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I NIRODU CTI ON

The purpose of land-use p'lannìng ìs to outline on the basis of a

rat'ional decjsion-making process how land and assocjated resources can

be best allocated for exjsting and future generatjons. Unfortunateìy,

due to the conrplexity of the resource base, there is no one consistent

method of land ana'lysis and classjficatjon appììed to the land-use

pìanning process. In additfon to'the problem of consistency, jndivjdual

methodologìes that have been developed for specìfìc purposes elsewhere

were found to be too costly to imp'lenrent or could not be adapted, for a

variety of reasons, to the specifjc task of jdentjfying recreational

sites in the Province of Manitoba. The purpose of this thesjs'is thus

to outline a method of land ana'lysjb and classification that can be

util jzed to i dent'ify speci fjc sites for recreatjonal devel opment 'in

the Canadì an Sh'ieì d porti on of Mani toba.

Tire f i rst step i n the process of devel opì ng an ana'lys j s and cl assi -

fication system for Manitoba was a review of several exist'ing systems.

Thjs was done in order to determine jf there are common problems inherent

in existing methods, and to subsequently attempt to avoid those problems

in the formulat'ion of an anaìys'is and class'ification system for the Mani-

toba Shiel d.

A maior controlì ing tactic 'i.n the process of developing a method

of land anaìysis and classjficaticrn was that of cost. Funds were not

available to undertake the development of a nrethodology, nor were they

available to undertake the detajled jnventory of the resource base which

xll



IVoul(l lre necc:;1ary, Irt vir:w of thf s ¡rroblorr il. was necessary to develo¡r

the lattd analysis and cìassil'jcation systern around ex'ist'ing sources of

jnfornratjon. In revjelving'informat'ion sources avajlable'in the Province

of I'iani toba i t was foulld that the most comprehensi ve source of resource

jnformation js contained in the Forest Inventory. Hence, the Forest

Inventory data is used as the base lìne data for the land anaìysìs

and classification method whjle other inventory-'informatjon sources,

such as the Canada Land Inventory, are used to suppìenent the data base.

In selectìng the Forest Inventory informat'ion as the primary data base

for the analysjs and classjfication system'it was recognized that the

informatjon was ava'ilab'le onìy for the forested area of the Province

of Manitoba. Further, since most recreational activjty occurs ìn the

Canadjan Shjeld, the ana'lysi s and cl assj fjcation system was deveì oped

for specific appìication in the Canadjan Shield. The prìnciples of the

system are, however, flexible enough to allow,the app'lication of the

method to the forested and inventoried areas of the Province.

In selectìng the Forest Inventory 'informatjon jt was recognized

that, since the data base was originally generated for the purpose of

forest management, it was necessary to establish a series of ìnterpret-

ative criteria jndicative of sujtabi1 ity for recreat'ional purposes. This

was done through a process of experimentat'ion and field checks over the

course of f'fve years. The final crjteria are thus based on experjence

obta'ined over five years of experjmentation and actual use of the

criterja to finally locate and subsequently deveìop specjfic sites for

recreational activities.

xl't I



In or(lol t.o 1r lacc

described in th'is thesis

'identi fied:

t.hc I antl anaì.ys ìs

ì nto perspectì ve

anrl r;l assì ficat'ion rnethod

tlo objectives have been

'i. to jdent'ify some primary generaì characterìst'ics which

should be inherent jn a nrethod of land analysis and classificatìon,

ano

ii. to evaluate the proposed method of land analysjs and classj-

fication relative to the primary characterist'ics whjch should be jnherent

i n any method of I and anal ys i s and cl ass'i f i cati on.

Thjs thes'is meets these objectives jnsomuch as Chapter I is

devoted to the descniption and evaluation of three methods of analysìng

and cl assì fying 'land. chapter I thus sets the f ramework by out'lining

several problems common to land analysis and classjfication methods.

Chapter II, on the bas'is of the data contained in Chapter I and a

genera'l I iterature review, outl ines additionAl genera'l primary charac-

teristjcs which should be recognized in a method of land analysis and

classification. Chapters I and II are thus devoted to meeting the first
obiect'ive of thjs thes'is. Chapter IIi outlines the three-stage method of

land analysis and classificatjon that has been formulated for the Cana-

dian Shieìd portion of Manitoba. The second objective of this thesis

is met in Chapters IV and V insomuch as Chapter IV is an evaluation of

the method relative to the characteristjcs outljned jn Chapters I and

II, whjle Chapter V is a critique of the method. The thesis concludes

with an Appendìx whjch is a workjng example of the appìicatìon of the

method of land anaìysis and classification in the Canadjan Shield portion

of Manitoba.

XIV



SOME I4ETHODS OF LAND ANALYSIS AND CLASSIFICATION



CHAPTER I

SOMT METIIODS OF LAND ANALYSIS AND CLASSIFICATION

Although the free market economy allows land to go to the highest

bidder, this does not necessariìy result jn land bejng used in the

manner to whjch jt is best su'ited. In viewing th'is phenomenon it
becornes necessary for governments or other instjtut'ions to control

land use by assìgning prìorjties for certaìn land occupance. Land is

thus analysed, and subsequentìy classjfied, for the purposes of deter-

minìng the use to which it js best suited.

This chapter outljnes and evaluates three nlethods of ana'lysìng

and classìfyìng land for recreatjonaì purposes. it is recognìsed

that there are numerous methods of analysl, unO cjassjfjcatjon ìn use.

However, the ìntent of this chapter is not to conduct exhaustjve

research i nto the aspects of I and ana'lys j s and cl ass'if i cat jon. I ts

purpose js to outl'ine desirable general characteristics whjch should

be inherent'in a method of land ana'lysis and classificatjon. 1,Jjthjn

this perspectìve, therefore, three methods of anaìysis and classifj-
cation were selected for illustratjve purposes only. These three

systems have, in combination but not indjvjdualìy, prìmary character-

istjcs that should be inherent jn a method of'land analysis and

cl ass i fi cati on .

The three methods described and evaluated are:

i. The methodo'logy for an ìnventory and classjficatjon of land



for l'.r:reat'i.ral ,'.r', l)ì"0lJosed by D.G,'frylor.¿rrci c.w. Thorson.l
ji. A.tì.t).4.':; otrl.rloov'recreatjcrn 'l¡ncl r.a¡rabìlìt.y classification

system,2 and

jii. 0ntario's nrethodoìogy for recreation land inventory.3

The descrìptìon and analysis of each of these approaches follows.

A. Methodo I o for an Invento and Cl¿ssification of Land for
Recreati onal Use

¿+

I . Expl anat'ion

The two major object.ives of this methodology are:
'i. to suggest a relatively simpìe system of inventory that wjll

'indicate the potent'ia'l of the phys'ica'l ìandscape for recreatjonal land

use; and

'ii. to suggest an approach that wi il ailow for a logicaì
sequence ìn varying the scale of intensity of.that inventory.

In approachìng the probìem of inventory and classjfjcatjon the

authors concluded that it could best be handred through a four-stage
approach. The suggested approach proceeds from the general to the

specific and then back to the qeneral.

a

- .G.D. Tayìor and c.þJ. Thomson,."proposed Methodoìogy for anInventory and classification or Land for'Recreuiionur u;ä,i-rnå'Forestry Chronjcle, Vol.42, No . Z (1966), ISS_iòg

- lAgticultural Rehabjl'itation and Developnrent Admjnistratjon
!4. R, D.A. ), F ier d Manuar --runo c¡_pgl,_l-rly_óíãËljrut¡on for 0urooorDevel opnrent. le¡f
næaopnrAf, jrn" 1967 j: -Thir-ì, 

un ouil jne of the class jfjcation
used in the Canada Land Inventorv.

{"0ntarìo, Department of Lands and Forests, Methodoloqy for OntarjoRecreation Land Inventorv (Toronto: Queen,s prínter, octouerlg6ãË-
4c.0. Taylor and C.l^J. Thomson, op.cjt.



The forll";liìrl{ìq Ql- fllI jnvrrntoi'v ¡rrtrl r:l¿r,rcjfjcat.ion jncluoe:

i. plclinrìnitr..y itrral.ysjs of all lanrlr"

ij. preìirninary anaìysis of best lands,

iji. detailcrl s.i Lc ana'lysis, anct

jv. generalised use classes.

a. Stage I

In general, the first stage presents onìy the potentiar units
of the l andscape as eval uated by specì f .ic control I inri ts . The

recreationaì potentiaì at th'is stage'is based on the combjned effect
of the very generaì criteria of water, vegetat.ive cover, sìope and

relief. Thjs stage provides the jnformatjon and the framework for
broad areal or regionaì anarysis. It does not, however, have the

detail for site evaluationl. This stage, which points out those areas

that warrant closer attentjon on a national basis, ìs the jnjtjal step

in a sophistjcated approach to classificatjon.

ïhe control -l imi t guìdel i nes establ i shed for each of the

elements--water, cover, slope and relief--are as follows:

(l ) t¡Jater

i. sea, lake or major river: rake exceeds 320 acres, r-iver

more than half-a-mile wjde;

ii. R'iver from r00 feet to harf-a-mire in width;

iii. Lake, rive. or streanr: rake ress than 320 acres, rìver
less than .l00 feet in width; and

'iv. Lacks a water body.

lr¡i0., p.r53.



(?) Covci'

i . lY't'¡' ¡ ¡1Y¡'t' t'x i:;1.,; i Ancl

j j . No tree cover.

(3) Slope

j. 30%-70% of area in slope less than ì0%;

ii. Less than 30% of area in srope of i0% or ìess, more than

70% of area in sìope of j0% or less; and

iii. No level land or al I level land.

(4) Rel ief

i. Frorn 100 feet to 500 feet in square miìe;

i j . Less than 100 feet 'in square m j I e; and

jii. txceeds 500 feet in square mile.

The information obtained by the app'lication of the control

I jmjts to a partìcular area 'is then grouped jnto seven type areas.

Table I indicates how the control elements are appìied.

An ìnterpretation from Tabre r is as follows: In type area E

there may be a lake less than 320 acres in area or a r.iver less than

100 feet 'in width. Less than 30% of the area 'is slope of 10% or ìess,

or more than 70% of the area is sìope of 10% or less. There js no

tree cover, and relief varies from 100 feet to over 500 feet in a

square m'iìe.



TABLE I

II.II.1I:NI COMPI-EX I?AT ING]

Type Âreas

A

B

L

D

E

F

tl

l¡Ja te r Sì ope Co ve r' lìel 'ief

I

l

2/3

2/s

2/3

2/t
¿/ J

I

aL

?J

J

4

4

I

L

¿

¿

¿

I

I

I

I

I

¿

L

l. water is the key element, and as water conditions beconreìess ìmportant the l'imjtatjon of the area for recreation increases.

2 . Tree cover has been made perm'i ss'ive and has not pl aced
a severe limitation on the area.

3. A variety of sìopes and rerief provìde the most suitable
background for recreational uses. Land too flat or too steep presents
I jm'i tì ng factors .

4. Recognition is given to areas that lack usable water but
have other su'i tabl e characteri s ti cs .

The type areas ident'ifjed jn Table I are arranged in descend.ing

order of signìfìcance and reflect the degree of limitation offered

by the control limits. The signìficance is based on the ljmitations

offered to development for recreational use. Areas with excessively

steep slopes, with high local rel'ief and lackìng both water and tree

cover are considered least des'irable. Environments suitable for
limjted types of developrnent or for s'ingle specia'l uses onìy faìì .into

j ntermedi ate categorj es 
2 

.

1
I'Ibid.,
L-,.ID]0.,

I 56,

156 .

p.

p.



The atr[.ltors strr,)ss t.hat the so]c l)uy'posì(: of the areal arralys.is

iç 1.o deternrirrr¡ llrr: i'r:(:r'('ational potential of l.he country. It does

not cover all buf- onìy certain types of mass recreation that have

coililììon physìca1 requ'irernents. The type category assìgned to an area

'indjcates the possjbjlity of finding the type of recreational sjre

that js requjred, and the linlitations therejn.

Table 2 translates the information contained in Table I into

descriptive terms related to the probabiì'ity of fl'nding a recreatjonal

site.

TABLE 2I

DESCRIPTION OF ELEMENT COMPLEX RATING

Type Areas Physìcaì L'imitations
That May Ex'ist

None
Little
Moderate
Moderate
Moderate
Severe
(ovoro

b. Stage II

stage II of the process suggests that, dependent on demand,

more detailed jnvestigations be conducted jn areas designated as

Class A or lower. This stage involves the identjfjcatjon of features

such as beaches, waterfaì1s, canyons and ravines, which have some

attract'ion for recreatjon within specifjc areas.

^
B

L
D

t
rr
u

Probabil ity of Locating
Recreat'ional Si te

Excel I ent
Good
Fair
Fa'i r
Fai r
Poor
Poor

Ituig., p, isr .



[ìy assirlttitrq ¡rt'írli'it.ics to the l.y¡rcl, of lecreat'ion--carrrping,

Itik irrrt, viel',1ìrrr¡-,;rl.l.y.;lr;1. jon,i can be r.;r¡ll<r,¡l ;rr¡,r inst cach other. 0r,
by establ'islrìng phys'icaì cr jterja, attractions .in one area can be

ranked aga'inst sinri la. attract'ions in other or"url.
This stage of the methodology indjcates that conrparjsons should

be made. It does not, however, prov'ide crjteria for such comparjsons.

c. Stage III
At this stage potentìaì sites for recreationar activity have

been identified. stage III is the detaired anarysis of each specìfìc
site. The scale of the anaìysìs wìì'1, however, be dependent on the
purposes of the jnfornlation and on the time and personnel available.
The option is reft to indiv'iduar agencies to pursue detaired site
anaìysjs accordìng to thejr particular style or requjrements.

d. Stage IV

stage IV organises the information n.n.ruted in stages I to III
into a classification system. The suggestion .is made that the

classification should consist of categories of decl ining capabi.l ìty,
must cover all areas of land and must be based on physicaì resources.

The recommended approach is to place valuations on the

variables: physical quaìity, attraction, sìze and the opportunities
for recreational use. In thìs way, measurabre divisionar points wourd

be estab'l ished which wouJd indicate differences in quaì ity.

1., . ,ID]0. , p. 157.



.fable 3l inclir.nt.cs t.[rr: concept, ¡rrrl illucr.rates the use,

r)f' r'¡llegor"ie,! of rlcr l irrirrr¡ t apabiì ity. /\¡.rtils irlcnl-if ied as ,,1tl

on the ratìng scale are the rnost sujtable, decreasìng to those

v'al-r:tl as "5".

TABLE 3

VALUATIONS OF VARIABLES

The concluding phase recommends that the variables be conlbjned

into a system of classifjcation. It is suggested that this could be

done by ass'igning a value to each variable (A, B, c and D) or by

applying a weìghting system to them. The exact procedure is not

identi fi ed.

2, Anaìys i s

In rev'iewìng this methodorogy the following observations are

made.

Ratì ng
Scale

/1
B tl

Size Physìcaì
Qual'ity

Attract i on Recreati ona I
Use

I

(

f

4

6

Exceeds
I 000
acres

LES S

than I 0
acres

No I imi tat-
ions or very
mi nor

Ma ny
I inri tat-
i ons

Many
attracti ons
sand beach
I mile p'lus

I

I

I

I

*
Lacks beach

s u pport
actì v'iti es

I

I

I

+
cti vi ti es

t^li I l
nra ny

Few

lIbid., p. r58.



l0

i. Thr: tllol.ltotloìo11y rloes not covcr'¡ll rccreatjonal activitjes.
It. r::otlcentral.r's on nì¿ì'itì â(ì1.ivities, ¡rrirrrlrily lvater-assocjated, which

have common physìca1 requì rements. In vier,v of the I jmited scooe of
l-he data base thr: r:l assi I'ication method does not nreet the total

infornratjonal requìrenrents of the pìanning process. Thìs prob'lem

partia'lìy resoìves itself in the second and thìrd stages of the sysrenì

when more specific information js added.

ìi. The methodoìogy as proposed is a national system and, as

such, its effectiveness on a local scale is questionable. At best,

the informat'ion provìded wou'ld nrereìy confjrm what should be known

ìocaì'ly (as to potentìal) and would place that withjn a national

context.

ijj. The nrethodology suggests that stages II and III of the

process be left to individual agencìes. The lack of standard control-
mechanisnrs durjng these stages could lead to .the introduction of

varyìng degrees of subjective interpretation by indivjdual agencies.

Thìs, in turn, would result jn a lack of consistency in the deta.iled

anaìysjs and may make comparìsons between areas diffjcult. Thjs

issue of subjectivìty ìs recognised by Tayìor and rhomson in so mucn

as they state, "Judgements wiII a'lways play an important role in
classification, and as such the more precise ljmits that can be

pìaced upon the criterja, the less varìation due to jndividual b.ias

there should be in the resurts. "l The al lowance of indìv.idual

agencìes to undertake stages Ii and III of the system wjthout

consistent guideì ines is inconsistent with the recognition of subject-

1'rbid. , p. 159.
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B.

ivi t.y lreing ¡n tlnric';ir';rlrlc r:haractrlrj.;1. jr: of ¡ class jfjcabjon system.

iv. Thr,: trlt:thrlrloloq.y docs not idnlt i f'.y rcr:r.eational s j tes. It
nrerely jndjcates the prohrabìììty, on the basis of attraction

consjderat'ions (the exisLence of water, relìet, sìope and vegetatìon),

of fjndìng a sjte. The system therefore prov'ides only an'indication

of probabìììty, and hence 'it requjres addjtjonal tjnte and manpower to

determine actuaì potentiaì. It js possjbìe, therefore, to expend

much time and nnney investìgating probable sites with no posit.ive

resul t.

Land Capabil'i Cl assi f i cati on for 0utdoor Recreat'ion I

Expì anatì on

This classificat'ion system was developed to provide an ìnvenrory

of national outdoor recreatjon resources. The system was to be

applìed across canada in a unjform manner for.purposes of jndicating

comparative levels of recreationaì capabiì ìty for non-urban lands.

The objectives of this outdoor recreat'ion rand capabìlìty

classjficatjon system were:

i . to provide a rel iable indication of the qual ìty, quantity

and distribution of natural recreational resources 'in the settled

parts of Canada;

- lAg"lcultural Rehabjl itatjon and Development Adrninjstratjon
(A.R.D.A.), Fjeld Manual--Land CCp$_i_UlX æ$1f ication for
Outdoor R..r ¿

@June l96t).
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ji. to jtlrlit¡tlt-'(rrlnl)aratiVe levr.lr 6l r.r'r:rr..at'ional capabiìity

lrlr non-ur[¡att ìr'vcl'r , lr,],ir.¡l on currÊnl ¡rrr¡rrrl;rr'¡lrc. l.crences;

iji. to jndicate the t-vpe of recreation to which land js best

su i [ed;

iv. to identify, where possible, lands or features possessing

outstandjng or un'iqrre recreatjonal vaìues;

v. to provìde basic information to aid governnrents in the

formulation of policies and programs related to their functions of
promotion, deveìopnrent and reguìatjon of lands for recreation; and

vi. to provide a mapping framework withìn which provinces may,

within reasonable I jmits, gather and record (for management purposes)

data on the physìca'l characteristjcs of sjgnìficant recreatjonal
lresou rce s

The overri dì ng guì deì i ne for thi s cl ass i fi cati on system

is that it is based on the land's naturar capgbiìity to provìde

opportun'iti es for recreatìon.

The system recognises 25 components as contributinq to the

classificatjon procedure. These are:

I'Thomas S. Searth, "Land Classjfjcatìon for 0utdoor
Recreationu (unpubìjshed M.A. Thes'is, universìty of caìgary,
1970) , Þ.67.
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Â: /\rtr;l irr,¡
Il i [ìcitt:[tr-':;
C: Canor: irrg
D; Deep ìnshore \^/ater
E : Vrqcta ti cln

F : l,Ja l-r' t' l-,r I I s ,rtr tl ra p i cls

G: Gl aci ers
H: Historic sites
J: Gatherj ng and coì'lectì ng
V . Orneni cod c,--- -amplng
L: Landforms
M: Small surface waters
N : Lodgì ngs
0: Upl and wi I dl i fe
P

n
Y

Cul tural I andscape patterns
Topograph'ic patterns

R: Rock formations
S : Ski ì ng areas
T: Thermal springs
U: Deep-water boati ng
V : V'iewì ng
lrJ

À

Y

Z

Wetl and wi I dl i fe
Mi scel I aneous
Fanrjly boatìng
f4an-nrade features

The capabj l i ty cl ass j dentj fi ed for a parti cul ar l and uni t

i s based on the opportun'itì es for outdoor recreåt jon prov'ided

by one or more of the aforementjoned conponents and on the quaììty

or jntens'ity of use a land unìt is capable of supporting. Other

factors wh'ich contribute to the designation of the capabil'ity class

are uni queness and accessi b'il'ity of the recreati onal component or

components.

The A.R.D.A. class'ification system empìoys a seven-class

ratjng scale, wjth class I having a very high and class 7 having a

very I ow capabi ì i ty for outdoor recreation. A I and unj t cl assi fj ed

in any of the three upper classes should be able to support high to

moderately h'iSh total annual use by jntensive to moderately ìntensive
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[ornrs of outcloor. r'o(ìr.a¡t:ion. Converscìy, t:a¡rahìl ii:y class jf.icat.ions

of r:l¡sses 4 lo 7 t.r'¡rÌ.r'rctìt. lands whjcll ll¡vn Ilrr: ç¿p¿þìIìty to

sustain moderate to lol,r total annual use by djs¡lersed or extens.ive

forrns of outdoor r.ecrea ti on.

The jnformation gathered was pìaced on l:50,000-scale maDS

whjle jn the field and later transferred to a l:250,000-scale map

for publicatjon purposes. 0n the maps, each classjfied land unit
was assìgned a combinatjon of symboìs jnd'icating the capabìlìty

class, the type of land unit, and up to three recreatjonal features

i ndj cated i n order of si qnj fj cance.

?. Anaìysis

In reviewing thjs methodoìogy the fol iowìng observations are

made:

i. The system does not consider sìtuatìons, present ìand

use or present access in the assignment of clåssif.icatjon unjts.
since no cons jderatjon is g'iven to land acqu.isition costs, road

construction costs or demand for recreation at a site, the classifi-
catìon system js not reflective of realistic deveìopmentaì potentiaì.

A site may therefore have a high naturaì capabìììty for recreatjonal

development but a ìow probabiì ity of development. This djscrepancy

could dìstort the actual recreational potent'ial of a regìon or area.

ij. The system rel'ies on subjective ìnterpretation to determine

the final capabilìty class of a gìven land unit. In.instances wnere

there is some questìon as to the capabiììty class a subjectìve

decision based on intuition and experience is made to determine the

I and cl ass.
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i iì. Tlrc sy'rlt'rtt ì't't rlr¡rist:s onìy llrl lltr','1' ¡)r.ìtnary potgntjals

or qual jtjes of' a sìio. lli.nce, less siqrrif icarrt potentials are

not recorde<J and a compìete perspectìve of the land unit js not

prclv i ded .

ìv. The system assumes uniform accuracy. However, s.ince

severaì peopìe jn djfferent areas undertook the jnventory

there is a great deal of b'ias. The bjas 'is further compounded by

the degree of subjective ìnterpretation al lowed in assìgning

capab'iì ì ty cì asses.

v. The 'inventory is based on capabìììty to sustain intensive

recreation and, as such, ìs not a valid indicator for resource-

oriented recreat'ional areas such as wilderness preserves. In

add'ition, it is of ljttle value for evaluating wiìd, scenic and

recreatjonal waterways .

vi. sites may be identified as havìng q hìgh attraction for
jntensive recreation. However, no consjderation is gìven to the

ability of that site to sustajn, wìthout severe ìmpact, that level

of use.

Searth, ìn his thes'isl, confirms these observatìons and

suggests the fol'lowing ìmprovements to the system:

i. Reducing of subjectivit.v. Subjectìvity in classifica-

t'ion should be reduced by providìng a nrore specific and expìicìt

l0p. cjt., pp. 224-228.
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{l0sr f'ìptìon rlf' tllt' r'olr: ol incliviclual r¡u;r li l.y r riterja .in cleriv.inq

thc f'ínal ca¡rab iì ít.y classi f ication. sorÌrc rrrr.asuì,.es, such as

ì nventory data scheriuì es , shoul d be enrpì oyecl for systematì ca.l ly
recording and storing information w.ithout respect to specific
quality crìteria. In additi'on to reducing subjectìv.ity, the

storjng of such jnfornlatjon wouìd provjde more useful jnformation

to its users.

i'i . The rnain determìning

factor in the selection of a capabìììty class for a'land unit
depends on whether or not a land unit is capable of supporting

intens'ive or extensive forms of outdoor recreation. capability
classes in the upper half of the classifjcation scale are suitable
for intensive forms of outdoor recreation, whiìe capabiìity

classes'in the lower half of the classification scale are suitable
for extensive forms of outdoor recreation. Tåe demand for, or
popuìarìty of, forms of outdoor recreatjon at the time of the

inceptìon of the A.R.D.A. system is the nain determining factor
i n the al l ocat'ion of a capabì l 'ity cì ass to a l and uni t. As the

popu'lari ty of forms of outdoor recreat.ion changes over space

and time, information classified under the A.R.D.A. system may

become incorrect.

The demand factor shourd be removed from classification.
Thìs step would provìde for a truer representation of the

natural capability of recreat'ional resources for forms of outdoor

recneat'ion. It would also provide for comparabìeness of class.ified

information over longer per.iods of time.
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i ii . {ll¡rç'; i f ir'¿rr i., f r'' [.iìil(!_glt r,J¡r.t1¡¡ ]hr-i r.s. sr:para L.

r;ln:;:; ificatir's sll.rrlrl b. ¡r'ovided to' l¿rrrrl arrrl water units.
Thìs procedure vrotrld ilrake specìfic ìnforrnal-ion avajlable on the

recreationar capablr ìty of both types of resources for rand-oriented

and water-oriented forms of outdoor recreat.ion.
jv. classification for Indiy'iduar Forms of 0utdoor

Recreation. Land and water units should be classified for .individual

forms of outdoor recreation. This wouìd provìde specìfìc
information with respect to the capab'iì ity of crass.if ied units for
individual recreationar act'ivities and facirities. It is stated
that one of the objectives of the system is to indicate the type

of recreation to which rand is best suì ted. By describing the

capabiìity of a classjfied unit for up to three recreational feaf,ures,
and for a nurnber of recreationar features which are not spec.if.ic

with respect to their association w'ith individual forms of outdoor

recreat'ion, the crassifjed information is not specifìc. In partìcuìar,
the system should be made more specific with respect to identifyìng
the capabììity of crass'ified units for extensive fornrs of outdoor

recreation such as hikìng and hunting.

v. Flexibility. By reducjng subject.ivìty and

the method of classification and the presentation of
information more exprìcit and specìfic, the frexibir
system would be greatìy improved.

maki ng

cl assi fied

i ty of the
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vi. .!lviìlll,lll.y_ lì:.l4,f4tttg. 0ne of' rtrc ob.ior;tives of thjs

sysl-errris to provide a rrrap¡ring l'ramework ',,rithjn whjch provjnces

rrra.y, r,lìthjn reaso¡lable ljnrits, gather arrrl recoi-d (for rnanagement

purposes ) data on the physica'l characteristjcs of s'ignificant

recreational resources. Had the proper inventory procedures been

used for recording and storjng ìnformatjon in the enumeration stage

of classifjcation, specific jnformation on the physicaì character-

istics of recreational resources could have been provìded to some

extent. This procedure would have reduced the provinces,

resurveying for certaìn of these specjfjc characterjstics, whìch

in turn would result'in the more efficient and effective use of

avai I abl e work'ing resources .

C. Methodology for 0ntarjo Recreatjon Land Inve¡qp¡¿l

Expì ana tì on

Thìs system uses an inventory and subsequent evaluation

of the ìnventory data to determine the relat'ive capabi'l ity of the

landscape to attract and sustain jntensive recreatjonal use based

on the inherent physìca1 quaììty of existing and potentìaì

recreatjon sjtes. The approach to classjficatl'on first consjsts

of describìng the area, and second, of crassifyìng and rankìng

the area for recreational use. The descrìptive process is given

great emphas'is for its informational contrjbution for future kjnos

of recreational activities.

t.

l'0ntario, Department of Lands
0ntario Recreatìon Land Inventorv

and Forests, Methodoloqy for
(Toronto : Queen T-TrìïtËll
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Ih j s s.ys [.t'ttt tlsrt'; broad areal un i1-s r:a I lrtrl landscape uni ts ,

anrl snrall land anri l,,rater units within l-he broarJ'landscape units

are classified. A Iandscape unit js definecl as an area of Iand

and/or water that is at least l6 square miles in size whjch can

be deljneated and used as a convenient pìannìng or nranagenrent unit.
The s i ze and s hape of each 'landscape 

un'i t i s determi ned by

special jsts in landscape 'identif jcat.ion. Landscape units are to
be as homogeneous as is reasonabry possib'le, aìthough the physìo-

graphic' social and econonljc factors used in deternrin'ing homogeneous

areas could vary from one landscape unìt to another. In order to
evaluate a landscape unit it'is necessary, first, to evaìuate the

nuclear or smaller units and features within the landscape unit.
These smaller units and features are called

j . shorel and uni ts ;

j i . water unj ts; .

iii. land units; and

iv. specìal or specifjc fearures.

The designation of land and water units'is based entìreìy on

physica'l crjteria. These nuclear un'its and what js evaluated

w'ithin a landscape unit are as follows:

i . Shorel and Uni ts

(a) Bathjng and camping.

(b ) Lodg i ng or cottag ì ng and deeper s hore act'i vi t'ies .

(c) Wetland wjldlife, hunting or vìewing.
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ii, [¡J¿rllr'lllit.,

(a ) [ìri¡ l. j rrr¡ lrrrl vi ew j nq.

(b) Angl inq.

(c) t^leilancj wjldlife.
(d ) Canoeì ng.

(e) Yachting.

j i i . Land Unj ts (General )

(a) Travelì.ing and viewìng.

(b) Up'land game huntìng or viewing.

(c) Weil and game hunt.ing or vìewing.

'iv. Special or Specifjc Fea¡ures

(a ) Vì ewpoi nts.

(b) Skj hj I I s.

(c ) t.laterfal I s and other specìa.l features.

Each of these nuclear units are evaluated relative to a

small group of related recreational activities (as in (a), (b) and

(c) under Shoreland Units) or indjvjdual forms of outdoor recreatjon.

This information is then ranked on a scale of I to 7 based on the

level and degree of the physical limitations of the recreational

resources for the landscape unjt. The degree of ljmitatjon is
used as the negative scoring method to determine rank (Table 4).

The recreational features which are evaluated relative
to the follow'ing table are: angìing water, bathing beach, canoe

route, deep shore water, unique vegetation, waterfalls or rapìds,
grounds for parkìng, hìstoric site, unìque w.ildlife habìtat,
collecting and gathering area, campsite, ìodgìng or cottaging site,
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lr¡ {. I t't'n of lrll,t I I l¡ll.r'', rlt' '; l:reants , n¿ì | rrlil ì l¿rrrrlf'onn or topography of
spcr:iaì intcrcsl-, ¡tat1.r'rn ol' land L¡s€), nriscr:llirneoLls, rock fornratjpn

(cave, cliff, canyon), skì hill, traveìlìng ancl viewìng area, upìand

ganìe site, vìeuipoint, rvetìand wildlife sìte, snall craft boating

water, yachting water or yacht harbour, and Man-nrade features.

TABLE 4

RELATIONSHIP BETWEEN RANK, CAPABILITY AND LIMiTATION

Rank Level of
Capabi ì i ty

Level of
Lim'itation

Degree of
Limi tation

I

L

+

5

6

7

Very High

Hì sh

Moderateì y
Hì gh

Mode ra te

Mode ratel y
LOW

Low

Very Low

Insìgn'ifjcant
Sl i ght

Medi um

Severe

Very Severe

Extreme'ly '
Severe

Most Severe

0

I

¿

4

6

I
ì0

A descrjptìon of the procedures, usìng shoreland units, points

out the comp'lexity of the classificatjon system.

The first step ìs to del'ineate shoreline boundar.ies. The

boundari es are es tabl 'i 
s hed on the basi s of

i . i nterpretatjon of aeri al photographs;

ii. visual ìnspectìon by row and slow-flying aìrcraft; and

iij. ground inspection by boat and foot.

After the shoreline boundaries have been established, the physìca'l

features of the shorelines are described relative to the parameters

ind'icated in Table 5.
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L.tGEND F0n sil0tìt, t-^Nt)

hJet lk:ach

TAßt.I l;

DESCRi PT ] ON OI I)IIYSICAL FIATURISI

l^lidth

250+
66',-250'
33'-66'
I 6',-33'
5'-16',

5'

F

tr

M

S
\/

P

K

- f 'l ^+- | toL
= Gentl e
= Moderate
= Steep
= Very steep
= Preci pi tous
= Mjxed (steep+)

Sìope l1

<2
2-7
7 -15

I 5-30
30- I 00

I 00+
s ì opes

2. Beach Materi al

a-
b-
IU-

f-
n-
j-
L

l-
m-
o*
p-
r-
S-
n-

anguìar stones 3"-1?"
bouIders I 2"+
clay
cobbles or shinqles 3"-lZ',
fragments 1 2"+ 

-

grave'l + pebbl es <3 "
silt
mixed stones
loam or till
ma rl
organic materj al
jagged bedrock
snrooth bedroc k
s and
aquati c nuj sances

3. Layered Materials

u/Jr = ooze over sandq
5

4. Mapping Aquatic Nuisances

- submerged-floating
- emerged
- wetl and
- deadhead stumps

T
I

T
u

^

lrui¿.



't 
Afì1. [ 5-Conti n,ucci

5 . Dr'.y

r
L_-

I^J -
N-

llr¡ach [,Jiclth

extrerleìy wjde 250'+
wide 66'-250'
narrow 5'-66'

6. Quanti ty

(n)
n

n

n

locajized but dense l0%
scattered
fairly abundant
very abundant

7. Bank or Cl iff
I
II
II
IV
V

(TI

õ

= 5'-10'
= l0'-30'

i = 30'-l 00'
= 100'-500'
= 500'i
= rounded
= broken

B. Backshore

Sl ope

L

@
Materi a I

d

u

same symbol s as
wet beách .*.ðót
low and wet
negative sì ope
same symbols as
wet beach except

dune sand
unconsol 'idated materi al

9. Topography
'l

u

tl

gent'le slope with
gentle sìope with

I 0' break

20' break, etc.

a

a

I 0. Soj I Depth

l_l ,s,c, etc
ursrc, etc

r

deep 3'+
shal low with local
bare bedrock
bare bedrock with
shallow
al I bare bedrock

i zed

localized

Note: For proportions use "mixed conditions', procedure.

23



ïAlll I: 5-Corrtintrcrl

|. l'l ixcrl Corrrli l;ì ons

G (l4) local ized M<lA%
G-t'l rnostly G

G M equality
^^Q:ll^ proqressi on at rì ght
1,91"1,09n"," ängÍes from shore

12. ivlappì ng l^let

Sand
Gravel
I 6'-66' -
66'-250', -
250'+

Bea ch es

ora nge
brown
I
¿

3

lne
i nes
i nes

13. Reljability Index

.l4.
Limi tations

_ 
Beach

- cold water
- depth probì ern

deep or shallow

Grou nd
a rea

'bank or cliff
N-aspect

a

b

d

e-
çt-
i-
l-
m-
n-
p-
r-
S-
+t-

u-

eroslon

'i rregu I a r wa ter I eve I 
too drY

lacks good beach
materi a I

aquatic or herb nuisances
poì ì utì on
bedrock at or near surface
s tone s

topogra phy
current

¿+
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TAßLI r,- (]orr l. ilrllrl

llc¿rr:ll (ìround

v - lack of v'ir:wing chance
!.1 - l,lirlllr p¡651""r. werness

too wide or narrow
z - exposed to wind

ì5. Examp'le

Reljability jndex

Dry beach materjal
Cl iff height

Dry beach wl'dth

Wet beach s'lope

Backshore material
Backshore s ìope
progres s i on

Backshore sìope and
topography

Cl iff nlaterial
tlet beach ma teri a I

ll r G- , S s

in classifying

are described as 'in

at 4 inches to

Figure I on the

the mi 1 e , the phys ì ca'l features

i nventory inaps (Maps 'l and 2 ) :

Physìographìc symbol
Rank

Fea tu res

., ./ Limitat jon degree

3 D*.,

L'imitation type

FIGURT 1

DESCRIPTION OF PHYSICAL FIATURES

4 INCHES: I MILE



ONTARIO

Source ' Onlorio Deportmenl of Londs ond

Onlorio Recreof ion Lond Inventory

RECREATION CLASSIFICATION OF

STANDARD DETAIL

SCALE,4 inches = lmile

SHORELA NDS

Foresls, Methodology For
( October 1968 ).
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In ¡rlrlition, syrrrlirrl:; Iol irllntif.yìrrg i lill,; oi. lranks, and atluatic

lrl;ttllc or nui',,t",'r." ;ìf (ì l'r\coÌ'ded on 1.hn rn¡¡r r.llrr't.e ap[)ropriate. In

class ifyìng ai. I :50,000, 1-he physicaì features are described as .in

Fiqtir"e 2 on the invenl_ory Inap (Map 3).

Bath ì ng
(Total mileage for
each of bathing
and campi ng uni ts )

Miles of shorel ine

Lodgi ng (Tota'l mi ì eage
for each of top two
ranks of ìodgìng
un'its )

FIGURE 2

DESCRiPTION OF PHYSICAL

I : 50,000

FTATURT S

Shoreland un'its are usualìy ranked and classified jn two ways:

i . for bath.ing (B ) and campi ng (K) ; and

ii. for deep shore water actjv.ity (O) and lodgìng (L).

A class'ification of the rank of a unit js arrived at by adding up

the limitations of a unit with respect to a specif.ic recreational

use (Table 6). Shoreland ranking ìs usuaì'ly restricted to lakes

and rivers (minimum 5 feet deep and 100 feet wide) which are

cons'idered to be navigabìe by sma'll craft, wh jle extremeìy smaì ì

2 -0.5
3-r.2

3 -r.8
4 -4.O
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lakes (less than 160 acres) are not norrnally ranked for shoreland use.

A1'ter all .f t-h. nrclr-.ar units rvil.rrir a ra^dscape unit are

examined and ranked, the capabìl'ity of the whole landscape unit is
ranked on a scale of one to seven. In this nay, the features of the

smaller units are combined to gìve one total rank for the landscape

unit; the final ranking beìng a refìection of the sìgnìficance of

the features in terms of relative rank with'in the system, the size of

the features, theìr unìqueness, and the djstrjbutjon and relatjon to
the features in the area. The rank and recreational features of a

ìandscape unit are mapped as follows:

II 
-The 

Rank
BIX 

-ffre 
features

4 provìdes a representatjve jndjcatjon of the appìjcatjon of

ranking of ìandscape features.

Map

the

2. Anaìysi s

In rev'iewing this methodoìogy

made.

the fol f *ing observatjons are

j. The classification system 'is extremeìy compìex, hence

ind'ivjduals using the system must be well trained jn the area of

resource 'inventory.

ii. The classification system requìres a sìgnìficant amounr

of time, manpower and money to conrpìete. Hence, jt js possjble to
expend ìarge arnounts of capi taì and rnanpower on the .inventorv 

and

anaìysis of areas that have a I im.ited potent jal .

iii. The sysùern is based entireìy upon value judgernents. However,

an effort js nlade to standardise the vaìue judgements of indjvjduals

involved in the anaJysi s.
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'iv. fhp ¡lrtorrnl rrf in[ormat.ion obt.airlnrl irrull lhe jnventorV js

nxl.t'r'tttel.y Vo ltlrììj trott,; . llr¡nr:rl , i t nray t-r.rrrl t:r) r;rl¡fuse the accUracV

of the f j nal ranki ncl.

v. The sys l-c:nr rlr:¿l ì s on ly wi th poten t ia I recreational

opportunitjes. Hence, it js not related to the feasjbì'lìty or

practì caì 'ity of devel oprnent. In other words , â S'ite may be deveì op-

able but costs of access or l'imjted demand may make development

impossible.



CHAPTTR I I

MAJOR DESIRABLE GENTRAL CHARACTERISTICS OF

MTTHODS OF LAND ANALYSIS AND CLASSIFICAIION

This chapter descrjbes the general des'irable characterjst'ics

that should be inherent in a nrethod of land anaìysìs and

classification. The characterist'ics discussed are based on the

evaluatjons in the previous chapter of
'i . G.D. Tayìor's and C.!^J. Thomson,s ,,proposed Methodology

for an Inventory and classìficatjon of Land for Recreat'iona'l use,,l;

j i. A.R.D.A.'s Land Capabiì ìty Classificat.ion for 0utdoor
2

Recreation';

ijj. Methodology of 0ntario Recreatjon Lánd Inventory3;

iv. Literature on land cjassificat'ion in general; and

v. Dr. P.J. Dooììng's "Perspectives on Alternatjve

Approaches to an Evaluation criteria of Recreation-Resource

I'The Forestf¿ ¡lroUSlg, Voì. 42,No. Z (1966), pp. 153-159.
,--This is an outline of the classification used in the canada

Land_Inventory, puÞlished by the Federal Department of Forestry and
Rura I Deve I opnlent 'i n June 1967 .

?"Publicatjon of the Ontarjo Departntent of Lands and Forests
(0ctober I 968) .

Jr+



lnv0ttf.or¡r ¿tlrl Açîr'¡(ilrìrìrìl lyst;erns l'or ['r'ov irrt i;t I , [ìer] jrrrral an¿ Si t.e
,, I

PJans.

The ma.jor des'irabìe general characterist ics whjch should be

assocjated witll a lancl artalysis and class'ifjcation system follour.

i. The ìnventory and analysis nrethod should be easy to

apply and be rel ati ve'ly ì nexpens i ve to use.

A good method of inventory analysis is one wherein the

compìexìty of the technique and sophìstication of the tools

used refject the resources typìcally avaìlable to the.intended

users (includìng manpower, budget and hardware resour..r).2 Given

the snrall staff and budget of most outdoor recreatjon agencies,

methods of inventory and analys'is should attempt to avoid the

need for highly tra'ined personne'l and cosily instrunrentat jon.

Furthermore, instrumentatjon that js bul ky, heavy, breakable or

is not normaì1y operabìe, and which thereby prevents ease of
movement in the field, should be avoided. sìnce data col lect.ion

is expensive it must be approached with efficìency. similarly,
clear guìde]ines for the inventory procedures should be provided

to avoid inconsistencies and to reduce or eliminate situations
needing tìme-consuming judgements. For exampìe, the canada Land

provìded I imited guidel ìnes for deternrining how nruch each

'l

'Dr. Peter J. Doo'ling, "perspectìves on Alternative Approachesto an tvaluation crite.ia of Recreation-Resource Inventory'ånã-'
Assessment System for provincial, Regìonaì ãñ¿-sii; pl;;rr iijãp."presented at the hlildlands Recreatioñ conference, Banff, nlÈeilã,February 28th-March 3rd , 1g7l).

2-Ibid.

Inu.ntory Lund capubiritu clussificut.ion fo. 0rtdoqr Recreation
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I inrjl;ation af'f ecl.:; l-lre capabìl'ity cìass rat.inq of any given land

unil-, Personnttl irtvoì'¡cd jn t;he inventor'.y rvcro thus left in sonìe

doubt.. Hence, tìnre vrhjch could have been spent on the ìnventory

was requì red to make interpretatjve decisions.

'ii. Inventory data that is to be analysed shouìd only

document the condjtions and characterjstjcs of the natural resources;

it should not include recommendations for land use.

The decision to allocate land for a certain use shourd be

based upon the analysis of the jnfornration provided by the total

ìnventory. This ìs a responsibilìty of the land use pìanner, not the

ìnventory technjc'ian. Hence it should be kept separate fronr the

ìnventory process. The 'inventory process should be limited to

docunlentjng the condit'ions and characteristics of the natural resources

Thjs does not decrease the value of the inventory; ìt merely recogn'ises

that the function of the inventory js to docúlnent resource conditjons

and characteristics

iji. The purpose of any inventory and analysjs should be

c'learly defjned prior to the in'itiation of any field work.

An'incorrect understandjng of the way in wh'ich the'informat'ion

js to be used or what information is required for subsequent decjsion-

making could result in the collect'ion of inappropriate data. If an

'inventory collects ìnappropriate data 'it l's an 'ineffìcjent use of

personnel's t'ime, it lessens the emphasis on the more inrportant

variables and it clutters the mind of the interpreter.



37

Jlte sr'ìr,r:lion of rl¡l;r VArialtle.i lri Il¡, irrr lrrrjr:d in an ìnvcntory

is lt;t';ed on ¡rv¿lil¡rlrilily ,lrrrl anticj¡l;r lorl trr'r',1,;. llencr:, ilrc rrrore

usefLrl inventory ìs the one that addresses the needs of a varied

arrcry, but noL rrcr;cssari ly al I , of the potenLral ,r..r.l For exarrrpìe,

the Canada Land Inventory Land Capabìlìty Classjfjcation recogn'ised

the benefits of establjshing an inventory for a variety of users.

The objective was to jndjcate the type of recreatjon to which land
'is best suited. unfortunately, due to mapp'ing ìimitations, the lack

of appreciation of the combined effects of recreational features,

and the wide variety of recreational pursuits, thìs objective was

not ach'ieved. The system did not recognise that no one method can

provide all inventory data needed to assess a site's potential for
each recreatjonaì type without beconring so compìex as to lose its
functiona'l value. Specifjc I imitat jons as to recreat'ional potentiaì

for defined types of recreation should therefore have been deljmjted

in the canada Land Inventory Land capabirity classification system.

This would have reduced the comp'lexity and jncreased the accuracy

and appropriateness of the method for p'lanning purposes.

jv. Inventory and ana]ys'is methods should be accurate.

The initial 'inventory of the resource base ìs a key element

in subsequent analysis and decjsion-making. Hence accuracy ìs

essential as all future evaluatjons and/or assumptjons wjll be

predicted on the originaì base data. Inforrnat'ion which'is inaccurare

cou'ld severe'ly distort the subsequent evaluatjon of the resource base.

liui¿., p.ro.
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v. Me,llrods of invcnl.ory and analvsjs ",hnuld be as objectjve

¿lî l)otjsible.

Methods of inventory and analysis shoulcJ be as free as possìbìe

of bi ases ; and Lfre idea I nrethod woul d be one that rni nirni ses the

appì'icatjon of personaì judgement. Assumpt'ions and jntuitjon should

be repìaced with proved facts wherever and whenever possjble, as the

obiectjve is to promote greater precisjon and rel jabjì ity. For

exampl e, i n the Canada Land Inventory Land Capabi ì ì ty Cl ass i fi catj on

little or no framework was provided to keep personal judgenrent to a

minimum. The definit'ions of the seven crasses do not provide clear

dìst'inctions wjthjn the contjnuunr of class types, ê.g. the poìnt

when a class 3 land unit becomes a class 4 js not defjnìtely estab-

lished, and hence much personaì judgenrent ìs requ.ired. Furthermore,

the class ratjng is maìn]y dependent on the number and severìty of

the I jnrjtation but the l'imitjng factors are poorìy defined and,

therefore, judgement on their severjty 'is demanded. Furthermore, the

method does not indicate which limitations tend to be more serious and

whjch are deservìng of more consideration.l

vi. The method of inventory and analysis used should be straiqht-

forward and be capabìe of reproductjon by others.

Persons having skil ls and training similar to those who

develop a technique shou'ld, jn us'ing the same nethod of ìnventory

and ana'lysis, consìstentìy nrake the sôme recornnlendations concerninq

I lbjd., p. iz.
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the potentia'l of a partict.rlar site. Thc: l'ìnclincls or recommendatjons

concerníng a sjte would shjft not for reasons of the method but on]y

ìf conditions at the sjte or those meaningfully reìated to it change

(e.g. poìicy or funds).

v'ii. Any method of inventory and analysis should consjder

resource cont'i ngenci es.

A method of jnventory and analysis shoul d 'identìfy, if poss'ib'te,

resource contingencies whjch could have an influence on the resources

beìng jnventoried and ana]ysed. For exampìe, a method of inventory

and analysìs app'ljed to a study area for the purposes of determìning

the potential for recreational development shoul d cons'ider the m'ineral

potent'iaì of the area, sjnce the development of mjning cou'ld severely

detract from the area's 'long-range recreatjonal use.

viii. Any method of inventory and analys'is should consider

the recreational resources in combination

An area has recreational potentia'l not only because it has

specific resources, but more so because of the combinatjon of these

resources giving the area a character.l Hence, âny methodoìogy

which merely inventories and analyses those resources on site js not

measuring the locatjon's true recreational potential. The method

should thus consfder the combinations of resources present as the

basis for ana'lysìs. This aspect would also recognise complementary

and conflicting land uses, at or near the potentiaì site, which could

influence the recreational potential or character of the area.

lIbid., p. r5.



40

ir. /\ny rrrol lrrrrl o f i nvcntory ancJ nrra I.yr ìr; .;houl cl provì de

jnl'ot'rrratjorì t)fì t.llc relalivit.y of the rlcvoìo¡rrrrurtaì potential of
speci fj c sj tes .

A method of inventory and anaìysis should compare potentia'l

recreation sjtes to assist the actual'establ i shment of priori ties for

development. The bases for comparison should be confined to the

natural -resource capabi I i ti es of the s.i tes.

In addition, the information generated should be easiìy

translated and useful as a contmunicative tool.

x. Any method of inventory and anaìysis should use existinq
sources of jnformation to their fullest extent to qenerate new

infornlation.

Prior to the initiation of any method of inventory and

ana'lysis l't should be determined if other sources can provide the

level and type of information requìred. At times, information of a

generaì or even specìfic nature is gathered and used for a specific
purpose and, once used, ìs forgotten. In some instances this type of
data could be invaluable to different agencies. The use of existìng

information would obviate duplication of the research efforts of
other agencìes. A good example is the forest inventory data

gathered for the purpose of calculat'ing and allocatjng tìmber resources

but whìch provide considerable informat'ion useful for recreation

ìnventory and anaìysìs. Hence, use of existìng data can save time and

money, but use of such data will be dependent on jts accuracy and

appropriateness to the study at hand.
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lh'il; clr;r¡rlr'r lr,r,, rlr',i,.r,ibed clc:; j r';rlr lo r.ll,li,;rc[tlrìst"ics wh jch

shortlrl be inltercnt. in utct.horls of land jrrr/crrt;or'.y ancl analysìs. The

intonl. of out-lininq t.lrcse r:haracteristics is 1.o provìde some guide-

lines for the evaìuatjon of the method of analysìs and classificat.ion

presented in Chapter III.



CHAPIER I I I

LAND ANALYSIS AND CLASSIFICATION FOR THE

CANADIAN SHIELD PORTION OF MANITOBA

The'intent of this chapter ìs to ouiline a method of land

ìnventory and anaìysìs which is rational and consistent, and which

can be used with confidence in the decisjon-making process. The

method to be described is entiiled "A Method of Land Analysis and

classification for the canad'ian shield portion of Manitoba. "

A. Categori sat'ion

The method of analysis and class'if icat'ion was initial lv
developed on the basis of two observatjons: .

'i. each tree species requires a certain combination of

site conditjons for optimum growth; and

ii. in some instances the required site conditions for
optima'l growth can be common to more than one species.

These observations were made during the course of fjve years of

exposure to djfferent forest environments, wh'iìe employed as a

Regìonal Planner with the Parks Branch of the then Department of

Tourìsnr, Recreatjon and cultural Affairs, and from a review of the

literature pertaìnìng to species growth requirements and characterist-
'ics. The pubì ication which provided the greatest detail and wh.ich

ffi ilftii:¡'

42 l:iã¡'¿irriiir'3
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js a r;omnlon soliy.c(Ì ìi N¡rl-i-v,ille_e!-_ol Cal;r¡|.-rl.

Thìs pubì icaLion sunrìrilrjses several incljv jdual research

papers related to the d'istrjbution, characteristjcs and site
requìrements of tree species native to Canada.

The 'information in the pubìication that relates to tree

species of the Canad'ian Shield is summarised below.

i. Balsam Fir (Abies balsarnea (1. ) Mjìls. )¿

This species is usuaìly from ls-zl metres in heiqht ano

30-60 centimetres in diameter.

PHOTO I

BALSAM FIR

I'Canada, Department of Fjsherjes and
Service, Native Trees of Canada, by R.C.Prìnter,lffi

-lb'id., p.88.

Forestry, Canadian Forestry
Hosj e (0ttawa: Queen's
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The root s.y,s{;r.:rrr is shallow and t.he tree is not windfirnr.

comnron assoc jal-es of 1.he spec jes are tre¡ribl ing aspen, white

bjrch, white spruce and black spruce.

It js adaptabìe to a variety of so.ils and climates.

i'i. Balsam Poplar (populus balsamjfera (L))l

This species averages ì2-lB metres in heiqht wjth a djameter

of 30-60 centimetres.

It is mostly confined to rich moist soirs such as the banks

of streams and bottorn lands when found jn small pure stands or mixed

w'ith willows, alders, white birch, fìr and the spruces.

PHOTO 2

BALSA¡'| POPLAR

lIbid., p. 124,
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It is l.olerant of sharle.

It js stllìcclpliltlc to heart rot in thc la{.e sl;ages of nraturìty.

i ji. Black Spruce (p_i_cSg_maf:_qq (Mjll.) BSp)l

This specjes averages 9-15 metres jn hejght and l5-25 centjnletres

in diameter.

PHOTO 3

BLACK SPRUCE

I Ibjd. , p. 7?.
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The tree is wjndfirnr onìy when growing ìn pure stands.

It can usual'ly be found growjng under a variety of condìt'ions.

l-lov¡ever, pure stands are often in assocjatjon w'ith mo'ist condjtions.

Its common assocjates are balsam poplar and balsam fir.

iv. Cedar (Thuja occjdentalis (L))l

Thjs is a snall tree averagìng ì3.5

metres in diameter, although sometimes it
and a diameter of 90 cent'imetrcs.

PHOTO 4

CEDAR

metres in height and 30 centj-

reaches a height of 24 metres

I tuio. , P.98.
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ït conrnlonly occurs 'in swarlps, ar0unrl spr.'ings and lakes or on

s i nri I ar wet s'ites .

It would thrive on thin, often dry so'iì or I imestone ridges.

It grows'in pure stands or in mjxtures of spruce, baìsam fir,
tamarack, black ash, speckled alder and whìte elm.

v. Jack Pine (!I¡1fs lq[Ksiana (Lamb. )) 
I

In open or unfavourable sjtuatjons the jack pìne js stunted

and scrubby, but when growing in closed stands on good s'ites it deveìops

a strajght trunk which may reach a he'ight of 24 rnetres and d'iameter

of 60 centimetres.

PHOTO 5

JACK PINE

I toio. , p. bo.
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It grolvs ìn pure stands on poor soils, arrd in pure stands or

m j xed w'ith bl ack spruce, the aspens and r,vhi te b j rch on deep, dry,

sandy soi I s.

It is very rare'ly found on very moist or wet sjtes.

It can be found jn assocjation with whjte spruce, baìsam fir
and bal sam pop'l ar on occasi on.

The root system js wide-spreading and moderately deep.

vi. Tamarack (Larix I aricina (Du Roi ) K. Koch)l

This is a med'ium-s'ized tree lB-21 metres in heiqht and 30-60

centimetres in diameter.

PHOTO 6

TAMARACK

I rui¿. , P. 56.
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The root syst.crrr i s shal l ow but vr ide,sprerld ing and provi des

moderate windf i rnlness.

It gror^rs best on nloist, poorly dra'ined soils.

0n better-drained s'ites its associaIions are trembl inq

aspen, white bjrch and balsam fir.
When in pure stands conditions are genera'l'ly moist.

vji. Trembling Aspen (Populus tremuloid-es (Michx. ))l
The species averages ?4 metres in height with a djameter of

20-25 centìmetres.

It grows best on a well-drained loam, but ìs comnonly found

on a w'ide variety of sojls.

PHOTO 7

TRTMBLING ASPEN

lIbid., p. zro.
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It'is jrrt.olr:y'¡rrrl. oI rlense shaclc arlrl or.r;urs n]ost frequentìy

ìn pure stands, or trì'ixed with other light-clertrandìng species such as

wh i te bj rch or bal sanr popi ar.

vii'i. tlh'ite Birch (-@ (l''Îarsh.))l

This spec'ies rarely grows over 24 metres ìn hejght or 60

centimetres in dianleter.

It is found on a varjety of soils and condjtjons.

It is most common on well-drained sites within ejther pure

stands or jn associat'ion w'ith jack pine, whjte spruce, tremb'l ing

aspen or balsam popìar.

PHOTO B

|,lHITE BIRCH

I r¡io. , p. 160.
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i x. l^.lhi {,r,: Spr.uce (pr ge3_g]_qq_ça (Moenclr ) Voss )l
The best exanrpìes of the tree are found.in mixed stands on

well-drained but nloìst, silty soìls.

Its commonest associates are trembìing aspen, white bir.ch

and bal sam fi r.

PHOTO 9

l,'JHITT SPRUCE

I lbid. , p. 64.
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The preceding descriptions enable the following observatjons to

be made:

i. some tree specìes indivjdual'ly or jn combjnatjon tend to

grow in well-drained soils, while others tend to grow in wet sojls, and

ii. some tree species have root systems wh'ich make the tree

wjndfirrn, whi le other species have root systems wh'ich make thern

susceptìble to w1ndthrow. Species suscept'ible to windthrow and/or

which have shallow root systems are extremely dangerous jn a

recreatjonal devel opment.

These conclusions suggest that it should be poss'ible to project

site conditions on the basis of assocìated tree spec'ies. Two generaì

categories can be 'i dent j f i ed:

i. Category 1: Sites whfch are well drajned and contain sound

tree species. Tree spec'ies which are found on well-drained sites and

are wìndfjrm 'include jack p'ine, whjte spruce, trembf ing aspen and

white bi rch.

ij. Category 2: Sites which are imperfect'ly drajned and contajn

specìes subject to windthrow. Tree species found on thjs type of sjte

and which exhibjt susceptibjlity to wjndthrow include black spruce,
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l inn¡rf'ar.l<, cecl,r r., ll¡r lsn¡lr ¡ro¡r la r and bal :;¡ln f i r

be referred to as inclica_tor_¡[grJ_ge..

Ihcse wi l l hcrclaf ter

Topography be'incl sjmilar, categor.y I species and sjte condjt.ions

shoLrlrl be most suitable for recreatìonal developrnent, whì'le category 2

speci es and s i te cond j t'ions shoul d be I east su j tabl e. Recogni s.ing that
each tree specìes can grow under a range of conditions and with a

number of associated species, jt is necessary to establjsh a number of
different categories ranging from those contaìning onìy the or.iginaì

category I species to those containing on'ly the orìginal category 2

species (jndicator species). The establishment of a range of categorìes

thus logìcal ìy ìeads to the fol low.ing concìusion:

The lower the percentage composition of indicator species

(bìack spruce, tamarack, cedar, baìsam popìar, balsam fir) on a

s'ite, the more ì ike'ly the s jte wil I be wel l-dra jned and conta.in

sound specìes. conversely, the higher the percenrage composition

of indicator spec'ies on a site, the more like'ly the site will be

poorìy drained and subject to windthrow.

The above conclusion is consistent w.ith the results of a study

conducted 'in the uníted States. The results stated:

''Everything considered, ar r the forest associations found .in theHarvard Forest. seem to represent a contjnuous gradationaì sàr.iescorrelated with successional stage and mojsture.
l^/ithout takìng into consideratioñ the success.ionai áevelopmentof the stands the occurrences of the various specìes were foundtg.vary sìgnìfìcantìy wjth the mojsture gradìent. l,Jhjle p.inã andwhite spruce ?f. o.f .nrajor improtance on ãry s jtes; suga.i,upiu,red mapìe, ye]low birch and hemlock on moiit siteé; ãñà u.ii.m firand northern white cedar on wet sites. Jack pìne ánd black-iprr..are found conrmonly on both dry and wet sites,'but-;;; ;r;;'.;;-petìtors under intermediate mó'isture conditións. ù1- - r--'

Sites
'R.c. Allison anc.I R.s. Leighton, Evaruating Forest campqround(Burì ington, Vermont: UniüersitV
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0n the ll¿rs ir; o f' l.lrr, l'orego inQ, i.lrc f'orn, r:¿r tcgorì es j ndenti f j ed

inr; I rrrll:

j. Categor.y I 07j ind jcator species.

ii. Category 2 : 10T,-30% jndjcator species.

iii. Category 3 : 40-60% indicator spec.ies.

i v. Category 4 : 70%+ ind j cator spec.ies .

Categories 2 and 3 are cons'idered transìtional in nature and have

been 'included to recognise that no distjnct lines can be drawn between

acceptabilìty and unacceptabìlity. Ranges of condjtjons can, however,

be identi fied.

since the four categories represent different ranges of site
and mo'isture conditions which would be associated with different combin-

at'ions of tree specìes growing together, the first step of the procedure

is to deterrnine the category (r, z, 3,4) of eacn stand nunrber

identjfjed on the Forest Inventory Maps coveqìng the respective study

area.

Prior to further explanation of the methodology and to avoid

confusion the following out'line of the forest inventory mappìng program

is offered. The purpose of the inventory is to measure the exjsting

timber resource in the Province. The information 'is used to calculate

what annual allowable harvest could be allowed ìn the prov.ince on a

sustajned basis. The concept is bas'ic to forest management, and put

simp'ly ìs: The volunle of tjmber harvested shall not exceed the volume

of timber regenerated. In order to provide the type of infornration

necessary for the cajculat'ion of annual allowable harvest it was

necessary to i nventor,y the forest resources of the prov.ince. Th j s , j t
was decided, could best be accomplished through interpretation of
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¿ìcl'í¿ll ¡.lhotogra¡tlrs lnrl crr r:asional randolrr f jelrl clrecks. The end result

to the process was t.lre ¡rrorluct'ion of a sr:rjns of rownship maps whìch

cOver the entire forested portion of the Province of Man'itoba. The map

scale used 'is .l :1320 (4"=l mjle). In addition, for the purposes of

easy retrieval and reduction of the arnount of paper used, the data was

coded and computerised. Hence, each map is accompônied by an individual

computer print-out which provides an ìnterpretatjon of the data shown
l

on each map.' Map 5 'is an examp'le of the type of map produced, whi'le

Table 7 is an example of the corresponding computer print-out.

Proceedìng wìth the categorìsation of the data on the Forest

Inventory l'laps, the jnformatjon of prìmary concern at this stage js the

meanjng of the nunlbers thereon. This jnformation js found by locating

the corresponding number (under the column "sTAND") jn the computer

print-out. Once this number js found, the conìposjtjon of the tree spec-

'ies jn that stand can be read under the far right co'lumn headed "SPECIES

c0MP." Tree spec'ies have been abbrev'iated jn the computer prìnt-out

as fol lows:

BA

BF
BS

E. \,
tn

UT

TA
TL
l^lB

t^lS

Bal sam Pop'lar
Ba I sam F'i r
Black Spruce
Cedar
Jack Pi ne
Trembl ì ng Aspen
Tama rack
Bi rch
White Spruce

I -,'lhe map shown js a small
entjre Township. Since the map
it was not considered necessary
Townsh'ip, when a smal ì er map B
reference.

portion of a larger nrap which covers an
i s be'ing used for example purposes on'ìy
to provide a fold-out map for the

1/2 x ll" would provide an equjvalent
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For exatnpìe, St¡nrl 39 ott t.ho ntap accOrrlì rrq to t.he Species Contposi tion

coluntn contains JP6 IA3 BSl. Since all stands are calculated on the

basjs of 1007,i, t.[re c-ìorìrpos'ition js 60% jack pine,30% trenrblìng aspen

and l0% black spruce. since thjs stand contajns l0% black spruce,

which js an'indjcator species, it falls into category ?. A second

example could be Stand 37. Specìes Composjt'ion here js BSB TL2. Sjnce

the total compos'it'ion of this stand is made up of ìndjcator specìes

(80% black spruce and 20% tamarack) ìt tatls jnto category 4.

In summary then, the fjrst step of the method jnvolves the

categorìsation of the specìfjc stands accord'ing to their respective

specìes composjtìon. For ease of visual ìnterpretation, to avojd the

need for a constant reference to the computer print-out, and to obtajn

a perspectjve of the area beìng categorìsed, a sìmpìe colour-cod'ing

has been'introduced as part of the first step:

0% 'indicatorcp..i.r.

l0-30% jndicator specìes.

40-60% ind.i cator speci es.

70%+ i ndj cator speci es.

Thus in the examp'les cited, stand 39 would be denoted by orange, ano

Stand 37 by green.

The end result of categorisation'is a coloured map represent'ing

the different cornbjrrations of species. During the colour-codìng

process one exceptìon 'is recognjsed. All pure stands of non-jndicator

species wouìd not !e coloured red as categor.v I but would be coloured

orange as category 2. Such stands would be noted on the master map

by a P (spec'ies nanre). The downgradìng of a pure stand recogn'ises

Category I (Red)

Category 2 (Orange)

Category 3 (Blue)

Category 4 (Green)
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divcrsity ol'sper:ir.; alonq rvìth good sii.r'clraìrrar¡e ancl soundness

ol'l¡tocies i.o l:r' ;ì r:lt¡ty'¡tr l.r't'jstic wlrir:lr çltg¡l<l bet assocjatr:d w'ith

a recreat'ionaì site.

At the cottt¡rlct.ion of categorìsation tlrr: lollowing inforntatìon

would be known:

i. the size in acres of each stand (providecj in the conrputer

prìnt-out under the heading, "ARtA");

i'i . type and d'iversity of specìes (determjned by the colour

codes ) ;

jii. the distance to the nearest access road (determined by

vjsual jnspectjon);

iv. the relative location of sites on the shorerine with tne

hìghest potentiaì for recreation (categories I and 2);

v. the type of conditjons whjch nray have to be crossed to reach

each potentjal site from the neareit road; 
.

vi. the status of the land ownership (shown under "0wN" jn the

print-out as a code number, wìth each number representìng a type of

ownershjp, e.g.crown Land, Prjvate Land, Mineral clajm or Rjqht-of-

wav);

vji. the diversity of the general lakeshore; and

vjii. the number of alternatives available. (ltre number of

sjtes of categorjes I and 2 aìong a shoreljne).

This infonnation base, whìch can be gathered quìckly in the

office, couìd now be used to establjsh a fjeld-l'nspection program. The

abiljty of the system to assist'in the formulatjon of fieìd priorjties

at an early stage js considered advantageous for the followjng reasons:
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j. it olitllitlalos lllc need 1;o s¡rurrl l.inr, ¿rrrrl rnone.y 'investigatìng

unkncrlns aìong a shoreljne. (areas may look acceptable fronr a boat,

but nray be backed by slvarnp), and

j j. it assists in reducing the amount of tinre necessary for
field ìnspection.

These factors are critfcal as detailed field inventories are

cos t'ly .

B . Di ff erenti at'ion

The informatjon base provided jn the first stage, categorìsation,,

is consjdered adequate for" the establjshment of field priorities jn

limited study areas. However, if the study area jnvolves several lakes

or several mjles of shorel'ine and the budget allows for on'ly ìimjted

field'inspection, jt is necessary to add further jnformatjon to the

process to assjst in the rat'ionaljsatjon of priorìties. Thìs stage of

the method introduces three additional variabl'es which can be inter-
preted objectiveìy and consistently to compare djfferent s'ites. These

variables are

j . mo'isture ,egire,l
j i . cuttì ng cl assf and

jjj. crovvn closure?

'Moisture regjme refers to condjtions assoc'iated wjth a part'icular
stand according to the forestry inventory.

-Cutting c'lass is a forestry term used to denote age.

"Crown closure'is an indjcat'ion of density of a stand.
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Infortllitl.Ìott t'ttl¿tl.r'rl to r:ach of t,lrr:,;c virri¿ll¡ìcs'is proviciecl .in

l.lto rlottl¡lutr:t'¡rt'ittl ottl. urrrlr.r'thc hencl irrr¡ "lYl,l ". Iìcl"errjng btrck to thc

previous exantple, Stand 39 is coded as 133 r^rhjle Sband 3Z.is coded as

233. The first dìgìt ol'this nunrerical code indjcates the nrojsture

regìme, the second dìgìt'indicates the cutting class, and the third
dìgìt indicates crorvn closure (stand densìty).

l. Djfferentjatjon by Moìsture Regìme

In the examples gìven Stand 39 is a mo.isture regìme number I

site and is composed of Jp6 TA3 BSI , while stand 37 .is a mo.isture

regirne nurnber 2 site and consjsts of BSB TLZ.

Ïo deternljne the moisture ranges jn these stands reference is
made to the Moisture Regìme chart (Table B) provìded with the field
instructionsl which accompany the forest inventory data.

The Moisture Regìme Chart'is used to provìde a more def.in.itjve

statement of the actual moisture condit'ions oi il,. site than would

otherwjse be extrapolated from the presence on absence of indicator

specìes. For examp'le, black spruce can grow on arjd or saturated

sites. The MoistLrre Regime Chart thus jndicates actual rather tnan

assumed moisture cond'itions. The use of this chart thus reduces

the need for a subjective assumption as to the moisture condit.ions

on a partjcular site,

Manitoba.Departttlent of Mjnes, Natural Resourccs and Envjronrnental
Managernent, Forest Inventory--F.ield Instruct.ions (ginnipÀgl Qr*én,,Printer,1g7 -
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TAßLI B

MOISTURT REGI14t-

Ari cj Dry
I

Fresh I t''tois t:

Moist
Wet Sa tu ra ted

Jack Pi ne
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3
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I
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In the case of stand 39 ( Number I site Jp6 TA3 BSl0) the

Moisture Regime Chart indicates that moisture conditjons jn that stand

range from fresh to moist, with the possìbìììty of very moist

depressìons in association w'ith the black spruce. (Because of the

domjnance of jack pìne, in all ljkelihood the site is domjnan¡y fresh

or well-drained). In the case of Stand 3z (Nunrber 2 site BSB TLZ)

the Moisture Reginre Chart indicates that mojsture conditions jn that
stand range from wet to saturated. To further illustrate the point,
if stand 39 was on a Number 2 site and was conrposed of the same

species (JP6 TA3 BSl0) the Mojsture Regime chart would jndjcate that
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tltoisf.uÌ'o cotìdit irl¡q r';ìn(lr! f roru dry lo irrirl. All other thin,qs being

equai, if a dr:cisinn harl to be ¡nade on v¡lrir:lr arr.a should be inspected

fjrst, this site should receìve preference over'{.he Nunrber I site

JP6 lA3 BSl0 as the Nunrber 2 s'ite area i s dri e r.

Differentiat'ion of sites by the Moisture Regìme chart thus

assjsts in the ident'ificatjon of fl'eld prìorities by prov'idìng informa-

tion on the actual site conditions of the area. This assistance is

provì ded wi th I i ttl e or no need for subject'ive 'interpretati on .

2. Djfferentiation by Cutt'ing Cìass

The process of differentiation of tree stands by cutting is

based on the prìnciple that a young stand of trees has nrore vigorous

growth and'is less susceptibìe to disease and decay than an older

stand. Also, all other thìngs beìng equaì, in an old stand one can

expect to be involved wìth repìanting and si te managenlent nluch cooner

than in a young stand. sites with low cutting'c'lass (young) numbers

are thus considered superìor to sites wl'th hjgh cutt'ing class (old)

numbers.

The cutti ng c'l ass number of a s tand

regìme number jn the computer prìnt-out.

used were:

Stand: 39 I 33 JP60 TA30 BSI 0

Stand: 37 ?33 BS8 TLz

In both stands 39 and 37 the cutt'inq class

i s found next to the mo'isture

The exampìes prevìously

is 3.
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Ilr0 six t:illlirrr¡ ¡1,¡';r;¡,r' jdent'i Iicrl in t.lrr.f,p.rIl:_!__l[y--e-nLo_ry are:

i. Class 0: [:orcsl. lancl not resl.or:l<cd l.o] lolv.ing f ire, cutting,

vrjn<jfal ì or other nrajor dìsburbarrces (hence lrotentìaì'ly productive

land). Some reproductjorr or scattered resìclu.rl trees nay be present.

j j . Cl ass I : Stands wh j ch have been restocked ei ther natura'l 'ly

or artjficìally. There may be scattered residual trees present as in

cutting c'lass 0. To be jn cutting cìass l, the average heìght of the

stand nrust be less than 3.6 metres.

ijj. class 2: Advanced growth of post-size diameter. The average

heìght of the stand nlust be over 3.6 metres.

iv. Class 3: Inmature stands growìng at or near their maxinlum

rate. The average height of the stand should be over 7.5 metres and

the average dìameter should be 8.75 centjnletres at breast height.

v. Cl ass 4: Mature stands , wh'ich nray be cut as they have

reached rotation age.

vj . Cl ass 5: Overmature stands, whì ch should be gìven priority

i n cutt'ing .

After a revjew of the cutt'ing class descrìptìons above it is

suggested that cutt'ing classes 2 and 3 appear to be best suìted for

recreational development for the following reasons:

i. there js vigorous growth;

ii. young specìes are less susceptible to dìsease and decay;

i i i . they have a 'longer 
1 i fe potenti al wi thout nlanagement than

cutting classes 4 and 5; and

iv. since the stands are young and there js vigorous growth

they may be able to wjthstand site disturbances assocjated with road
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or l)tli lrlj nq cotls l-t ttr l. ion rnur.lr nìore rea(l i I y t.lr;rn cl asses 4 ancl 5.

Âìthouglr it is 'iu(lqcsr.od that cut.t.inr¡ r:ì¿rsses 2 and 3 are

preferabìe cho j ces for devercrpnìent (al I other things be.ing equal )

thjs does not preclude deveìopment jn cuttjng cìasses 0, ì,4 or 5.

For example cutting cìasses 0 and ì may be idea'lìy suited for
picnìcking and day-use facj I ities. In these cases open spaces are

desirable for field activities or sun-bathìng. Cuttl'ng cìasses 4 or 5,

on the other hand, may be developed for any type of use as long as

it is recognised that site managenrent wiì'l have to occur alnrost

immediateìy. (The campground at Leaf Rapìds which will open i n 1919

was constructed in an area contaìnìng cutt'ing class 4 and 5 species.

In this case an al ternatjve site wh jch exh jbr'ted a higher developmenta'l

suitability was available. However, an additional 4.8 kilonretres

of access road would have been necessary. The decisjon was thus

made to accept the lower quaììty site conditjons and on-going sìte
management costs for the nearer site. The costs associated with this
option were considered sign'ificantly less that the costs of additjonal

kilometres of road. )

The process of i ntroduc j ng dì f ferent'iati on by cutti ng c'lass j s

to compare the cutting cìass of one tree stand with the cuttjng cìass

of other tree stands. rhis procedure further assists in the

identification of field prìorìties. It is particuìar'ly useful in
djfferentiatìng between sìmilariy categorised sjtes. For example,

given the fol'lowing two descriptions

Stand X 133 Jp6 TA3 BSI

Stand Y 153 JP6 TA3 BSI

it js obvious that stand X should be given priority over stand y.
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As has hc0n no l.erl, cutLing r:lass 5 conta j ns the oldest trees

and are considered ovennat.ure. ln recogrrjtion of the potentìal problent

of r,¡indfal j , cljsease ancl staqnat'ion Lhat coulcl occur, al I cuttìng

class 5 sites are dourngraded one category during the first stage,

categorìsatjon, of the method. A stand containìng 0% l'ndjcator species

would thus be categorised 2 instead of I and coloured orange jnstead

of red on the inventor! mâp. stands downgraded jn this manner are

identjfied on the inventory map by 0 (specìes name).

3. Differentìation by Crown Closure

Croln closure js an jndjcatjon of the density of a stand. Infor-
mation related to crown closure is provìded jn the computer prìnt-out

next to the cutt'ing c]ass number. The use of crown closure jnformatjon

ìs not consjdered a crjtical comparatìve element. However, it has been

jncluded sjnce jt js an ex'istìng source of informat.ion. The use of

crown closure infornratìon'is most approprìate1y appììed if it is known

what type of recreational activìty or development js to occur. For

exampìe, a denser crown closure may be more approprìate in a cottage

subdjvjsion that in a pìcn'ic area. In the case of a subdivision, a

dense crown closure, which infers density of trees, wouìd be more

appropriate as buffers to increase prìvacy between lots. conversely,
'in a picnic area, open spaces for walk'ing and playìng are more important.

Hence, crown closure or denilty of specìes need not be as high.

Four classes of crown closure have been 'identified in the Forest

i nventory :

i. Class l: iS%-30% crown closure

ii. Class 2 : 31%-50% crown closure
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jji. Class 3 : l-;l'.1,-70'1, crown cl0rrtrcr

iv. Class 4 : 71"/.t crown closrlre

Tlte proceclurr: ent¡lìoyed bo jntroduce clifferent'iation by crown

closure into the anal.ysìs is to compare the crown closure of one site

wjth that of another. Th'is procedure, although not considered critjcal,
could further ass'ist in the formulat'ion of fieìd prìorities.

The information base generated in this second staqe of the

procedure j ncl udes

i. an indication of moisture conditions at specific sites;
jj. an indication of the age, heìght and 'lìfe-expectancy of

tree species at specìfic sites; and

ji j. an ind'ication of the density of cover at a specifjc sjte.

At the conclusion of this second stage of the nrethod the folìowìng

objecti ve j nfornlation 'is avai I abl e:

j. an indication of the type and d'iversity of species arong a

partì cul ar I akeshore;

ij. an indication of the type of condjtions wh'ich would have to

be crossed to provide access to each site wjth potentìa1 for development

from the nearest access road;

iji. an jndjcation of the diversity of species along the 'lakeshore;

iv. an indication of the mo'isture and grow'ing conditions on

specìfic sites;

v. an jndjcatjon of the age, height and conditjon of tree

species on specì fi c s j tes;

vi. an indìcat'ion of the density of cover on specif ic sites;

vi'i. an indication of the number of sites with potentìar for

development aìong the lakeshore being studied;
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vj j j . the rclat.ivr lor:ation of al r s ites vril.h potential for

developrnent on t.he lakc:slrore;

ix. the nurtlber of al ternat jves for ¡totentìai developnlent on

a 1 akeshore;

x. an jndìcat'ion of the sjze in acres of each potentiaì sìte; and

xi. the status of the land ownersh.ip.

The informatjon generated up to this stage provìdes an ind'ication

of the on-site potent'ial withjn the study area, a stage at which the

fjeld invest'igatìons could be in'itjated. The purpose of the fjeld
investigation stage would be to confjrm the existence of the s'ite condit-
jons projected jn the two earlier stages and to gather other infor-

nration not provided by the Forest Inventory (soiì Depth and Texture,

Topography).

C. The Introduction of Add'itional Infonnation

At thjs stage of the method a procedur. ir outlined to introduce

additjonal information jnto the analys'is to complement that generated

in the stages of categorisation and differentiatìon.

The information generated earlier refers only to physìca'l

condjtions of specìfjc sìtes. This stage jntroduces informatjon

related to other resources and attempts to pìace that data in a ratjonal

framework. It is meant to assist in establishing an overal'l perspective

of the resource base as well as to contribute to the final decision-

making process. It js stressed that data gathered during this stage

should be recorded as infornration on'ly. No attempt should be made to

interpret the data jn terms of jts abil'ity or jnab'i'lity to contribute

to a recreationaì experience. In other words, for exampìe, ,álùhough
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dû1.¡ì lources tìtiì.y itrrlj c;r l.c a [reach alonrl ;r :;horc ì j ne no attenrpt shoul d

bc m¡rlr: to su(l(l(,s1. r'l: lr;rs ¡ lriç¡h or loru c:a¡ralriì ì ty to susta'in

recreational actì vi ty. The 'ímportant fact j s r,rhether or not a beach

exists.

The type of data that is gathered at thìs stage and is

subsequently recorded on the Forest Inventory Map would deal wjth

i . archaeol ogi cal si tes;

'ii . beaches;

iji. wìldl'ife concentrations (range areas sumner-wjnter);

iv. scenjc outlooks;

v. fì sh-spawni ng areas;

vi. wjld rjce locatjons;

vìi. historical sites or features (homesteads, old m'ines,etc.);

vl' j j . unusual geoì ogì ca1 features ;

i x. uni que fl ora concentrati ons ; .

x. rare or endangered specìes'nesting or range areas;

xi . mineral potent'ial ; and

xi'i . forestry potential .

This type of information is readiiy avaìlable from a number of

such different sources as

i. Canada Land Inventory;

'ii . Government reports ;

iii. International Bìoìogical Progranr reports;

'iv. Archaeolog'ica'l reports (Universìty and Government);

v . Geol ogi cal reports ;

vi . Aerial photographs;

vij. Canadian Wjldlife Servjce publicatìons;



vjji. Dur:[<s Unl jrrritccl;

jx. Govev'nlrrr:rrl. At'r;h ives ; and

x. Persorral contact w'ith local resiclents and first-hand

experi ence .

The above list is not complete. However, it serves to pojnt

out that in a large number of cases information of some type is

usually available. Therefore these sources should be explored prior to
j n'iti ati ng a cost'ly and time-consumi ng i ndependent i nventory .

The procedure to incorporate the data into the method'is to

establ'ish a check ljst of features assocjated wjth each potentìa1

sjte jdentjfied'in the stages of categorisation and differentjation.

I n thi s manner , comparat j ve advantages between s'inl'i l arl y categori sed

s'ites can be noted and used as a future rationale for final site

selection. The end result of the process would thus be the selection

of a site for development (subsequent field'irlvestigatìons) on the

basis of jts onshore physìcaì characteristics and'its comparat'ive

advantage wjth other resource features. The end result of the process

js thus consistent with the original jntent of the method of land

anaìysis and class'ifjcation: the determination of the best use to

which a particular land area could be put.
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CHAPTER IV

EVALUATION OF THE METHOD OF LAND ANALYSIS AND CLASSIFICATION

FOR THE CANADIAN SHIELD PORTION OF MANITOBA

Th'is thesìs began with three objectìves that were to be

pursued. They were:

j. to identify some prìmary generar characterist'ics which

should be jnherent'in a method of land analysis and classjfication.
'i'i . to outline a nrethod of rand anaìysis and class.ification

for the Canadian Shìeld portion of Manjtoba; and

iii. to evaluate the proposed method of land analys'is and

classification relatjve to the primary characteristics which should

be inherent in any method of land analysìs and classificat.ion.

In chapter I the descriptìon and evaluat'ion of three methods

of analysing and classìfying land sets the framework by out'l ining

several problems comnlon to such methods. chapters II, on the basis

of the data contained ìn Chapter I and a general ljterature revieur,

outlines general prìmary characterjstjcs which should be recognised

in a method of land analysìs and classjf icatjon. chaptersl and il
were thus devoted to meeting the first object'ive of thjs thesis.

Chapter iII outlined a method of land analysjs and

classificatjon for the canadian shieìd portjon of Manitoba, and thus

met the second objective of th'is thesjs.

BO
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The ¡rrri'¡ro'ì('of t.lris t.hapter i:; l.o rnccf llre thjrd objectìve

of the thesis: to evaluate the method ol'land analysìs and

classjficatjon outl jned in Chapter III relatjve to the prÌnrary

desirable character.istjcs, as outlined in chapters I and II.
In summary form, and as outl'ined ìn Chapter II, the primary

desjrable characterjstjcs whjch should be inherent ìn any method of

land analysis and classif icat'ion are as fol lows:

j. the nlethod should be easy to appìy and nrake good use

of the tìme of the personnel involved jn the analysis;

ji. ìt should make inventory decisions and recommendations

onìy;

j'ij. it shouìd gather onìy the infornration necessary to make

a rational decìsìon;

j v . 'it shoul d be accurate;

v. jt should call for very 'litile personal judgement or

subjective ìnterpretation of infornratìon;

vi. jt should be possible to be dupi icated (the conclusìons

reached by two djfferent study teams workjng separateìy on the same

area should be the same);

vi i . i t shoul d recogni se otner resource uses which coul d

jnfluence the recreational potentìal jn the future;

v j i i . 'it shoul d cons'ider the recreat'ional resources in

comb'ination;

j x. i t shoul d provì de real i sti c and adequate i nformation on

actual developmental potentjal ; and
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x. it should rrse existìng sou'ccs of' irf'orrnation to

clenerate new infornlation.

In evaluating the nrethod of land analysjs and

cl¿lssificatjon descrjbed in chapter III relative to the primary

desjrable characterjstjcs ouil ined, the following observatjons

are made:

i. The system is easy to app'ly since it can be rearned

'in less than half-an-hour (personaì experience) by anyone who can

read and colour; and there is a minimum of time requìred for
organìsatjon prìor to analysìs.

i i . The decision-making process during the app1.i cation of
the system js confined excìusively to the establishnrent of fjeld
prìorities for jnformat'ion confirmation. A separate decjsjon-

making process determjnes ìf, where and what types of development

wi I I occur.

ii'i. The system assembles onìy that lever and type of data

requ'ired to make a decjsion.

iv. The system is accurate in so much as.it is based on

expert aerial photograph interpretation (with random fjeld checks

to confjrm the accuracy of the interpretatjon) and on consjstent

comparatì ve standards .

v. The system calls for little personar judgement throughout

the entire process. some judgement is, however, requìred when

djfferentiating between similarly cìassifìed sites. Thjs could

result in minor alteratjons in field priorìties between similar sites
( a before b rather than b before a).
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vj. The sysl.enì ciìn bc dup'licated sjnce 'i t is based on the

appì ìcat'ion of cons'istent crj teria.

vjj. The systerl recogn'ises the possìble exjstence of resource

contingencjes and allows for these to be documented for consideratìon

in the subsequent decjsion-makjng process.

v'iji. The system cons'iders all recreational resource potentìaìs

insomuch as it al lows addit'ional data to be added as 'information at

the fjnal stage of the procedure.

ìx. The system provides the opportunìty to consider the

recreational and other resource features jn combinatjon as part of

the final stage of the Procedure.

x. The system provides initjal base ljne data on such factors

as distance to nearest access road, and ground condjt'ions to be

traversed to gain access to a particular sjte. Thjs allows the

opportunity to formulate realistic cost estimates.

xj. The system can reìy excìus'ive1y on ex'isting sources of

informat'ion, and can generate new jnformation from 'information

gathered for other purposes, and

xii. The system can be inìtjated in the winter and subsequently

cont'inued in the summer. This allows the opportunity to take tl¡e

greatest advantage of the field season.

Thus, these observatjons suggest that there js some merjt in

cont'inuing to appìy the method of land analysis and class'ifjcation

to the task of identifyìng potential sìtes for development ìn the

Canadian Shield portion of the Frovince of Manitoba.



CHAPTER V

A CRITIQUE OF THT METHOD

Although this thesjs has to this poìnt addressed the three

stated objecti ves, 'it woul d not be cons'idered compì ete unl ess a

critique of the method of Land Analysjs and Classificatjon for the

Canadian Shìeld Portion of Manjtoba was jncluded. This chapter w'il I

address itself to a brief crìtjque of the rnethod.

A critique js consjdered essential for the following reasons:

i. It will ensure that those using the systern wiìì be aware

of its shortcom'ings. Hence, the probabìììty of the system being

m'i s'i nterpreted w'i I I be reduced .

ii. Through self-critjcism it is hoped itrat turther djscussions

and reconmendatjons for improvement will follow

t^Jithin the context of spurning constructive criticism and

positive information-exchange, the followjng are considered to be

problems associated with thjs method.

i. The method assumes that tree species are evenly djstrjbuted

throughout a stand.

ji. Topographjc diversity ìs not cons'idered ìn the first three

stages of the method. so, while a site may be theoretjcalìy suìted

for development, sìte jnvestigation could show topography that may

not be conducive to development. This 'is particularly ìmportant

when analysìs ìs undertaken in the Canad'ian Shield. Althouqh this'is

84
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a tìrjtìor pojrì1-, al. l.jrrlr:s onr._ nlay sustajn a lalsr-, sense of potentjal

rcìatjve 1-o a st.urlv ilroa. Ihis poinL is nlarlc bo stress the.irlportance

of careful f j e'ld lvork to accompany the i nventory.

jjj. The method reljes on the accuracy of the forest ìnvenrory

i nforma ti on .

iv. The method assumes that all sites w'ith over lO% indicaror

species are not suited for recreational development when, in fact,
such areas may have interpretative value or be suited for traiì
devel opmen t .

v. Forest inventory maps are extremeìy bulky and awkward to

use ì n the fi el d.

vi. canada Land Inventory maps and other informatjon sources

are usuaìly produced at different scales so that distortjons may

result when transferrìng information. Thìs problem wi1'1, of course,

resolve itself to some degree with the appìiôation of metric scales.
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fìECRIATIONAI- SiTE IDENTIFICA] ION SYSTEM

|^IORKING EXAMPLE: NORTH SHORE OF LAC DU BONNET

This study was undertaken by Mr. T. Merkl, Assistant Planner,

Eastern Regì on, Man j toba Parks D'ivi s ion, during the spri ng and sumn'ìer

of 1978. The purpose of the study was to deternrjne the developmental

potent'iaì ì n general of the north shore of Lac du Bonnet (laap 6) .

The example of the north shore of Lac du Bonnet was chosen to

demonstrate, firstly, the initial appìicat'ion of the Method of Land

Anaìysis and Classjfjcation and, secondly, the process of addìng

i nfornrat'ion to the or j gì nal data base to provì de a conrprehens i ve and

conpì ete anaìys'is of a speci f i c area.

A. Step I

The object'ive of thi s study was to determine the genera'l deveì op-

mental potent'ia'l of the north shore of Lac du Bonnet. Hence the f j rs t
step was to colour-code the appìicable forest 'inventory map. From

thìs, Maps 7-.|0 resulted. The information obtained from the first
step ìndjcated that Category I and 2 sites occupied extensive areas

of the north shore. Therefore the dec'isjon was made to proceed with

nrore detalled anaìysìs. It js pointed out that the procedure would

have termjnated at this stage as there was sufficient evidence at

hand to i nd'icate that the area d'id have devel opnrental potenti al . Not-

withstanding thìs preìimìnary ind'icat,ion of potential, it was

recognised that costs for access would be extremeìy high due to the

B7
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Ittrrr¡l.lt Of roarl rlrlrrìr'lrl, lfr,¡çg it wa(; tì(r(.(ì(;lai.y tO obtain Ad(JjtiOnal

basc Iine dat.a'clr:v¡rrìh lrr nctual phy:;icaì ¡rol.crrtìaì.

B. sEp._l-L

Following on the decision to proceed with a more detailed

anaìysis of the north shore of Lac du Bonnet, the'in-office analysìs

concentrated on securjng readìly available data on

i . Cl jmate;

ii. Fjsh;

'iji. Wildlife (unguìates);

iv. Regìstered trapl ines;

v. Archaeol ogi cal si tes ;

vi. Land tenure and land use:

(a) Dwel I ìngs,

(b) f./ater I i censi ng area,

(c) Tjmber berth, '

(d) t,Jild rjce cultìvat.ion;

vii. Water quaìity:

(a) Turbidity,

(b ) Drai nage patterns,

(c ) t/ave patterns

(d) Movement of water;

vi i i . canada Land Inventory Recreation capabi i i ty Map;

ix. Soils:

(a ) General descr j ption,,

(b) Soiì capability for agriculture;



llrl

x. cal cu I a bi ons of the dever opmenta ì capabì ì i ty of the water

Area :

( a ) Boa t *l inrì t sys tem; and

xi. Canada Land Inventory Water Fowl Capabiiity Map.

I . Cl imate

The area has subhumid temperature climate, character.ised by

warm summers and cold winters. The mean monthly ternperatures a'long

the l,Jjnnìpeg Rjver range from -l7oc in January to 20oc in July. The

transition between seasons is short with April being the month when

the change from winter to summer occurs, whìle October holds the

change from summer to wjnter. |,Jjnd velocity varies greatìy, however,

due to the size of the lake. l,lind forces of 20 k.p.h. to zs k.p.h.
are common with 60 k.p.h. gaìes during storms. Temperatures are

particu'larìy varjable in the sprìng and fall when the area is affected

by frequent frontal disturbances between cold åir from the north and

warm dry air from the south. The average frost-free period ranges

between lll and 127 days with the average being ll4. The precìpìtation

is about 50 centimetres. Rainfall has fluctuated from ll centimetres

in June 1949 to 25.3 centimetres 'in June l96l. Total yearìy

precip'itation has ranged from 31.3 centimetres in l96l to 67.3 centi-
metres ìn '|950.

2. Fish

Due to ìts size, Lac du Bonnet supports a large variety of fjsh.
Major specìes are

i . Wa'l 
'l eye d Fi ke

i j . Sauger
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jii. Mooneye

ìv. Nort.lrr:r"n Pikc

v . Whi te Bass

vj . Gol deye

vjj. t,llhr'tefish

viii. Perch

ix. Bul I head

x. Sturgeon

0f these, wa1'leyed pike, northern pike and perch are the mosr

sought after game fish.

3. Wildl'ife (Unguìates)

Development of the north shore of Lac du Bonnet presents a serjes

of factors wìth a djrect impact on ungulates. Both moose and deer

are greatìy affected by access roads and shoreline accessjbjlìty. Moose

concentrate in the more northern and eastern a'reas, around Anson Lake.

They are scattered throughout the region and, depending on the sever.ity

of the winters,range wide]y in order to browse. since development

would be restricted to the shoreline, a direct ìmpact through deveìop-

ment shoul d be mi n jmal . However, w'ith improved access, huntìng pressure

will increase. Deer have a fairly hìgh concentration along the ash

swamps. Thjs apparentìy is the best w'intering area for the whjte-tailed
deer. Increased hunting pressure due to developnrent wi1ì have an effect
on the deer.

Moose are not tolerant of f,lan, especia'lìy in feedjng zones. In
order to deal with th'is probìem, habitat areas should be recognised

and thus avojded. Populatjons are concentrated 'in and about the Anson
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Lake area. Deer are well adapted to the presence of Man. However,

development does reduce the amount of range and arso permits a

hìgher success rate during the hunting season, proper management

should ensure a constant deer popuration due to the extreme adapt_

abil i'ty of this an'inrar. A study shourd be nrarie to .identify yardìng
areas and prime browsing zones. Development should avo.id these areas.

According to the c.L. i. Land capability for wildlife this area

is classified as hav'ing very s'right to sright'rimitations on the
production of ungulates (Map l'l ).

The only limiting factors suggested are

i. climate : severe crimate reduced habitat for production

and survival of ungulates.

ii. Fertif ity : lack of nutrients in the soil for optimum

p1 ant growth.

iii. Land Form: poor distribution of landforms for opt.imum

unguìate habitat. It can be seen,accordingly, that the area itself
is not prime for moose and deer capabil.ity, but it ìs very definitely
close to the prìme habitat in the generaì vicjnjty of Anson Lake. Thus,

proper care must be taken to avoid disturbing any migration that
may occur.

4 . Regì s tered Trapl ì nes

The nunrber of fur crops reported .in the ] rr rr¿ ca,,,. crop c

and General Report I is inaccurate in jts asscss¡nent of the actual

I Personal Ct.¡¡ilnun ic,r t. iorr
Co-ordinator., t^li I tll j fc Si,.c i..ioll
Resources and Envi r ()ntil(j f )1.

lroln Mr. ll" []rrr'{lìiclì.¡i:1, l:ut. ptclrli,,i¡¡
, M,tni[rtba i)epar-l.titcr¡l rlf l,line:,, i\la[r¡i.¿l



çþ

o6 "

Ò

t6i6.
':6

ir

ûô

LV

tulod )
uosua^ÞÌs

\
.o

W.:. .i"l i I É.s?ffE i t --_
fffir "+ :
ffif .*- Xr i

FI:; 'j-i '_,

þ---:----i. f-\i*
i * r | '--l-l'.
i,l i , l'"-.

"Tr, Ì !
--+-----=-i'-

?t:l fi rir¡l
-''o. I I



122

hr"rnrber of fur [-rr:arers in the area. Many variablcs are ìnvolved.

Ì¡leather condil.ions affecLìng the wildl'ife vrould limit food supplies.

Thjs rvould vary seasottalìy, but would help deternljne whether trapping

efforts would be successful .

There are two Regìstered rrap'lines that reach the north shore

area and wh'ich, in total, include a total of 26 trappers (Map l2).
Registered trap'ljne # 23, run by one jnd'iv jdual , and trapr ìne

# ?6, run by 25 individuals (with approxjmately 40 trappers usìng it).

TABLE I 4

FUR CROPS OF REGISTERED TRAPLINES, ]976-77

Fur Crops Trapì i ne

#26

Bea ve r
Coyote

Ermi ne

Fi s her

Fox Cross

Fox Red

Lynx

Mink

Mus krat
0tter
Ra coon

Squi rreì
l,Jol f

448

l8
ll9
l6

I

f

l0l
90

34
j
I

¿t+

5

$ I 8,645.62Vaìue $ r 46.99
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It can l-re seerl f'rorll Table l4 that the corunrlnity trapl ine was very
activc resull_inq irr ¡rr.orlucl_jon anlounl.j¡rrl i.o ovr:r $18,000 for the

1976/77 trapping season. If development js decided on it .is reconønended

that migration and habitat stud'ies be undertaken before ìmpìementat.ion

of the development. Registered Trapìine owners and wirdlife program

co-ordinators should be contacted for comments.

PHOTO ] O

IYPICAL SHORTLINE

5. Archaeol ogì caì

Two sites have

Staff Archaeol ogi st,

immediateìy west of

bay, and the second

Si tes

been inventoried to date according to Leo pettipas,

Manitoba Historic Resources Branch. One site is
the McArthur Fails Dam arong the west shore of the

si te is a'long the north bank of the mouth of the
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[]jrrl [ìjvcr. Ir i'; r,rr'. r'cr.tjpas's prcrriction Lhat a cons-icrcrab]e

nLltnl¡er of archacoloqic.rl sites woulcl [¡e founrJ aìong the sho¡e]jne if
a concerted atternpt r^ra s rnade to f i nd them. The recorded number of
sites at this tinre should in no way be considered reflective of what

is actually there. It js recommended that a field study be undertaken

in the area to ascertain the whereabouts and distribution of
archaeologìcal sjtes to assist in determining where cottage subdivisions
and other recreationar facir ities should be deveroped.

PHOTO I I

TYPICAL SHORELINE SHOI^JING SLOPES, DRAINAGE

AND VTGETATION ARE COMPAT]BLE I,/ITH DEVELOPMTNT
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6. I and Tr.rtrlre ,rrtd I arlrl lJse

a ' [We1 ] ilgl ' There are a nurnber of sunrnrer homes and pri vate
ìands where recreationar activities take prace. A number of cabins

exìst aìong the north shore of Lac du Bonnet which are reported to be

ìn good conditjon. They are located on private land and in areas

occupied by sunrrer house permit-horders. There are arso a few trapping
cabins located in this study area.

PHOTO I 2

. NORTH SHORE, LAC DU BONNTT

b. l,/ater Ljcencjng Area: In assocjatjon with

wjnnipeg River system, water power on water ììcencing
desìgnated for the Lac du Bonnet area. The McArthur

the dams along the

areas have been

Falls licence area
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affpcts Lac clu []onnr:t. Devclopnrent wjthin ,r

or r^/a ter power reserve ntust. be eva'lua ted [r.y

Resources Division and by l'lanjtoba Hydro.

u¡ater I jcencjng area

thc Manitoba Water

c. Timber Berth: The study area is withl'n Abit.ibi,s cuttìng
berth A. It is an area considered for future timber operations. The

area also has some forestry roads and bush trails. The condition of
these trails 'is poor. Further development must consider the

resultant impact on the forestry resource.

TYPICAL BAY

IN SHALLOI^J

S PAI,IN I NG

PHOTO I 3

I^JHERT l,lJILD RICE COULD BE EXPECTED TO GROI,I

WATER. THE STRIAM-MOUTH IS ALSO A FISH

AREA AND, AS SUCH, DEVTLOPMENT SHOULD

NOT DISRUPT THIS ARIA
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d. !!l! llLl t_-Çgl!iyrll"lon: WjIcJ rice cu ILivatjon does take

place v;jthin the st-udy íìrea. In the viciniby of Ha.y Bay lies wild

ri ce number 106. [:u Lure devel oprnent must ,lvoi d w j ] d ri ce bays .

7 . l^Jater Characteri st'ics

a. IqÞilfjy: Lac du Bonnet has a low to nroderate turbidity

rate, indicating a slow flush'ing effect. Turb'idity has a psycho-

'logìcaì effect wh'ich may decrease the aesthetjc value of the lake. In

areas where bank erosion is evìdent, silt became a problem because of

the slow flushìng quaììty.

PHOTO ] 4

WATER COLOUR IS INFLUENCED BY TURBIDITY
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b. Q¡gínaçre fatl.c¡¡s: Most of the snlall streanls locatecl on t.he

nortlr shore fIow nrlrl.h i.o south and arr: rlry ìn ilre falI and actjve
during spring runoff. These streams serve as cJrainage po.ints for
severaì Iarge slvamps inrlediately north of the stuoy area.

c. l^Jave Patterns and Navi gabi I i t.v: Lac du Bonnet i s suscept j bl e

to the prevailing north-west wjnds. It is signifìcant to note that this
presents a potentia'l hazard to small craft, partjcuìarìy canoes.

Lac du Bonnet is a shallow lake averagìng six metres ìn depth. However,

sunken ìslands and reefs are present along the north shore, especiaìly
i n and around ex'i st j ng 'i s I ands .

d. Movement of water: Lac du Bonnet, due to its slow flush.ing

action, has a minimal amount of current. Major danger areas are in the

vi cìn j ty of McArthu r Fal I s .

As part of a large draìnage network, Lac.du Bonnetls'large size

tends to d'ilute the physìca'r and chemical effluents. As such,

continuous monitoring nay be requ'ired. Fìsh populations can and do

dìsperse in response to toxic or disagreeab'le substances. Thus, only

benthìc organìsms wjth a spec'ific habitat preference and limjted mobiìity
are continuously affected by substances enterjng their envjronment.

As such, these organì snrs act as "biologìcal indicators,, and ref'lect, by

the'ir presence and densities, both past and present conditjons in water

quaìity.

Along the south shore of Lac du Bonnet there are approximateìy

200 summer resjdences. Thjs does not jnclude campground and trailer
vi'l1age sites' oP include Lac du Bonnet towns'ite. If these factors are

cons'ideredothe number of dwellings, both winter and summer occupancy,
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WOtllil rise to I ,30fì un jl.s. In ¡ìany of' tllr:se i¡stances the .rdd.itjonal

[)resst]res of carnl)ers ancl cobtagers coul d bc a source of concern wi th

regard to water quaì'ity. Also, farms jn the vìcinìty, particu'larìy

cattle operatìons (be it dairy or beef) also contribute to ground water

pol1utìon which in turn affects the ent'ire water source.

It js recommended that a compìete study of existìng treatment

facjl'itjes be done, including a comprehensjve study of seasonal homes

and farms. strict reguìatìons should be enforced to prevent changes

in ex'isting development that do not meet standards, wh.ile s.imilar

regu'lations should be made mandatory for new development.

I NTERM I TTINT

l¡/HICH PROVIDES

PHOTO I 5

STREAM, ENTERING THI LAKE,

DRAINAGT TO THE BACK SHORE



TABLE I 5

GUI DE l0 lllI C/1NADA LAND I NVFNT0Ry t,1Ap L.EGEND:

RECREATION FEATURES

A. Angì ing N. Lodgìng

B . Beach 0. Upl and W.i I dl j fe
c. canoei ng p. cul tural Landscape pattern
D. Deep Inshore l^later a. Topograph.ic pattern

E. Vegetation R. Rock Formations
F. WaterfallsandRap'ids S. SkiingArea
G. Glaciers T. Thermal Sprìngs
H . Hj stori c Si tes U . Deep Water Boatì ng

J . Gather j ng and Col ì ect'ing V . V.iewì ng

K. 0rganìzed Camping t.rl. I^leiland la|ildlife
L. Landforms y. Family Boating
M. Small Surface Waters Z, Man-made Features

l. very hìgh capabì'lity to attract and sustain jntensive recreat-
ional use.

2, High capabì1ity to attract and sustaih jntensjve recreational
use.

3. Moderate capability to attract and sustajn intensive recreat-
'ional use.

4. Moderate capability to attract and sustain intensive recreational
use.

5. Moderately low capabiìity to attract and sustain intensjve
recreational use.

6. Low capabi'lity to attract and sustain intens'ive recreational
use .

7 . Very low capabiì ity to attract and sustain jntensjve recreatjonal
use.

l3l
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B. Soi I s

a. Genera_'l DglgI]!lI!: The north shore occupies a general soi I

type referred to as Indian Bay complex. Thìs generaì soil area

occurs 'in the Precanlbrjan Drift Plain and occupjes about twelve per cent
of the area. This strongìy gìaciated area is recognised by its
characteflistic outcrops of granjte and the marked Iocal relief w.ith

trees, ringed lakes or tree-covered organic soils in the depressìon.

Associated w'ith the rock outcrops are a compìex of podzoìic, iìysììic
and organic soils developed on drift and peat deposìts. soils are

varjable as to mode of deposjtjon, mineralogìcaì conposjtjon, drajnaqe

PHOTO I 6

BLACK SPRUCE AND TAMARACK

0N POORLY DRATNTD s0rLS (ORGANTC)
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arì(l sl.on'inesi, llirl.ivl vcqct.ation ls r:lrir,f ly
beì;t.cr-draincd s j l.cs, r^rhì le black spr.rrr:c and

soils.

nr i rcd borcal Iorest on

l.anrarack occur orr organì c

The indian [lay Cornplex cons'ists of approxìma tely 7S% gr^anito.id

rock outcrop, 10% of well- to ìmperfectìy-dra.ined grey wooded and

podzol soils and 15% of very poorly-drained humic gleysoì, gìeysoì,

eluviated g]eysoì, shallow and deep peat soils. Most of the mineral

sojls in this comp'lex have been deveìoped on lacustrjne clay deposìts

and thin lacustrine cìay over a stony till. some have been derived

from acidìc granitol'd rocks and are extreme'ly stony. The topography

varies from irregular gentìy sìoping to steepiy sloping. The nat.ive

vegetation varies nrainly with drainage and consists of jack pìne on

the rocky knolls; m'ixed stands of aspen, jack pine, whjte spruce, balsam

fir and white birch on the more moisb mineral soil sites; and black

spruce and tamarack on wet organic sojls. Sqil series in this complex

include Lettonia, Arborg, Thaìberg, peguis till substrate phase,

Pine valley tiì'l substrate phase, Fyala,Fyala till substrate phase

and Tel ford soi I s . 
I

b. soil capabilitv for Aqriculture: The north shore is

dominated by two basic classifications, as will be mentioned later.
The study area has undergone severe g'lacìation resulting ìn base rock

outcrops and sha'llow depress'ion, and thus poor so.ils for agr.iculture.

As such, the soil in the area has no capabìlìty for arable culture or
permanent pasture.

'R.E. Smith, w.A.
Bonnet Area. Mani toba
Mani toba, Department of

Ehrl ich and
Soi I Survey:
Agri cu'l ture ,

S.C. Zol tai , Soì I s of the Lac du

lqilsRepor@1967), p.54.
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As jn {.lttl st:t:otlrl lai'r¡r: bay west. of' (,op¡rrlr'n jne Ba.y (generaì ly known

ar llil.y ßa.y), t,lrc arr);ì of rl.rrcry Js donrin¿rl-crl Ir.y7 ?1, r:Jass jf ication.l
R

A variable class clescrìptìon for the area is gìven for ìts potentjal.

The area has no capabilìty, wjth bare rock and stones jnterfacìng wìth

tiì'lage, plantìng and harvesting. The area is shallow wjth soljd bedrock

less than one metre from the surface. The area around coppermine Bay

is classjfied as being , # .

10. calcuìatÍons of the Developmentaì capabi ì ìty of the water Area

The criteria used for calculatìng capacity used variables such

as shoreline, surface area and outlay of the lake island. since the

north shore has many bays and inlets which are sheltered from the

prevaì1ing north-westerly wind, a greater nunrber of boats could be

sustajned here than along a smooth lake shore.

To calculate the approximate number of eottage s.ites the north

shore could assume, the Ontario Lake Alert systemz as it pertains to

'This class'ification is given by the c.L.l. for agrìculture
capabì ì ì ty.

7 - soils have no capabilìty for arable culture or permanentpasture.
2 - sojls have moderate ljmjtations that restrict the range ofcrops or requìre specìal conservatìve practices. -"- -"ì
P - stoniness - stones interfere'with ti'lìage, p'lant.ing andharvestìng.
R - shallowness to solid bedrock - solid bedrock is less thanthree feet from the surface.
tl - excess water - other than from fIoodìng ìimits use foragriculture; may be due to poor drainage, â high water table, seepaqeor runoff..

-The Lake Alert system is a methodology used by the province of0ntario to determine developmentaì capab'ilíiv iðr specìf.ic lakes. Theprocedure is based_ on subjective values. Hoivever, ihose values-areappììed consistentty. ,lf js a.guideline upprouãh'unJ-ì; ;;'wav snoul¿be regarded as a defjnitive sciãntjf:c meiiro¿.--
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SOiL PROFILE
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bo,rt limits r^ras used. Thc procedure arrri rr::sult.s f'ollow.

a . Capac i tJ Ca I c_qlg!1q!E

j. Boat linrìt systenr

Calculatjons based on the Lake Alert System

North shorel ine (approxjmately, wìthin

a mile) : 21.5 mjles ìong.

i s I ands ' shorel ìne : I .0 m.i I es approx.

Total shoreljne : ?8,5 mjles

i j . Cal cul ate the net acreage

(a) Using 200-foot band around the shore.

5 ,280 x 21 .b - I l3 ,SZ0

113,520 x 200 band = 22,104,000 sq.ft.
(b) using 100-foot band around ail non-subdivided islands.

5,280x7 = 36,960

36,960 x 100 band = 3,696,000 so. ft.
(c ) 22,704,000 sq. feet

3,696,000 sq. feet

26,400,000 sq.feet

(d) I acre = 43,360 sq. feet
Lac du Bonnet = 23,296 acres

608 ___ acres (approxìmate wjth.in I acre)
43 )26'400¡00-

(e) 23,296 gross acreage

-608 acres

22,688 net acreaqe
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(f ) Ilrr.l irn l;arr Lancor.ls ltoat r:;r1t,rr: i l;V,

2?"68Il net'acre,rtlu' 'itl 
acres per bo.r t

(g ) 2 ,268 boats (¡E¡!!g!i)

(h) The capacity jn cottages

2,268 = .l,134 
cottages maxinrum, 'including
all islands and all shore-
ljne, north shore.

2 boats per cottage

C. Step III
The jnfornlation generated up to thjs stage confjrnls the originaì

jndications of Step I, that the north shore of Lac du Bonnet has

deve'lopmentaì potenti a1 . Aì though the analysi s woul d stop here, pend'ing

a decision to proceed with development, it was decjded to undertake

a brief field check of the area. The purpose of the fjeìd check was

'i. to obtain a photographic reference for the area, and

ij. to provicle the reader of this report with a generaì perception

of actual si te condi ti ons.

D. Concl usions

The application of the Method of Land Anaìysis and Classjfjcatjon

clearly indicates that the north shore of Lac du Bonnet has potentìaì

for development. The subsequent'in-òffjce analysis confjrms this

developmental potentiaì and jntroduces a number of factors whjch must

be consjdered should the decjsion to proceed wjth development occur.

These factors are listed as follows.
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NORTH SHORE OF

PHOTO IB

LAC DU BONNET, PROSPECT 1

PHOTO I 9

LAC DU BONNET, PROSPECT 2
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i . llq,l,clgl-q1:"lL l_¡l

Vcqe f.a t. iorr

Topog ra phy

Recolllnenda t ion

ii. Photograph l9

Vegetati on

Topography

Recommenda t i on

iii. Photograplr 20

Vegeta t i on

Topography

Recommendati on

'iv. Photograph 2l

Vegetat ì on

Topog ra phy

Reconrnendati on

14?

Der: irlrlou,; -con i fer nl'i x

Medium grad ient

Med j um-dens ity deve'lopment

Deciduous-conifer mix

Low, sì ight grad'ient

Low-densì ty deve'l opment

Dec i duous

Medjum gradient

Medi um-dens ì ty devel opment

Deciduous

Medium gradient

H'i gh-dens i ty devel opment



PHOTO 20

NORTH SHORE OF LAC DU BONNET, PROSPECT 3

PHOTO 2I

LACK DU BONNET, PROSPECT 4
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NORTH SHORE OF



PHOTO 22

NORTH SHORE OF LAC DU BONNET, PROSPECT 5

PHOTO 23

NORTH SHORE OF LAC DU BONNET, PROSPECT 6
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v . !ho-_!og1'_qpJr, !.2

Verlr't.a i ìon

Topoqraphy :

Recom¡nenria t'ion :

vi. Photograph 23

Vegetat ion

Topog raphy

Recommendati ons

vji. Photograph_24

Vegetatì on

Topog raphy

Recommenda ti on

Vijj. Photograph 25

Vegeta t i on

Topography

Recommendati on

l)ecìcluous

l4edjum qradjent

Hi gh-densì ty deve lopment

Dec i duou s

Low gradient

Wjlderness corrjdor

Dec i duou s

Medium gradient

Hi gh-densi ty deveì opment

Deciduous-conifer mix

Low gradient

Low-dens ì ty deve'lopment



PHOTO 24

NORTH SHORE OF LAC DU BONNTT, PROSPECT 7

PHOTO 25

NORTH SHORE OF LAC DU BONNET, PROSPECT B
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PHOTO 26

NORTH SHORI OF LAC DU BONNET, PROSPECT 9

PHOTO 27

NORTH SHORE OF LAC DU BONNET, PROSPECT JO
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Pio l.oqla¡h 2{i

Veqc t.a t- i o rr

To pog ra phy

Reconullcnda t i on

Vegetati on

Topog ra phy

Recommenda ti on

xi. Photograph 28

Vegetat i on

Topography

Recommendati on

Dr:c iriuous-corìi f er nl.ix

Low gradi gnt

No devel opmerrL

Dec i duous

Med ì um-gradj ent

Hì gh-densì ty deveì opment

Deciduous-conifer mix

Low gradient

Low-densi ty deveìopment

Deci duous-con'i fer .mi x

Low gradìent

No development

xjj Photog.raph 29

Vegetati on

Topog ra phy

Reconmendat i ons



NORTH SHORE OF

PHOTO 28

LAC DU BONNTT, PROSPTCT I I

PHOTO 29

NORTH SHORE OF LAC DU BONNET, PROSPTCT ]2
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PHOTO 30

NORTH SHORE OF LAC DU BONNET, PROSPECT I3

xiii. Photograph 30

Vegeta ti on

Topography

Recommendati on

Deci duous

Medium gradient

Hì gh-dens ì ty devel opment

,l50



PHOTO

NORTH SHORE OF LAC DU

11JI

BONNET, PROSPECT I4

xiv. Photograph 3l

Vegetati on

Topography

Reconrnendati on

Deciduous -coni fer nti x

Medium gradient

H'i gh-dens i ty devel opment

l5l



PHOTO 32

NORTH SHORE OF LAC DU BONNIT, PROSPECT I5

PHOTO 33

NORTH SI]ORE OF LAC DU BONNET, PROSPECT I6
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xv . Pìrt-t.o.gra ¡rlr. .ì2

VecJetatjon

To pog ra phv

Reco¡lrnenda t.i on

xvj. Photograph 33

Vegetatì on

Topography

Recommendation

xvii. Photograph 34

Vegetatj on

Topography

Recommendati on

xviii. Photograph 35

Vegetati on

Topography

Recommenda t i on

153

Deciduous-c0n i fer mix

Low gra cJ ì en t

Low-dens ì ty devel opment

Dec'iduous-coni fer mi x

Steep gradi ent

Medi um-dens'ity devel opment

Deci duous-con'i fer mi x

Very steep gradient

No devel opment

Deci duous-coni fer m'ix

Very steep gradìent

No devel opment



PHOTO 34

NORTH SHORE OF LAC DU BONNTT, PROSPECT I7

PHOTO 35

NORTH SHORE OF LAC DU BONNET, PROSPECT I8
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PHOTO 36

NORTH SHORE OF LAC DU BONNTT, PROSPECT I9

PHOTO 37

NORTH SHORT OF LAC DU BONNET, PROSPECT 20
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x jx. 
l!tL!._r5_r¡jl!_!6

Vegel.at.ion

Topoqraphv

Recommendatj on

xx. Photograph 37

Vegeta tì on

Topography

Recommendation

xxi. Photograph 38

Vegetatì on

Topography

Reconmendati on

xxjj. Photograph 39

Vegetatì on

Topography

Recommenda ti on

Dec i duous

Medjurn qradìent

H'i gh-dens ì ty deve'lopment

Deciduous-conifer mix

Medjum grad'ient

Medi um-dens ì ty devel opment

Deci duous

Steep gradient

Low-densi ty deveì opment

Deciduous-coni fer mix

Medium gradìent

Hì gh-dens ì ty devel opment
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Pt0T0 3B

NORTH S}.IORt OF LAC DU t]ONNET, PROSPICT 2I

PHOTO 39

N0RTll Sll0lìf: 0F LAC DU ß0NNEr, PR0S tECT Z?-
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Pt10T0 40
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PHOTO 42

NORTH SHORE OF LAC DU BONNET, PROSPECT 25
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xx ii " jllot_qg1lp_lr a!|

Veç¡c.ta t- i on

Topo gra p hv

Reconllendat'ion

xxiv. Photograph 4l

Vegetati on

Topography

Reconlmenda ti on

xxv. Photograph 42

Vegetatì on

Topography

Recommendati on

Deciduours-coni fer nli x

Low gracìì ent.

No development

Deciduous-conifer mix

Med'ium gradi ent

Hi gh-densi ty development

Deciduous-conifer mix

Medium gradient

Hi gh-dens i ty devel opment

i. care nrust be taken to avoid disruptìng f ish-spawn'ing areas.

In th'is instance developnrent should not be pìaced in shaììow bays or

in assoc'iatjon wj th stream entrances. stream crossìngs should be

constructed to allow the movement of spawning fìsh, and stream crossings

should be constructed to mjnjmìse siltation by runoff.



tol

j j. care should t¡e taken to avojrJ disrupl.ing major wirdl jfe

cotlr:r:tttrations, Ì)trl-icttlarly those arcas trsr:rl f rlr winter ranqe or

calving.

iii. Prior to devclopment detajìed archaeologìcaì jnvestigatìons

should be undertaken to determine if there are areas of archaeo'logical

value. Development should avoid those s'ites untjl such tjme as they

are fully researched.

jv. Developmentaì plans should avojd areas covered by the

l^Jater Li cence.

v. shoreline developments should be carefulìy controiled to

avoid bank slunrpìng and increased siltat'ion.

vi. Wild rjce productjon areas should be avoided.

vii. Developmental plans should recogn'ise the possìbiìity of

future tjmber operations.

vjjj. Provjsions should be made ìn any detajled developmental

plan to control effluent discharge jnto the lake; and

ix. Gjven the jnformation at hand preìiminary fìgures should be

generated to provide a generaì indjcatjon of cost per unit of potentiaì

devel opment.
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