CONSERVING
WETLANDS IN
MANAGED FORESTS

:
,s.
|
G

(
|
|
\

N

ISSUES PAPER, No. 1993 -

PUBLISHED IN PARTNERSHIP WITH:

W Canadian Wetlands Conservation Task Force

Iy

7 CANADA
GANADIAN PULP AND PAPER ASSOCIATION = ONTARIO
L’ASSOCIATION CANADIENNE DES PATES ET PAPIERS D ==
< Develop Agreement
: ot
o . - E de dével
National Round Table on the Environment and the Economy c du nord de 'Ontario
z

Table ronde nationale sur I'environnement et I'économie Forestry ® Foresterie

W North American Wetlands Conservation Council (Canada)



Printed 1993

Ottawa, Ontario

ISBN 0-662-20598-7

Cat. No. CW69-10/1993-2E

This paper was prepared by Mr. Gregg Sheehy, Environmental Consultant, Armprior, Ontario,
under contract to the Canadian Wetlands Conservation Task Force. Funding for this project has
been provided by the Canadian Pulp and Paper Association, the National Round Table on the
Environment and the Economy, and the Northern Ontario Development Agreement, Northern
Forestry Program.

The Canadian Wetlands Conservation Task Force, established in 1991 by the Minister of the
Environment through the North American Wetlands Conservation Council (Canada), includes:
Canadian Pulp and Paper Association, Canadian Federation of Agriculture, Canadian Institute
of Planners, Wildlife Habitat Canada, Ducks Unlimited Canada, National Round Table on the
Environment and the Economy, and Canadian Wildlife Service, Environment Canada.

The Sustaining Wetlands Issues Paper Series is published by the Secretariat to the North
American Wetlands Conservation Council (Canada). The series is devoted to the publication
of reports concerning wetland management, policy, and science issues of national interest in
Canada. The objective of this series is to make Canadians more aware of the importance of
the wise use and conservation of wetland ecosystems and their natural resource values.

Copies of this report are available from the:
Secretariat
North American Wetlands Conservation Council (Canada)
Suite 200, 1750 Courtwood Crescent
Ottawa, Ontario K2C 2B5

-Cover: Marsh, REPAP operating limits, Manitoba
Photo: G. Sheeby

Egalement disponible en frangais sous le titre : Conservation des terres bumides dans les Sforéts
aménagées.

(o) - O
Varpnrav

Over 50% recycled
paper including 10%
@ Cover printed on recycled paper (50% recycled fibre, 10% post-consumer waste) . post-consumer fibre.

Interior pages printed on 100%.recycled paper M~ An afficial mark of Environment Canada



7 conseRme

o by :

s LT

7

&

e

nds Conservation Council (Canada) .




- Foreword ...

“r“'-.";TAcknowledgements ........ ...... oo

o A..Summary v 'i

" Introductron ..... S ST R B

o f_WetIands in Canadas Forests i 4 .

V'W’hatrsaWetland7 e ..... ; ..... 4

.Wetland Development and Classrﬁcatron T ' . » _ e : _ _
. Why be Concemed about Wetlands? ..... RO I .

o Canadas-Move.to Conserve Wetl_ands__ ..... ..... AR

Forestry and Wetlands 8 ;-

. Forestry Values and Uses _. =

el ‘Measures to Remedy or Reduce Impacts of Forestry Operatlons e '.»..L....;.'.‘ e 120 S

- Site- SpeczﬁcForestry the Ontarzo Experzence b ..... 2

Consultmg theExperts 14 _
,Plcmningfor Wzldlife Habztat ....... ..... '.-‘..V_..f;j..',.‘."_;." 15-

- .".‘Coopemtzonfor Wetland Conservatzon .....

Protectmg Sensztzve Aquutzc Features 8 -

‘ ,Best Manugement Pmctices — the Us. Experzence e, b,. ».'.--.‘ _' lv9j

. Envzronmental Protection in Forest Dmmage -

: OtherHandbooksandManuals ............. e e 200

Conclusron 21 PR

References 3.
Frgures o | " BE

1DlstnbutronofWetlandsmCanada T T S TR w2t

2 Wetland Regrons of Canada ...... e I .3

3 Translatmg wetland functlons 1nto beneﬁts valued by soc1ety e




R 72

- 1 Aprrl 1992 the Canadlan Pulp'v :
- "and Paper Assocratron (CPPA)‘.
; __1ssued A Statement by. thé Pulp‘ :
v ‘and Paper Industry on Wetlands o
g 'The statement recognizes the 1mportance )
L of Canadran ‘wetlands to. the environment,
:and underlines the industry’s comrmtment'j.'
7 1o recogmzmg all resource Values of:wet-

- lands in its - forest land- management plan .
o nmg and decrsron-makmg processes ,
" But such 7 statement of mtent needs
: "to be backed up’ by action’'— action to -
: _ensure that the mdustry improyves. 1ts
knowledge of wetlands and the effects of‘. E
k ‘»forestry activities, and that - thrs mforma-f
. tion reaches those Who -can effect forest .
R .". practrces based on thrs screntrﬁc founda—ﬂ -
cton: . s SN ‘ .
C - The sponsorshrp of thrs pro;ect wrllf«' e
help the mdustry fulfil its commitment to
'sustammg wetlands. Thrs report provrdes -
an mtroductron to- Wetland forestry mterac- 3
- tions. It: wrll assrst land .managers. to. pur— _
NN sue wetland conservatron in therr forestry »_' v

. ‘Agreement (Northern Forestry'
" Program),
‘American Wetlands Coriservation c
‘:Councrl (Canada) ‘Such: coordrnated ) ‘
‘ icooperatrve efforts mvolvrng all stake- I .
'[holders are the key to reahzmg Wetland '
conservatton 1n the context of. sustarnable R
'development “The' CPPA and its member"" _
-companres wrll contrnue to: work ‘with - o _
““government agencres ‘and Wetland conser-" SR
.- vation groups to incorporate the wrse use .. v
of wetland: resources in- therr forest man-f BT
: agement act1v1t1es RS

'-operatrons The paper descrrbes the ; -_'.._.-_f B
- potentral 1mpacts of forestry operatrons" D

. on wetlands and presents a Varrety of:-: s
Wetland compatrble forestry practrces o ‘
k The CPPA is prouid to be a partnerin’ - L
-thrs venture, -along with the Canadran o
‘Wetlands Conservation. Task- B
‘,,'-Force the Natronal Round T able
‘ﬁon the Envrronment and the .
e Economy, the federal-provmcral

Northern: Ontarro Dcvelopment '

and the North.. L

Brook, Newfoundland) and REPAP

any people comrrbuted therr
,'j‘trme and expertrse to the"_{j.-.‘
: 'research and preparatron of-.
. this paper Partrcular thanks-_'
L are due to Kenneth Cox of the Canadran"._“"
\Vetlands Conservatron Task Force and' _
';Jean Prerre Martel of the Canadran Pulp"'
" and Paper Assocratron for their drrectron"' )
' throughout the course of the pro;ect o
*~"-John Jeglim and Aft Groot of Forestry .
Canada provrded essential’ background
mformatron and valuable advice in-:’
B revrewmg the draft paper Abrtrbr-Prrce
Inc. (Iroquors FalIs Ontarro), Corner s
o }»Brook Pulp and Paper ‘Limited. (Corner‘.“s-_:-‘

"Mamtoba (The Pas Manrtoba) provrded R

an, 1nvaluable on—the-ground perspectlvec’ e E

-i.'_'_,on wetland conservatiofi problems and

--",.'solutrons For thClI‘ consider-
.able: efforts and assrstance wrth

. -ﬁeld vrsrts to therr operatrons

specral thanks ‘are. .due to Rod '

Foreword

From the Canadian Pulp and ' ; N
PaperAssoczatzon - TR

..Acknowled-gements gns
* Gemmell of Abitibi-Price, George.' B B L
‘_'VanDusen and Wayne Brown of Corner':u_ .
Brook’ Pulp and Paper, and- Chrrs Smith . -
“‘and. Doug Taylor of REPAP Manitoba,
Tharnks also to Hélene Dorval of Domtar'
‘for her draft review and advrce _ R
French language translatron servrces e i
have been: provided by the’ Canadran' S
erdhfe Servrce of Envrronment Canada f Lo



. and 1mportance of Wetlands in
B _-the forested reg1ons of Canada
o o It descrrbes potentral 1mpacts

e of forestry practrces on Wetland ecosys-

. “tems-and suggests measures to prevent or: -
- - reduce. these’ 1mpacts A varrety of Wet-:;
land- compatrble forestry practrces are .
. _-';'presented L : SRR
N Wetlands some of Canada s most' E
.-'.’productrve Wlldllfe habitats, provrde"
fumerous €conomic. beneﬁts The term
A ' Wetland” is used to descnbe areds Wthh '.:
. j_': ‘have ground Water at or’ close o the sur-‘"_j‘
R face all or. most of the time. Wetlands are -
o subdrvrded into five “classes”: bog, fen;,’
swamp, marsh and shallow open- Water
Swamps have the greatest potentral fot -
- 'forestry In Canada -most. of the Wood' »
1:'-_' harvested from swamps is black spruce o
* Other commercrally 1mportant specres' B
mclude tamarack and eastern Whlte )
" cedar.- Wrth drainage, or. drainage and fer-
”trhzatron the forestry potentral of many
- Ctreed Wetlands can be 1mproved -
';;.However the costs -of forest dramage'f_,.'..-,;
‘works can be srgnrﬁcant and the: practlce' .
*»-has not been extensrve in Canada )
' Two broad categorres of forestry
actrvrty ‘may’ affect Wetlands operat1ons:f -
““on wétland sites, and upland operatrons' .
. ‘near wetland areas Harvestmg is the ‘
" dominant forestry activity in. wetlands. It -~
TS potentrally damagmg due to-the-sensi- .
- tivity of wetland sites to damage by
.,‘machmery and the resultmg inhibition of .
S regenération. Upland loggrng operatrons" :
- can’ result in Water quallty effects on WCt-A

o l_;lands

"hrs paper descrrbes the nature.'

est product compames ina.
g number of ]ul‘lSdlCthﬂS have

‘ developed measures-to.deal - e
'Wrth Wetland conservatlon concerns

‘ Forest access routes—roads ‘and skrd '

' -trarls—can haye the 'most extensrve'
“impacts in'both upland and wetland’ .
'-.forestry Roads that cross wétlands fre-
‘quently block dramage The commonﬁ'
result is ﬂoodmg on the ‘upstream side of :
‘the road . with’ subsequent krllrng of_

S Woody vegetatron and ‘partial drymg of

- B the downstream area Roads on ‘wet srtes: B

s may. require extensive preparatron of the o

: _".road bed W1th a vanety of measures to
. handle dramage S S
Drammg wetlands can have a range R
L of effects dependmg on the’ extent and, S
mtensrty of the dramage Works These o
include: depletron of nutrients on the R
~ s1te drsruptron of the natural runoff - - R

regrme and 1mpa1red Water qualrty in *

B ad]acent streams or lakes. -

Forestry agencres and for-

These include new srlvrcultural measures_

- to reduce dxsturbance ‘of wet ‘sites, ~road o
'constructron techmques to mamtam Lo
.dramage and control erosion, and forest{ e
management approaches Wthh integrate S
*erdlrfe conservatron measures Wlth tlm-‘ S
'ber supply Research and development-:— .
efforts ina number of areas are unprovmg .
“the abrhty of companres to carry out L
. __forestry operatlons that are wetland-'.

: compatrble ‘ LT
' “This study recommends a. number of o
measures ‘for Wetland compatlble forestry S
(1) Good road constructzon, ‘with ade: .
.._'quate provrsron for dramage and revege--'"-’ .

.:_ tation of. roadsrdes susceptrble to erosion.  ©

'(2) Site classiﬁcatzon systems for wet-_'g T
~ lands, which 1dent1fy site ‘types: Wrth'f'j_"'j_'-..f.-» o
predrctable responses to sxlvrcultural teat- .. -
_ments, expanded into the noncommercral_ -'
'forested Wetlands and the open.wetlands. i
5(3) Careful plannmg of barvestmg oper-.

" ations, using good site- type’ information. -
fy_‘_-(4) Wmter loggmg to- minimize srte dam-' '
' .age. Where summnjer Wetland operatrons~ j
_rare unavordable srte—specrﬁc mformatron' .
'.‘-{should be used to'select the least fraglle . .

‘sites, and low ground pressure equrpment L .
',"should be used. - ‘ T DR
- (5) Progmms to mform mdustry plan-‘;
v.nmg and ‘operations ‘staff -of. the values of ‘ _
Wetlands 80 that they may consrder these: PR

values 1n cutblock desrgn block layout"_,-'__

and harvest supervrsron

Summary




(6) Trammg for eqmpment operators 4,
to recognize sensrtlve srtes and avord
o damagmg practlces , K
" (7) Development of speczal expertzse by .
the forest mdustry, to. ensure . that wet- -
_land values’ are. mcorporated effectrvely in
'planmng and executmg forestry opera-:.'

. tions. . ..

E (8) Cooperative Imbzmt conservatzon :
— efforts mvolvmg rndustry, government_ :
agencies and conservatron groups.

e . Research and’ development in the_

vt

areas of low ground pressure equrpment
and careful loggmg -

(1 O) Codesof practzce and guidelmes that"," .

mclude wetland conservatron consrd-

_erations adapted for specrﬁc regrons in
'Canada - ‘ L
'(1 1D Deszgn of shorelme buﬁ’ers and ﬁlter o
- Sstrips Wthh consrder the characterrstrcs;"- L
_of individual sites rather than. followmg E _

s strict guldehnes for the width, of reserves o
‘(12) Further envzronmental assessment. T
N of forest dminage proposals as a tool for: S B

. identifying and alleviating the unpacts of -

- forest dramage ' s



‘such ‘as hrkrng, brrd-watchrng, and’ pho-

- tography; help maintain the quality of our -
 lakes, rivers and drinking water supphes
~and provide timber worth more than. .’

' '$500 million per year to industrial pro-

" duction (Natlonal Wetlands Workrng’.

o Group1988).

. ‘Canadians are becormng mcreasrngly-ii g
. aware of- the 1mportance -of these areas .
- -and of the need to accommiodate wetland L
- :concems in land management. decrsrons o
- The forestry sector manages private and o
. ».'-'publrc lands which 1nclude extensive

Wetland areas;. forest land managers:
" should become famrlrar w1th the drfferent )
_' _types of wetlands and be aware of the T
' specral conservatron needs of. these srtes

Wetlands cover 14% of Canada or

"127 mrlhon ha. Boreal peatlands “which -
s 'mclude forested ‘and partrally treed areas,
* comprise about 70% of the nation’s wet- -
‘lands (Canadian "Pulp and’ Paper -
Assocratron 1992).. The drstrrbutron of'_'
B wetlands in Canada is prrmarrly deter- -+ -
L nuned by chmate and.landforrn Where :
~ water inputs ffom precipitation exceed - -

losses from eyapotranspiration,_fand

- -topography and-soil conditions restrict -
o -rnovement of runoff or groundwater, wet: :
= lands may develop The greatest éoncen-
: tratlon occurs in a'belt from northwestern .
a Quebec across central Mamtoba and
C Saskatchewan to northern Alberta and

the Mackenzre Valley (Figure 1).

‘ regions of Canada. It descnbes.‘ potential

- impacts of forestry practices on wetland :
- ecosystems and suggests: measures to.
prevent or reduce these impacts. A variety -

: 'etlands some of Canada s -
most’ productrve wrldlrfe'-
' habrtats pro’vrde numer-
* ous economic benefits.” " . -
T hey are home to hundréds of thousands. .
- of waterfowl proyide recreational benefits

of wetland-compatible forestry practicésis =~
. presented; these are practical measures cur- .. . -
- rently used in Canada and other countries. .

The research for: thlS paper included

_visits to the operatrons of three forest :
. compames within the Canadlan boreal
“forest.’ The Boreal Wetland Region -
(Figure 2) was ¢hosen.-as the focus'-r'”_ s
- . Because it contains the majority - B
‘of Caniada’s wetlands a_nd.ls the
"largest-area.of commercially
.aecessrble forest. land (Haavrsto
et al. 1988). The compames
‘Abltrbr-Prlce in Iroquors ‘Falls, Ontarlo _
'Corner Brook Pulp and Paper in. Corner" e

Brook Newfoundland and. REPAP_?

Mamtoba in The Pas, Manltoba were .
selected-because all have sngnrﬁcant wet-~

lands within their operating limits. Each

- has taken. specific measures to address s
_ wetland conservatron concerns :

This is not- an-exhaustive study of

'wetland forestry interactions, nor is it a.
) -.comprehensrve assessment of the unpacts .

of any company’s operatrons The Ob)CC-._ -
"trve is to 1dent1fy workable solutions to
° _‘conservatron problems through drscus-‘ )
: sion with' knowledgeable mdustry repre--
“sentatives. .
v Although the issues hrghlrghted 1n'
this. paper are partrcularly apphcable to L
the Boreal Wétland Region, they also - .
" apply to many other parts of the country R
‘Wetlands are broadly drstnbuted through R
out Canada and forestry operatrons in
‘-'any provrnce or terrrtory could have.
'unphcatrons for these unportant habitats.
" Thus the impacts and remedial measures EE
described in this- report should 1nterest7-._
A __forest land managers. concerned with..
" This paper describes the nature and . 4
",.jrmportance of wetlands in the forested -

riparian wetlands- 1n the mountalns of

-Alberta and Brmsh Columbra estuaries S
and marshes on the east and. west. coasts '
“and the- hardwood swamp forests of o

southern Ontano o

Introductlon



LEGEND

Percentage cover of wetlands
] o

6-25%

-26-50%

- 51-75%

76-100%

Figure 1 - Distribution of Wetlands in Canada
Source: National Wetlands Working Group (1986).
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Wetland Regions

R

A

Figure 2 - Wetland Regions of Canada
Source: National Wetlands Working Group (1986).

Arctic

AH - HIGH ARCTIC
AM - MID ARCTIC

AL - LOW ARCTIC

Subarctic

SH - HIGH SUBARCTIC

SL - LOW SUBARCTIC

SA - ATLANTIC SUBARCTIC

Temperate
TE - EASTERN TEMPERATE
TP - PACIFIC TEMPERATE

Boreal

BH - HIGH BOREAL

BM - MID BOREAL

BL - LOW BOREAL

BA - ATLANTIC BOREAL

Mountain

McC - COASTAL MOUNTAIN
Mi - INTERIOR MOUNTAIN
MR - ROCKY MOUNTAIN
ME - EASTERN MOUNTAIN

Prairie
PC - CONTINENTAL PRAIRIE
Pi - INTERMOUNTAIN PRAIRIE

Oceanic

OA - ATLANTIC OCEANIC
OP - PACIFIC OCEANIC
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;{'What is a Wetland”

the. wetlands in Canada are. classed as

peatlands (Nattonal Wetlands Workrng._‘ :‘"_A

":"Group 1988).

S Wetlands are dynamrc ecosystems
- Wthh contrnue 'to ‘evolve. and change‘j' -
. over time. In Canada, wetlands have devel-
7 oped since the. retreat of glacial ice about * -

10 000 to 12 000 years ago. The rate- at .
o which wetlarids’ evolve is- controlled by’ a

. _complex mteractton of clnnatrc brologr- :
(i cal hydrologtcal and related factors /

| Wetland Development and Classmcation

g ,Wetlands are subdrvrded into ﬁve classes”

. bog, fen swamp, marsh and shallow=
open. water. Definitions of ‘these: terms“
E ‘and methods for wetland dlfferentratron :
S have been developed for' Canada by the-
B National: Wetlands Workmg Group (NWWG)' :

- (NWWG '1988). Each. of the’ ﬁve classes"-., Lo

: '_can be further subdrvrded mto various,

‘ “forms based on landscape hydrologrcal .

‘and oth 1 fact d-“t P
and' other. physrca actors an ypes © “Bog

PR u v
- In the initial’ stages of wetland devel: fAn ombrotrop h1c P ca and (dep enden

opment, when vegetation obtains:its
'nutrrents from sorl and groundwater a’
~“wetland is termed “mrnerotrophrc” All
_ ‘ -marsh swamp and fen communrtres are .. -
: mmerotrophrc with condrtrons rangmg
- from’ high base rich and high pH to low S
“ . base rich and low pH. This | range of nch‘ :

e -related to vegetanon characterrstrcs

'he terrn “wetland” is: used to'. -
' 'a"'descnbe land 'that is saturated,
with water long enough to.
‘ . promote wetland or aquanc‘ B
L 3processes (Nattonal Wetlands Workmg Y
.- Group 1988), A “peatland” is a. wetland:f”'.‘:
" on whrch 40 ¢m' or more:of orgamc mate-
" rial has accumulated Accumulatron of‘»_
o peat can occur’ When climati¢ and other ,
o physrcal condrtrons result i in, a rate of pro- . f?» ;
- -ductron (growth) of plant matenals such
. “as mosses reeds; or sedges which exceeds.f
. the rate of decomposrtton About 90% of e

- tend o reﬂect thrs change in*
! »nutnent regtme Plants such as
mosses (Sphagnum spp) and |

‘ common and the overall drver-
:srty of specres becomes lower -
"The accumulatron of peat can result__ '

in-the surface of the wetland being isolat- - . - .

ed from, the surroundrng mrneral sorll

'"-'1nﬂuenced groundwaters The surface o

_ vegetatron is then virtually unaffected by IR
mrneral sorl 1nﬂuenced waters, and'it

- 'obtatns nutrients- from precrprtatron Thé

wetland 1s termed “ombrotrophrc” and""

- f' plant specres numbers usually hrgher in-.
. .nch envrronments and lower i in _poor...

“In peatlands as the organic layer.

-’accumulates access to nutrrents in-the =

underlymg sorl is reduced and the vegeta-' '

. tion” must obtam 1ts reqttrrements from .~ -
: groundwater seepage The type of vegeta-,

Welandsin
“Canada 3 Forests

tion and the drversrty of species.’

sedges (Carex spp) become

includes. plants such as_mosses'i

.(Spbagnum spp D sedges (Carex SpP.);
" "and low, encaceous shrubs: The drversrty BT
s of specres tends to be low, presumably .
' -'due to’ the acrdlc low base catron envi-
" 'ronment Such condrttons are typrcal of
Athe “bog class of wetlands o _
. Trées are commonly found in thev SRR
bog, fen and swamp- ‘classes- of wetlands , .

" but most. ‘marsh and shallow water wet- ~
= lands aré treeless across Canada. R

‘A detatled drscussron of wetland clas- '

- .srﬁcatron is presented in- Wetlands of' . .

' Canada NWWG 1988). Abrrefsummary' S e
" of the' ma;or wetland classes 1s presented' c

- below : o

“ ‘on nutrients from precrpltatlon and arr)_ e
"‘Tw‘rth the water table at or. ‘near the sur-

: .' face. Bogs may be open or: tfeed..
N Vegetatton specres tend to show a lnmted 3
o drversrty due. to the acid, nutrrent-poor = B

.. environment with Sphagnum mosses and . [
: _:encaceous (heath type) shrubs common,

S to poor condttlons results in 4. range ofj REERCEE



< Fen

tl'CCS

. Swamp

o A mmerotrophrc wetland or peatland wrth -

. standing or gently ﬂowmg waters occur-

S 'rtng in’pools or; channels. The’ ‘water table o
: ; is: usually at or close beneath the surface o
' The vegetatxon is charactenzed by a dense. 4
i cover. of decrduous or coniferous trees or‘
' f-shrubs herbs and some mosses '

‘__;'.'.Marsh

CA mmerotrophrc wetland that is penodt— -
"__cally 1nundated by standrng or slowly"

. moving waters Surface water levels may

: ﬂuctuate seasorially. and vary from fresh to- '
. "l'hrghly sahne Vegetation rncludes emergent

' ~ sedges; grasses -rushes and reeds whrch

: ‘may have mterspersed areas ‘of- open water‘ :

'and aquatlc plants o

e _Sballow Open Water _ :
A mmerotrophtc wetland that is mtermrtm ” ;'

; vﬂtently or, permanently ﬂooded and has L

: 5open expanses of" standtng of- ﬂowmg. “

" witer. Shorelines, mud flats; shallow .-
_lakes ponds pools oxbows channels

: and similar features are: mcluded in'this ;-

~ class. Vegetatlon when present consrsts“
of. submerged and ﬂoatmg aquatrc plant .

1--'v’,forms e

Rzparzan zonés; areas along stream"'
- banks or: lake - shores may mclude a’ var1— ,

i .ety of wetland types and are: hrghly pro-

- ductive for w1ldltfe They: provide water, "
. food and cover for many different species
-7 _:and ‘can serve as important ‘travel ‘corri-©

':dors for larger species: (Nova Scotra-'

_Department of Iands and Forests = undat-

ed) Swamps or treed fens may occur as -

basms surrounded by upland forest

~The ma]or wetland forms that occur -
in areas of Canada - where forestry acttvrty :

- takes place are hsted in the srdebar o

..

= S s . Whybe Concerned ab0ut Wet_land_s?'f‘ ‘
A minerotrophrc peatland wrth the Water h
'v - ‘tablé close to the surface Vegetatton may'
- include sedges grasses reeds, brown.j

, ,i.mosses certain Sphagnum specres erica-

o ,'*ceous shrubs medrum hetght shrubs, and o

" _:Canada 3 Move to Conserve Wetlands

:-In recent years wetland values have ‘
h mcreasmgly been: recogmzed in govern-' ST
“ment and mdustry pohcy Canada srgned o
-’the Ramsar Conventron on Wetlands of ;'
Intematronal Importance in '1981. Thn‘ty__ o
one Canadtan sites have been desrgnated' R _
;_to date, and all- provmces and temtones, o
. are represented in' the’ system n 1986,
o 'the Canadran and Untted States federal» L

"Wetlands were once: vrewed as waste- Q:_ S
: lands—tmpedrments to progress which -
_4could only be made useful by drarnage- .
“and’ conversion . to agnculture orurban
devclopment Canadtans are becommg
':hfmcreasmgly aware however that wet-
lands ‘have many 1mportant functtons
Indeed marshes swamps fens and bogs
- are essentral ‘components of the earth s -
ecosystems They have their own charac-_ :_ :
teristic -roles in natural cycles,. drstmct"'_:_i
wildlife habrtats and nnportant econormc ’__ 4
'.'values ‘ e T
- As elements of a broader landscape o
' wetlands form 1mportant links- between .. -
e fuplands and the open water, of lakes and'i_ -
sstreams. They help’ maintain the natural .
L cycles and hfe-support systems oni. whrch_[___ -
Call resource use depends The effects -of
degradatron or loss of a wetland can have'
,.-“far reachmg effects on the larger ecosystem S
' . Some’ wetlands are valued because of . i
‘therr umqueness while others are impor-. . R
. tant because of cumulatlve losses of. these' v
' ‘habrtats over past decades (Bond et'al .
11992). The more we study, wetlands, the . .
. 'more we learn about their ecologrcal .
social. and economic. value Among, the .'
'nnportant wetland functtons which have »
nbeen 1dent1ﬁed are: habrtat for numerous =
';specres of plants and ammals control of _
flooding and erosion; protection: of suf- -
. .face and ground water quahty, recreanon TR
ttmber productton and ecologlcal research ST
. (Flgure 3) : : '

Maln'Wetland Forms in.
—Managed Forests in Canada' :

" Wetlands of Canada (Natlonal L
e WetlandsWorkmg Group. 1988) i
. provides: descnptlons and "

' _classmcatlon of 70 wetland .
: ‘forms in Canada: The' major. . o

‘wetland forms that occur. in . -
“areas of Canada where forestry_
'actlwty takes place melude .

BN Jdomed bogs

"+ northern plateau bogs .

;. basin _bogs

.+ slopebogs- - .
.+ “horizontal fen's
-+ ‘basinfens

« spring fens’

"+ northern rlbbed fens .
"+ basin swamps | -
. v stream swamps. e
+ « floodplain swamps o
o delta marshes )

*' '+ shore marshes

-ﬂoodplam marshes S



* .FUNCTIONS - (CAPABILITIES) - |-

_ crops), ﬁbre (e g. wood straw),
" "soil supplements (e g peat)

EXAMPLES OF PRODUCTS EXAMPLES OF BENEFITS
“SERVICES AND EXPERIENCES . ~-TO SOCIETY DERIVED_
- SUPPORTED BY WETLANDS . ' FROM WETLANDS .~
) Llfe-support *
Regulauon/Absorption B _Chmate regulatron toxrcs | '_ ' Flood control (hves saved
: absorptton stabxhzatron of . ,$ saved), contammant reduc-
‘ -___‘.blosphere processes water -| - tion, clean water,’ storm »
.storage cleansmg damage reduction, health
: ’ -beneﬁts erosron control. :
Ec‘asyst'ém‘H‘ealth - ; : Nutnent cyclmg, food cham v Envnonmen’tal ‘qualrty,'mamte—
L I support habitat; blomass stor— " nance of ecosystem integrity;. ", |
_age, genétic. and biologlcal : nsk reductron (and related '
drversrty . o '._optlon values)
Social/Cultural -
'3cience/'lnfonna" wation | Specimens for research, zoos, - | - Greater understandmg of .
o R ‘botanical gardens, represent- - | ;naturc — locations for nature
-, -ative and unique ecosystems. " - 'study, research, educatron - 3
I o ' ~,(ﬁeld trlps)
- ;‘lestbetic/ReCreatioﬁal - Nonconsumptxve uses such . |- '-_ ' _,Drrect economlc beneﬁts to
‘ oo - 1.7 --as.viewing, photography, brrd— " users’ personal enjoyment and
watchmg, hrkmg, swunmmg o ‘relaxation, beneﬁts to tounst ’
o mdustry, local economy
~'-VCut'tufal(i"sjrclljolo'gical . Wetland uses may be part _Social 'cohesion maintenance i
S o S of traditions of commumtles - of culture value to future -
S "rehglous or cultural uses, " . generatrons symbohc values
: "vfuture (optron) opportumtres . :
: Productton ‘ o
) Subszstence Production NE - Natural produ'ction of brrds o Food ﬁbre selfrehance for
: ol ﬁsh plants (e.g. bermes ' :commumtles unport substrtu-
: rushes wild, nce) ' - tion, mamtenance of tradrtrons
' Co_rnm_eijeia_l Prdélucﬁbﬁ' : L Productlon of foods (eg ﬁsh "'_”Products for sale ]obs mcome

contnbutron to GNP

) thure 3- Translatmg wetland _ﬁmctions into beneﬁts valued by society

. Adapted from deGroot 1988 and Ftlzan 1988,




St

o governments srgned the North Amerzcan ,
- -'Waterfowl Managemem‘ Plan (NAWMP) .
o v (Envrronment Canada a.nd uUs. Department _
- of Intenor 1986), Wthh focuses. on the
j'.re;uvenatlon of waterfowl and other_ :

,,mlgratory bird and wrldhfe populations -

* . "through the conservation of uplands and.

- wetlands. The. NAWMP -will affect over .

2.4 mﬂhon ha of high- qualrty Wetland and

L upland habitat in-Canada’ (NAWMP;.

Commrttee 1989)

- planding process.” Specific measures |
‘cited for sustaining wetlands. include:
; Wmter harvestmg of trmber from peat-

lands using specrally equrpped machines;
special precautions in.: plamnng the loca-

" tion and constfuction of roads, bridges,”

‘and culverts; appropriate’ studies prior to .
the dramage of peatlands and, the' appli- -

- fcatron of provmcral regulatrons and o

The" Government of: Canada has= o

E adopted the Federal Polzcy on Wetlandl .
e 'Conservatzon (Government of Canada .
L 1991) Gols of the policy mclude

o no nev loss of wetland functrons on L

all federal lands and waters

’ "j. enhancement and rehabrlrtatron ‘of .
: wetlands in areas where the contmu—-,

" ing loss or degradanon of wetlands or

their- functions. have reached crrtlcal L

' levels and

e -vrecogmtlon of wetland funcnons in
. resource plannmg, management and-
"economlc decrsron-makrng for all fed- '

* eral programs pohcxes and actrvrtres C

. and uzdelmes or work in and around
There are alsoa number of provmcnal, . g I S

and. local 1n1t1at1ves such as wetland

_1nventor1es and evaluatron programs_,-‘ ’

T Ioe CPPA Statement cztes speczfzc measures

for sustammg wetlands wznter barvestmg of
tzmber from peatlands usmg speczally- :

'equzpped machmes speczal precautzons in

planmng the locatzon and constructzon of

roads brzdges and culverts approprzate
o studzes przor to the dramage of peatlands

. and tbe applzcatzon of provmczal regulatzons

wetlands, ‘

.(Bond et.al. 1992) Ontarro recently L

) adopted-a provmcral wetland _policy, and

o Alberta and Saskatchewan are currently'

_ developmg wetland pohcres

. ‘In April'1992, the Canadian Pulp and. :
: Paper Assocratlon (CPPA): released A
_Statement by tbe Pulp and Paper Industry

on :Wetlands. The Statement observes'

- " that the “pulp and paper 1ndustry con-

. tributes srgmﬁcantly to sustammg Canada’s
~ “-wetlands by recognizing wetland func- .

. - tions in its forest resource management, __et al. 1993)

gurdelrnes for work in and around wet--.
 lands. The Canadian Sphagnum Peat Moss = - .
: Assocratron ‘(CSPMA) adopted the CSPMA o
. ‘Preservation and Reclamatzon Polzcy in

1991, while other industries are signalling

- - their commitment to wetlands through”

conservation projects (Lynch Stewart; -



- V'_"",Forestry Values and Uses

_..-1ncreasmg trmber productron through

,he swamp wetland class h
~ 'which" ‘occurs on' wet vmrneral-
as well as organic soils, has the -
N S greatest potentral for forestry :
In Canada .MOost. of the wood, harvested L
~ from swamps is black ‘spruce, Other ‘com-
o ‘mercrally 1mportant species ‘in’ swamps._'
1nclude tamarack and eastern whrte» :
‘ ‘cedar In. addrnon to the spruce swamps-
, . ;" some areas of treed fen and hardwoodf
o swamps are also utilized (Ieglum 1991a) '
Precise’ estimates. of the amount of'
. ’productrve forest on Wetland srtes are.
f-'g_*unavarlable for Canada However there_- '
- are. srgmﬁcant areas of partrally treed or,':':
L forested wetlands in_ most provrnces .
S Black: spruce dommated peatlands pro-
w~'-duce -about, 20% of all roundwood har--
' ._Vested in- Ontarro Wetlands are: also'
. '_srgmﬁcant sources of forést productron in"
- other provrnces such as Quebec Alberta .-
‘and Manitoba (Haavisto andJeglum 1991)
- Most harvestrng on wetlands.is by
T clearcuttmg, with natural regeneratronv
_ 'jfrom advance growth (young trees on the: '
7 site at the trme of. loggmg) bemg the most -
~ . common method of forest renewal Natural -
'V regeneratron is supplemented by plantrng -
) _Other srlvrcultural ‘treatments'such as.thin- L
-ning, spacmg, fertrlrzatron and dramage o
B ;have been hmrted Jeglum19912). . .
Wrth dramage or dramage plus fertrl o
,1zatron the- forestry potentral of- many L
forested peatlands and wet mmeral soil. i
’srtes can be 1mproved Many such sites
have beén: developed for- forestry in -
: Scandrnavran countrres In Canada Wet- )
. land dramage for. forestry purposes has .
S F‘Abeen limited, totalhng less than 25 000 ha‘ 4
N _'}?"’(Haawsto and Jeglum 1991) Drarnage has SR
been Thost extensrve in Quebec ‘where the
.- province. subsrdrzes these works on private .
- lands. In recent years,. some 5000 ha have .-
- been’ drained annually in Quiebec,: mamly _—
" . on clearcut areas on private lands (Trottier -
1991b) There is’ srgmﬁcant potential. for .

o dramage of selected wetlands (Haavrsto"_
' -."?:vand Jeglum 1991):" _ '
. Two broad categorres of dramage-;'-, : !
 ‘may be recogmzed 'intensive and exten- - - .
! sive: Intensrve drainage, aimed at mcreas—;"_x.._ PR
ing the productrvrty of the srte mvolves .
an- engmeered system of umformly E R
B "‘spaced ditches. The result is a high densr-f e
"ty of ditches intended to achiieve an over- -+
Call lowermg of the water table for a srte
o 'Wrth this approach fertilizers’ - "
Amay be used to address nutrient.”
deﬁcrencres or 1mba1ances
Extensrve drarnage is 4 lower S

cost approach whrch 1nvolves

‘more limited ditching to addréss partrcu—. o
lar problems “This. may involve drtchrng:.'.'
irn locahzed wet. spots prior to harvestrng.v }
and; dramrng areas which have Watered' ' .
:':,_"up followinig harvestmg (Hanell 1991 o

Trettin et al. 1991, Jeglum 1993)

"Theé use of wetland: drarnage for'j R
.:forestry is- hnuted by economrcs Instalhng L
Cand- marntarmng ditches and applyrng L
fertrlrzer are’ expenses Whrch must. be .

. _"»;ustrﬁed by antrcrpated returns from‘ 4
increased tree growth and sale of forest, g "

products These factors wrll probably,-:

',;_-contmue to hmrt the amount of drainage

. work in Canadran forests. Wrthout subsr—v _

_-drzanon intensive dramage is unlrkely o -

_becorie’ wrdespread on the other ‘hand, "

'extensrve dramage is more lrkely to be -
apphed to reduce local waterrng up rn" : 3

’ "-cuttrng operatrons (I eglum 1993)

Potentlal Impacts of Forestry
' ﬁOperatlons on Wetlands

'~"'Two broad categorres of forestry actrvrty-"_"" .

- may affect wetlands: operations’ on wet: ...

: 'land srtes and upland operanons near"., :

: 'wetland areas. Forest: access routes—'.

-roads and:skid trarls——can have the most'; o
extensive ‘impacts in:both- upland and ;° .

: ‘wetland forestry Drarnrng ‘wetlands can"."-__. L
have a range of effects dependmg on'the - - C
_-extenit and mtensrty of the dramage works R

Forestry and Wetlands



' "Operations on Wetland Sztes

.. Operatrng on wetland sites can be of par—"
",trcular concern because of the" greater,.-
- potentral for’site damage compared with™ -
- many upland sites and :because of: the"‘_‘f -

- ;ecologrcal and social Values of wetlands

C descnbed earlier.: . .
Harvestmg can be a. damagmg actrvrty

. on peatland due to the sensrtrvrty of these'-‘ L

v Ruttmg and pondmg of- water occurs as .
L skrdders break through the surface and - .
" _-churn: up the underlymg peat Seedling "= - B e
. survival may be limited due to frost-heav- -~ =~ * lconventronal summer harvestmg,'_' g
ing and erosion, and competition from .~

. sedges, grasses, cattails and alder may be .

e _»',severe Geglum etal. 1983 Groot 1987)..

" The first krnd of harvestrng on
"':Canadran wetland forest srtes was “horse_'. .
S loggmg normally done’ m wrnter This
D }system resulted in mrmmal damage to ‘the -
*site and normally Teft sufﬁcrent advance g

”-'..growth to establrsh second growth

. forests.- Mechanization of forestry follow-:
‘.. ing World War If brought the use of rub--

" ber- trred skrdders mcreasrngly large o

L clearcuts- and year-round opérations.. This

- cut’and- skrd logging method tended to_'__

' ;destroy rnuch of the advance growth and L

", -suminer operatlons led: 0 consrderable o

: drsturbance of - the ground surface o
f(]eglum 1991). In _recent:years, mdustry*

- . and forestry agencnes have worked to‘f;‘ e
" develop new silvicultural procedures to. -
_'_reduce srte damage and" ensure’ regenera- -

7.7 tion. Studres of wide-tired skidders by the -
B Forest Engrneermg Research Instltute m'_ K

'. L "-Quebec are noteworthy (Mellgren and B N
. Heidersdorf 1984). Also see a followrng e
sectron entrtled “Srte Specrﬁc Forestry DU

An Ontarro Clay Belt- study (Groot' .

11987) of harvestmg in- black spruce peat-“7" Lo

lands found that the degree of site drstur SRS
-i_bance "was - strongly related. to: site
K characterrstrcs and the type of harvestmg - R
.The study consrdered ‘three’ harvestmg_.'f"» o

B - sites to damage by machmery and the L systems on’ two black spruce site types - I

- f»resultrng mhrbmon of regeneratron o
_ _"Prnnary unpacts of harvestrng occur only"'
' ~Of, wetlands wrth merchantable trees
:vmamly treed swamps For the most part B
- harvestrng does not take place on shallow.’
+ . waters;. marshes thrcket swamps fens .-
'and ‘bogs. These latter wetlands can be -
, sub;ect to secondary impacts caused by_..: :
.. forest’ roads erosron or’ changes ml
..:'hydrology P e

~ . The major problems in harvestmg are :

. :drsmptlon of dralnage and soil. mrxrng

(black spruce/Labrador tea (Ledum) and

. »black spruce/green alder (Alnus/herb-‘ .

. poor). accordmg to the Clay Belt Forest

' Ecosystem Classrﬁcatron (FEC) system

' Oones et al 1983) For more mformatron’,_;“ '
»'about the FEC, see a followrng sectron-.';'”‘;, Ll

~ entitled “Site-Specrﬁc Forestry The three,’"‘_.-' ' '

I‘ harvestrng systems were: ' S

fellmg by feller-buncher and “full- tree.' L

U E forwardrng by darrow- trred skrdder m
- 'winter; - S

B :feller buncher and full-tree forward-' 5_'
- ing by wrde-trred skrdder 1n summer 3
. and. . - e 3 :

' 4_(fellrng manually by cham saw and
_ 'tree-length skrddmg by narrow- trredF- '
»'skrdder in summer) '

’ ‘The Ledum srte type 1s poorer 1n'-.- '
nutrrents and has a better developed fibric-

peat.and: root mat that is not broken R

through by machrnes as readily as the

: 'Alnus herb-poor type. The Alnus. herb- e L
-Apoor 'site_type suffered consrderably-"_ o
' .greater damage from summer conventron-j ) e

T oal harvestmg than' the Ledum type The .

" amount of rutting ‘on both'site types = . -
'appeared greatest for. conventional sum-.l S

. : mier harvestmg To reduce, srte damage it R
was. recommended that any area: w1th a - L
srgmﬁcant proportron of peatland should - :

be scheduled for winter harvesting. The -~
"study d1d not consrder the effects of dis- . -

turbance at roadsrdes and landmgs which
‘may involve 10-15% of the cutover area.

An’ overall evaluatron and plannrng for-, ' ,‘
o _‘wetland forestry operatrons should con— T
srder these factors '



When harvestmg takes place w1th1n

the’ basin form of swamp or’ treed fen,

they often can experience a I‘lSC ‘in the .

- local water table or “watering up” smce-"'

" the rate of evapotransptratlon on the pre-

- ”vxously treed site, and the interception of

‘precrpltatton are reduced Hence. the N

) water table rises- qurckly and remams 50

-~ for.a few years untrl vegetatron is reestab- o

- lished and acts to-lower the water. Often

these basins are damaged during’ harv est- ‘and its growing environment. Plant com:-

- ing and develop into- cattall/grass/sedge o
condmons whrch are- very dtfﬁcult to-

" regenerate Jeglum 1993).

10

- Heavy site preparation on wet srtes in
- the summer should be avoided. It can--

C damage potentral seed beds, create condi- -
' tions for development of. severe competi- -~

tion, from dense grasses and- 'sedges, and :

cause excesswe erosron and srltatlon"'

(Jeglum 1993)

' Landings located w1th1n wetlands of
: '-"'mterfermg w1th wetland drainage can

. impair water quahty and degrade habltat-
*. (Maryland Department “of Natural .
. Résources 1992) ' ' :

Upkmat, Operations near Wetlands

Potential problems for upland forestry
operations include water. quality effects -
o -related to erosion and runoff from : log— -
‘ gmg conducted ‘near wetlands Another -
--‘concern. is site damage_ to w_e_tlands as a
7 result of such careless forestry practices. .
. as using marshes, fens or ‘bogs for landmg :
sites and logging equtpment straymg into- .
nearby wetlands Marshes fens and bogs
are flat open. areas which ¢an: ‘make con-:
“Venient spots. for landmgs in w1nter L
- _'However thlS practlce can’ damage vege-.
tation and can deposit.debris which

o enters the wetland ‘with the spring thaw."

- ‘ruttmg and damage o vegetatlon -

Drammg Treed Wetkmds
for Forestrjy '

A number of sxgmﬁcant changes can be_ o

. 'expCCted from draining - peatland forests. . .
4These include an -increase ‘in"the: rooting .
~_zone, due: to the lowered water table,and :

-.an mcreased rate of decomposrtxon of the ’

.-surface peat with @ release of. nutrrents L

for t_he forest cover_,_The resulting’ mcreases

" in tree growth affect the lower vegetation

o munmes typrcal of wet environments . '
' would change to’ those more’ characterrs-"'."_.: ‘
vt1c ‘of . drrer srtes (Helkuralnen and ..
"Pakarmen 1982). . :

Forestry .Canada’ and the Ontarro L
" Ministry of Nitural Resources are currently_

-involved in.an’ expenmental dramage pro— -
vf jectin the Clay Belt regton near Cochrane; _
_Ontario. The Wally Creek Drarnage‘- n
< '_Pr01ect begun in 1984, applied dltchmg
: techmques developed for forestry 1n‘

_leand t0' 375 ha of lowland black spruce ‘

' Aforest It is intended as a pllot pro;ect to-

develop operatlonal dramage prescrip-, .
‘tions and to evaluate the. feasrblhty of

. -'broader scale drainagé in Canadian peat-.~ '
“o land’ forestry Studies. assocrated with the
project address both tree and seedlmg' -
' "~growth in response to. dramage costs of__

: _.A_treatments and environmental effects '
- (Rosen 1986, Jeglum 1991b). '

- The following is.a summary “of the'

mam 1mpacts that dramage has on forest— '
) ed peatlands :

Szgmﬁcarit growth increases in - )

. young black spruce. were. demonstrated _
‘in an exper1mental dramage pro;ect by-» o

'_.the Alberta Forest Servrce in'a black

‘spruce. swamp, 1nclud1ng d1ameter . .

growth 2.3 and volume growth 5.0 tnnes_

_ greater. than. trees on undramed control-

. - sités (Hlllman 1991). A Quebec study of. a*-
“In. gammg access to upland tlmber '

o 'skxdders or other equrpment may cross a. _-' :
L ,'wetland sometunes repeatedly, causmg-‘, ;

»tamarack swamp ﬁve years after dramage

..found mcreases in the drameter of ;T

'saplmgs of’ up to 85% versus 15% on

- undramed control plots Herght mcreased
Sup to. 64% versus '10% for controls., L
(Trottrer 1991a) These and other studies R



in Finland and the United States have
demonstrated varying degrees of increase
in tree growth due to drainage, with the
growth response being related to site
characteristics and distance of the trees
from the drainage ditch.

Nutrient depletion could be among-

the effects of drainage, by stimulating tree
growth, or by lowering the water table and
thereby increasing the effect of precipita-
tion flushing out nutrients. However,
Finnish researchers who studied nutrient
stores in peat on a forest site 55 years
after drainage found no drastic changes in
nutrient status (Laiho and Laine 1991).

Disruption of the natural runoff:

regime can be one of the more serious
concerns in forest drainage (Vompersky
et al. 1992). A study for the Wally Creek
Drainage Project in Ontario found
increases in snowmelt and storm flows in
one basin and decreases in another. Both
basins showed increases in summer low
flows. The occurrence of increases or
decreases was linked to the nature of the
drainage basins and the ditch systems.
The study concluded that drainage -does
not necessarily adversely affect stream-
How, especially if the area drained was
only a portion of the catchment area
(Berry 1991a). '

Water quality effects of forest wet-
land drainage depend on the wetland

type, the parent material of the underly-.

ing soil, plant species and climate. In
Finland, discharge waters from peatland
forest drainage projects have been found
to have large quantities of organic matter,
-suspended solids and leached nutrients.
The increase in suspended solids may be
the most serious of these effects and the
problem is most evident shortly after
ditching (Joensuu 1991). Wally Creek
researchers found that drainage-increased
pH and increased concentrations of ions
and alkalinity in adjacent streams. They
also found that water quality 5 km down-
stream of the outlet ditch was not
significantly degraded.

However, only 7% of the subject
watershed had been drained and they
stated that water quality impacts could
have been greater with more extensive
drainage works (Berry 1991b).

Aduverse effects on certain wetland
plant communities could result from
forestry practices that increase the avail-
ability of nutrients. University of Ottawa
researchers studying a variety of wetland
types in eastern Canada found that infer-
tile (low standing crop) wetlands had
higher species richness and many more

- rare species than did fertile wetlands

(Moore et al. 1989, Wisheu et a{. 1990).
Depending on the initial conditions in an
infertile wetland, eutrophication could
cither increase or decrease species rich-
ness. However, since rare plants were
found to favour the low biomass sites,
eutrophication could be cause for con-
cern from a conservation standpoint.

- The ecological effects of peatland
drainage have been addressed by Finnish
researchers for several decades.
Predictions about the rate or direction of
forest succession have proved inaccurate
in some cases (Reinikainen 1991). This

A forest road restricting drainage, causing flooding on the upstream side.

Photo: G. Sheehy
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Photo: G. Sheehy

indicates the need for better knowledge
of the ecological effects of drainage to
ensure the desired results and to avoid
unforeseen environmental impacts.

Forest Access

Roads that cross wetlands frequently
block drainage. The common result is
flooding on the upstream side of the road
with subsequent killing of woody vegeta-
tion and partial drying of the downstream
area. The upstream area may therefore
convert to open marsh or fen communi-
ties or to open water (Jeglum 1989).
Disturbing a stream channel can affect
both the direction and rate of flow, alter-
ing drainage patterns, increasing channel
scour, erosion and flooding (Baker 1991).

Roads in upland areas can cause soil
erosion and sedimentation of adjacent
surface waters. Some of the causes
include: changing or disturbing the natur-
al flow of drainage channels, roads with
steep gradients resulting in erosion, and

drainage systems inadequate to divert .

water from road surfaces (Corner Brook
Pulp and Paper Limited 1991).

Roads through wetlands tend to have
a lower risk of erosion and sedimentation
than those on many upland sitcs.
However, the potential for other hydro-
logical problems such as diversion
or blocking of draihage is greater than
for uplands (Baker 1991). Roads on wet

Low ground pressure logging equipment:
- a wide-tired skidder.

-the winter using

sites may require
extensive prepa-
ration of the road
bed, with a vari-
ety of measures to
handle drainage.
The extent of
these measures
and the potential
impact on wet-
land sites may be
reduced consid-
erably by access-
ing these sites in

ice or winter
roads which do
not require a bujlt-
up grade.

~ Measures to Remedy or Reduce

Impacts of Forestry Operations

Forestry agencies and forest prodilct- com-
panies in a number of jurisdictions have
developed measures to deal with the wet-
land concerns described above. These
include new silvicultural measures to

reduce disturbance of wet sites, road con- -

struction techniques to.maintain drainag$
and control erosion, and forest manage-
ment approaches which integrate wildlife
conservation measures with timber sup-
ply. Rescérch and development efforts in
a number of areas are improving the tools
for wetland-compatible forestry operations.
Several examples are presénted here.

Site-Specific Forestry —the Ontario
Experience

Recognition of the site damage and asso-
ciated problems with regeneration,
which' can result from conventional log-
ging techniques on peatland, has been an
important incentive to develop the new

“site-specific phase” (Rosen 1986) of

peatland forestry in Ontario’s Clay Belt.
This latest stage in evolution from the

Shear blading, a technique to prepare a site for
planting or seeding, is done during the winter to
' minimize site distyrbance.

Photo: Forest Engineering Research Institute of Canada



horse logging and wheeled skidder phases
has a number of important aspects:

« the Forest Management Agreement.
(FMA) system transfers responsibility
for regeneration. from the Crown to
companies;

» development of a detailed site clas-

sification, the Forest Ecosystem -

Classification (Jones et al. 1983); and

» innovations in equipment and silvi-
cultural practices to improve regener-
ation success on peatland cutovers
(Rosen 19806).

The FMA system was initiated in 1980
when Abitibi-Price in Iroquois Falls, Ontario
became the Ontario Government’s first
FMA partner. Under FMAs, companies are
.responsible for the silvicultural work in
their licence areas. This is intended to
ensure prompt and effective regeneration
of cutovers. The penalty for missing regen-
eration targets is a corresponding reduction
in allowable cut (Haavisto et al. 1988).
Companies are reimbursed for a portion of
their regeneration costs based on agreed

silvicultural systems termed “harvesting

- and regeneration options”. These systems
are developed for particular classes of
sites according to the Forest Ecosystem
Classification (FEC) (Ecological Services
for Planning Ltd. 1987). The FEC
identifies Clay Belt site types which have
predictable rcsponscs to silvicultural
treatments (Haavisto et al. 1988). This
has resulted in dcvclopmcﬁt of criteria
for harvesting and silvicultural prescrip-
_tions that aid forest managers in making
informed decisions, resulting in reduced

site impacts. Forestry field personnel in -

the Clay Belt are becoming very adept at
recognizing and distinguishing FEC site
classes (Rosen 1989).

A recent development in logging on
Ontario’s peatlands has been the use of
wide tires or wide tracks to reduce the
ground prcssurc of logging equipment
and the resultant site damage from rut-
ting. This has been accompanied by

increasing use of larger equipment (skid-
ders and forwarders) which can move
more trees at a time, thus reducing the
number of passes over the ground.
Together these measures can reduce
the extent and severity of site damage,
protect the advance growth and improve
prospects for regeneration. These changes
in equipment have been combined with

other measures to develop a concept of

“careful logging” (Jeglum 1991a) or “care-
ful logging around advance growth”
(Jeglum et al. 1983, Gingras et al. 1991).
These measures include:

s following defined skid trails with log-
ging equipment (feller-bunchers or
feller-delimbers) to preserve advance
growth between the trails;

« using longer booms on feller-delimbers
to widen the space between trails;
and .

» using skidding and forwarding
machines and methods to minimize
damage to advance growth (Jeglum
1991a). '
Site preparation can enhance black

spruce regeneration from seed (although
it would reduce the amount of advdnce

A logged site showing results of careful logging to protect advance growth.

Young trees were present on the site at the time of logging.

Photo: G. Sheehy
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Photo: G. Sheehy

growth which may be present). The low
bearing strength of the peat surface 'is a
problem for eqﬁipmem in the frost-free
periods. This has led to the development
of “shear-blading”, a site preparation tech-
nique which involves bulldozers with
blades sharpened at the bottom edge.
Shear blading is used when' the intent is
to plant or direct seed. It is done in win-
ter to avoid rutting and breaking through
the top root mat. Competing vegetation is
thus removed while the site is relatively
undisturbed, leaving a good seedbed for
spruce (Ecological Services for Planning
Ltd. 1987, Pelletier 1991).

A cross-drain culvert installed to direct

drainage under a road bed. Note the berm .

constructed behind the culvert to control

drainage along the right-of-way.

Seasonal restrictions for operations
on wetland sites can reduce potential
impacts. Harvesting wet sites in winter
can reduce rutting and prevent the accu-
mulation of water through pooling.
Winter roads often reduce the need for
stream crossing structures and eliminate
the requirement for built-up grades. This
will reduce the risk of blocking water
flow in wetlands and lessen the potential
for erosion.at stream crossings. Similar

approaches to site-specific forestry are
being developed and implemented across
the country.

Consulting the Experts

A number of companies have responded
to increasing concerns about non-timber
values of forest land by hiring biologists
to work with woodlands staff. The biolo-
gist may be a permanent staff member or
a consultant, usually acting as an advisor
to planning and field staff on ways te
incorporate wildlife and non-timber val-
ues in the forest management plans and
operations. This may include recom-
mending cutting measures to maintain or
enhance habitat or working with road
construction personnel to develop mitiga-
tion and site rehabilitation techniques to
control croéion and sedimentation at
stream crossings. The company biologist,
working with planning, road construction
and logging personnel, helps to identify
problems and devise solutions (Smith
1992). This approach can be quite effec-
tive to develop site-specific, cost-effective
measures to remedy existing problems,
prevent problems from occurring and to
remedy unforeseen impacts. Among the
measures which have been applied are:
« installing cross-drain culverts to direct
runoff under the roadway and into
the bush; .

» constructing berms to direct water
into cross-drains;

= installing sediment ponds to treat
runoff from bare $oil areas (sediment
ponds would be placed in a ditch sys-
tem to slow the water and cause sus-
pended solids to settle out);

» stabilizing eroding soils with a cover
of crushed stone; and

= using selected seed mixtures to stabi-
lize erodible soils.



Planning for Wildlife Habitat

In several provinces, forest products com-

panies have joined with wildlife agencies

and non-government conservation organi-

zations to integrate wildlife habitat needs

in timber management pléms. Examples of
. these innovative projects include:

In New Brunswick, the Forest Land
Habitat Management Program
involves developing and testing rela-
tionships between wildlife species
and forest habitats. A major objective
is to define explicit objectives to
achieve the amount and distribution
of forest habitat classes required to
meet desired wildlife population lev-
els for each of ten timber licences
(Wildlife Habitat Canada 1992).

In Manitoba the Forestry/Wildlife
Management Project is a coopera-
tive venture with the Manitoba
Department of Natural Resources,
Abitibi-Price Inc., REPAP Manitoba,
Wildlife Habitat Canada and Forestry
Canada through the Canada/Manitoba
Partnership Agreement in Forestry
and the Manitoba Habitat Heritage
Corporation. It is develop-
ing a process to assist
resource managers in esti-
mating wildlife habitat val-
ues in the forest. Through
selection of key indicator
wildlife species, models
will be developed and
incorporated into a geo-
graphic information sys-'
tem to predict the impact
of forest management
practices on the supply
and quality of habitat for
resident wildlife. This will
allow resource managers
to evaluate forest manage-
ment options and modify
plans if necessary (Mani-
toba Department of Natural
Resources et al. 1992).

This road, constructed down a long slope on

erodible soil, bas been stabilized using
crushed stone and seeding with grasses.

In Saskatchewan, the Integrated
Forestry/Wildlife Program involves
Wildlife Habitat Canada, Weyerhaeuser
Canada Ltd., the Saskatchewan
Wildlife Federation, federal and
provincial agencies and other organi-
zations. This is a five-year effort to
identify key wildlife species and

Photo: G. Sheehy

A sediment pond maintains water quality for runoff from a road.

Photo: G."Sheehy
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determine their populations, conduct
a habitat inventory, develop a com-
puterized habitat suitability analysis,
and ime‘grate habitat goals in forest
harvesting plans (Wildlife Habitat
Canada 1992).

In the Alberta Weldwood Hinton
Timber-Wildlife Integrated Man-
agement Project, Weldwood of
Canada Ltd. is working with the
Alberta Department of Forestry, Lands
and Wildlife to develop a cooperative
modelling approach to predict future
supplies of timber and wildlife habi-
tat. The project examines at the land-
scape level, the long-term effects of
timber management proposals on
wildlife habitat. It will be used to
coordinate objectives and improve

I'he Upper Humber River wetland complex is Newfoundland’s most important

management systems on the Weld-
wood Forest Management Agreement
at Hinton, Alberta (Bonar 1991).

In Quebec, the “Action Aménage-
ment” committee involves Domtar
Inc., the ministere du Loisir, de la
Chasse et de la Péche, the ministere
des Foréts and the Fondation de la
faune du Québec. The committee
was established in 1985 to develop a
forest management strategy that could
be applied to deer yards located on
Domtar’s propérties and Crown
lands. The resulting 70-year plan
(revised every five years) describes
objectives and techniques to be
adopted for sustaining the potential
of the forest and its wildlife for the
predetermined areas (Dorval 1993).

waterfowl production area.

Photo: NAWCC (Canada)



« In British Columbia,
Fletcher Challenge Canada
developed the Coastal
Blacktailed Deer Winter
Capability Mapping
Project in cooperation
with the B.C. Ministry of
Environment, Lands and
Parks, and the B.C. Ministry
of Forests. The project
integrates biogeoclimatic
data, topographic/physi-
cal parameters (slope and
aspect); and snow zona-
tion in a mapping system
to facilitate the develop-
ment of a comprehensive
land use strategy. The use
of a geographic informa-
tion system allows the
overlapping of the mapped
data bases, the rating of
integrated parameters,
and the production of an interpretive
map illustrating the deer winter habi-
tat capability of the land base. The

- mapping system will be used to guide
harvesting deferrals of old growth
timber areas with high potential for
deer winter habitat (Lindsay 1993).

These integrated planning approaches
could have considerable merit for accom-
modating wetlands and associated wildlife
in land management on a regional scale.

Cooperation for
Wetland Conservation

Companies can do a great deal for wet-
lands by joining others in partnership for
conservation projects. '
Corner Brook Pulp and Paper is join-
ing with the Newfoundland and Labrador
Department of Environment and Lands
and Ducks Unlimited Canada to protect
and enhance habitat in the Upper
Humber River wetland complex. These
wetlands, which fall within the company’s
operating limits, are the province’s most

Portable steel bridges are one method of stream protection in forwarder operations.

important waterfowl production area.
This undertaking is part of the Eastern
Habitat Joint Venture of the North
American Waterfowl Management Plan.
The project partners are implementing a
land stewardship agreement which
enables the provincial government to
establish a wildlife reserve in the area and
the company to carry on compatible
forestry operations (Soper 1990).

In Nova Scotia’s Saint Mary’s River
Forestry/Wildlife Project, Stora Forest
Industries Ltd. and Scott Maritimes Ltd.
are working with federal and provincial
resource agencies, Wildlife Habitat Canada
and other conservation grdups to inte-
grate wildlife concerns in intensive forest
management systems. This includes
developing techniques to maintain and

-enhance riparian habitat (Wildlife Habitat
Canada 1992). Among the products of

this project is a video on stream protec-
tion in forwarder operations (Camozzi
1991). The video describes such innova-
tive measures as portable steel bridges
and log bridges developed by Stora Forest
Industries. One of these reusable bridges,

Photo: Stora Forest Industries Ltd
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suitable for streams up to three metres
wide, can be delivered and installed in
minutes by the grapple forwarder which
then uses the bridge to cross the stream.
Cooperative wetland conservation
can be carried out at any scale. In one
small but noteworthy project, Corner
Brook Pulp and Paper used innovative
road building techniques to cross a marshy
creek while enhancing habitat for water-
fowl. Ducks Unlimited (Ianad;t (DUC) was
involved in the project along with Fisheries
and Oceans Canada. DUC helpcd design
the stream crossing structure, and Fisheries
and Oceans identified the need for fish
habitat protection measures. The compa-
ny provided the staff and equipment to
build the crossing structure which con-
sists of an earth fill dam
incorporating a concrete
fish passage structure.
Company staff installed
waterfowl nesting boxes
along the margins of the
enhanced wetland.

Protecting Sensitive
Aquatic Features

A variety of measures may
be used to minimize the
impact of forestry opera-
tions on surface waters
and aquatic habitats. One
such situation which has
occurred in a number of
jurisdictions in Canada is
the protection of water
quality for ‘municipal
water supply water-
sheds. Corner Brook,
Newfoundland is one
such case, where the
municipal water supply
comes from Corner Brook
Pulp and Paper’s operating limits. To
enable forestry operations to proceed
within the watershed, the company
worked with a number of government
agencies to develpp the Corner Brook

Watershed Harvesting Guidelines (Corner

Brook Pulp and Paper Limited 1991). This )

manual describes a broad range of opera-
tional measures to maintain water quality
and qﬁantity. While not strictly concerned
with wetlands, the general approach and
a number of the specific guidelines are
relevant to wetland conservation.

The manual is intended for company
field staff and loggers. In a concise for-
mat, it begins by describing the relevant
regulations and required permits for oper-
ating within the watershed. It then
describes specific measures for road con-
struction, stream crossings, buffer zones,
harvesting on steep slopes, fuel handling
and storage, and response procedures for
accidental spills.

Special construction measures for a road crossing a marshy creek. The road bed is an earth

Sill dam which raises the water level to enbance the wetland for waterfowl habitat.
' A fish pass structure is in the middle of the photo.

Photo: G. Sheehy



; . Best Management Practices -
. the Us. Expmence ' ' ,
: The Clean Water Act of the Umted States

- ."estabhshes national water. quahty goals
o and 1denttﬁes various land management E
practices. as p0tentral causes of erosion
“and sediment pollutron For. forestry, the - .
1dent1ﬁed practrces of concern are road' ’
3 construcnon harvesting. and srte prepara-‘ :
~tion... To implement the Act,. individual
- states develop what, are termed “Best-

Management Practrces” (BMPs) These are

B -‘_’management and srlvrcultural techmques,
- to prevent-erosion at the source (Baker
;3_1991) Some states have developed qulte 2l
‘. - specific and detalled BMP gurdehnes and ‘
‘ ":_procedures to apply to wetlands stream

crossings andshofeline - areas “These are

_ outhned in 4. followmg section entltled
' “Other Handbooks and Manuals”.” -

‘Mihnesota, which contarns bOreal

e _forests and wetlands srrmlar_ to some areas . -

", of central Canada, has developed an'inno-

: _vatrve BMP approach Thrs mvolves a" -

manual entitled. Water: Quallty in Forest

L Management (U.S. Forest Service et al. - .
'A'undated) and an mdependent audit pro- -

‘cedure to €valuate companies’ compli-

,';ance with BMP requirements (Rossman

- and’ Phl]hps 1991). This small; “hip pocket” .-
manual descrrbes general water quality :
- -measures such as filter strips along streams
-and fuel and equrpment handling proce-"
L dures It also contams _specrﬁc,gurde_lmes“ '

 for: -

' a'roads - desrgn constructron and '

. mamtenance

" . _harvestmg — planmng, desrgn, oper—f '

. ations and. follow -up; -

Cm .51te preparatlon — plannmg, recom- " -

“mended prescrrptrons and alterna-
' tives;,

. lpestrade use — pest1c1de SClCCthl’l

. ‘xntegrated pest management and han- '

“ dling procedures; and

. prescrrbed burmng — plannmg, pre—

- scriptions and after-firé. maintenance.

T he. audrt procedure 1nvolves ﬁeld,ﬂ,- ;
“vrsrts by:an evaluation team Wthh s
includes a wide. range of 1nterests and , _
:expertrse drawn from federal state and - .
county agencnes acadenna and conserva-f “
. tion orgamzatrons Audrt forms are ‘based

on the BMPs descrlbed in the Water

' Quality manual. For each BMP apphcable o
" to. the forestry operatron bemg evaluated o
the audit team assrgns a ratrng from 1

' (“gross neglect™ to 5 (“operatron exceeds .

requlrement”)

Mzsszsszppz s Best Management'-" ,
Practices for. Wetlands (Baker 1991) was )
developed for forestry operatrons in. the' - '
. " state’s extensive: bottomland areas.. =
' "Maryland s Guzde to Forest Harvest
Operatzons -and Best. Management»'

o 'Practzces (Maryland Department of
* Natural Resources) isa detarled ‘manual -
-whrch contams envuonmental protectron'-, o
measures at varyrng levels of restrlctron;. o o
: of forestry activities. - " e o
' ‘The ‘National ‘Council of the Paper\ Sl

. 'Industry for Air and Stream Improvement e _'

- (NCASD is a research and advisory bedy . -
of the United States forest 1ndustry In
-1989 it ‘established 2 Forested Wetlands
Envrronmental Research Program to_f"_"*

; determme how companres can: “manage R,
forest wetlands for timber. productron*_-f ’

: whrle provrdrng for other nnportant wet-

- land functions such as: water quahty main-
"'tenance streamflow drscharge regulatron‘ _

- and wrldlrfe protectron” (Ice and Lucief .
1990) The program has three ma}or goals .

. 1dent1fy and characterrze 1mportant - A
L 5forest wetland types of the Umted. ST

R States

.‘. _: develop techmcally sound methods

" for: measunng ‘the functlons and val- -
. ues of 1mportant forest wetland’ 4

types and .

w determlne effects of. commercral tim--

 ber management on the short- and
’ “long- term functions- and values of forest
wetlands to facrhtate 1dent1ﬁcat10n of

_econormcally feasrble Best Management :

Practrces B



e As an uutral stage rn the program the""'
'NCASI organrzed a symposrum to. address e
environmental concerns, assessmentf ;

< 'techmques and management optrons;-‘ S

. related to forest wetlands. Published in'a - '

" technical bulletin (NCASI '1990), the - 0"”" H“”‘”’""ks “"“ M“”““’s

B papers from the | symposrum address &
L number of issues relevant- o’ forestry wet— .

land mteracnons 1n Canada !

o Environmental Protection
v in Forest Dramage

- itled Guide sur le dmmage sylvzcole to "
'-"'_'.rassrst in plannrng dramage to mrnrmrze RS
L nnpacts on the site. - :
A study in Mrchrgan of wrldhfe forest' '
s harvestrng and, dramage (T rettrn et al. .
"1991) emphasrzed that habrtat mches are,
strongly mﬂuenced by silvicultural pre- e
o '-scnptrons The researchers. in- thlS studyf_g.
. ' -_concluded that dramage pro;ects offer"
opporturutres for’ sustarnmg or enhancmg, ‘
: -wetland wrldhfe values. Desrgmng cuts. to
L mcrease edge habrtat and retarnrng snags :
are 1mportant c__onsrderatr_ons Drtches':-
' -~ also ‘provide-.,a‘,quatic habitat. Maintaining®. -.

i Frnnrsh forest dramage prolects mcorpo—-
rate.a varrety of measures to prevent sus-
- pended solids from reachmg lakes or;’ h

'_ streams, These mclude T :

9 . mlmrmzrng the velocrty of drtch water ‘j

leavmg buffer/ﬁlter strrps of undrs—

of Water between drtch outlets and::,-'

- ;recervmg streams

. _usmg temporary dams durmg drtch"'.

'constructron and ",

' ‘.. dlggmg sedrmentatron prts and ponds ’
Lat strategrc locatrons ‘within the'

- .“dramage system (]oensuu 199 D.

‘ The Wally Creek Dramage Pro;ect",

’ mcludes several of thése' measures which'. -

- are descnbed in a Forest Dramage Manual"’

e »developed by the: Ontarro Mrnrstry of "
; 'f; Natural Resources (Rosen 1989) ‘As’ well .

-;"the Quebec mrnrstere dur Energre et des

©"Ressources has develo ed a manual entr-: .
L P T .mteractlons ‘The Mmrstry has' produced a-

video, Cumng Near the Edge, which bneﬂy'_;:;._" ' _
. - describes concerns and appropriate timber i
’ 'management pracnces for wetlands and

. jrrpanan zones.’ The Vrdeo mtroduces three o

T manuals mtended for resource managers The,
« Code of Practice for Timber. Managementrf o
'_.Opemtzons in Rzparmn Areas (Ontarro,- RS .
Ministry of Natural Resources 1991); Timber .
"Management Guidelines for- tbe Protectzon o '.' :
*-of Fish Habztat (Ontario Mrmstry of Natural - B
"' Resources 1988), and. Envzronmenmlﬁ- B o
_Guidelines for Access' Roads and Water . . o

K Crossmgs (Ontarro Mrnrstry of Natural'; PRI

. Resources 1990) T

"'or enhancrng specres rrchness requrres{ o
- that specrﬁc habrtat ob;ectrves be includ- - PR
: 'ed as part of the srlvrcultural prescnptron e

~In ‘addition’ to the procedural manuals“ _
":descrrbed earher there are a number-of B o
:‘-"publrcatrons some quite detdiled, which "
. describe- envrronmental protectron mea-_',."
'j»'sures relevant to foreSt operanons in of
_:-_near Wetlands Some .were deveIoped L
specrﬁcally for wetland- forestry (South oL
-Carolina Forestry Commrssron .undated,
:North Carolrna Department of Envrron-' -
‘ment, Health and Natural Resources~._
1990, Georgra Forestry Association 1990)
: Others address envrronmental concerns
for harvestmg or road burldmg on a vari- |
Soety of sites (Racey et.al. 1989, MeCubbin..*
turbed vegetatron for overland ﬂow et al, 1990 Quebec nnmstere der Energre:-
et des Ressources 1990 Newfoundland .
. :.Department of Forestry and Agrlculture o :
. arid Newfoundland, Forest Service 1992). - -
" Still others focus on habitat needs of wet .+
land wrldhfe specres (James 1984 and 1985,
: ":Ontano Mmrstry of Natural Resources 1988a: ' -
and 1988b) Most, if notall resource agencres-i' L B
: .have developed such manuals ‘or: gurdehnes A
- Most provmces in. Canada have devel-.v, o
- 'oped guldehnes for. forestry operatrons in - .
:inpanan zones and ﬁsh and wildlife habrtat S B
_.-'xprotectron Ontarro s Mrnrstry of Natugal =~ 0
" Resources has a comprehensrve Canadran; _
program applrcable to wetland/forestry'.- L




5 etland ‘conseérvation -in_ea-f_ _
- sures-need not unduly -
restrict foreStry opera-

- tions; nor-are. they lrkely

to add srgmﬁcantly to .industry’s costs.
. Many creative solutrons to: conservatron
problems are already in’usé in Canada,".'
“and elsewhere ‘Broader applrcatron of =
estabhshed techmques wrll serve to mam—

tam these vrtal habrtats

The results’ of this study suggest a_'
number of recommendatrons for wetland—t .

compatrble forestry

(1) Good road constructzon wrth ade- o
quate provrslon for dramage and revege- .
. -..tition of roadsrdes susceptrble to er051on S

should bé* standard practice. The. env1ron-‘. -

mental nnpact of d stréam. crossmg on a

- valuable ‘aquatic habrtat 1s not lessened:
because it is located on-a lower standard__, y
road and not a primary- road (Ontarlo a

Mrmstry ‘of Natural' Resources 1990):

Srmrlarly, the overall rmpact of a'toad’is.
' determmed by the crossmg measures“.'
used for all dramageways envrronmentalv
protectlon measures’ are requnred for -,
-small creeks and brooks as well'as ma;or"_‘

. streams.

(2) Site classzﬁcatzon systems for Wet-"-
lands are parncularly important: Sometlmes- '

these are only partly ‘covered by, exxstmg

forest classification systems. These systems -
need to be provmce wrde and need to be
. expanded into the non-commercral forested.'
" wetlands and the open wetlands Federal =~
and provmc1a1 agencies’ should developi‘ o
these systems “with mput from forest-v
operators and blologlsts as.well as experts_
-+ in-forfest:site relationshrps Classrﬁcatron- -
' ""-. systems must be supported by. 1nvento-
" ries of wetland flora and fauna. This will g
“assist development of site: specrﬁc srlv1cul--_" o
tural treatments and appropnate wetland

pl‘OtCCthl’l measures

(3) Harvestmg operatzons sbould be =

carefully plarmed usmg good site- -type

mformatlon Knowledge of the’ drstnbutron‘ :

loggmg operatxons accordmgly, therebyw -
. -reducing site damage. © . - L
- (4) . Winter loggmg is proven method"
.. "whlch should be used where necessary to 5 '_ .
mmlmrze srte damage Operatmg on"j.'j' Lo
’ ‘frozen surfaces or. W1th snow ‘cover . ‘
avoids the problems of ruttmg and com--'i-v"'f
pactron and also reduces’ damage to _
_ advance growth (Ieglum et al.
| 71983, Groot 1987, Groot 1992)..
'-"'~“W1nter roads reduce the poten— CO“CIUSIO“
o tial for srte dlsturbance erosion”
L _' at stream crossmgs and d1srup- R
“tion of dramage “The move by the forest B L
: -'mdustry to low ground pressure loggmg c ‘
¢ equrpment allows greater access. to wet- :
‘ter afeas in frost-free-periods. T his’ may . .
lead ‘to: greater srte nnpacts (Groot 1992) o
‘Where summer peatland operatrons are
unavordable site- specrﬁc information - ) -
“should be used to’select: the least. fragile N
: :'srtes Low ground pressure equrpment '
‘ should also be used: when summer opera-. o
-~ tions are necessary ' Lo o
() Industry planmng and operatzons R
- staff should be mformed of the valuesof . .17
: wetlands’ so that. they may consrder these "
values in- cutblock desrgn block layout ER ,
- -and harvest supervision. Thrs educatronal'-.__?-'," e
. effort’ should mvolve government -agen- - :
' ':_c1es and non government groups as well . E
-as mdustry :
.(6) Equzpmertt operators should bave'
‘training to _recognize sensmve ‘sites and - SRR
. .avoid damagmg practrces (Groot 1987) AL
good operator using - any kind of equip-
ment may ‘be. better than a careless one -
. ausing the best equlpment (Groot 1992) R
' @. The forest. mdustry should use
) ‘speczal expertisé 1o ensure that wetlarid-
vvalues are mcorporated effectrvely 1n . '_
'plannmg and executrng forestry opera-w
' thIlS A number of compames “have blolo-’ L o,
- gists-on staff or under contract,’ These"’.'-.‘f S
_ fspecralnsts should exchange mformatron'f o
- and cooperate on research S

»»”. of srte types allows planners to schedule ,




(8) Cooperatzve habztat conservatzonf‘
".. efforts such as the Upper Humber Eastern K
-+ Habitat Joint: Venture Project and the Saint -
- -Mary’s River Forestry/Wlldhfe Pro;ect _

" should be expanded: These offer excellent

(12). Further environmental assessment

of fOrest dramage proposals should be '.'_ '
. used as a tool for identifying and alleviat -
mg the 1mpacts of forest dramage, with .-

~ . The North’ American Waterfowl Manage-A .

- nent-wide. Sensitive, managément of_ for-- .
T forest industry can' make an 1mportant
o ) Research and development in the

B _.and ‘careful loggmg such' as_that bemg
"’." done by the Forest Engmeenng Research

snte specxﬁc mmganon measures to" be»
" opportunities, for comipanies; agencies and; . T
conservanon groups ‘to pool resources :

-’ ment Plan provides an umbrella for:many. - 3 ,
‘new-and mnovanve _projects to be devel- R Lo -
. oped. The plan has an ambitious objective: Wetland conservatzon measures need not
10 restore wateffowl populations; conti- "anduly restrzct forestry operatzons nor are

tbey lzkely to add szgmﬁcantly to zndustrys '

est- lands'is"integral'to its success, and the

» ' costs Many creatzve solatzons to conserva-
contnbutxon to this’ end

.areas of low- round ressure’ equi ment"
® P P T and elsewbere Broader applzcatzon of

- tzon problems are already in use m Canada L

- Council (Mellgren and Heldersdorf 1984

‘Gingras et al. 1991). must contmue ,
e ) Forest management codes of prac-,, .

- -..tice and guidelines should mclude wetland .
. ',conservanon consnderanons adapted for' :
‘specific regions in Canada: | '
_ ‘(11) The. design ‘of shorelzne buffers‘

. and filter strips requires careful thought.

- These should .consider the Charactenstlcsu
o ‘of mderdual sites rather than followmg"
_strrct guldelmes -applying to broad geo-' '

B graph1c areas. ‘The survrval of buffer stnps

22

. can be an nnportant 1ssue In sofne cases .:
K - trees may be blown down wrthm a few. -
. years, offenng httle beneﬁt for’ stream-sta:
' blllty or water quality. On-51te judgements A
and vananons in buffer strip dimensions - -
"based on site condxtlons rnay ‘be. better' EE
" than ﬁxed Wrdths The requrrements of g "
_terrestrial . and aquatlc resources should: ' _
.- determine the design of the. buffer -
(Garland 1_.987)._Lands_ca_pe_ level habitat
- analyses and integrated timber/wildlife
' management such as New Brunsw1ck s . :
" Forest Land Habitat Management Program n

_' 'these vztal habztats

establzshed techmques wzll serve to mamtam o

e

nnplemented as necessary (Rosen 1989

Jeglum 1991b) Extenswe dramage mea- - -
‘, sures are hkely to have less 51gn1ﬁcant L
_ .:nnpacts than mtenswe systems 'Limiting -

the total area dramed W1th1n a glven':

' watershed could also reduce the potentral_ .
';water qualrty impacts (Berry. 1991b). .

. Forest managers should take special care’ ..
in fertilizing drained sites: Eutrophication ="

of wetlands should be avoided where this

"pwrll adversely. affect exrstmg plant com-.
. munities (W 1sheu et al. 1990)

1

and the Manitoba Forestry/Wildlife. B

'Management Pro;ect will achieve ‘more
for wetlands and wlldhfe t_han will. uni-

- form leave strips along shorelines.:’
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