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This report embodies the results of one of four allied projects
designed to obtain mensurational information for the more important
forest types of various sections of the island of Newfoundland. An b
unpublished report has already been prepared for central Newfoundland 57
by Bajzak (1962).

The project wus designed and field datz were collected by D. Bajzakl
in 1962. Tables and fizurcs have been prepnared by J.P. Bouzaneg, and the
text written by G. Page™ and J.P. Bouzane in consultation with the co-
author. The assistance of D. Wells in drawving the figures is acknowledged.

Research Scientists, Canada Department of Forestry and Rural Development,
» Newfoundland Regional Laboratory, St. John's.

2 .
gesearch Technlclan, Canada Department of Forestry and Rural Development,
ewfoundland Regional Laboratory, St. John's.
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A STUDY OF THE MENSURATIONAL CHARACTERISTICS

e

OF SOME IMPORTAIT FOREST T{PES OF WLSTLR

HEJFOUL:DLAID

by D. Bajzak, J.P. Bouzane, and G. Page

gt

INTRODUCTION

Four major forest regions have been recognized on the island of
Newfoundland by Howe (l939j Their locations are shown in Fig. 1.
These regions have formed the basis for most of the recent descriptive
and mensurationzl studies in Newfoundlend. Dammen (1964 and 1907} has
described and classified forest stands in these regions on the basis
of stand characteristics, lesser vegetation, and soil tyves.

A knowledge of the detailed mensurational characteristics of the
forests of Newfoundland is an essential pre-requisite for their manage-
ment. The group of studies of which this worlz forms part was set up to
provide this necessary mensurational information. Since an accepted
delineation of forest regions was available this was used as the basic
framework, and independent studies were carried out in each of the four
main regions; namely, western, central (Bajzak, 1962), northern (in
preparation), and eastern.

Within the western region : mensurationel data were collected for
individual forest types as deseribed by Dammen (1947). Only productive
forest types were consid er n this study, and Saﬂyil g was confined
to stands at or approesching m .:turlty. No stznds which were obviously
over- or under-stocked were sampled.

t ic considered that this approach should nrovide valuable infor-
mation concerning the mensurational siznificance of the forest types

while also producin: data of imiediate volue to foress managzement in
the areas concerned. It is t“v proposed to compare the four forest
regions on the basis of their mensurational characteristics.

i In this report a brief description is given of the vezetative
cnaracterisbics, related soil conditions, and the distribution of each

forest type under consideration (after Damman, 1967), together with its

mTJor mensurational features. The latter 1ncluae hclgkt/ave and hc1rht/
diameter curves, stem anelyses, local form class merchentzble volume and
SFOck tables, basal arez and stand tables, mean and periodic aninual increment
figures, and the stocking of rezemeration. The forest types are subsequently
compared on the basis of these characters, and the individual heizght/age

curves related to site-index curves for balsam fir compiled from date for
all the forest iypes.
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GEVEHAL, DESCRIPTION OF WESTERN IiZi/FOUNDLAID

The locztion cof wastern levfoundland (Forest Section 28b of the
Boreal Forest Region) is showm in Fig, 1. It is an arec of varied
topozraphy, eacompassing the humber iiver, Grand Lake, and St. George's
Bay lowlands, the western slopes of the Lonz Range Mounteins, and a
number of other smaller mounteinous areas. ? is bounded to the east
by the barrens of the southern Long Range Mountains, and to the north
end northeast b; & transition towards the poorer forests and barren
lands of the iorthern Peninsula along a line from Bonne Bay to southern
White Bay.

S0il and Climatic Conditions

Palaeozoic sedimentvary rocks underlie most of the region. Voleanic
and plutonic rocks occury smaller areas but very few rocks of this tyve
occur in the parts of the rezion that were sampled. Podzol profiles are
typical in the mixed zlacial drift which covers the bedrock over most of

g hich rs .
the region.

vl

An averagze annu:

recipitation of between 40 and 55 inches has
been reported for th
f

& rezion by Hore (1952)., This totzl includes an
averaze snowfall of 100 o hes. The vezetotive secson (i.e. the
date on which mean air ture rises above 43°F) stoarts between the
10th and 20th of May and continues for aporozimitely 155 duys. Hean air
temperatures in January cnd July averaze 12° and 81°F resssctively, and
the annual averaze of mean daily iemperatures is anoroximately 39°F
Elevation ranzes from evel to more than 2,5
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00 leet, and it is probzble
s are more severe than

those quoted zbove.

The Forests

Balsam fir (Abiss balsamea (L.) Mill.) is the most abundant and
comuercially most important species of the rezion. Its growth is
generclly zood although serious losses in +he lorm of mortality and
decreased growth rates have occurred in recent vears due to attack by
the balsam woolly aphid (Adelzes viceae (Ratz.)) and the hemlock looner
(Lambdina fiscellaria fiscelloia (Guen.)). -

Black spruce (Picea meriana (Mill.) BSP) and white spruce (Picea
glauca (lfoench) Voss) §

1 occur widely throughout the crea but are much
885 abundant than balsam fir,

&nd tamarack (Larix loricina (
within the region but areof no

Eastern white pine (Pinus strobus L.)
Du Roi) K. Koch) are also to be found
commercial significance.

White birch (Betula papyrifers
dremioides M
rich sites,

2 Marsh.) and trembling aspen (Populus
;ChX-) are comuon, especially on some of the more nutrient-
ellow birch (Betula alleshaniensis Britt.) is of more




limited distribution, beinz confined in the western region to &n area
south of Corner Brook., This forest section is 2lso distinzuished from
other parts of Fewfoundland by a relative abundaince of mountzin maple
(Acer spicatum Lam.). Other hardwoods of scattered but widespread
distribution within the region include balsam poplar (Ponulus balsamifera
i ) an? mountain ash (b“”.ﬂz gecora (S:rg.) Schneid., and Sorbus americana
liarsh.).

{ETECDS

Plot Location

Sampling was carried out in the northern and Ccltr :1 parts of the
region. Thtu part of the rezion south of latitude 4 30 I.. was excluded
owinz to the hi:h incidence of balsam woolly aphid attuck in that area.

Stonds which apoecred to be at or apnroaching maturit;
from zeriel photogrsins. Suitesble compass lines ver detc“rlzed t“ aeuaﬂled
examination of the shotczra~hs and subsecuently lucated in the field.

b Y - e o i
Forest type bouncories were napped by wallting the compass linss zad
recording aprropriate positions where changes were ohserved.

Square 1/10 acre ;lots vere laid out at three chain intervels along
those ports of each compass line which passed throuzh suitable stands.
In cases vhere a ﬂrngé“thQ plot center was found to be less than one
chain from & forest type bouadary the plot wes moved one chain zhead or
to rizhi or left

s tiehever position »nlaced i1t furthest Irom the forest
type boundary.

lensurational Technisues

(a) Plot Measurevents

On each plot a complete tally was taken of livinz trees having a
breest heizht dicmeter of more thun 0.5 inches. Data were recorded by
species and one-inch diameter clacses. Standing cdead trees wers tallied
separately.

Total heiiht, exact breast height diameter, and crowa class were
recorded for two crow treecs (more than 3.5 1nchgs breast aeizht dizmeter)
of each of the softwood species that were present on each plot. Increment
borings were taken at breast heizht oa these same trees to permit the
ﬁetermlnatlon of aze ond radizl iacrement during the previous ten rears.
0o intermedizate, suporessed, or obviously deformed trees were included.

(b) Stem Ancl—ses

ried out on ten dominant aand/or co-dominant

ar
& to tie crop average T

Stem analyses vere
35 Tor each of the three major

trees of a (iameter clo



softwood species (balsem fir, black spruce and white spruce). Suiteble
trees were selected on the basis of o maximum of one per plot, cad their
breast heizht dicmevers were marked and measured before felling.

Each selected sien wos cubt at six inches (bove the root collar
and the dista.ce from breast leight to the top of the tree was recorded.
Discs were removed from the stem ot one foot above the root cellar, at
breast height, at 4.5 feet above breast eiznt, and ot four fooct intervals
above this point to the top of the tree.

Averaze diameters inside and outsiae the bar': vere recordsd and
the total nuaber of rianzs counted on each dise. Lvers tenth canusl ring
(counting inwards from the cambium) was marked on a radius cf average
length and the distance from the =ith to each decade mar': determined.

Form class data were collected from aay sultable :rind-throwvn trees
located on or near the sample vlois. Species and total heisght were
recorded, and each tree was izrited at breast heighi znd at half heizht
above breast h,_;ht to permit the diameters (1n31ue and outside the bark
to be measured ot these points.

(¢) Rezeneration

Date on regeneration were obteined from every second »>lot of ezch
forest tyne. On aporopriate plots ¢ series of five contl“uou« milacre
quadrats (6.5 feet square) vas marked out from the plot center in the
direction of the compass line. The tzllest seellln* of each sonecies in
each quadrzt was recorded and classified in the following way:i-

Class Height in ¥Feet
a Less than 0.5
b 0.6 = 1.5
c 146 = 25
d 2.6 - 3.5
€ 3.6 = 4.5
s iore than 4.6 (up to a

maximun P(J) nm;esd,bz“)

A complete count of zll regeiner.tion vas recorded by individual
Species on the [ifth quadr:t. OSeedlinzs of less than two years of age
were excluded. The proportion of the rezeneration originatinz from layers
Or sucker growth was noted.
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THE FOREST TYPES OF WESTERN I'EWFOUNDLAND

Five of the most important and productive forest types in western
Hewfoundland were sampled. The number of plots established in each type
ig listed in Table 1. Plots of the Dryopteris-Rhytidiadelphus-balsam fir
forest type covered a much larger age range than did those of any other
forest type, and they were therefore divided into two zroups (ages 70-85
years, and 86-110 years). These two age grouns have been treated as in-
dependent units as rezards the mensurational data.

A short description (from Damman, 1967) of stand and vegetative
characteristics, related soil conditions, and distribution, is given for
each forest type. Mensurational characiteristics are recorded as follows:-

Height/diameter curves for individual softwood species
Height/age curves for individual softuood species

Local form class merchantable velume tables and stock tables
Stand and basal area tables

Stem analysis diagrams for individual softwood species

Stem analysis data tables

Stand and basal ares diagrans

e
mHO O o P
e S S A S N

\/%he heizht/age curves have been constructed from a combineation of
height/age datz and stem analysic data. Points showm on the curves st
ases below the cuoted lower zze limits for the various forest types are
derived from sten analyses and from heigit/age data for individual trees
whose ages are below the average ages of the plots concerned.

ABL

=

1

H

NUMBER OF SAMPLES FROM IiIDIVIDUAL FOREST TYPES

I ot T o~ :
rorest iyne Range of plot Number of |
average £zes samples
(years)

Dryopteris-Rhytidiadelphus—Balsam

Lous J i

Fir Forest Type 70-85 : 7
|
|

Dryopteris-Rhytidiadelphus-Ealsam

™ = I

Fir Forest Type 86-110 11 !

|

. 1
Dryopteris-Balsam Fir Forest Type 56~T71 14
Hylocomium-Balsem Fir Forest Type | 60-75 L4

DrzopteriS~Hylocomium-3a1sam Fir |

Forest Type 55-67 26

Texus-Balsam Fir Forest Type
(Epigaca Subtype) 93-120 13




Dryopteris-tavtidiadelshus-Balsam Fir Forest Tyve

Descrintion

This forest type is composed predominaatly of balsam fir together
with small amounts of white spruce, blcock spruce, and white birch.

Dryopteris spinulesa var. americana is abuadant but uswaily covers
less than hzlf of the forest floor. Common herbaceous species include
Clintonia borealis, Cornus ceancdensis, Linnaea boreelis, Trientalis
borealis, and iizisnthsmum canadense. The wvell-developed moss layer is
dominated by Lvlocomium umbratum, Bhrtidiadelphus loreus, and Dicranum
majus. JShrubs are rare in mature stands, althougsh Vaccinium ovalifolium
occurs regularly.

This type is widely distributed in areas where an enzlacial till
layer of mixed petrozrephy (usually over two feet in depthj covers limestone
bedroc!z or highly calcoreous basal till. The typical associated soil type
is an orthic podzol or, more rarely, a limestone nodzol or dry limestone
pseudozleysol.

Mensurational Characteristics

Balsam fir end vhite s)ruce rscch an averzaze breast heizht diameter
of 10 inches, at a heizht of 50-64 feet in both aze zroups (»igs. 2, 3, &,
and 9). Heizhi/age curves for white soruce (both age classes) and balsam
fir (86 - 110 age class) are very similar in shape (Figs. 5, 10, and 11),
reaching an average heizht of 32 - 40 feet at 50 years and approximately
60 feet at 100 years. The height/age curve for balsam fir aged 70 - 85
years (Fig. 4) reaches 49 feet at 50 years and 62 feet at 30 years.

Total softwood merclhiantable volume in the 70 - 35 aze class wos
approximately 3,320 cu. ft. per z2cre (Table 2), while in the 36 - 110 age
cl-ss this was raised to ap romimately 4,460 cu. ft. per acre (Table 5).
Totel number of living trees per cere (:11 species) averaged 565 for the
younger age class and 507 for the older aze class (Tables 3 and 6).
Corresponding basal ares figures are 139 :zad 193 so. ft. Jer acre
respectively.

In the older aze class balsam fir constitutes an averaze of 71
of the stands in terms of number of trees per acre and 745 in terms of
basal area per acre. The situztion is reversed in the youager age class
where balsam fir constitutes 83 of the number of stems but only 775 of
the basal area (Fig. 14).

Stem analysis diazrems and tabulated d2ta Tor balsam fir and white
Spruce for each of the two age classes are given in Figs. 6, 7, 12, and
13, and Tables 4 and 7. For each species the tree from the younger age
class has, at all stages durinz its development. shown more rapid volume




.' (24 o 3
w B 2
w
increment than the tree from the older age class, and both balsam fir
trees show a maxdimum rate of volume increment greater than that showm
by white spruce.
Regeneration is zood (Table 28). Ia the 70-25 ace cless 965 of
the guadrats were stocked with balsam fir of lesc than 0.5 feet in
height and the remaining 4. carried mixed balsam fir and white spruce
of 0.6 - 1.5 feet in height. In the 856-110 year :ze class 9045 of the
gucdrats were stocked with bzlsam fir 1.6 - 2.5 fest high and 103 were
unstocked.
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TABLE 2

LOCAL FORM CLASS MERCHAUITABLE VOLUME TABLES AID

STCCK TABLES

DRYOPTERIS-RHYTIDIADFLPHUS-BALSAM FIR FOREST TYPE

Age: 70-85 Years

SPECIES: BALSAIL FIR WHITE SPRUCE
FORM CLAS3S: 67 66
# %*
D.b.h. Heizht  lerch, Vol. lieveh. Vol. Per fAere  Height lierch. Vol. Merch. Vol. Per Acre
Per Tree 1962 Per Tree 1962
(Inches) (Feet) (Cu. I't.) (Cu. Ft.) (Feet) (Cu. Ft.) (Cu. F't.)
4 all 13 5941 36 1.l 6,27
5 38 2.2 125.62 43 2a2 28.33
6 43 3l 169.09 49 F: 21.09
7 FAY 5.8 256.94 53 5.6 56,00
8 53 8.0 376.80 57 78 10.92
9 56 10.6 515.16 59 1044 73.34
10 59 135 39127 61 13.4 76.38
% 61 17.0 340.00 63 16.9 23.66
12 63 20.9 413.00 - - -
13 65 25:2 360,36 65 25.0 72.50
14 66 29.7 169.29 = - -
15 66 34.2 99.18 . - -
16 66 395 55.30 - - -
17 66 £5.2 63.23 - - -
18 66 51,3 71.0 = - -
Totals 3451.52 369.04
#

Stump height one foot: Top divmeter outside bar't three inches
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TABLE 3 b
STAND TABLES AND BASAL AREA TABLES (BY SPECIES)
DRYOPTERIS-RHYTIDIADELPHUS-BALSAM FIR FOREST TYPE
Age: 70-85 Years
Number of Plots: 7
BALSAH FIR WHITE SPRUCE WIIITE BIRCH MOULTALY ASH TOTAL
h, . lJo. of Trees  Basal No. of Trees Basal flo. of Trees Basal lo. of Trees Basal Mo. of Trees Ba-al
sses  Por acre Area per acre brea per acre Lrea per acrsa firea DET acre Ara
Living Dead per.acre Living Dead per acre Livins Dead per acre Living Dead per acre Living Dead per acre
(Sq‘ Ft') (Stl‘ Ft') (Sqo Ft-) (Sq. Fto) (S'J- Ft
L 30.0 15,7 0,15 1.4 1.4 0.01 LRYA 31.4 138.5 .14
2 24.3 271 0.53 24.3  27.1 0.53
3 3?0\) 20-0 1061 lo_/p ../4,'3 0007 219 001!{, 37.2 2-’}03 .L082
8 45.7  20.0 3.98 5.7 5.7 0.50 5.7 0.50 57.1  25.7 4.98
> 57.1  12.9 7.77 12.9 2.9 1.75 1.4 0.19 71.4 15.8 Q.71
> 45.7 2.6 c.96 5.7 1.12 1.4 0,28 1.4 0.28 5462 3.6 10,64
/ Ll 3 11.32 19.0 2.67 1.4 0.38 1.4 55.7 1.4 1..87
3 47,1 16.45 1.4 0,50 2.9 1.00 51.4 17.87
) 42.6 21.47 7.1 3.16 1.4 0.63 1.4 0.63 53.5 25.95
D 27.1 14.79 5.7 1.4 3.11 32.8 1.4 ly.90
X 20.0 13,20 1.4 ARV A b3 2.33 25.7 15.97
2 20,0 15.70 l.4 1.12 21.4 1?.82
3 14.3 13.17 2.9 2.53 17.2 15,30
A 5.7 6.11 5.7 ld4 6.11 11.4 1.4 12,22
5 2.9 1.4 3.51 1.4 1.75 4e3 1k 5426
> 1.4 1.99 4.3 5.98 5.7 7.97
7 104 20?5 104 134 l.[p 2.25 208 2.8 1&050
3 1.4 2.52 1.4 2.52 2.8 5404
PAL: 4£97.9 125.7 145.98 55.6  17.1 1b6.46 37.0 4.2 25.68 2.3 l.4 0.91 565.3 123.4 299
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TABLE 4
STEM AWALYSIS DATA TABLE
DRYOPTERI S—RHYTIDI ADELPHUS-BALSAN FIR FOREST TYPE

Age Class: 70 - 85 Years

BALSAM FIR WHITE SPRUCE
(Fig. 6) (Fig. 7)
Age at breast height (years) 70 71
Diameter breast height (inches) 11.90 &.30
Total height (feet) 69.6 8234
Total volume (cu., ft.) 2.07 10.86
Merchantable volume (cu. ft.) 20.88 10.08
Total volume increment by
decades (cu. ft.):- 1963-1953 Bedl 2.7
1953-1943 5.86 2.60
1945-1933 4,07 2427
1933-1923 3.75 1.46
1923-1913 2.06 1,06
1913-1903 .78 .60
1903-1893 19 15

Merchantable volume
increment (cu. ft.) 1953-1963 4490 2.11
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TABLE 5

LOCAL FORM CLASS MIRCHAI'TABLE VOLUME TABLES AID

STOCK TABLES

DRYOPTERIS-RHYTIDIADELPHUS-BALSAI FIR FOREST TYPE

Age: 86-110 Years

SPZCILS: BAL3AM FIR WHITE SPRUCR

DR _CLASS: 70 68

D.b.h. Lleight lierch. Vol.* Herch. Vol. Per Acre Heizht iierch. Vol,.* tierch. Vol. Per icre

Per Tree 1962 Per Tree 1962

‘Inches) (Feet) (Cu. Ft.) (Cu. i't.) (Feet) (Cu. it.) (Gn, #)
A 32 1.34 26.00 37 1:2 9.84
5 39 2.36 52.32 4, 2.4 32.6/
6 45 3.85 114.00 49 4.0 36.40
7 50 5.80 205.90 53 5.9 21,24
8 55 8.35 267.12 56 8.2 52,48
9 59 1140 393.30 2% 133 62.15
10 62 1474 583.00 62 Yok 12,96
11 66 18.92 326.97 65 18.4 49.63
12 68 23.16 330.48 63 22.9 103.05
13 70 27.90 37944 70 27.7 24.93
14 72 33.23 576.09 73 i 60.30
15 73 38.83 174.60 75 394 35.46
16 A 44y e 2 202.05 - = 5
17 75 51.45 LhH.26 - - -
13 76 53.30 105.12 - - -
19 77 65.77 59.22 - - =
20 73 73.70 66.33 - - -

CTAL: 3963.20 501.13

#H Ciismvy it Anes Panf e Mar d3amatoar mitFaoasda han'-

+hvas TrmAahoae



STAND TABLES AND BASAL AREA TABLES (BY SPECIES)
DRYOPTERIS-RUYTIDI/DELFIUS-BALSAM FIR FORES[ TYPE
Age:

Wamber of Plotse

86-110 Years
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(Fig. 12) (Fig. 13)
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Diameter breast neifht (inches) 11.Lk0 §.80
Totzl height (feet) 58,0 531
Total volume (cu. ft.) 20,09 9,87
Merchantable volume (cu, fi.) 13,93 817

Totzl volume increment by

(W)
-
e
i
]

o Lo
i
ol el e e el ol o

3

CR—] D O = v

(USRS RN SRS TR G R
-
O = B o

0t

decades (cu. ft.):= 16 53 L.LY 1,5k
1953 3 L Ok 2. 05
19043-1933 401 25k
1933-1923 Lially 1.62
1723-19 1,92 L33
1513-19 T a4 +Bls
1903-18
&
1

CO SN N\

5 i '
=18 .03 } 0"
1875-18 - Mok!

Merchantzble volume
increment (cu. ft.): 1953-1963 3.70 1.35
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Description

Incluced in this forest type ere mixed forests of balsam fir,
vhite ctirch, and yellow birch, Yellow birch is, however, zbsent from
this type in creas north of Deer Lzke and at higher elevations. ‘l.avite
snoruce is a freguent but scattered comsonent. The density and composi-
tion of the tree layer is hichly virizble., Undistirbed stands are
usuclly well-stocked and predomlnantly coniferous, but disturbed forests
often contain much birch., Windthrow is common in mature stands,

When »resent the shrub layer consists only of widely scattered
specimens of ..cer spicatum and 3Betula lutez, The most prominent charac-
teristic of these forests is tiie luxuriance and abundance of the two- or
three-foot high fern leyer. This layer consists almost entirely of
Dryogteri“ syirulosc var, americana and comnletely covers the forest
floor, Cornus canQoengls, Cllﬂtpﬂle “orealls, Mcianthesmum canhuenbe,

and prlentglls voreclis are counon, but their abundance is limited by

the 7“011T1u iroith of fern. Of the mosses, Hylocomium umorcatus, Hylocomium

snlendens, Jlﬂ*:nn1 ngjus, and “hyticicdelphus loreus are usually nresent

in smell 01

q, vell-graiueda, notrd

J
Li
"y
el
..J
&
=
£
.
;
9

—,'"E'\':kc' T at L"".r:

his igrest tyhe A i icnt-rich,
orthic podzols on 1obmu, sil _oans, and sometines senc” loams, Slight
cleyine is coamonly -sresent ot a demth of 15 to 2L inches in association
with seepage soove a weakly developed nlaty” fregisan or a fregmented
bﬂﬂroc surface, It is common on .1iddle and lower slores eround Grand
L"1r ithere it i: underiain by slate ond shale. Thco Rubus-balsam fir

t.aicliets usually occcur on wetier narts of the same slopes
' ore

in closb asscciztion with tliis forest type.
Hensurational Charecteristics

Heicht/diameter relati hiss for belsam fir and white spruce are
very siailar up to & height of 50 feet (at an average diamnecer of 6,2
inches) but there is some divergence beyond Lhat vo*ﬂu, belsam fir re
a diameter of 8.0 inches at 60 feet while wiite soruce reacnes the same
diameter at & heicht of 56 feet (Figs. 1o anc 1 licight/age curves
show a similer type of relatiomsihip (Figs. 17 d 18). Both species
reach mfprOXImatLl“ 50-55 feet at :O years, but in older crons the white
spruce height curve flattens more sharply thzn that of balsam fir so

that at 70 years there is some 13 fee: difference between the two curves,.

p,

!n average softwood merchantable volume of 3,3L0 cu. ft. ner acre
has been recorcec (Table 8). The number of living trees Her acre

(all
species) averages 083 and baszl arec ner acre reaches 197 sq. ft. (Table 9).
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! Balsam fir constitutes 70, of the number of stcis per acre but only
‘ 6L of the total basal crea (Fig, 21).

, Sten aralysis diagrams (Firs. 19
% and 20) and tabular dota (Table 1C) show similar increment rates for
: balsan fir and vhite saruce,

Regeneretion is usually poor to adequate on the forest floor but
abundant on rotten logs. 3Dclsan fir seedlings of 0.5 - 1.5 feet in height
were nresent on 97, cf the quadrats, and .iixed oalsam fir, white soruce,
and white birch occunied the remaining 3, (Table 28).
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TA'- BLE 8

LOCLL FORI CL:SS TERCHANTL3LL VOLUIE T..BLES D
STOCK T.BLES

DRYOFTERIS-BLLS.I FIR FOREST TYPE

Lges 56-T1

. B - = s mm—m— = s —— —

SPECILS: BILSAH FIR WHITE SFRUCE
FORIl CL..SS: 69 6?
D.b.h, Heirht Merch, Vol Ti’.'erch Vol fer cre Iieight nczch Vol.n Merch. Vol. Per ..cre
- Fer Trece 1962 Per Tree 1962
(Indm) (Fcet) (Cu. Ft. ) (Cu, I't. ) (Feet) (Cu. Ft.) (Cu. Ft.)
o e i S e e e A S P e SO . Y s ;
L 36 1.L 70.98 36 1.1 3.96 ko
5 L3 245 162.50 12 23 6,67 T
6 50 h.2 90106 L8 3.8 13,68
7 55 6.1 L20.48 :J3 SeT 28,50
9 63 12.1 613, h? 59 10,7 31.03
10 66 15-6 }l '.)o‘-l» 61 13!9 9-?3
11 67 16,2 328,32 62 T3 36.33
12 69 23.5 £9.35 6l 213 =
13 70 27.9 10044 o ?L:-l 17457
1 10 32.h 15436 = - -
15 L ST 5292 - - _

o — o - L e e e ¢ e m— . & = -

TOTAL: 31k8.82 193,07

sraors B S - — e — e . s

s Stump heisht one foot: Top diameter outside bark thiree inches
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TLBLE 9
ST/3D TLBLES [ND DU.S41, JRTi. T..BLES (BY SPECILS)
DRYOPTIRIS-BALLSAM FIR FOREST TYPE
Lge:  56-71 Years

Munber of Flots: 1L

Y — e e i e i ————

BiLSiI1 FIR WHITE SPRUCE UHIITE BIRCH YELLOW BIRCH TOTALL
o Mo, of Trecs Basal No. of Trees Basal Yo, of Trees Basal No. of Trees Basal MNo. of Trees Basal
ss5es per acre area ner acre Lred ner acre Lrea ner acre nrea DEr acre lreca
per ac. per ac, per ac, per ac, per ac,

L
v U

Living Dead §q, Ft, Living Dead gq, rt, Idving Dcad §q. Ft. Living Dead 3q, rt, Living Dead gq

- e i . —— e e m & R A e 8 e

1 142 27.9 0.0k - - - - - - - - - T8 .9 0.0L
2 19.3 59.3  0.L2 - - - | 2.9 0.05 - = ~ 1., 62,2 0.47
3 3711 571 1.82 2.9 - ! 0.1L o | 1.k 0.35 0.7 = 0.0L L7.8  60.6 2.35
L 50.7 31.9 L.hl 3.6 1.h 0.31 20.7 Lk 1.80 1.k - 0.1z 76.L Lo.7 5.64
5 5.0 10.7 8.8L 2.9 2.1 0.39 20.0 BT 2sTE Lok - .19 89.3 13.5 12,1k
6 69.3 2.1 13.5 3.6 1.k 0.70 2057 0.7 .06 6.l - 1.26  100,0 Iy, 2 19,70
7 65,7 2.7  17.55 5.0 0.7 1.3L 17.1 = h.58 3.6 - 0.95 91.4 6.0 2L 12
8 b3 1.L 0 22.LlL 547 - 1.9 148 0.7 Bl 2.9 = 1.00 89.3 2.1 31.16
9 80,7 1. 22,h2 2.9 - 1.26 10.7 - L.7h 1.k - 0.63 65.7 1.k 29,05
0 279 - 15.18 0.7 0.7 0.39 Tl - 3.69 - - - 35,7 047 19.46
1 17,0, . 11.31 2l - 101 7.9 % 5.19 1. - 0.9 28,5 = 18.85
2 2.1 = 1.68 - Qalf B ki - 3436 Toly - 1.12 7.8 0.7 6.16
3 3.6 - 3.29 0.7 - 0.66 5.0 - L.O1 - - - 93 - 8.56
I 1. _ 1.53 - - P . 2.29 1.hL - 1:53 h.9 - 5:35
5 L - 1 % - - - - - - - - - 1L - 1.75
6 - 2 - = - - i 0% - 1.00 - - - 0,7 - 1,00
7 - - - " % = 1.4 = 2.25 1.L - 2.25 2.0 - L.50
8 - - - - - . 1.h - 2,52 = = = I - 2.52
9 " " - - - ” O - 1.41 " - " 0.7 " IR o
0 - - - - = = 0.7 - 1.56 - - - 0.7 - 1.56
Ls LB3.5 203,5 126,26 30,1 2.1 8,59 1h6,1 7.8 52,11 23,1 s 10,03 £83.,1 2204 196,79
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THABLE 10
STEM /iN.LYSIS D.T.. T..BLE
DRYOPTERIS~-3ALS4li FIR FOREST TYPE

ige Class: 56 - 71 Years

- - ————— - —— & & > s B e i - - . . et BT b —cae———

B/LSAM FIR WHITE SPRUCE
(Fig. 19) (Fig. 20)
Lge at breast heirht (years) 57 65
Diameter breast height (inches) 7.95 B.77
Total heicrht (feet) 58,9 53,6
Total volume (cu. ft.) _ 9.80 10.93
Merchantable volume (cu. ft.) C.17 9.76
Total volume increment by
decades (cu. ft.) 1963-1953 2.79 2.85
1953-1943 1,98 2,3L
1933-1923 1.30 2,15
1913190 0.12 0.81
1903-1893 - 0.18
Merchantable volume
increment (cu, ft.):- 1953-1963 2,34 2.34
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Fig. 21. STAND TABLE DIAGRAM: DRYOPTERIS-BALSAM FIR FOREST TYPE
(AGE 56 - 71)
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Hylocomium-Balsam Fir Forest Type

Description

This tyne consists of well-stocked balsam fir forests with white
birch as a constant commonent. Vhitc spruce and black soruce occur
frequently and larch occasitnally. In western Newfoundland white vine
is most common in this type, cspecialily in the more inaccessible parts
where logging has not beea severe in cthe nast, Transitions to the
Pleurozium~balsam fir typc are common.

A carpet of mosscs covers the forest floor and, except for the
gbsence o6r rare occurrence c¢f Bhytidiadelphus loreus end Hylocomium
umbratum, this greatiy resembles vao moss cmroet of the Drvopterise—

h Tocomium-balsem fir forest type. The herb layer, consisting mainiy

of Cornus canadensis, Maienthemum canadense, Linnaca borealis, Clintonia
borewlls, and Trientalis borecalis, is poorly cevcloped and usually covers
Iess than 10% of the forest flcor. Listecra cordate, Gocdyera repens, and
¥oneses uniflora are cften nreseat and separaie this typse Irom the
Pleurozium-~balsam fir {y»e.

tipist to well-drained sites on rocky or nutrient-poor till soils
such as thosc overlying sandstone or grenite are the usuzl areacs occupied
by this forest type, dissocicied soils are usually seepage nseudogley
podzols and light loamy orthic opodzols, although mor lithosols and
lltno—regosol° with seepnape can glsco carry this tyne of forest. The

Hyloccomium-balsam fir typc is the ~redominant forest type in other parts

of Newfoundland, but on the relatively nutrient r*ch soils in usstern
Newfoundland it is fairly rare, veing replaced by the more demanding
forest types (particularly the Drvonuerlw-H"locomlum—balsan fir type).

Yensurational Characteristics

The data on which these results arc based is somevhat cormlex,
Certain of the plots arc from the true Hylocomium-balsam fir Uype as
2lready described. ther data cre lrom nlots with no Dryenteris present
but nevertheless occurring on similar soil and tonog“ﬂwhwc conditions to
the Dryonteris-Hylocomium-balsanm fir ’Jpc ‘hile some loss of accuracy
may have resulted from the combinction of thesc tiro tymes, it vas
considercd the only »nractical apnroach to adont since the occurrence of
transitions between the tuo tynes nakes their scparation extremely
difficult,

Balsam fir and whitc spruce hecight/diameter curves are very siuiler,,
reaching a breast height diameter of 10 inches at SL-5% years (Figs. 22
and 2L). The curve for black snruce is of a basically similar shane but
somevhat morc flattened, recaching 10 inches diamcter at 50 years (Fip. 23).
Black snruce and white spruce height/age curves are almost exactly the
same., Heights of 39 fect at 50 years and L6-L8 feet at 80 years are



achieved (Figs., 26 and 27). Balsan fir

crops average & slightly greater
height at 50 years (L2 feet) and reach 53 feet at 90 years (Fig.

25)

n

This forest tynme has an average merchantable velume of 3,310 cu., Tt,
per acrc (Table 11), The number of living trees »ecr acrc (all snccies)

averares 1,368 and basal area per acre EVch”QJ 204 sa. ft. (Table 12),

Balscm fir constitutes 88 of the stand in ferms of number of ireces
per acre but eonly 77% in terms of basal area (Fig. 31). Corrcshonding
values for white snruce are 1,5% &and 3 and for black spruce 63 and 9%
respectively, The maximum volume increment of bzlsam f{ir is greater
than that of white s»ruce which is in turn greetcr than thot for black

nruce (Figs. 28, 29, and 30, and Table 13)

Regencration is good, 3Salsam fir of
occunied 85j of the quadrats, and balsam fi

ss h an 0.5 feet in height
i e
height were nresent on the remaining 155 (T

white spruce of the same

le
r
2b 29).
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TiBLE 11
LOC.I FORIl CL..SS IHtCIUNT.BLE VOLUME T..BLES .ND
STOCK TABLES
HYLOCOMIUM-B/LS:M FIR FOREST TYPE
Lge: 6C-75 Years
.CIES: BiLSALM FIR BL/.CK SPRUCE WHITE SrRUCE
M CL..3Ss 71 60 59
d.he Heirht ilerch.Vol.# Merch,Vol, Fer ..cre lleicht lerch,Vol.: Merch,Vol. T'er fcre Heigcht Merch,Vol,:# liexrch.Vol., Per ..crc
ner trée 1962° ner tree 1962 ner bree 1952

iches) (Fect) (cu, ft,) (cu, ft.) (Peet)  (cu. 1't.) (cu. ft.) (Feet) (cu. ft.) (cu, ft.)

L 37 1.4 306,96 35 1.0 12.10 3L 0.7 0,98

5 L2 2.5 551.75 Lo 2.0 2,20 39 1.7 6,12

6 116 3-9 55?031 }—il! 3-5 5)-'095 )Jh 300 h.20

7 19 5.7 520.93 L7 5.3 56471 L7 L6 6.L4

8 51 7.8 312,00 L8 7.2 51.12 50 6.7 9.38

9 53 10.3 213,21 L9 945 3L.20 52 8.8 12,32

10 55 13.h 113,38 5 12.1 25.41 sh 11.h 7.98

ll 57 l;-S 117 015 - - - 55 1}4 -C 29 .110
12 53 19.9 L1,79 s 17.5 12,29 56 17.1 23.9u4
13 59 23,8 - - - - 57 20,5 14,35

1}-‘ 60 ?801 39.3}J - - - 57 2’4.0 -

15 - - - 52 2843 19.81 58 28.0 -

16 - - - - - - S8 32.0 22,10
AL 2883.687 290,75 137.51

G m et h e es m e m e———— e - 4 e 8 B " s s s s e e m e e e e i e s e A w4 — - e ——————re =t 52 8

¥ Stumn height one foot: Top diameter outside bark three inches
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T..BLL 12

Lge:  60-75 Yeurs

Mumber of Flots: 1L
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WIITE SrRUCE

- f s st s e mm e A ® . e . e e ¢

ilo, of freca Paudl Io. of Trec Bos No. of Trccs
D_E:_I‘ dCl“_e_._ lrca ner acr_e_“ Areco DGI‘ a9_1 e____
Iivire Dead ?g;.hﬁif) Tiving Dead %g;.dﬁif) Living Dezd
ho.0 14hL.3 0,20 - - - 6l; 3.6
117.9 303.0 2,59 3.6 - 0.08 5.0 b3
225.7 181.L 11,06 1L 1.l 0.07 14,3 0.7
276.h  ©1.hL 2L, 05 1.0 0.7 0.12 12,1 0.7
220.7 9.3 30,02 3.6 - 0.L9 12.1 -
1h2.5 2.9 23,00 1.h - 0.28 15,7 -
91.h 0.7 2l il 1.k - 0.30 10.7 -
10.0 1.h 13,95 1.k - 0.50 Tel -
20.7 0.7 9.15 1.h 2.9 0.63 3.5 -
1(\'7 - ) C] Oc? - ODJ)9 2.1 -
7.1 - b 2.1 - 1.b1 - -
2.1 - 1. 1. - 1,12 0.7 -
- - - 0.7 - 0.66 - -
1.} - 1.23 - - - - -
- - - - - - 007 -
- - - 0.7 - 1.00 - -
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ner acre
(Sa. Ft.)
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TLBLE 12 (Cont'd)

- P ) - —~— e m—

) WHITB PINE . WHITE BIRCH . YELIOW BIRCH TOTAL
D.b.h, Ho.ﬁbf Lréé;mu*%asal —ﬁ;: of Trces ~DBasal No., of Trees Basal No. of Treés Basal
Classes ..Der acre  hrea *  per acre = Area  per acre = Area = per acre = frea

asse per ac, ner ac. ner ac, -

Living Dead Sa. Ft. Living Dead Sa. Tt. L1v1ng Dead Sq. Ft. Living Dead Sc. Fb.

—— - .- e s - P . lis

1 - - - - - - - - - L6,L 157.9  0.23
2 - - 5.7 0.7 0.13 - - - 132.2 310.0 2,91
3 - - - 7.1 - 0.35 - - - 248.5 163.,5 12.81
L 0.7 - 0.1L 7.1 - 0.62 - - - 297.7 52,8 25,99
5 - - - 2,1 - 0.29 - - - 238.5 9.3 32.45
6 - - - 7.1 - 1.ko 1.4 - 0.28 168,5 2.9 33.04
7 - - - 1.k - 0.38 - - - 104.9 0.7 28,03
8 - - - 3.6 - 1.25 - - - 52,1 1.4 18,20
9 - - - 306 - 1.58 0-7 - 0;32 3000 3.6 13.27
lO - - - 7.1 - 3.89 007 - O¢39 21.3 - 11.68
11 - - - 0.7 - 0.Lh7 - - - 9.9 - 6459
12 - - - 1.k - 1.12 - - - 5.6 - L.u8
13 - - - 0.7 - 0-66 - - - 10)4 - 1032
1h - - - 10,4 - 1053 007 - O 76 305 - 3.82
15 0.7 - 0.88 1.k 0.7 1.75 - - - 2.8 0.7 3.51
16 - - - 1.k - 1.99 0.7 - 1.00 2.8 - 3,99
1? - - - 007 0.7 1013 - - - 007 0.7 1.13
18 - - - - - - - - - - - -
19 - - - - - - 0.7 - 1.h1 0.7 - 1.1
20 - - - - - - - - - - -

TOTAL: 1.k - 1,02 52.5 2.1 18.5L L.9 - L.16  1367.5 713.5 20L4.86

—— A - - - o .aan.




HEIGHT (IN FEET)

Ny
SN
N\

507

L0

20 -

10 T

Fig.
STEM ANALYSIS DIAGRAM

28.

BALSAM FIR
AGE 60-75

HYLOCOMIUM-BALSAM FIR FOREST TYPE

- 16

- 20

- 28
- 32
- 37
- L3

- L7

- Sk

- 71

RADIUS (IN INCHES)

L 25 |

NIIMRFR OF RTNCS



50

HEIGHT (IN FEET)
w &=
o o

n
(o]

10

STEM ANAL%SIS DIAGRAM
HYLOCOMIUM-BALSAM FIR FOREST TYPE
BLACK SPRUCE
AGE 60-75

\
AR

NN N

SN

ISR

NNV VT
NN L
NV AN
0 NN\
NN R R

\ ANENRNNNN

MY \\\\\

I N \ NN \ ~
1 2 3 h

RADIUS (IN INCHES)

- 15
| 27
- 3L
- Lo
L 16
- 52
L o
~- 60
» 67

- 72

- 90

_r s be M

NUMBER OF RINGS



HEIGHT (IN FEET)

ol NN

20 - \
0] \

Fig. 30.
STEM ANALYSIS DIAGRAM

HYLOCOMIUM-BALSAM FIR FOREST TYPE

WHITE SPRUCE
AGE 60-75

RADIUS (IN INCHES)

- 10
- 17
| 21
- 29
- 3k
- 38
- L7
- 51
- 57
- 61
- 68
- 71

- 88

NUMBER OF RINGS



-5 -

TLBLE 13
STEH /N/LYSIS DATL TadLE
HYLOCOMIUM~-BALSAM FIR FOREST TYPE

Lge Class: 60 - 75 Years

‘BKLSAM FIR | BLACK SPRUCE | WHITE SPRUCE

; (Fig. 28) ’ (Fir, 29) (Fig. 30)
_— SRS P P
Lire at breast height (years) Y Sb_ i 80- (£

i
Diameter breast height (in.) | 7450 7.10 6460
Total heicht (Feet) i h2.s ; 8.2 50,L
Total volume (cu. ft.) i 6,87 6.51 6.0k
Merchantable volume (cu. ft,.) 6418 5.80 5.31

!

Total volume increxent by

decades (cu. ft.) 1963-1953! 2,28 | 1.28 1.hb
1953-1943' 2,08 1.17 1.05
1943-1933 1.56 1,06 0.91
1933-1923 0.67 ! 1,05 0.76
1923-1913 0.28 | 0.92 0.96
1913-~1903 0.05 0.07 0.73
1903-1893 - 0.60 0.16
1893-1883, - 0,29 0.02
1883-1873 - 0,06 -

Merchantable volume : ;

increment (cu. ft.): 1953-1963; 1.89 | 1.03 1.2k
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Fig. 31. STAND TABLE DIAGRAM: HYLOCOMIUM-BALSAM FIR FOREST TYPE

(AGE 60-75)
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Dryopteris-Hylocomium-Balsam Fir Forest Type

Descrintion
ol & o - -
These forests are usually well-stocked and consist mainly of balsam
fir, with white birch, ycllow birch, and white s-ruce as recular comionents,

..cer snicatum and Sorbus aiericanz ere the most comion shrubs,
Dr;-opteris spinulosa var, ancrlcana is zlva ays »resent but usuclly covers
Tess than 2§%'of the ground. The woss layer, dominated by Hylocomium
splendens, forms a continucus carmet in all excent young stands or
stands vith much birch in the tree layer, Smell clumps of Svharnum
canlllaceum, tha{num oulnquefgrlum, and Bazzgnla trllobgta are usually

———— - ot e ot

T.rlﬁ.n.ta.h.S.o

This is the most common forest tyvwe in western Wewfoundland. It
is found on orthic sodzols formed on sandy loams and loamy sands, on
shallow soils on loams, on till soils with a platy fragipan, and occasionally
on moist gley nodzols with seepage pseudogleying. This forest tyme is
especially abundant on deep sandy loams of the Grand Lake .irea and on
sandy loams and loamy sands near Trout Brook, but it also occurs on
terrace slopes in the glaciofluvial deposits along Harry's River.

Mensurational Characteristics

Heirht/diameter curves for balsam Ifir and white spruce (Fics. 32 and
33) both show 2 total height of 56-59 feet corresnonding tc a breast height
diameter of 10 inches. There are considerable cifferences between the two
snecies at other —oints on the curve, houever. For instance, an average
diameter of L inches ccrresoyonds to an avercre heirit of LO feet for balsam
fir but only 27 feet for vhite ssruce, Heirht/ace curves (Figzs. 3L and 35)
are similar in shane although the wiite snruce apnears slower growing,
reaching heirhts of 43 feet at 50 vecrs and 52 feet at 80 years, as comared
to the balsam fir which reaches 50 fecet ab 50 yeors and 6L feet at 80 years,

Total softwooc mcrchantable volume for this forest ty-e averages 3,030
cu. ft, ner acre (Table 1i). The number of living stems per acre (all
species) cverages 037 vhile basal arca recches 191 sq. ft. »er acre (Table 15)

Balsam fir occupies 875 of the stands in terms of number of trees
but only 715 in terms of basal area (Fig. 38)., The balsam fir ste.: analysis
tree shows greater volume increment than the white shruce trec, although
heirht rrowth is very similar (Figs. 36 and 37, Table 16).

Regeneration is pood, 885 of the total bein; balsam fir of less
than 0.5 feet in height. Balsam fir and white spruce between 0.0 and 1.5
feet high occupy 11% of the quadrats, while balsam fir and wiite birch
occur on 1% of the total (Table 28),
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SPECIES:
FORM CLASS:

P

D.b.h, Heicht
(Inches) (Feet)
L Lo
5 L5
6 L9
7 52
8 5h
9 56
10 58
11 60
12 61
13 62
1k 63
15 63
16 6l
17 an
TOTL:

P R

TADLE 1

LOCLL, FORI! CLASS MERCHAITABLE VOLUIE TA3LES AID
STOCK TABLES

DRYOPT ERIS-IYLOCO: IUM~BALS/H FIR FOREST TYPE

Lpge:s 55 - 67 yeers

BALSAM FIR

— . —— b o o i ™ <

PR S O

WHITE SFRUCE

67 68
jltrch, Vol.# Merch. Vol. Fer iicre Height Herch, Vol.d Herch, Vol., Per Jcre
Per Trece 1962 Fer Tree 1962
(Cu., Ft.) (Cus Ft.) (Feet) (Cu, Ft.) (Cu, Ft.)
1.5 15h,05 ; 0.9 3.15
2.6 287,04 33 1.8 -
Ll 110.00 39 3.2 2,56
5.9 528,0h L5 S.1 7.65
8.1 108,15 50 7.k 8.88
10.6 326.48 55 10.3 12.36
13.h 221,10 59 13,7 5.40
16.0 126,08 63 17.8 7.12
20,2 171,70 66 2243 33.h5
2.1 8L .35 67 26.6 10.6L
23.5 11,10 68 31.h 25,12
32,7 39.2h - - -
37.6 15.12 - - -
42,7 3L.16 - - -
2918,11 11641

@ - ——— o - ——

-— b tv e i mmm——mem A 68 M & S 4 & e e

P e Y s

. - e et 1 @ SR w—e e

Stump height one foot: Top diam:ter outside bark three inches.
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TABLE 15
STAND TABLES AlID BASAL AREA TABLES (BY SPECIES)
DRYOPTERIS-IYLOCOMIUM~BALSAM FIR FPOREST TYPE
hge: 55 - 67 Years

lumber of Plots: 26

BALSAIT FIR VIITE SPRUCE WIITE DBIcCH

lo. of Trees Basal llo. of Trees Basal Mo. of Trecs Basal
per acre hrea ner acre Lrca per zcre irea
Iiving Dead per.acre Living Dead per acrec Iiving Dead per acre
(Sq. Ft.) (3q0. Ft.) (Sq. Ft.)
26,5  50.L .13 - - - z 0.L >
h.6  76.9 1.64 1.2 0.l 0.03 1.2 1.9 .03
S)Ooll hl.z ho)-l_} = 008 - 609 207 C-B)—l
163.1 21,2 8.97 3.5 - 0.30 8.8 - 077
110.4 642 15.01 - - - Tel - 1.05
100.0 0.0 19.60 0.0 - 0.15 8.1 l 1,58
89.6 0.8 23.93 1.5 - 0.41 6,2 0.4 1.64
8l:5 0.l 21,48 142 - 0.L0 2.3 - 0.81
30.8 " 13.60 1.2 - 0.51 2.3 - 1.02
16.5 - 9.01 0.4 - 0.21 .2 - 2.31
8.1 0.8 5.33 0.l - 0.25 6.2 - L.06
8.5 - 6.64 1.5 - 121 ¥l = 2.2
3.5 0.4 3,19 0.l - 0,35 23 - 213
0.4 0.4 0.1 0.8 - 0.02 5.0 0.4 Sa34
122 - 112 - = - 13 ” 3.78
0.h - 0.52 - % - 0.k - 0.5k
008 - ] 021 Lad - - Ooh - 0061
- - - - - - 0.0 0.l 1,36
- - - - - - 0.4 - 0.76
- - - - - - 0.8 - 1,68
- - - - - - 0.l = 1.21
_ _ _ 5 = = O.l - 1.89

"oy P
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T/BLE 15 (Cont'd)

iTo. of LICCS
ner acre

Living Dead

]{UUJI‘ IT] u.}][ T 0T L

Dasal I-‘.io. of Tn,c.: Bz:sa‘l llo. oi‘ Trem, ,,;asal
..rea r_rp_c_r__g.crc LTea __per acre Jred .
:j ;i Living Dead ?;ir ;2' 1ivin~ Dead 5? :‘;:
_ - - = 26,5 50.8 e L3

- - - - 78.2 7942 1.73
— 0.8 — OIO‘!'O 99-3 hho? ]J.B?
- i - 0.10 118.1 21,2 10.27
0.10 0.h - 0.05 121.6 6.2 15,52
0,08 0.4 - 0.08 i o O 0.0 21.95
0.21 0.1 - 0.10 100,0 1.5 26,70
- 5 - = 66,2 0. 23,09

- - s - 3’40? = lJ.J
- - - i 29,0 - 12.58
- = - - 17.0 0.0 11,16
= o - - 1h.6 - 11.48
- - - - 6,6 Ol 6,02

- - = ” 6.2 0.8 6457

- = - - Sel - 6.1h4
- - - - 23 - 323
= - = - 1.6 - 2.3

- - - - i 0.l 2.0l
= & - - 0.0 - 1452
. = - = ]2 - 252

_ - = - 0.h - 0.92

i - - - 0.8 - 2.U
- - - - O-’.I - 1-U} .
0J9 302 S 0-37 83?-!4 207-3 191-';8

_.go_.
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Fig. 36.
STEM ANALYSIS DIAGRAM
RYOPTERIS-HYLOCOMIUM-BALSAM FIR
BALSAM FIR
AGE 55-67
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Fig. 37.
STEM ANALYSIS DIAGRAM

DRYOPTERIS~-HYLOCOMIUM-BALSAM FIR FOREST TYPE
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T..BLE 16
STEM LE.LYSIS D..T.. T.3LE
DRRYCPTERIS-HYLOCOIMIW::~-B.13.i1 IR FCREST TIPE

ige Class: 55-67 Years

c e . — e -~ -

i
'\ L.38.2 TIR ' EITE SERUCE
- (Fig. 3¢) {Fipg. 37)

e et s e et e e A e - e e

.ge ab breast heicht (;rears) 64 ! 68

Diametcr breast heizht  (inches) 9.835 9.05
| Total heichit (feet) S5.1 5L.9

Total volume (ou. ft.) ‘ 14,33 12.6

lerchcateble volune (cu. fi.) 12.13 11.76
' Tctal volure

c'f
o
l(:

Cecades (VJ. f ) 1943-1523

23 2,69
1953-19i:3 1S 2.3k
191,3-1933 2,20 z.27

1923-1923 2.253 2,15
1923-1/1, 1.37 1.89
1913-1903 i 043 0.87
1903-1993 ' - 0.18

Merchantable volume }
increment (cu., ft.):- 1953-1963 i L.0% E

~ —_—

»
[
w




NUMBER OF TREES PER ACRE

Fig.

A

W. Spruce 29

Balsam Fir
87 %

Y.Birch 3%.

<

w

Bolsam Fir
71 %.

hite Spruce 3%.

BASAL AREA PER ACRE

(AGE 55-67)

38. STAND TABLE DIAGRAM: DRYOPTERIS-HYLOCOMIUM-BALSAM
FIR FOREST TYPE



Taxus-3zlsam Fir Foresi Type (Epigaez Subtyne)

Descrirtion
e ——— i e .
m

ncarly pure balsam fir with some black

This feorest tyne con of
scattered wiile ¢:ruce and whitc wirceh,

soruce, and

Patches cf Taxus canadensis occ v” irregulariy througchecut this tyme,

Scattercd 3€Clanu o ;cer 3lcauun cronus =*clon1¢cr znd { ﬂeTanCWLer

e —‘- - .

Sp. are also to be iound. I*lqual_u, Lwnlaeu, Cllﬂtunla, Cor nus, and

Dryenteris are commen cether vith Enigaea repens, G g ther isnicula
Drycpteris are n, torether vith E _;9 pens, Caultheria hi la,
opvis groenlandi nd .ralia nu a* aul is, he continuous moss carpet i
C roenlandica, and .rali canl The tim car, s

dominated oy }/Locomlum sole“cene ud Sunasnum carillaceur, 3Snhagnum

ovlnoucfarluu, and bazzania trzlpuaba arc alsc commen,

s - @ -

The Epigaea subtype often occurs in close association witin the tyre,
but ctaads cf the subtyne are generelly nore cpen and less procuctive,
They eccur on shallow and strongly-mottled limestone nscudogleyscls 1'n
limestone arecs with shzllow englecial till layers., 4. raw humus l&gye
ef 5-12 inches in depth is usuclly present,

Balsan fir
shins (Figs. 39 =

RN A

cs fect cnd 1T in “%

30 feel a2t ©oinch B3 iz .

heipni/epe curves LeoTaruc e Zlor

shape reaching 13 and 21 feol at SO yoors and 2o ang SC ot 100

vears resncctively (Figs. L2 end b, The belsan iy curve Zo coecsnilolly
similar in shcpe but somevhai ctoercl, rofcilng 22 focu 20 scers and

L3 feet at 100 yeers (Fie, nij.

Totzl sclftwood mrrch“n;;)lf volune ool
(Table 17). Totel numoer or Liviaug lreces

pe

1,137, and bascl erce cverases 1id e, fi. per acre (

In terms of number of stems ner acre
this forest tjpe end black spruce 12, whil
acre the figures arc 7$, and 12 resmeciively
stem analysis shows mere ropid grouil. in :»5
for black spruce (Figs. LY and b€, wnd T

irocf 0.0 = 1.5

Wn Leight occunied LOS ¢f the sample cuadravs, wleack sprucce 1.0 -

Regeneration is usuzll;s poor te adeguate. Balsan
fee
2. ¢t high occupied L5, @nd mixed balsan fir end blacir spruce (Z.6 -
3. et pipgh) was =resent on a farther Li (Table 28). 525 cf the
drats uere unstocked.

<
be}
a
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TOTAL HEIGHT (IN FEET)
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Fig. 39.
HEIGHT/DIAMETER CURVE
TAXUS-BALSAM FIR FOREST TYPE

BALSAM FIR
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TOTAL HEIGHT (IN FEET)

Fig. 40.

BREAST HEIGHT DIAMETER (IN INCHES)

80+ HEIGHT/DIAMETER CURVE
] TAXUS-BALSAM FIR FOREST TYPE
BLACK SPRUCE
AGE 93-120
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TOTAL HEIGHT (IN FEET)
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Lo

2007

Fig. 41.
HEIGHT/DIAMETER CURVE
TAXUS-BALSAM FIR FOREST TYPE
WHITE SPRUCE
AGE 93-120
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Fig. 42.
HEIGHT/AGE CURVE
TAXUS-BALSAM FIR FOREST TYPE

BALSAM FIR
AGE 93-120
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TOTAL HEIGHT (IN FEET)

801

60

Fig. 43.
HEIGHT/AGE CURVE
TAXUS-BALSAM FIR FOREST TYPE

BLACK SPRUCE
AGE 93-120
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60 80 100 120

AGE AT BREAST HEIGHT (IN YEARS)

140

160

180



TOTAL HEIGHT (IN FEET)
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Fig. 44.
HEIGHT/AGE CURVE
TAXUS-BALSAM FIR FOREST TYPE
WHITE SPRUCE
AGE 93-120
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TiBLE 17
LCC.L FCRH CL..S3 .E:CILJID. .BLE VOLULD T..BL .3 .ilD
STOCK T.3LES
T/XUS-B.15.11 FTIQ FOR-GT TYPE
Lpe: 93-120 Years
PECIZS: B/LS.I FIR 7 UBL.ck sprucz T T T VITTE SPRUCE
RM CL..SS: 65 . 71 _ 60
b,h., Heisht ikerch,Voles Herch,Vol, Per ..c, Height ilerch, Vol,: Ferch,Vol. Fer ..c, Hei ht Néréh.Voi;* Merch.Vol, Per-hc.
Per Tree 1962 Per Tree 1962 Per Tree 1962 -
nches) {Fect) (Cu. Fu.) (Cu. Ft.) (Feet) (Cu. Tt,) (Cu, Ft.) (Feet) (Cu. Ft.) (Cu. Ft,)
L 23 1.1 115,94 23 c.8 3.0L 29 0.6 0.L8
S 28 1.9 166,63 20 1.5 5.70 35 1.6 1.28
6 3k 3.1 209.087 33 2.6 22,10 Lo 2.8 -
7 39 L6 236,90 37 h.2 32.3L LS 4.5 10.35
8 L3 6.5 165,10 L2 6.3 34,02 48 6.4 14,72
9 )47 809 178.;80 )16 8.:9 27-59 Sl 896 -
10 50 11,5 115.00 50 12.1 L5.96 53 11.2 8.96
11 52 1L 33.12 53 15.5 35.65 55 1.0 21.00
12 sk 17.7 67,26 57 19.7 15.76 57 17.4 -
13 55 21.1 31,65 60 2.3 19.kY 60 21.7 17.36
1k g6 24,5 19.92 - - - - - -
OTi.Ls 13L0,19 241,62 7hs15

U .- A ——— ¢ A —r——— 0t Vot A st e o e e L

Stum height one foot: Ton disseter outside berk three inches



T/BLE 18
ST/ND TLBLES LND B:S:/L .RE. T.BLES (BY SPECILS)
TLXUS-B/LSAll FIR FOREST TYPE
lge:  93-120 yeors

Number of Plots: 13

BAiLS.H FIR ~ MLITE OPRUCE . _ BLiCK SPRUCE i
b.h, No. of Trcces Basal o. of Trces nesal Ho. of Trees 3asza e
o5ses nCr oere ..rca aCr acre Lred ner aere ..rea QJ
L. q per acre Livi ead MCr SCre ... \ ner acre Fﬁ

7 ¥a! ’ avins Yl ’ inge Fal y . Rt
Living Deo (5q. Tt.) dvins Do (Sc. Ft.) Living Dcaa (Sa. Ft.) ;J
e e e e e e e e i e e e e em e e e e e e e e e et e e e e e e e e ———— - ———. e e e e e - §;ffi

.0
.0

2hs. 23,1 1.23 3

193,86 13.8 L.26 3

126.9 6.9 6,22 0. .0

105.4 3.1 9.17 0 .0

:Llo93 ’ - - -

6747 - 13.27 2.3

51.5 0.8 13.76 2.3

25.Lh - 8,86 - -

2.3 8,84 0.8 - 0.3L

2.3 5.5 1.5 - 0.8L
8

n
N ON
[@ RN

.

> o oo
]
cooco
~N o

e e o « e
L

!
C o

b
6

[ACR V2T

O o= O\\NLETW N
(o)
=3
L ]
\‘l
o
L]
@)

1,52
3.02 008 - 0.60

ONO CRANR WL O

a
oW oOoOHE-JUWO OO\~
]
OOFMNMHFMNMHOOOOO
aﬁmemommumru

OO MPMWWUII DWW &
*

| S . e e o

o 142

13 ° - - - °
lh L) - 0 . 82 - - - -_— -
15 . - - - - - - - -

e s —— s mim e m e 4 e aea -

TiL: 9h2.2 53,9 89.77 15,2 - 3.06 133.1 13,76
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E5v o

e

Bo. cf Tirees

ner acere

er o,
Diving Dead a4 vy,
0.6 - -
n.3 - 0.0
2,2 - 0.1
5.b - o7
3.0 - 0,52
L6 - 0.%0
5ol - 1.0h
3.1 - 1.07
1.5 - 0.G3
2.3 - 1,25
2.3 - 1.52
3.1 0.0 2.2
0.8 - 0,11
36.2 0.8 11.12

Mo, of Trces
ner acre

Living Dead

4 v e emem - = s . e A=

Vo, of Treos AL i, of Trecs EFasal
T AT Pikests nes 2CTe irca i

fimag Dead &gy,

1
1
By

per ac, -

0.0 h.6 06b 0.0> Le2.00 0 23.9 1.6
- - - 0.8 0.3 n.0” 220 1.6 hooh P
- 0.8 - 0.0, 350 6.9 Soolt i
- - - iy - 0.13 1150 L 10,17
- - .8 - 0,10 95 .0, U.9 i3.67
- - - - 631 - 16,20
- - - - - 559 c.8 17.07
- - - - 33.9 - 11.61
- - - - - - 25 h 2.3 11, 2
- - - - - - 17.0 2.2 9.65
- - . - - - 6.9 - L.56
- - - - - - 5.5 1.5 5.0L
- - - - - - 3,1 - 2. 8l
- - - - - - 0.8 - 0.62
0.0 - - 8.t 1.5 0.31 1137.0 56,3 118,02

- L4 -
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Fig. 45.

STEM ANALYSIS DIAGRAM
TAXUS-BALSAM FIR FOREST TYPE
BALSAM FIR
AGE 93-120
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BLACK SPRUCE
AGE 93-120
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STEM ANALYSIS DIAGRAM
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T4BLE 19

STEM JNiLYSIS b.i.. T.3LE

e e e e e .
I .
tBMISN IR ; 3L.Cix SFUCE
b (mac, L5) (Fig, LS)
! |
Tl Tt —
.
]
i

_CDB-;9L,
19&5—1933
935-1923
923-1913
1%312-19G3
19C5-1093
1593-1C33
16683-1973
1573-1063
1863-1.853

Lge at brsast height (cars) 95 , 132
]
Diameter ctreast height  {inches) ; 8,50 ; 2.20
1 i :
4 ;
istal heicht  (feet) | 39.5 ; 38.9
A !
i i
] Total volume (cu, fi.) ! 5,89 i 6.73
X ) ; I
: t..7zhantsble volume (cu. ft.) i 6.11 ; $.18
! I
ToLal volume increment b" I :
czrades {ca. It.)e- 1965-1653 ! . i C.75
§ ’
|

2

ErH NOWEO WM™
HIH -9 \0 OO+

.
SO N

=

LY
.

OCOOO - -
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N Do DU G CD
~N O+ E D

rierchantable volume
increncut (cu. ft.):- 1953-1963 : 1.06 ‘
|
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N
W.Spruce 2%

.
W.Birch 3%

M.Ash 1%

Balsam Fir
76 %

Balsam Fir
82%

NUMBER OF TREES PER ACRE BASAL AREA PER ACRE

Fig. 47.
STAND TABLE DIAGRAM: TAXUS-BALSAM FIR FOREST TYPE (AGE 93-120)




B4SIC ST.TISTICLL 4LNALYSES

Valucs for the mean, standard deviation, standcrd error of the mean,
and cocfficient of variation are »nresented for individual softwood and
hardwood species in each of thc forest types. Factors considered arc
number of trees ner acre and basal earea ner acre, as follows:-

(i) Living trees more than 3.5 inches breast height diameter:

2) Number of trecs ncr zcre (Table 20)

~

(b) 2azsal erea ncr acre (Table 21)

(1ii) Dcad trecs more thon 0.5 inches brecst height diamcter
(Teble 22).

(i1i) Living trees wmore than 0.5 inches breast lcizht dicacter:
(2) HNumber of trees micr ccre (Table 23)

‘b) PBasal area ner zcre (Table 2u4)

(iv) Dezc trees asorc than G.5 incaes treest hoi-ht dicacter:

2) Hamber of trecs scr acre (Teble 25)

(b) 3as&l zrea ner ccrc (Table 26)

(v) Ranges of seiccted stoad chorecteristics in individuzl forest
ties (Table 27)-

The coefiicient of variction of numer ¢f trees ner cere for balsam
fir ranges from 27.35 (in the Hylocomium-pzisam fir tyme) to 38.3% (in
the Drvonteris-Rhytaidiadelshus-balsan fir tyore, 70-£5 yecr age class)
for livin: trees of .iore cran 3.- inchcs brecst heirht diametcr, and irom
2L. 7" (in the Taxvs-halsam fir t'pe) tc L5.95 (in the Dryonteris-
Rhytidiadelnhus-balsam fir tynme, 70-85 year aze class) for living trees
of more than C.5 inches breast hei;ht diameter. For dead balsand fir
the renges are 86.9% to 170.275 and 03.05 to 100.1%, resvectively,

For 211 species (living trees of ore than 0.5 inches diametcr)
the cocfficicnt of veriction of nunbc; o' treces mer ccre ranges from
20.05 in the Dryonmtcris-balsan fir tyiec to 39.85 in the Dryonteris-
Rhytidicdelphus-balsan fir tyme. 7Vilues bised on dead trees of more
than 0.5 inches diazmeter ere 61,77 and 103.CJ.

For basal arca wer aerc the coefficicnt of variation ranges from
20.L7 (Dr"Oﬁb‘rlS~“‘IO“Oﬂlhm-buJ an fir tvme) vo 32,25 (Dryooteris-
bulsan Tir tyme) for living balsam fir of .ore than 3.5 inches breast
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.

- 83
heirht diamcter. Tor trecs of wmore thon G,5 inches diameter extrene
values are 17.0% (Hylocomiim-balsam iir t:me) and 31.1. (Drvonteris-
bolsan fir tyoe). For all coccies che Lizdite are 10.55% (“yIOuomlum-
balsan fir 1““e) and 23,19 (D4,ouucr-g-o dsen fir typa). luch hicher
ranges anply to dead trees in the samc way as for nwuaber of treces

Der acrc,

The ranges of nwider of trees pur acre and basel arca nor acrc
(both bascd on trecs of more than C,5 inches diameter) and of softwood
merchantablc volume per acre arc given in Teble 27 for individual forcst
types. The greatest diffcercnces betucen maximum and minimum valucs are
1,680 trces (Hylocomium-balsam fir tyme), 189.9 sq. it. »ncr acre
(Dryopteris-balsam fir type), and 41,108 cu. ft. per acrc (Dryopteris-
balsam fir typc). Cerrcsponding minirmm diffcrences are 3LO trces per
acre (Drycpteris-Rhytidiadclphus-bslsam fir type, 86-110 yecr age
class), 60,0 sa. ft. per acrc (Hylocomium-balsam fir ty»e), and 1,190
cu, ft. per zere (Taxus-balsam fir tync).



TABLE 20

VARIATION IN NUMBER OF TRES PER LCRE FOR Ii'DIVIDUAL

——— 4 4 e S en - oy - mt—— e ——

P

s Aas s Bt lean e~ e

FOREST TYrE3, BiSED OM LIVING TREES :ORE TH.WN 3.5 INCHES D.3.H.

- -

Number of trees per acre

Forest Type Age No. of Black tihite Balsam White Yellow Mount&in
Cless Flots Snruce Spruce Fir Birch Birch ish
yonteris-Rhytidisdelphus- Mean - 52,86 382.85 34.28 - 2.86
1sam fir forest tyvpe 70-85 7 SD +32,00 +146,70 +18.12 - + 1,87
SEM - ¥12,12 +55.57 % 6,86 - + 1,8}
#can - 58.18 291.82 68.18 - 1.82
yonteris-Rhytidiadelnhus- SD - +48.74 + 79.72 +50,56 - + L.o4
lsam fir forest tyme 86-110 11 SEIl - +1L .68 ¥ 2),01 ¥15.23 - ¥ 1,22
iy - ~83.8 T 27.3 “7h.2 - 222,0
Mean - 27.14L 419,28 137.1h - 22,86
yonteris-balsam fir SD - +29,72 +16,15 +87.83 - +63,29
rest t:pe 56-71 14 . SEH ¥ 7.78 + 38,26 422,99 - ¥16.57
CVs 109.5 ~ 3h.9 ~6L.0 276.9
ilcan 65.00 16,43 613,57 40.00 5.00 -
locomium-balsam fir SD +89.67 +16,45 +220,0 +22,53  +13,hh4 -
rest tyne 60-75 1L SEil +23.47 + 4,30 + 58,12 ¥5,90 ¥ 3.52 -
cvy 138.0 T00.1 27,0 56,3 268.8 -
Mean - 11.54 53kL.62 62,69 19,62 2.31
yonteris-Hyloconium- SD - +12,86 +159,15 +59,36 433,76 + 6,51
lsam fir forest time 55-67 26 SEi1 . ¥ 2,52 ¥ 31.20  ¥11.6L ¥+6,62 +1.28
CVH - T11.4 = 29,8 Toh.7  172.1 281.8
l’Iean. ]40.00 8.h6 376.15 32031 - 2031
xus-balsam fir forest type 93-120 13 SD +37.85 +13.LL +129.00  +26.18 - + L.38°
SEM ¥10,51 +3.73 +35.83 ¥ 7.27 - ¥ 1,22
CcV% 158.9 T 3h.3 ~81.0 - -189.6

94,6

v
I~



210 s+ Blendord deviation; SEM = Stendard error of the mean;

<

CV = Cocfficient of varistion,

* )

PR PN e X R A NN b AT
TABLE 21
VARIATICH IN 2AS.AL AREL PER ACRE FOR INDIVIDUAL FOREST TYPES,
RASED OW LIVING TREES MNORE THAN 3.5 INCHES D.EB.H,
Basal area pcr acre (Sa. Ft.)
Ferost Trne JANS He, of 3lack White Balsam lihite Yellow Hountain
' . Class Tlots Srruce S»ruce Fir Birch Birch ash
' lean - 16,38 143.70 25.55 - 0.91
ropteriz-ihrtidiasdelrhne-  70-85 7 3D - + 9.2 +31.20 +17.87 - + 1,71
| sam fir forcci iope SHL - + 3.57 +11,82 + 6,77 - * 0.65
Meru - 19.71 1h3.85 31.65 - 0.39
ropberic-Thytidiadelrhus- 8462110 11 SD - +14.34 +39.90 +19.90 - + 1,05
sam fir fevest type SEM - * L.32 *12.02 +5.99 - + 0.32 -
cv;; - 72.8 27.7 62,9 - 269,2 G
- . . hd ‘ . . - l
Lican - 8.L5 123,98 51.71 - 10.00
opterizBalsan fir S6-71 14 SD - 410,06 +39.90 +22,83 - +30,57
est tipe SEM - + 2.63 +10.Lk ¥ 5.98 - + 8.00
Cv - 119.1 32,2 “Lb.2 - 305.7
Mean 15,32 6.98 143.36 18.06 L15 -
locomium-balsan fir 60-75 1L SD +63.55 + 9,26 +29.hl +13.37 +13.L8 -
est tiype SEM  315.64 + 2,42 + 771 +3.,50 ¥ 3.53 =
cvy  Libh.8 132.7 20.5 74,0 324.8 -
o _ . Hean - L.62 120.3L 34.93 13.70 0.33
opreriodilocaun- 5567 26 SD - + Sl #2656 422093 #26.99 4 1.10
sam fir ferest tyve Sgg - +10,67 :rSJ?l E L.50 z 5.29 * 0,22
Cvss - 117.8 20.4 65.6 197.0 333.3
Mcan 12,74 2,92 78.06 10.60 - 6 2
us-balsea fir farest type  93-120 13 SD +11.82 + 545 +23.,85 + 7.88 - + o:ul(;
SEI;I + 3.28 + 1,51 + 6,62 ¥ 2,19 - T 0:13
Cvj 92,8 186,06 30,6 7k .3 - T91.7



TLBLE 22
V/RLLTION IN NUMBER OF TREES /ND B/SiL LREL PER LCRE FOR INDIVIDU.L

FOREST TYPES, B/SED ON DE'D TREES MORE TH/N 3.5 INCHES D,B.H.

~ ) 7T UWITTE SPRUCE T BAISIN FIR ‘WHITE BIRCH
No. of Basal No. of Basal No. of Basal
Forest Type Age No., of Trees Lrea Treces Area Trecs hrea
Class Flots ner 2cre  DEr acre per acre  per acre per acre  per acre’
(Sa. Ft.) (Sq.Ft.) (Sq.Ft,)
Mcan 11.L3 3.92 42,86 6.92 2.86 L.00
pteris-Rhytidiadelphus-  70-05 7 SD +17.22 +5.77 439,03 +5.29 + .87 + 6,91
am Fir Torest tyme SEH + 6.71 + 2,18 :lh.?B + 2,00 + 1.84 + 2.62
Vi 155.0 7.2 91.1 T76.4 170.3 172.8
Mcan 2.73 1,0k 39.09 8,1k - -
pteris-Rhytidicdelphus-  84-110 11 SD + 6.6 + 2,79 +66.55 +15.99 - -
am fir ferest tope SEH + 1.94 + 0.84 +20.0L + L.82 - -
cvH 236.,6 768.3 170.2 T96.4L - -
Hean 7.1 1.8l 59.28 7.83 3.57 0.61
pteris-balsam fir 56-71 1h SD + 9.9k + 3,56 451.51 + 6.38 + 6.33 + 1,22
st type SEM + 2,60 + 0,93 +13.48 + 1,67 + 1.66 + 0.32
cv3 139.2 193.5 86.9 81.5 177.3 200.0
Mean 3.57 1.32 66,42 7.30 1.42 2.00
comiuri-balsam fir 60-75 1L SD + 8.1 + 3.63 458,12 + 6.36 + 3.63 + 5.3
st type SEif + 2,20 + 0.96 +15.21 + 1,66 + 0.95 + 134
vl 735.6 275.0 87.5 87.1 255 .6 256.5
o Mean - - 30677 L.l - -
pteris-ilylocomium- 55-57 26 SD - - +11.36 + 5.79 - -
am fir forest type SEN = - + 8,11 + 1.1k - -
cvg - - 1344 130.4 - -

-— -

SD = Standord Deviction; SEM = Standard BError of the Meany CV = Cocfficient of Variation, : »



T/BLE 23
ViRL.TION IN iUMBER OF TRELS F.R .CRE FOit ILDIVIDULL FOKEST
TYPES, B.SED ON LIVIiG TREES MORE Tii.i 0.5 INCHES D,s.H.
- - T T i - Number of LP‘O-(To.})_c-r”d.é.r.L. o T
Forest Type Lge No. of Black White Balsam White Yellow  Mountoin  Maple At
Class Plots Spruce Spruce Fir Birch Birch ash Specics
ryopteris-Rhytidia- ' Mean - 55,71 170,00 3741k - 2,86 - 505,71
¢lphus-belsam fir  70-85 7 SD - 435,05 +220.63  +17.0L - + L.87 - +eal.el
ovest type SE - 113028 T#83.59 T .S - ¥ L8k - £ L5
CVZ - 62.9  "Lo.9 5.9 - 170.3 - 39.5
rropteris-Rhytidic- Mean - €7.27  35L.6L 73.6k - 1.82 - 507.27
elrnus-balsam fir  86-110 11 SD - +53.L9 #133.89  +L9.85 - + L.ok - +103.25
orest tipe SEii - +16111 T+40.32  ¥15.01 - + 0.82 - ¥ 31.10 !
cvy - 79.5 37.8 67.7 - 722.0 - 20.1 3
e : ol - : X )
r;/o3teris-balsam 36-71 1k Hean - 20.00 483,57  1ho.L3 23,57 - - 683.57
ir forcst tyme SD - :2(3.82 +141.34 +89.L0 iéj'.hh - - +13u.8J
SEi! - + 7.50 % 37.00 #2340 #16.61 - - * 35.83
cvy - 95.1 ’ 29.2 0l1.1 269.2 - - 20.0
' Mean 9C.71 - 21,43 1197.1k 52.86 5.00 - - 1368.57
ylocomium-balsan 60«75 1k SD +119.83  +21.43 4420.70  +38.51  +13.LL - - +uBL.LL
ir forcst type SEd ¥ 31.37 ¥ 5.61 #110.13  +10.08 ¥ 3,52 - - +126.82
CVs 132.1  T100.0 35.1 72,9  268.8 - - 35.4
Mecan - 12.65  726.15 70,77  21.92 3,08 1.92 336.54
rr-opteris-Hylocomium- SD - #14.29 +225.60  +77.L5  436.L5 +8.37 +6.33  +247.L8
alsca fir forest typc 55-67 26 SEH - +2,80 ¥ Lh.2h #185.19 7.5 +1.6L ¥l.2L  F L8.52
cv4 - 112.6 31.1 109.4 166.3 271.8 3?9,7 29.6
o Mean  133.08 16,15 942,30 38.15 - 8.46 - 1136.92
xus-balsam fir 93-120 13 SD #100.94  +27.5L +232.85  +29.87 - +16.75 - +228.88
orest type SEH +28.03  + 7.65 +6L.(8 + 8,30 - + L.65 - + 63,58
cVey 75.8 170.5 2L.7 82,6 . - 198.0 g T 20.1

- P4 B @ ot S o —— - TSP P R 8 E e ———— e a— - — - —

QTN = St eanmddary Devr 2t 3Aarnme Q1M = Q4 arndarAd I'rrar ~fF the Mrotyre DY = (OAamfT S enStmant ~F e s md 2 Ay



TLiBLE 2L
V.RLLTION IiF B.S:I JE. 1ok JCRE FCR JUDIVIDU.L ¢ORZSI TYPES

B/.SED ON LIVI!G TREES IMORE TILA 0.5 INCHES D.3.iL

- - Basal frca ner acre (Sa. Ft.)
Forcst Tync P No. of 3lack Vi b Brlsam ) Wlhite Yellow  liou atain EEO.;;»le_ ) [.j_l
Class Flots Sruce Soruce Tir Birch Birch +sh Species
ortcris-Nhytidie~ Mean ~ 15,6 16,00 25.69 - 0.91 - 189.06
chus-bolsza fir 70-85 7 SD ~ + 9.93  #32.h9 +17.66 - + 1.71 - +26.18
est type SEM - +3.610 #1231 ¥ 0.69 - + 0.65 - + 9,92
cvs - 57.9 22.3 68.7 - 187.9 - 13.8
coteris-Rhytidia- Mean - 20,00 145.58 31.92 - 0.40 - 197.90
shus-balsem fir  86-110 11 SD - 1L #kolL 419,72 - + 1.05 - +21.2} '
est type SEi - + U3 +12.17 + 5.94 - + 0.32 - + 6.140 2
Cv - 72.1 27.8 61.8 - 262.5 - 10.7 .
opteris-bnrlsan 56-71 1L Mean - 8.59 126.26 52,11 10,04 - - 197.00
forest type 3D - + 9.97  +39.31 122.75 +20.58 - - +15.57
SEH - ¥ 2.61 16,29 ¥ 5.96 ¥ 0.01 - - +11.93
cvs - T16.1 31.1 “u3.7  30L.6 - - Te3.1
Mean 16,17 7.13  157.21 18,5 h.15 - - 20l .22
bcemium-balsan 60-75 1k SD 20,07 4+ 9,33 426,72 +13.56  +13.18 - - +21.37
forest t:me SZH4 + 5.6 F2.h ¥ 6.99 + 3.55  x 3.53 - - * 5.59
cv:  129.1 130.9 17.0 73.1 32h.6 - - T10.5
' Mean - L.65  136.5L 35.30 14,13 0.36 0.39 191,37
opteris-Hylocomium- 55-67 26 SD - + 5Ll +27.00 +23.2L 27,05  + 1.1 +1.13 +36.53
sam fir forest type SEH - +1.07 *5.L1  ¥L.56 ¥5.30 #0.22 40,22 ¥ 7.16
Vs - 117.0 20.2 65.8  191.L  308.1 289.7 T19.1
' Mean 13.76 3.06 89.77 11.13 - 0.32 - 118.03
1s-balsam fir $3-120 13 SD #12.29  +5.57 23,28  + 7.96 - + 0.62 - +22.58
st Lype SE4  +3.h1  +#1.55 +6,L7 +2.21 - + 0.17 - + 6.27
cve 89.3 182.0 25.9 7.5 . - 193.8 - 19.1

CTY . ™1 T Y TY e _ LY fYTYVYPVYE L Vet Y TN ol F Yl M . IYTT N e~ e s g V. - U T L « »



T..BLE 25
V.RILTION IN [UMSER OF TRELS PR JCRE FOR INDIVIDU..L FOREST

TYPES B.SED Oif Di.D TRELS ;ORE TiLM 0.5 INCHES D, 3.H.

o b A s S ——— " S o G St 1 | i e v § At e A Vs b b s o e o - & " r—— e = e — B g - eie e . s e s s 6 . emaes eme—— o v

Humber of trces ver acrec

Forest Type ige No. of Blrck White 3olsam Whitc Mountain ol
Class Flots Soruce Spruce Fir Birch i.sh Sncceies
pteris-Rhytidiadelphus-  70-85 7 leon - 17.1h 105.71 4.28 - 128.57
sem fir forest type SD - +19.76 + 00.59 + 5.34 - + 03.35
SE - + 7.8  +30.52 ¥ 2,02 - + 31.57
ntoris-Phyticizdelnhus-  86-110 11 ieon - 10.00 73.6L - - 83.6}
scm fir [crest type SD - +12,64 * 66.67 - - + 0742
SEi - + 3.8 + 20.08 - - + 20.31

Cvis - 126, 90.5 - - 0.6
pteris-bolsam fir SE-T1 1Y licon - 9.28 203.57 7.86 - 221.h2
st type 3D - +13.8L +198.10 +11.88 - +200,91
ST - + 3,62  +51.86 +3.11 - + 52.59

Guss - 1h9.1 97.3 I51.1 - T 9047
cominm-belean fir 60-75 1l ticrn 9.28 5.00 697,14 2.14 - 715,00
st tyne SD +15 .02 + 9.0 413934 + L.2S - +WLE.29
SEi + L.0L + 2,16 +115.01 + 1.11 - +116.,57
C\«'/) ].’:)6.2 .].88.0 6300 19806 - - 6203
mberis-liylocomium- 55-67 26 Ton - 1.15 199.23 6.15 - 206,92
sam fir forest bype SD - +3.25 412539 #16.02 - +127.77
SEl - ¥ 0.6 ¥ 2u.78 ¥ 3.1 - + 25.05

CVi; - 282.6 63.b 260.5 - 61.7
1s-bzlsem £ir feorcct trpe  93-120 13 Henn - - 53.85 - 1.54 56,15
SD - - + 53.93 - +3.75 + 57.81
SEH - - + 1h.98 - +0,98 + 16,06

CVi - - 100.1 - 2L3.5 103.0
SD =~ Stondard Deviibions SEI = Stendord Errer of the Meon;y CV = Cocfficient of Variation . '

- . »
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TIBLE 26
V/RIATICH IN BLSLL JRLES Pill S.CRE TOR INDIVIDULL FORIST TYPLS,

B.SED ON DB.D THEES HoRs Tiodl 0.5 IHCHES D,3B,H.

Baszl fre: Fer Lere (Sa. Ft.)

"orest, Tiyme P le No. of Blzck Whitc Belsam Vhite Mountain LT

Cliss Plots Sprucce Spruce Fir Birch fsh Species

[esn - Lo13 8.08 . OL = 15.8)
70=-8% 7 1)) - + 5.08 * 5.90 - +11.02

S5 - +2.15 =+ 2,61 - + L.17

O - 137.5 1 72.1 . 65.4

PP

ficrn = 1..35 9.08 = = 10,43
rrorberic=Rhytidicdelohus-  86-110 11 5D - +# 2,75 #15.97 - - +15.67
_".l.;'.' 1 {fir ferost tvmne e TR - + U.'(j_j + il-'f)‘], - - + h.?z 1

L

Cv3s - 203.7 175.9 - - 150.2 2

fate oL 12,07 0.74 s 14,82

rvor Leris-bolonn fir 56-71 14 BE - + 3.72 + 9,03 1.33 = +12.50

srest Lime SE " ¥ 0.97 ¥ 2.8 T 3.2
! _ : 8

“B1.h 179.7 - 8.3

—| + | +
=
(%)
Ui
I

Menn Gelk 1.40 2% o Th 2.02 - 25,12

lee ~kie] fir GH0=T5 1l \Zid) 0= L0 + 3,61 411,62 + 5,12 = 10,02
orest Lo 8% ¥ 0.10 +0.9% ¥ 3.0b ¥ 1.34 - * 377
“ i 190.5 2u7.9 sl 253.5 - 5h.6

Lig: o 0.0l 6.L0 1.37 - 9.92

terd L ocominn- 5567 26 ¢ _ # 0.33 % 6.78 + 3.98 - + 7.15

m 14 st i SE - ¥ 0.02 ¥ 1.33 ¥ C.78 = * 1.40

o oy = 325.0 T 80.7 290.5 - T72.1

- 0.02
0.06

abg-b-lgrm $ir forest 93-120 13 SD - - %
- + 0,02

s SR ~ - .0 ;
= - 37.9 - 300.0 go.

3D = Shend-rd Dovictiony SE = Stind rd Error of the liern; CV = Coefficient of Variation




T.RLE 27
SLHGES CF SCHE SITECTLD ST.D CHARLCTENISTICS T'CR

INDIVIDU.,.L FOIEST TYPL3

. hes s s m b e s e s e fememi s s . T e PP - et e e e m———

; f
! R ! Wo. of trces mer rere Boscl crec ner cere Herchantoble velume ner
forost Type ge A . ! T lume 1
rort Iz Cless : (Sa. Ft.) acre (Cu. Tt.)
Boscd on chLL oi smorc thon 0.5 inclies d b h. 3 sed on softwoods
b TIR, aa Pt e NP Pk A e s
; Hex. 1ln. ue.n | 1Mex. tin,. rieon liex. Min, lean
Pt I I R L TR BRSBTS N D= m e ee ) e r —— I R LTI B PR
opteris-Rhytidicdelphus- 70 - 85 1020 320 566 1 235,65 150,37  189.06 L607 258L 3821

clsam [ir ferest type

opteris-Rhytidiadelphus- 86 - 110 ! 770 L30 507 232,23 166,22 197.90 6036 2211 LL6L
alsam fir forest Lyoc ' ‘ . ' !

—16_

opteris-Rhytidindelnhus 56 - 71 850 420 68L 305.45 115,55  197.00 L9066 858 3342
2lsom fir forest type

ocomium-balscm fir 60 - 75 2370 690 1368 237,73 177.74  20L.2hL LL59 2575 3312

orest type

onteris-ilylocomium- 55 - 67 1500 420 836 262,48 131,50 191.37 3886 1553 303L
alsam fir forest type

us-brlscn fir forest t:mc 93 - 120 1470 750 1137

oo . ] : :
152,52 85,1} 118.03 } 2305 1115 1656

]
——adens > s e - o——

e - PR A vome R .
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DISCUSSION

Dot werce colleceted from stonds which werce “t cr opproaciiing moturity
and therefore the ronges of cpe closses thot were samnled feor the vorious
forest tymes cre not identical. For this rcocon comncrisont betuoecn forest
tipes chould be carried cut with cautien, lioucver, it is considered thot
cha nges in mensuritionsl chirncteristics ore unilikely o oceur «Tter Crops
have reached maturity ond veiid corparisons betuecn fcrest types shoula
therefore be forthcoming from thc resulis thht hove been pr ecsented,

Merchontoble volume figurcs shou the Dryonteris-Rhytidicdelphus-
balscm fir forest type to be the most productive and the Tous-balsanm
fir forest type the least nroductive of those forest types thot were
sarmpled, Volume/densitiy ond velume/bastl cres reloticenships for in-
dividual forest tymces, with thc Lyoes arrcared in cescending cerder of
volume nroductiorn, ore saown in Figs. L& znd L9.

The Toxus-balsem fir tome is older thon tie cotner types but yct
rmach bzalow them in terms o¢f volume urecduction and roatc of height growth,

and it would seem clcor thot this tyoe is distinet menidurationzlly as well as

floristically «ond pedologically from the other tyves that were sorpled.

It woulc seem possicvle thaot gome or 211 of the cdditiona? volurne
carried by the vowtcrzs-ﬁ.ytidlcdelphus -balsam fir typc is con effect
of cge rathuer thon rete of rrowth. It is likely, if o comporison werc
to bte made on the basis ¢l crons of the scome cgoe, that the volume
oroduction cf the Dryoptoris-Rhrtidicdelphus-balsam fir tyne woula be

no uc‘tcr thon that of vhe Dr\onncr:s~3wlsam fir type. The additiondd
volume present in the Dﬂ"hﬁLc“ws-ﬁﬂf’“c_kualﬂnue-bvishm ir tyve (cge

86-110) is, nevrrthclc s, lorger thon micht be evoected in o relaotively
old cron, and it mo bc *hnt the sarmics for that type cnd opc groun
were, by chonce, cn u;l(“:Wj vebter than avertge sitec condivions,
Thereforc, i. would :jpc:: thot the Dryopicris-rRhytidic clnhuo-
belsam {fir and Drronteris-l :lse. fir times could be combined for monsura-

tional purposes vithout ony logs of accurzcer, The height/coe curves for
these two iynes orc similar (wltn the Dryonteris-balsam fir tyne shoiing
slirhtly foster height grouvth) and they thus provide additiondl cviderce
in fovour of such an amelganation,

The Dryopteris-iiylocomium-beiscm fir tyvpe shous height frowth as
gooa as that for the two types discussew cbove., However, for height
wis to 50 fect, its dicmeter increzent is relciively elow ond hence i
can be sepcrated on the basis of totzl volunc nroduction.

4.
L
-
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Fig. 48. VOLUME/DENSITY RELATIONSHIPS BY FOREST TYPES
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l.s notecd earlier, it is probable that the Hylocomium-balsam fir
type inciudes twe dissirilor forezt conditions, o fzv of the plots belong
to 2 Mgenuine® Hylcconiun type, which is z rather nocr t;me of forest,
while the remainin; nlcis represent o dense version of tne Dryopteris-
Hylocomium-cclsan Iir e in wiich the cron nas chaded out any Dryonteris
which would othcriise move been nrescat. With the rossible exclusion of
the noorer Hylocc

saium tiroe, ths zjonn"w~w ona D”JODLerlS—‘"jOCONLU forest
types would scen

l] '*J(
m :—'

2idem v

~orn o sceone convenient unit for mensurational purposes,

o f-'

The Dryopteris-Rinrticdincelrhus-oalsan {ir cnd the Taxus-bilsam fir
are the only two of thesc times wiaich verce savpled which ccecur on lime-

stone bcdrock. Both trese types onpear to recch naturivy at an older oge
than do bthe other foresy tyaces ond it would seen likely thot this is an
effiect of thc solil concditions on which they cre rroing. In nrocviceal
terms this vould scea cf valuc to forest mensgerent when it is neccessary

3

to delorr the wrvesting of certoin crece. Cropns growing on limestone would
comear most cble te withstand such deley without becordng decadent,

[
e

()]

Furticer insizht into the relative maturity of the various fores
soes 1s rrovided br othe volune incremcnt figures (Table 28), These figures

shioulcd, houcver, te intcrnrsted with cautica owring to the number of
susptions that iere involved in their nroduction,

v.)s)

c,,

Volues of periodic annuel iancrement ner cere for the neriod 1953-
1962 were derived Zrom dicmeter increment fipures ond stend tebles., Ten-
year diamcter increment of individucl treces was lotted cgoinst 1962
diemcters ier cach of the najor softwood species in eacrn of the forect
t:nmes., The obscrved relctionships were used s ¢ basis for reducing
1992 steona toble Zirures te produce estimated 1353 stand tobles, Stonding
dead treec vallicd in 1922 were assumed Lo nove been livins in 1933,
Merchanteble volunw e¢stinates werce then derived Ifreoim stand toble and
form class figures in the usual Wty .

=2l to mean onnuel

Periodic cnnual increment is less thaon or ceoout eq

increaent i thic Drportoris-rRitrtiaiccel shus-balsean f£ir cand Dryontceris-
balsam fir tywes, c©iat aore than con cnmcl increacnt in the Hﬂoco*num-
b:lsen flr, Dryorueris-iylocondum-salsam fir, cnd Toius-belsam fir types

On this pbasic the first tio forest trncs mirht be renurded o5 matuvre thlc
the othcr three times nave not vebl reachicé that concditicn., Hovever, oving
to the ciiferent avercpe opes of bice vorious forcest typesz, these figurcs
do not necessarily conilict with the carlicer conclusion concarnlng the
relative mcturicy cf the Uiner grouing on limestonc, The Taxus-balsam
{ir tyme in narticu oppeers candble of muinviining velume incremcnt

1
over 2 long rotcatio
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T.ZLE 28

RE 3Y

LNDIVIDU.L, FORESL TYTES

Forest Type Sge Total Merchouteble | Het Feriodic sinnual | Mean annual Heon annual
Clzss volume (Cu. Ft.) increment (Cu. Ft.) | increment (Cu. | increment (Cu. Ft.)
19452 1953 - 1962 Ft.) based on bosed on breast
breast hecight height age + 10 yrs.#
age
ropteris-Rhytidiadelphus- 70-85 BaL 38,16 L8.25 L2.93
sem fir forest type
ronteris-Reytidizdelphus- £5-110 I 13,78 L7.12 L2.51
3n fir forest trpe
opteris-balsam {ir 556-71 33he 37.15 zh.95 L7.07 !
ozt time N
'
ocoium-halsan fiv (0-75 3312 60.83 51.30 Lh.16
[Tl SRR AIENs)
opberis-liylocominm 5U-67 3034 67.79 50.52 L3.34
sca Fir ferezi, b po
us-belsmn fir 93-120 1656 38,05 15.48 14.28
est tipe !
# Previous cxnerience in Newfoundland has shown thal an average of 10 years is recguired for the
scftwood species in most merchantcble forest trpes to reach breast height.
-]
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Bostl area fijures iacicobe thot o1l of the more nreductive typcs

cl
0

arc croviue on sites wvhich ~ro contble of acinboining o fully stocked
forest widch mokies usc of Tresent sitc etentidcl we the fullest cxtenl
oossivle. The Tooms-Eolsan fir site tyve weuld scem uncble Le meintadn
full stociiing, ond this coutrivubtes in lorge cort vo its very nmueh reduced

volume yiclds, Thesc rclationships zre renciied in thc results of the
re egcnerction sampeling (Table 29). £L11 the aore sroductive Lynes show

betwcen 90% ond 100a stockin: ¢f regenerction. The Qlud”‘ts in the Toxus-
bh-sum fir t.me vere cnly hoa sivocked, hovever, and It would coocar likely
thot the low stocking virich is choracteristic of the present crop will be
repected in future crops of this tyne.

The height/age curves show significant differences in rete of height
growth between several of the forest types, but at the same time considerable
similarity in shope., It was therefore ceonsidercd of interest te compare these
individual height/th curves with a set of standord height/cge curves for
b"lsam fir coastructed from the same data, The normel nrocedure (including

the coefficient of veriction modificaticn) for conbuructlnb site~-index curves
from h01gk /oge date was followed (Bruce cnd Schumacher, 1950). The resulting
set of curves is nrecented in Fig, 50. There were no trees with & breost
heirht age of less thon 50 yecors, and therefore the lower (dashed) nortions
of the curves were extrapolated and as a2 result are of very limited use,

sgreement betieen the two types of curves is reictively geed, cspecically
in the 2iddle are range cnd near the cvercre site index curve. Divergence
is most W"r“ﬂﬂ ~t olcder cres on the higher site-index curves and on tihe

-

lever csitc-indox curves particulorly at thce younger tres. These wre the
POsi"icn were the coefficicnt of veriziion modificciion hos 22d the riest
sarked inllucnce, sing ¢ stoncore reference age of 50 years ithe meximun

BHe
a:ffcrcqpc recoréed botween on individual height/cge curve and the
anpropriave sitc-index curve is epproxinctely 7 foet (for the Dryonteriz-
balscm fir tyae at 80 yeors),
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SUMLLRY ..ND CCiICLUSIONS

Mensurational data fer five of the most importont forest types in
weetern licu oundLanc were celloected in 19562,

Cn ceet plot ¢ diamcter tolly wcs carricd ocut and measurcacnts of
hcigut, u;h¢ctcr, and afc were token on suitable dominent ond co-dominant
trees, Adaitional trucs were used to sunnly ston cnalirsis ond forn: cloos
datao.

Ecight/diameter and heizht/oge curves, stand and bascl arcoe tables,
locael I'orm class merchenteble volume tables, and stock tables have becen
nreparcd for cach forest tyme. Certein of the larger stem anclysis trecs
have been roconstructed in diagrammatic form. 3asic statistical anclyscs
of nurmdcr of treces, basal arcn, and merchantable velume nor cerc have been
prcsented and compcrcd.

For ~rccticzl purposcs waere volume ricldé is the major censideration,
it 1s considered that thrce groups of forcet tyrmes may bo recognized: -

ir forest types,

—~~
[
L -
O

ryopteris-balsan fir and Dryonteris-Rhytidiadclphus-balsam
.
~

(t) Dryerteris-Hylocomium-balsem fir and Hylocomium-bzlsam
fir forcst tyncs,

bclsen fir forest time.

—
(@)
~r
b
i3

1

et

¢
[}

1" the obscrved
v types in the first
larpely of one forest

age Giffcrences oro thournt te ncecount i
difference In ol“mc ‘roguCtlion Lotween Lhe
group. Thoe s iroun is considered to concis ot
time, with sig if;chnd iieristic (out nop'mcnsurational) iffcrences being
nrecent aue to variabions in cron dengit

il in tcras of

«

The various forczt tzpes cannel e grouped oo 1Y
rea csis it may be
+

hcight grovtis. IT ¢ distinction ie regul
nceessary o decl with caclh forest tyme incdenond r te vne corbined
sitc-index curves. Site-index ourves srep arcG icr om fir show roeiolively
gocd aprccnent iith the individucl height/ogs curves olthourh the cocfficient
of veriation medification would appear to nove had o largely detrimental
effect in this regard.

Thers nmanegenent requirescuts male it neccssary {or certain crops
to be left until the ore relatively old, it woulu seen advisable that
those on linmcstone (1n particular the Taxus-bulsem fir type) should be
chusen for this purpose beceusc they reach mzturity later than those in
otaer arczs, Increment figures shou thicu., at viic epes samsled, threc of
the five forest types still show 2 periodic znnual increment, grecter than
thelr mean annucl incrcment,



)

- 101

Regenerotion is good in .iost of the forest tyoes and fully-stocked
scecond growih crops voula scem like ¢ oroduced. However, the low
f stocking in the Texus-bolsam fir tyne wilil probably be repecated

r

Icvel of st
in futurc rotations unless amclicrative craclices are asplied.

¥Morce actailled cnd aorc excet doto will
conclusions can ve drawn concerning the cxact rel
various forest types (including ticse tames thet have not been sampled in
this study). However, the 11;0rﬂation aresented cbove contains several
features of immediate practicel significance to forest management,

be reqiired beforce any fincl
ctionships betwcen the
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