsaparilla

buanchberry

false 1lily of the valley
0f these speeles, wood sorrel, bunchberry, and false 1lily
of the valley indicate nothing, as they were found under
various sanditions throughout all ereas. Olintonia, shining
clubmoBa, sarssparilla, and wood ferns indicate a moist rieh

s0il, typienl of the hardwood, or mixedwood typee

on the top of the ridges, where a high pereeatage
of hardweod speoclea occur, wood ferns and shlning clubmoss
were abuadant. %rillium, although raere, was also preseni.
Ao the slgpe was deseeadad these specles disappear. Wood
sorrel was ocontinually present, hﬁt appreurs most vigorous
near the bottom of tiw wslope. Twisted atalk was scattered
thro yghout all areas, bult was most com:won on the higher
ground. Clintonia, sarsapayilla, bunchber:y, white violet,
false 1lily of the velley, and starflower were preseal every
where, with the former three most abundant, and the remainder
seattered. Harrow besch fern was found near the valley
bottoms in woist stoney soila.

Qf the shruba, mountain waple was moal common,
being abundant practically eveiy where im all forest iypes.
Throughout the hardwood and mizedwoud types this species
was followed oclosely in abundanoe by hobble bush, wiich
thrives vigorously on théese sltes. Striped maple was
pregent in limited quantities oan & majorily of the plots in
the hampdwood, and mixedwood types. Other shrubs present
inecluded: hazel, existing chiefly under hardwood stands,
mountaln ash, wild ourrsnt, Juneberry, and nannyberry, waich
were, for moat part, scatiered throughout the entire

Experimantal Area.




RESULTS DERIVED FROM THE
NSTABLISHMUNT AHD MEASUREMERT

OF THE GRE N RIVER SXCERLHPAL CUTTING AREA

Generally speaking, prosent results can be swumed

up as followa:

1. st important is the fuot that a etart
on an ixperimentel Vutiing srea hus been undertaken,
for the purpose of collescting and snulysing data over
a period of yesrs, in an eanceavour 1o solve the probleus
of silvicultural wanagement for pulp wood produciion of
the marginel mixedwo.d forestu covering large areas in
Lagtern Cunadae

Le In the esiablishuent and measwrement of
tuis Experimental Cutiing Area, seversl improved weihods
of proocedure ';mri employed, resulting in additional data,
greater sccuracy, beticr control in messwsement, and
wore speed turoughouke

Se Phe m results, and deductions
there frow, obtuined Ly the firet wewusurement of the

"Gresen River Bxperinental vutilng Arca” are now aveiiasble.

Msin Stend (troes 4" UeBelfe 8nd up)

Table II?\_al previovusly asserted, glves a complete

main stend sunsayry for each forest type, on each of the Iive
areas lnoorporated in the Greea River Experimeniali Cutting
drea. The wain stand, as & whole, is importunt, in that the
methods of silvieultursl treatment were employed directly to
this division of the forest, and it is by mesns of these
troatments thut the sapling stami, seedling stand, &nd even
futurde regenerstion is to be controlled. Consequently it
i8 necessary Lo kmow the extent of the mailn stand prior teo

A See Aprendix - page 55,




treatment, the asownt of the main stand removed LY treaiment,
anl the residw ]l mein stand now present.

Gousidering the mixedsood type, whlch covers ihe
greatest eres withia the Ixperimental avea, we Lfind that
Arsa Ho. 1 originslly supported 853.6 oublie fewut per acre
of conifercus trees, 78 per cemt of whieh was balsam fir,
the balanes beiag sprusee The olear cubtiing for pulpwood
aprlied to thils ares redused the origimal softwood stand by
68 por cent (D8de0 cuefte per acre), 70 per cent of wideh _
was balsam £iPe The ¥esidusl conifervus stend conteins A7.2
cuble feet of spruce por aore, With 60 per ceant represenidag
good trees, wiile out of the ELbZ.4 ouble feet of balsew Fir
por acre ocaly 48 per ceat are good trees. This leaves &
total of 116.8 ocubie feet of potentially merchantable softe
wood per sore, of which oaly 9 per oent is spruece and the
balanse balasm Lire

Phe hardweod stand was untouched by the cutiing,
and 1ts comparative volume equals £,083.9 ouble feet per
aore, 69 per eent of which is yellow bireh, the balance
eomponed of white bizeh and saple in aboul equal quantities.

Aves Hoe £, olear eut for pulpwood with the
exesption that about two good spruse saed trees per acie
were retained, shows en origlnel coniferous stand ia the
mixedwood type of 74De6 ouhic feset per acre (17 per cead
sprage - B9 per cend balsam Iir)e Cubtiing reduced the stand
by 51 per cent, OF J8&.4 cubie reet per acre, of which 86
par eent wea balsem fire Phe residual conlferous stand
gonbtaius & volwse Oof Tied cublo fest of upruce per asre,
aud 8900 ocuble feet of balsam Lir per sores 0O thece
amounts 94 per cent of the former species, aand 67 por ceant
of the latter specles are govd trees, making a total of
26348 cubie fewt of softwood per sere potentially available.




This figure is over twice the residusl volume of the

mixedwoud Uype om Area Hoe le

The original hardwood maln stand on Area Jiv. &,
in all of the three forest types combined, wes compomed of
48 yellow bireh per acre, 10 wilte birch per acre, 20 maple
per sere, and 9 besch per sere, with a total volume of aboub
4,890 cubic feut per aorv. 0'z thia originel stand 90 per
seub of the yellow bireh was aiiﬂhd, 80 per cent of the
white bireh, 83 per cent of the maple, and 89 per ceat of
the beesh, or & total of 88 hamiwoods por acre, represcnbing
& volume of approximately £,280 cuble feetl per acre.

Fraser Compenies, Lid., supplied ths labour for
glrdling et & cost of {£23.89 whieh included wages, eand
board at tue rate of 60y per man per daye. The giriling
operation wee completed by a orew of wen in 12 days, whiech
amounted to L1&% man cays in elle Approximately 90 acres
were treated, bringing the cvat to about (2.48 per acre.

afhee gichbing
Thne resldusl herdwood stend,comprises five yellow

bireh, thares wilte bireh, fowr meple, snd one beech per
acre, repressniing & total hardwood volume of aboub 64 oubie
Teet per sere throughoub -ﬁw whole &res.

AX08 HToe O, untrested in aay memner, conbains
8405.0 cubic feob of sofiwood per sere, in the mixedwood
type, oif which 64b.0 cuble feat per acre is balsam Lir and
22040 cuble feot per were spruce. OFf the foxmer speeies,
34 per cent is defective, wille 86 per cent of the latter
speoles is wluo delectivee %This recults in e preseat pulp=
weod stand of 163.0 cuble fee$ of spruce, and 411.0 cubie

foet of balsam Lir per &0Tee




The herdwesd voluse in the mizedwood Lype on
this aves i £,580e0 cuble feel per sore, of whioh 78 per
per gent is yellow biwsh, 8 per oont white bireh, 11 per
cont muple, and O por conb bovclie

Aveid e 4 1o ull mizsdwood Sype conbalning
originally 1,860¢4 ouwsio fued of softudod per acree Giaar
outt bog for pualpwood in 198D rempved LiUeU, and 9716 cuble
foet per sove of apruce, and balpam fir yuspootivelye Zue
resjdusl softwood stand containg Jeb cubie feat per aore of
£00d sprane, 50.7 cuble fest por sere of good balgam Ar and
Bdeb cuble feet per sare of defeglive unmerchoanieble balsam
iir, or a tobtal msrchantable counifevous otand of OV ouble
feet per aoree Ia comparison with thig the hardwood stand
io oguivalont %0 2,0060e0 cublc feeb per sowe, of whiok ov
per cest is yeliow bireh, ssnd the balsnoe ueple end white.
birche

svea Hoe O, cleay oubt for pulpwocd in 10OV
ordglially captalned about 1,680.0 eublio feut per acre of
softwoud in she mimelwud

i typoee The out removed £19.0, wad
1,19060 aubdo fwe¥ per sere of spucs, wnd balusm Cir respecte
ivelye The recidusl stosd in 1930 contalne le0, ide0, and
870 euble Zeet par were ol good eprage, goed bulssa Lar,

and doreetive Lalsam fir regpeotivelye Hardwood volume is
31,7700 oubie feet per ecre, of uwhich 61 per cvut is yeliow
biron aud 39 reor eent uhite bireh.

The coadferous capling ctend (Ved" Vo el Ledalie
inge) i mn ilmportsat divislon of sihis foreste Gonilerous
trees in this eless are $60 smell for cutilng, couseguanily
i the residual stands sye sufllolently elocked with saplizgs

to produge & sow stend, them & short rotetican is ovagudede




From the factual data resuliting from an actual
tally, the abundsuoe and condition of the sapling staad
becomes an aocurately known quantity. Ae the mizedveed type
ig the wost important, la view of the problem under study,
and is found on 811 five of the areas involved, the hardwood
and sofiwond tw&é will be disregarded for the time being,
and only the tmr type dealt withe

i dealing with the n;ipu.na stend the most importunt
figures to mwte sre the pusber of trees presents On the 506
plota, oF 30.6 scres of wixedwood sampled, buroughout all
five areas, eighi per cent of the softwoed 1s spruce (nine
trees per aere) of uwhich eighty-thres per cent are good trees
free fyom visible defeot (seven treecs per aore). Ninety-two
per send of the softuwood is balsam Tir (one hundred aad i:iun
treas par sore) and df thia, eighty-four pur cent are good
trees (eighty-seven trecs per sore). From this 1% ie sbvious
thet only niuety-four coniferous saplings per ascre al the
mosl, ean be mhﬁﬁ upon Ior a tntm harvest in this type.
In comperison with this figwre there are approximately Lorty-
four hapdwpod saplings peyr sere throughoute This condition,
in thet there sre twice as wany coniferous saplings present
a8 thaﬁm are haprdwoods, is eancoursging %0 some extent, bub
the fect that there are only nimeiyefour softwoods por acre
pressat is unfevorable to aaytha ieaste In 50 fer ag the
mixedwood type om eagh individual area is concerned, Area
Hos & oupports the wost soltwoud, (one hundred and forty
trecs por scre) and the most harxdwood (forty-aine trees per
sore}, whlle Aree No. 4 supports the least softwoeod, (twenty~-
six trees por sore) end alee the lesst nardwood (fifteen

48 would be expeoted, the softwood type found om
Aveas Noe 1, 2, 5, and 5 swports meve coniferous saplings
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(two nundred and seventy=-tiree stums per aore) with com=

paratively few aardwood stema presest (uhirty-two stems per
agre)e The area involving thias type 1s so smell, that very
1ittle weisht oan be glven to sny eoulferous stand expected

on 1t¢_

The nsrdwood oiands, oeauz}:mg on Areas [oe. 1, &,
and 3 only, are consplowous by the absenee of coniferous
saplings (tweaty-five stems per sere on the thive areas).
This fj,gur. is defimitely the rosult of inecluding a Tew plots
with Lcm baan twnt;—tl‘ve per eont conifers, on the border
between the hardwod and mixedwood standse No conliers what

ever woere found on the pure .ardwo . d ridgeos

Qbvliously the coniferous sapling stand, now proseid
in the mixedwood types, cannot be counted on Lo produce &
pulpwood orop workh narveatinge One solution of the problem
pooms to rest onm the aLility to increase and maintein the
sapling etand by silvicultural menagessnte The incereases in
saplings mual depend, to a large extenti, on the conilerous
aeedlings mow present, and the possibility of adequate fubure
regeneration, while the muintensnee of a he=1lthy, vigorous
and adeguate sapling stand depends chlelly uponm yrowing
conditions freo from the suppressing influence of dominant

hardwoods.

Seedling Stand (frees les: then 045" DeBale)

A recapitulntion of Pables IV o AIII incluslve

shows the Tollowing seedllngs pey 6ore nresent in the mixed=

wood type on all five areas;

tnder O«b Fte in Hie gver Oed Fla _ﬂt.
AR 7 - 8 969 - 8% Bpruce 531
i% % ?N - gﬁ p' 706 1517 - 87{ : ;g:
AREA 3|318 - 8¢ " 10456 1280 - .
AVEA &) 670 - N0 " 8620 930 -M 440
AREA 45 - 25 " 2017 2960 -20% " 1276




The condition of the coniferous seedlings found
on all areas 18 generally poor with the excoptién of those
found on &r@i Jioe De By "poor" is meant, that the seedlings
have besa eontinual.y suppressed by the dense hardwood
overstory, and probably by the dense under growth, present
tharoughout tihe forests of this reglon. The danige cauaed
by suppression is poticable in the appearance of the seedlings,
and was verified by an examination of the growth rings m
numerous ssmplese The age of conifers under 0.5 feel in -
height ranged frum ons year lo seventeen, while those over
Oeb feet in helght ranged from ten Yo forty yesrs old.s In
ganorsl those seedlings under 0.8 feet in height did not
show the effects of suppression sas wuch as did the larger
clags, due no doubt to the relatively younjer age of the

former.

on Aven Hoe 5 the seodlings were released by &
pulpwood cut in 1937. Tho benefit of this cut 1s xuot only
ovident from the gquantity preseat, but the general quality
is much fmproved over geedlings found under denue canopliese
Photographs Ho. &3 aund Hoe 24 show the type of seedlings

10 be found on this arcé.

It 18 possible that there are at present eunopgh
cond rerous sesdlings éiwnu@;haut the wmixedwood typea t0 per-
potuate the apecies. In order to give a8 many seedlings as
pessible & chance to survive, the stand must be opencd upe
I% will be of interest Lo compare, Lirough periodic measure=
ments, the cuanges in quantity and quality of coniferous
soeilings on the arén opened wp by the cutilig and girdling
in 1989,

groanﬂ 76@&%“16;;

Sinoce all the arcas were locsted on ldentical sites
the vegetation on all was similare The plants found were the

ones comson Lo wature tolerant hardwood, and nixedwood standse




The abundaut ehrub vegetation might well have a
very propounged eflect upon the suscesciul survival and
srowtid of the small _spruce seedlings, io thut it limits the
amount of ligut ram:ired by thie specless. In addition, the
shade provided by these shrubs retards the decomposition
of the huwus, a8 sufliclent Lligut amd heat is esscutial Lo
this process to Le carried oute The falien leaves of the
shrubs help build up the layer of humus, until this material
reaches a depth which is detrimontal to the development of
spruce sesdlings.




RECOMIENDATIONS

Phe following recomwendations are important %o a

furtheranes of the study widertakens

1. Seed dissemination studies should be con=
ducted by means of atmtaéically placed secd traps throughout
Areas Jioe 1, &, and de It was not thought advisable to set
out seed traps ip 1939, due the scareity of cones on spruce,
snd balsam Pir trees, Traps should be set out during the
sumner of 1940 so as to co-ordinate the study of seed dis-
pomination with the study of the treated arvas.

An interesting letter was received IrTom
lire Ae Pe lim@Bean, aseistant Forester, British Columbia
Foreat Serviee im which Le describes seed dissemination
studles belny carried on in that Provmu--#

A method of study, somewhat along the lines
deseribed by ire. HacBean, is recommended on the Green River
Experimental Cutting irea.

e Additional prepared seed beds should be
established on Areas Hoe 1, 2, and 3 durlng the gumuier of
1940, The new beds should be cleared down to the mimeral
soll.

Poseibly it would be advantageous to extend

the lengths of the present beds in some CABOE.

Se fPhe poseibility of utilizing more hardwood,
throughout reglons wiere extensive mixedwood forest are
found, should be stuwiede It is felt thet great benelite
to these forests would result, if at least part of the mrde
wood stends could be removede Girdling hardwoods is one
means of deatroying them, and in sows oases, the added

ineremsnt on conifers wore than compensates the cost of

T

#5ee Appendix - page 90.




girdlinge If, on the other hand, encugh revenue could be
obtained from hamdwood logs W Justify the cost of loguplng
and transportation the lnoreased inorevment on conifers

as a result of removing the hardwood uwould be pure profit.

4o Phe present Green River Lxperiwental
Cutting Area should be expanded %o include samples of other
silvieultural treatments, as it is possible only through
trial, to determine the final mothod, or methods most sulted
t0o the needs of the pulpwood industry, snd to the perpet=-

uation of a desirable foreat.




CUBCLUSIOR

In conclusion, the wwriter, oa behall of the
pominton Forest Service, wishes to thank Fraser Companles,
Ltde., for thelr whole hesrted co=operation in arranging
for t:is study, in supplying the Few Brunswlek Survey rarty
with bosrd and lodsing &t a nominsl fee, in supplying their
own men to aid in the esteblishment of the ixperimental Area
and the collection of data, in uwndertaking all logglug om
the areas involved, snd the girdllng of hardwood trees on
Area Ho. 2, snd in providing egsantial informstion concerning

their own studles of the probleid.

Pnils report Ls not intended as gonelusive evidence
on how to silviculturally munage mixedwood faorests for pulp=
wood productionm, but wmerely sete forth the initlal method
used in eniablisning and eollecting data on sen experiment al
ares for the purpose of stulylng this problems There are,
no doubt, other ways of attacking the problem, but 1% is
felt that with the informetiom mow available, and providing
similar data are collected at future measurcments, valuable
conclusions regarding any silvicultwral treatments used may

be formed.




