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EXECUTIVE SUMMARY

The purpose of this report is to providé&nowledge basef the preindustrial conditios (PIC) of
the forest limits of Corner Brook Pulp and Paper Limii@an which future forest management
strategies can providdirection for the maintenance dbrest ecosystemis perpetuity For the
purpose of this report, the piedustrial period coverthe time before the year 18%®rior to that
time, sawmilling was common antimber was removed for firewood and lumbéetowever,
forest utilization occurred locally around coastal communities, #ed impact on forest
ecosystems was minimal

The compléon of the crosdsland railway in the 18%0inked communities and provided access

to the vast forest resources of the interior parts of the Island. Consequently, logging and
sawmilling increased dramaticallfiowever, he establishmenin 1909 of thefirst paper millin

central Newfoundland coincided with the decline of the lumber induBhig was followed in

1925 by the opening of the second paper mill in Corner Brdakke the preindustrial period,

the current industrial period that started 80Q marked a significant increase in both tr@lated

fires and forest harvesting.

Documentation offorest conditions during the piedustrial period is nowexistent. Thus, the
assessment of forest conditions prior to 1890 is based mainly on baakdhstipresent forest
conditions and the forest successional predictions that were documented for Newfoundland in the
196Gs by Dr. A.W.H. DammanAs well, the opinions of a variety of forestry experts were also
incorporated into the report. Considering tlaek of documentation of pii@dustrial forest
conditions,discussions itthis report was based dine assumptionshat, during the préndustrial

time, fires were fewer, insect outbreaks were similar in both frequency and intensity, logging
disturbances ere minimal and did not cause significant changes in successional patterns, and
that, while remarks about Abackcastingo are ba
some components of the backcasting might still be considered somewhat hypb#ratiche

reader is advised to use caution regarding their interpretations.

Palynological results show that, throughout most of the past 10,000 years followglragidgion,
balsam fir black spruce and white spruce, as well as white biheldl established in western and
central NewfoundlandThe presence of charcoal in the palynological samples suggests that fires
were common in central Newfoundland, but relatively rare in the western region over the past
8000 to 9000 year$reindustrial priod wildfires(pre-1890)were quite commarextensive and
predominantly humacausedHowever, before colonization (pfe800s) lightning fires appear to

have beenvery uncommon. Man fire intervals (MFI) determined for parts of eastern North
America outgle of Newfoundland suggest that, because of the humid climate that characterizes
much of Newfoundland, intervaletween lightning firemay have been greater than 200 years.
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Black spruce forests are generally driven by fire, as seen in many areasralf dewfoundland.
While large areas of firerigin spruce stands existed pritm 1890,many stands thgtresently
occur throughout central Newfoundlaacemost likelydue tohumanand railwayrelatedfires. In

the absence of fieeblack spruce stands on poorer sites tend to remain as stable black spruce
types while many willeventually revert to stable balsam fir typBslsam fir forestare driven

by disturbances from insects, logging and windthramd will normally return to hieir original
condition following such disturbancds. the event of firebalsam firforests typically regenerate
to white birch but, moderate to poayuality fir siteswith a minor component of black spruce will
often succeed to black spruce stantis.central Newfoundland, much ohé presentiay
productive black spruemoss forest that provide the bulk of harvestable spruce for the forest
industry may have had their origins in forest types that cemaspggedominantly of balsam fir.

There is evidencto suggest thathe coniferforestedlandscape of there-industrial period was
somewhadifferent from that of the current industrial peridd the preindustrial period forest
landscapes would likely have bemtore extensive resulting from catastrophdisturbanceshat

ran unabated, left only to the natural controls of rain, wind, and other weather elebargts
scale disturbances, including fire and insect outbreaks, would have also generated skips and
patches throughout the landscape creatingpaaic of age classes and spgciated changes in
some instancedisease and blowdown woulthve beerpresent at endemic levels, especially
within the older forestsHowever, asuming that climatic conditions were similar to those of
today, insectouttreaks prior to 1890 wuld have beemsimilar to those of more recent years
Likewise, it is highly probable thaindigenousfungal populations and their interactions with
forest tree species were similar to those of the presenanagedhdustrial forest

The current industrial period has seen significant changes in fire protection and managedcent
impacts from introduced specieSor example, whilemodernfire detection and suppression
systems haveirtually eliminated fre from most forest ecosystenthe impacts on firglriven
ecosystems are unknowintroduced insect species such as the balsamdilly adelgid are
having catastrophic impacts on stands of balsanrdsulting inmany areas of harvested fir
stands being replanted to spruekarvesting has also played a large role in removing white pine
from the landscape; in additionhe (accidentally) introduced white pine blister rust has
contributed to the reduction of white pine by impairing natural regener&tisthermoreplder
managd stands (e.g., PCAndplantations)are experiencingome degree alecaying fungiand
pathogenic activityln many areas of the Island, the introduced mdus® caused significant
damage toegenerating cutovers and balsam fir ecosystems.

In summary, developing forest management strategies @émulae the preindustrial forest
conditionswill be challenging While insects, diseases, witldrow, fires and harvestingwill
continue topose challenges to the future management of farést Newfoundland maja
problemsrelated to introducedpecies, absence of fire in forest ecosystems, and the unknown
effects from climate changeay require more innovative and creative sollgion
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1.0 INTRODUCTION

In the early 19®s the indiscriminate clearingof tropical rain forests became global
environmental issyeserving as a catalyst for environmentabups, governments, and forest
industies to work together and set out protocols for managing forésta more sustainable
manner.The resultingconcept of Sustainable Forest Management (SFM) marked a turning point
in the managementitilization and sustmability of forest resources throughout the wokldhile
definitions for SFM vary somewhat, it is generally agreed that it aims to maintain and promote
the economic, social and ecological (or environmental) values of all types of floedtse

benefit of future generationRecognizing the difficulty in definition, Criteria and Indicators for
monitoring SFM were established internationally (Montreal Process 1995) and nationally by the
Canadian Council of Forest Ministers(CCFM, 1997). Seheriteria and indicators were based on
forest stakeholder consultation and used by governments to report nationally and internationally
on progress towards SFM. Subsequently, these criteria and indicators were expanded to form
certification standards faperational forest management.

An environmental mechanisifor monitoring and evaluatingustainableforest management
values, as well as the overall performance and sustainability of forest operatidosesis
certification Implemented by third partgrganizations like the Forest Stewardship Council, the
Sustainable Forestry Initiative (SFI), the Canadian Standards Association (CSA), and the
American Tree Farm System (ATE3$he brest certification progranfficially recognize those
companies and lalowners who voluntarily operate wallanaged sustainable forestland
according to predefined criterigFollowing its implementation in the early 1®9 forest
certification quickly became a markétased mechanism that encouraged forest companies to
improve their landmanagement practices to ensure that forest operations were conducted in a
sustainable mannéf®

One of therequirements foforestcertification outlined bythe National Boreal Standarof the

Forest Stewardship Coun¢fFSC) of Canad#s anassessment of piadustrial forest conditions

Knowledge concerning the forest condition prior to the commencement of the forest industrial era

may be used to identify forest management objectives or strategies necessasyr® that
composition, strcture, diversity, and integrity of forest ecosystems are maiutamnperpetuity

However, et abl i shi ng eixrmadcdudtyr iwah e nf ofirperset condition:¢
forest conditionso c olmmeshirstantes,agmdusbia forpstwad | e mat i
one that was undisturbedy disturbed by natural conditions (e.g., fire, witldow), or was

minimally disturbed by human influenc&nd, given the extent, complexity and varying history

of the boreal forest across Canatlteg preindustral condition will, in all probability, vary from
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one region, or forest, to the nekor example,lte FSC National Boreal Standard defines a pre
industrial forest asnethat

i evolved before large scale harvesting began. This occurred at differess {m

different areas of the boreal forest. The character of thamuastrial forest, specifically

the proportion of species and age classes, was variable over time, affected by
disturbance, succession and minor changes in climate. Accordingly, thentctorest

should be compared with the forest represented by the "average" or "representative"

condition of the preindustrial forest. This comparison will be used to help guide the
determination of the "future f ¢&¢8CGNatioial t hat ma
Boreal Standard, Intent, 6.1.5, p. 65)

In the mid to late 19 century, cutting and/or logging for firewood and lumber was a common
practice in forests throughout much of Canada, especially in areas that were proximate to towns
and communities; and, as a consequence of these activities, forest fires often ocometohes
resulting in large areas of the landscape being biet; early logging activity, while locally
intensive, was not mechanized and generally not extensive across the landschpe the
absence of fires, its impacts on forest conditions aridfest succession were probably minimal.

The introduction ofailwaysacross Canada in the late™@ntury also brought inadvertent fires

that consumed large portions of the forests, and in some instances, probably led to changes in
forest compositiorand forest coverWhile the actual forest harvesting activities at that time
consisted ofaxes, saws, horses and sldtat removed large trees for lumbéir,was not
mechani zed and coul d notThetminscamnhe ptidee maeddwea s A i r
mechanized and, while not participating in actual forest harvesting activities, were sometimes
employed in transporting logs to their final destinatibhus, while providing access to much of

our forests trainsindirectly resulted in the destructioty fiire of large areas of our foresthis

coud make a ar gument for the time of t heir arrival
condi t someadour foiesisn Canada

Knowledge about forest conditions that existed prior to the commencemenfarfestandustrial

era is important in developing forest management strategies to maintain and promote the
economic, social and ecological (or environmental) conditions associated with forests and forest
activities well into the futurdn forests where Igging or extensive forest harvesting occurs, some
forests may not return to their original character most instances, such as in western
Newfoundland, disturbed balsam fkbies balsameaypeswill return to their original condition

and, in forest sinds where natural disturbances or processes such as insect activity, wind, or fire
have been present, the character of these prdagrforestsvere likely similar to forests that
existed hundreds, or even thousands of years ago
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Since the advent of dustrialization, disturbansehave not always beematural Forest
harvesting, in particular cle&utting, has been common throughout the entire boreal forest and
fires haveoccurred(either deliberately or accidentally) through human activity in pladesre

fires would not normally or naturally have occurrédr example, ailway fires have had a very
significant impact on the ecology and landscape of the proghblewfoundland and Labrador
particularly in the central andesterrregionsof the Islarml.

During the ldter part of the industrial perigthatural disturbances such as wildfires and insect
infestations were no longer left to progress unab&tédle suppression of fire and insexdtivity
increased considerabhuring this time large losss of timber still occurred However, on the
positive side suchdisturbancesavehelpedto maintain naturalorest ecosysterprocesssand
ecosystenbiodiversity. One couldmakea valid argument that manageentfor fire or insects
may sometimes be unnasary,since there are still significant areas where natural procedises
occur despite our best effort to control them.

Another confounding factor that may have influenced natural succession patterns over time is the
introductionof nonnative species of flora, fauna and fun§ome of these introductions have
been made deliberately (invariably to deal with some other problematic species)ptlibiie

arrived through natural vectors including wind currents, ice movement, opdrées goodsin

any case, many of these introduced species have had significant impacks, damthomic and
ecological levels

While removal of timber for fire wood and saw logs for lumber characterized much of the social
fabric of Newfoundland in tha9" century, especially in areas close to the many settlements
al ong i ts coastline, the true Afindustri al
removed coincided more with intensive forest harvesting to supply the pulp and paper mills that
were established early in the ®@entury. For example, the first successful paper mill began
operations in 1909 at Grand Falls, central Newfoundland, by the Anglo Newfoundland
Development Company. Since documentation of forest conditions at the thmaff' century is
sparse to noexistent, an assessment of -prdustrial conditions in Newfoundland is based
mainly on documentation of ecological forest types and their successional trends.

The purpose of this report is to provide an ecolbgged dagiption of the prandustrial forest

limits of Corner Brook Pulp and Paper Limited, particularly for the pefioth the time of
European settlemeint the mid 18 centuryto the late 19 century (189Q)The report will focus

on the various forest siteypes and the natural disturbances that have shaped the forested
landscape over time. The impact and significance of introduced species on the integrity of the
pr ovi nc e orsst eoosystenss|will Blso be address&dd, the report will provide a
knowledge base from which to guide harvesting and forest management practices in a manner
that maintains the integrity of natural forest ecosystem processes into the future

f
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2.0 METHODOLOGY

The Forest Stewardship Co ueguiremerisof clBamctezization®@t and a
apreindustrial conditioras®

A A description of major disturbance factors, including discussion of their distribution and
frequency; assessment of the size and extent of residual patches within fire boundaries, and
desription of stand structure types and natural landscape patterns (gatch sizesof
disturbances as well as forest stands) associated with the various types of disturbance;

AEstimated mean distribution and/or composition of tree species, forest cover types and/or
forest units, as appropriate;

AEstimated mean and ranges of staeglacing disturbance intervals by landscape unit
and/or forest zone; and where applicable, by $onenit, forest ecosystem or forest cover

type;

AA calculation of average fire return interval determined through fire history mapping and
assessment of time sidisturbance, including grouruthing; and,

AEstimated typical age class distribution, ading full characterization of the age range of
old forests, by:
U Landscape units and/or forest zones
U Forest cover types or forest units
U Forest ecosystems or generalized landforms.

Given the disturbances, utilization and different environmental conditlotscharacterize the
boreal forest across Canada, assessing the condition ehdmsrial forests can vary
considerably throughout the countifistorical records of land surveys, inventories, and forest
fires, as well as early documentation by traamll or settlers are very useful, but often
unavailable Other approaches include documentedaestruction of disturbance history in old
growth stands, sedimentary pollen and charcoal analysis, the construction of theoretical models
based on documenteddihistory, and the assumption tliatest stands of theurrentindustrial
periodare representative afiany of theforests that existed during predustrial times.

Several examples that illustrate different approaches to assessimglystial conditions are as
follows: 1. In the Mauricie Administrative Region of Kruger, Quebec, gap analyses and the use of
age classes, forest cover and species composition weretausgescribe the primdustrial
condiion of the forest 2. By removing all industrial feature polygons from the vegetation
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inventory data of Alberta Pacific Industries forest limits, the remaining undisturbed forest cover
was designatkas representativef preindustrial forest conditions. The approach was justified
because the forest harvesting operations eRad limits are relatively young and there are no
seconerotation deciduous areaBarvested within the FMA arga3. Preindustrial forest
condiions in the Model Forest Area, Pine Falls Forest, Manitoba, were determined by simulating
(modelling) impacts of natural processes (wildfires, insects, wind) over time, using the current
forest as a point of departift@nd, 4. For the Domtar Inc. PinelaRdrests of the Chapledu
Timmins Districts of Ontario, prandustrial conditions were assessed by analyzing (i) fire
records, (ii) historical land surveys, and employing (iii) theoretical spatial anespadial
models.

Documentation of forest comptisin and cover, fire size and frequency, disturbance history, and
stand age and structure are +wxistent, or very rare, for the piedustrial time period in
NewfoundlandThus, for the purpose of assessing theipdestrial condition of the forests lita

of Corner Brook Pulp & Paper, this report will focus on:

U Reports and documents relevant to forestry and forest conditions in Newfoundland;

U Postglacial pollen analyses and vegetation cover following deglaciation about 10,000 yr
B.P. 1®12  Analyses of pollen samples from the bottom of lakes and peat deposits
provide a picture of theHolocene posglacial period that followed deglaciation
especiallythe establishment afajor tree speciasn the landscape of Newfoundland.

U The Damman Fores€lassification- based on a forest classification system that was
developed in the earl¥960s by Dr. A.W.H. Dammart*** It emphasizes both edaphic
and vegetative parameters, the ecological position of each forest type with respect to
moisture and fertilit, and the successional status of each forest type after major
disturbances from insects, fire dodlogging Thirty-five forest types were described for
the forests of Newfoundland, including 11 balsam fir types, 12 black spruce types, and 12
types comgsing hardwoods, hardwood thickets and/or héglles

U Backcasting - the technigue of describing forest conditions that existed in the @ast (
pre-industrial) based on preseddy forest conditions
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3.0 DESCRIPTION OF FOREST MANAGEMENT AREA
3.1 TIMBER LIMITS

The Forest Management Are@&MA) of Corner Brook Pulp & Paper Lt(ICBPPL)is located
mainly in western Newfoundland, with a smaller component in theceastal region of the
Island (Figure 3l). The limitscomprise approximately.6 million ha of forest landFigure 3-2)

of which alittle more than0.5 million hectarescontainproductive forestThe remainder of the
land consists obog, barren, wateand scrub landlhe forest harvesting landbase which produces
timber for the mill is aproximately640,000hectares The remainingproductiveforest stands
occur inisolated, steepnd inaccessible areas,@mrenvironmental reserves

The dominantreespeciesor working group, on the total CBPPL limits (Figur@)3is balsam fir
which comprises some 357, 293 ha, or 55.5% of the land Bregestern Newfoundlandalsam
fir compri®es265,818 ha, or 74%, of the land arlaile black sprucg€Picea marianacomprises
37,624 ha, or 10% of the landscafEigure 34 & Figure 3-6). However, in central
Newfoundland, black sprudse the more dominant species, comprisisg,089 ha, or 54%, of the
land areavhile balsam fir comprises 91,474 ha, or 32% of the I@igures 3-5 & Figure3-7).

CBPPL Limits

Figure 31. Corner Brook Pulp and Paper Ltd Timber Lisnih Newfoundland
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Land Classes
CBPPL Limits (Total)

Forested Regulatory,
145,676 ha

Forested Operation
Alienations, 57,999
ha

Other NP, 96,031 h:

Bog, 178,224 h

Scrub, 320,701 he

Forested Harvesting
Landbase, 640,048 ha

Water, 139,012 hz

Figure3-2. Corner Brook Pulp & Paper Ltd. Forest Management Area by Land.Class
Forested Regulatory land excluded from harvesting, e.g., in parks, buffessested Operation
Alientations= areas in limits but isolated, steep slopes, &tther N° = Nonrproductive Lands.

Tree Species Composition
CBPPL Limits (Total)

sH =59,025 h wB = 10,232 ha

hS =24,324 h

bs = 191,713 hz
tA = 288 ha/\—/

Figure 33. Tree species composition for the total CBPPL limits
LegendbS= black spruce; bF =balsamfir; wB = white birch; tA =tremblingaspen; Hs =
hardwoodsoftwood; Sh =softwood-hardwood

bF = 357,293 he
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Tree Species Composition
CBPPL Limits (Western)

sH=37,195h wB = 3,941 ha

hS = 13,266 ha_
bS = 37,624 hz_ \

tA =48 ha_

y—_bF =265,818 ha

Figure3-4. Tree species composition of CBPPL limits in western Newfoundlaagknd same as
in Figure 32.

Tree Species Composition

CBPPL Limits (Central)
sH=21,830 h wB = 6,291 ha

1Y

N\_tA = 240 ha

Figure 35. Tree species composition of CBPPL limits in central Newfoundldmgiend same as
in Figure 33.
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District Boundary
CBPP Ownership
Dominant Tree Species

Other Species/Scrub/Disturbance
Balsom Fir

Black Spruce
Hardwood/Softwood
Softwood/Hardwood

White Birch

ta as of 2009 10 s

. C ki
5 v3 11x17 PIF WorkingGroup D !('k.),meters

§]

e wew

Figure 36. Western Newfoundland (Forest Management District 15) showing a very high
proportion of balsam fir, and minor components of hardwoods and black spruce.
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NOTE lnvmtowbnm as of 2009
Date: April 10,2011

4
D CBPP Ownership Boundary
[») District Boundary
Dominant Tree Species
Other Species/Scrub/Disturbance
Balsom Fir
b 9 Black Spruce
Hardwood/Softwood
6 b 3 Softwood/Hardwood
[ IKilometers b 9 White Birch
Y

Figure 37. Central Newfoundland (Forest Management District 06) showing a gty
proportion of black spruce with minor components of balsam fir and hardwoods.
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3.2 FOREST COMPOSITION

The forests of Newfoundlanidrm the most eastern part of the Boreal Forest Region of North
America®. A synthesis of the Global Forest Inventnghows a breakdown of the Island of
Newfoundland (106,000 krf) into productive forest(34%), scrub forest(229), soil barren
(15.299, peatland$14.3%), fresh wate(10.199, rock barren3.4 %9, and cleared lan@L%). A
further summay"’ from the first Global Inventorjndicatedthat the major tree species occurring

in the productive forestwere 48.6 % balsam fir, 34.0 % black spruce, 11.1 % white [Betula
papyrifera) 2.2 % other hardwoods (mainly trembling asgopulous tremulaes, 2.0 %
white spruce(Picea glaucy, 1.6 % easternlarch (Larix laricina) and pine,and 0.5 % ashes,
poplars, cherries, etc; furthermo@% of the tree volume consistedtbéthree speciedalsam

fir (49%), black spruce (34%), and white birch (11%). Productive forest land capable of
producing 35 riha' occurs throughout western, central and parts of northern Newfoundland
(Figure 38). Non-productive (nortimber) scrub foresbccupies about 25% of thand surface of

the Island Of the various facts that prevent good forest growth in these areas, the most
significant are excess soil moisture, insufficient nutrients, severe wind, exposure and very
shallow rocky soil.

Balsam fir of t en referreddrioemad @mecfiienss e spedes, t he
particularly in the western and northern regiohthe IslandOn welldrained fertile sitedalsam

fir can attain heighti excess of 14 aeters at 7400 yearsIn central Newfoundland, where fire

has been more common than in western Newflaunmt] the most predominant tree species is
black spruceWhite spruceeastern larcland white birch form minor componentsmbstforest
standghroughout the Island

In western Newfoundland, large areas of balsam fir forests have developed fromlyratural
occurring insect infestations that, periodically, kill much of the older and larger forest bover
mostinstances, severe insect infestations kill most of the trees resulting in the development of
evenaged standswhere &ss severe insect infestatsoran create smaller, irregular gaps across

the landscapéd-ollowing harvesting disturbances where most of the trees are removed, balsam fir
usually regenerates praolifically, and silvicultural thinning treatments are often required to open up
the stands tpromote growth

A study designed to examine the relationship between recurrent spruce budworm and hemlock
looper herbivory and stand structure in a landsdepe, insectmediated chronosequence of
naturally regenerated balsam fir forests in westernfilemdland found *° that the diversity of

stand structure was a f un cmediated morfality tarrdrsearel pr o c

initiation; 2. stand development and active self thinning; and, 3. dendipendent mortality

and stanébreakup While these forest stands were driven by frequent insect outbreaks, their
development (stand initiation, stem exclusion, standéhitiation and transition olgrowth)
spannedonly160 20 year s. O

11
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Figure 38. Productive Forest Area (green) hewfoundland and Labrador described as land
capable of producing at least 83bic meters per hectare (m3ha) at rotatfon.
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In much of mrthern Newfoundland, fires are uncommon but insect infestations do. dacin

of the forest is driven by gap dymé&cs in which standing trees die, then snap off or blow over,
creating smallormicros cal e di sturbances, or fAhol eso, i n
new growth to reestablish from tree seeds or advanced regeneration in the und&rstory.
Furthermore, the combination of tree and seedling bank size and age structure provide strong
evidence of quasgiquilibrium, small scale, gap dynamic ajtbwth boreal forest stanés.

Given its long history of naturalgccurring forest fires, entral Newfomdland is characterized

by extensiveeveraged stands of black spruceEhe extensive areas of this tree spedesur
naturally as a result of wildfires in the latter part of th& ¢éntury and early part of the 20
century Since fire suppression hdey the most part, greatly reduced the incidence of forest fire,
re-planting of black spruce seedlings following forest harvesting has, to a large degree, emulated
the natural regeneration of spruce that would most likely have occurred following a natural
disturbance like fireBlack spruce has a very higblerance for unfavourable conditions, and is
common on very wet and dry sitds also grows well on fertile sites, but is a poor competitor
among faster growingardwoods.

While hardwoods have not fored a major componeirnt anyforestecosystem in Newfoundland,
white birch and trembling aspe&an formsignificant components of mixedwoa@ehd hardwood
stands on better forest sites throughout the Island, espeiciaihe deep rivewvalleys of the
western Long Range Mountains and the Hunftiger and Red Indian Lake/atersheds

3.3 ECOREGIONS

The Island of Newfoundland is sulivided into nine ecoregions within which relationships
between species and habitat are basically similar (FBj@yeTheregions are separated primarily

on differences in regional climate, as well as differences in toposequence of vegetation types,
structure and floristic composition of the vegetation, andrinétion on plant distributioff**

The ecoregions are not necedgaaligned with the traditional boundaries ttagfine western,

central, northern and eastern Newfoundland,amerthey alignedavith the forest regions defined

for Newfoundland® For exampl e, t he f (subeegidnsareadre desoribedB a 'y
under the Western Newfoundland Forest-ezmion because of their similar characteristics, even
though this area is not at all in the proximity of what would normally be considered Western
Newfoundland.

Overall, the ecoragns are a reflection of patterns in forests and vegetation, soils, geology,
climate and landscape characteristiCheir boundaries form an ecological framework within
which vegetatin units, such as forest typesay be more easily defined and/or sepatabince

the timber limits of Corner Brook Pulp and Paper overlap with five of the nine ecoregions, brief
synopsgs are presented only for those ecoregions

13
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Ecoregions of
Newfoundland

o o
VI RN

IV,
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Figure 39. Ecoregions of Newfoundland {MIll) and their subdivisions (A, B, C, et&).

I.  Western Newfoundland II. Central Newfoundland
A. Serpentine Range Subregion A. Northcentral Subregion
B. Corner Brook Subregion B. Red Indian Subregion
C. Port au Port Saregion C. Portage Pond Subregion

D. St. Georgeb6s Bay S DbTwididk Steady Subregion
E. Codroy Subregion

F. Bay dO6Espoir Subrlié dNortb 8hore
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IV. NorthernPeninsula Forés

A. Coastal Plain Subregion VIl. Eastern Hypefceanic Barrens

B. Beaver Brook Limestone Subregion

C. Northern Long Range Subregion VIIl. Long Range Barrens
V. Avalon Forest A. Southern Long Range Subregion

B. Buchans Plateatliopsails Subregion

VI. Maritime Barrens C. Northern Coastal Subregion

A. Northeastern Barrens Subregion D. Eastern Long Range Subregion

B. Southeastern Barrens Subregion

C. South Coast Barrei&ibregion IX. Strait of Bdle Isle

D. Central Barrens Subregion

3.3.1 Western Newfoundland (1)

The Western Newfoundland Ecoregion contains some of the most favourable sites for forest
growth although there is considerable variation due to altitude and proximity to the Tduast
region is characterized by a humitimate and a relatively long frostree period and, he
absence of prolonged dry periods and presence of herbaceous growth apeeretacliuded

fires from all but the most coarsextured soils. Consequentlyalsamfir rather tharblack spruce

is the dominant forest covaivhite birch andyellow birch (Betulaalleghaniensisarecommon in
protected valleys below 20@ elevations, anded maple (Acer rubrum is more commorand

robust in this ecoregion than any otberthe island of Newfoundland.

The dominant soils of the forested uplands and slopes are orthicfatnoand ferrehumic
podzols some of which are gleyed in the lower B zwri?**® The presence ofimestone and

shale bedrock and tills derived frofmese calcareous substances and soil seepage are the most
important factors for tree growfAi. A prominent feature of this region is the presencenafl

ponds sometimes called living limestone pargignificant soils in these areas are orthic regosols
and rego gleysols often with a mucky phase with very low (machine) trafficabilihe
Ecoregion is subdivided intfive subregionsfour of which overlap the Corner Brook Pulp and
Paper timber limits

The Corner BrookSubregion(l B, Figure 39) is hilly to undulating and supports some of the
mostproductive forest stands in NewfoundlafitheSt . Ge o 1Supregios(l DB Figure 3

9) differs in its soiltypes and consequently, serious growth and regeneration proéterofien
encountered The Codroy Subregion (I E, Figure 39) is characterized by steep slopes and
climatic conditions that are the most favourabler vegetative growth in Newfoundland
Consequentlya large portion of the area has been cleared for agriculture
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Extending from the Bay of lands there are two significant alpine rock barren areas known as the
Serpentine Rang8ubregion (I A, Figure 39) that consists oNorth Arm Mountain and the
Blow-Me-Down Range. The soiis this subregionare orthicregosolsand gleyed regosols with

horizon development restricted byost churning® While the rich magnesium content in the

soils is toxic to most plants, the area is characterized by a sparse alpine flora that has adapted to
these toxic conditionsThe areas aralsoimportant from a geolgical point of view and attract

people from all over the world.

3.3.2 Central Newfoundland (I1)

The Central Newfoundland Ecoregion has the most continental climate with the highest summer
temperatures and lowest winter temperatures of any part of Neddond Due to the warm
summer temperatures and high evapotranspiration losses, soils in the northern part of this
ecoregion generally display a soil moisture deficiedsya consequence, forest fires have played

a very important role in the natural hist@f the region, resulting in balsam fir being replaced by
black spruce as the dominant tree in the landscape.

Fire stands of black spruce and, to a lesser extdnite birch cover extensive areas especially in

the northern and eastern parts of theaiegmuch of the balsam ffieathermoss forest types have

been converted to black spruce and some of the richer site types to hardwood forests dominated
by white birch and asperlthough aspen occurs in other regions, it is most abundant and
vigorous in his ecoregionYellow birchis absent primarily because of the short fiioee period.

Red pine (Pinus resinosp designated as rare in Newfoundland, is most common in the Central
Newfoundland region where it occurs as small patches.

The CentralNewfoundland Ecoregion asists offour subregions differentiated mainly orthe
basis ofclimatic and vegetatiomifferences Two of these subregions occur within the limits of
Corner Brook Pulp & Paper Ltd he North Central Qubregion(ll A, Figure 3-9), which occurs

on the Corner Brook Pulp & Paper DFAas the highest summer maximum temperatures in
Newfoundland and a lower rainfall than any other-sedion; forest fires andlack spruce stands

are common In the Red Indian LakeSubregion (Il B, Figure 3-9), summers are cooler,
precipitation is higher and the vegetation season is shorter than in the previeagisaob
Rolling topography with heavily forested areas of balsam fir characterize most of the landscape
Similarly, heavily forestd balsam fir forests cover most of the rugged topography é¢fdtage
Pond Subregion(ll C, Figure 3-9) which also occurs within the limits of CBPPMuch of the
terrain in this sulsegion is characterized by elevations up to 677 Time Twillick Steady
Subregion(ll D, Figure 3-9) occurs in the southern part of the Ecoregion in the upper part of the
Bay d o6 E s pBalsam firisalsolca@mynon in this area, but trembling aspen is absent.
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3.3.3 Northern Peninsula Forests (V)

This ecoregion comprisethe forestedlowland areasand the upland barren areafthe great
Northern Peninsula (Figur9). Forest fires are rarend, subsequently, balsam firabundanh
throughoutmost of theregion especially in theleep valleys of the Long Range Moungi®n

the western side of the Northern Peninsula, the ecoregion consists of very little forested land
above 200 m in elevation, whereas on the more protected-sastitrn side of the Peninsula,
stands of balsam fir and black spruce extend up to 450atevation Limestone underlies much

of the western parof the region with acidic rocks more common on the eastern side of the
peninsula.

The growing season of 1#®B0 days is short, compared to 1A days for most other
ecoregionsWhile precipitationis also lower than in other regiorthe low summer temperatures

and the shorter vegetation seabetp to maintain an adequate soil moisture supglymestone
underlies most of the region, wisttidic rocks more common on the eastern side of the paains

The ecoregion is characterized by a reduction in plant species compared to the floral complement
of other ecoregiond-or example, forest trees such as white pine, yellow birch, red maple and
trembling aspen reach their northern limit at, or nearsthghern boundary of the ecoregidm

total, about 100 plant speciese excluded from this ecoregion presumably because of the
difference of climaté*

The Northern Peninsula Forests Ecoregion consistswfsubregions (Figure3-9), of which

only onesubregionoverlags the timber limitsof Corner Brook Pulp & Paper Ltdhe Eastern

Long Rangesubregionoccurs on the forested lower slopes of the Long Range Mountains to an
elevation of about 450 nit is dominated by balsam fir with laigh content of kack spruce
Exposure on northern slopes causes a notable productivity drop, as does shallow to bedrock sites.

3.3.4 Maritime Barrens (VI)

The Maritime Barrens ecoregionccurs extensively throughout eastern, southeasheich
southern Newfoundland and extend westward as a narrow coastal strip almost to Port aux
BasquesThe region is characterized by extensive areas of dwarf shrub heath barrens, bogs and
fens and isolated stands of stunted balsamlrirthe sheltered vallys, productive stands of
balsam fir are more common, becoming more extensive in the northern parts of the region near to
the southern boundary of the Central Ecoregidhe Ecoregion consists of four stdgions, of

which a small portion of one, tHéental BarrensSubregion(VI D, Figure 3-9), lies withinthe

timber limits of Corner Brook Pulp and Paper Lithis subregion includes the barrens and
patches of forests between the Central Newfoundland Ecoregion (ll) and the foggy areas of the
south coastin this area, summers are warmer, if®pss frequent and winter snow covemore

reliable than in other sub regions.
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3.3.5 Long Range Barrens (VIII)

The landscape of the Long Range Barrens ecoregion consistly of mountainous areas on the
Long Rame Mountains Trees occumainly as krumholz(stunted trees of poor form shaped by
wind, saltsprayandice) usually dominated biglack spruce,balsamfir and easternlarch while
small patches of forest may occur in sheltevadleys Small portiors of Corner Brook Pulp &
Paper Ltd timber limits occur irthree subregionsA. Southern Long Range SubregioB.
Buchans PlateaiT opsails Subregigrand,C. Northern Coastal Subregion

3.4 CLIMATE

The climate of the Island of Newfoundland akaracterizedy cold winters and short, warm
summers Given its proximity to the Atlantic Oceaaurrentsthe climate is also moderated by
ocean currentswvhile the mildgulf streamNorth Atlantic drift ocean currerslystem encountered
some 600 km to the southinfluences the climatemany of the climatic characteristics are
attributed-Arcttite® waltdriextifat encircles the

Six major climatic zonesdescribed for Newfoundlandrigure 3-10) show major differences in
climatic parameters fahe Island®. Several of these zones @,4 & 5) overlap with the forest
management area of Corner Brook Pulp and P@eerFigure3-1). The Central LowlandgZone

4) is characterized by the greatest continentalityall the regionsAnnual pregpitation ranges
from 9001100 mm(Figure 311), winters are cold and drier than that of either western or central
Newfoundland, and 635% of the precipitation falls as sndgWigure 311. As a result, forest
fires have been a common feature of this region for atiome

The West CoastZone 5) is characterized by a moderate annual precipitation-sved41000

1200 mm)(Figure 312), with amounts of precipitation increasing rapidly with elevatiéimters

are cold and snowy, and summers are moderately warm and sunny and, in contraSetdréhe
Lowlands Zonefires are rareOne of the most important physiograplféatures that affect the
climate of the western parts of the Islaotl Newfoundlandis the Long Range Mountains
(elevation 406800 m) that stretch from the soutlesterntip of Newfoundland to theorthern

part of the Great Northern PeninstlaThe Western Hills & MountaingZone 2a) is similar to

the Central Uplands Zon€Zone 2) whichis characterized by annual precipitation ranging from
1250 to 1600 mn{Figure 312), except that the highest terrain has lower temperatures and
increased precipitation, with continuous and complete snow cover from December to April.
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Figure 310. Climatic Zones of Newfoundland: 1. South & Softhst Coasts; la. SouHast
Avalon; 1b. Northern Avalon; 2. Central Uplands; 2a. Western Hills and Mountains; 3. East
Coast and Hinterlands; 4. Central Lowlands; 5st&oast; 6. Northern Peninsifa.
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1600
1400
1200

Figure 311 Total annual precipitation, snowfall and rainfallata (from Atmospheric
Environment Service, Environment Canada) synthedimedetland regions imorthern, central,
western, southerand southeastern NewfoundlafdComparison with ClimatiZones (above):
Northern=6; Central= 4, 3; Western= 5, 23 and Southern= 1, 2 Southeastern = Ecoregi®fil

r

M Precipitation {mm)
~——-Smowfat-{rmmm}

.+ Ly

M Total Precipitation {(mm)

(Eastern HypeOceanic Barreng-ig 3-9).

Note Precipitation (mm) should read Rainfall (mm).
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Figure 312. Annual average number digreedays above % for July’’ (top) andmean daily
air temperature’C) for July®® for the Island of Newfoundland.
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3.5 GEOLOGY , PHYSIOGRAPHY AND SOILS

The island of Newfoundlands divided into four majortectonic zones: Humber, Dunnage
Gander and AvalofFigure3-13).>* The Humber Zone represents the ancient continental margin
of eastern North America, or the western margin of lapetu®cean thdbrmedapproximately

600 million yearsagoand disappeared with continental collisiamwnd 300million years ago

The zone stretches from the southwestern tip to the northern tip of the Island of Newfoundland,
including alll of the Northern Peninsul a, and
geology and physiography in Atlanti€anada, prompting Neale (19%%jo hail it as the eighth
wonder of *tTheedDunwage dombf céntral Newfoundlandepresents theestiges of
lapetus, the Gander Zone represents the eastern margin of |@petube AvalorRegion is of
African affinity, havingoriginated somewhere east apétus Thetimber limits of Corner Brook

Pulp & Paper falmostlywithin the Humber and Dunnage zoréshorthern, westerrand central
Newfoundland.

The terrain of Newfoundland is characterized by ruggedintains in the west that rise to an
elevation of over 700 m while a broad plateau betweerd®80m in elevation characterizes most

of the Island to the east. Of the 12 physiographic regions that characterize th& (Sigude 3

14) the timber limits © Corner Brook Pulp and Paper Ltd occur mostly within six of these
regions. Thus, the discussion in this report will consist of comments on the landscape and/or
edaphic features that affect site productivity and tree growth.

In southwestertNe wf oundl and, the CBPPL timber | imits o
(Region #2). The terrain in this region is mainly low and flat with elevations rarely above 100 m.
However, the eastern edge of this region is characterized by deep protectetlagiiegnt to the

more rugged terrain of the Long Range Mountains. Two of the more common geomorphological
features are glacial till with moderately coategtured, weldrained orthic humderric podzols,

and glaciofluvial terraces with mainly coateatured gleyed humderric podzols, and
imperfectlydrained gleyed ferro humic podzols, as well as \dined orthic humderric

podzols. This region contains both productive forests and agricultural lands.

The more northern region of the west coast timlmeits occur within the southern part of the

fiLong Range Mountaids ( # 5 @rand LakeeWhite BayBasioé ( # 7) anWestpart s ¢
Coast Calcareous UplandsThe Long Range Mountains Regi@b) consist of a southern part

and a northern part thatins the full length of the Northern Peninsula, both parts of which are
separ at e Qalcdrepus tiglaadsThe forests of the southern part of theng Rang

Mountains Regioif#5) are predominantlyighly productive and welstockedfern-rich bF forest

with white birch, yellow birch & white spruce as regular componeHts w e v e West Goeise i
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Figure 313. Tectonic Map of Newfoundlanshowingthe Avalon, Gander, Dunnage and Humber
Zones®
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2 | Serpenized Hills Of
N Hills Bay
il
el
Long Range Mountains
/
Grand Lake - ‘ /S Burlington Peninsula
White Bay Basin
Bay Of Islands 8 0 OCB
Serpentized Range i NG v g 7
West Coast 3,4 AT =
Calcareous W E 1,7 7~ ) 9 9
Uplands A
P ‘ Y }( Yy, / p 75 &rﬁeastﬁough
West Coast B2 L & / Ve P Y, | iy
Lowlands v )/ 2 - v N
/ - N -
e 22/ o P 10 z
Anguille " Long Range / Central Plateau (":‘
Mtns /" Mountains X /
— k .
L > po
] J)
South Coast o %
Highlands Eastern
12 Uplands

Figure 314. Physiographiaegions of thdsland of Newfoundland’
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Calcareous Uplands, whi ch are hilly, generally about
mixture of limestone till and colluviumsre also characterized by very productive balsam fir
stands.T h e&Grafid Lakel WhiteB a'y 0  R#7)pis chanacterized by extensive areas of fluvial
deposits in glacialhscoured basins; also, thick till deposits, lacustrine and organic areas are
common. The region contains some of the best agricultural farmland in Newfoundland.

In cental Newfoundland, the CBPPL timber limits occur withinree main physiographic
regions The first region, theBurlington Peninsula#8), is a flat to gently rolling plateau that
occurs mainly about 300 m above sea leVbe main soils are orthic hunferric podzols The
second region, thMortheast Trougl{#9), occurs predominantly throughout the northern parts of
the central Newfoundland e ol ogi c al fi Dhis rregiangireclaodesZtiee raeas drained
mainly by the Exploits, Gander, Terra Nova and Ganfktieers The topography consists
primarily of a flat to gently rolling plain of low relief, while numerous islands, drowned valleys
and small rocky peninsulas characterize the coasthasent materials vary from alluvial
materials, to coarseextured glaiofluvial deposits to extensive, deep organic dep8sitShe
region is characterized by highsummer maximum temperaturesrelatively lower rainfall,
prolonged drier spells, and greateatural forest fire frequency than imost other areas of
Newfoundhnd As a result, black spruce stands are more common in this rdgjiernhird region

is the Central Plateauof southcentral NewfoundlandThis region is characterized by a gentle
relief with an average elevation of about 250Drainage is poor, and mof the landscape is
dominated by slope bogs and Atlantic ribbed fens.
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4.0 BACKCASTING THE CONDITION S OF THE PRESENT-DAY FOREST TO THE
PRE-INDUSTRIAL FOREST

4.1 INTRODUCTION

Prior to the arrival of the Europeans, and their ultimate residency in Newfoundland, the forests
had been utilized byaboriginal people who used fir and birch bark to make dwellings,
storehouses and containeWWood was used in the making of tools, weapand household
items, and other forest products were used for food and medicinal putpoBesowing the
discovery of Newfoundlanoh 1497 by John Cabaénd the arrival of the European fishing boats
over the next couple of centuries, fishing becamenthinstay of the Newfoundland econamy
Until the early part of the focentury, it was known as theahsatlantic migratory fishergince

the fishermen were not permitted to ovénter in Newfoundland, they arrived in May or June of
each year and returddate in the fall to their homes in England, Ireland, and Scotland, etc
However, in the early 183 when fishermen were allowed to reside in Newfoundland all year
round, the fishery changed to a resident fishery which resulted in the forests of tideblsitag
used almost exclusively as a support for the fishery

The resident fishery created a greater demand for wood and wood products, especially for the
construction of homes, boat, and stages and flakes for splitting, salting and drying codfish. It
became a tradition for fishermen to regard the coastal zone as their reserve to which they had free
accessBy 1583, when Sir Humphrey Gilbert had cl
overseas colony, parts of the coastal forests, particularly in edserfoundland, had already

been removed by burning and human disturb&heed the forest received little protection or
managemet.

For the purpose of this report, the fmeustrial period in Newfoundland is defined as any time
dating back from the yeat89Q Prior to that datesawmilling was common antimber was
removed for firewood and lumbealthoughforest utilization was small in comparison to that of
the industrial periodFor example, most of the timber was usedconstruction of homes and
boats, especially along the coastal areas adjacent to the more populated comniteityesr,
1890, coincided with the timing of the construction of the cislssd railway through much of
central NewfoundlandThe railway opened up the interior of tieand, leading to a marked
increase in accessibility of timber, and the construction of sawmills and production of lumber on
a significantly larger scale than befoRemoval of trees for mine pitprops was also common
(locally) in themid to late 180s*. However, it was not until 1905, following the construction of
the first papemill in Grand Falls, Newfoundland, that forest harvesting increased extensively
throughout the centrareas of the Island.
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The process ofibackcasting i mp | i e s-dag fbrest congitioasscanrbé used to describe
forests that existed in the pagthile the Damman classification presents a very comprehensive
description of forest types and their successional trends following disturbances, it also forms a
strong basis fordckcasting to the pr@dustrial time. Yet, in the absence of documentation about
forest conditions at that time, interpretation of forest types, disturbances and successional trends
that existed over 120 years ago requires a number of assumpthussbackcasting of present

day forest conditions and successional trends to thengustrial forest condition are based on

the following assumptions:

1. Fires The number of forest firewasfewer during the préndustrial time than after the 189
when theailway was completed across Newfoundland and the interior of the country was opened

up.

2. Insectsand Pathogen®utbreaks andmpactsof indigenous insectand pathogenen forest
ecosystems during the piredustrial time wergin all probability, gmilar to that of theindustrial
period represenng much of what may be considereatural disturbances in forests

3. Logging / Forest HarvestingWVith the exception of local forested areas close to coastal
villages, logging and timber removal durinfget preindustrial time (prior to 1890) did not
significantly impact the overall structure&omposition and succession of forests at that.time
Forest harvesting for lumber and firewood was not an uncommon practice prior to the start of the
major industrialera in 1890, especially in and around the more populated coastal areas; however,
it was mostly localized and scattered throughout the forests, unlike the more intensive (and
extensive) forest harvesting that followed the start of the lumber industry90, Ehd the
establishment of the first pulp and paper industry in 19U6ile harvesting disturbance is an
important successional factor in most prestayt coniferous forest ecosystems, the impact of
logging or harvesting disturbance is not a consideratialetermining the status and/or condition

of forests during the primdustrial time.

4. Time: The discussios of preseniday forest types and their successional trexrdsintended,

where applicable, to describe the mwdustrial forest conditiondHowever, Damman notes that
succession is a very slow process that requires a considerable length of time for completion
and/ or veri fication ...and that, since Asuch ¢
remarks on natural succession arg p o t H°eThus cirathe@bsence of documented evidence
regarding the prendustrial forest ecosystems, it should be noted that, while remarks about
Afbackcastingo are based on a proven forest cl
might stil be considered somewhat hypothetical, and the reader is cautioned about their
interpretation for this report.
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4.2 FOREST SUCCESSION

The purpose of this chapter is to create a picturdipoéindustriab forest conditions in
Newfoundland prior to 1890With the exception of a few studies that describe pollen from
coniferous trees that had established during the Holodeeementation opre-industrialforest
conditionsare norexistent for Newfoundlandescriptions opreserdday forest types, antheir
successional trendsllowing natural disturbancesve r e A bac kcast 0qgcreatchaer e ap
picture of preindustrial forest conditiongrior to 1890 This approach was based arforest
classification systerthatwasdeveloped in the earl¥9&0s by Dr. A.W.H. DammanKnown as

the Dammarsite classification system, it wake first suchecologicalforestsite classification
systemthat predicted successional relationships in forest ecosy3tghis.emphasize both
edaphic and vegetative parameters, the ecological position of each forest type with respect to
moisture and fertility, and the successional status of each forest type after major disturbances
from insects, fire and loggingThirty-five forest types wre described for the forests of
Newfoundland, including 11 balsam fir types, 12 black spruce types, and 12 types comprising
hardwoods, hardwood thickets and/or heath types

The Damman forest site classification system contributed significantly towardsderstanding

of forest ecosystems, and formed the basis for many forest management strategies employed
today in NewfoundlandCompleted first for Central Newfoundland, then western Newfoundland,
and further synthesized for management purposes fof Biéwfoundland ** it developed into

a comprehensive ecological forest classification that links ecological concepts with forest
management and silvicultural prescriptioMuch of thelater biophysical mappint>>*° forest

and soil capability classificatiof”® and application of forest ecological classification and
mapping for ecosystem managementere based on thevorks of Damman Following the
second Royal Commissiamn Forestryin 1970° and the Report of the Néaundland Federal
Provincial Task Force on Forestry in 18§73waramessand importance oforest management
issuesincreasedas well as the need for improvsie classification methodologies provide
support forforest management decisiomaking.

Ove the past few decades, forest management in Newfoundland has progressed mainly from a
fibre-based approach that fulfiled the requirements of the pulp and paper industry to an
ecosystenbased approach that addresses ecological, environmental, socieftioeal, and

industrial needs from the forest&iven the need to better understand and manage forest
ecosystems, Meades and MoSfepr oduc e d a AFor est Site Cl as s
comprehensive field guide to the Damman forest types of NewfoundlaedManualwas based

on perceived needs by forest managers to: 1. identify optimum sites for silvicultural treatments; 2.
decrease losses due to soil erosion and poor road construction practices; 3. minimize losses to
vegetation competition through prevatite management; 4. identify optimum tree species to site
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matching; and, 5. identify potential conflicts with other forest users through the environmental

assessment procedhe manual includes a vegetation and soil key to 33 forest types, fact sheets
that provide brief descriptions of stand composition and soil characteristics, as well as

management interpretations for factors such as productivity, succession, harvesting sensitivity,
trafficability, natural regeneration and species suitability for ardifiregenerationMeades and

Moores further indicate that, i.. because the |
and moisture relationships between component forest types, the Manual can be used to predict
successional trends followingdist bance by | ogging, fire and i ns:¢

The Damman forest types may be mapped for operational purposes; but, given the large variation
in size of many of the forest types, their application for forest management presents some
limitations The sze of the ecological forest types may vary from several hectaremtiredof
hectares in size, and magrin part of a toposequence from hill top to valley that includes as
many as 3 smallerforest typeswithin the overall larger forest typéigure 4-1 shows the
location and distribution of the majqrimary forest types that occur ipart of the limits of
Corner Brook Pulp and Paperwestern Newfoundlandt is presented only as an example of
how the Damman forest types can be applied and intethbidowever, itis important to note

that the boundaries of thes@ppedecological forest unitare nonecessarilyconsistent with the
boundaries of the forest regions descrif@dNewfoundlané’, nor are they consistent with the
boundaries of the foresnanagement districts outlined ftire Provinc®, or the boundaries or
polygons use in forest operational plans.

The successional trends in forests in Newfoundland and the major disturbance vectors (e.g., fire,
insects, blondown) that impact these f@is are discussed in this chaptgiven the assumptions
described in section 4rkégarding fire, insects, forest harvesting and tiamal the descriptions of

the disturbance vectorspnditiors of forest types in the current industrial period are backoast

an attempt to describe theonditions of the prindustrial forest. Table 41 illustrates the
probable fAbackcast o f o findusttial periogh ehild-iguresd-2toé5x i st ed
show some typicdDammanforest types in Newfoundland
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Figure 41. Example ofDamman forest type mappitiywestern Newfoundlan®

Fdh = DryopterigHylocomiumbF; Fh = HylocomiurbF; Fp = PleuroziunbF; Fdr

= Dryopteris
RytidiadelphusbF, Ft = TaxusbF; Fr = RubudbF, SM/R = bSFeathermoss/Bedrock; SM/BS
Feathermoss/Bog; S@® OsmundabS; Sk = KalmiaS; Z = Organic Bog & BedrockO = Organic

Deposits; K = Kalmia Heath.
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