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‘ . ABSERACT .. |
This study'ou:};hed{a|framework for the classification, evaluation
M .a(;”
and priorization of apecies, natural community-types and abiotic
phenomena in Alberta, Canada which are defined as "special " This
e

' framewprk serves a8 a general model to be used by land-use planners'and

———

resource managers\to achieve a more comprehensive conservatioh strategy.

Tt represents d rat al. means to allocate the scarce human resources of
1*»

time, money and skills.

Seven forms oﬁr }pecidﬁness are-defined through a series of 24

*

interviews with professionals in a range of natural science~disciplines./

.\"
The seven formg of specialness a;%:‘ few individuals/examples, endemic,

"’ H
L2

aperipheral disjunct: unusual diverse'and sensitive
A 1iterature review of 31 studies developed a perspective into the
-most widely used. approaches to conservation evaluation. Their inherent

strengths and Weaknesses were contrasted with general decision-making

' theory to reveal any methodologica}ﬂshortcomings.‘ The three_major

. components of the evaluations reviewed were: a system'for featurew

categorization, a set of criteria t0»measure each feature and a mean f
aggregrati\g the measurements into at least one index.. .

The _seven forms of specialness were used to develop a

,clas}}fication system for "Special Natural Features of Int@

All SFIs, in all classification categories ‘were valued«equally, based bn

their intrinsic worth SFIs were compared intracategorically by .

measuring hreat levels and, to ‘a lesser extent, feature desirability.
. B 7

-

iv -



" These.abstract dimensions were neasured using 17 crrteria derived from

.

_ the. 1iteratnre. Those SFis which were assessed as. being highly

threatened and desirable will receive the highest aggregate scores and

will therefore be assigned the highest priority for conaqrvation.

tat

The Simple Additive Weighting (SAW) Method was used in many studies

to aggregate criteria measures. A review of the general SAW method was

. conducted with the Simple MultiAttribute Rating Techinque (SMART)

version selected for use "in this study. - Unlike past studies, "this

'thesis followed the method closely with edch step emplicitly stated.

. 1 -
Using a population of Ferruginous Hawk. Buteo r galis, test application

wof the system was presentedC The success of the test was discussed with

recommendations made regarding system"refinement and future condervation

needs of SFIsz//

{

-
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CHAPTER 1.0

* INTRODUCTION ; C

‘1.1 Context oi étudyi — T~

It is no longer mere conjecture that mankind's dominetion of nature

' 1s reflected in the excelerated loss of both speciss and entire natural

communities throughout the world " This has resulted in an ongoing
—ﬁv— N B »

.global debasement which may threaten .our own survival (Udell, 1964;

Commoner, 1971; Bell, 1973 and Orr, 1979). In response to this
4t 4

conclusion internationa;/drgsnizations, countries and smaller.

jurisdictions have established official policies and programs for the‘.;

purposes of conserving a wide range of existing natural’ ecosystems‘

'natural phenomena and. plant and animsl species. The success of their

|

total conservation effort can be determined, in part, by how

o d

’systematically and comprehensively they have proceeded.
1.1.1 Conservation as Systematic Decision-Makin§'

In thecpast; it has been the regional‘and locsl levels of
government‘ nhich; in an ef‘fort. Uet aside dreas of biological or
ecological significance, have suffered most from a wide range of .
hprdblems. These problems'have ranged"from imprecise goals, impermanence
.of programs, duplication of effort and gg_ggg methodology. The Society"

0
for the Promotion of Nature Conservation (SPNC) (1980) study of County

™



\ Y

Trusts in Great Britain noted that actual acquisition of reserves
depended on such transient and bias factors as political influence, the

level of organization of the Trust, the energy and direction of)certain
f

individuals. funding ability and the degree of threat to the site. -

The inability of smaller scale efforts to utilizesthe methodologies

o

and resulting priority lists of sites and species of the international

N o

and natiOnal organizations only exacerbates the situation,b These

methodologies are applied at a‘relatively large scale and based on the

most, general characteristics of natural features (Hollonay) 1979~andﬁ;ee
(for e.g.NfUdvardy. 1975; International Union for the Conservation ofp‘
- Nature (IUCN), 1978 and United Nations~ Educational, Scientific,' and
Cultural'Organization (Unesco), 1983) .Lgcal level conservation efforts

2-»)

tend to be linked to the local sphere of inteiest, where little value is

“placed on protecting 1arge representative écosystems and species
threatened on a worldwide basis (Margules, 1981). The sites selected
are relativelv/small, at times comprising only a few hectares and arg
.assessed'using markedly.different criteriag(Margules,ﬂ1984, 1986 and
: Margules and Usher; 1984).,. Further confusing&the issue are other
related, but distinctly different, land conservation motives such as
recreation. scenic preservation, ‘cultural preservation and multiple—use'
natufal resource management, which have become inextricably intertwined
with this movement.

~ﬁ9&he result has been the limited success of each objective‘(Jenkins,
1982) and, in ‘the- Public's mind, a Jowered credibility of the agencies

and organizations involved. The inability to outline a credible,

structured and rational approach for the asseéssment of natural features



' . v oo e - B . :
. B P S X o
/{ ) r@"ﬂ < | 4

)
\

and areas to the general public and special interest._ groups has proven

to be a major stumbling block to .regional and local consery tivn.efforts

A second and perhaps more critical reason to. dey"e:lop,‘}'.e"ystematic

Il [l
d 2

b

-methodology for the assessment~ofﬂ:la.tur'al phenomena 1 h thaty ‘ “f,gs.robldm
©of disappearit)g species and communities 1s ‘b'eco r-: .
(Myers,/'1979; Council ‘of\ Environment.al Quality, ;;80 and Eh&%
Ehrlich, 1981)'. Those biotic features with little or no economic value-
—"non-resoﬁt,ces" (Ehrenfeld, '1§76)——and/or iqw aesthetic value, ’ax"e in
‘the most vulnerable position in tems of their being candidates for
‘pr'o,te’cti‘on (Woo-d, 1983). These features, ‘typieally consist of non-game
. o

species, their criticaly h’abitats,' "unrepresentative" community-types as

well as unusual geological formations and procésses. Bury et al. (1980)

-
-

' asserts that an inherent fault.in using these terms 1s thé relegat_ic;n of
th;s’e features to al "tm')n-;status," which by ;iefinitioxi in;p;lies a low
priority. 'i‘his nonsf:atus" fmplicitly denies the Antrinsic worth of these

P”katures (pa;ticuiarl& species), their right to exist, ¢heir potential

_worth to Man énd' to be considered as appropriage entities to manage and -
coﬁseﬁe. The _notion that.existénce is the oﬁly criterion of value and
thatﬁ ail living thingsvvshould be valued equ‘ally has been termed the
"Noah'{Principle" by Ehr‘enfeid ~(1976), af;«eﬁr the first person to:

supposedly put‘ it into practice.



In accepting this principle, and it's implication that

‘comprehensive conservation/management strategy is desirable' a dilemma

. arises. Given the*limited resources of time, money and scfentific\
.skills, how may conservationists most effectively utilize thesge scarce‘\
resources to schieve maximum return in terms of numbers of species (and
otherbnatural features) protected? The\most acceptable method is a

1o

"triage" strategy, first formally suggested by Lovejoy (1976) and later
'by Myers (1983) ‘Couched. in comservation terminology, it 1s a method
which refers to the allocation of human resources to natural phenomena
according to a system of priorities. The priorizati#n system would be

: )
designed to maximize the number of\phenomena saved from extinction or

‘loss. lt would evaluate and rank phenomena in a totally acceptable
manner, by not comparing intrinsic qualities of features. "It would
thereby avoid the setting of one feature against anothor and creating an

"apples and oranges" dilemma. Also, this strategy as proposed in this
study, de-emphasizes economic considerstions keither costs or benefits),

- -

as these are misplaced when used for non-game and smaller units of land
(Frankel 1981). Rather, it evaluates a feature on the requirements for
its continued existence given a threat may be a factor in its survival
Since this strategy depends largely on the evaluation of threat levels
for specific sites, its final form will undoubtedly resemble those
developed for environmental impact assessments.

This system must be comprehensible and well structured if it is to
survive public scrutiny and for decision—makers to allocate human
resources in a consistent and justifiable manner’ To this end, such an

-

evaluation system must exist within a larger decision-making framework.

Y




It is thes objective of this present etudy to develop both the evaluation

" system and framework for the regional (i.e. provincial) and local

AN

" congservation of special natgtal features in Alberta.

~

1.1.3 * Systematic Deciaiop;Making to Preserve Natural Div:}nity--the

‘Alberta Pefspective

P

The perceived need for auch a comprehensive consetvation/managomont

1

: strategy in Alberta is indicated by the growing interest - throq;hout

North America regarding nontraditional managemen% concerns. These range
from investigations into non-game responses to habitat alterations in
Miehigan,&Beper and Haufler, 1984), to tne use of mines by bats 1in
Kentucky and Tenmessee (Barclay and Parsons, 1984), to the efforts to
protect old growth forest in Eastern 4Canada (Edwards, 1976), to‘fthe
identification of environmentalli significant areas in the Yukon
(Theperge et al., 1980). | o

Today, the major focus of wildland management in Alberta consists
of the maintenance of game species populations and their hahitats
(Stelfox, 1984), the protection of a ligited number of high-profile
endangered species (Singleton, 1977 and Alberta Fish and Wildlife (AFW),
1985) and the identification #nd/o preservation of variously sized
tracts of naturai landscape represented by parks, naturel areas and

other'proteoted areas (see for e.g., Landals, 1978"Tay10r. 1978;

Alberta Public Lands Division, 1981; Cottonwood’ Consultants, 198.3;

——

" Alberta Energy and Natural Resources, 1984; Edmonton Metropolitan

Regional Planning Commission, 1984 and Strong and MacCallum, 1984).

.
e
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‘—f*ﬂvn=11me wildlife, non-commercial plant epecile ‘and
unrepeeeentetive'coﬁmunity-typee have been seriously neglected within
the management framework of the province. These features have been
relegeceé to second place yhenever they compete with other land uses
(Ryder end Boeg,.lgéb). Certainly ﬁo consistent ene“rational
methodology has been applied_jor‘@heif collective evaluaeion‘and
protection. In thds regard, Alberta's pattern ofiPiae conforme closely
. with that found 1in earlier wildland management strategies of agencies
across North America (QEPuse, 1974). ‘That is, non-game receives either
no protection or recognition (Alberta Wiidlife Act, .RSE, l984),'of/in a
-few instances tepal protection, primegily because they are nationally
endangg;ee and have either little or no commercial or game value (see
Alberta Regulation 312/77, 1977). Although legislation currently exis;s‘
(see, Wilderness Areas, Ecological Reserves and NaturallAreas Act;
Foreetl Act; Wilelife Act; Parks Act and Historical Resources Act) which
_could theoreticaliy protect any natural phenomeﬁa'in the province, the
impetus to do so appeirs to be laeﬁing; |

This indiffeeeﬁce towards perceived nonresourcés may be
understandable. since wilelife and ;ildland management, both as.a
profession ae;}ag,a :;vernment policy, developed for and.as a result of
hunters (Talbot, 1974). It has been hunters who,:until the last twenty
'years, have been the most effective wildlife lobbyists. The result of
this obvious inequity has been a bias in research funding toward game

species (Clement,'197&), a disparity between the broader values we now A

assign to wildlife and wildlands and values we still manage them for

(1.e. production of a shootable harvest and recreational sites) (Talbog,



¥

1974) and the resulting deficiencies 4n training required by wildlife
professionals to manage non-game species and wildland areas (Finley{'

-’ o

1980).

- « 1Y
-

fhe identification of target (i.o; game) species has inevitably

"resulted in the ;xtensive development of single-species uanagement :
techniquoawdkd the nbtion of "good" and "bad" wildlife habitats (Bury,
et al., 1980). Wagner (19775 has outlined ceverqucA|¢ histories where

the emphasis on such management heg_groggn disastrous, particularly ;orq
nontaréet, highly epecialized plant and animal species. Cohsequentl%.

_there 18 no such thing as "habitat improvement" from a community point

of view since lmprovement for one species means less faGBrable
g

P -

conditions.for other species in the community,f
AFW has recenfly indicated an intereit(in‘non-consumptive wild¥ife
pursuits as evidenced by the e}eation*Of a non-game section within the
agency. To date, the focus has been on vhat are essentially nationally
endangered epecies based on a province-wide status aqsessmeut (AFW,
1985). Ldtetally dozens of species were listed but not ‘evaluated due to
“"a lack of data. No policy statements ‘or prbgrams have been forthcoming
» regarding a wide-ranging and anticipatory non-game strategy in Alberta.
| The notion to set aside eutire areas for ﬁ%eservation in Alberta
has likewise focused on what are esseutially representative natural
community-types (Alberta Public Lands Division, 1981 and Aiberta Energy
and ﬁatural N é;urces, 19845. While special and unusual cdmmunities
have been identified as important to conserve at thesinternational

(Unesco/MAB, 1974; Raéeliffe, 1977 and Council on Environmeqsal Quality.



?1980),: regional (Cottonwood Consultants, 1983) and local (Lamereux,

nu'et al., 1983) levels, the emphasis for their protection has been on the

.g‘sc:‘ \O% spectacular ip parks and other recreatibnal areas. . Those

"‘efforts to protect wildland areas based on their more intrinsic values,f'

such as in the cases of Wilderness Areas and certain Natural Areas have‘

not proceeded with an anticipatory planning process where the

N.consequences of decisions are relatively predictable (Taschereau, 1985)

’i; Brown s (1974 p. 14) summary of past federal attitudes t8wards

L

| 'Alberta 8 natural resources,- seems equally applicable to the modern .

pxovincial regime, c

‘Non-agricultural lands ‘were used, ‘where possible, ‘to enhance the‘

- ‘walue of agricultural lands, but, generally speaking, were. of

" remdte-toncern to the- federal government and often served as pawnS‘

'.,for political advantage.v~

.Qﬁp,' : 's" interest in nature as well ‘as’ the areas in which scientific

P

.‘:ﬂWith limited manpower, funding and time, the provincial government.

“ has had to focus on a few of the vast number of issues which make up the ‘

inves%igation has directed them to act. . With a multitude of special»'

- interest groups and the resultant fragmentation of effort, an’ enmhasis

f%

hhas developed on those areas which public and private pressures have'h

“fbeen the greatest.

Although a legitimate desire seems gq exist for a comprehensive-»

£

_approach (Landals, pers.}comm 1985, fickson,_pers. comm 1985 and"

_Lee, pers. comm., 1985), serious omissions still exist in the management

;grstrategy of the province regarding both its wildlife and wildland areas.:‘

Among world leaders in nature conservation, the trend in resource ,

.*management agencies has been towards viewing nature holistically andu:i
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conserving as mnch of the earth's‘genetic diversity as poSaible‘(Oliver,;
| 1979 Brookes, 1981°'Tikhomirov, kﬁﬂﬂland Wells, 1981) " In other partsl
of Canada methods have already been developed by which special and °
significant natural features are identified, classified evaluated and
protected (Beechey and Davidson, 1980,.197635£%eves, 1980' Theberge,.
.p1980 Keddy, 19845 Ontario Ministry of Natural Resources, 1984 andl
‘.Smith 1984) ‘ Tl -_ '#' i
By comparison, the protection of special natural features in’
Alberta ‘may be seen as -an effort in its infancy. Unfortunately, for
‘:many degraded landscapes and declining species in Alberta time is
'1imited to respond pro- actively, but the losses car be - ‘naimized.,
‘.Although some may" obJect to a systemized approach to\priurizmﬁg special;
.natural features,»particularly those which are endangered in the
_binterests of maximizing conservation efforts such an approach isV
Adesirable -.'The framework proposed in this study will contribute in this
direction, toward the systems planning component of feature evaluation'

e

. and selection.

1.2 Objectives of Study -~ . = Lo
The obJective of this study is to develop -a framework. for the’

fclassification, evaluafion and priorization of special natural features

{

within Alberta Once implemented Such a framework will allow for the

.identification of features which are highly threatened and desirable as

{well as indicate preliminary conservation initiatives‘for,each feature'

(

.. assessed.



The sub objectives include defining the term 'spegial natural
‘ffeature and the identification, definition and application of

\evaluation criteria applicable to the assessment of special features.

1.3 TDefinition‘of‘Terms

. Important terms used in this study are defined below.
1.3.1 Special Natural Féature of-Interest.

A Special Natural Feature of Interest (SFI) is defined in this
study as: : : S - }' '

.a) an undomesticated native,‘non—game invertebrate or vertebrate

animal species, subspecies, or local population including its
“associated habitat, . A
igb) ‘an undomesticated native;&uncultivated‘vascular or
nonvascular plant species, subSpecies, or 1ocal population
| !including its associated habitat, “ |
c) a naturally 6ccurring aquatic orvterr'strial plant'community,
o ‘ o L

2d) a naturally-occurring,geologicel‘or hydrological feature or

- process
1

_‘whichkmayibe described‘by'at{leastdone‘of e following terms; few
‘individuals/examples,»endemic, peripn al, disjunct, unusual; diversetor"
isensitive. ’Thesefterms are ‘efined'in;detail as-partiof the
: elassiiication_‘system ‘prese.tedf in ‘Chapter 'Sf "The. texms'
"undomesticated" and‘"naturallv o curring' refer to the relative lack ofﬂ

adaptation or_modification to Jife or form in assocaition with, and to
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the use of, Man. "Non-game" refers to species which are not

traditio'n‘ally hunted 1n' Alberta.
o o i »
The term SFI can be applied to phenomena which are not restricted

[ ‘,,r :

to a particular location, such as a highly mobile or migratory apeciea.

vst SFIs will be eitherc ‘

A) . a site which‘gomprises the entireNFSI (e.g. a cave sYstem);vor
. . oA ‘ : .

b). a feature and/or a site with _components that constitute at

1east one aspect of the life-histoty requirements of the SFI

(e g. a small rocky out—cropping used as a. hibernaculum for

——— Q

Heterodon nasicus) : D o
SFIs §;11 include such featﬁfba as calving and denning areas, siten .
'of‘unusual wildlife=assemblages, areas containing rare plant and'animal
speciee and conmunities._and unique geological phenomena.. ‘In Qinilar
‘studies in Canada, the terns "environmentally significant;areah (keeves,~

1979 and Smith, 1984),, "environmentally sensitive,area"‘(Engles, 1981)

. and "natural® site of_significance"'(P s Canada, 1983) have been used
. Lo B .‘;y

tc‘iden(;fy‘featufessimilar to those commended for nrotectinn-in this
istndy.- | , . . ' | .
"r‘/_\,,'l;B.Z,Thre_at R T
S . - .

Severgl.terms“afe commonly con&ﬁ?ered sYncnonous_with'threat.;
.These incln&e- "1mpect"".(Jain gg;gl,,#jl985), "pettnrbation"' (Loucks,‘.
1975); "distnrbance" (White and'PicKect, 1980),>"cfisis" (Raup, 1980),.
<"disasterﬁ énd "catastrcphe"’(ﬂarper,ﬂ1972). Mest,nuchprs appear to

have " their own particular definitionﬂgnd applicetion of the term they



have employed and may use one or several descriptors (e;g. distribution,
frequency, magnitude and sevérity) to measure it.’ = . oo

et i. . * ‘

Species survival and adaptation occur within a spatial and temporal

: framewofk as do the disturbances species must survive and adapt to.

Over a ‘broad, area, a given type of disturbance may affect either many
contiguous individuals, creating a few large areas of disturbance or
many scattered ‘individuals, creating several small disturbed patches‘
(hunkle, 1985). The distribution of ‘disturbance over time may occur on
alspectrum of‘conditions, with low continuous levels of‘disturbance at’
vlone end to discontinuous events of .very high disturbance at the.other.

" Disturbances. can. generally be descriged as either relatively‘
‘predictab1e~and recurring,lor stochastic events. Recurring disturbances-
whicﬁ QCcur within the life cycles of successive generations conform to
Harper's (1977) definition of "disaster" and Raup's (1980) definition of
',V"threshold'crisis,"‘insthat they are typically determinist . The
spruce budworm—balsam fir interaction (Morris, 1963 and Holling, 1;73)
and the periodic outbreak of naturally generated fires (Swain, 1973) in
the boreal forest are examples of such indigenous disturbance. Random
events, on the“other hand, tend to’ appear without prelude and’ are not,
part of some familiar pattern of-events.. As such, they are 1ikely to'be
' uhprecedented as seledtive forces in theﬂevolution of adaptive traits by'
the species. Harper (1977) termed thése catastrophes" and Raup (1980)
"point crises." These types of disturbances are usually associated withf
'certain kinds of buman activity and are’ the most likely to cause
' population or community extirpation., The distinction is somewhat.

~—

'arbitrary since, for. example, what is a point crisis for an individuaP :
DN



. of a .population may'eventually Prove to be a threehold crisis for the
population as a whole.

Not all disturbances should be considered negative or threatening.
>Denslow (1985) points out that unstable communities, adapted to variable
'environmental conditions and hi;h rates of mortality, are often the most
resilient. Both fire and the budworm are mechaniSms which result in a
‘patchy mosaic in an otherwise monoculture community; thereby maintaining‘
habitat for a variet; of species. A successful attack by a predator_is
.surely seen as a negative, unpredictable eventcyith long-tern‘
conSequences to ‘the prey, hut quite a normal‘nonfcrisisafor the
predator. In short;vthis author.agrees uith,Foster.(}980) in.concluding
”“that sites with a high rate of disturbance should not automatically be
assessed as threatened.' | | | | ‘

iThe determination of threat levels for i site or feature requires ;
an interpretation of the disturbance in relation to that which is being
disturbed. Therefore, the notion of threat must encorporate Ratcliffe's
(1977) two~fold definition: a) levels of "extrinsic disturbance and b)
degree of . "intrinsic sensitivity. Intrinsic sensitivity refers to the
extent an entity is vulnerable to a specific threat.o Perhaps the
greatest challenge in assessing threat is“distinguishing between

R

ylegitimately destructive events and natural pat:ck dynamics or

e,

kenvironmental fluctuations—{see for e.g., Neilson and Wullstein, 1983).
In the absence of specific threats, vulnerability may refervto more-

' general 1ife-history strategies, suchvas‘the species~degree of
specialization, reoroductive rate and;the entent to which its

-
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populationswﬁoncentrate. Species which exhibit a high.degreelof
vulnerability based on these and other characteriatics are oftenu
referred to as' "K selected" species (Myerdf 1979 and Parry, 1981) and
may be seen as "predisposed" to disturbance.

Based on the aboye discussion~and for the  purpose of‘this study,

’.thrfat,is defined as: -
: x:;); the interaction between an existing disturbance occurring
*~ randomly as 'a relatively discreet event in time and the
significant negative impact 1t has on an entity's structure,
processes or viability including -alterations to resource and
- substrate availability. >

‘Such disturbances will almost always, but not exclusively,abehhuman
"induced in nature and will occur withinqa;spatial'and/or temporal -

franeuork. Types of disturbance_will include'environmental

. y v
contaminants, habitat' degradation, inappropriate land—uses_ and

those which would interfere with the‘management of a feature.

Intrinsic sensitivity must often be inferred by case histories involving

.specific threats or by assessing general life-history strategies. j
1.4 Methodology and Delimitations of -the §tudy

The methodology of this study was one of an extensive literature

(

review coupled with .a series of interviews with proféssionals in the-
‘areas of conservation, biology.and‘resource management, This has been
theiapproach taken by simifarlefforts in the past. | |

| " The study was designed to identify and evaluate specdﬂl natural -

features and examine how the resulting model may be incorporated into

the existing framework of natural areas protection in Alberta. - It

'emphasizes the eyaluation of species bu't with modifications to the

+ 2aup
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criteria can apply equally well to other kinde: oﬂ'natural features. The
results of this study will be only applicabie to Alberta. The
applicaBility of :his framework to.other regione of Canada or other;
countries will vary depending on the relevanceyof the claaaification
. system and criteria used to rank candidate SFIs. on the extent of
'existing natural. areas protection programs and the prevailing attitudes
of government agencies and the general puhAic. y

This framework may .appear to promote a reactive (rather than
.preventive) management respongse, in that 1t directs action qawards
threatened sites and away-from siteslthat are relatively prisﬁdne.
While highly threatened features will generally be given high priority,
this does not infer that relatively unthreatened features will be
ignored. 'As will bhe ‘outlined in-this -study, both “kinds of features
- within the same SFI_ type may.be protected. Also within the measurement
scale of each threat criterion,“the imminence of the thteat will be
taken into account. For some SEIa'this will result in preventive action.
heing initiated. Due to the inherent nature‘of special features and the
philosophical problems associated with attempts at comparing their
l,intrinsic qualities (see Chapter \.1.2), a totally.preventive approach

based on intringic qualities is seen as unwarranted. A preventive

~
¥

approach also assumes that all features are im a relatively intact'state
‘and that there is no urgency ‘in selecting features. This is certair:y
not the case for most developed regions of the world and 1s not the cmse

for most of the southern two-thirds of Alberta.
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‘Due to the most recent and accelerated man-made chang@a to natural

i

landscapes, conservation evaluation haé‘emerged-ds a developing field of
,ﬁtudy; ' fn fact, thisxstudy represents the firét attempt at such a
comprehensive framework ih.Aibértéa\ As such, it; methods and basic
assumétions ?equi;ﬁ critical anaiysis. and logical refinements to the
procéss;shduld be encouraged where neéessary.‘ Since SUBJective'
valuaéion is thé cornerstone of this fraﬁework,‘the resulté should be
viewed as.ﬁ set of'guidelines to assist in decis}on-makihg and not a
conélusive solution. | |
Finally; this studw is not an‘attempt to develop an exhauitive»list
pf SFIs in Albert:{but to outline a method by whicﬁxthis may.be

effected. The actual implementation of this model and the generation of

such a list is the next 1ogica1'step’1n SFI'proﬁe;tion.



Part II: Literature Review and

Evaluation Design
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CHAPTER 2

LITERATURE REVIEW

%

2.1 Nature Conservation--Justifications and Objectives

For conservation evaluation to have any value for society, nature .

IS
-~
congervation itself must first’be seen as a worthwhile activity. To

appreciate the ';elévance of nature conservation, it 1is impo;fant to
briefly outline its basic’fgneté:,”.’

| Conservation efforts have Erad;t@ohally been aimed at what are
known as natural "resources." Resources may be narrowly defined as
reserves of commodities that ﬁossess s;me‘appréciablé monetary value to
Man, either directly or indﬂk&q:ly (Ehrenfeld, 1976). It was not until
the 17thiceﬁfury that species .and their associated hébitats were: of
interest to Mén for their intrinsic valués hs‘wgll. This early cqnc;rn
was based largeiy on the scientific interést of plant and animal
sﬁecies,'primarily their 1dentifica;ion, description ahd tlassification

’

(Gilg, 1981). The modern cohsefvatioh-movement, which began in the

/

. latter half of the 19th century, witnessed a more widespread interest in

s e

_nature. This was reflected in the growth of'naturéi history societies

and the transcendentalists' view of nature, attempts to prevent animal
cruelty but perhaps most:imporCantly, in the efforts to preserve large
tractd of land as parks and save! wild species from extinction (Margules,

1981). In 1863, John Gopld implored the new settlers of Australia to:

o
£
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) chomoelvou, ere it be too late, to establish laws for the
_preservation of the large Kangaroos, the Emu and othor conspicuous
animals (in Frith, 1973, p. 1). - : !

ggtho three main philoooph?cal Justifications which exist for nature
conservation today are the "ethicol/aeothetic." /’tho
"scientific/educationafh and the "self-preservation/disaster" argumonts
which have been presented in various forms by several.autnors (see
Braat, et et al., 1979 Myers, 1979; Gilg, 1981 and Green, 1981). These
have all be exprolaod. to varying degreos, in many cultures throughout

recorded history (Hughes, 1975; Nash, 1982; Nature Conservancy Council,

1984). Also, within a single culture an environmental ideal mayAexist

- . ° u
&

although not proctised in reality (Tuan, 1970). As \such, these
justifications are interrelated ‘and sepé/otion is to some'cxtent
artificiol. They are more appropriately viewed as'being situated along
a continuum, such as that illustrated in Figure 1. The continuu£>ranges

between a purely anthropocentric viewpoint and a purely biocentritc

viewpoint. Biocentric refers-to naturol objects which are theoretically
- free of all human-induced valuations.f g '
It is the opposing ends of this continuum ‘which represent the
fundamental dichotomy in the rationale for conservation. As stated by
Margules and Usher (1981, p. 80):

Two types of justification for conservation can be recognized The

first assumes that there are identifiable or potentiallyﬁf

identifiable benefits to be derived through conservation « » » The
second - justification is based on.the .assertion that organisms have
a right to exist because they have already done so for a long time

. . -

This dualif’ _has led to confusion in the public mind regarding the

[}

definition .of conservation (Schneider, 1966). ‘It has led to attempts to

A4
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Figure 1: Continuum of Justifications for Conservation

Self-
Ethical/ ‘ Scientific/ ) Preservation/
Aesthetic Educational Disaster
biocentric/ < 8 - -~> anthropocentric/.
'Tnature preservation » A utilization

.
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reconcile the two by idcntifyipg monetary values for wildlife nnd
, R o ,
wilderness (Helkiwell, 1973; Langford and Cocheba, 1978), This has 5n1y

’provenfio'aome,_such as Ehrenfeld (1976, p.-654), the inherent futilicy

«

in:

the attempt to preserve non-redources ["useless" apeciosnor
envi&onments] by finding economic value for them,

Others have chosen to. focus on one extreme or the other, Stone. (197k5.

" Kantor (1980) and Simonsen €1981) all pr,eent lucid, credible urguuont;ﬁz
for ‘the intrinsic values and legal rights of natural objects. wi

equal lucidity, Linear (1973) and Livingstone (1981) conclude the exact

3

opposite. Linear (1973, p. II) states:

. . the use of the largest remaining wilderness areas for
preservation of permanent ‘ stocks of wildlife 1s only juattfiable
- and defensible i1f such areas can be made to produce. ‘ Y

Finally some individuals have resigned themselves to the undefin&bility

of conservation and even to its fraudulence as a 1egiti?§te pursuit,
y - v

" Zurhorst (1970 Pp. 3- 4) merely labels conservation as:

L. o oa bit of nos&algia, and a wish for, Utopia ¢« « . primarily a
political tool . ..

~"It. should be evident that all justifications for conservation are a
A;esult‘of value.judgnents. As such, they share important similarities
with the process of conservation evaluation and how individuals
intuitively valne natural featpres. - a
Arising from these general justifications are the more specific
.Aobjectives of conservation. The .Btitish Government's submission to the

ynited Nations Conference on the’ Human Environment/held in Stockholm 1in

1972 continues to provide one of the most comprehensive listings to
' \ )
date: In no particular‘order they ares ‘ [
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2, as a monitor of environmental pollution (and other Man-induced

1. as.a contributory‘compoﬁent of ecological Stability
modifications)

‘}a _for»the'maintenance of genetic'variability

4. for the provision of a. source of renewable biological resources

‘bf;S.-‘for the needs of scientific research

7. vas a component df the aesthetic quality of the 1andscape

S
£

'i;éy ‘for its cultural and recreational value Q. - : ' !

g e
‘ @ﬁf for environmental education et
9. for the,economic value of itsvresource,'SCientific and recreational

" _components

. lio, .to provide:future generationsiwith »a wide choice of biologicalu

-
#

_capital; and

L lb‘l_. for moralivand fthica-l »reasons. :

The‘conservation function has emerged in the last decade "as a

*,major influence on policy concerning resource allocation and on current

‘. L

etbics of resource use (Austin and Millér, 197&/ p. 163) This

_i widespread influencezhas been based 1arge1y on: the acceptance of the

justifications and objectives outlined above.n However, as. Strom (1973)

‘A

;f-and Ploeg and Vlijm (1978) point out, the;"legitimacy" of conservation .

‘”:does not always transladﬁ to its'_equality with other land use. .

functions and' may be ignored when conflicts arise. : Co
: v : . =3
8 The major emphasis of this study is the preservational component of

' conservation.v Specifically, the Hiéservation of species,‘environments-_,

"land other natural phenomena through Yh"’evaluation and designation-of i
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1

‘proteCted'areas. The dcientific. educational and recreational functions

mof conserv%tion are given secondary importance.v Tbese are seen-more as
programs ‘within the prOposed system -of protected areas. In
this study, the economic valuations of nature have received minimal

‘ consideration, being recognized only as ~one of many criteria (1. e. cost

"of protection) in therevaluation process.

12:2 ﬁConserVation'Evaluation and Related‘Assessments,of Nature
o fﬂv\&f K ' e o : ‘ .

It his‘ important to"clarify"the- differenceobbetween cdnservation
'evaluation and other related forms of environmental assessment : Van der
Maarel (1975) and Van der Maarel and Dauvellier (1978) have outlined a

nrange of functions (or benefits) of the natural environment which are
outlined in Table . P10eg and Vlijm (1978) state that ecological
evaluations should concentrate on the ecologicalﬁ'functions of
: information and regulation. Margules (l98Tﬁ’pt]8) perhapsfmore

- correctly. suggests: o o .

-Ecological values should be . derived from the entire range of

- functions 1_;5 . Ecological evaluation requires the' asgsessment. of
K'ecosystem productivity ‘and -the quality of products, the degree to
which components of the natural environment regulate and - stabilize
products, - the'. quality of physical properties ‘such as soil, air and

- water, and the ability of both physical and biological components
to deal with waste prodicts, as well as factors such as biological
-diversity, rarity and natura ecosystem representatibn. :

~=Conservation evaluatiOn only assesses the latter group‘of

A
diversity, rarity and representation and is therefore a subset of
NG
‘ecological evaluation.f Ratcliffe (1977)‘L Margules J984) an Margules'
. o o
.and Usher (1981) have identified these three factors as the major
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Table 1: Functions of the Natural Environment

Production Functiona :
1. abiotic production ' supply of'cosmic‘energy
supply of atmospheric matter
supply of water :
production of surface minerals
: K : .. __production of minerals at
, —_ Co C greater depth ‘
2. biotic production biomasgs from aquatic
: environments
biomass from terrestrial
o . environmente
3., agricultural production aquaculture .
I ' - : agriculture, farmingf—;;hphing,
. : . forestry ‘ _ '
Carrier Functions ‘
1. - urban/industrial : : ‘ . .
activities ... - .urban subsystem -
communication lines
‘ _ public services
2. rural activities ‘ water control structure and
‘ o water retainment :
military bases/activities

: 3. absorptiorxkf‘Vaste . solid waste
W _ PR o liquid waste -
i o . ‘ : gaseous waste
. 4. re-creation (restoration)
- activities. RE substrate related re-creation
L - E— o langscape re-creation
Information Functions ’ -~
> "1,  4information use : P
S } functions ‘ R orientqtipn
) : Lo S research’ ‘
education f . :
cro indicator = ‘
2. information reservoir = abiotic

) - biotic
Regulation Functions ‘ '
Sl purification functions absorpttbn of noise

R : ‘ e r;filtrati$n of dust .

- S e g biological purification

o T'ZZC) stabilizatin functiols . protgction againgt cosmic
.o ‘ oo radiation

" climatic regulation
water retention
soil retention

5 ,biotic retention
. ‘ 5 r
Source:’ Van der Maarel “and Dauvellier (1978, pp. 141= 142)
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criteria:used to both intuitively and theoretically evaluate sites for
strictly‘eonservation purposée:

. Many examples of true ecological evaluation can be cited (see for
e.8.> Anderson, 1977; Asherin et al,, 1979-‘Short, 1982; Short and
,Burnham; 1982 and Stelfox, 1936). So‘too can those studies’explicitly .
.1aheled as epolpgicallbutAthat have nsed.conservetion criteria-
»eEElnsively to‘evalnate stndy arees (See‘fo. _ | Tnbbs and Blackwood;
19715 cGelhech, 1975; Goldsmith, 19753 %;:I:::Ti:)QSZ; Cottonwood
Consultants, 1983 and Smith, [984). | |

:Another type of'naturel resource assessment—flandsceoe evaluetion--
- relatedﬂto,’but diStinctly difrerentJfrom..conservation eveluation.;
In the United‘Kingdom, where the'majority of l;ndscape evelnation‘kee'.

bccurred, "landscebe" denotes only the topographic form and surface‘:

elements of the environment (Laurie, 1970),'or 'scenery" (Lowenthal,

1979). Hence, its evaluation and management visu&l resource
ﬁ' S ' - . .

attempts to conserve areas that are ‘assessed to be more visually_

L
attractive than others. L .
' The msjor-préhlemzwhich has arisen in theﬁmajority of landséape
evaluetions.is the lack‘of a‘theoretical hasis'hith which-to guide -
assessment criteria selection. Another is the inherent difficulty in
deriving a.finite number of criteria which can. encompass all the -
gratifications we. derive ﬁrom landscapes Furthermore, as Unwin (1975

p; 133) states:

‘the frequency,vorder, timing ‘and purpose of encounters with
o 1andscape alter its appearance for the individual, : : e
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‘ Most recently, attempts at deriving‘universal standards of
vlandscape aesthetics have been rejeétﬁd (Jacques, 1980 Dearden. 1981
and . Tips, 1984), the conclusion being that such appraisals .are, almost
;entirely subjective. It is recommended-instead that the identification.‘
;of cultural groups and their tastes should commence; with ‘the’ ‘hopeg of
égg%eveloping a degree of societal cousensusrv .
. ‘ Landscape evaluation differs from conservation-evaluation in that

it is narrower’ in scOpe, is solely an anthropocentric construct and has
‘Ea limited theo ical basis.' Furthermore, most conservation evaluations
have evolved to compare sites with one another, in an attempt to. select
the most outstanding examples.‘ Landscape evaluation tends to compare a
site's assigned aesthetic value with the values of a wide spectrum off
potential 1and uses. ‘These othervuses, measured»largely in monetary

. terms;'include resource extraction and facility development. «
‘h Outlining the distinctions between the various forms Aof nature

s

'evaluation may1appear overly discriminatory. However,‘the
misidentification of the type of evaluation being conducted leads to
misconceptions regarding what a particular evaluation should and willt_
Taccomplish. This is true_fortthe.actual‘assessment team as well as‘the
decision-makerS‘(DM) receiving‘thevfinal summarized reports.
 This study considers evaluation for conservation purposes only and
,mainly the evaluation of.dis rete, relatively‘small sites (containing a .
'wariety of'features) and not vhole regions.  Both the.classification
system and cr teria set used 1in this study have been developed'

accordingly.'



" 2.3. Conservation Evaluation Models

et

2.3.1. Introductionﬂ

Models developed for conservation evaluation purpoees have
traditionally consisted of three basic components. These-components
'are' (1) a classification system within which the features being
evaluated are placed for organizational reasons; (2) a set of criteria :
| by which the features are evaluated end’(3) a ' method which~aggregatea,
_the eveluatioﬂs (or?ecoree).1nto.one’compositerihdex'and determlnes-a
priority raﬁking'ahd designation for‘each feature.‘ These three
‘components serve as heedlhgs to review the litereture‘on.coﬁservation

‘
evaluation systems.

2.3.2 Classification Systems. . . ) -

k4

Within Qﬁhe ‘last two decades,z several land—hased classiflcation
. schemes have,heeh(developed for use at the various levels of
conservetion effbtt.

At the-ihte;natidnal level, systems have been developed to essiet
-in the identification and categorization of biogeographical provinces.or
'regions of the world. . They serve to categorize the living world into
j similar areas, based on their broadly defined physiognomy and structure.
Systems such,es ‘these have been used by the IBP (Fosberg,‘1967) ‘and the
: Biosphetevﬁeserve Program (Dasmann, 1972 and‘Udverdy; 1975).
| On a smaller scale, Centrel American countties (Budoqski. 1965),‘

Australia (Laut et al., 1975);‘Cenada_(w1ken, 1980), Nordic countries

‘

(Nardie Conneil af Minictora. 1082 tha nravinda Af Alhovta (Fareantand .
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Consultants, '1983), the Northwest Territories' (Smith, 198&) and the .

Yukon (Theberge, 1980) have employed similar 'hierarchical

—

classifications of ecological land units. Thia type of avstem’allowa
for different levels of generality to be applied to different levels of
decision-making. All levels of the hierarchy . (f;om thj largest Ecozone
to the smallest Ecoelement) characterize land units based on
R
multivariate analyses of combinations of climate, geology, physiography,
pedology, hydrology. vegetation -and fauna. However, it is not until
4 landscapea are surveyed at the more detailed acales that' the more unique
and spécial qualities of ‘the environment are uncovered. |
A similar hierarchical method vas proposed by Gelbach (1975) which
allowed for small scale community—types to be more easily identifiedr
He developed a simple dichotomous key which identified community-types'
based only on major physical media (i.e. trees, shrubs, grasses, etc. )

«

Unfortunately, while the system was designed to facilitate the'
involvement of amateur naturalists its use ua;wlimited to the‘
identification of representative physiognomic types and further, only:
those located in Texas, USA. If the key»vas to be used elsewhere, it
wbuldfhave to be completely;altered eicept for the basic approach.L "
'1The'0ntario Provircial Park\System, in an attempt to classify kinds
of nature'reserves in.Qntario,%used‘forla.more comprehensive approach.,
It used a two-fold sub-classification‘scheme vhich outlines nature
. reserve requirements for earth science (geological) and life science
(biological) representation (Davidson and Tracey, 1976; and I{Iaycoclg,;a

1976). Geological_phenomena were'identified based on the widest

1
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! ,
) possible range.of'eerth'sci:nce disciplines including'litholggyp
paleontology, stratigraphy. petrology and dendrology. Biological
phenomena were identified solely on.the description of plant communities
found in ‘each of the 13 "gite regions of the province (Beechey and
Davidson, 1976). Unlike most of the systems mentioned previously, this
'system includes geological phenomena and its bi(logical component
includes open water communities. Although more generally'applicable, ie-
ignores both plantgand animal species,-is considered complen and
difficult to unde‘r’é’tarid\ (Beechey and Davideon, 1976 and Davidson, 1977).
" The classification:schemes used in four separate,evaluation studies
appear, 7to varying degrees, appropriate for. a'comprehensiveﬁregional/

.'lqcalwconservation strategy. These were developed by Sargent and Brsnde

_(1976),!Lamereux’et'a1.

- Natural Heritage Progr: e'(wngg) (1983). B
Lamereux g EE;EE‘ 53 identifiedv"areas -of  environmental
significance (ESAs) in, the Calgary region and placed.them into
categories of hiophySical, paleontological, archeological and historical
significance. The category outlining types of biophysical significance
is singularly relevant to this study.f Within this category are seven
major 'themes": into which ESAs could be placed. These themes constitute
the study s classification system and are reproduced in Table 2. While
simple in design, the scheme_lacks both general applicability and -
comprehensiveness for special features as defined for this present
"study. Categories‘two, three and four relate to habitats of specific

game species and are of limited value to jurisdictions which- do not‘

contain these species. or’ conservation effOrts not involved with game
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Table 2: Major Themes.Used as the Classification System for
- Environmentally Significant Areas (Biologttal) in the Calgary
| Region . .

1. Significant Natural Landscapes

2; 1 Key.Areas for;Biéhorq Sheep and Mbungafﬁ Goats
=3.. Key Areas for Elk and Moose

;. key Areas~forgMu1é Deer and White-tailed Deer
5. Key Areas for Bi?ds

6. Key Areas for Fisﬂ

7.  Actual and Proposed Parks, Natural Areas,
Ecological Reserves and Wilderness Areas

. Source: Lamereux et al. (1983, p. 31)



manegement. It 1s not explained nhy the term "significant" refers §n1y
to léndscapes and not to other components of the environment. The term
"landscape" does not receive a complete definition nor does the term
"key arees," although the implication is thet. except for endangered
nesting birds, it app}t@h almost exclusively to game species end sport
fish. o
Sargent and Branoe (1576) designed'an ezaluetion and planning.
'.systen for ﬁqnique natural 'ategs" in the New England étatea. - Their
syetenx‘was congrised of a simple listing of categories as ‘shown in
‘ Table 3. If aldpefticuiar site could be placeﬁ within at least one.
& ‘category and sub—cetegory, it was eligible fot their evaluation process.
horvexample, en nnusuai faunal community which exists in a sand-dune
"ennironment could;be classed as 1IF, VC. Althongh simple to use and
comprehensive, it suffers from the same lack of consistent and general
k\applidability as does .that of Lammereux et al. (1983). Categories I1I,
IV and V are appropriately describeﬁ by generally stated sub-categories.
used to compartmentalize all possible hydrologic and biologic phenomena.
‘For reasons unexplained by the authors, in categories I and II they did
not use general descriptors such as rare or]unusual but used geologic
’features -found specifically in the New ‘England area which are considered
special ﬂhe implication is that those kinds of phenomena not.
specifically mentioned within the sub-categories are mnot’ suitable for
consideration under a: natural areas protection program, ‘Also, the use

of terms. such as "mountains,"'"bluffs" and "waterfalls" in -a

\

classification scheme limit?that scheme to areas where such features are
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Table 3: Natural Science Categories Uaed for Unique Natural. Areas in
* Wisconsin

I. " Landforms

a. -mountain peaks, notches, saddles and‘ridges
b. waterfalls and cascades
c. gorges, ravines and crevasses

d. deltas
e. peninsulas ‘
f. islands
II. - Geologic ) )
R ¥ cliffs, palisades, bluffs’ :and rims
* b. man-made rock outcrops
¢. natural rock outcrops
d. volcanoes (geologic evidence)

e. .glt\ial features (moraines. kames, eskers, drumlins
and cirques)

f.  natural sand beach, sand dunes
g. fossil evidence

h. caves

i

. unusual rock formations

I11. Hydrological

. a, significant and unusual water-land interfaces
(scenic stretches of shore, rivers or sﬁ;gams)
b. natural springs

c marshes, bogs, swamps and wetlands

d. aquifer recharge areas

e, water areas supporting unusual or significant ’

r -aquatic life

f. lakes or ponds of unusually low productivity '

(oligotrophic) ‘

g. lakes or ponds of unusually high productivity .

* (eutrophic)

h. unusual natural river, lake or pond physical shape‘



Table 3

IV.

(coqtihued) ‘f
v ) ‘3’ “

+
J

Biological--flora

a, rare, remnant or unique species of plant

b. unique plant communities

¢. plant comunities unusual to a geographic region

d. individual specimens of unusual significance

e/ plant communities of unusual diversity or productivity

f. plant communities representative of standard forest .
plant asaociag%ons identified by the Society of
American Fore&ters and Americgn Geographical Soci?ty

-~

Biological--fauna (classification is the same for fish,
birds and terrestrial animals)

‘a. habitat area of rare, endangered and unique species

b. habitat area of unusual significance to a faunal
community (feeding, breeding, wintering, resting) -

c. faunal communities unusual to a geographic area

d. habitat areas supporting communities,of ‘unusual
diversity or productivity :

RS

‘5

" Source: Sargent and Brande (1976, p. 113)

7
h g
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found. 'Reeﬁes (1980), in'dcveloping a very pimiier'acheme (f;r similar
‘ purpoaee) only several hundred miles away, found the categorization
eyseem of Sergent ‘and Brande (1976) very inapproptiate for his needgm
" Finally, while(ﬁloristic components are mentioged in their scheme,
faunalseompbnents are not. Only the habitats of raré and endangered and
unique-fauna are.listed as sub-categories implying that, for their
study, habitat retention (or loss) 1is the only meaﬁé Sy‘which animal

species ﬁay’%e protected (or threatened). _
| (ﬂver'tﬁe }ast decade, th; State of Washington has employed a
classification system for the components of ﬁatural diversity within the
state as part of its.Natural Heritage Progremme. The program was
initiated in large part by the Nature Conservancy of theﬁUnited States

and is similar to those found in several other steteh. The data which

xsfare invehtoried and classified may be put to a variety of uses but, as

./ Séhwarz (1981, p. 10) states: \. ' f@gf

The most critical of these uses allows us to ‘concentrate our
conservation efforts on those elements which are not only rare and
diminishing, but are nowhere in the state, represented . . .

The basic unit of this classification systeh s what 1s called an

-

"element" AWNHP, 1983) and 1s analogous to what Dyrness et al. (1975)
14 . e ——
' ’ <
defined as a "cell." Thexmajor element types which comprise the system

.are 1isted in Teble -4, Elements consist of tho;ewbiological and
geological entitiee, such as organisms, communities and geological
features, that are desirable to protect. | anisma only receive
explicit recogﬂition as an element if they are eonsidered rare or
endangered or- are of particular scientific significance.. OtherVise,‘f

1
they are considered implicitly as part of a commajlty or” babitat type.
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Table 4: Elemﬁ\; Types Used as a Coarae Classification System for
" Components of Natural Diversity in Washington State

N }‘J
1. Special Plant Species | ‘ h k
2. “Speclal Animal Species '
3. .Special Ecoa&stems ﬁ
a. Terrgstrial : !
b. Aquatic

4, Unique Geolog ures
a. Unique rable Elements
b. Prominen ts of High Scientific and
Educational ue

5. Marine Ecosystems

Source: Washington Natural Heritage Ptogrammc‘i
(1983, p. 9-12)
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This approach -agsures a comprehensive inventory of all natural features

within the state or ahy jurisdiction which utilizes the approach. 'Its
4 major innovation is that it avoids the stress on whole tracts of land

Fwithin the clessification system and focuses on the basic elements of

“the’ natural %nvironment. : ‘ j B - -‘L

N :
B \

The only problem with the program is- its lack of a clear statement‘_

. regarding what should be inclﬁded under each classification ‘category.

n‘For example, within the elemsnt type "Special Plants," the -only

*

'stipulation is that it must be a species native to Washington and does
‘not include introduced, cultivated or ornamental species, sterile
. hybrids or'minor floral‘variations."Under @E; element type "Special

fAnimals,ﬂ the plan fs to include a:

"ﬁsubset of “those defined by the Game Code (RCW 77. 12 175) which
“4{ncludes, "wildlife species including but not limited to songbirds,

A“.protected wildlife, rare and endangered wildlife, aquatic life, and

pecialized habitat types, botn terrestrial and aquatic, as well as
all unclassified marine fish, shell¥ish, and marine invertehrates
Lo (WNHP 1983, p. 10) : i S

)
w o

Finally, the definition used fOr terrestrial and’ aquatic eposystems

\ .,1

'and geological-features‘implies that the»former=are,to.be‘protected vithﬁ

ﬂpriority given to those which are rare, threat%ned or unprotected and

the lattét if they are easily destroyed The emphasis of the system isﬁi

placed on those elements which are rare or threatened orjyoth

In Ats attempt 'to. identify Natural Sites of Canadian Significanfe,,g
1 Parks Canada (1983) has perhaps come the closeg!Lto developing aﬁ

' ;comprehensive conservation classification system. ' It 1ists as”

%
cri;eria .what this author identifies as categories"ﬁyithin a

P

R classificatipn*system,"However, the end result is the ggfe in that both-«'

R
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studies use these terms to identify and'categorize natural features.
The complete system is reproduced in Table 5 - It is comprehensiVe, in X
that -it lists all possible natural_phenomenarin major'categories (i.e.
. ) : T e :
botanicalﬂ wildlife, geolo%ical and'ecosystem)a It does‘notrlist
specific kinds of features and has, therefore, general applicability.v
zUnlike the State of Washington s system, Parks Canada employs a variety'h
of sub—categories (including rare, superlative, endemic and benchmarks)
many of which are suitable fo\\SFI feature—type headings. It does fot
use any complex hierarchical structure or dichotomous keys, only a
simple listing of sub-categories. Natural areas and featuresﬂare
‘#identified using clearly defined characteristics and”if'seen asfbeing .
v?significant .are placed withi% the appropriate category and sub-category'
i

which best describes them.lgBy clearly defining the terms used within

: the classification system Parks Canada has developed a totally :

Maﬁyyériteria haye been used in the evaluation of natural features

o *

-;forchnservation purposes. Only a limited number of studies have
e

ind‘cated exahtly hpw the&r particular criteria ‘get was- arrived at.;

f‘,n y the earliest studies provide any theoretical basis for criteria

selection (see for e g., Ratcliffe, 1977 and Austin-and Miller, 1978)
-ﬂMargules‘(1984 1986) allowed criteria to. be developed intuitively and‘

:independentlypamongst a group»of assessors,.while Sparrowe=and%Wight

o



Table 5:

I.

II.

CIII.

N o o
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Identification Criteria Used for Natural Sites of Canadian
Significance ‘ ‘

Botanical o

\8.
’ .

b.

b.

rare species
-a.1 concentrations of rare species
: i) refugia ‘.. :
14) remnants
i11) centers of evolution
a.2 individual specles

. special interest
1) - endemic  species:
i1) relict species
ii1) disjunct populations

rare environments
c. -superlatives '
d. 'exceptional representative sites
Wildlife‘ - o
a., habitat of specles or populations of special interest
a.l. sites imporﬁgntljcf'rate, threatened or endangered
species;

.a.2 sgites important for ot gr species or populations of,

sites of spectacular concentrations of wildlife

Geological SRS
a. ‘peologic time .. T
a.l 1life history
a.2 ‘earth history, '~ « ¢
geologic structures

~hydrolqgical phenbmena
e.l fMarine:’ *

geologic materials
c.l rock types

- c.2. mineral occurrence : i
- ¢.3 soils o
geomorphology - - - .

“d.1 landfowms

d.2 processes

e.2 freshwater ' Ce

geogrgphic benchmarks

k. SRS . : (;v. ,m"@"
'qrregtrial ecosystems

. Hﬁiapatic ecosxstems

Source:

Parkg. Canada (1983)
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(1975) and Fuller (1980) relied on a great deal of input from a variety
of sources before deciding on their final versions.

+'One difficulty in using the literature ‘and_ other professionala to
establish a criteria set 1is that terms used for similar criteria vary
from person to person and system to-system Margules and Usher (1981)
examined ninerstudies and identified;lS classes of conservation

criteria, which were‘%hen gadit ¥

various studies.' Expan

selected studies and 1deftified 20'ctiteria’c1asses. BOth'authors felt

that this large number of criteria could be best comprehended qu
L 4

aggregated 1f they were placed into even smaller sub—groups which

’ gontained closely related criteria. Margules,and Usher_(1981) used the

?ﬂ terms scientific" .and - political" to distinguish' between those sub—

é? groups which are based on biological ecolbgical or biogeographic
concepts’ and those which are orientedéih planning'andvmanagement'
Lconsiderations; 'Smith (1984) -identified"four ?sub—groupings-;biotic,
abiotic..cultural and planning and management-—which pertain to either
jthe measurement of site value to humans or to the measurement of
Vendogenous characteristics of-the site.; | ‘

The'eXistence of threat (the attribute of;major concern infthis
study) was idgntifiedﬁin‘both of the'pfeceddhgrstudies;”_Margules'(19815l.
recOrded;its use 1in six.of;the-nine studies reviewed while Smith (1984) .
found it in- only six of 22 studies. This disparity between the two
studies 1ikely reflects the differing priorities of- eltensively'

developed and densely populated areas (i e, the majority of studies

reviewed by Margules) and those which contain less degraded features

B B o ’ v



(1.e. the majority of studies reviewed by Smith) None of the studies

‘rev_igw.ed empl_oye_d "threat" as the primary Haesessment criterion. °
hargules (1986) found that when 1t was used, ‘it was applied most readily -
to small sites containing essentially special natural features. " The -
resultv\of this spora,glic use of threat as an =eva1uation criterion is that
‘either an incomplete listing of sub—attributes, which make up the

-

criterion,, is used or threat is describ-ed in only abstract terms.

Defining any criterion in abstract terms,lallows the 'decision-make_r' to‘
~decide what ‘constitutes a _threa‘t' for each site being evaluatedv.n
However, intersite co'mparability‘ suffe‘rs as does ‘the understanding of
the management implications fqr specific sites. ,’ |
Many of the criteria classee%developed by be*eh Margules (1981) and‘
-Smith (1984) have’ been used i,n. ‘other studies tq identify specific
g components of threat. For ex%ppie, rarity" (Sparrowe and Wight, 1975),
area" (Food and Agriculture Organization (FAO), 1982) and "buffer zone
(Wright, 1977) have all been identified as - sub'§ttributes of threat
which may jeopardize a featute's continued safety.b "Naturalness" igs
been used by Tans (1974), Ratcliffe (1977) and the Island Nature Trust
.' (1985) toﬂ\}imply ‘_freﬂedom from human influence,' though few if any n‘atural
, ites are'utruly fr'ee from "such influe'nce.‘ Some author.s ‘refer to natural
lettings as those being characterized by "minigum disturbance by AMan"
/n(Moir, 1972), "freedom_,of artificial ‘human ’disturba-nce" (denkins and
’Bedford, 1973) and‘ onlyv"'.influenced‘ by traditional- or.“ enyironmentally '
harmonious human uses“ (Ray, 1975\ 'l'heberge, 1980) . Th_e difficuity with

*

R these ~terms is defining ,whatx is. ;_meant by minimum," "artificial" ‘and



}(‘3

SRS

. ' ‘ A
{

"harmonious" human‘influences. These termslare highly subjective and
a1fe1d 1t to measure..

Other studies alludé to the more intrinsic and ecologica1_qualitiesf

of phenomena which make them prone to the sdverse effects of

disturbance. . They mention such terms as "fragility"'and "high
elevation" (Sargent and Brande,' 1976), fsensitivity" (Wright, /l977),
"susceptihle" (Ealey,‘ 1981) -and "vulnerability" (AFW, l98§5 as‘
attributes which are closelylrelsted to threatt .These descriptors
reflect the intent of Ratcliffe's (1977)1phrase Vintrinsic'sensitivity"
but have proven.difficult to measure‘objectively.- Cairns‘and Dickson
(1980), in developing ‘a method of estimating ecosystem Nulnerability
used several notions’ including vulnerable to irreversible change,"

"ability to resist displacement or disequilibrium and "degree of

'resilience from damage or repeated displacement."

The confusion surrounding which attributes comprise .threat for

conservation sites and features has hindered the protection of those im.

the greatest need Table 6 lists selected criteria used in 31 gtudies

\ -

conducted in wvarious countries to measure a variety of conservation

values. The complete list of studies and criteria used by each are

_listed in Appendix 1. The major purpose of many of these was not to

evaluate levels of threat'per se but to assess and prptect a wideprange
of phenemena including ecologically”representative-sites.ﬂ However, all

the studies used~criteria that, whetherfintentional or ndt..measured

, sites based on theilr susceptibility to threat and/or those which~

demonstrated high levels of vulnerability. The 26. criteria listed in

- Table 6 represent generalized classes of similar criteria used in these
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Table 6: Classes of Evaluation Criteria Used in the Measurement ofA
" Threat Levels at Conservation Sites o ‘

Number of Studies
o , : . o '~ Utilizing each
Criteria Heading and Type , ‘ "~ Criterion
- S (n=31)

Eligibility Ctiteria : _ . .
Redundancy ‘ ‘ " 5
Purpose or Objective of Site Nomination . 1

Threat Criteria

Population Status (rarity, abundance) . 26

Size/Buffer Zome “ : 25

Naturalness (habitat loss, degradation) 23
: Vulnerability (fragility, recovery potential) 14 -

‘. Patterns of Population Concentration
Access (includes human population densities)
Environmental Contaminants
Rate of Naturalness Loss
Rate of Extinction -

Hybridization Potential
Security of Taxonomic Unit
Current Levels of Use’
Population Concentration
Fecundity '
Specialization

r and k Factors
Hunting/Trapping

Planning and ‘Management Criteria o : s -
Land Use Conflicts - ' : 13

Degree of Existing Protection’ & 11
Assegsment of Management ; i 7
Landowner Cooperation ' 5
Cost of Protection : ® , 4
Level of Significance . ' : e 4

1

Level of Information

© General Threat and/or.Management Considerations . 2
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verious studies and considered by this author to reflect sub-attributes
pertinent in the measurement of threat. While the frequency with which
‘a:criterion‘is used repreaents some measure of itsjvalue to conservation
assessors, lower scoring criteria.should'not be automatically dismissed’
from consideration.' Theﬁcriteria were categorized'into biotic and
ablotic criteria which measured the‘degree of urgency and desirability
.for protective action required by a feature (i e, threat criteria).
those which measured the suitability of a feature from a planning -
®
perspective (1.e. planning and management criteria) and those used to .
assess the suitability of a featdre prior to its actual assessment (i.e.
eligibility criteria) o C : , ;.
Eligibility criteria were used in only six evaluation studies‘(see.
Ray, 197?; Rabe and Savage, 1979; Quebec ﬁept. of the Environment, 1981; .
.Parks Canada, 1983' Game'and Peterken, 1984 and Keddy, 1984). This 1is
'not surprising since in mosﬁ of the studies 1t was the evaluation system
- itself which was meant to distinguish between high quality (eligible)
ysites, and poor quality (ineligible) sites. Other studies which did not
zformally sort sites did so in an intuitive manner. Eligibility criteria
were concerneg with redundancy ofzsites, degreezofvcurrent degradation,'
land use conflicts and'most importantly,‘whether the site was being
considered for the conservation purposes and objectives intended by the
program (see, "Conformity to the Act" in QuebecJDept. of the
Envirdnment, 1981). o |
| “ 0f the l5 threat'criteria listed, "Population‘egatus" was theﬂmost

‘highly valued based on frequency of occurrence in the literature,
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-appéaring in 26 of the 31hetudies ruwiewed. The term encompeeses the

' attributes of rarity and abundance and thus could also apply to sbiotic

e -

features' as- well., "Size/Buffer Zone was cited in ?5 studies and
iﬁvolvee:thé concepts of biogeogtephic‘theory.J "Vulnerability,"
JPatterne of PopuiatiJn Concentratioh" and "Access" were also ffequently'
used, being employed in 23, 14, 9 and 9 .studies respectively, All

ining criteria were used in five or fewej studies and -should

subs quently be tegarded as being of only uinor value for ueevin the
asses ent‘of‘thfeatt\ It is of note that the‘raterbf change for both
tpopulat on levels and habitam‘degredation was ef less importance than
Athe current state of these charactetistics for any éiven feature.

Planning and uanagement criteria were mentioned in as uany as 13

studies but on the whele were consideredllees valuahle 1the’eva1uation
of features for conse:vation purpeses; ?This leck of emphasis on this
class_of criteria cortespends‘to the long hel belief that conbervation
evaluation should depend more on ecological or on-site attributes than
on non-ecological or off-site attributes (Unesco/MAB 1974 Fenge, 1982
and Smith, 1984) .. "Land Use Conflicts" were used in 13 studies and
. ¢ . - _ .

pertain to the'petential management preblems.of competing with other
land uses,. "Degree of Existing Protection," "Assessment of Management ,"
"andowne; Cooperation,' "Cost "of Protectipn_ and "Level of
:Significance' were valued moderately (11, 7, -5, 4, and ﬁ studies‘
respectiueiy) and, relate to practical implicatiens,of-site protectiou.
Only two studies, Ranwell (1969) and the FAO (1982), mentioned threat or

manaéement considerations in general terms without specifying howv -these .

‘yere to be measured. Only one study (Sparrowe+and Wight, 1975) used
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"Lack of Information" as a basis for assigning site priority. Thil‘
a {' .

condition was not used as a separate criterion but was used withiz:ipe

scale of measureﬁent of each criterion in the criteria set. An examble

of this.is proviaed in Table 7.‘ The lack of knowledge of a site was the

3

most highly Qaluéd condition for any given criterion. This factor was

used to direct Ehe dq@ision-maker to provide the information required.

| )

If a site waaﬂthreatened with ivminent destruction, the authérs
recommended thgt‘action ghould be immed#ately taken to sécure the aite
régaraless of &he geéd for iﬁfo%pat;on.

, S Althbugﬁithe éritefiavlisted in. able 6 megsure'some aspect of

) . ’ .
threat or s#pe vulnerability, re@hndancy in the criteria set of any

[}

evaluation must.bé avpided (seekcﬁaﬁter 2.4.4). For example, 'Current
Levels of Use" was used in only‘one study and could be considered a
égdundant criterion. Tmis>critefiop is importﬁnt oniy to the exten;;
that access to the si%e'is foésibie énd should most 1likely -be inc1u2ed
under thekcriterioﬁ of "Atcess." Both céuld be easily subsumed by”the;
overlapping and hiéhly valued qonen;ironmental ériterionl"iand Use
Conflicts.”" | "Fecundity" and ?Speéi#lization"‘could also be éombined
into-the more generalicritérion éf r and.k éelection.factors ofrplént
and animal species (Rigklefs; 1979 and Parry, 1981)..

Once a éet of criteria has been estéblished, the type of

e . _ ‘ _ ‘

meaéﬁ;bment applied to gach criterion must be decided updn and may take
.one of several forms. These forms may be generally class;d as follows:

F_::\& criteria used as guidelines only

& '
2. - criteria measured subjectively only



. , "

Table 7: Example of how the Factor of Limited Information may be
Incorporated into the Meaaurement of a Criterion {

Potential for Growth of Population (expressed as percent
growth normally possible fram one breeding season to the ‘next

under favorable conditions [10/25])

" Score
1. High;-growth rate greater than 100% ﬂ 0
2. High-Intermediate-rgrowth réte 50 to 100Z ‘ 2
3. - Intermediate--grdwth rate 25 to 50% o
4, Low—InFermediate--growth rate 10 to 257 6
5. . Low--growth rate 5 to 101 R . 8 Q
6. Very Low-vgroéfh rate 0 to 57 ' 10
7. Unknown Growth Rate ’ 10 -

1 -

p

Source: . Spérroﬁe-éﬂd Wight (1975, p. 146)
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3. criteria measured-hsing a combination of subjective and

.
L

'quancicative criteria ' - o
-

’

4, criterié measgﬁgdi‘uantitatively only.

:{r

s
¥

A limited number of étudieé, such as Ratcliffé (i977) and Quebec
Dept. of the Environment (1981) used criteria as functional guidelines,
patticuiarly those which involve. public/government interactions (e;g.
socio-economicipressure and ease 'of acquisition). The IBP iérrestrial
consgfvation.section was the fiisf‘at;emptiat a nationwide survey of
natural ecogyétems (see;'Petersonu 1975 and La Roi, giigl., 1979).
Without a ;ystegatic agproach for site comparison aﬁd Efiteria
measurement, c¢riteria served by necessity, as guidelines. ~ Margules
(i986), iﬁ examining the criteria selécted intuitively by a team of
Jékperienced-conéervation assessors‘waS'nof able to' determine how each
criterion was éeiec‘ed.or measurédf Consequently, he employed them as
"informal guideiines with site selection madé by group consensus.

Most conservation systems do not use criteria as guidelines but
rather attempt to piovide some index.of site value by app}ying numerical

s 5
. scores to each assesjgment criterion (i.e. classes two, three and four

aboﬁe).‘ Tﬁe degree pf subjectivity of tkis approach depends larghly on
how reproducible a quantifiable the criteria are and 1if possible,

systems are designed to measuré the actual criteria usihg traditional



e

‘scales (1.e. percent, nombcro, ratio, etc.). For'exehoie. Fuller (1980)-
assessed the ornithological interest in sites for conservéﬁion purposes
by measuring only three major attributes; populatioo 8ize, dirersity and
rarity. Estensive and detailed data on.a site allowed for criteria to
be,Quantifiablykmeasured using ratio ae’les. ?Ibeg ani V1ijm (19755
suppligd/hethematical ﬁormuletions'of surface area, divereity, rarity,
‘reproducabilisy end roplaceab'ility based on the methods used in ten
studies in the Nethgrlands.. Both studies stress the use of diversity
and rarity as criteria. Not coincidentally, these have been exteqfively
studied both in the field and in theory, and for which several accepted
methodologies for their measurement exist.

It would be erroneous to assume that, in an attempt' to be‘nas
objective as possible, only those criteria which are quantifiable should

comprise the criteria set, Quantifiability assists in evqluationi

objectivity but is not synonomous with it._ Reproducibility is t' 4

‘Fuller (1980) was requiredfto make several primary

assumptions. prior to choosing his criteria. One stated’

-y -
- that ornithological interest in sites could be classi%ie§~%nto ﬁust
9

« » S

three attributes and that these could be completely de i bgﬁ thrqughf

-

the measurement of only quantitative criteria.
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Other studies, for example Helliyell (1969), Smart (1975), Austin’
and Miller (1978), Cottonwood Conaultantl (1983) and the Canadian
Wildlife Service (CWS) (198&) ueed a combinetion of criteria in their
systems. Parks Canada (1983) systematically evaluated such ettribuggg___
as rarity, -species diyersity and” égmmunity representetivenees in their
identification and aelection of Natural Sites of Canadian Significance
(Nsés). They also assessed more aubjective attributu. such as epeeiel
interest for wildlife and hotenical superletives in addition to using
’T\\planﬁi;; and managenent critgria as guidelines in negotiations with
other government.agencies (Parke Qanada. 1982). In developing a syatem:
.to priorize threetenh{ wildlife in Albérta, the .AFW (1985) likewise used
a combination of criteria. Percentile and ratio measuréments were used
for most of the biological criteria but for life-history and
extrajurisdictional factors, constructed ordinal scales were used vith
each level carefully defined. Smith (1984) 1incorrectly identif?ed the
approach of Rabe and Savage (1979) ds' bq#ﬁg solely q;antitative. Reb‘
':and Savage' s_gxg;sm’assigned points to 24 physical and biological
ﬁflcharacteristics but also allowed—for further site evaluation based on
‘.site ownership, alternate uses and threet. Furthermore, prior to the
actuel‘evaluation,vd site was required to meet two basic criteria--
"natural condition of site' and "no immediate ugse conflicts," Both
criteria served as eligibillty guidelinee. Nt
Most conservation evaluation sysioms measure the totel subjective
value of the criteria set by assigning different "ecores or points to
7

levels of each criterion and aggregating the subtotals (see for e.g;,

 Ranwell,  1979; Sparrowe and Wight, 1975; Reeves, 1980; FAO, 1982 and

-
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Island Nnture Tr;;\< 1985) The low and h; gh' ends of the scale usually

' represent the realistic extremes of each attribute as shown in Table 8
Each)level o} the scale*is defined and the definition may incorporate
g several aspects including the "imminence or probability of occurrence
of . a‘criterion“ For e;ample, Tans (1972) assessed the physical
- s :
characteristics of a site for the selection of Biotic Natural’ Areas in -

@

. Wisconsih using both "size and "buffer zone.". The points/assﬂgned,eachvw
level may increase by ones (i e. 1, 2, 3,3,st‘.) as iniGelbach'ss(1975).

system or. by multiples (i e, 0 2 &y :f)‘fas.in—;;arro;e‘ahd*Wight;,
(1975) The use of evéh,smaller units (i e. fractions) is’seen in’thev

g

. study by Reeves (1980) The type ofﬁgradation used may even vary within -

B

oA single system (see~for‘c,g.~ Sargent-and Brande,-1976) While giving
‘ %.numerical'valﬁe.to a series;?}

slightly changing definitions may make
',asense intuitively, such -an allocation of points has littlé\meaning. The "
y ‘ .

assignment of points implies precise intervals between verbal
descriptions yet Qpch distances are unclear -and . may vary depending on

R .
the wording used at eachxlevel ‘or the innerpretation of the wording.
\\

r »>

‘ﬂ_ The most obscure approach is exemplified by Wright s (1977) system,

where the levels defined for each. criterion are first scores as either ~
[N S

1, 2 or 3 and then directly transferred to high medium and low ordinalv
rankings._ As pointed\\gut specifically\ by Smith (1984 p. 32) (and
criticized generally by Kettle and Whitbread ‘1973),'"Thts is simply(
improper use of an- ordinal scale" (see Chapter 2. 4, 5) , Neverthelessh~?

"-r' -

Wnight (1977) compared his .own system wdth those of Tans (1974) and’

‘ hGerachp(lQ?S) usinES{EE\Sample“sites. He found that while the final.
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Criterion

vLevel of Threat

" Point Allocation

gt

) :
Table 8 Example of how Points may b

p

.'-«.j ]
Feo

be” Assigned to Defined Levels of &

Threat  is imminent"main features currently

being developed or destroyed

4

Threat is imminent to poftioﬁ‘of main feature

\

jg‘Threat moderate; dévelopment:probably in future

_Disfﬁrbance-encroaching upon area
L4

E | | s <
- Little threat; destruction unlikely:

Source:

.

Tans fl§74;5p. 385

]
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v'"aggregate scores varied betwe!h the three atudies, the priority rankings

of the sites were the same. In Table 9, a liat of the systems discussed_

are grouped to indicate the type of criteria used for each
o . . . Rt

. ’ . '

2.3.4 'Methods of Criteria ﬁggregation - ‘ : o

L

The condensing of pertinent informatfbn into one or a few indices

.has been considered essential in- most decision-making problems (Keeney,
: D i

1982). Despite criticisms .of this approach on either practical
(Margules, 1981) or theoretical grounds (Ploeg -and. Vlijm, 1978),- it

s continues to be the most accepted way to evaluate sites for conservation -
B3 '

¥

and wildland management purposes.'

S
'

Only a limited number of studies have chosen mot to combine sub~
scores (Fuller, 1980 and Parks Canada, 1982) or to do so only ordinally .

(Ratcliffe, 1977) Most of the systems aggregate sub-scores using very

PR

unclear or informal processes involving additiqn or multiplication of

"; scores, :Systems using such processes have been developed by Tubbs and

| Blackwood (1971), Goldsmith (1975), Wright (1977), Sargent and Brande -
(1978), Reeves (1980), AFW (1985) and the Island Nature Trust .(1985),

. This method consis&p of first assigning subjectively derived weights to .

Lheach criterion then multiplying these weights by the associated scores

A

'received for each criterion.‘ After the weighted score& are obtained

they are. usuaf&gwadded tqgether to arrive at a final aggregate index -for

S
A

i a site or feature. A variation in this approach is suggested by both
Tans (1974) and éelbach (1975). They recommend that instead of the
f. addition of sub-scores they ‘be, multiplied together, as this accentuates

DY 2

the rank differences between sites. While this would undoubtedly;prove
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Table_9: Céntinuum of Categories for Conservation Evaluation Sysﬁéma‘,

o . : . Criteria
_Combination of : , *  Used as
Quantifiable . Quantitative Subjective ' Guidelines
Criteria Only = and Subjective Criteria Only: - Only
Fuller | Helliwell ‘. ‘Tubbs and Blackwood . IBP*
(1980) . (1969) . (1971) - |
. Goldsmith . Everett : - Tans ' . Fisher et al.
(1975) . (1978b) U oaerey - (1969)
' Ploeg and Viijm CWS - " Gelbach . _ Quebec Dept.
(1978). -~  (1984) . . (1975) - " of Environ.
) ) ’ B (1981)
Austin and Miller uRay . B Ratcliffe
(1978) (1975) - - Q19717)
" Smart ‘ii FOA . Margules
(1975) . . (1982) . ~(1986)
. - Parks Canada " Ranwell . ¢
S0 (1982, '1983) ¢ (1969)
: v "Cottonwdod Cons. Wright
. (1983). -~ ° - (1977) B
S oA Y ~ Game and Peterken
(1985) - . (1984)
s , ,On;qfioﬁﬁiniétry Reeves . P Co o
. of Nat. Resources (1980) R R P
(1984) - . SRR SR
Rabe and Savage ° Sérgent and Brande _‘!E'*a513? ;iff
(1979) S agre) - S
N Keddy S j-sIéland N}tﬁre qué;-. ' & 3;;>
; f(1984) . . (1985 % D
° - Sparrowei and Wight - .,
| | T oLersye. . o
. 7 v v 4 . ‘ - o P 'Jb T » . co L \,;'

®»

*PeterSon,.l9l5ij;<\;a Roi ec3a1:,1?379 =
. W . . : .’# o ;-A, ) . . L s . “a:J
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,more convenient for the assessment team in separating groups of sitea

A, from: one another, it has no juatification based on the extensive theory

!

&'on multiple criteria decision—making (see Chapter 4).
'%u Tans (1974) did. not explicitly veight his criteria but gave greater.

Y

Egphasis to some criteria by giving them higher maximum values.' This
.réhultad in a potential for these criteria to have a greater "impact" on
‘the»final score, since they could potentially contribute higher values
v»than those allowed by the other criteria.; Using this approach,

comparability‘ketween.sites would be highly variable and for tﬂis reason

cannot be - con red a, sound method. ' .
bu‘"‘ ’ 2 '
Aqother method has been used by ‘Ploeg and Vlijm (1978) and Smith
i - g ‘

(1984) .. This method avoids the aggregation of attributes into a final

" score as well as the use of -non—ecological"‘criteria._ As stated by

.

Smith (1984, p. 38): T o u

In these systemS—the overall ranking is based on the highest rank
~eac&uarea has for any criterion. For example, the area with the

most ' rare species would automatically occur: in the highest ranking

class as would the most diverse area, : ' | o ﬁf

- The. selection of ‘a sité. based on its best attribute value while

’

‘temgord?ily igndring othér potentially important attributes- 1s-
)definitive of the Maximax Multiple Criteria Decision-Making model (Hwang
and Yoon, 1981) : It tends t°‘;BF ultra—optimistic «in. that it views _'

’\: 1 3‘

‘entities only in terms of the best outcome for the strongest attribute{

- . L "
S It is al‘o inadequate for choices involving several criteria which are

in importance. Furthermore, in the system proposed by Smith

';l(1984), some sites are assessed using only one criterion, while others

a

-
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‘ are aesee‘sed using s‘e‘veral:.” k Clea’r1§;; no valid comparisonsca:bemada “
- under these ciroumstances. - | |

Based on the final scores, an 'eﬁtity msy “be assigned a pos_itiot; or
~ rank wiphin a gr‘oup of status classes. WNHP (1983) lists three priority
‘klevela for ecosystems and species based on threat levels. - AFW (1985)
- assigned four levels_‘of threat '(i.e. endangered, threatened,‘ vulherable'.
and viable) to animal species based on their "status ra.ting)score."

later comb-ini

the score with others to arriVe at a "priority rating
indei:'\. The range of status. scores for the four levels of threat were-'_
established . pothetical examples and species a-lready listed under
existing categories. Sparrowe_en'd..w'ight (1975) use similar’status
c.lavsses' for species in the United States. V, L >
. .‘.Sargent‘ and Brande (1976) assighed thr'ee' priority levels to ., the
co.m';‘inea‘ ﬁotal fscoreks ,of areas. While the range of each level is -
isdicated, how the di‘vis.iohs between _levels was derived was not
explairied. Finallyv, Ratcliffe ‘(1“97“7) placed gelected "lte’y sites" 'i'n
Great Britain‘into “four classes ‘.based on a subjective assdessment of
their ’:ignificahce (i.e.. internationsl, national or re'g,ionail).
2:3.5 Conéld'sion ‘ : o “ : | :
This 0veﬁiew of ',Conservation eva_luationj models “has : e:'ryauiihed.' a
‘broad raﬁge of approaehes’used T.in hature conse‘rvation. Whi:le'rmost ‘of
the proBlems identified are evident in: the earliest attempts, they.
. continually re-appear in later efforts by other agencies in other pa“

of the world. What is lacking is a critical analysis of the general

_evaluative/planning process as_ it applies to the field. of ‘nature
- .O.ﬂi" — o
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;cOnservation. This 1is particularly evident at the smaller political

jurisdictions . erh a broad pool of expertise and/or experience may be‘

*absent.‘ Tb atest difficulty tends to be with measurement or score

a}gregation. ;ather than the establishment of a criteria set or

classificetion system.

‘The emphasis in conservatihn efforts on classification ‘sjstems
hased'on planthcommunities ig in part understandable and expected.
Their relatively large.size and~lack of mobility-are‘highly amenablev

characteristics to the biogeographic researcher. The rationale for this

focus ‘appears to be that by protecting a system of areas representing

ﬁthe major vegetation complexes, the associated flora and.fauna will

likewise be protected.. \Unfortunately, this assnmption works best only

when applied to large scale conservation practices or habitat

\ assessments of widely distributed fish and game Species. It omits from N

cOnsideration ‘the rare, <ifusual or otherwise special plant ‘and animal

apecies and associations identified at smaller scales. This kind ofv

K

' system does not allow for the identification‘of these types'of natural

features. L | S , ¥

-
A%classification system that deals’only with one or a few aspects

of the'nstural world or that deals in the large scale“is rather

Ainappropriate for broadly defined .SF1s. The system required for- SFIs

,_‘

" needs to be more comprehensive in the scope of - natqral phenomena :

1

categorized de&igned to identify smaller natural units includingv

o

species and more generally ',ﬁcable than those ' systems designed for a-t

ARy
v
Cr P !‘
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‘single juriediction'or ecoregion; ‘Furthermore, the system should be
. easy to utilize,vsince as Gelbach (1975. P. 80) points*out'

A survey organization cannot afford to devise such complex
‘techniques of investigating and idedtifying natUral areas that only
professionals can use- then.

Tn?s sentiment “is cleariy indicated in trend toward the use of

-

subjectively agsessed criteria. " However, clear objectives, the
. outlining of how a criteria !%t was derived and how each criterion is
'messured represent the méjor problems associated with this segment of
" conservation methodologies.

Most models reviewbﬂ favored some‘final index of value -for sites,
derived by aggregating critéria scores. Virtually all lackedneny
explanation as to ‘how ‘or why this was done. Thus, both this'component,
as well as the resulting priority rankings of features, appear highly
SUbjective and based on a prio ‘ri 3udgements.

At the present time.in Albertay'no;comprehenSiye conseryation
- strategy exists. Consequently@ the agencies involved in resource
conservation and management vare‘,subject to :the same ‘difficulties* as
those dgscribéd in this review, It is therefore=appropriate to reuiew'

not only past conservation evaluation attempts but. also the general

theory behind‘the planning/evaluationland decision;making process. This,

review, coupled with the preceding one, will determine the direction of_

the- conservation evaluation framewd%k prOposed in this study.

&
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2.4 Concepts and General Conponents of the Evaluation Process
2.4.1 Introduction

‘Societai attitudes’regarding nature conservation have been largely
reactionary (Dasmann, 1968; 0wen. 1980 and Margules, 1981) That is,
they arose to prOposed or real changes in land-use practices,and other
human-induced changes to the environmentf Numerous examplesvexist which

illustrate tnat "many reserves exist because they were under threat of
* )

' . , ) . . .
some kind" (SPNC, 1980, p. 11). _As stated by'yargules (1981, p. 11), it

was not until the 1970's that conservation becafie more pro-active:

by shifting the stance of .conservation from one of waiting to

. respond to threat to one of advocating land use change on its own
'  behalf.

This attitude was initiated by Unesco/MAB (1974) outlining general

——a

. guidelines for the selection of Biosphere Reserves. Rigorous
o, . ,

discussions on the'theoretical_basiu for criteria selection Vere.

provided by Ratcliffe (19775, Austin and Miller (1978), ﬁverett (1978a)
and Ploeg and V1ijm (1978}; 'This’gave landzplanning agencies a
rational, strategic approach to site selection; oneiwhich would assist
in defending choices against stiff opposition. Itlalso gave'planners a
means of developing a list of priority sites and features. - |

‘A priorized' list implies a comparison Of”alternatives; hOpefuliy

after a standardized evaluation of. a11 alternatives is completed.

Evaluation is part of the planning process which compares d chooses

L
. g“%;es (1981,
p. 12) asgerts that the development of some neasnre oégionservation
e . N .
g«

among alternatives based on some system of measurement. Maﬂ%

value would serve four useful purposes:
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l. clarification of the goals oflconservation policy

2, help judge the effectiveness of conservation programs
“

"~ 3, gauge the impact of proposed land-use changes; and ~

4.1 communicata'trends in conservapion effectiveness to officials of .
} . »

conservation organizations, decision-makers and the public.

It is important to appreciate%the,différence between "evaluation”
and "decisionlnaking" in the _planning process. Although distinct\in

iy

function, tbere ip usually some overlap and they tend to be carried out .
by the same individuals (Edwards and Newman, 1982).

The.function of evaluative researph is to provide the best

information possible regarding the consequences of specific actions,

‘choices or alternative proposals. Kettle and’ Whitbread (1973, p. 96)

j'suggest that one course of action being unanimously preferred solely on

the basis of some evaluation is extremely unlikely since:

Debates on the quality and interpretation of the evidence and its
comprehensiveness, and on the fairness and justice of the
proposals, as well as such considerations as the specific interests
of the decision—makers themselves rule out’ [such a] proposal

It is the ‘responsibility of the DMs,4 therefore, to utilize the

information provide&‘by an evaluation to make decisions and justify

their choices., They are most concerned with the socio—political aspects
of ‘the planning process, rather than the technical—analytical.
Definitions for, and conventional components of, the process of

evaluative research have been outlined by several authors (Sochman,

-

l967; Robinson‘et al., 1976; Nijkamp and Van Delft, 1977; Ozernoi and

3

Gaft, 1977;«Cronbach'et al., 1980; Edvards,.l980; Keeney, 1980; Zube,

l98Q and Goicoechea et al., 1982). These authors' versions are very
a ‘ — (’ B
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gimilar andvhave been incorporated into a single version as illustrated
in Figure'z. It conforms/to the generalized evaluation'framework.whicn
has ‘"been used for many eonservation evaluation systems; although most
systems have not explicitly stated several components. Ideally. all of
‘these components should be well developed and thoroughly understood by
those involved im the evaluation. It 1s the lack of‘such deve10pment
- and understanding that has unddrmined the credibility‘of many past

conservation efforts.‘ Each compz;ent is briefly discussed below and in

Chapter 4, the entire process will be related to the evaluative

fraPework-proposed in this current study, ‘
2.4.2 Values, Goals and Objeotives

Human values are varied, complex and change over time. Not

everyone holds to the same set of values and if they'do,'they are not-

~

1ikely to place them in the same order of importance.’ This is due to
the atfeots‘ of the physical environment, ‘past experiences, ,oetsdnal'
biases‘and various motivations on'personal perceptions. This results in-
| planners undertaking evaluations using the abstract--"good of the
community --justification, ’ without assigning particular 'values to a
truly identifiable group ‘Yet for any ewvaluation to occur, some,value
system must be in place.‘

Once "held" valués have been broadly ident;fied examples arise

where these values are not‘being satisfactorily "assigned" to objects in

*

EEY



62

s

n‘ ! v ;o

tﬁe real ﬁérld.l
.

+ 1975). Objeetives represent directions of improvement or prcfdronci

This represents a value to be pursued--a goal (Young,

along individual or cdmplexes of values (Zeleny, 1982). A goal can
become a measurable oyjective when i{Wis assigned a directioh of either
"minimization" or‘"maximization." .
Objéctivés may combine to form’a single highqx#level objective. t
Keeney and . Raiffa &1976) present a good example of this hierarchy.“ To
inprove the well-being of residents of New York City, many aubobjectivea
i We;e 1dentified and measured. They included "decrease advgrd’ affects
on health," "decrease adverse economic "effects”" andr "achieve as
desirable a political solution as possible." "~ These were broken down
into even lower-level sub-objectives which_eveqtually were npasurahlé

A

using a‘set of criteria. . L

$ ~For the pr0posed evaluation system of this study, the conse?Vation \\\
of nature is the paramount, indeed the exclusive, value considered Thé
identification and preservation of that portion of nature defined in
this study or\ SFIs is the stated goal., Being a methodological study,
spegiﬁic objedtivés are not expliéitly identified. It has been left up

to the DM to determine if, when conservation values and goals are

weighed agéinstfothér values and goals, they are considered a priority.

SR

lgee B:own,: T. C.  (1984) for ‘a ‘discussion oﬂéﬁ”held"J and "assigned"
values., R ' ‘ J S .

NN



Figure 2: Generalized Evaluation Process .
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"#.4.3 Environmental Setting'w ) __..._J

e

The listing of objet‘tivea allows for the environmont&l (1.6,

i
4 &

phyaical) setting Qo be identified. The c\oncept of onvironmental :
setting (1.e. environmental baseline informatiqn) serves to filqgr out .
| unrelated features and impacts unrelated to specific features (]ain,
gtagl., 1981) ' The environmental sétting 1is only that portion: of the
‘real world that the ‘planning/evaluation process can alter by future

courses of action (Faludi, 1970, & Gillinéwater. 1975). For example,

-

-consider a uniVersity choosing/between the construction of new housing
. . 7

or the renovqﬁion of existing facilitdes.’ The general domain being

é) N

dealt with*is univeﬁfity housing, while the particular setting could be

' “pn—Campus, oﬁf-campﬁ%, etc. The domaih for this present study 1is nature

i g

- conservation requirements within the jurisdiction of Alberta. The needs
\ R ’g“ ¢ ;-l St A
°.f’gre ased largely on the assessmgnts of threat and desirahility of SFIs,
S s e
3\‘~The’set§ing»donsists of those sitis whefe such features occur.

% - i L2 ) R .
! S 2 V'... : . 4 : R i . k "

,._' L o

¢

‘ ? » '
2wz. Crite‘;&a o

A LAY
N . e

*

I e

N “ . L4
R f ‘

Qriterié are th% yardsticks by which the effectivenesa of

;;‘ aliergatiVes is measured (Hwang and Yoon, 1981)., They result from both

heeic‘éh; ;uoived human needs and values. Few decision—making problems
‘A‘can;be reduced to the evaluation of alternatiVes through the use of a
:isiggle.criterion: One exception is 4n the field of economics where~

4
V Uk 3

‘value is measured by the unidimensional criterion of cost or profit

Keeney and Raiffa (1976), in their seminal work on decision~making

&ith1mu1tip1e criteria, identified £ive attributes crucial to any set of

k]
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‘™

",I;cgitéria"‘ These are. ?Omplleteness, operat:ionality,“de’conipos;biug'y".. y
nonredundancy and minimal size. . | / E ‘

o "Co;i)pleteness" refera to the necessirty that all important aspects
'of the. alternat’ives are covered by the"-aet of criteria. It imludes the .
_:“condition of - compreheﬁ\i\venass" in that each criteria ‘must encompass‘
_the full range of probable levels any altetnative may obtain :

"Me,aaurability" is §0 impprtant in that it must be possible to apply

. riterion. Sk IR .

- ! for the direct co ari f_p & alternatives to be meaningful a set ‘
- of criteria is consider d unacceptable if even one criterion is not -

\/ - o~
relevant to all ofathe alternatives bei,pg compared (Ozernoi and Gaft,’ v
1977) Since there is no formula to determine acceptability ‘and

N A

completeness of a criteria set, the judgments of professiona}.s is -

required. ‘ »
' ."Opear'a{:’? A:lity‘ implies that the criteria must be nie,,aningful and
acce‘ptable ¥ he DM so th,at they unﬁerstand the implications of their'

deeisions., ,’(‘his is particularly useful wheri the DM needs to communicate

policies or advocate a. position. ,

Keeney and Raiffa (19763 state ,that as the number of criteria
. ~ He
increase, it becomes increasinily difficult to det”ermine ‘total aggregate"'
.

value for éll the criteria ‘and ¥ weight each relative to the other.
t t

This situation is alleviated if* the criteria set is "decomposable" into_

smaller subsets of related critgria.‘ For example, Sa;:geant and Brande -

Il

(1976\) evaluatecl uniqu,e natural !areas using criter ,ivided into'
natural science" ?nd "planning"'subsets, later couTbining thebtwo to
deriv,e a total valqe for each site. P
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?'"Nonredundancy" refers to a 'rea"son‘able ‘non-overlap in m‘éani‘ng‘ "Jof‘ ‘

&

criteria. If this och any ‘great degree& it places an’ unwarranted“
emphasis on what is essentially a single crite'rion divided in two. “For’

‘example, McKean (1958) considered two criteria invoILVed with the

allocatioh of ‘water resources. Tlese Were '-'increase in farm income" and ‘
"increase in livestock yield." These criteria are redundant since the '
vIatter is only important in’ 80 far as it directi;' affect:”the level vpf‘
‘the former. ~ This problem commonly occurs when the DM confpaﬁs thﬁ mqqr?ﬁ

“4

o, ”_,w
Gi e. the criteria) of messurement with ihe desired end result. (f‘ €. éhé
"..'objective) B g ; | |

k

[}

a While the criteria set should be .as comprehensi!ve as possible,

_-several author suggest it is - desirable, ‘to 1imit the total number of"

‘criteria sed (Miller, 1956 Keeney and Raiffa, 1976' Edwards, 1977 and

_ Nijkamp ‘and Van Delft, 1977) ~ The suggested upper limit;for a criteris

-~

se& is approximately twelve ('l“he ‘set may be somewhat 1arger 1if it is'
Cliww o ados,

broken. d&wn int@%ets qg?s kL

L

accuracy, consistfncy and reliabil}ty_,gi,sssigning 'values or: weights to "

earlipr.), géy’ond this 11m1:‘¢the’

‘criteria are greatly reduced Furthennore, the greater the number of
,criteria used the greater the averaging of the final value and”'
ksubsequent masking of a high (or 1ow) Aralue for a géven criteria.v This ‘
'can be partially re\medied by a weighting system being placed _on “‘the’
criteria set. The funt}tion of weights is to numerically express the |

. importance of each erit ria rT’lative to ‘all’ others (Yu, 1%5) @#eac =

-8 . X. " ‘\J ,’.

'criterion is measured is equally important in an evaluationh.*_ aystem y

* N
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L criteria as these are the mqat, ,cruc;lal means . for choosing between
“ . b ‘}
alternatives. Most evaluations &éveloped for conservation purposes do

not outline the ratf&hale or general approach by which criteria, their

t

ﬂﬂk{measurement or weighting is arrived at. The considerable variation in ‘

.

* approaches suggests no standardized methodology. Criteria weighting is

. discussed ingghapter 4,2.6 and the concept of measurement 1s discussed

below. »

a

2}4.5 .Measurement and Description .

The ranking of sites‘for~¢onaerVation‘management'purposes,is not

-possible‘vithout"BOme form,of measurement applied to the criteria.
=Measurement~has bezn defined by Finklstein'(l982, p. 65 as a:

process of empirical objective, assignment of numbers to
properties of objects or events of the real world in such a way -as
to describe them. o » :

Properties (i.e. attributes or criteria) of'objects must be

K3 observable and measurable using some numerical relation. (If the
ﬂggpression of a particular property in two objects (i e. alternatives)ﬁt
once measured, ound to be equal, then the two property expressions-
'ar'e empi‘x‘:icall}ﬁstinguishable. Conversely, inequality of measures.
implies empirical distinguishability.j Although the above indicates that

measurement is process of propfrty (not object) comparison,*ehe
"implication is that there is an empirical r:}ation whieh would allow the

égwplacing Qf the objects in the same - order as the’ property, with respecth
fw'to that property. ‘ i-” L o £‘~ o

fea urement is an objective process, meaning that the assignment off

o a property by measurement must, within ‘the limits of error,'
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.\w

fbeVindenendent‘of“the'obserrer, With, regard to this présent study, this

@

v 4 .
ﬂfundamental problems inimeasurement. This is most,true for

"usage and interpreta"fi“

e Methodological or design errors may also exist in an eval

Tt

infers that regardless of the assessor, features will be priorized in‘

the same general order. This however, does not address specific

problems inherent in the evaluation of natural features. iMargules

(1981, p. 13-14) states " , ,<\\

Measurements taken in the field can bé*different in both magnitude
_and content. depending on the time of year or, particularly, for

many insects, the time of day. Different sample sizes make -

comparison extremely difficult, 1f not impossible.  Some sites may:
be visited-many times and soge only once. - - s :

B
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The vslues, attitudes and experience level of the assessor ‘also create

f% @
@

>

constructed" ,scales ‘(;‘j;f“‘

'S
hey are often developed for specific

-

problems and each level d

cr kerion‘dn many co servation evaluation systems.'

system (Sydenham, 1982) which will consistently and erroneously ra

. certain kinds of alternatives higher than others. .This 1is usually*due

i‘o;the inappropriate typeiand-range of,the_scale‘used.for'eachfcriterion

Oin'the criteria-set‘(see f&r enample, Tans, 1974)..

e

v '-“- : ;.

. There are four basic scales of measurement nominal, - ordinal,

»

e

interval and ratio (SteeI! and Torrie, 1980)

The nominal scale is the. weakest level of measurement and is used

excluﬂpnely for the categorization of objects .ot eVents into a set of

‘5‘mut¥ally”exclusive-subclasses (Batschelet,-l928). "Red,"‘"blue,

‘f‘,

S

1980) i anstructed scales lsck common“y

¥

[
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1

"green" and "yellpw" _are nominal lab"els .of color, although -one may argue . '

that they actually grade into one another on the light 'spectrum.r No

r;nkigg of classes is ‘possible with “a‘ nominal scale and only ‘the

‘simplest of mathematical relationa, such as mode‘and frequency, can be
A T e . L
applied to it (Siegel, 1956). R o ' .

The ordinal scale allows for the as‘ignment of positions amongstﬁ

categories, although the intervals betw n categories is not definable.
Any appropriate symbolization may be assigned to the categories to
\b .

N3 v
-convey thie relationship.. Moh's scale of. ha.ess of minerals iswoften[‘

‘47 , B u', B . .
!

ra

i,n an btdered xuence so that preceding ones 'in the sequence
: B SIRENEE
‘ can be scratched by succeediﬁ ones and cannot scratch them. This ‘le

. ¢ : '@
assigns ‘each standard a numbti:‘ ﬁpom one to ten although any scale size

-i,s valid, including nonn rical acaled uch as "igh " medium »and
r ? ¢

"1ow. 1f several items can be placed nto a Ein le ra it is a‘

e

o\
partial" ordinal scale and 1£ each has. its own unique\rank relative the

~ 'others it 1is a complete'% ordinal scale. ’I'he prop\erties of this scale’ ,4&

‘ﬁ'

are not compatible- with the arithmetic operaotions of addition and 4

o1

subtraction which require \stapdard intervals between classes.

X
,Nevettheless, Siegpl (1956) and Smith (1984) point out thaQ arithmetic

;'.operatio‘ns, e /still i,ncorrectly\ applied to ordinal scalesf'.lm mubh

.eval.uat'ive res: _‘rc.h. /. L .

..\‘,

-

e An interVal
. oy

precise that we' can assign a numerical distance between

'

'subclasses is 86

. them. Both the unit of measurement and the zero point m arbitrary but

'us alisio an example ’%f an ordinal acale.z Ten s'tan’dard minerals are'
d

ca’le of mea5urement is achieved when the mapping of

B

LI

' 1-dn'cqe' set, must_ be _cons@nt among a,ll,subclasses.' l‘emperature and ti_me-. .

SO ) : ¥ .

-



-\

-

1

*

‘are examples of measurement on an interval acale*, 'For‘ int.erual 'pcales;

the ratio of any two intervals is independent of the unit of measurement

and tpe z_erO‘point. - As in’ the case of temperatures, the ,ratio of

différences betv‘ieren 30 and 10, and 10 and 0 on the Celsius scale is 30-.

10/10-0 = 2 and the comparablet reading on the ‘Fahrenheit scale is (86-

to an interval scale. . . ' y R4

N N & . " " N
The on1y~ ,tfuly quantita '?,‘,= ,'are thelast two: inte'rval‘and
ratio.'. Objects measured ‘on the
. &
“ . ™

th%e assumable values are. finitegand isolated, or 'continuou "' where

' 'the range of value*é an object may assume is infinite (Steele and Torrie,

1980)_, However, -some ordinal scales require ig underlying continuum.-for,_

the observed objects'. For example, in ori¥Ing %ach ‘exam mark in a set

A SRR SR x-"x"" chm ’ - °

— . )
there is in reality; a continuum of possible marks &Seigel, 1956) .

-

}?m! 1 ;} ] 2 - ﬁ. . : -

¢- -

tated cleafly..""’Representétio”nal‘" measurement impliea a di

-;;Q%orreSpoanence between the propertiee of that being measured and the"
. ~ R
numerical measuremend system (Coxon, 1982) A value of 10 for a basket

— 2 , o
- of la\‘apples is an, example of\such a measurem nt.,__ Conversely, anA'._"

'{"index X measureﬁ‘nt does ot necessarily imply any such {irect"f .

—1‘ ' . ” )

30

LA o S .
¢ slesmay‘be either "discrete," that-

: Regardfess df .the scale, the meanfing of the numbers is not always

. 50/50-32 *-) 2 as well ‘All nd1 a-l arithmetic operations _can be ap_plieﬂ\\‘

-

.-of..marks'awer a pass or a "fail " the assu}nption exists that
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. correspondence. An index value of 10 for the ssme apples max}directvone X
' rik o

L4 . “A

to athe tenth warehouse where they. are stored

l(.,

Fina’llyw, ‘the nomenclature of a measurement and what attrib&tes make

'”““‘4 & o

a messuremént valuable is most apprOpriately reviewed in the ,prccee,di‘jng» S

Lo ’ L . i
section. S E

‘2.“10-;6;\“,Qbse~t'vation) S e '}

For uhe purposes of conservvation

f ‘

-.of j»aluation 8 temls must enlist the help

these qualit es. As most decisions involve s v‘ariegy of concerns it is

unlikely that one’ individual can s‘rve ag sole expert. Most evaluationsb
‘ . » .
‘ require a team of professionals to contribute judgments in eir field,
| b ' L

of expertise. D | fo‘."

. v, !
e , ' ’

Four qualities which give an’ indication of assessment performance
; Y i 2. -
.(of b-ot—h——the assessor and the system) are: discrimin;ation,

lj repeatability, reprod)xcibility and accuracy (Sydenhamﬁ982)l;

s

Discrimination refers to the ability to react to small change?in the
Jattributes measured and repeatibility to the. ability of an individual

" observer to conti'nually give. the same aV%.lUﬁ to. gn unchanging attribute.

) ¢

’ Reproducibility refers to t,he consistency amongst evaluators and

»

acsurac;\:o the qbility to gi he "true value of an attributewax It is )

@«

[ . N . g .
4 of discrimination of a measured attribu
4 _,.«L L4 \ .,:‘ i - (" ! -

assessor can be. Also, the accuracy of azquantity depen%i entirely on

- . | . . o
‘ o . b .
. . ' - L EEN
g .. Lot : Lo
: e, ¥ v - .
B 3 . -
1]

‘gvaluation, "ob,servation" may b"e

ev:ldent that these qual:ities are interre,zated. 'Fo.r. ‘exampl_e, the degree ’

can affect ho'w accurate an *



"fbthe a‘ilable facts, hence overtime, repeatability may not be a

desirable or possible quality to retain. Even reproducibility may be

,difficult to obtain since observational abilit?if“#‘#i«among assessors.
&
Margules (198f) states that assessors may bias ‘their evaluations due to
. . s .
a particular interest in a segmept of the natural environment. The .
. #

’ cation'is that group dec!gion~making,‘one that involves an exchange

',fof information and ideas, is preferable to that which involves a.single _

R

It is still unlikely that a group

of unbiased and fully infdrmed asaessors will arri ,dmt'the identical.‘

E

¥ w “ME %,‘-?n

valuations for all alternatives.Al'J“*‘ J-,w»; a

&

It would be ﬂhcorrect to assume that evaluations could be made mdre

accurate bnd reproducable, as, weIl as provide the DM with more "hard"m

S 3
ive measures could be used excluaively (Campbell et

'-data, if only obj-
'°is assumes dbjective and subjective measures are mutually

, al., )
JESEY :

exclusive.wwln reality, objective measures are not derived without

subjective a priori preconceptions and judgments -(Aaron, 1978' Zube,
»1980) Even the asdimed impartiality of professionalg is, ‘at some

1evel, influenced by attitude ‘and cognitive style (Miller, 1983)
E-J

; In_summary, observation is an integral component of conservation

_ evaluation. Since evaluations are performed by individuals of varying
‘bai?ground, subjectivity is inescapable. Margules (1986) recently
stud d the evaluation of’ relatively well—known and well-defined sitea'

’ . ' ' .

"by a small group of experienced conservation assessors. He f nd thatf

— the intuitive and personal means used to- weight and integrate,criteria‘

rfor site evaluation were 80O dispaxat&'that no, final index of.

d N



73

consery‘ation value could be derived from them. :He did discover that not
'only were certain criteria continually used but that certain criteria
v;were positively correlated with others. Edwards (1977) expressed

i‘similar sentiments, stating that decision-making disagreements usually

revolve around the relative ordering of values and no‘: the ﬁld of

P -
kS

values used.

2.4.7 Reco-rdi?;",‘ ‘ummzrizing and: Communicating ,
S e - "
R '{yM.a'rgule'ﬂv"f L W . 14)L states: L
ﬁa‘w’%‘.’;‘:"j-q # .‘f"‘mj‘,? —.f g‘w: T e : . ’ .
There » ldmits to the human e?bility to transpose emotional
responsad, 'ich much conservation.value is, into numerical or even

. There are even greater limits to devising

: rocedurea to simulate @uman responses.
a

'Howeveq:,‘ Q‘&well-planned evaluation system can be successful in -

_guidihg asséspc‘r responses by clearly outlining the range of acceptable

val’ugﬁw‘ ea;h criterion. | ‘ _ - ' /

aﬁ

(1984) considers one of the' main functions of conservation

- ?‘v ~ ;
' evsalg,f“ o&"m;mmarize the amount of information to be considered .
. n\'J » N !_ .o .
' into one or a Eey\iruiices. 'l'he problem is the lack of an accegtable
1»,5 :

Lol

'formalized approa;;}t to aggregate the informa..tion. While most

coﬁ;,ex;vatid’m evaluations have attempted such ‘an aggregation, the mt‘ ‘

' to which this has ,been succesaful has been questioned | Margules and
. 1. 4 . .

,Usher (1981); state tha,t ‘while assessors intuitively combine criteria, “dr

”t

theoretical basis fdi' doing so 1is lacking.‘ This is largely ‘due - to

evaluations dealing with the aggregation of incommensurable units (e g.

®

dollars’ Vs, level. of pollution) and" dissimilar scales -of measurement

" (Bell et al., 1977).._ o - N .
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"y
‘Some authors decry the dissection of attributes to. only 1ater sum
vthem, as 1t belies the nature of ecoeyetems and other: aesocietione
(Ploeg and Vlijm, 1978) While perhaps accurate, the majority.of

| evaluations‘do just that and this "divide and conquer orientation is

v%ually "essential for addressing complex, interdisciplinary problems

. W

(Keeney, 1982). The only justification for this appyﬁfch provided in
this chapter is th“ qf c.ommunication. Evaluative' research is intended

/to provide reliable and useful information to the DM for the development

'I of policy (Z‘ube, 1980). The only value of measurement, inclu._ding
\ evaluative research, lies in the use to .v'vhich it is put. The inability
of;‘ a DM to understand how vinformati(o' has been de‘rived, resunlts in its
ineffsctua.l' and inconsi%tent use, fDM virtually never makes decisiona
' in isolation when publie values and benefits are at issue, Therefore, _

the DM ‘must bé able to communicate to. others not only the choices made,

F
Ha

but the rationale behind them. , ' . ‘ o
" The paramount task for conservation evaluation is- the development

of a system which is theoretically sound yet ‘allows for the greatestu

,possible understanding and communicati_on between the assessors, the DM
. and the ~individuals who will ultimately be affected by the choices made.
o . : ' ’ i V . »w ‘ .

» . C o -
. 2.5 Multiple CGriteria Decision-Making Theory"
B . N . . M .

] C ne
Operations Research"or Management Science 1is a relati‘ve’l'?' new -

"

' discipline that ‘has attempted to develop more formalized dpproaches to
, . ; X : _

addressing such problems as those mentioned above. Operations Research
4

> concerns. itself with various modes of decision-making which involve the
L 3

‘extracting of. essential elements of real life proble’ms, analyzing the
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relationshipa ‘that determine the consequeﬂoa "of decision-ma?cing and-'
develdping olution techniques that result in’ optimal value (Moskowitz
and Wright, 1979? Coicoethea et al., 1982 and Hobba. et al., 1984)

Decisions sually.heao to be.justifieﬂ to tegulatory'outhorities,

auperiors;‘the general publie or Lo oneself. The practioal implications’

of this approach is that the DM ig forced to think hard about his values

and choices and that it provides Py sound basis and systematic approach

by which a range ‘of..decisions may be rationally develdped R

Thi area of;Opetation"Research which. focuses on the development of

-

modeils fog)p;oblems Iinvolving qmltiple—gtiterie is«known as Mnl¢§p1e—'

;brkserie Decision-Making Theoty (MCDM).:'Zeleny*(1982,'p. 23) ﬁas

classifieawthe‘foor basic modes of MCDM as follows:
(R . GF Co- ' .

1T Clearly defiged, certain alternatives, whi evaluated fn
. terms of a singlescriterion 3#@ : : v R .
2. Poorly defined, uncertain altermatives, which are evalue;ed 1n
~ terms-of a single criterion : : : '

, — |

3. Clearly defined, certain alternatibes, which 'are evaluated in
terms of multiple critez}a : . p
Poorly defined, uncertain alternatives, whicﬂ are evaluated in
//f terms of multiple criteria.

i
-
'

Figure 3’ characterizes the modes'by~the kind’of analysisqbest'suited to

2 ‘Rarely are problems’pu}EIy one mode b: another, bottggth%r an

-amalgam of two or more. To determine which approach best describes this

. L
-~ .

> - . '

“w . . . o - © -

2Christensen, K. 8. (1985) deweloped a virtuallvfidentical matrix which
.'she used to e)dress uncertainty in the planning process based on goals
and technology. . i T : ' ‘

N
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Figune 3: Modes of DecLsion-Making Baaed on Critaria of Choico “and
* Information on Altornativoa .

't
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‘ Source; Zeleny (1952; p.v23x ST
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o currcne atudy. the alternativea and criteria ueed for the etudy muat be

reviwed m 1ig‘ht of Figure 3, . o

2

Most real life decisions inuolve a multitude of criteria and the-

e
- r‘"’

evaluation of ‘conservation sites is no exception. Natural eettingc are

3

‘

not usually identified by and valued for a single attribute, nor is:

#~

adequate protection of a site or feature achieved through the control ‘
a éingle factor.J Also, there is a high level of certainty involving tHE
alternativea (i e, the candidate features) in that the DM has a very
good idea that the alternétives choeen will meet ,the atated objectivea.
Th‘is is so‘ becauae the criteria developed to meet the objectivea were

derived froMe attributea of the alternatives (Hwang and. Yoon, 1981)

v

Models %ay be further subdivided according to their: ability to

3

utilize yhard and soft data (Nijkamp, - 1983) This ability depends

e e

larg“ on- the crigeria choaen for evaluation. A criterion such as
¥

"fred" of Site" may be measured in atandardized unita and result int

7’ K

¢
relatively hard data. The more subjective erit"erion of "Degree of
'.E:&isting ‘Formiﬁ,?rotection" :require‘s a conatructed' scale, which is a
‘,auhjecti_ge endeavor and providee softer data."” Poorly measurable or 1l1-

vdefined criteria (1. e. the "fuzzinesa" of data [Seo,': 1980]) are also

.

considered a component of uncertainty for the, DM (Keeney, 1982), i~n that,

-

‘ uhese .affect the degree of certainty of, the alterna'tives.: 'Since this

study relies on a multitude of criteria ’resulting in both ‘hard atﬂ soft

A ..‘ * "

data;ﬁ the moat'ﬁppropriat:-e ?e af d%&;tsion-makingr is @ne of comp;:qmise,..‘_
e

. {
TS gy

S T
ss a,l judgment) wheneVer necessdry and
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\ The compromise modd of MCDM co”tu of Compqg‘w@;ory Models
(Moskowitz and Wright, 1979 . These mod‘lu conlilt of critoril which

‘are considered nearly oquival nt to oach ocher; withaut onh dominating
the’ othera. Scoring models (a categoty of comszsatory models) use this
‘equivalenCe to generate tradeoffs‘be;ween the criteria in such a way
that a measurable change ip ono criteria can be offset by an opposing
*‘chfnge in any of the others (MacCrimmon and Wehrung. 1977' Keency.
1980). A combination of criteria may . have levels set in such a vay as
to be equal in value to,anocher;combination with levels set diffcrontly.u
To detarnine'the most attrncti?o‘gltornative uging a nuitifdinenbionai
space (ixe. many cniteria),lnradeoifs between the.dimensions is a
necessity. For example, consider only two criteria: "Extent of Buffer_
Zone" ‘and "Degree of Environm;ntgl Contaminntion. The former is
“measured on a percentage scale (0~-100) and the latter on a constructed’
scale (0-10}. After suitable analysis. it may be shown that scores of 80
and 3, respectively, are valued more Bbhan those of 80 and 1, but about
the’ same as 50 and 7. Utilizing this information, a cnrvg can be drawn,
o.maoe u of'fopninatﬁrns‘of the;two\crite;ia to whicﬁ the DM is
‘indifferenn'(i.e.'the;DM na1ues,each_combination on the curve equnliy) '

The point.‘SO 1) would exigtuon another curve below the first{

s
v

indicating such a combination s not’ greatly valued - This concept i{k

“‘! ?f : - T ’ T e
' 'illustrated in Figure 4 - - ' S e P

) -
- B

Roy (1977) emphasizes that certain pairs of al ernatives may - ‘not

vm%me para

d%mparable because the DM may not know how o or "does not want
to."

Thdrefone, transitivity of combinations ma& not always exist in the\

o B e R
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Figure 4: Example- of an Indifference Curve Generated by the Valuation of

4
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;ni_real WOrldf -However,'the assumption of MCDM is that indifferen;e/han

w
- S

.alwaya be ascertained by the DM :ly;i ,"‘” ' ‘4ii‘v# . '}/ s

. N ; /
e ' Regardless. many researchers have employed a var}ety of rocedures

‘nsuch as indifference curves to obtain criteria utfﬁity functions and

. -

v ?weights.il"Utiles are the standardized units of measure “of ' utility

v functions which tan bé“used to measure all criteria.' As'Zeleny (19§2,

. wof .
o A/ y e

141) states, most Compensatory Models assume..f‘ : - LT e
h.‘, T ) _ b ‘

T ﬂ«the utility of a commodity bphdle or multiattrihute

alternative is an aggregate of the htiliers of its components." \

)

.’fFrom this, it can be reasoned that the adternative with the highest

T

. total utility or score will be the most pmeferred by the DM the second

¢

‘g.highest will be the second most preferred and:-- -80 on (Keeney, 1982)
o7 ' \

h »This decomposibility hypothesis, along with the assumptions of utility

ad 2

E maximization ani.fransitivity, represent ‘the cornerstones of MCDM

ﬂvtheory.f All three- are interdependent because if one is demonstrated to

la . [ ' a

be unfulfilled, then the other assumptions might be violated ,L

/ :
The most informative and useful MCDM model for this . study would be

/

one that allowed alternative sites to be ranked with cardinal values.

’ Cardinal values telL the Dg/that not only has site A been valued higher
): .

. /. Y S S

chan site B but by how much .These values also allow for the

kKl

categorization of ranked sites into groups with siﬂilar protection
priorities;h This)caniéccur in much*the same way that a_range,of final
"_raw exam scdres ca? be grouped into grades of A, B, 'C and D ~ For

E _cardinai values to be,;he end product of ‘an. evaluation, it w0uld be

/

required that/éardinal information be used as input.;>Fbr~many
%

»

'evaluations which _use constructed scales the assignment of numbers to

N\ N
% A . .
AR ST oo T



. for this current study.

: ) o SRR U, 3 .
each leyel of the scale, with a later tfansfornation.to‘utiles, is all
that is po\h\sible.‘ | | B S

' The b st kno and most commonly employed compensatory scoring
model is the Wengted Avefage Method (WAM) (Goicoechea et al., 1982),
also known as the Simp\l\e\ Additive Weighting Method (SAW) (Hwang and "

. Yoon, 1981) and the Expecte Value Method (Nijkamp and - Vsn Delft, 1977)

“It allows for the use’ of multigle criteria, provides ‘a ranking fo: each

v

falternative and since criteria utilities result in cardinal values,_a.

.

final cardinal value for each alternative. For these.reasons‘it has,
v \ '
-ibeen selected as thevmethod by which to'deveiop the. evaluation: - scheme

The most elaborate form of this method involves five basic steps,
. '
as stated by Keeney'(1980) and‘Zeleny'(1982):

1, introduction of terminology and ideas

o, 2 _'determination of general preference structure

3. . assessment of single—criteria,utility functions
4, evaluation of scaling constants, and . .
5. testing for consistency;- o o - , v

,The:initial.step*involves introducing the ﬁM.toathe terﬁinology;.
.concepts:and nrocedures.which:are necessary forfcgnducting meaningfulr
assessment interviews. ;'Intervievs are_conduc;ed with the DMkand are
‘used to determine’tcriteriav utility’ functions and scaling _constants.l

: This allows the. DM to provide more meaningful responses regarding this
\‘l,treferences and to understand hov thefevaluation component of the

o

i.planning process utilizes his reSponses.



. Before*actually aeseasing utility functions, it is considered

7/

important -in this nost elaborate form to. determine tha\form the
.functions shok&d take (Keeney and ‘Raiffa, 1976). ThiS'Ig;f

ccomplished

by testing the level of . preferential independence and "utility

.

independence. Preferential independence concerns the DM's ordinal

g preferences among criteria, while utility independence concerns the DM's

~

more’ precise cardinal preferences (Zeleny, 1982).
A pair of criteria are’ preferentially independent of criterion Z if

%, o
th&'value tradeoff between X and Y remains unaffected by changing levels
. v
_\\\xj Z. . This .nmeans that regardless of whether z is valued at any point h

. w, > >
rough its worst to beet levels, the indifference curve between X and Y

will remain unchanged. This condition may apply to a set of\briteria
v.with three criteria, as in the example above, or any number of criteria.
; Utility independence of criteria. ‘X is said to exist when
3ij‘"conditional preferences for lotteries on X, given Y do~not depend.on
.finedalevelseof Y. i 1ottery is defined by peéﬁfying a set- of‘
q.i}Vconéeguenc;:?which maynoccur and'the probability ozilach (Keeney, 1980)
| dAn bctual‘ekample'shown in.Figure 5. g | .
. Figure 5 illustrates a lottery using the criterion of ;broject

A\ J

vcost, whege the remaining’ eria in the set are fixed at’ any 1eve1

It depicts the best possib:ﬁwiAdf“ta be $80 00 (maximum utility of I\b)
,_.;andathe worst cost té?be $110.00 (minimum utility of zero). Using a
‘ aeries of questions, the‘QM is then asked what level of -cost would be
acceptable to him so that he would be indifferent between it occurring

'and»a‘lottery where there was a 50450~chance of obtaining either a cost

level of $80.00 or a cost level of $100.00. A 50-50 chance means the
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.Figure 5: Exgmple af a 50 50 Lottery used \o Determine Utility
. g\

In for the Criterion of Cost
- o . ) c )
. ; " - ‘
. $80 - '

Values Determined When
< ==~ Other Criteria are Set
at Best Utility Levels -

$110
p .
7 N
N |
Decision-maker Determines These C !

- Values DuriQ? a Series of Interviews

. $80

~ Values Determihe_d When
< --~ Other Criteria are Set . -

$98 ~ < | t
. at Worst Utility Levels.
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"bes“tﬁa‘nd worst 1evels of cost are equally".likely to occur’. Thif{‘value,
‘referred to as the cer;a\i?ty equivalent," has been elicted from the DM
when the other criteria are set at" both their worst and best levels.
‘Since this value (in th’is ca‘se, $98.00) has been preferred'under both

/'\
conditions, the criterion of  cost 1s said to be utility independent of

| the other criteria. - o !
' When both independen?ex conditions are verified for all criteria.
the utility funetion used to aggregate utilities may take either an

additive and linear form qhz- a mul ’i;licative and nonlinear form. The

choice between the two form is based on, the DM's attitude towards risk/

in decision-making which 1s discbtgsed helow.'

By repeating_“the vlot'tery process for a specific ‘crite.rion,. but
replacing the worst consequence with a new one after each certainty
equivalent has been identified, a utility curve (i.e. function.) can be
"‘graphed for individual criteria (Figure 6) A concave util‘ity curve

indicates an aversion to risk by the DM and the multiplicative form is ‘

. ,.v"A

considered best suited to this condition. "The criterion graphed in

y: A v C
Figure 6 illust#tes' this case. The additive form is used when -risk
. N v o A T -
: neutrality (i\e 2 straight line's or risk propemsity (i.e. a convex

Jline) 1s indicated. The assumption is that diminishing marginal

retunps, .as indicated by a concave line, are not very "im}:ortant to risk- :

takers. “When. multiple criteria are used, further qu" tioning of the DM

‘and a“subject_ivi 'assessme?t of all the curves is needed to d'etermine;the

hN

' ’@mction's form. Again, a mystem of lotteries is_ involved.
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Figure 6: Example of the Generation of a Utility Function from a Utild
Independance Test for the Criterion of Cost :

, $80 ' : ‘ . ' B
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After teatfng for both independence conditiong and assessing
.criteria utility functions, the next\step is the determination of the
weight--or scaling constant--fordbeach criterion. Scaling' constants
kreflect ﬁhg relative importance of each criterion and the sum of these

-

weights is usually oqual to 1.0:

This is, a two-etep procedure involving first, the ngu-,

quantific tionvof the magnitude-of'each weight. Keeney (1980) suggests
step one be accomplished by posing a series of questions td the DM. An
example from Keeney (1980, p. 67) is as follows )

Given that all n attributes are at their worst level, which would

you most »like to have at its best level, assuming ‘that the n-l
attributes remain at their worst lewels? .

The.anewer‘go this question identifiee the criteria whose weight wvalue
'should be the 1argest. | |
Continuing this procedure with " the other criteria would eventually
" result in the complete ranking of the criteria:set. Note that some
criteriaxmay he considered of equal importance. 'Oncevthis has been
established, a serief of indifference curves is gene;ated.» These curves
compare the. highest ranked criteria (e.g. "C6") with the remaining five.
These. indifference curves are used in step two of the weighting»

procedure.

The second step involves yet another lottery. The'DM is required
to determine a probability (p) .such that there is indifferénce between
the”lottery and a,certain outcome where all criteria are set at their

_worst levels except C6. At thils stage, both the lottery and all

b “ ’ R



. | - 87

\ ’ o . |
criteria, except C6, have a utility of 0.0. If p was found to be 0.4,
‘ ’ "
the utility of the certain consequence is the utility.of.C6é. Therefore:

/ ! '

u(C6) =p = 0.4
With\the utility of C6 now known, the remaining scaling constants can be
- derived by using the’ vglue tradeoffs between CG and the other criteria.
Thel? tradeoffs were idgntitied in the indifference curves of step one.
| The utility function,nneeded to determine the aggregate sc;re and
subsequent ranking ofseech alternative, is completely specified bv the'
soaling constants end.the individual critetia utility functions.

‘ Any evaluation which involves the elicitation of values from
professionals runs the risk of obtaining’ faulty or inconsistent
infotm;tion (Reeney, 19§2). The time allotted~‘to. the s{udy may be

altered, objectives may change or the»DMwmay simply not understand why

the questions have been asked or the questions themselves. Consistency

tests; the last,step of this version of SiW7 involve the reiteration of
~all or most of the component interyiews In an attempt to reveal
discrepancies 1in the DM;s responses. If major differences are revealed,
changes in the intetview process may be required{

The procednreé'generally outlined above constitute perhaps'the most
technical snd ‘complex version of WAM used. today. It-was.initially
ptoposed-by~Raiffa (1968) and given its fullest theoretical tteatmentuoy
Keeney and Raiffa (1976). Its véry.complexity makes,it appear as a
rigorous and- highly desirablé’ipproach to decision—making, dHowevet,

this approach has not been without its opponents who base their
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criticisms on both~3ts theoretical and practical difficulties. A

thorqugh &iscuasion,of-theue is not warranted here but a summary of the

major points is as follows:

1.

tﬁéygeéhnique (Zeleny, 1982). .

The WAM approach in geperal is rather rigid in approach and doeg

\

not use the available information in a satisfactory ﬁahﬂgg (Nijkamp

and van Delft, 1977). ,

3

'AThe aggregation of crif?ria utility functions into an overell

A\ : .
utility is only derived from a prescribed set of points . connected

by endpoints u(x) = 1.0 an&\u(x) = 0.0 of the evaluation space.
These extreme value coﬁsiderations occur when the analyst asks such
questions as "if cfiterion X is set at its best level . . L § 4

all criteria are set at thedr worst level but one"whiéh is set at

1ts best level . . ." and so on. While this is necessary to keep

" the computﬁfional requirements at a manageable level, the U(x) 1is

only affected by the situation defined by this line.- Ideally, all

pdbsible decision -outcomes should be éddressed'(Keeney and

Sicherman, 1976; Moskowitz and Wright, 1979 and Zelgay, 1982).

Lotteries are chosen in an arbitrary, ad hoc manner and may

" therefore. lead the DM to make pfgference choices wh*;h are not

truly representative of his own (Zeleny, 1982).

Lotteries do not represent the actual conditions of the task at

hand and therefore the DM's attitude towards risk -is an artifact of

The éﬁtensiVe questioning which is conducted (see for an example,

Keenef, 1980, pp. 282-317) ‘is done in an intuitive manner. It

/
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7.

10.

u.

Y

‘relies heavily on the abilities of the dags;ion—qnalylt to elicit

subjective numbers usiné‘hypothetical or idealized situations. Ié

1s_not usable by a iarge nqmbor of 1ndividuafs (Starr and Zolcn;~

1977; Edwards, 1980; Zeleny,l1982).

Even when prefereﬁtial judgments are "succegsfully“ elicited, ;hg;
asshmptibns made reg;rding the mannét in which the\DM has decide€
ére in doubt‘(Goicoechea et al,, 1982). It has bgcn demonstrated

in sevéral studies that consiétency in preferences 1; unrqliable

and even contradictory (Lichtenstein and Slovic, 1973; Fischoff,

1977 and Slovic et al®, 1977).

Point (6) is largely due to the fact that DMs-and peoplé in general

"

do not reach conclusions regardiﬂg preferences in the unfamiliar,

_manner of 1ot;eries (Zelgny. 1982).,

The caléulatioﬁs involved in determining component utility
ﬁunctions and écaling constants 1s exgremely tedious (Goicoechea et
al., 1982).

The pfocedures‘are complex and diff;cult Eo,teach,.to understand
and be uséd by bﬁsy DMs.J The initial stage may cause the Dﬁ to
reject the whole process outright or becdmeMdisipterested in it at

\ . oo
some point of the process (Edwards, 1977).

Even with a willingvDﬁ; there-1s a lack of immediate feedback tp
him regardiﬁg the implications of his preferences (G&icoechea gé
al., 198é).‘

There 1s no efficient way to updagte the DM's preferences 1f new

information becomes available or to conduct consistency tests

(Goicpechea\ét al., 1982 and Zeleny, 1982).

X

/
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Even Keeney (1980) suggests that it is not always necessary to use
N

such complicnfad'pfocc&uron as dcscribcd in this section. The nature of
the prgglam.';he clicntﬁmthe time available for the study and several-
other factors relate to and affect‘thig decision. _He maintains that
~such a rigorous version 1s still the only way to verify tﬂe‘qualitative
assumptions éad; regarding the preferenée structure. However, perhaps
the most compelling geaa?n not to use this version, but a similar and
- yet more simple one, 1s that stat;d by Hwang and Yoon (1981, ;. 103):
- . : . theory, simulation computation and experience all guggest
: that simple additive (linear) weighting method yields exiremely
close approximations to very much more complicated nonlinear forms,
while remaining far easier to use an? understand.
Other researchers agree (E*Phorn #nd Hogarth, 1975 and Edwards 1977), R
asserting that correlations in excess of .98 are typical. Dagiel (pers.
comm, , 1986)‘auggests that nonlinear models which adhere to th economic
" law of "diminishing marg§:;1 utili;y" are most applicable in decision-
making situations where the prganization involved is near the end‘pf ite
v operatingbcapital. Thus, the law 1is most meanihgful when small

differences in utility may.have substantial consequences. This

situation is not applicable to the practical conseﬁuences of the model

oﬁtlined in this study. wfurthermore, Keeney (pers. commprs 198%)
suggests that for the purposes of this study (as outlined to him by this
author) the necessity for a complicated model such as his is likely not

indicated.
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EVALUATION DESIGN

'
-

i .

o .

The desggn of the evaluation framéwork involved the integration of
decision-making theory with past approaches in nature conservation to

Ay

\
meet the stated objectives.

< .
The SAW approach, in general, has been widely used im the
evaluation of *alternatives ranging from nuclear‘plant siting eo
sociological problemsn When used prbperly, i; succesgfully deais with
" the recurring shotthﬁingg of past conservation assessment s§steﬁa.
Based on the preceding %iterature reviéw, ic haé been considered moét_
ptﬁdént by this author todadopt a slmpler version of SAW in 3eveloping
fhe evaluative framework for this study., Edwards' (1971, 1977) Simplg
!,/1ﬁultiAttr;bute Ratinghfec?nique (SMART) has been chosen due to its great
advantage.of‘being’é;;ily‘taught, iés‘adaptability to a wide range of
* situations, 1ts use of utility values to obtain cardinal numbers, its
resqlts closely resembling tboée of more complex models and finally, its
requiring no judgﬁents of preference of indifference among hypotheticalv'
entities. It also provides- sufficient treatment of-all ofythe
components of thé general evaluat;ve framework presented in Chapfer
2.4.1. The SMART method is outlined in Chapter 4, with this study, 1its

objectives, environmental setting and ériteria set, serving as a working

example of the technique.

' 91
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/

| A PROPOSED EVALUATIVE FRAMEWORK FOR SFIs
! . .

4.1 IntrdduCtion-
: i : . , :
The men step SMART model developed by Edwards (1977) and refined.
‘ ° . SN
by Edwardf -and . Newman (1982), was used as the framework for the proposed

evaluation system for this study. It converts the values and objectives}

"’b

of stakeholders for. a specific environmental setting into measurable

i

' criteria -by which an array of. alternatives is ranked.- The rankings may
P |
-’then serye ad’a guideline for the initiation of conservation action. -

'Each step is discussed in full but couched ‘in the terminology of ‘this

‘current conservation study. The specific criteria, criteria weights and ///

-

measurement scales discussed -are those used for the test application in
"Chapterv7. How each step of the model represents each component of the

ogeneralized evaluative process of Chapter 2 4.2 is illustrated in Figure.

. AN
T The ten‘StepS»of SMART are>discussed below.t The.two/major

compOnents ‘of the framework-—the classification system and the criteria

. /
/

, set——require a more detailed treatment, and are presented separately in

_Chapters Svand 6 reSpectively. . T

W
.
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4.2 Steps in the SMART Model
4.2.1 Step ! -- Wentify Stakeholders

..This model relies heavily‘on the suhjective values (i.e. utilities)
assigned to the'features being assesse}‘~ The“source of these values. .
must come from those individuals 3 organizations which either make_
decisions regarding the assesstd alternatives, or those who are affected’
"by the-decisions. These individuals are known as the "stakeholders" in
" the evaluation prhcess;‘they are identified as having a stake in the

outcome. Edwards and Newman (1982) state . /that values of the: affected‘>
stak.eh&rs enter less directly into the process since, it i‘s presumed,

'their‘responses will be.biased in their favor. Since.DMs do not‘usuallyb
-derive personal‘benefit from their profesSional decisions they are -
considered‘less biased.‘ Also,.evaluationa 1ntéhdéd to guiae the
internal workings‘of;a program’(as isbthe;czsg~lm this sﬂ%dy), require
less input.from outside‘stakeholders:; DMs arerviewed as heing overlyﬁ

_concerned with~certainvaspects of a program (e;g.7the costs involved)

}

and_therefore,~outside values are still required.ﬂ

As»is the’case|ior most;socialﬁprograms, decisions arevmade at
several different-levels'of government, involve several agencies within
each level and affect many different publichroups ‘ Since.utility
judgements are made by individuals, those individuals must be carefully,_
.identified as actual spokespersons for the relevant stakeholder groups._
The general. public has often been identified as a loosely grouped
stakeholder which decisions are meant to benefit. Because spokepersons

'for this group are. not easily identifiable, value’ elicitation from them;

9
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is often not done. The reeult is that.publie programe,'of»vnich
' conservation programs are but a few, often fail to adequately benefit
She intended groups. ‘ Further “confusing the issue is the fact that
several arguments for coneerving nature are based: on "human-use free"
values, sueh as the rights of ali(living things. Certain private
:-citiiens, hignly knbwledéeagle in the area of concern, are invaluable in
bdetermining the values of the general public. It muSt be stressed that
they are‘not intended to represent the opinions of the average,citizen,
but‘rather the informed opinion'of a'eegment of the larger population.

Additional input may be generated- if independent academics are incIﬁded

as stakeholders (Edwards and Newman, 1982). . ' . “,‘
« The study involved stakeholders from both the. federal andﬁ
' provincial levels of government, from the general publie (i e. the
spokesperson for :n NGO) and from the academic world The ac:demic
.world was rEpresented 1argery by the literature review in Chapter 2,

-'The-ranking and weighting of the assessment criteria\ae’well“as
additionai eomments’were‘obtained from tne'remaining stakeholdérg. The
stakeholders were; Dr. Geoff Holroyd, CWS kEdmonton); Mr;‘Gary Eriekson;
AFW‘(Edmonton); Mr. Peter Dee, Public Lands Division, Alberta
,(Edmonton), Dr. Jim Butler, Department of Forest Science, University of

Alberta (Edmonton) and ‘Mr. David Dodge, Canadian Parks and Wilderness

Society (Edmonton Chapter).



- 4.2.2 Step 2 =~ Identify Issues

It 1is impprtant to idenqify.théxissuea fpr which the uciliﬁies 
beihg sought a;e reievant and.state these iésues‘gleany to the
gfakéholdefs. The%issues»wili'largely deﬁend'on the ﬁa;tiéulars,of the
evaluation, such as why ts it doné; the age of the progfhg in&olved and
1f the procesé is to gﬁide p:ogfamatic chéices or tq asse§s the ﬁ:ogram
itself. . For this study, ;he-ébnse?vhtioh of ﬁature,is #hé issue.,
Speéifically, the identificatioﬁ, évaiuation and .sélection of' thosé
’ﬁétural featureé in moétnﬁégent need of }rotection basea on threat
levels and-desirabili&y. Also relevant are seéoPdaéf issues regarding
'ﬁlénﬁing and maﬁagement cohsidérations. Issues not dealt witﬁ'in this
stﬁdf éﬁe the recreational“opportunities a éonsefvation feature or site

may pfovide.
4.2,3 Step 3 -- Identify @ﬁvirpﬂmental‘Setting‘

Sf?p three involves the idéntifica?ion of tﬁose éntitiés' to be

A evaluatéd. 1This will depeﬁd on the purpoée of | the evaluatidn,"buqr
identifiéétibh 1s generally gnhanéé&fif 8o pea;; of‘defining'or'
-catego¥izipg is,ixxjplaée priﬁr to‘ the actual evaluation. Both the
general definition qu éFIs, aé well as the élassification éystém
ﬁ%utlined in Chapter 5 se;yé to défiﬁe thévenQironmentg;,seﬁting for this

s&étem. “. |

»Tobidgntify the major classification componentQ-thé featuré-typg
heéd£ggs—-a series of interiews were conducted ovéf a fourxmonth

period.  These were unstructured .survey interviews consisting of two

S
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open-ended questiona followed by repeated probing .and‘ clarification.
The adVaiiagesland disadvantages of this technique are outlined in

‘Stewart and Cash (1985) and are generally'considered most effective in

L]

revealing vhat respondents think are important. (Babbie, 1973). - The
personal interview was selected as the method of information gathering

- 8ince methods such as the distribution of a questionnaire package have

resulted in poor rates of reaponse in other research and a high
potential for response bias (Filion, 1974a, b). _In a similar study,
.Lamoureux‘.et al. (1983). found that in most cases, persons had to be
actively souglit out\to secure their cooperation and thaﬁ‘%hen;
questionnaires were used, the completeness of responses varied greatly.
The initial open—ended»question presentedhto each respondent nas'

"In ydur area of expertise and/or interest, what are those natural
. - :
features in Alberta you congider to be special'?" Once a tentative

list was elicited from each respondent, they were then asked: "What are

the specific reasons’ you considered oa}h feature listed special'?" ,By_

: aggregating interview results into categories, a spectrum of  special
w"x L . - . ) )
:gﬁnatural feature-types evolved. These were analysed for general

.~
LI

importance in'conservation‘éi Alberta based on the frequency with which

each occurred in the data. ) <?

B

. . .o o o ,a” . )

The *respondents selected for the survey collectively possessed a
“wide'cross—section of expertise regarding the particular natural .
“character of Alberta and conservation in general. Theilr expertise in a

specific discipline or "broader knowledge on an assortment“ of topics
~ could have been gained either through professional, recreational or

®

‘ avocational activities. Individuals included local- naturalists, members
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éf environmeqtg} groups,‘govefnmént regearchers and officlals from‘
agenciles deéiiﬁg‘with species or Pabitat management and university ;téff
wifh‘ ;xpertise in' disciplines ;nclﬁdigé lﬁﬁnolpgy, ’geology. bptany;
zoolog?, ecology aqd natufal historii Their judgemgntaand opinions Qere
.aséumed to bé%repfesentative bf the larger professional group from which
ﬁhEy were drawn. |
Additionailgoncerné ianlving the envirénmengal setting are
addressed‘b; ‘the eligibility‘critéria. These criteria ar;.nof part of
actual éite assessment but serve to screen-out irrelevant and redundant
- entities f?omlfurther éonsideration.
¥ For each‘evéluation undertaken only oné,specifiq_candidate‘SfI is
aealt Qith,:thus further specifying the setting. ZFor ex;mple, the test
'application-pgéSgntéd in Cﬁaptei Z'involveéfa "Biological-~-
Faunal/VertEbrate}Bird" SFI.. Wﬁile the environmental setting for é

‘ particulaf SFI evaluation will change, the criteria set involved need

not.

4.2.4 Step 4 -~ Identify Criteria Set
: . e

Step 4 1is accémﬁlishéd in Chgfte;\6. This sfudy departs grom the
- dpproach taken by ana:ds éﬁd Newmahj(1982) in that tﬁe set of)cyiteria
&ag,not derived from the actual sthkeholﬂeré\but Qhat‘may Bekfeferred to’
aé stikehblder.sqrrogates. These were the individual wriﬁevé‘aqd*
-fesearcﬁers who are involved in naturg‘conservation‘And c;nservation

evaluation. This waé appropriate due to the limited experience

poSséssea by the author as a decision-analyst and the necessity of such
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- experience to successfuli} ettempt direct criteria'elieitation.
Secondly, the time and logistical prohlems of getting,the)stakeholders
together was deemed too intrusive for an academically oriehted study.
Thirdly, 1t was felt that the iiterature on conservation and
conservation evaluetioq fully represented the "possible aﬁtitudes‘ and
IValues hf those individuals ihvolVed‘in conservation, including those in
Albetta. |
| When individua%s are hsed to determine a criteria set, an extensive
review is still essentiai for identifyihg redundant eriterie, that is,
attributes which are the”same bqt worded differently ehd those which are
not‘pertinent‘te the eveluatioq's objectives., The initial elicitation
of.criteria hay be achieved using indihidual intervieéing techniques or
through groug meetings, discussion and deciéionematlng processes, In -

’Y,\q,\

SMART the Nominal'Group fechnique (Delbqu et al,, 1974) is preferred

3

over other forms” since it provideé for an exchange of views and'a

common ihformation base.. The criteria set used in the test application

om

of this study is presented as a- dendritic hierarchy in Figure 8. It
consists of kfour attribute eategories (1.e. Disturbance/Sensitivity,
Recovery Potential, Level of Significehce and Planning and Management

f'Considerations).within which 17 criteria are placed.
4.2.5 Step 5 -- Rank Assessment Criteria

aneAthe criteria set is finalized, the stakeholders are used to -
ordinally rank both the attribute categories, as well as ‘the criteria

3gee - for e. g. the Delphi Technique in Moeller and Shafer (1983) and
Bardecki (1984),



Figure 8: General Categories and Criteria Set Used in the
Application of this Study
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-

within_ each catédgory,’ in order of impbrtance. It 1s important that
criteria be compared intracategorically only. If. the va}uqs elicited
are to be reliable it is nécessary to explain fully to the stakeholders
what the objectives of the evaluation are. Attributes will be valued
differently depeﬁding on what is tb be accomplished by the evaluation. -
It 1s also necessary to define to the stakeholders eigctly what
"{mportance' means as well';he the }erdanology and general approach used
to elicit -their values. In past attempts at SMART: Edwards (1977, 1980)
relied on the intuitive interpretations of "importance" by the
stakeholders but has since‘concluded that this can be misleading.h
"Importance’ measures the relative vglue of a critefia as well as the
relative importance of change in a criterion value from its worst to‘its
best levels algpg the scale 6f measurement. Stated si;ply, a Eriterion
. may chaﬁge in value‘br weight, relative to other criteria, depending on
the fange of its peasu;eﬁent scale. Y

Measurement scales do not necessarily begin at zero and increaée to
.the highest possible value. Fo;hexample, in assessing‘thelsize of a-
natural area, no suéh area can be 0.0 square‘kilometers or likely to be
1000.00 square kilometers., Also, this study assumes linear utility

functions represent criteria values but they do not always have to.?e

‘expressed hs monotonically increasing or decreasing. In other words,

-~

some functions may. be bilinear. For example, a total fhability “to
_access an area hinders management's ability to monitor and manipulate
the site to increase site viability. Too much accesflbi,lity exposes a

site to actual or potentially high levels of human disturbance.

¥
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Théfefore, optimal ‘utility of accegs rests somevhere in. between the
lowest and highest plausible extremes. |

When the rankings (and acglihg'conbtants).Ate elicited.from the
stakeholders, all that is required for them to know to complete the task
is the end points of the ranges and the féct that all attributes will be
eventualiy measured on a common utility scale (Edwards.\ 1980). Fé}
convenience, this scale usually ranges frog ¢ to 1.0, 10,0, or 100.0.
" Ranges are not possible for the foﬁr higher categories Q%scussed in this
study since these dimengions are abstract. Tradeoffs m:st still be made
#mong these- dimensions which are impiicitly defined by the criteria
contained within each. The form used ;d elicit category and criteria
rahfings and scaling con;tants uéed.thé tﬂé"Teet Applipatioﬁ 18
reproduced in Appendlx 2.

3

4,2,6 Step 6 -- Assign Scaling Constants de

The application of staling constants or welghts. to criteria is

crucial for evaluation systems to reflect differences in criteria

-importance as perceived by the various stakeholders. Ordinal ranking
indicates the value ;;;;{!of criteria; scaling constanfs describe the
precise numericél differences befwé;ﬁ the criteri{. Criteria are
compared intracategorically (as are the ragkings) only. Several methods
exist by which differehtial scaling const;nts may be assessed, Theéé
Ainclﬁ&e rank inverse, rank sum and rank reciprocal weighting methods.

The ratio weighting method was used in this study as it tends to

generate greater distinctions between the criteria. -

k%
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.y

. To obtain scaling Eona;anté after ranking h;s occurred, the
atakeholdermfirst assigns a value of 10 to the least important
criterion, Next, a numerical weight is aaéigned to the second least
important crit;ria as to reflect how mu;h more important it 1is relative
to fhe least important criterion. If a vélue of 30 is assigned to the
second criterion, this i&dicateﬁ the atak;holder pefceivaa it as being
three‘times as important #s the 1owest.criterionf Moving up the 1list,

.the stakeholder assigns weights to successive criteria to reflect their
Aimportance relative to all the preceeding criteria. Stakeholders must
be made aware that ties amongét criteria are permitted.

Once- all the criteria have bsen aésigned a number, these -weights
must be normalized to 1.0.. This 1is domne for conveni;nce and'to
standardize weights between the categories. This is gccompiished for
each criteria by summing in a given‘category then dividing the total
into the humber of any given criteria in that category. fhe resuiting
value is the normalize& wéight for that critérion; For example, 1if the
numbers assigned to thfée criteria are 40,'20 and 40 then their
‘normalized weights would be .14, .29 ;nd .57 respectively._ The
normalized weights for all"the criteria used in the test application'iﬂ
Chapter 7 are shown in Figure 9. Also shown in Figure 8 afe‘the fiﬁal
normalized weights. |

To complete the final norm%;izeq weights for the criteria, thei¥
respective weights must be multiplied by the weigﬂ; derived for‘the
. associated category.” For éxample, if the weight of a criterion is .i9
and the category it is in has a weighting of .50, theﬁ the final

normalized weight for that criterion would be (.50 X .29 = ) ,145. Each
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. Figure 9: Nofmalized'Weights and'Final Normalized Weights of Criteria,
Averaged from the Five Stakeholders

-
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stakeholder must produce a normalized weight for each criterion.m if.

] B «
K

‘there is 1@ than one’ stakeholder, as is the case in this 'study, the‘
‘ . . * N . ) : .
”weights ar imply averaged. The normalized weights elicited from each
s‘of the five stakeholders as well as. the‘standard deviations andf

ﬁuuresulting final means are listed in Appendix 3.

.

With the set of evaluation criteria established and the weights for )

bffeach criterion finalized, .all’ that remains before actual site- asseSsmentf

. R B

‘ﬂcan pr?ceed is the development of meaSurement scales for each criterion.

AL e e o S

L4227 Steph7‘a- Assign Measurement Scales -

Measurement scales need to be developed and assigned to each’

\ ,_/"

‘j}criterion., For any given,criterion, more may be better than less, lessf
_;'may be better than more or s?me intermediate point preferred Scales may {*
be derived.using existing units.of measurement such as’ square feet;
:rdollars, hours or. simply numberk of entities.. For attributes which must
';be subjecti%ely assessed or that for a variety of reasons Amust be -

;stated in a very general way, no common measurement»unitsnexist;‘

‘3“Instead, experts must use their professional judgement in assessing

~these kinds of attributes. Constructed scales need to be- developed for e
SN

v : .

'-l'such attributes with clearly\defined endpoints and intermediate steps. N

.}fThese definitions assist the EXperts in making their decisions and limit

. !

‘llindividual interpretations."'

”’The first step in assigning scales is determining which criteria

~

‘are objectively measurable and which are subjectively measurable. “For

!

J;'this current study, all of the criteria used are subjectively measured

~—

Vin that all use a constructed scaler However, several of,these




(including "Population Status ,. "Habitat w&s". "Site Size and "Habitat
Resiliency") may be measured quantitativel;.w‘These objectively measured
attributes §till must be placed on a constructed and generally stated
scale_since the criteria set is‘designed tdfapply to&:averyiwide range
of naturalrphenomena using,.at times;'lov quality data} For example,
scoring a site size of 25 square kilometers as "h%%h" may be justi@iable:
for a population of tiger beetle but wholly i;appropriate fdr a herd of
,woodland cariboua~ The levels within each scale ‘were assumed to
represent the plausible ranges for the respective criteria.

| Next, each level of each criteriOn scale must be def:ned s :th

gplausible end points established It is not necessary at this point ior

 every criterion scale to have the same number of levels since they Kill

E j\all be eventually conuerted to a COmmon utility scale. It is important

) that each level 1is- sufficiently distinct from the others 80 that ~the

‘different levels reflect significant~changes in ‘an entity for a given
criterion. Edwards and Newman (1982) clearly state that plausible

: minimum and maximum values should be used, not those values possible,f

_conceivable or even»actual While creating these~constructed scales. it
: A\

must be kept in mind whether each criterion is either monotonically

decreasing or increasing\sor bilinear. Measurement scales were

”generated for this study by first establishing plausible minimum and

3;maximum values then working inward toward the mid-value.
. After these scales are created they must - be converted to a common'
'scale;. It assists in understanding this conversion if each is

‘ illustratednas’a graph:7With one axis being the.constructed scale,fthe

~



C
ottlle.r axié "trie.ing K_f:_pg utiliéy s;:alé. Each qriterion used'in this current
rstu;i’.ybl;lsv illu‘strat’edu i'n’-‘ Figure"'lo in this way." It must be un‘derstoo,d‘
that - ﬁhe desired 'af.fe“ct' in,this‘ type of ‘e'valua_tion is for .lt‘he‘ .most

.:des‘ired alternatives (i.e. thobe that are mést{:“vhi‘ghly :ﬁreatened' and
"des_iral.:‘lé) té si:o.r'e hig;lily. onsequently, all the ciiteri‘on must be
ofiented .so‘ that a high score 1 dicates desirability. o | f

To aétermine where ea.ch/le"‘v'el‘vof" each;‘ 'sc“ale.‘ falls on the utility -
sc;abl“e', ‘one of seve,‘r‘all “ line_dar func‘:t‘ions must 'bebl applie{l: if tghe
criterion value 1is linear and: increasing, theﬁ th.e function ﬁsed to
determine utility value for any }bcation on the normal ‘scal'e‘ig~,

Uy = 100 (Ly - Lypsp) / (Lmax’""' Lpin) B . (1)

‘If the criterion value is linear and decreasing then the function is

[

~ where Uy 1s the location of the utility value, L, is the locétibn on the |

,n_ormékl scale fo: the entii:y being measured, Lmih is the min’itﬁgm‘ value of

' tHe normal scale and ‘Lmax is the maximum vall(e of th ‘normal scale.

‘Equations (5) and (6) simply calculate the slope of the function and
locate any point on the lineA.‘ If the .u‘tilit:y funct  is bilinear and
'the,maxixhum value does not reach 0 utility, e equation 1s

UL = U+ (100 = Upor) % (g = k) / (g = L)~ (3)

‘Where UL is  the ut-ilityA of any giveny location, Umax ‘is"the utility

associated with g:he’ maxi-jnum v»al»uye nin

the ,‘noruial scale, ‘L .- is the
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.

'f‘igure 10: . Ut:“.Llity Functions .for Each Criterion Used in the Test
Application of this Study, C
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"Figuré 10: (continued) .
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~';‘11gure 10: (continued)
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Figure 11: Illustration of the Symbol
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location of the function peak, Lmax is the highest value on the normal
" -scale and L, 18 the location whose utility is being sought.
If the utility function is bilinear and the lower branch of the

bilinear function does not equal 0 utility, then the equation is
' I

U = Upgn + (100 ;'%min) x (Ly - Iyygp) /_(Lmax T Lpgn) , (%)

Where Up 1s the utility of any given ;ocatioh, Umin 1s the. utility
lassoéiated with the minimum vaiue of the normal scale for the entity”
being measured,'b;t how Lodn represents the value on the normal scale of
the 1owest“§ossib1e meag#re and L .. 18 now the 1ocation of the function
peak (i.e. highest utility valug).
- Figure 11 1llustrates the symbols used 1in equations (3) and (4).
There exists bilinéar functions where neither (3) or (4) are
applicable. quapions (1) and (2) can be Aapplied_to the appropriate
‘sections of these types Qf‘functions td‘succéssfully determine utility
vélﬁes. | ‘: |

4.2,8 Step 8 -- Evaluate Candidate Feature

Prior to site evaluation, a site is-nominatedbuéing a nomination
fofm and either accepted or rejgcged'based on aﬁ eligibility assessmént
(see Chapter 6.2). Site nomination may be unaertaken by a _privéte
citizen or group (e.g. NGO): ptivate'organizatipn or goggfnment agency.,
Both private and public lénds should be eligible'for nomination. The
actual evaluation of a candidéte SFI involves obtaining its location

.measures for all criteria using an evaluation form. ' The evaluation

system is so designéd that the higher the final total score--termed the
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‘Conservation Utility Index (CUI)--~the more threatened and desirable the
SFI 18, High scores will also be received for those species about"which
we know Qery little. This unknown component of the CUI will be
_1llustrated on the evaluation formﬁ The fecommendationa for sites where
little information is known will usgually be directed towards providing'
the information required for properkgfsessment. Regardless of a site's

CUI or general lack of information, aﬂ},clear and sweeping threat to the

continued viability of a SFI should result in immediate initiatives to

L ;
#

halt the threat.
The forms ‘used for SFI nomination, éﬁigibility and evaluation are

illustrated in the test application of Chapter 7.
4.2.5 Step 9 -- Calculate Feature:pgﬁ}ity (CUI1)

The CUI for a candidate SFI is obtained from the aggregatidn of the
measurement values of all criteria. Since preferential and utility
indepdhdencé,ﬁgnd 11nearitybare assumed for the entire crigeiia set (see

discussion 4in Chapter 2.5), the additive form 1s used for Ltility

aggregation, such that

n

CUT(yy = E /wwix (5)

i=]

where W; is the ‘weight of the ith criteria, Uy, 1s the utiliey

measurement for the Xth candidate site for the ith critéria and CUI(x)
L e ‘ “
is the final utility index for X. '
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»A single index fr)ﬁyenfly proves too condensed for use as an
effectivc5;¥ideline to Hecision-making. Consequently, four subscores,
derived from the aggregation of the criteria under each of the
attribute categories are highlighted on the evaluation form. By .
indicating the ‘maximum scores possible f;r each category as well as the

actual subscores, DMs will be able to quickly see how well an SFI did in

each category.

4.2,10 Step 10 -- Assign Priority and Designation

w

| The CUI will be used as a ranking by which SFls with?n the same
classification category can be compared. The maximﬁm CUI any one SFI
can achieve 1s 100. The 100 points are atbitrafily divided into Ehree
levels of priority. "Priority One" 1is assigned to a SFI with a score
between 66 and 160 points, "Priority Two" to a SFI with_a score between
36 and 65 pdints and "Priority Three" to a SFI with a score between O
and 35 pgints. Ongoing use of the system should indicate more
appropriate ranges for the three priority levels. Low priority SFIs for
‘ thch inadequate information existed for evaluaéion (a combination which
will occur very infrequently) will not proceed furthe{ through the
process. It will be set aside until.the missing data are made éVailable'
and a proper assessment can be‘made.
All other priorities (including Priority 3 when évaiuated with
sufficient data) wiil.proceed to the next part regardless of information
gaps. The next part of Stgp 10 involves deciding what to do with the

. array of pfior*zed SFls. This task 1s 1ot directly related to the

5

\

Ay
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evaluétién team; Their role in the actual conservation pf a feature is
to confact the agency or institution best suited to manage ehe fgﬁture.
This is referred to as the "Institutional Match." By the very nature of
‘the evaluation system, all Priority 1 features in all the classification
c&tegories must be dealt with first (1.e. matched with an institution).
These will represent those features in the greatest Aanger and
desirability, Howe;er, Qll priority levels should be considered

L]
important and dealt with eventually. As stated by Nicholson (1968,

p. 17).

areas should be included whether or not they appear.to be under
immediate threat, Experience has shown that no re ce can be
placed on the survival by good fortune even of very remote areas

The direction a conservation action will take for a - specific
feature will depend largely on the subscore achieved in the planning and
managemént category. For example, althbuggya SFI may be priority 1 it

may not be necéééafy for the agency involved in feature protection to
‘ p .

take drastic action. Simply relating to-the landowner the importance of

]

the feature may be sufficient for action and management to commence. It
will generally occur that those under the greatest threat will receive
the greatest effort. The greatest effort is certainly expressed as the

outright purchase of the site containing' the SFI and adjacent buffer

— (/ﬁ
zone.

The three general approacheé or designations for featuré/site

™~

protection are outlined below.
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A) Regi;tration* <

This designation-car£1es with it thg lowest form of protections Aui
such, it is Qll that is required foé those SFIs that are in no actual or
imminent danger.® All sites once idgntified énd evaluated‘gs an SFI will
be automatically registered, althougtf more protective acfion may be
. required for some. The registration procedurc/is a means to ktoé:ahg;
ev;r-updated record of FSIs and to identify gaps and redundancies iﬁuthiy
program. |

The purpose - of registrationiis volunthry protection in that‘.
inadvertant destruction of a fedture may be averted simply by informing
'the lgndowne; of 1its significan;e. While an access agreement may be
‘reachea with the blandowner; the management of a site which is onlyqw
registered remainé the reSpoﬁsibility of the landowners. They have mno
oﬁligation to be indefinite participants‘in the prog;am. f;;y are asked
to inform tﬂe appropriate agsncy if they intend to alter the site,
buffer zone or adjacent lana-uées. Ihis designation while providing the
least protection also incurs the least costs to the agency. This form
of protection h;s been used succéssfully in both England (i.e. Sites of
Special Scientific Interest Piogram)vand the United States (i.e. Nature

a

Conservatory Programs). ” —

B) Dedication

IS

For sites which are at least moderately threatened it may be
necessary or possible'to dedicate a SFI. A dedication entails some form
: \

of legal encumbrance on the landowner and may take several forms. The
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e BT, ¢

- 1Lﬁ . ‘
llform of\?hemﬂedication may be voluntagy or involuntary depending on g?e -

‘level of landowner cooperation and how urgently the site needs ,

'vprotection. Voluntary dedications include conservation easements,
options gp purchase,’right of first refusal joint‘management]
agreements, leasehold estates,‘ restrictive and -mutual ‘covenants- and

_right—of-way agreements. ; L ',‘, . .:b o - Qv
Y ' s ‘ c g o
Invo untary dedications include identifying the area/as a_"

jﬂRestricted Development Area, protecting it under the Historicalv‘

91ResourcesWAct or zoning the land by municipalities and in official

‘ regional plans;v‘ These act as indirect forms of development control,

. -
« -

These are also the least desirable methods since antagonisms are likely

\ ,
,to develop between the 1andowner and the controlling agenéy. However,;v

theee should be. pursued if significant legal and/or administrative

commitment on the part of: the landowner is not evident. oA

The advantages of dedication are that the cost of protection
'remains'low,butgthe site is formally andéor;legally_protected‘for:a
B p_er_iod of time'.‘j T .\lf‘_g»x L ‘
) Acquisition.,,-j'_ ul,.‘ R f‘,

LSome features will be so\easily acquired or ~will prove 80 highly

“ .
:threatened that acquisition iséthe most reasonable protection

"alternative. To designate a site for acquisition provides optimal long-

term security for an SFI but is also the most costly. The only means of

&

acquiring land cheaply is ﬁhrough land d’nations which involve thehn;

.,transfer of rights by ‘deed or will Not onl does this method assure‘

TH

'the greatest tax benefits for the donor and assures that their land’ w1lli
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be proﬁected but)it also encourages public involvement in nature
‘conserv?tion._ Aﬂditional means of either acquiring land or at least

" access to it include fee simple estate, life estate, purchase and lease

—

back option to purchase and bargain-sale. All vary in termssof tax‘

\ .
'lliabilities for the landowner and cost of acquisition for the'agency

involved. - » I ’ SR

Sy e

~For a more extensyve: review of  the various options open to -an

R — .
agency for feature protection on private lands;see'Hees (19835;‘
Brenneman‘and Bates (1984) and McClure (1984). Not all options reviewed‘
;;are possible for every political jurisdiction.. Some of these options
1isted are possible for the acquisition of . governmEnt-owned or CrowP'
land. Securing such lands will_necessitate complex_negotiations/hetween :
theiland-owning‘agency and the agency responsible fdr'feature

‘;\,

‘»management. - An example of such a’ (proposed) effort is’ found in

Shandruk, et ‘al. (1984). |
, Afterfa‘site is evaluated and priorized the landowner andlthe
',institution best suited to manage . the site are contacted. - Both are
vappraised of the site's importance and proposed designation as ‘an SFIi
‘and encouraged to begin protective initiatives. The extentvto;which
"’this 1ast step is pursued‘Will ultimately depend on landowner and'agency

vcooperation as well as. the authority wnvested in the SFI- program DMs.

A
LN

The particulars of the entire evaluative framework of this study'

are presented in Figure 12 with the corresponding .steps of SMﬁﬁT.

‘

indicated

~
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CHAPTER 5

A PROPOSED CLASSIFICATION SYSTEM FOR SFIs

A

5.1 Introduction

' The.definition developed for'SFIs in'Chapter,l.S.l provides, for an

initial organization of special natural featnree. Honever,'this stage’

o

does not provide the precise information or definitions required for the

lfurther organizational needs of an evaluationdsystem. A clarification

_of how features and the terms used to describe them interrelate is

required if & rational evaluation system 1s to be developed for each.

‘This sorting process 1s most useful when in the form of a classification

1

system which further‘defines and separates the entities of ipterest ‘into

]

- similar groupings.

The development of a classificatfﬁn‘system for anmy discipline

requiring an:organization of information isjgtsirable for the,following
reasons; - = 0 B

1. increased abi1ity and ease to label entities

2. increased ability and ‘tase to locate entities

.ijﬁ“\\increased ability and ease to locate information’within the.

 entitfes ' S

v

4, increased _ability and ease to identify gaps and redundancies within

the overall inventory of entities

5."_increased predictive value

123

9
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The classification system prOposed in this study is divided into

kS

two sections. .The first section consists of the ‘major categories of the
system which draw extensively from.those developed by Sargent andLBrande
(1976), the WNHP (1983) and Parks Canada (1983).; The categories listed
in these studies have been added to, deleted or modified to nmke the

! more comprehenéive and better suited to special natural features

at the'regional level._ The categories were divided in a nonhierarchicalﬂ
"manner a d under each_arellisted‘the relevant'Feature-type headings.
These*headings comprise the second section. The”classification sygtem“
( 15 illustrated in Figure 13. | . ‘ “'

The discussion of the headings is divided into two parts. The
first is the compilation and analysis of interviews conductedsﬂdih
professionals, as outlined in Ghapter 4. 2,3. The data from these are
used to establish a tentative listing of those qualities of the natural
world perceived as special." The responses are summarized ‘in this
chapter with actual responses listed in Appendix'4, The interview
summary vasgused'to dev:lop specific Feature-type'headings.‘ These
.”represent an integralAcomponent of the’classification system proposed in.
this study. .Theyfserve as the finest level of discrinination between
SFIsvand are sinple'non-hierarchical categorizations of natural.
features. Depending on the characteristics of a feature,.it‘Vill be
allbcatedvto one or more of the categoriés.“ The more "nebulous"
categories may have to be partially redefined over time in'order to
accommodate the particular characteristics of - the entities dealt with,

§lifford and Stephenson (1975, P. 26) state. that for this reasonithe

‘identification process:
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becomes an integral part of the classification process, rather than
' 'gsomething quite separate, - ‘

It has been demonstrated by some government agencies and the
general puhlic tﬁat a lack of interest in, and adequate data on, certain
kinds of natural phenomena results in these phenomena bei5g largely:
ignoredl(Ratcliffe, 1977 and Everett, 1978b) fhd categorization of
features serves as an organizational tool. ensuring that each receives

sufficient treatment, In addition, categories are necessary since not

all‘criteriavpertinent to ome group of featurea will be equally

4 applicable to another. Sparrowe and Wight (1976, p153) concur with this

approach when they suggest' S e

. .v « the difference between birds and mammals and fish is such
that perhaps we should 1ist them separately and then make our
comparisons. ‘ .

-

How fine or discriminating the’ classification system should be.
will depend largely on the agency using it. -Some will wish to compare,
for example, only birds with-birds, while others,vonlf raptors with

N ‘
raptors.x The finest level of discrimination would be to compare_sites
containihg popdlations of the.same‘species,~aithough this is soneﬁhat

nnrealistic._'

¥
H

j»_ . Ideally, a SFI should be placed into a single categoryﬁand Feature-

. type heading. For 'example,{ a "Biological-endemic community-type" or

"Geological-surficial disjunct." In reality, many SFIs will represent a

- number of significant special features resulting in their being

classified as such, in much the same manner as that used by Sargent and
Brande (1976) (see p. 32, this study). A SFI should be classified with

the most dominant characteristic stated first, the second most dominant
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'
second vThis would be subjectively ‘determined by the assessment team snd
may include considering if a category is not sufficiently represented
‘A SFI may consist entirely ‘of the actual feature being evaluated or, the
support-base for the feature as well as the feature itself ,Not all

Feature—type headings apply to all categories. ‘ : x

. A
,,,,, N v i
. i,

That is a system must be viewed as valuable and acceptable, not
. , . ,

the extent thatlit ugses the pertinent properties of the entitie

which it deals, but also that it succeeds in fulfilling the purpose for'

which it is required

The purpose of most conservation efforts, including those og this

study, are 1dentification, description and -protection. It is \tﬁese

. qualities that shoul'

form the basis of site compariso and *
.\\

classification, anc conpx‘bute in their appropriate management. k The

.Categories and headings ~of the proposed framework are. briefly outDined
" below. o | : , S T \
5.2 Categories v | - ‘

A , ' . - ; . ;
5.2.1 Biological : L - L j
A) Flora -

. This is a major‘category‘which refers to features. which ate

undomesticated, native, uncultivated nonvascular or vascular plapt

species, sub—species or local population, including associated habitat



il
7

|
v

i
1

!
L
§

|
|
|
1
|
!

|
)
3
|

128

Bj Fauna
This 1is a major category which refers to features which are
undomesticated, nbn-ggmé vertebrate or invertabrate species, sub-species

Il
’

or local populations, including habitat., 5
C) Communit&—Type

this is a major category which refers Fo features which fepresent\
an assﬁcigtiénfof‘p}anXs and/or animals tﬂgtqare spatially delimited and
may.bg dominated by one o.r more"‘prominént species'at each or by a'.
pﬁysigfl vegetative stratum chafacteriétic Sﬁch as hot-spring activity

'or a cave sjstem. It includes both terrestrial and aquatic community

systems,

5.2.2 Geological
A)  Physical

" This 1is a major category which refers to features that represent a
surficial landscape feature (e.g. mineral occﬁrrences, land forms,
soils, glaciél deposits), a bedrock feature (e.g. rock%types) and/or the

)
dynamic proceases that affect both. . - b ($\

B) Historical 4
- This 1is a majof category which fefers to features that represent -

o o T 3 |
examples of the geochronology of successive events in the making of the

rock strata, continents, seas and landscapes, progress of extinct and

living species and/or associated ,rdcésses.
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5.2.3 Hydrological

A). Running . , o : . \;;4
This is e major category which refers to a ‘phenomenon and/or
process ‘associated with a (partly or wholly) aquatic environﬁent in
which the water is flowing rather than.standing for the majority of the
year, This category includes rivers, creeks, streams, natural. springse
waterfalls; flowing marshes, swamps and running—waterllend interfaces.

B) Standingv “h

Kﬁ This is a major category which refers to a phenomexkn and/or
process associated with a (partly or wholly) ‘aquatic environment in
'which the water may circuiate within 'the body of water, but is
geographically static for all or most of the ,year. This.category
'includes 1akes, ponds, sink hoies, stagnant sloughs, marshes and swamps
and standing'oaterlland.interfaces;

5.3 Feature;type Headings " ’ﬁ
5.3.1 Interview Déta

5.3.1.1 Introduction

SFIs were generally defiﬁei in Chapter 1.3.1. As outlined in
Chapter 4,2.3 e ;ore specificndefinition of specialness. was deveioped
throogh the compilation and analysis of 24 interviews .with
professionals. These have been incorporated into the classification,
' system for SFIs proposed in this study and are outlined below. Actual

responses of individuals are reproﬁuced in Appendix 4. C e

b
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5.3.1.2 Headings Derived from Interview Data

Table 10 lists heading categories, the numﬁér of occurrences of

each category recorded in the compiled data (alsollisted as percentages)
and the number of interviewees mentioning the heading at least once.

The data give aome indication of the value of each heading to the
professionals interviewed. A

Features described as "spectacular" or "unusual” were recorded most
frequently, represeﬁting 25.6z{of the data. f%is heading also relies
mbat heavil; bn personal human percegfion for the identification of
suitable examples. Such features as ecological anomalies, unusual
agsemblages of specie;, unique behaviors and outstanding examples were
included under this heading. |
| "Rarity" was a term reserved for those features, usually species,
which are dispersed throughout a portioh of the province but.that occuf
in low numbers. hsed in ‘this sense, rarity was the second ﬁost recorded
hegding,'occurring 22;51 of the time. The heading included the crayfish.

in Beaver River, brine shrimp, thghsadomin Caves, the Ferruginbus Hawk

(Buteo regalis, Gfay) as well as one peét species, the Arctic lamprey

(Lampetra japonica, [Martens]).

*"Sensitive" features were recorded 14.67 of the time and included
such features as breeding sites of colonial 'nesters, snake hibernacula,,
fossil remains and sand-dune systems.

Features recorded under both “"Peripherality" and

"Disjunct/Outiier"Aheadings occurred in 12.4% of the examples. _ Most
. " \ .
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Table 10: Feature~type Headings and Frequency of Oqcurrence as

Indicated in Interview Data

- +
Number of 4 Number of -
Occurrences of . Interviews
Feature-type Heading. " Heading Listing
o Heading in Interviews Frequency " Heading (N=24)
‘ o' '

Spectacular/Unusual 21 23.67 16
Rare 20 22,52 14
Sensitive 13 14.67: 11
Peripheral 11 12,47 ' 7'
Disjunct/Outlier o 12.4% - 6

" Human Values 6 6.67 : 5
Endemic ‘ 5 ) 5.67 . 5
Diverse i 2.2% T2
High Quality 1 1.2 1

Total 89 . 101.0%
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frequently mentioned as peripheral wadlthe southern portion of the

province where Pronghorn Antelope (Antilocapra americana, Ord), Eastern

Short-horned Lizards (Phrynoaoma_d'oulaasi brevirostre, Girard) and

Soapweed (Yucca glauc() Nutt) occur. The Kakwa Falls area, Waterton

Lakes National Park and the Kazan Upland region of the province were
also recorded. Disjunct features included Rocky Mountain Bighorn Sheep

(Ovis canadensis, Shaw), and the areas of Goose Mountain and Cypreés

Hills. The remaining four headings- were each recorded in less than

10.0% of the data.

5.3.1.3 Summary of Interview Data

The heading clasées developed from the interview data closely
reflect the classification categories developed elsewhere by other
researchers (see for e.g., Sargent ‘and Brande, 1976; Wright, 1977; Parks
Canada, 1983 and WNHP, 1983). The'us;\of virtuall;iéll the headings
develpped in both the interview data and the literature reinforce and
" justify their use in this current study. -"Endemicity" ranked low in the
Hist of headings (5.62) likely due to there being verf few knownik
examples of fruly endemic features in the proyince. If all forms of |
rarity, ;6f which endemicit& is but oﬁe, are listed as one type of

f
special feature then this heading clearly dominates all others. Their |

: g , . |
combined percentages equal 40.5%Z and represent the nﬁimportant type,
of specialness for professionals in the field of wildland management and
protection. Three headings -- "spectacular" "human values" and "high

quality" -- were excluded from use in the proposed SFI system. - High

quality is usually derived from an evaluation and not identified

»
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Si£0rohlnd. Also, ;hc difficultign in labeling some lp-eili features as
"better" :Qan others has 1fi philbaophical hifficultiol. as outlined in
Chuptcf 1. ' ~

‘Thq~dse of "human values" such as "spectacular" as a mcﬁn; to value
or label conserva;ion sites has been cautioned agaihsgfby several
authors (for e.g;, Francis, 1965, pers. comm.). Thase terms are
different in kind from the éther headings in that the‘arc n;rdngly based
on\anthropocensric values. These aesthetic, recreational and

educational values may bias site s

tion so that humans may: benefit

solely from the choices made. Su 8 are best viewed as potentiil

-

on~going programs within a prote e, the extent of which will

depend on threat and fragility levels, The term "unusual" refers to-
features with qualities that.are'seldoQ seen'or very uncommonx\ This
tern is not subsumed under the heading of "rare" since 1t does not refe;
to the number of individuals per species or the frequency. of occurrence
of a community-typ;, as 1is the usual biological meaﬁing of the term
"rare“. \6n1y scieqtific potential 1is included as an attributeKValug
since the informatiLn dérived.from research may assist in the.
maintehance of special feitures.

The num;ers of both columns fwo and four in Table 10 are &ery
similar in their .corresponding numerical values, in their general
ordering and in the way the values decrease‘moving down thercoiumhs.

This indicates that the classes were well distributed{ amongst the

& \ ‘ . .
interviewees. If one inTerviewee had a strong interest a particular
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"form of specialness and listed many examples of this form; the result
, L . N .

' would be a much greater disparity between the two columns.

5.3.2 Proposed Feature-type Headings
. . e ‘ T
) ‘ : . b
5.3.2:1 Introduction

In keeping with the literature and interview data, the headings
b

proposed in this classification scheme stress—the variousrforms of
| .

»/rarity (i e. low numbers, endemic, peripheral and disjunct), fragility,

— e Q

and diversity All are seen as feature characteristics which create the
. \ : ‘

jneed for protective action due to the percieved thﬁift associated with

them (Terborgh and Winter, 1980),' or for the genetic materials they

A

'contain.- It is expected that most species on a course to extinction

™

: w&ll pass through a phase of low numbers of individuals.j Species

~already occurring at low numbers are currently af this critical phase of

{-f?

the extinction process ‘and may be lost in very short time- if conditions’

. I \J . . ; . . ) Ed l;‘
vbecome unfavorable. o B 3 T C _ B

s

Rarity is more specifically valued for a variety of reasons. ’There_

a0

is high interest\in the undoubtedly unusual ecological requirements of

. F . R

'rare species and community-types, the research potential regarding thegh

regulation of small populations and the factors limiti&é their

.

‘geographic distribution. Usher,(1980, P 340) sees a: ‘QQL
N scientific challenge in devising systems of management that prevent
“the extinction of these rarities.

;Ethical considerations also play an important part in their valuat&an,'

.resulting in rare features possessing certain poli‘tical lﬁage on

s
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occasion. These headings may be viewed as the initial attributes by’

which special features are identified Eeature-type»headings are

described below.

. ) i 5

5 3.2. 2 Few Individuals/Examples . .

This heading refers to the specific form of rarity involving

features which are not necessarily threatened but occur in small numbers,

throughout ‘a wide geographic range (Drury, 1980; Harpeg 1981;
. Rabinowitz, 1981). Within this rangé, their numbers may be small but

their narrow habitat requirements often make them locally abundant:

N E - . -

_Preston (1962) was one of the first to attempt a qualitative

expression of commonness and rarity. He found that when a 1arge number_

i

of individuals were sampled, the%r distribution among the species'

) ,//,_. A ~— '

&

present vas lognormal in - iashion3 The resulting bell- shaped curve

i

'indicatesnthat only a few species'haveuvery-few individuals (i.e. very

n ' the two extremes (i e. uncommon "to common) : While the

-

S
//

- budieswconform to thisnmodel, May (1976) argues that for

7o

, he érogéneouSISep of data a‘lognormal diStribution'is be
N i . . 4 L..)‘ .
importance to conservationists 1s the placement of ' rare",

. u—r oo T .
: nd "t:hreatened*’l on this curve is highly subjective and does

3 \
Argus and White (1982) used both the spatial and numerical

components of rarity in a diagram reproduced in Figure 1%, Rarity is
represented by the shaded portion and the shaded portion relevant to

this heading is that'in the lower-right.half. Rarity stilljremains‘ajv

£

many individuals (i e, very common) Most species fall

NEI
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relative' ‘term, relying heavily on existing regional level information
I .
for a wide range of speciles, As such _some arbitrary decisions have

been necessary in past efforts requiring a formal definition of rarity.

Straley ¢t al' (1985) established four classes of rarity for

' - vascular plants‘ in B'ritish Columbia. *. Two clésses (Rl and"'RlZ in the

'”s_tudy.)vwere defined' numeri'cally (i.e. sin'gle,‘ few, several) 'with no
. mention of distributions. Cla’ss R‘3. was'defined‘by both range and
"numbers ’but only in very- general“ terms. -In cbmpiling a 1155 of*‘; rare

\valcular plants for. Alberta, Argus and White (1978, p. 7) indicated that
rare species may occur. over a wide a% were flexible as to the -’

mehaning'of "wide area" and hy implication, what constituted sparsity.

. In an‘fdensica‘i“ﬂeffort, Packer and Bradley (1984) included as rare only
the species known from five or fewer localities without’ knowing

population’aize or ar'eal extent of the sites. This threshold has no ',
.O o . :

scientific basis but was considered by the authors as the only
4 “ 4

-operationally acceptable approach. In compiling a list of rare and

w
ki

endangered amphibians and reptiles of the U S., Ashton (1976) suggested

Iy
that for any State, rare should be defined as 25. or fewer specimens,

with an indication of how many si'tes these represented A rare species\‘

could therefore consist of a populatibn of 25 indiv;[duals oécupying one -

site to 25 sites with one. individual each, ‘;;,"'
. .

Hu’hbell and Foster.s (1986, P 2190).,, ﬂvpical forest study defined a

3

g"”an average density of less than one individual
Y

rare species as "a
per.hectare or ’1esswthan 50 individvals in the entire plot" Plot size_

" was %jO heyctareos._. Surch‘ smalll,areas of homogeneous habitat m‘a\ke such
figures easy to ‘atta)in. “ _I.?arge;_' heterogeneous areasq,_-';guire ~'ﬁg‘_’reater
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outlays of time and money’to inventory. APerring and Farrell (197l) used .
rarity. as,a criterion for admission. into tbe BritishARed‘Data Book of
Vascular'Plantsf They defined a rare species as occurring in 15 of
fewer 100.km2 areas. This. again, makes no”referencesuto population
sizes within.the areas’ or to aréa distribution in-the country. Also,
the standard is arbitrarx but\coggidered a useful and operational

;‘(‘" ‘i—)&‘_,\‘)"; .
Eoa ;in comparison, Helliwell'(1978)

approach (Margules and Ushe

suggested "less common‘ speciqs be defined as Ahose occurring in fewer

than 33% of the 10 x 10 kilometer squares of:‘Great Britain. "~ This

translates to. ((224 000 x .33) 4-l00--) 739 occurrences of a species
yu‘being defined as "less common. " ‘ |

*{w
he inability to precisely estimate population.size and

phical area results in using the number of locationsAa species is
to occur as:the‘Operational measure of rarity. The subjectivity

such an‘endeavor 1s obvious. One study mentioned above uses S or
"

wer locations for Alberta while another uses- 15 or fewer for Great

&
o T

Britain, an area many times smaller. For the purpbses of this study,

' “plant and animal species will be placed under this heading if the number

] /] .

of known populations occurring in Alberta is 10 or fewer, and/or the"
ooy

total numbers for.the provinCe, if known, does not exceed'Z,OOO

individuals.

, Fdr.plant species, 2, 000‘individuals may.prove more.than required
for syecies with high rates of . vegetative growth or. significant seed
banks (Baskin and Baskin, 1978).; However, this concern deals withﬁ

species endangerment'and not specifically with species scarcity.
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Shaffer (1981) found Jthat for dioecious or gonochorisQQc species (1.e. .
havingAseparate male and female individuals), 50 individuals_was the
minimum viable population level 2,000 indiwiduals is considered for
'this study as the safe (i.e. rare), 1if not "minimum" (i.e.

e-endangered) thmber to ensure species continuance. This number also

corresponds with . the numbers for species listed as rare and ‘endangered

4

by various wildlife management agencies. Y
N .

"To distinguish this heading from the heading peripheral“ 3 the
N known range of the provincial population must exceed 107 of Alberta s
_area, This heading also refers ‘to community-types and nonbiological-

features which may occur'sporadicaily‘over'a wide areaﬁ&hen conditions

‘or processes permit; : ‘ ““:éthmﬁ'
Examples of this heading #Pclude One flowered Iron Plant

'i(Haplopappus uniflorus, Hook) known in only four nonadjacent locations
£

in Alberta (Plate 1) and the Rats NCst Cave System in Southwest Albegta
’ o 3 p‘}
(Plate 2). ‘ ‘ - oY

5.3.2.3 Endemic ..' : P,
This'heading refers to the specific fgrm of raritfvinvolwing

. R ' - © ' . -
featurés,’whi@h are native. to, or. reStricted to, one or a very few

jlocalities“within’Alberta. These features areﬂof interest since, within .

B

,these sites, species may be updergoing evolutionary change ata greater
rate thanvthat in the surrounding areaJdue to. high habitat divérsity or
instability. It is'important to speci y‘therpolitical‘boundaries when
discussing endemicity since the only consideration of importance is that_

a. feature occurs in only one place, the ‘size of which 1is irrelevant
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(Rapoport, 1982). It;ia unlikely that a species endemic to Alberta will
at the sane time be common in;the province,,aa implied by the above
statement. It‘so, endemics would occupy the portion of‘Fiéure 14
.nearest the X and Y intercept. It is usually improper to_refer to
?geologic and hydrologic phenomena as endemic or peripheral, uith some
exceptions being the occurence of exposed Canadian Shield and

_discontinuous permafrost in Alberta.

Examples'of provincially endemic species include Kananaskis Whitlow

Cre@ﬁ (Draba kananaskis,‘Mulligan), a’ mustard occurring only in the

southwest, the Athabasca Rainbow Trout {Salmo gairdneri Richardson), an

- endemic subspecies (Plate 3),. and a species of snail (Physa johnsani,

(Clench)) whictl only inhabits the hdtsprings of Sulphur Mountain 1n

Banff National Park. , o n : .
5.3.2.4 Peripheral . o , : \\\\;\

¥

: . —

This heading refers to the form of rariéy,inyolving features whose
nainvrange lies outsioe'Alberta. The shaded area of Figure 14?closest
to theAY axis represents'peripheral features within a'given
ﬁurisdiction. Peripherality does not involve the extent to whieh a
‘Xperipheral population comprises a given political unit, only that it 1is

part of the outer edge of the species range. In this sense, both Yucca

, glauca Natt and‘the.Badger (Taridea~taxus, Schreber) constitute
L4 . .

PR A

‘vg”peripheral species in Alberta, in that the northern-nost.extension of

u~both species occurs there. However, the former is found in low numbers
in less than one'percent of the province while the latter ranges g

¢
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l;late 1. One-flowéréd Ir,on-Piarit '(Haplopams unifiorus. ﬁook)—-a rare
y Plant species of Alberta, (photo by Cliff Wallace)
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.

- Plate 2. Rats Nest ‘Cav.e, near Canmore, Alberta~-an uncommon geologic
phenomena in the province. (photo by Glen Hvenegaard) = -
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Plate 3. Athabasca Rainbow Trout (Salmo gairdneri, Richardson)--an
" endemic subspecies of the Athabasca River drainage.
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N
thfoughout 75 percent and is locally ;ommon. With regards to provincial
conservation efforts.:the Yugcﬁ constitutes a greater concérn by far
than'does the Badger éue govgshigher probability of extirpation. To

this end, some subjective guidelines nust be established for the

~

idéntification of peripheral populations in Alberta.

The cérrying‘capacity of’haﬁitﬁble éités tends to be éhe primary
limiting factor for peripheral populations of a spepies rather than
fecundlty or predation(AFW, 1985). Consequently, these species often
exhibit a high probability of local exg;ncgion and may also exhipit
lafge population fluctuations (Soule, .1973; Kilpatrick, 1981), For
these reasons this current studf defines Aa éeripheral population in
Albertaﬂgs one which; |

1) is repfoductively contiguous with the gr ater population which

lies outside'of Albert;

2) has a permanent range edge in the provinge (i.e. relatively

constant over at least a 50 year period)

3) has large populgtion fluctationé or consistently low ﬁumbers

of individuals, and/or i |

4Y does'not comprise more than 10Z of Alberta's total land area,

or approximately 30,000 sq. km.

The area of peripherality in the extreme sﬁutheaét portion of the

province contains rare and peripheral plznt species such as Soapweed

(YuccaAglauca; Nutt) (?late 4), Six-weeks Fescue (Festuca octoflora,

Nalt), Wedgescale (Atriplex truncéta, [Torr.] Gfay) and Rabbithrush

(Chrysothamnus nauseosus, Nutt).



Plate 4. Soapweed (Yucca glauca, Nutt)--a species reaching its northern

limit in Alberta. (photo by Cl%ff Wallace)
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7.3.2.5 Disjunct/Outlier . ”%@

This heading refers to features which are geographically separated
from their more widespread area of distribution, Their\genesis may,b9 a
result of human activity (i:e. a fdhnantrfeatsge) (Hénéerson, et al,,
1985), glaciation (i<e. a relict feature) or other natural processes.
Geogrdpﬁzzﬁisolation is widely belie§ed to be a fundamental requirement
for speciation (Endler, 1977). As a result, sites containing disjunct
features considered geneﬁically isdlated are of considerable priority to
conse?Vé, Cgftaip butliers mdy not be aignificant proQinciglfy gut only-‘d
regionally. Such features are seen as being "out of its:expected
context" (DuMond, 1973). An example is‘;he unglaciated plateau of fhe

Cypress Hills located in southeast Alberta.  Surrounded by gfasglagg,. ¢

portions of it contain shrubland, stands af(,coniferous forest, raféﬁ

species and underlying Tertiary conglomerate (unusual for thé;arég);

H

There has been some speculati&n regarding the erat'P;aip'j

populations. Agrigultufplhdrainage praétices‘ﬁay have'isqf;g
- e : ®,
viable groups from the rest of the greater population.

Opuntia fragilis (Nutt) 1s an example of a disjunct plant speci '

occurs on warm, dry slopes in the Pegéé River region due to hyps

activity (Plate 6).“

5.3.2.6 Unusual

-

.
: : F
the most difficult to define. It also is the least "biologi€§

This heading refers to a diverse range of features and is
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: s, ‘Great Plains Toad (Bufo c_ﬁsnatus, Say)--é species with
possible disjunct populations 1in Alberta. (photo by Cliff
Wallace) ' )




o, . I : y ‘-L- 4 ‘, '. v... |
Plate 6,\0 ‘-‘htia fr& ilis, Nutt:—-a disjunct population of a common

_ spetles of cactus, occurring in the Peace River region of
| alberta.. (photo by Julie Hrapko)

Y
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he:dings but may provide interesting anomalies for resesrch The term

, a sense of

Yunusual" implies uncommon or seldow seen and co
rarity.f However, it differs from Fe:%;Ldividual‘ es in that it
does not deal* with the actual number ofn;hdividuals comprising a species
or feature. It does measure ‘certain qualitiesp‘of. individuals of av
species or feature.‘ What qualities warrant placement under this heading
depends greatly ‘on what feature is being referred to. Concentrations of y

species existing at higher densities than normal or expected for a.

region could be considered under this heading. " The concentrations of‘

lepidopterans (1.e. butterflies and moths) occurring ‘north of Willmore
Wilderness Provincial Park serves-as an example (Hilchie. 1985, pers.‘
comm, ), | 5 = | . |
Features'representative.of the oldest,klargest orvdeepest of‘some
phenomenon inraddition‘to'ecological anomolies"would“also fall‘under
this heading. The pristineﬁstands of :50 cm dbh poplar on Smoky Island
.in the Peac: River region fall into this heading ‘as do the old-growth

EE 4 )

forests of the province (Plate 7). Species and species/habitat

BEN

as ociations uncommon in the province may "be included under this

headiitp - Two such examplEs exist in Alberta's north. The first occurs

s

/‘:ﬁﬁhin ‘the sink hole - formations‘of the Karst topography of the Fort

<

Hills" (Plate 8). gbese sink holes are adcessed by certain fish species

'Niaounderground.systems resulting in an unusual,,possibly unique,

assemblage of species"(Nelson, 1985, pers. comm.) . Secondly,‘the

" predator-prey relationship existing between the wolf and bison 11 woodb‘

;

Buffalo National Pa;k may currently be termgdeunusual,veven though it
. 9' 3 ».» ¥ . L")
was a. ‘common occUrrence as . 1ittle as’ 150 years ago ) e

) - o i
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Plate 7.

-

L e =150

v : : P

~01d Growth forest -- am.unusual’ community- ‘cqntaihing tree

“species of gonsiderable.age. Since such Porests may, contain

specific assemBlages, this example may also hive been

“-. . considered as. a "rare" community-type. €photo by Peter
- X Achuff) ’ LT

S

v
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Plate 8. Sink Holes on the North side of Fort Hills, Alberta--an
unusual geologic/hydrologic feature with an unusual asaemblage
of fish species. (photo by Peter Lee)

‘s
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‘ 5.3.2.7 Diversge . : . , Y

b,
tu r

K his heading refers to sites containing a high diversity of
‘ commud?ties, habitats or species, particularly those defined as S FIs.

Site diversity is. valued for the concentration of genetic materials and
’ X ! o
_ high levhls of productivity inferred by the " attribute. Community and :

I

habitat diversity can be measured using widely accepted vegetation‘

classifications in- conjunction with diversity indices. If more detailed'
classes are'required to generate sufficient knowledge regarding a site’
a new systemqmay‘ne to béadeveloped Species diversity refers'to
either the "",\;'pecies @ness (i e. the number of species present) of a
.site, a function of the number of different species and their relative

nabundances or both (e. g Shannon—Wiener Index). Relative abundance may‘_

be simply the(humbers of individuals per Species or some measure of
importance, such\as biomass (e. g Simpson Index) .

. - R

A site is?éonsidered diverse only relative to other sites in the

~

immediate.area1 Maitland (1985) used diversity as one of several

,QJ?f:{
SGY

,‘criteria to select important sites for'freshwater fish in the British

»Isles. Since Species richness varied greatly along a north to south
. * : ' : ’ :
gradient for these islands, sites in’ the north requited fewer .spécies

B

present to be- considered ddyerse than did sites in the south. Huston

(1985) and Liddel et al al (1984) both found similar patterns of species

frs L

diversity relahive to - coral reef depths

-Kemptoﬁ}(d979) has shown that standardized sample sizes are

~

essential Af inter—site oomparisons of diversity are to be meaningful(f

- The problems associated with small sample sizes ‘have been outlined by-’
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Peet (1974) and the problem of diversity being dependent on the

-successional stage of the site has been addressed by Ueher (1979)ﬂ -

- Recent research has shown that contrary to biogeographic theory,'one

"large site is not necessarily greater in diversity to several small.

sites‘(Jarvinen,v1982, Simberlofannd Abele, 1982 and Boecklen and-
Gotelli~ 1984) "In fact, certain data indicate the opposite expected by
the theory (Simberloff and Gotelli 1984) Conseduently; large sitee
should not automatically be ‘seen as representing greater diversity than'
a group of smaller counterparts;. The related notion that reserve ehape

may enhance the species richness within a reserve has also been

QGéstioned'(Blouin and Connor, 1985). All of the above coriterns must be

addressed‘when'identifying-and evaluating features and sites under this
. . S

heading; Examples of diversity in Alberta exist as a variety of sites

which clearly demornstrate either a successipnal progressionlor the

 cutting across of many successional boundaries (?1ate 9.

5.3.2.8 Sensitive

This heading refers to species, communities or abiotic phenomena

4

which due to cfrtain characteristics of their life-histories, structure

or composition, are edsily disturbed or degraded. Such characteristics

7,inc1ude 1) high erosion potential and 2) poor regeneration capabilities»_

knof certain terrain ‘and 3) the seasonal concentration behaviors of

wildlife species” for‘reproductive, overwintering or. migration purposes.‘”
The . study by, Sargent and Brande (1976) used elevation as a criterion'

measuring "area fragility" due to ‘the greater.growint time required»by

Noat

communities at higher elevations to reach ea’*&ﬂbrigm.‘ b
’ N R N -,‘ C ’ . : . E . - N;M N -
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Wagner Bdg,_ near Edmonton--a site contaiq;.ng an interesting’
diversity of community types. (photo by CIiff Wallis)
) ’ ' ' o :



of this study, all natural areas described as Alpine ecoregion in
Alberta are considered as "fragile" due.to _the long period of re'c_overy
required after disturbance. This includes terrain above 2100 meters in

the southerpv«portions of its range, declining ‘to approximately 1900

L

meters in the rthern portions (Strong and Leggat, 1981), Terms such
’ o ;‘5 :

as "important" (Smith - 1984), ' spCCihl importance" (Parks Canada. 1983),

critigal" (Baysinger, 1980) and "key areas" (Lamereoux et al.,‘1983)
have all been used for this attribute. Sensitive speoies are of

greatest cencern when concentrated at a single location. Therefore,
' both the species and the site are important to consider as nominees
under this heading. | Snake hibernaCula are good examples of auch a

. feature-type (Plate 10) as are the breeding sites of colonial nesting

bird species such as the White pelican (Pelecanus erythrorhynchos,‘

| Gmelin)'(Plate 11).
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' Piate 10. Snake Hibernaculum--an example of a sensitive ov‘erwintering”. -':4
area for snake specles. (photo by Jim Butler) L '
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Plate 11, Colony of White Pelicans (Pelecanus erzthrorhynchos, Gmelin)--
‘a breeding area sensitive to disturbance R




CHAPTER 6

A PROPOSED CRITERIA: SET ?OR SF1s

6.1 MIntroductiom

s

Prior to site evaluatién, the identification and precise dgfihition

of each criterion used in the framewbrk is reéﬁired. The Eriteria set

pl

actually consists of fwo sections; "El;gibility Criteria" and
"Assessment Criteria.," Thé laffer,was furﬁher‘diyidedAinto
“Environmenfal Criteria" and "Noh—envirénmental Criteria."

Certainly the most iﬁpbrtant'sgction of the set was the "Aséessment
Criteria." The basis for their selectfon Qas thé ability of each to
reflect some component éf existing or imminent threat (ana to a lesser
.extent, aésirabiiity) to a species, habitat, community type or other
special natural feature. The "Eligibility Criteria" only serve to
* clarify the en§ironmenta1 setting.h Tﬁe criteria seg‘us;d for tﬁis study"
was derive& solely by a literature review and informally approved by the
five s;akeholdefs«in;olﬁed in ériteria weighting.

At this jqncéure, thefe is no_gvaluative jﬁstification for
éBtéining a more formal consensus from the ;takehﬁldérs regarding the
‘¢riteria set. Individual criteria may be deleﬁed; édded or modified
depending én which-individuals compriée the assessment team. Therefore,
since the group qag§assed represents a transitbry (although higﬂl;ﬂ
’ valﬁed) opinion, the emphésis of this étudy must rest with.the outlining

. a .

15 8 P
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~of nethodology and not,the specific criteria used. It muat‘be stressed

that this author believes this criteria set to be'relatively'

comprehensive, measurable and operational for the purpose'described in
the test application.

Efforts to include as many of the criteria listed in Table 6 of the
literature review (see Chapter 2.3.3) was made. ﬁemainin; under the
recomnended\haximum number of criteria suggested by several authors was -
also impbrtant as was the elimination of whet-uere.considered‘redundad'

criteria. Criteria listed and defined within "Assessment Criteriadvare
obviously not equally applicableﬂto all SFIe. Some refer more to biotic
than abiotic features, while some refer only to species. Consequently,
separate evaluation forms need to be developed for the separate
categories of spedies; eommunity-types and geological and bydrological_
phenomena.

"The criteria set usedmfor the'test application of this study 1s

defined below.
6.2 Eligibility Criteria

'Tbe‘nomination of candidate features for protection under a SFI .
program may be received from a variety of sources including government‘
agencies, conservation organizations and private citizens. Eligibility
criteria‘serve as a screening mechanism by which features both desirable ’
and possible to protect are separated from the remaining nominees.

Eligibility criteriaimust make . it possible to judge only the

relevance of a candidate feature to the goals and objectives of the SFI

program and not specifically’evaluate the feature itself.' ‘These
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~vcriteria are not used for the final numerical yalﬁapign of a candidatexg

SFI. The criéeria afﬁ stated in broad terms only and not measured by :
‘some finely graduated'scéle of utility, as are the Assessment Qritgria.
To be eligible for the‘asgeséﬁént“process, a feature‘ﬁust ré;e highly in
all four eligibility c;iéeria used. At this initiél sorting stage, all
criteria are of equal importance although "Inclusion Within 
Classifigatiod System" most succinctly ideﬁtifies the characteristics of
that which is to be evalqatedu The decision régarding cahdidate site

-eligiﬁility should be made at the internal level only, with some

< statement ma&e as to whether to proceed with the. evaluation, to reject

the site or to proceed but with a request for further information., 1In

no\particular order the criteria are as follows:

1. Geographic Location

A candidate feature not situated partially or entirely within the

“ I

province of Alberta will be excluded from further'considération.' A

ulti~jurisdicational conservation site would no doubt require a

cooperative approach to attain suitable protection, -but should not
be valued less as a candidate feature.

-

2, Degree of Permanence

A candidate feature must b; pérmahent; cyclical or relatively
recurring to- score highly for this criterion. The .allocation ‘of
5carce‘huﬁan resources is not juétifiable for»tgahsient occurrénces
or highﬂy tempgral'features.

Ip the lgrgest possible perspective most-fhings are

impermanent; species becgme extinct and entire ecosystems are

/
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.phenomena'which‘may.be considered special in the province. In

. g .‘ ..‘ - . N )
P K a - . 4:1» ‘ ' ; ) ‘ \ oo 161 i

.
O, .

‘sncceedediby new and.diffenent ones. The term permanent i;r
meaningful on%; in relgtion to‘that‘which is being discussed. For
"example, the succession of a "dry" slough may occur in 25 yeetl‘or
iéss, while an aapen'atgndvmay take 125 yearardepending'on a wido~

rangeaof environmental factors, Furthesmore, if a site is deemed

apecial or‘significant, deliberate manipulations of the site may be

- performed to ensure its continued” existence. For this study,

"permanence" implies a consistency over time appropriate for.

measuring aupau%&cular feature. Example--an area containing

BN i

several small bodiee 3f water, with some utilized by waterfowl

A
kS

sggcies one yéar and‘others utilized 'in other years, would be

P ,_f,.
considered as:permanent. Example-—an area nominated for protection
'Y | i.*‘)"‘ E SR 5
¥
baeed on the existence of a single transient individual of a
a e )

species nqt notmally found in Alberta wohld not be considered as

sy,

permanent.' Qfoadgigional surve&s demonstrated ‘that other

K] k)

s
indivddu%fs were present in the erea or, in particular. that

reprodgction ‘was occdrringq this site would be considered.
‘permane "'; ) _ . o
r‘b'a @ e",

Wﬁthin Classification Syetem

e N

A candidate site must coﬁform-to at leaat one of the definitions -a8
. v

.outlineduin‘the'Categories and Feature-type Headings of the

classification syéted. The assumption is that the Feature-type,

Headings and Categories represent a comprehensive 1ist of all

~

reality,'these headings may be modified or added to over time 1if
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o considered appropriate by an agsessment team. This criterion also E
?? : assists i@)identifying the purpose of featur ‘'selection while
A ,“/' ' M " .

77rejecting extraneous sites.- Features not nligible for'SFI
- .

"\evaluation and‘protec&ign are ‘those nominated for primarily

‘ii k historical,, cultural or social reasons,and.those which‘are.

‘.‘ 1ntroduced; domeSticated’or artificialﬁ There could conCeivably be
eaceptions.to these restrictigns;_such as the tﬂ?pfcal fish fauna
E in Bangf National Park (Nelson,=“83).'u5uch exceptions shouldibe_

»

17u/—2dealt with on a case-by-case basis.,dExample——a natural.area‘valued

primarily because of its recreational-qualities does not fall

,\

o

zithin any feature type heading and would not be considered
‘ eligible.. Example——a rare breed of ﬂomestic cattle would not be-

#

considered eligible. : ' S S .

4, ‘ﬂRedundancz | ’ i?‘ o S o ;vvfi'

“A candidate:

. . , . ‘ ‘
iture will not be considered for evaluation 1if such
. . - ~ : »

g features-.have been satisfactorily duplicated in previously

9

;‘established SfIs. Under certain circumetances i is’desirable to'
create redundancy in“thag it ensures against 0ss of-a;special»

- feature—type through‘ fire, disease érﬁ?similar oifurrences.v fihéji
‘t 7 number of SFIs required fo% a specific feature~type to berl

considered adequately protected wilf 1argely depend on the

~ [

' collective vulnerabdlity and threat levels of . these features.' Eor'ij

Y

,'~'. example, if a feature traditiovally ocecurs in the norﬁhern regions'

. - e p . % 1‘ : ’

Lf.\ of th&wprovince or in high alpine environments one’or two.sites
- o) : s .

: may suffice in the short—termr, In the more highly populated and
) accessible southern two—thirds of éhe prov1nce several sites may be-f
- v e Y B
B S L LR T

s
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required to protect.a si‘cific~featdreftypea 'The extent of

acceptable redundancy.should"be!left up. to %heiprofessionel
oF c N ‘ )
judgement of the assessment team. Redundancy was not included as

an assessment criterion as indicated in Table 6 If a feature was
considered redundant 1t would be an illogical use of management

resources to process it through the assessment‘stage at all.'.For

L.

» : : . p -
) this reason it‘ is used in the screening section. 'Examplfe——theg

_protection of in excess of twenty snake ;h bernacula‘, protectedaq

throughout the province and including sever for each of the rarer

) ¢ . 4 . . -
species; could hypothetically be considered an adequaterleyel of
. . h R oo ° . - .. ) _u.' . N

'protection for the SFI_category of "Bioldgical/FaunayfHerptofaunéﬁ'

(Sensitive)Q"; Example--the protection of an endemic plant. species.
N AT N ' - " -

Fmay'&nwolve’the only two sites where-it is known to occur,

3

resulting in rhe complete protection of the entire Alberte

S ;:m ey T ok o o .
population.»‘ """ R ) P e
L iw i%fr" 4? ‘§1&‘ oy :ﬂ,ﬁfm

v6 3 Assessment Criteria 9 ’ -ff"’“‘—~—ef‘ :ho,‘_: i N

6 3 1 EnvirOnmentallcriteria o - | ' ’

’k‘ . ’ . ¢

- Environmental crlteria'representfe compré%ensive expreseion of the
\ - . .

‘”imminenr or existing recovery potential, sensitivity and extrinsic

>

.disturbance levels of a feature. The criteria used in this section ere

[y

N e

o % P
divided into two natural groupings' "Disturbance/Sensitivity" and
‘t%:Eecovery Potential " ‘They measure what are largely on—site attributgﬁ

and’ require either actual on—site measurements, extensive survey work in i
) : g .
~ . the surrounding region or appropriate case histories tokt\their

b il

. : > . o : o . - ' ) :
- . oo X S . e
. M . N . . I‘.,)’* R4 - ol
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agsessment, The measurement scale for each criterion will be oriented

80 that SF1s which are highly threatened will score the highest and vice

(]
vert:.

These criteria aonsist of both" man-induced and natural disturbances

-

: with the emphasis on the former. Only those natural disturbances which

Tl
P

" ‘are rezlatively random, such as flash floods or .volcanic activity are

[ d .
,considered’in this system. Man-induced di’sturbance_s are measured by

SN ' , . . -

:their‘ affects on populsation m‘mbers, site area'; ’physiogn”omic structure

and.,habitat loss. Two criteria in. the set (Population Status and

Patterns of Population Concentration) measure attributes which . concern

T

the sgpecies directly, 'while the remaining,se‘ven ‘criteria as_sesse‘s

dis-turbancellevels of t'h‘e‘ associated habitat, connnunit;y, or features.

Recovery potential critelia .assess habitat sensitivity, speci&s

e when considering the security of a species in gener{l ' '_ <.

s
L3

~

sensitivity as well as tlle species general ability ‘to - r,ecover fron

‘n
v

"dist&rbance once protective action has been initiated Such resiliency

) gt .
implieéthe potential to. .realize a: meaningful improvement in ;:he overal]

status of the p‘o"fv This requires the - measurement of both the

capacity of  a species to regenerate itself and the ability of t hé

'habitat to al]ow for this increase.', This involves attributes which have

traditionally beenjﬁcussed as r and selection factors. If the

F\

candidate SFI being evaluated 1is not- currentlx{ threateped reCovery
(2N

pot{'ntial is obviously not an immediate concern. It is still important

KN
L

The criter»ia used in the Recovery Potential section are »ﬁeen as

.

additional measures of threat,‘in that the ability to recover f'ron
. &

-

N

l ‘ -
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,,E; AL
negative disturbance is. essential for a feature £o avoid eventual
.gxtinction;or 1oas. The criteria listed here, from whiqh the criteria

set for any given category,may be derived, are briefly outlined below.
. o . .

6.3.1.1 . Disturbance/Sensitivity .

1. Population/Sitg.Status T *
’ ' ' .
’ Features are considered at greater risk vhen their numbers (or |

- size) are small and’ on the decline. Since actual numbers of indﬂbiduals'

Ve
\ .

vary eno ously between species, even within the same genus. measurement:

L‘""J ) » : . ' i
of this criteria must be assessed generally. o I 4

£ ' ‘
" For living species of prnJ\»and animals the. measurement ‘'scale

s " . , A
needs tovinclude a description'; both abdndance (relative to what

3

ocecurs in areas of similar bab

:t) and the populatiOn trend (measured
- ;

v

as a. percen

3y

oh ov>r the last. five to ten year period)

specieé life—his ory patterns, including cyclic patterns and'

Ll

stabilit&, mnst be taken into account‘when assessing population trends.

Obviously

' Nhen specific information on nuﬁbers is Sparselmr lacking, stability is

used i ’the sense of a system s or population 8 general ability to avoid

displaCement or loss during stress“CHarrison, 1979). ,KnoWledgt of a

community's system structure (i.e. mostly above ground, etc. ) way
~ _ v T - T

‘assist‘in”determining how a,parficular_disturbance might alter a system

(Pickett and White, 1985) L & o - ‘, ' .

"For rare and endangered species in the: province direct enumeration

‘ul P

of numbens iﬁgﬁbt only possible but already accomplished for some of the

larg!r'birds andsmammals. .Direct aize;estimates for sgecies with high
annual turnover rates (1i.e. rodents, small birds, most .amphibians and

W
. > ‘
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(\reptiles and ineects)' is nat usually possi‘“ble and “therefore lacking.

;‘This 18 true provincially as well as for specificl sites. within, the

o

‘, province, .General po,pulation.levels must be known,lfot \’a -region before"
any. assessment can be made. This. study v considers .s‘pecie?s that'- are
abundant or common to be equivalent to a ratio' between 1.0 and 0. 6
(numbers present/numbers expected, common to uncommon between 0 4 - 0. 5
and very -uncommon to parj as less than 0 4. Rates cbdecline may prove.'
Jeven Qore difficult to measure and require sevegal yedrs of data for anyhj .

- o

‘v:}reliable ‘ ment‘,to be maﬁe. R Specialists or amateur naturalists well'

o ,
acquainted wi h the site~ ;tn queg%{on are essential 1in determining how to’

R g & : :
‘sses this attribute 2 v y‘ o : o,

*

Communities and geophysical pl}ﬁomena whenﬁsonsidered as.-a

candidat’é SFI may . likew:lse be me&&xred usi:ng thii-‘attribpt" . Pertinent
componemiof the, measurement scale will include( the lc.:ss of a’:* tov
'suffered
considerable reduction in numbers (or size) “and'.are'cont‘i:n\uing to do ‘so

date as well as the rate, of loss. Those features which

at a rapid i£.nte will be considered the most threatened (i e. will score;

, the maximum {’f 100 points) based.on th;Ls zfttribute. an

2. - Degree of Habitat Degradanion - ) ;':' e L y
. "/-\ .
b Populations re iré a certain qua-]:it\y and quantity of habitat to

'

remain viable. Those sh cies which face continued 1osses of habitat are

‘
. 5

X

seen to. be more threaten ¢ (with at least extirpation) than. those which

have abundant hab . Initially, the »measuring of both population/ﬂ_

oo \
status and habitat degradat%n as’ COmponents of threat may appear-

] ; ’

redundant since it can be argued:. that species wi,ll decline itynumbers

‘u ‘ .h“ . . .'.’ .‘ “ P .-v
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‘when habitat is ,dost. While true ‘for the majority of endangered

A k] t

species, other factors may ‘also be important. " These include

2

-

environmental contamirf%’tion and overharveSting. '

n

-

Environmental contamination incz.:des introduced competitive exotics
and predators and all forms of polfution. ' Since certain contaminants

will benefit certain species or cofmunities, contamination must refer to

; ‘b > k)
1imiting resource (Davies and Krebbs s
e w )
_ introductionS_ have: yet to .evolve,

»1978)

LS

residents to the point of. - reslden S ion within relatively few

. ) . - . ) .
generations . Local species are

e &

,‘i‘nt’red preeatory species and may su.f er similar high rates of loss. :
»
()

’Q

-

llution which alegrs productivity, function, and availability £

&

communities 'and habitats, and the physiology.' reproductive . ability,

,behavior or numbers .of {«ndividual species is co&!jl‘detrimental‘ ‘to
candida\te SFIs./ This ncludes sporadic iﬁusion:t.of fertilizers which X

may appear to enhance the health or . dﬁtribution ofﬁertaimplant

-

species but ‘onlyto the detriment of t"btal community integrity and
PR S

stabil&ty. A‘l‘so%nc!uded are litter, moise,_ solid wastes, sewa:ge«s,

pesti’cigdea, Wast-e ‘heat. ',radioactive wastes, and explosives. Exact data

£ . \ . 4 - .
on. the ‘effects of pollutants on specific Species and communities may not -

Mt >

U

exis‘t Wheh\pollugants are knoé“r? to exist or expe'cted to exiat within a

.S‘;t'e,. _past c'as'e-._. histot*h,will be 'msed o evaluate‘;-.the e‘ffects of the{
N R N : - T o ~
pollutants, . ) . - .

RS
i

b . .0 R .
"‘ . . A h ) e g 4
- . P by .‘, . .
. . ' . : .



"Naturalness" 18, the term frequently used in -the conserva

licerature as being related to habitat or community degradation (see aorﬂ
&

e, g Tubbs s Blackwood 1971; Ratcliffe, 1ﬁ977 and Parks Canada,-

"J

1983)~ The term implies freedom ft‘om both the megative and positive

influences of Man, althOugh this 1s never wholly possible thx:oughout

,'»much of the wotld . 'For many studies%mploying naturalness as’ a'

criterion, the lessening of this attribut,; ‘implies a reduction in

community structui’e. diversity and overali species J:ichness. For”'

N

f . - B

, Species, a reducti n in the naturalness may bJ\ i'ate.rpreted as a

- continued existence. Citing empirical data, Margule

4

)

essential components of the co nity ‘required for

‘reduction, in the
A -

o R
'v(198@ states that
low leve’ls of diversity and richness are‘not necessarily correlated to

) .
low levels of naturalness._ He suggests the predominance of native

»

-,Species as a more accepteﬁ‘e and applicable att-ribute and this has en
supported in o’ther ‘studies’ (Cottonwood Consultants, 1983) L

Y ) o v
- / While the occurrence of\ alien species as a measure of natunalness

’has been used as far back’ as}Tansley (1935), it does not explﬁ

decreased naturalness for. all situations. Many man-made disturbance?'
suéh\'{s roadways, excessive or inappropriate land—use, over'hunting,

burning and . selective -harvesting, may not reé%ult in'a change in the

A

levels of non-—native or introduced speciés, They may,,however, altern

community phy’éiognomy, productivity, native species compositio%

: moisture regime, erosion activ»ity, soil profiles and fertility (Jain, et

) &

.al.. 1981) Interdisciplinary Systems Ltd. (1980). identified twelve

B activities which coul‘d affect the naturalness of .any given ﬁ’}“ea in

b

different ways. ‘The r,eSult is that the degree of natu?,alness of‘ a
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community may remain’ constant (based on Tansley 8 definitiqn) while the v
“amount of habicat for any given species may vary. An exmg o! thia is
o§"

the removal of desdfa‘ll and the subsequent loss of suitable nesting\

sites for cavity nesting bird species. .
3 ,, g -~s

Ratc (1977’) evaluated naturalness differently for calcareous v

.

grasslands and peatlaﬁds. J’or grasslands, levels of. natu,ralness were

based qn%é ﬁ%kg“gf&i&uerference with physicall structures And freedom

‘?Gf sheep-graiihg " The naturalness of peatlfé‘nds wast assesse': gping the

v

degree of intactness of morphological features and weg;tftion zonés%gd

“"a Tlack of disturba_,nce of Uthe hydrology. A retrogressionaor reverse

44‘

.suﬁession may also be brought about by* disturbances such as

overgrazing. In these i,*ances, Wh‘ittaker (1975) does recognize a,

reduction "in

”‘ty and species richness .as being characteristic

o - ' ‘“' > ‘
of lowered levels of naturalness.

In assessing naturalness for species, the extent and rate of

habitat' loss 1is paramount. .If a species habitat is homogeneously

‘. oy .

dlstribvuted throughout a site, the percentage of site loss may be‘

considered equivalent to the .percentage of habitat loss of a giv-en

.

species. If a species habitat is patchy | within the site, then a mor_e '
- detailed .inventory of the patches will be required. To assess the trend '

“in habitat legs, (at least) some general knowledge of past condi.tions is

P o
necessary. This may be’ accomplished through existing dst»a or verbal

‘ desczziptions of individuals familiar with the site in conjunction with

some deduc’t_ive investigation.;' Babitat loss as‘deﬁned in“ this study
. range's from slight loss (0 to 10% ‘o’ver, ten vears‘) to ektensive loss.

[}
v
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oo

( ‘SO‘Z over ten years) with evidence ofgo‘ngoing loss. ‘In assessing this

v

attribute for a community type the loss of naturalness based on

nativ@/non-native species composition is most meaningful

*

This study is designed to examine a‘variety of features,“;ftheref.f

the measurement of..

*ff attribute must .be in general terms. ‘énly. A
>

. posses‘sing @ high degree of naturalness will be

* w7

valued as a stabl" ,qn&onment of,‘high conservation value, as a

community or habi

des}rab"le situatidﬂ* i’or @aﬂe ecosystems and sensitive species and- as -

ﬁi

asxgmq source of %eline information. With?n this proposed evaluative

framework, natura" y
epiritual, philoq\éﬂ%’?e

§uffer Zone 1. l! .

A natural ﬁeature is cqasidered 1ess threatened if .an adequate
e ¢ ’, L -

o buffer. -fgr\e )g‘ists.. A buffer zone: protects the site from direct and

or lack of degradation does not measure the‘

T
and emotiohal benefits to man.

v

indirec't a,ac&m&s bf, man and from adverse natural disturbances. The
. ~)'; “ ;1’ i .:"%"4 ) ' <t s

adequacy ..of c}a f'bhe depends primarily on the extent to which it'

A .

encompasses the cdﬁwrvation site, but also on a number of ~other factors

including vegetatiou type,' the intrinsic characteristics of what is

‘ e ‘ .\' [ . K
being protected,  the depth of the zone relative to, site area, adjacent
land—use, tod‘ography and the .nature of the site' 8. boundary (i é. road

r I
river, fence, pasture, not. defined, etc.) (Tans, 1974) . Buffer zone

quantity is simply the extent (in percent) that it surrounda the

feature/site. The quality of the buffer zone contains too many

.variables to incorporate into a single measurement scale and by

'i

-

necessity, must be sdbjectively assessed.
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The. maximum score possible for this attribute 4s 100 points, vhich

~

1s achieved'when the buffer zone quality is adequate-or less and vhen it

surrounds less thag 25% of the SFI.

4. QSize . o : I

The consideration of site size as a criterion in cowervation
. et A - |

effor'ts is based‘on ﬁﬂ,,utheory and diseussion on*‘eq‘nilibrium
biogeography (MacArthur and Wilson, 1967; Wilson and Willis, 1975;°
: Simberloff and Abel, 1982, Lynch and Whigham, 1984 and Margules et. al.,
1982) It formerly states that for the species-—area relationship, large .
areas ofhcertain habi}tat ugually contain more spe,cies than small areas
of the' ssme hsb'ltat. The r_.ﬁmber of  species 1s expected tc_>‘ increase

uniforxﬁly with area. Based on bisgeogrsphic theory and in an effnrt to
. @ : ' »

maintain Species and community’ diversity, some conservationists have

argued for the protection of a few large reserves as opposed to. many

f 1 V

smaller ones (Terborgh, 1975 and Faaborg, 1979). LI'~he theory encoﬂ‘i’passes ’

the argument that small reserves, existing 4n isolation frOm similar

habitat, will ‘lose species more rapidly\md eventually a greater total

number of species, than larger reserves Furthermore, these smaller
“"}slands" wlll ‘reach :quilibrium with a sn‘aller number of species than
. ’lar'ger“sites. Recen(t‘ litErature 1n this. area hds argued against total
. or, e‘ven’ partial acceptance of’ miogeographic theory. Iiezearehers have

‘/‘ cl_ainledithe theory is based on unsubstantiated assnmpt:lOns (Margules, et
s ) i . . . " R ) —

. 1., 1982), faulty conclusions (Boecklen and Gotelld, 19‘8'4),

- ’ ' . H . - t N ’
_ynattainable management implications (Kushlan, 1979) and that empirical
o . ' - - ’ o ' . .
data on plant and animal species does not ‘Indicate the .gppecies-area
. : : ’ { .

,\ . t ) ‘ . ’
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'relstionship expected by the theory (Jarvinnen, 1945, McCoy, 1983, Game
and Peterken, 1984 and Jefferson, 1984).
The uge of biogedgraphic theory for conservation purposes revolves

"around the attempt to maintaigtspeciee and genetic diversity. Diversity

i -
in this sense implies that the more species or communities conserved the
greater the richness of life on the planet. The aips. of this study are
not exclusively to protect areas which may contain a diverse array of

L 4

"’living specgsi. but rather to ﬁﬂfus protection efforts on specific

special features which have been”™ identified as threatened While

e ¢

specdes .OT community diversity is applauded by thil current study, it is
“not diversiiy within sites but 'a diversity‘of sites which focus.
Consequently,.given the sih of; this study and‘the.questions'v nfrom
tkioéeographic theory,mthe acquisi?ion;.selectigﬁfand,design'of nathre
'reserves based solely on sizevéi.e. large size)/ 1s currently of IMmited
vaiue. | . ’ _ s ‘ .
Criticisms aside, ‘the theory does?@timulate questions regarding
weat is the;;)unimuﬁ.dynamic area" (Pickett and Thompson;‘1978) for

specific species and communities so that essential” ecological,

physiological and/or behavioral requirements will coptinue to be met.

. "‘*;ti“f'; ‘é - lif

i

/‘\

‘This is closely related to the concept of "minimum viable population"

~

(Gilpth and Soule, 1986). If a site is smaller than the minimum dynamic

area required by a population of a specles to sustain itself ,above

minimum viable population levels, the population"with eventually be
extirpated. 3N ; ‘ ‘s
Problems "arise as to how to‘deterpihg Both the minimum area and

_population levels. Ratcliffe  (1977) outlines minimum or optimum areal

Yy



173
| o { g

size for various community-types. Based on theory, he concluded that a
body of open water ahould not be ®maller than 0 5 nectares, peatlands.

| 1.0 hectares; woodlands, 5.0 hectares and upland graasland/heath at
ieast 50 hectares. Others discuss the "effective conaervaj}on unit"
which includes not only size butﬁshape.tlocation and buffer zone (Tsms.
1974'and,Parks Canada, 1982). _ ' -t ,ﬁ-*——¥~-
Gilpin and Soule (1986) thoroughly outline the difficultiea and
complexities in determining minimum viable population levela. They
conclude that while the ﬁactors which;determine these levels are
" becoming cleerer, it 1s to &ate oq}y'pdssible‘to loosely predict:

S

5species' requirements based on taxamonmic, ecological and body/size

tategories. It has been suggested.that~the‘animal at the top of the
food chain could be identified and "its minimum‘hrea v}abilit{
requirements be subséquentiy establigshed. The setting aside of this -

-+ area would theoretically ensure the area requirements ().e. survival) of

e

all the species within that food chain (Mhrgulji.and Usher dﬂ98l and

tuitive sense, if the

AR 1

Shaffer,;398l). While such a strategy may make

major spddies of concern does nst require suchr a large area, setting one

aside would not be biélogieelly justifiable. Also, the establishment of

& : i - :
+.a series of these reserves would prove economically and politicaili\

unfeasible for regional and local political levels. 3

-
_— v '

&,

]

‘The 1ack of a definitive meané for aSSessing site size requirements

] . .« -

allows for little more than the qualitative impressions of coneervatton/

,biologists as a means of scqxing thig ag;r@?yte..”ln general a site

h

which serves as habitat‘for,any‘species may be,
. _ , ‘
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'L ;sufficientlyfcxtensive to allew for population\increeaea through”

natural recruitment

) L

2; . insufficient to allow for population increases but large enough to

maintain a moderate to large population

k

3. .Iinsufficient to naturally maintain a population at anything other

”than low levels, or

J
4, insufficient to~maintain a population above 1ts assumed minimum
viable population level . ‘;

N

If uiability 1s not an immediate concern, small areas can be effectively

: inqreased by man-que manipulations such as artificial feeding and
. ’ - 7“ ' . ‘- - :
nestbox construétiqpﬁ v : .
e For some species all of their life-history components ‘are not
Y .

pertinent to site %ize‘assessment,~only those occu%ring atvthe site

wo

and/or uith;p the provinge, For example, only the B%eeding grounds of
migratory bird species are considesed in relation to SFI éfbe

requirements. For oiher species, area needs will be more general and
) | L]

highly. variable. Tbey will range from large area needs of raptors,

® large mammals, predators and woodland communities, to small area. needs‘

’ of most rodents, Iand birds and most indfvidual plant species (Adamus
. § o s ) v ‘

and Clough, 1978). < Y
:‘ﬂ ) Rl
' For'hdghly mobile species, size requirements may be difficult to

% ah 'n'l h ;"v ' "-‘.’»"

;gdetetmine‘» it has been suggested Wood (1983) that a series of small
u‘gr#f} ﬁthways to resolve this

Such a strategy would fikely prove equally useful when

R
appkfed to formerly contiguous populations which~have become fragmented.

A cluster of small reserves mav redure nonulat{ion 1qn1ann srnd esrwe aer



havens. for species exi;qting in matginal habitat i the surrounding ‘area

-

— __.,.._.,.-m_.z-’

(Wilcove, McLellan and Dobson, 1986) . The. proximigvvof the reserves
i will ultimately depend on such chtors as species mobility (Higgs and
Usher. 1980) and propagule dispersibilit;r(came. 1980) Grubb (1977)_
stresses the importance of required niches in the maintenance of species
richnessﬂin plant communities, - This implies that the entire rangé ot
age ‘classes within a given community may be required for adequate‘

protection of certain plant and animal assemblages; :

5. Access/Land-Use Conflicts

Several studies consider high accessibility tovconservation sites
as desirable for the educational and recreational potential it implies
(ﬁmart, 1975; Everett, 1978 and Cottonwood Consultants, 1983) Theae‘
values are not priority-concerns for this'current'study. The lessening

of negqtive disryuptive evehts are of the greatest toncern in the
4 ,

protection of SFIs and access should ideally be low and restricted:- Low

+

‘and restricted access may be the most beneficial for a feature if such

-

» - .
access allows \5351;442 manadﬁment “and research activities to bccur.

LN

. - . X e * :
Beyond this point it is assumed thaf’the greater the ability of humans
| ~
© to aqbess &n area, the grea%er the potentikl for significant land-use‘
L4

' conflicts. fThe means by whﬁch an area 1s accessed (ii%;aon foot or by

vehicle) and what transpires thereafter (1.e. hotogra phy, stripmining.

o farming, hunting) is also perqinent, althou h .the latter cennot be

Y% 7NN 3 74

4M§anton;tica/gyejfnferred the former., tAcdhiring\ land‘ for conservation
purposes may also ;rove difficult if actinities ranging from lowéimpactl
. . » g ) .
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recreationalluse to high intensity resdurce'extraction are ‘already in

)
place. '

1 - @

co e e

For any given region ‘of ..the province extensive road systema are uf

1 3 N
usually indicative of high human popﬁlation densities.f\It will be

, expected for all. candidate SFIs located within the Central Park]and.

'Grasslands and the Peace River Parkland Regions of the proxince, access

N

, . e/\\,
“will on average be greater and use heavier; For some species, road

s

"construction in itself may constitute incompatible 1and~uae since it

R

‘ could contribute ‘to habitat isolation and- increased threat 1evels fdb\\

some, species (Mader, 1984) This must be considered for smaller, less‘

mobile' species or species highly adverse to human activities.and

é L

”structures when assessing the effects of human access. Anvassessment,of

- -~

'specific existing or imminent conflibts relative*to the specific SFI
‘being assessed is necessary as some lpnd-use/conservation interactions

may not constitute significant conflict.

"6. Natural Disturbance

o

Natural disturbance and patch dynamics occur. on a. wide variety of ,

f‘spatial and. temporal scales/ Those which ‘occur over smgll .areas with
[ ‘ . 2

,sufficient regularity to be.a compg%ent of the selectiVe forces exerted
-\—\ . .
von a species, provide a ~measure of stability and continuity. These

.
‘-typei‘of disturbances will not, in general, extirpate a population from
. a large area but will create smaller open spaces which the séme. species
B ’ ‘ ) . . ) ) .
‘emay~eventua11y recolonize. » .:‘_-.f-'. :

.

: Natural disturbances which -are of sufficient frequency, magnitudeb

or intensity may be termed catastrophies.. These Torms of disturbance g

‘;‘can elimin\fe the species or community from an- entire area, limit'



- assessed generally.-» 'I'he history of the site or at the very least a-

‘ threaten the existence of popu fations and may ‘even’.be of benefit. St

. , hnowl’

resource availability for extended pe‘riods, but by and 1arge occur much

less frequently (Sousa, 1985) Extremes of drought, epidemics, climatic

/

shifts or. volcanic ac;i‘vity are examples of such diffuse, point crises

«

\
(Delcourt,‘ _e_t al., 1983) This stu’d;St identifies such natural

disruptions as extensive, and if their élffects envelope the SFI, will

/
f“

result in a. maximum score of 100 poihts for this at(tribute. Tidal

fluctuations, seasonal flooding and periodic low inténsity fires are not

Y

~

i -‘.' H P

examples of disturbances which th/reaten the continuéd existence of
ﬁ .

pdpulations (34 communities w,ithin a relatively 1arge-area."

t

: Consequently, these are not c‘onsidered events which will greatly

:., (
) -,

Due to the wide rang‘e of natural catastrophic events which Jnay

o /-
impinge on a SFI, the measy,(rem scalef'of this attribute‘ can 1y be
” & t

F

'e of -the kinds/ of natural disturbances characteristic of the

-

1argar area are essent/ial for scoring this ‘attribu}:e. ’I’he measurement

: scale for. natural disturbances, as’ used in this study, range from no

\

= di:turbance or normal patch dynamics through to the most’ severe natural

& disruptions. 'I'he latter include flash floods, vol‘canic_ lac_tivit_y:-and
‘intensive and widespfead fires. ' SRR / S
'7_, Patter_naxof Population Concentrationw " | = ‘Q "

o ., Plant//and animal species which .occur across their -range in '
localized/ concentratedi—grOupings are considered in.greater danger ’of _‘

;_ﬁlosing\a large proportion of their population through a single

distu,rbanCe than those species ‘more homogeneously dispersed While

LR N

\



'j‘history components are considered to be at greater risk than tho

LI v 2] ‘
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" disturbance may affect these. groups directly,: the fragmentation of the -

Mpopﬁlation,-eithermnaturally or through:man's eﬁforte,;nay'have
‘nadditional ultimate effect% as’ well.g These 1nc1ude low ratee of
"‘colonization into suitab?e habitat, genetic drift. inbreeding and
; ;ultimately extinctio (or extirpation) All of these factors can reduce
| genetic variability andlspecies viability.A If species do tend to occur

'in such concentrations, the greater the number of such groups the

'relatively “less’ threatened a species tends to be hy 1ocalﬂzed negative

d

.disruptions. Also, the less time spent in theae concentrateﬂ gfbupa the '

’ less vulnerable a population will be. S ;' "

. a0

e While evidence‘indicates some advantages to colonial nesting

(Emlen, 1978) including predafor defense and the locating of resources.

:'the advantage is lost when they are hunted or disturbed in ways against
»

r which their behavior provides little defense.‘ Therefore, species which ,

concentrate for a portion of their 1ife-history are not only valued as

»

‘special (see Chapter 5 3. 2 8), but are also considered more vulnerable

o disturbance particularly when concentrations occur in a few large

‘groupings,

6 .*32. 1.2 ‘Recovery Po'ce:g;_iai o

1. ; Degree ofg;pecialization

. S PR
Species which are ref&tively mo§e specialized‘in one or more lif'-l;

e

Lo

species considered as generalists ?Partridge, 1978) ' They are

]finherently less able to cope with abrupt changes in- their environment

'phand'lessuable to recover once disturbed. Behavioral specialiiations,
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such -“as.those of animal species ‘t/hig\'are "wilderness dependent" are also
conqidered undet this attribute. ’
~.

Some studies have attempted to link specia iz tion with rarity, and‘
F)

by- kxtension with higher ext:lmction rates. 'Hu

found in tiopical forests that rare species did show signif‘c/:}'>lyx

ell and Foster (1986)

greater degrees of specialization ﬁor both habitat (i e. fixed micros te

\d

conditions) and regeneration (i.e. ephemeral microsite conditions)‘

g A"niches. Other studies support, the "niche variation hypothesis" which ,

»

' _increases, at leéﬁ

,sugge’st;othat -'g‘eneralist s‘pecies may only _be. comprised of. \individual
'populati‘ons. which have specialized "in thei;_habitat ‘use “(Van- Yalen‘:” |
1965 and. Grant et al., 1976).. | ; é |
If it 18 advantageous for populations of a specles existing in :

. a relatively uniform environment to limit ‘the range“of its'—variability,
(Dobzhansky, _e'_t'___a_]_.., 1977), then genetic 'uniformity will prove |
disadvantagebus when random and extensive alterations to the environment
occur, )’hese changes will significantly reduce the available space a“
.highly specialized species may inhabit and thus potentially increase‘.
'»~extinction rates.‘ While rare generaliﬂuv -exist, the explanation for»
itheir rarity must be based on other intrinsic attributes and/or'
environmental conditions.» ”

‘

If it 18 1

ate to suggest .a high degree ‘of specialization'-
,Mial threat for a species, the question of how .
to define a specialized species remdins. Flessa et al al. (1975) choose as
"‘ a specialization' "index" for aquatic free—living athropods the extent of

x

morphological—\;_complexity as measur,ed by the; dive.rsity» of ‘limbs., : This



“3

N R : /189 |

‘ method ‘of inference appeers to be necessary when data on sctual habieat

-

. use is lacking. It is also an index with limited app}ications for other

»

@

~‘c1asséﬁ of species.

logical for a definition*of species speczilization to revolve around-

_E when information on habitat specialization ig lacking,. it is

habitat usage. lhe concept of "guilds"~hasvbeen used to categorize,
‘ ~

species based on thelr association With the structure of habitats. It

?

can serve as a means ofbidEntifying guilds and species which have very

i specific habitat or niche requirements. Hubbellr:::iaoster (1986)

classiﬂied specles as niche specialists 1f -there was a positive

e

.
e

association of individualsawith the spatially delimited habitat area a%*

- a critical p_value of 0.05. Short (1983) did not’ define spe&ialization .
based on the:degree of habitat affinity but on whether the dlsruﬁtion<of‘»

' "lg?er of habitat would deleteriously or adverqely affect the species
or guild in question.“ A ~deleterious affe?t occurs when a layér of

V*habitat which serves as the only loci of breeding substrates or food

&

sources for a/}uild is degraded or ldst. An adverse effect occurs when

a layer of habitat is degraded or 1ost that is one of the two or more

R

loci of ‘breedirg substrates or foed sources for a guild.v Clearly. those

species deleterious affected are relatively more specialized than thoae

»adversely affected based on the;niche requirements for breeding and

o

'.‘food procurement. o i S j ' :T‘
Speeializatior.la 80 defined appears to better express the concems I.

}conservationists nust deal with in their attempts to preserve

Specialiged-species, It is, therefore appropriate for use in this study.f
AR 4 B .
The measurement'scale_fpr this attribute ranges from a»species which‘is
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,\"

/considered a generalist. to a‘species which may be-edversely affgcted in‘
one or eeversl niche attributes, through to one which may be
déleteriously affected in several niche attribute!‘» The degree of

nspecialization‘tzﬁused in this study does ‘not apply to communities.
habitats or intercommunity species comparisons. It applies only toffw

'interspecific comparisons within the same . class (or higher taxa) and

| only using those liie-history components ‘of br eding, food procurement

~and- wildernes dependency.

5 S : L
N It is. Yecogff¥ed that for many plant an animal species, such dsta
. . 3;&; . 4/ '

'does not exist. If guch is the case, ~scoring this attribute will

requtre subjectiwauprofeg!ional judgement or stating that the degree of

) ‘ ) f
specialization is»not known. . ° . ‘ { ;J
] X . . M L
SNt

o

2. Habitat/Community Resilience S -

L

, S
) The resilience of a community is measured. by the amount of time

a B

required to- return to the composition and structure which existed prior

v

to disturbance._ This ability depends on - two factors' the
- P . ) : . S . s

characteristics‘of thg disturbance and the characteristics of,the

'commUnity. For those SFIs being assessed where»specific kinds‘of_

disturbance can be identified both factors should be included 4n the
assessment. Knowledge of -the systems structure relative to a
_4particu1ar disturbance is required to specifically assess how the

[N

disturbance may’ affect resiliency. The structure of a community may, be'

,\~,

all above ground, a11 below ground, or some intermediate/cp dition

\
(Pickett and White, 1985) For those SFIs where specific di

“.\‘.(-'

are n<t readﬁii\identifiable or where unspecified\threats may be,)
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imminent (i.e:_not ydcvmeasurable),“only'thelcharec£\§istics of the:‘
community -can be used. E . S 2T o
* - \ . . . :

With regenerative abilities or. resilience'being measured as &
function of time. later successional etage commnnities are viewed as

less resilient than earlier successional stages or. those adapted for'

o patchy environments. Communitles which typically occur at higher

;elevations afi also considered to be less resilient for the same“

reasons.l The measurement scale developed for this attribute will score .

abilities resulting in a high score for this attributs.» o n

109 poiﬁts (i.e.,most‘threatened) (or an SFI‘if_it is-a latel
successional stage for‘a'particularkecoregion and occurs at elevations

-

greater than 1900‘meters}

) s ) . ) a
While 1arge or frequent fluctuations in popu(:::on numbers may or

A}

vmay not indicate stability, Holling (1973) states that they most

certainly impleresilient abilities in species when viewed in the long-
\ N . ’ o ' ' :

term ecosysfem perspective. Consequently, while at any point in time, a

population's numbers may be declining,‘this need not imply low resilient
Continual negative disturbance may eventually;affect the ability of

L
a community to be resilient and should be considered during assessment
(Denslow,:1985). However, due to the lack of information likely tb

exist on this issue; the- expected affects of disruption on community

| resiliency can only be assessed generally if at all (May, 1974).

E 3, Reproductive Potential

"The ability of a population or species to reproduce itsei} is a

\
critical factor in assessing its potential to recover fnpm threat or.

udisruption. A species may possess several attributea which enhance or
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dotrect from this ability and these in turn ‘are’ partly determined by
Aenvironmental conditions. These inclpde speciei_sire, maturation rate,
brood size and frequency,'level of psrental care and life-span. Due to
the vast diffenences amongst species in different taxs regarding these
-j.components of reproductive strategy, determining -and compsring exact_
i:“humbers would be meaningless if‘not impossible. An unwieldy scaie would

be reduirod to compsre even one attribute, formexample fecundity;

-between a salmon and a carp let .alone a c‘,ﬁﬁﬁﬁff‘.;rizzly bear. -

Fortunately, Ricklefs (1978) in pointing out3ﬂ

attributes may be inherently correlated implies that they all may bi

. o

subsumed into one, more manageable,~criterion.v~Sparrowe and Wight
\(1975) suggest employing the "rate of average potentiallpopulation
growth" as measured by the general reproductive rate of the species and
“the expected survival rates of both’ young and aduI%s. These can only be
/e;pressed generally, as in percent growth possihle.under near. normal
1condit16ns, snd would require mature professional judgement. qpst
insect species and msny fish species produce many thousands of eggs
annually per'individual and would be considered as having high
"reproductive pdtential. Conversely, many vertebrate_predstors and most
larger mapnals_would have a'reproductive gate which is low to very low.
A 'Inimany.instances generalilifehhistory dats 6h a species.'or even
related forms; will be requiredmto eXtrapdlate"to the specific candidste

SFI1 being assessed.
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6.3.2 Non-environmental Criteria

.
&
-

. . i B
. . ‘ :

Non-environmental criteria have traditionally oeen valued less
highly for use in conservation avaluations. They represent additional

)

off-site concerns which planning "and management authorities must deal -
' N

with to protect tracts of land for conservatipn purposes. They providg
L

a useful means for distingui7hing and choosing between twe or more very

similar sites within the same category and feature-type heading (Sargent

E -

and Brande, 1977 énd Cottonwood Consultants, 1983). Measurement scslesu
will be - orientsd such that those SFIs which provide the most desirsble
circumstances fpr protection will score the highest nd vice versa.

The measurement of these attributes must be m;de 1arge1y by
comparing similar case histories or by sabjective estimates based on
current knowledge. Non-environmental criteria are divided into two.
subsections; "Level of Significance" and "Planning and Management
" Considerations." The former invalves additional considerations which
may affect a feature's overall desirability‘for protection while the
latter; the difficultieS‘ohich may occur when;aFtual attempts at site
protection are initiated. Low "Planning and‘Management Considerations"
scores mayﬁindicate potential thr 3 in_the sense‘that such factors ;s.
‘high costs of protection and 1Ack of 'landowner cooperation map inhibit
"or even prevent'protectine action from occnrring. This could eventually
leadftp siteliossﬁthrough neglect. The-criteria are briefly Qutlinedi

below.



. 6.3.2.1 Level of_Significence

A ‘ '
\;;, . R - . .

1. JuxiedictionelwSignificsnce

Both the public and governmental agencies have the responsibility

for meinteihing the biological diversity within théir own political

boundaries.

Howevér, jhtisdictions must n&t develop conservation strategies in
total isoletion ﬂ;om similar efforts. Sites'which 'hnve been"dentified
as increasingly more significant at scsles latger "than the locel or
legional are consideted of higher protection impo%tance in this study.
Features listed as intérnetionslly significant at; of import;nGE'at that
level‘for reasons other $han that which is primarily dealt with in this
current study (i.e. regionsl threat levela). _These include species with
high public appeal and features with high educstionsl value asﬁwélllas»
those actually threatened on a worldwide basis. Features identified as
important at the regional level will seldom also be ident{ified as such
inéernationslly. A-review of the literature combined with professional

judgement should be used to assess this attribute.

2. Security of Taxonomic Unit

Pa—

_ A specles 1s considered of greater value if it is the last or one

of«~ the last representatives of a higher taxon (nsually'the genus or

“family level).v This is important due to the emphasis in conservation on’

the mhintenance of genetic diversity.' An example in Canada of swspecies
o

ywhi would score highly for this criterion is the Virginia Opposum

~

(Diddlphis marsupialis, Linne), the only marsupial in Canada. The lack
l
of‘tsxonomic security may be the tesult of members within the taxa being
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uvorcly threatened overall (perhaps due to a pervasive tendency to
upoeillizo) or limply that thc npociol is: -eno:ypiez "This - oendy
considers as most threatening to the security of a tn;%ndn;c Qnif tﬁi
existence of a species which 1-~J§%oéypic and has niny rolatcd
aubspociou threatened., This condition would score 100 pointl on thc
‘ meanuremcnt acalc constructed for this attribute.

For tho purposes of ;hio‘currcnt study this criterion ‘pliil to
all levels of signific;nﬁe and not just to the security of .a taxon as it
exists in Alberta. | \

3. Scientific/Educational Value o -,

Scigntific/Educéﬁiondl’value refers to a sandidate SFl's potoitill A
opportunities for research and learning. This value is ;nhanccd when
the benefits d:rived contribute difgctly towards conncrvnﬁion
objectives. The measurement of this attribute will stress the
sclentific rather than the educational potential. The assessment of
these values depends on several factofs including the distance of the

¢

Asit; from metfopolitan'areaa, the ﬁﬁmber of peOplé who may conceivably
benefit from site ua;:Aghé sensitivity of the site 1tae1f and the extert
to which oqgoiqg-research is being conducted at the sitq.
,Unfortﬁnately,.thesé factors, which’iﬁcrease the scientifiévvalue‘of a
'site, are also those which invariably increase disturbance levels.
‘Concerns regarding site protection must remain paramount for a
conservation evaluation system which deals with rare and fragilc

features. Education, while recognized as an effective means-to achieve

long-term conservation objectives, must‘tgéeive secondary consideration ©

'
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regarding on-site use, The measurement of this attribute is purely
*

subjective and vil ‘scored on a percentage buiu

4, Hybridizltion Potential

'

For . common lpociu. the ability to hybridize is not seen as a
threat to the security of a species or as detracting from iy ability to

be }ucco;ufully managed. If hybridization 1s occurring normally then

\ A R .
the two dpocicl 1nvolv¢d are insufficiently distinct (i.e. subspecies or

. “alh

clines). for concern to’ arisc over gene pool contamination and managfhéw

againet naturally occurring phenomena.

Howcvor. in attempting to idontify throatencd species and to
kcons;rve their é&stinct genetic materials, gene pool contamination is &
legitimq;e concern.” Beyond an optimum. amount of genetic:divergence,
hybridizafion does not produce hybrid vigor, but rather outbreeding
depression (Wallacé. 1968 and Stuber, 1570).‘ The-occuffence of such
depression in Pa;ginal species may result iﬁ their eventual lééa. This
can occur. through the breakdown of réproductive isolating mechanisms of
wil? species or the intioductioh of genetically related derstic

species. The e forts to retain the genotypic distinctions between |Bison

bison athabascae (Rhoads) (the Wood Bison) and Bison bisop bison (Linne)

(the Prairie Bison) by preventing further hybridization reflects these

concerns by conservation'biologists. Some researchers hold that

conservation efforts should be directed at preserving unique
1 ] ' . B

evolutionary liheages_and not the "curreqtly-existin' tonstellation of
a, N

- traits" w:'iraditionally'term g "species"“(Templéton, 1986, p. 115),

‘Céttain studies lend ;redence to this wheﬁ they conclude that inbreéding .

depression 18 rather temporary‘ahd can be rapidly eliminated by natu:aigl
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.r artificial selection (Tcmploton and Read, 1983). Aloo. whon cy.

genes lllocilt.d vith' the’ doprcnnion crq selectively oltltnl dti“

i . +
' superjor gene complcxcu can arise. . ' N . ‘

X B!
Since little is known about thiu phenomena for most species, it
lncmo-prudont to define. for this ltudy - tho frequent occurrincc of

hybridization tnd/or ease of occurrcnco with lymputric totnn - tho

" highest (i.c. 100 ponits) and most throutouing occnnrio for a opccioq.

The converse argument rcgarding this criterion nhould bn‘notad(
That is, those species which®cannot interbreed agi more thraitonld if
their populltiona reach critical levels, since thtir gene poolhciﬁi5: be

salvaged by the intentional cross-breeding vith related forml. This

notion, that species or populations increase in value as the distance

betwﬁen them and related forms increases is 1m§11cit1y dealt with under
the criterion "Security of Taxonomic Unit."
6.3.2.2 Plardning and Management Considerations o

4 .

1. Degree of Existing Protection

A feature 1s considered to be more secure if 1t exists within a

formally or legally‘protected area as opposed to an area held for

et ’

specuiatiéh and development, or otherwise poorly ptotected:’ Legally

protected sites include those with legislative mandates (e.g. National
[ A3 ! :

Parks, Provincial Parks, Wilderness Areas). Formally prbtectcd sites
include thost where written agreeménts are madg (e.g. Cooperative
Wildlife Management Areas, University Research Sites). Lands noninltcd‘

as cons;rvation areas often exist on private property or lands owmned by

-

i . . .
. N ) '
- *
. ' N '
. - . '
o



A

/

' other government agencies not directly involved in nature conservation.'

Both private citizens and government agencies may prove unreceptive tow g

1
the settirg aside of parcels offland solely for conservation purposes.
The assessment of existing 1andowner attitudes and ‘the potential for

attitude change are required to determine the feasibility of initiating'.’

feature protection.b_ Feature protection will prove more successful if -

i‘conservation objectivEs are being initiated through formal or legalt‘

7hprotection.i Therefore, sites which are currently being developed

C 2.0 Assessment of Management

‘attribute. ‘in the final analysis, such sites may prov'

‘save;; s'~'

2

[where development is imminent score :;ghest (i e: 100 points) for thip:

A

impossible to -

!ﬁf The existence of aycandidate SFI within a formally protected area
‘ N : .
does not autd\stically insu7e that satisfactory management practices are

_in place and being consi!tently applied.\ The existéhce‘of ongoing,

‘management programs and pol!bies influence the sur}ival of plant and‘

'tanimal populations. For example, accurate monitojing of permanent .

{{reference points is one essential activity for raye and endangered

'f;species management to be suocessful (Bradshaw and Doody, 1978 and White

- /r/
g

"‘provection.

)

~and Bratton, 1981) The lack of management plans to deal with rare: and '

.

sensitive naturai features constitutef secondary threats to a site and“,

findicates the extent to which such plans must be developed for site'7

N L R

»



. j-fi One result of setting aside 1ands for protection is the incurring

. e ‘ i - .
3. Cost of Protection . L ‘ o , L -

/ —~—

@f cOBtS. These costs include the funds to acquire the land (if

/necessary), ongoing management costs and even legal fees. “In extreme

|

|

|

*+

"~ and ongoing costs: of protecting a SFI. 'The economic notion of

Ji
r[ .
{

E;Cost estimation on-this scale will be relative to the

conservation site may prove prohibitive even for those of top priority.

~ t

_similar situations must be reviewed tg subjec-tively estimate ‘the initial

opportunity cost" which is thefcost involved in not using the site for/
e

more profitable ventdres is mot considered under this criterion.

o

 The scoring of ‘this~ attribute must. be done generally, with only :

subjective descriptions of. the costs used - (i e. high medium and/lovl.

R I COR S P ;. w190

‘\.

\

'situations the expense involved in protecting and managing a‘-'

In most cases, however, cost will only prove to be a suitable attributei"

for separating otherwise identically valuedagites. The cost incurred in"

4

/
v
e

udgetary

llconstraints of the agency or group involved as well: as what;will be thei

-

"return" on- “the "invesfment. The return -can - be. ~measu ed abstractly

’usinglthe areaﬂof'a‘site'or number of species,protected7

i! ' - T,;A ‘/u' ; - wcv | p
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" CHAPTER 7.0
A TEST APPLICATION--

" "FERRUGINOUS HAWK Po_Pm;AfrIoN' NEAR HANNA"

; Introduction :

\

It ‘was- %mport!nt to conduct a. test application of : the propoaed ‘

nework for several reapons. It was necessary to: demonstrate ‘the

Luation process and to determine if sufficient information coula be

hered on a specific feature for the system to. be effectively ‘

lized. Finally, it was crucial to determine if the method of scoring

LN

1d . result in a site priority\that corresponded, at least broadly, to

intuitive, pre-evaluation feature assessment by the professionalsv

olved. . A large discrepancy between the Conservation %tility Index.

: ‘ - ’ L1
I) (ie., the final score'assigdabnto a feature) and the intuitive

king by ‘the profession 1s could indicate several problems. : These '
pr\w ‘

lude that the system was not very accurate, that the criteria set was.

undant or incomplete, or that some or all of the criteria vere

roperly defined or calibrated. One alternative not considered is
t the professionals themselves were inaccurate in their assessments.

“The indiv duals invo}ved in featureuassessment wereiprimarily

sef. ‘K. Schm tz and to a’lesser-eXtent,‘Alan R.»Smithy_both of

kstoon; Saskatchewan. ‘Schmuta, a professor at the Universitynvof"’

katoon, has spent the last - 11 years studying and monitoring the site

W

192 . -
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‘where the hawk population occurs, - Smith; a'habitat biolbgist for5CWS

has substantial knowledge of the site and the region in' general.{
‘ i

Ideally, a committee of several individuals should comprise the
assessment team so that many points of view may be heard and a finalt
' ‘concensus arrived at. It is desirable that some individuals remain as
ongoing committee members to retain a continuity in site assessment-"
Time constraints made the organization of such a committee impractical.‘
However, it is believed that the substantial discussion that vent on“
between‘the two professionals and the author greatly}reduced any’
confusion or bias on their part. | e .

The candidate FSI chosen for the test applicatibn is a pOpulation'

of Ferruginous Hawks (Buteo regalis, Gray) 1ocated near thna, Alberta.

Perruginous Hawks have declined by approximately '50% in theﬂﬂtovince and
are listed as "Threatened" on COSEWIC g status 1ist. Sdbmutz and"

Schmutz (1980) attribute this declime to forest invasion of grassland -

- habitat and increased human disturbance, primarily farming activities.,

The site itself exists in the Mixed Grass’ Prairie dominated by St pa- f

Bouteloua gropyron grass community.

The test application is presented as a series of forms, the

nomination form, the eligibility form and”finally the evaluation,form.

. -

7.2 Feature Nomination

The nomination form sérves to formally introduce the assessment

team to the site. It ohould provide the information pertinent to assess

~site»eligibility or at least.indicatevif‘ further dafa‘collection‘is i
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required. It should state eite ownership, 1ocation. general site
condition and the reason it is being nominated.

v

. Nomination'Form for Spe@ial Natural Featnrea of

A

Interest (SFI andidacy'f

1. Candidate Feature Name. ferruginoua'ﬂawk Concentrations
. -

2, "Nomination being made because site is itaelf. or contains; the.
. - ‘
epecial and/or significant' :
(circle one or more)

Y

A) plant‘speciea‘ B 'habitat C) community
TD) animal apecieef E) geologicalzb ‘ F) hydrologieal
: : " phenomena . . phenomena

L : ._7 - ,

3. Provide details regarding whr the feature is special and/or

- significant (what exactly is on the site, how many, diatribution on

'tsite; etc.). o n o R C)

Site containa;pqpulation of. Ferruginoua Hawka which are. 1listed

threatened .in Canada. ' Hﬁ/;? population very 1arge and

increasing as _of last year. (Dse ahelterbelta for neating
: \ NP
Site may contain viable population of - ‘Burrowing Owl, aleoﬁw

~

threatened in--Canada. Much of this type of habitat (i.e.

short-grass prairie)'nas been lost. - _ - o,

4, General Area: . Sontheast'of Hanna,-Alberta




5.

- 10,

.1 |
Specific Location.

51° 25' N Lhtitude'(tbvnahib,'r

195

(geographical

specific coordinatea unavailab ef
111° 45" W Longitude v

or . township,.

‘range and
section

»cqordinates

preferred)

S#te Sizg:

300 Square Kilometers

'Lééa1<Sta;us:

Special Areas Board, Hanna, Alberta, T0J 1PO

Provincial Crown Land; Sﬁecial Area 2 Managed by

Site Uses:

cultivation

leased s pasture land with less th&n 87 under

)

3

protective buffer zone, ete.).

- 1ittle true prairie gggssland‘;eft due to grazing ghd
- \ j .

Provide general statement regarding site condition (is éite being

‘degraded, what kind of dégradation, current land uses, is there a

cultivation, but population of major food soufce (g;ouﬁd ]

\\

squirrel) doing‘wéll.

.

- access may limit site tenacity{ nestingﬁsucceés, etc.

- some poisoning of fqod source; buffer zone quite extensive.J

I

- forest 1nvasion 0f_§;girie&bitat a small problem.

Additional Comments,.

N

Extensive information on éite.

noﬁination fofﬁ.

i

- Information included with

Contact Joe Schmutz for firther data.if-reqp%gpd.
" ‘ Y 7 - . £3 .

14

s

el

é;and;._;,

".



11. Feature Nominater (Group or Individual)

\\\\\ A * R o196

i

Name: ‘Canadian'Wildlifé.Service'(Edmonton)
i LF ’ ;

N Aﬁdfess:ﬁ Twin Atria Building, 2nd Floor

4999 - 98 Avenue

. ~__Edmonton, Alberta  T6B 2X3

P T
e

. ' Phone: (403) 420~2525

—— -

Contact Person:  Dr. Geoff Holroyd:

" Date of Nomination: Januéry 55 1987 o ’ _i -

.

7.3 Feature Eligibility

The eligibility form assists the assessment team in decidinéhif tﬁe’
feature should be accepted or rejected for further evaluation. If the
feature is ;bjectedvno further gction'need oécu; exégpt for an
;;planatory letter to the nomipator. Some appeal p}ocess éhould be in
place fo; the nominator. In some cases, a p;eliminary investigation may
be required t; find out if the site really éxis;s as stated on the

nomination‘form. If the-site is assessed as eiigiblet informétion

gathering should begin for actual site éﬁalﬁg%iqn.v



Feature Nominator

Phone: ~ _-(403) 420-2525

' Date of Nomination: January 5, 1987:

V=Eligibility Assessment of Candidate ’

' Special Natural Feature of Interest (SFI)

Name of Candidate SFI: FerruLnous Hawk ConcentrationL ~

General Locat’ion:’ Southeaet of Hanna, Alberta |

%, \ po ' .o X
Name: Canadian Wildlife Service (Edmonton)

Address: _ Twin Atris Building, 2nd Floor -~ .

4999 - 98 Avenue

Edmonton, Albe‘rt’a ' T6B 2X3

"Contac} Person: Dr. Geof f Bol;ld '

“' !

‘ List Feature-type Headipg: Rare .

circle either yes or no
for each question

Does candidate feature fall conplet.ely or partially' within

Alberta 8 jurisdiction" ) " no

Is candidate feature recorded as relatively permanent, cyclical or

recurring to justify resource expenditures? ' no
Feature-type Heading? 4 : : - no

, ’List,Categor_y: - BioloLcal\-Vertebrate/Bird (Raptor)

\ | | 197 -

'Does candidate feature fall within one classification Category AND

»



o

7. Based on queatioﬁs'B through 6 and Nominatiof

A " 198

g
2 I"'% A

6. s there currently insuffiqgf;t rcprasent ion wichin thc program
of this SFI, Featurc-typc Hchding or Category to ensure continuod

feature viability in the province?  ° . @ no

Form, it i1s-

recommended that the candidate SFI be:

-(circle one oniy),

A) accepted for .B) accepted with - C) FEix
' request for '

o o further information *

8. Comments:

- Sufficient site documentation exiats:$_ 

information not required.

s = Evalustion should proceed.

- Contact Joe Schmutz at University of Saskatchewan

(306) 966-4412 and Al Smith CWS, Saskatoon for consultation

hN

.

/

Signatures of Administrative Bqafd

*Date:  January 28, 1987




| 7.4 Candidate Feature Evaluation and Priorisation \

wﬁat actions should be undertaken for its protection. The fina
the priority ranking as well as the four q;tegory aubscores serve bnly

TR

as guidclinas in decision-ﬁaking. The com?gnts and recommendatigps
section should discuas specific details about the feature, not just the
scores, and should include the name of the agency best suited to manage
it. To arrive at the finél CUI, the fin#l weighte& scores are aimply‘

Uadded tégether.
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SFI Candidate Feature Summary Sheet

A

*
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. ‘ ) g
Category I =-- ‘Category II -- Category III -- Category IV --
Disturbance/ Recovery Level of | Planning and
Sensitivity _Potential Significance Management
(n/49) _(n/10) (n/31) (n/11)

A. 2.6 | m. = 0.9 | x. 13.0 | o. 1,2

'Bo 300 Io - "2.84 L. . ' 5.0 Po 0.0
C. 1316 J. ?‘L'\ 1.5 Mo 20“ ~Q0 2.0
D. 0.0 \ N. 0.0
E. i 4.8 ! ' s h
F. 2.25) . ’

G. 0.0 ) ‘ a
ttmm— ) 4‘0——-——J- . ) ——-——J e—
Category I  + Category II . # Category III + Category IV :
"Bubscore 13,81 Subscore 5.24 Subscore 20.4 -Subscore 3.2
(add A=>G) (add H=>J) (add K=>N) (add 0->Q) .
- C
= CONSERVATION UTILITY UNﬂNﬁWN COMPONENT
INDEX (CUI) 42.10 | o
(add subscores I =1IV) . (add all unknown
{ scores)
* PRIORITY RANKING Pl P2 P3
(circle one) (CUI 66-100)- -(CUI 36-@5)

kd

Comments and Recomqgndations'

though some potential exists.

(CUT 0-35)

feature not currently threatened

National/International

significance with_good sciénti;gg Value and educational

~potential.

P4

landowner cooperation good.

recommendations -- r;g;

legal agreement involving access for

' conservation managers/researchers and

stration and designation of fcatgrclﬁite

I

restrictions on further cultivation of
native;grassland. .

-- erect and maintain nest boxes,

-- identify education potential.

-- contact Alb Alberta Fish and Wildlife D Division

ame Section and S

Special Areas-Board

- Hanna (Abner Grouer,

airman, 854-
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; ' _:anai4ntc Feature Assesement Forw |

Site Name: _ Southeast of Hanga _ Ref No,: _1 _ Sixe 300 sq. ka.

Category: ~ ¢al/Vertebrate/Bird(Raptor) Feature Type: _Rare

SFI Name: Fcrru;inoul Havk

1. 'Mcaluroncnt descriptors for each critorion apply to cutrcnt-
situation or iuninonco of occurrence. .

2, Where applicable, utilities intormodinto between any two stated
utilitics;may be used for any critcrion.

. : Assigned Utilit
Zﬁqﬁnown component

\\? pl*fcd in boxes below) .

~

1 DISTURBANCE/SENSITIVITY
(49 possible points of 100 total)

A. Pepulation Status (current
abundance and trend for site)
(13/49)

(Size = actual #/expected)
(Growth rate = I reduction over
10 year period)

0 - large and increasing 0
abundant (0.9-1.0) and stable
2 ! :

—
[}

~ abundant and decreasing
slightly (5-10%) or, small and
stable 40,0
3 - abundant to common (0.6-0.8)
and decreasing moderately
. (10-25%) 60.0
4 - common to uncommon (0.4-0.5)
"~ and decreasing rapidly (25-50%7) .
or, small and decreasing
‘slightly . 80.0
5 - small, rare, remnant or
‘ disjunet ( 0.4), and
decreasing moderately to
rapidly 100.0 L
-~ abundance and trend unknown 4 100.0.

20.0 L. 13)-2 6



'Bu

h.bf%nt Degradation (current

abundance and trend for site
(12/49)

‘(Z affected or lost over last

"10 years)

habitat in pristine or near -

pristine condition ;
slight reduction (0-10%)
with no further loss evident
slight reduction (0-10%) wit

- glow rate of loss

slight reduction (0-10%2)
with moderate ,rate of loss
OR, natural recurring
fluctuations in habitat
quality and/or gquantity
moderate reduction (10-25%)
with slow to moderate rate
of loss )
significant reduction (25-
50%) with slow rate of loss
or, no further :oss ‘
significant reduction (25-
50%) with moderate of loss
little remaining habitat

© (50+%) with no fuxther-

decreases or, significant
reduction with rapid rate
¢f loss

little remaining habitat
(50+%) and-decreasing at
any. rate

abundance and trend of
habitat degradation unknown

oNn_component

placed 1n boxes below)

0

12.5

37.5

50.0

62.5

-
.75.0

87.5
100.0

25.0

100

[ } (x. 12)=3.0
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7

'f quancity) (4/49)

- quality\snd quantity of

Assigped Ueiliey . .
(Unknown component ‘
- placed 1n boxes below)

Buffer Zone (quality and e v

I\\
Y

completely aurr0unds site _ C R
-and of good quality ,I -0 o L )
‘gurrounds . 75-90% of site. L S
and of good. quality R 14,0 :

surrounds 75-90% of "site . o :

and isof adequate quality ¥

_or, surrounds’ 55-70% of site L )
“and is of good. quality . e
iR " ' - . .: b

surrounds approximately SOZ .

of si;e and is of good o

quali 43.0.
- surround approximately 502 ' L
©of ‘site and 18 of adequate o

to poor quality . ... 57.0 .
~ surrounds 25-45% of site and -

is of good-adequate quality 71.0.

\surreunds 25-45% of site and -

‘is.of poor quality or, =

surrounds less ‘than- 207 of L T S e
site and is of. good quality . 86.0 ' R
surrounds léss th 0% of o : Lok L

site ‘and 18 of adequate'— O
- poor .quality 5 . 100.0.

buffer zone unknown - ) .. 100.0 o :
%9.0 [::::j(x 04)=1 16
2

TN T ; LU ‘ ﬁﬁgi



- Site Size (based ongggp

eral
SFI size requirements’ and

B assuming adequate. buffer-
zone) (6/49) e _vfa"ﬁw

h» ‘

'1~

- size extensive, no rgstfictiq @
~ 'size moderately extensive |
no restrictions in short term

- size adequate but population

‘increases possible only
‘with maénagement assist

- size inadequate but can be -

-adequate ‘with assistance

4 - size inadequate with:

-migratation- possible or
“occurring out of site
- size inadequate with

tesultant:loss‘infhealtﬁ'
and/or numbers, and/or no

possibility -of migration
‘out of site
- 'size unknown o

» . . “

”Assigned Utilitx i

: - 206‘”
\x L . “ \

4

~“(Unknown component
‘placed in boxes below) . ‘&

80.0

L

40.0.

60.0

= 100.0 -

100.0

o t:jcx 06>-°



- land—use conflicts extensive

PR U

" Assigned Utilit
< ZUnkncwn component -

placed in boxes below)

Land-Use Conflicts (relative
to species and assoclated
habitat only) (8/49) ,

O % i ) : ‘ ; ;\ f )

' ;se cpnflicts; none . : ‘ B ‘

fted in near future.
accessable or access

- low-impa t, non-consumptive -
conflic¥s of short duration
or significant conflicts_‘ .

j encroaching upon area.

non-vehicular access -~ = 20;0

i -~ land-use conflicts low and °

only temporarily displaces . _

species without mortality 40,0 .
- land-use conflicts low to: .

moderate, species mortality.

and/or species and habitat o <

~ or-habitat loss only. " )
moderate vehicular .access . - s
- land-use conflicts moderate . .

and significantly ‘disrupts
,species and/or habitat or,
increases habitat isolation.-

oderate/extensive vehicular T L

access_ , - 80.0

with ‘significant to high. loss .
of species and/or habitat., .
extensive vehicular access ~ 100.0
- land-use conflicts unknown' o ©100.0

< 60.0 - [ 08)-4 8

e

205 -
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Assigned Utiidty
(Unknown component
‘placed in boxes below)

F NNatural Disturbﬂnce (occurring
' within site ‘and causing
negative consequences for
,SFI) (3/49)

0 - normal patch dynamics
oc@urring at site or,

o no evidence: of obvious

'detrimental natural

,disturbance occurring at site"_u ‘ @
or in recent past (last 10 - .
years) ' . 0.0

1 - minor natural diaturbance

' “occurring or occurréd in ‘ .

Tecent past (some erosion, S _ X

animal burrowing, low-moderate '

beaver activity) = 33,0 =

2 -~ moderate natural disturbance
affecting #ite or ‘occurred in’
recent past (brief-moderate

~ climatic skifts, random low-
. level fires)

3 - extensive natural disturbance
(flash floods, volcanic ‘
activity, random and intense
fires) . 100.0

- natural disturbance levels - v
‘unknown o n - 100 0 ’
: ’ S ’ 75.0 ‘ l(x.03)-2 25




—

RN T ‘ ._ 'c_‘ o | ‘207'.

| (Onkeown component.

- placed in boxes below)

Patterns of Population L - ,
- Contentration (pattern of . N
species in Alberta) ' , -
(3/49) - . AN o : ‘
- species does not cdncentraté . : N
~ gpecies concentrates briefly , : L
( 1 mo.) at many locations o '
(104) , 20.0
'~ species concentrates for
‘portion of year (l-4 mo.) v _ . Co
-in' many locations ( 10) . 40,0 . 7 C RN
- gpecies concentrates for BN - T
- poftion of year (l-4 mo.) ,
in few locations ( 10) - 60.0
- species concentrates for - '
portion of year (1-4 mo,)’
in one location or,
species concentrates for
most or all of year in co
few locations . 80,0
'-. gpecies concentrates for -
most -or-all-of year at ,
single point : o 100.0
- gpecies concentration C '
pétterns unknown W - 100.0

0. [ 3=
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. ) : aﬁ
. B "“ "
stgnnd vy
Unknown component
placed in boxas below)
I 'Recovery Potential (13/100)

H. Specialization (3/10)
(in food, shelter, breeding,
space, requirements)

. 0 - broad generalist
1 - species low to moderately
specialized ‘in one niche
- attribute :
2 - species moderately ,
. specialized in more. than one
attribute - © 50,0
3 - species moderately to highly'
" gpecialized in one attribute ' 75,0
4 - gpecies moderately-highly
T specialized in more than one

attribute ” 100.0
- species level of : .
specialization unknown - - ‘ 100

N

30,0 [ ](x.03)=0.9
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o " "

R . lssigned Utildty
P : ‘ : : ZUnEEown component

G ; , placed in boxes below)»

1. Habitat Resiliency (habitat
_of SFI species only)l(4/10)
~- 0 - earliest successional stage
(1.e. highest level of

" resiliency) - 0

1 - early succeaaional stage ‘or, :
_earliest stage with repeated o p
“human disturbance . 14.0 '

2 - early successional stage with
_repeated human disturbance Qr»

_ mid-geral stage 29.0

3 - mid-seral stage with single
human disturbance -~ 43.0 - _

4 - mid-seral stage with’ tepeated ; g
human disturbance or, late ’
late successional stage . 57.0 - ,

5 - late successional stage with e : -

single or repeated human e
disturbance | x : d!’ A
6 - mid to late seral stage at -
e high elevation (1900 meters). 86.0
7 - late successional stage at . :
" high elevation (1900 meters).
with single or repeqﬁed
human disturbance 100.0
‘- habitat resiliency unknown L 100. 0

71.0 I ] (x. 04)-2 84

1

N

J. Reproductive Potential (Z.

- - growth normally possible
From one breeding season to
next under favorable

~ conditions) (3/10) e
[ 2. '
0 - high (100+%)
* 1 - high-intermediate (55-907%)
‘2 - intermediate (35-507) .
3 - low-intermediate (15-30%)
4 - low (5-10%) T
5 - very low ( 5%).. \
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| TR © . Assigned Utiliey . .
. T zUnﬁgown component

placed in boxes below)

: ‘ N '.;‘:s.%tagm;%;)(‘;“ oo
II Level of Significance (31/100) i ot
K. Jurisdictional Significance %)
(formal or expected for site
. and{or feature) (13/31)
0 - no expected significance . Oﬁf —
1 - local significance = 25,0 :
2 - regional significance - - 50,0
3 - provincial significance 75.0
4 -

national or international
significance W

significance unknown .100.0 - :
o 100.0 . { ﬂf! 61?13)-13.0 -




‘Lo'

Security of* Taxonomic Unit
(worldwide) (10/31)

0 - species or genus polytypic,
related forms not threatened

1 - species or genus polytypic,
" pome related form threatened

..2,- species or genus pplytypic

M.

with many related forms
~ threatened or, monotypic
with some related forms
thréatened
3 - species monotypic. wich -
- manylrclated lubspcciea
threatened :
~ security unknown’

Scientific/Educational Value
or' Potential (3/31)

~.low (remote, no access, very

%’limited,gesearch value)

low-med

rmédium

‘med-high

high (forpalized access, existing
or imminent educatinoal _
programs and research, near
 major centers)

Ascientific/édncational value

or potential unknown

Assigned Utilit
. !Unﬁgown component

placed in boxes belay)

67.0

100.0

50.0

25,0

50.0

r

100.0

[::::] (x.10)=5.0

A

(-

100.0

L) a2

100,0

211
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Hybridization Potential (5/31)

- hybridization doks not occur

Hue to effective reproductive

barrier . : .
- hybridization not expected
to occur with geographically
isolated yet similar species
- hybridization could possibly
ocgur with geographically
isolated yet similar species
- hybridization occurs o
sporadically with sympatric
forms : o
~ hybridization occurs

frequently and/or easily with

sympatric forms
- hybridization potential
unknown

_J
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Assigned Utility
TOnknown component

placed in boxes below)

&
25.0.
50.0

. 75.0,

100.0

100.0

0.0

) (%.05)=0.0

N



Assigned Utilit
Zﬁaﬁgoun component

placod in boxes below)

V  Planning and Managimept Congiderations

0.

Degree of Existing Protection (6/11)

site protected within
legislatively designated
consarvation area (national
park, pravincial park or
wilderness #rea)

site protected within
formally designated
conservation area or, site
protected through intérest,
cooperation orggoodwill of
landowner (co:s:

management area, univeraity
regearch site) '

site not formally &t Jdegally
protected but conserved by
landowner through benign
neglect .

site still intact’ but
landowner not sympathetic

to conservation aims .
site currently being held
for speculation and/or =
future deveMpment (recently
rezoned land)

site curremtly being
developed or development

{mminent

level of existing protection

. unknown.’

prative wildlif

&

40.0

60.0

80.0

100.0

.

20.0

100.0.

213
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Asgessment of Managcmcnt (3/11)
- gite being activcly and
intensely managed, site
manipulation, ongoing

research, ongoing monitoring ,

of site
some ongoing efforts at
management, systematic and
on-going site monitoring
incidental or sporadic site
monitoring, no research, no
management plan for site
management unaware of sites'
gignificance, access
restrictions unlikely or nov‘
enforced
management policies and/or
rograms for site detrimental
for SFI's continued
viability
management unable to be
assessed

Cost of Protection (2/11)°

o~NWwWsWL

(includes initial outlay
and recurring annual
management and
administrative costs,
in dollars)

very high
high
moderate

low-moderate

low

very low

cost of protection unknown

i -
[

Assigned Utilict
lﬁnigown component

- _placed in boxes holows

25.0
50.0
*,
75.0
100.0
100.0
0.0 [ I(x003)'g

Assigned Utility
(Unknown component
placed in boxes below)

0
20.0
40.0
60.0

"

100.0 * [ l (x.02)%2.0

214
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7.5 Summary ofyTnot Application : ~

Prior to !ormii site sssessment, the evaluation team was asked té
1ntu1t1§‘1y rate the feature in terms of threat levels, dasiraﬁiliﬁy and
ultimately the need for site protection. It was clearly btated that
Teither the site 1itself no; the population of Ferruginotis Hawks vere id
any immediate danger. Population lovein actually increased the previous
year, ‘However, the site was cgnsidcr‘d important to protect since it
contained a dense population of a species listed as threatened in
Canida; It also contained a population of Burrowing Owls and a small -
lake whish_inc:eased site val&eu_ Thcf éoncludod ;hat qﬁly a moderate
effért was required to conserveAthe site an& that short—term’
conser(rétion efforts should be focused on other populations of
Ferruginous Hawks that are more threatened,

These sentiments clearly correspond to the category subscores
reéorded on the evaluation summary sheets. ‘Actua_l threat levels were
low (13.81 of a possible 49.0‘ points). .Neither "Recpvery Potential"

\attribiutes (5.24 out of 10,0) nor "Pla#ning and Management

Considerations” (3.2 out of 11.0) were assessed as béing only minor
’ 4

concerns. Only the "Level of Significance".Attributes (20.4 out of

i

N,

A

reflect FSI desirabflity; received ‘an overall high.

31.0), which
subscore. The bulk of the subscore was cogprised of the measure for
jurisdictional significance (i.e., the species was considered as being
gxea;er than nationél-importance);

. >. Based on the CUI, the candidatevééze_réceived a priority 2 ranking.

-

B oo
Tkis corresponded to the pre-evaluation assessment by the evaluation
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A}

team that site protection vas not urgent, Such a correlation should not
be ..;p:em;: for uc\hx-éandidl'u SFI Aﬁn@uod. Since a great dnloi
information was available fo;.tho site, no anuelt for verification or
further iqformation Vas nncc;aary. The recommendation to, A;!cxolop a
management--agreement with the landowner reflects the iclntivoly high
1evci of landowner cooperation. While the population rémainl hoalthy,
significant ﬁorthlity occurs through nest loss aatu«rcnﬁlt of gusting
winda‘ki.e. natural disturbance). The establishment of nest boxes would

-

prove to be an inexpens;vq means of maintaining popu;ation}sizc.,

: n
.. - Vit . *
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~
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S

1. ‘Feature nofiination by any interested government agencp,,NGO,"

‘private organization or 'other group -

2. verification 6f information provided by nomination

¢ -

3. eligibilitz assessment involving ‘ L i v L

- acceptance or rejection of the feature
- feature categorization in SFI classification system

bi u.evaluation of candidate SFI based on a Bet of weighted criteria
5.

3. ‘priorization of candidate SFI based on CUI of step 4 -

o

6. f,desi&nation and registration of SFI ;in SFI Alberta Regietry | \

inform landowner of feature significance

8. institutional match made to link feature with appropriate

institutional and managerial arrangement '

9. ,action plan. for SFI conservation developed by institution,

b'landowner and/or SFI Advisory Board
8.2 .Recommendations I - L \\

8.2.1 _Toward System Refinement 1 o h;

The test application Eﬁ\ehspterv7'provided a'single workinglexample
‘j>of the evaluation system. No definitive c0nclusions can be reached from,b»
one’ exam/p.l/e th_at would be applicable to. the wide range of features

hd I
. idea/}y de@lt with‘gy such a odel Howed@r,xsome recommendatione can.

@ be made, that, if implemented, would incgeaee the aocuracy and usefulness_ﬂ

of.the_system. These are as follows:

-



RE

' The emphasis in this study has been on s

4§ \

A sensitivity analysis -of the feature evaluation component "“of the

‘be’ accompliahed by;~

a. evaluating seVeralffeatures after‘removing veights from

criteria '

b. evaluating several features after altering the scales.of:

measurement'of the most heavily weightedmcriteria

c. ’ evaluatingtseveral features after eliminating eome'criteria

Or, ¢

.d. 'compsring CcuI scores_ with intuitive 'asseesmentsi of several

well known‘features. L

To determine the system's. general applicability to the wide range

e

of abiotic and biotic features intended, it 1s necessary tqvprocess

‘a variety of features through the system as 1t has been proposed

:=and assess and deal with any .problems that arise.

B and community-types.

~

.,‘hydrological classificationéﬁahd criteria set should be further

delineated. . - S )

-
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framework should be conducted to determine its accuracy. This may:‘

—

‘To be useful to a broadew range of planlrs,. the geological and

To make the system more useful to specific agencies and groups .

involved in ‘nature conservation, the criteria ‘set would require

+

some revisions. For example, the cost of site protection may not

"be a concern to NGOs (as it is to government agencies) £ they only

‘perform_an advocacy and lobbyist function.
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If there proves to be too many features for which sufficient

‘information is unavailable, the practice of essigning the maximum

IOO points to "unknown'" attributes may pxove untenable. This would

" result in too many sites receiving top priority baéed on "unknown

quantities." * Although determining a safe minimum standard for each

‘ .
attribute is valid it may be nore reasonsble to assign a score of

50 to attributes that are unknown.A "This will tend towards

_sssigning fEatures.a.priority'of 2 and not retard the conservation

€

process for features known to be deserving.

“»

: Prior to individuals weighting criteria,, there should' be group -
,meetings_ (using for e.g., the Nominal Group Technique) ‘used to

'reachva greater consensus among the stakeholders. This would

reducevdiserenancies between the individual weights and make the:
final meenvweights more meaningful.
The range of points assigned to the three ptiority levels ~may need

to be adjusted to correspond to actual natufhl ‘breaks in the range

a!.
[

of SFI scores. For this to be determined, nany.features will need

.

to.bebevsluated.

This system stresses~threat,levels sites may be under. Such an

’ enphssis me§ prove unwarranted in‘Alberta, as compared to, for

. example, Great Britain. If such 1% the ease;bthis component should

be deemphasized.



. 222

8.2.2 Toward the Conservation of SFIs i ‘r;\

. v

The following recommendationa relate to both the inclueion of this

model'into existing governmental strategies and,the overall,euaeelsfof

FSI conservation. 1In no particular order they are-as follows:

1-

2.

3,

4.

. with. o _ :

The'government of Alberta-in cooperation.with provincial NGOs

should codify within their mandate the fundamental premiee that'

nature conservation and management ehould proceed holistically.”

The relevant governmént agencies, specifically Forestry,‘Lands and

o Wildlife and Recreation and Parks, ehould expeditiously develop in

its management and planning efforts the skilla and policiee

A

necessary to adequately deal with nongane apecies, uncommon
community~types and other natural phenomena not traditionally dealt
B, by,

The Alberta government should put a mqratoriumlon the cultivation
and drainage_of Crown lands in the White Zone of Alberta as well as

existing pé%%rams which encourage habitat loss. -‘In contrast, the

“government should provide incentives to private -landowners to

retain-natural environments as has been successfully done 1in other

countries..

In meeting the recommendations of‘l) and 2) an SFI Adviaory_Board

' shonld be formally created to receive the mandate'for developing

FSI policy and progtams, to evaluate candidate sites and to make

recommendationsifor their preservation. To.promote its

'acceptability and credibility, the Board should consist of a

balan%e ‘of government representatives (both provincial and



Act, H.iB'iC,;t'ic'al Resources Act and Provincial Parks Act. Ir
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. . . . ’ . [
municipal), ac74ugiqB, private environmental ponaultanta and

ot

designated représentétiv@a7£rom~sqvera1‘NGOa.- T A \g\

Pursuant to 3) sufficient time.fmbney and . skills should be
allocated -by the relevant ﬁgenciea to the poard aﬁd ita'relétéd
functions. The Board must have ongoing access to data and othet

related doéumentation,(colle;ted and étored'By the relevant

A
s a2 f

agencies) which 1s deemed necessary to fulfill its mandate,

Ihg~imp1ementht1§n of an official policy regarding SFIs will

| require amendmerits to at least one existing Aqt.‘ The relevant Acte

1, i

include the Wilderness Areas; Ecological Reserves and Natural Areas

addition, ongoing efforts must be made to create reforms ir

%
dona;ion. gift tax, incomé\ tax, ;apitai g#ins, land transfers;
mﬁnicipal Sylaﬁa and other 1egiéla£ion éavorable to conservation ir
gengfal. " ' . : %' : Je | |
The development of £n>SFI,program 'should Eéhﬁence andvshqﬁlc
éncbmpasqkthe'foliéwing'interrelaféd components: | |
a. ! increased publid,edubation and invplv%ment with the prograr
chrough regional'conservatibn cenfrés, open hpuses, workshop:
and<§ﬁblicﬁtions.. The educafional compbnent should includt
/ 1nétrnctiqn\@ndﬂl}fOTmation on aépects. of-priva;;

(&4

CDnservation,‘tax incentives, and land donations, as well ga
informa&ion'bn the 1mportance‘of"cohq§ ation in‘genergl;A
5._"the dévglopment of an effective strategy for contacting anc

negotigting‘ {vit;h landpwneré‘ who own SFI sites: but are nof

directly involved in nature conservation.
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the initiation of.iong-term and rigoroﬁe buseline dnta

AN 2

conservation evaluations and management decisions can be made,
a minimum level of sound information on species, ecosystems

. v : . \ .
and disturbance regimes of individual aréas is essential, If' -

resources are 1imited,‘species 1dentified as SFIsv(essontially

:rare and endangered species) and those recognized as

"indicator species" for specific habitata should receive

p;iority. These include species at the top ‘of food chains or .

mutualistic plant and animal species. .‘Resea;ch initiafives

should also commence on habitéts where large information gaps

exist. - These include wetlands containing emphemeral'or

submergéﬁt vegetation, sand dune vegetation, and tﬁosé“feund

|
J

on solonetzic soil and fine glaéio/acustfine deﬁbéits.

a computerized data

. o )
of information ‘hati%
o Ay

11 be generated in a range of

disciblings. This,systgm'will serve a&s a storagé and

clearing—house which will allow f%searéh,‘inventory and

~administrative data to be effectively assessed, ‘softgd and

updated.l -
the development of -an FSI Registry listing all establiahed
SFls, their priority etatus, legal: ownership and 1ocation.

Locations should.be plotted on small scale maps (<1:250,000).

‘-

These maps-would be uaeful in-identifying'concentraiioné of

%

4specia1 features and areas where boundary alterations to

include additional features would prove beneficial.

coll@¢§ioﬁ and raaea{gh pn pqqgntialf@r,propoaqd SFI-;”.}iﬁctoﬁ

'asé-'anagément system for ‘the vast. amount
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£, the encouraging of provincial andﬂmuniclpal herbaria and
zoological gardens to conoenttatev’a' .‘portion of tnoit* efforts
towerds pr‘ovinéi‘al species of interest, includins species
which are rare, endemic or declining in numbers. Such effor't

could benefit‘the\SFI program by generatihg invaluable

information regarding speciealtolérance l%ﬁits{ life
histories, physiology and population dynamics.

‘8.- A uonitoring system must be developed to detect and measure changea

in SFI_status. This would require the establishment of permanent

.teference areas or plots to engure thet protected sites actually

preserve FSlIs,

. ) N
8.3 Concluding Remarks o - _ . -

It is doubtless a maxim oflplanners that planning 1inks knowledge
with action. If this were unconditionally true, nature consetvation
would be a simple task of linking objective scientific data to resource
management decisions. This 1is not the case. The meaning of any
:iinfotmation‘that is used to make decisions must bevevaluated in light of
"stated objectives and goals.i Hence; evaluation is inescapably
“:vhluation, and valuation means value-lsden subjgctiwity. Even ‘the
decision regarding which attributes are appropriate for use is, to some
extent, a subjective matter. “
| . Some attributes possessed by species. comnunities and abiotic
features'can bé acceptably measuredvquantifiably, and‘if applicable to
_conservation aims, are use ful in feature evaluation ‘and protection. ‘fﬁe

concepts of rarity,. endemicity, diversity and represeutativenesa -are
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eiamplea of ‘such attributes. But the inherent ﬁaturo of conservation
makes it only partly aqonable .to the rigoroun analysis thlt ia the
“\scient.ific method. It ie impossible to jultify in purely |cicnt1f1c
terms the preservation of g wild species simply becaugc of its rarity or
to empirically measure the natural beauty of a stretch of countryqide.'
Yet these have-hltaya been extremely important considerations in
wildland conservation. All that is realistically posaiblt in
conservatiqn‘évaluation decision-making is for informed minds to make
assessmeﬁts based oﬁ concise objectites whilg adhering to'th; principlea
of decision-making theory. |

This study has attempted to make a fundamental and piccursoty
contributiét‘tq evaluating the relative significance of certain natural
" features, Tﬁg proposed system prdviées a defensible.‘rational and.
'practical method of evaluating and priorizing'SFIs based on certain,
tlargely extrinsit attributes.' A;ttibutes or valueé. either theirw
number, type, ordering, weighting or aggregation will never be totally
‘agreed upon by any group of individuals. This does not imply that
inaction is the best alternative but rather that the information
"generated should serve as guidelines for action; but guidelines only.
The CUI&, substores’and pr}orities which will be'generated‘from this
'proposed framework aré~only ;ﬁfew of the maﬁ} tools useful in wildland
manageméﬁt-deciéion-makidg;‘ In tonservation biology, as>in othgr
"cris%s diétiplineé." it is at times "impéerative to make anggmportant
‘_tactital de;ision %fforg one 1is cénfident in the‘suffitiencyléf;the

data. In other words the risks of non-action may. Le greater than the

risks of inappropriate action" (Soule, 1986).
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Whethir this*modé fith 1ts attendanq philogophy, will be employed
is anoéhor uti»or. In Alberta, political and economic realities appnr
to’ cncourage the valuation of wildlife and wildlands in monetary terms.
Evidence exists in the form of proposed game ranching, reneved grizzly

bear hunts, the logging of old-growch forests and calls for provincial
conttoi over National Parks., To many nations around the world which
“have lost much of their own natural heritage, such an attitude 1is -aa
antiquated as it is disturbing.

The extent to Which.the Government of Alberta can resist this
approach will indicate \"‘thc extent to which it has evpived avay f:'om '.‘
dogmatic tradition and tovards a greater challéﬁge. Most importantly,
tmust reaffirm 1ta commitment to the goale of consegvation‘by
developing a comp’rehensive; anticipatory sys.tem‘ for_ de:aling with its
- natural heritage. The result wiil be the emergence 6f\nature
conservation “as ;Alegitimate land hse which can auccessf&lly compete
with. other motre traditional land uses, This study and its
recommendations serve in this direction. '

. This atudy has addressed the conservation of Special natural
features from a provincial perspective,)from the Alberta experience.
But.jér}sdictional frames of reference éside, I befieve_everyong worging
in fhg field of conservation biology and management wishes to pass on to

preéeeding generationb,,as much as we can for dbglong as we can,

Let's get on with 1it,
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~

The critetia used in 31 evaluation systema for aasesaing natural
areas and species are listed below. The author. year and region of the‘

study , wall as’ thgse .terms. used as criterias in the study are
"'\

'reproduced. Only those criteria which pertained to threat, disturbancem

- e s -

.or vulnerability es defined in this study were used to establish the .
wcategory'classes,of Table 6. Where applicable, criteria werepdivided

into subclasses and/or. listed as primary and\secondary criteria. Terms
. * * o . . ( ‘ o

" which were unclear received an additional explapation appearing in

‘parentheses;.

Fisher, et al., 1969 - (International)

.. * ., .
natural causes,,hunting, introduced predators, non-predatory

' exotics, habitat modificatiOn.
Helliwell 1969 (Great Britain)
) J :
overall wildlife value (education, recreation, food, medical

RN

_aesthetics), cash value and cost as a resource, size, habitat
diversity and iﬁtegrity, access, species and habitat rarity.l
‘Ranvell 1969 (Great Britain) ’
size and buffer zone, habitat dt‘frsity and. physico—chemicaI‘
features, species rarity and distributién, use value, naturalness,

o B |
proximity to other sites, unknown factors., - o

Tubbs and Blackwood 1971 (Hampshire,,England) v
habitat rarity‘and diversity’asfreflected byuecological‘aone type .

ﬂmaril.y basia for compariaon (zone type distinguished by degree',
. - ﬁ.‘r»-.i ] .



252

of naturalnesa)._ Secondary criteria are outstanding aciontific
’ f@mportance,‘ value, a‘a;‘dlife ‘reﬂserv”oir, size.
Tans 1974 (Wisconsin) - | 4
| quality, (naturalness), commonness (rarity),»community diversity,
N ' gize, buffer zone, use value, threat, availability.

s
. Gelbach. 1975 (Téxas, U.S,). . _ . . . . _

i ~ -~ PRI -

4?3] vheritage value (degree of naturalness), educational utility.(size;,
' \'“‘{‘ . \“‘

' buffer- zone. acqhasability), species significance (rare, endangored
pecies, leverij significance, potential for hybridization),
hébit\diversity, level of exiating protection, stress, .
Goldsmith 1975 (Southeast England) Y

‘size, rariﬂy, species richness.,

- }\

IBP Peterson 1975 La Rpi et al., 1979 (International Western Canada)
‘range of'-major . .:. ' ecosystems (representativeneas), rarity,
| interest, numan-modified areas, docunented research and acientific
importance, size, diversity, fragility; educational value.
Ray 1975 (International).' ”
‘Ecologicalt representative, unique, diversity, naturalness, size,'
5N
- buffer zone, importance to wildlife, criticalness, inclusivenesa.
Practical: scilentific value, other use valuea, fragility,

feaSibility, redundancy, level of significance.

Smart 1975 (North America)

Y

level of species support (patterns of population concentration),'
species frarity, scientific and economic importance,

representativeness,‘use value, physically and administratably
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S A | ”
capable of being conserved and managed, threat of major land-use

1.in s, environmegggl pollution. . .
Sparrows Wight 1975 (U.S.) |
) Curry ¢ Status of Pupulation° population size and trend
Vulnerability. habitat loss and rate of loss, population
.concenttation, current reproductive rate, environmental
contaminants. ."
Recovery Potentiel' habitat protection,lsuccessional stage, growth
potential, ‘recovery potential.‘
The Species: taxonomic unit, hybridization potentfhl, endemicity,
specialization. polytypic or monotypic Species, security of
‘taxonomic unit. | ‘ ’ |
Fork each critetion, a site.is valued m st highly if there is'
) insufficient knowledge reéardiné the site. |
Sdrgent and Brsnde 1976:(Ver;ont,lU.S.)v
Natural Science' area, elevation, frequency of occurrence,‘
..(rarity), diversity, esgablished significance (level of
significance), fragility. ‘
?1anning: recreation  uses, eouc;tion/research uses, integrity,
management status,iplsnning status (jurisdictional authority ang
~ extent of formal plan), natural cycle protection.i R 4&%‘¢%
_Ratcliffe 1977 (Great Britain) | |
: size, diversity, naturalness, rarity, fragility, typicalness,

recorded history, position in ecological/geographical unit, potent

S value,:intrinsic appeal. T &
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Wright 1977 (Great Britain)

i ' *
Scientific Apprsisslz ecosystem representativeness.

: ,
representativeness of geological region, diversity (community.

habitat. ‘plant species). species fsrity landscaps ‘category
'(naturalness), sensitivity to disturbance (buffer zone'snd human

) . ) . .
activttY). recorded history. SN

- . . . - - oo~

f
.Management Appraisal: access, boundaries, availability, security. of

'tenure, liabilities, manpower, cost, specialness (regards
conservation "interest") potential educational and amenity use. |
Austin and ﬁ{ner 1978 (New South Wales, Australis)
‘ area, rg$resentativeness; deéree of Kuman disturbance, rarity.
Everett 1978 (North York Moors, Englasf) ) |
| specles richness? naturalness, accessibility, typicalness, previous
studies, species“sr habitats which contrib&te to the character'of

" an area, artistic or aesthetic value.

Ploeg and V1ijm 1978 (Netherlands)

]

.

area, diversity (plant and animal species, plant alliances and
‘structural formations), rarity, vulherahility, replaceability.
Rabe and Savage 1979 (1daho, U.S.)
Primary' criteria: 24 physical and biological. characteristics -of
' aquatic and terrestrial components," Emphasis on diversity and
\ . ) '\. 1\ o : :
uniqueness. . K - . . s : »
' Secondary criteria: ownership,  size, access,.alternste'qses, threat,

.typeAredundancy.

Naturalness and land use conflicts were.used ae screening criteria,
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* Fuller 1980 (Great Britain)

v

Fpopuletion size, specieg/ diversity and rarify, level of

.significance. ‘ : ‘ ,

\ Reeves 1980 (Prince Edward Is)and, Cagada) - - ' |
site eignificance,‘s e'diversity,-fre;::;éngﬁ,ggcurrence, species.
significance, natural stability, size, probability of destruction,
exisfing buffer, status of natural feature (management assessment),:
mulitplicity of ubea, potential value, site ownership, access.,
Quebec Dept.‘of the Environment 1981 (Quebec, Canadax

Eligibility: conformity to the Act'(regerding'feéislative

.reetrictibnsj, reserve,;category, existing protec{ion of tgis type

(redundancy), value, land-use conflicts,

Assessment' representativeness '(environment,\\\bqlofical region,

plant and animal species), quality of environment diversity,

rarity, state of preservation, urgency of protection, socio-

economic pressure, - frggility, location on public lands, ease of.

-

acquisition,
FAO 1982 (Indonesia)
. Genetic values: size, diversity, rarity, endemism, rate of

exhaustion, degree of protection. S , T

: Socioreconomic:”'environmental"benefits' of Aprotection, land use
conflicts, priority, special value, use values, geological and
' , : o ‘ '

ethnic etraxs, research investments. E
. . . |
Management feasability: size, shape,Uint grity, low boundary
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Parks Canada 1982, 1983 (Canada) \
| uniquenesa, rarity, 'beatv exemple of a naturai thene
‘(representativeness), minimum modificationhby man.‘recoviry
pqte;tial. acientific'value and public intereat; aize,“dcgree of
protection, competing land usee, other efisting 'protectod areas
zredundancy), international criteria (level of aignificance)
Cottonwood Consultanta 1953 (Alberta. Canada) T C 0
'Ecologicalz. landscape repreeentetion, diversity (community and
physiognamy?. area, buffer ione,iosp;ciél featureor (rerity.
outstanding, endangered- species), degree of disturbance, extensive
resgearch, cultural and ‘geolyogic,extraa. : - ‘.
Nonecological: dietencevfrom management, access, iand use
conflicts., o |
Section Priorities' human population density, degree of impact,
Mdegree of preservation (formal, prq{ection), number of extinctions
in last IOQeyears‘ rate of habitat deatruction. number.and extent
of non—netive.snecieef(environmentei contaminents). e
Canadian‘Wildlife Service 1984 (Canada) ) | _
| P0pulation. density (species and habitat), featured species (numbe
and ebundance)r species concentration, rarity (speciee an¢
habitat), seasbnal importanCe'of site, site importance to feeturec
.species, site interdependanceJto edj%ce?t aree,‘uae,by othe:
~wildlife, ' .
.Threat: 'habitat (1oss' and disturbance), deéree‘ of..dieturbance
imminence of threat, certainty of impact. -

]

Cost initia) cost, recurring cost.

e - oo 1
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. ./
- Game and Peterkan 1984 (Contrel Lincolnahire, England) 2

Keddy - 1984 (Cnnada) e N

' luitability (lend use conflicta, ettitude of landownerl). N

+

Aveilability. eage of protection, timing of &yeil;kility&w$?1iticl%
s M v

eligibility, species rarity. assessment of ﬂfnagement.\f

Al
contaminante. vulnerability. attractive speciea, represbntatioﬁ\

\‘h

%,

rarity. area, 1eve1 Qf significance, redundancy, protection status.

extent o£ human-caueed modifications, degree of rarity (1eve1 of

-

significance).

~ Ontario Ministry of Natural Resources 1984 (Ontario, Canada)

5\

. ) o~
- representation, diversity, quality (naturalness), size, rarity,

species endangerment, remnant communities, integrity,

‘“; X ‘ ; :““' N - ’W" e
1y

concentrations of wilolife. linkage (connects or is,coﬁnected to

¢
other significant natural areas), unusual landforms. '

Alberta Fish and Wildlife 1985 (Alberta, Canada)

Biological: population trend (percent reduction over ten year

period), vulmerability, abundapce, distribution.

. “\\
Life-History: r and k factors.

' Extrajurisdictional: assessment of management potential for agency.

Island Nature Trust‘1985 (Prince Edwatd Island, Canade)

community preservation, species’rarity, vulnerability{ education,
recreation and research use, value, diversity (community and

Species), existing protection, size, accese, historical value.

kY
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Margules 1986 (North Yorkshire, England) . ¢ b
c \ . - d

R P

" management factors, recorded history.. S

| ! '5 : “ | « 1 258

A i

" Primary: div(ruity. rarity (species ‘and hibiilt{a

. 8.
representativepess, area, i'turﬁlnfbl. threat, ecologicel
.w s e : N L

fragili;y.

Secondary: wildlife reservoir potontial,> position 1in
. s . . ‘

‘)écologicallgeogré¥h1q unit, scientific value, other uss ﬁvaluo,

’

[
* . ! +
'
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Prototype Form Used gg Elicit Rankings and Weightings'w

of the Categories and Criteria Used in che Test Application
= i \,.J ’ : A { N B

» . . .
N B . - " . . i e ¥



Criterie Ranking and Weighting for . "kb
Special Natural Features of Interest(QSFI) -

Introductory Inﬂ!s:{tion L

-y This form 1s part of an evaluation methodology which is being
v
' developed for nature conservation purposes. The features being.

assessed are pecial" plant and animal species and their

iassociated habitats. -_;__ A S ‘ ",‘;;;

T - . . . -

- ‘"Special" species include those that . ape rar‘n ende:*c Wbensitive.

‘_peripheral,,or even unusual in behavior, asbaﬂiati

etc. s' S P SR f’5 :f ;
o The evaluation fethod is unique in that it evaluates specific,'

'*aspects&of the'sites where these occur. as well as certain aspects
<, R e T

of the speries themselves.{
“i’%g; UWhat‘is being evaluated are, once a list -of species s considered

aspecial, which species and sites are in the most ur&entv.

-vneed g; protectig&?* grgﬁncy is measured primari!& by the level of .

Ly

fthgga ﬁ.spedQEJﬁgr e faces and seco darily, by how significsnt the
sped&es/site 1s td coﬁE@rver/ ‘i f‘,- E . » “
, 3 _ . L,
‘hi.’.Listed within this form, is«a set off4 categoriesl' Each contains a%'

| | list of criteria used to identify species and specific sites whichi;i

x

are urgently in need of protection in Alberta. _ = ,
\ _ A .

Sz

P

s ’Each attribute is considered imqutant An- the measurement of the

urgent neé?" for protection. Some attributes are more. importantf
‘ B DA 2
o R R CE
‘than*otHers.' et T AT B ¢ ¥ f} v
) . . e R S C A c ., L E . T, / .
, : , :

e

«h .
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Your taek is to decide which criteria are more important than“

othere and by how much. This wi11 be done using your professionaif;‘

expentise in the areas of conservation, planning apd relatedf'
fields. | .

The categories and criteria are presented in this form as a two-
Level hierarchy. Each brqnch of the hierarchy represents either a
‘ - . v - . . .

tategory or an criteria.

A

k]

To make your task mdre convenient, each level 1s presented

separately.within this form. o '4."f -

L The attributes are hriefly defined separately in this form. '
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Your Task ‘ e T

Lour tees .. ‘ . TG
T

S R IR

- Using your professional ;judgement."wrié%' the "eeiéhtg ~you would
. . v i vy(} K o R . :
. assign to each category and criteria to reflect its relative
. . - . : 3 . Lo .o . "N

importancé;in assessing how threatened a‘site and/or apecies‘ie;-

It is also useful to think of each criteria and category in terms“w;

’ Qi

of how important it is in determining ‘the deeirabilitx of a aite

end/or species for. protection.

.

T.w ; -‘l“

-»  "Importance" relates only partly to the relative differences in

-

value between criteria.. The range of mea7ﬂrement that any ong

";'..)e b

. criterion may exhibit ie.aleo critical to the notion of importance.‘

@ -

For example, the importance of "Cost of Site Prﬂtection" will be»

3‘Mfferent-if the rﬂnge of costuconsiderei iexbgtwiin
U - TS Y Y A 1
-' /,000.00 than if it 1s.between. $100,000.00 and

2 ;o Coe-

vva;within,EIAubible wdnimum and maximum values,rNOT ppssible,

. : L

4

Aconceirable, or even actual ranges.
- S 1‘. V. . . n - :zl .
- Each criterion you are askes to_assess has been briefly\défined .

+

within this form. . The . categories are - not explicitly defin as

' these‘are,aﬁstract\dimensions. These are,defined implicitly by the

“ criteria incluﬁe&'under,tbem. Please aek for clarification if
either the criteria or categories are not clear.‘f‘ ,

B T &
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Rahking ot Categories and Crite‘ﬁia'ﬂis done by
‘a'-.'/ .b.li‘stisré in ordet the ‘ei'iteria (bt categ-ories)‘ ftom 'm;estl :iﬁportaﬁt;f .

to least-important.

Weighting of Categories and Criteria is dome'by: -

| L . N " ‘ [ ‘\’ " e

a, assigning a weight fo- 10 to the least important subcategory or.
. attribute (lowest rank) .a8 a common starting point. This has been

. T - ’ Q ‘ .

done ‘for' you'in edch case. »~ 9 | v

]

b, ,\Next, for the category . OT crition with the next higher rank, um
aasigx( it a weight to reflee,t ite mportance compqre to‘ the"lowest -
s

X .
}one% " For example, t may be. ha,lf again as important (}6/you as the

lowe%t critﬁon, If 80, 1t would receive a weight of 15. If it

4 Ld
‘ is twice as ,impo%nt, it would receive a weight of 20. ’, '

e, Then go to thewngx‘f most imgorﬁnt categpry or criterion and
' 1

A ' K
cOmpare it tthe one just co 1etedv an tepeat the process. vet

t)

Please Note:
- There is no limit to‘ the lweight' you may assign a cate‘gon‘s' or::
! % |

L criterion; . When-you finish you will have weighted a1 thec !
?
‘ categories and cti\teria to refleczb their relative importance to the

object‘hve of the evaluation as, stated earlier. S o

gz’e are no’ right ‘and\ wrong answer, we are interested)‘in personal
N ,

)y

: _elative to the other categories only. b‘ S bv.- | '<,V |



]

or& common scale. This will allow for intracriteria comi)arisone ,m

[
3 /'0- . " i [ ) \ .
, - ‘ ' “l

Each criter:l.on muet be aeeessed by you and then ranked and veighted '

relative to the other criteria witﬁn a g:lvén category. o

3 o 4

Even though the criteria are, meeeured on; very different scaleeiith

Very different ranges, ell ecales will eventually be converted to

‘\

1

be made and for c{iteria measurements .to be eventually combined

7 ~,
-'

-(.». i‘

"v;}




Species in

g
. o
D
. .
R
S
»
L4
i
¥ S0
v ;
I
R
-4
e

"Urgent Need" '

>f Protection

A‘\'

A
Recovery
e, " _ Potential
R r
p2
4 i ) ,
: — Level of
- 4 - Significance
) » :
" : ';,‘ ) ,
. R
Nonenviraﬁmental "y
_ Attributes: —| *
4 - Planning and
) = Management

) ‘QA E | o
- N T T N L
. ‘The Dimension Hierarchy '
- ;f Catcgoriea dr
e o o '
W ""p-Pop lation Statdb
, . . “*f—-Habitat Degradation ‘
‘ o N ‘S1ze : N
h - Disturban¢e/;__—-Buffe Zone | R
s . ® Sensitiv;;y o) Land~Use Cbnflicts -
Envir¢nmental . ¥ v L= Natural Di
‘ = Patte\rns o

Atiributes '

Considerati

Q‘X?Pance o
Popﬁlati

Concenxraxion »

Species IR Q;;

' Specia{izationh e
Habitat Resiliency

Reproductive .
Potential = -

;Jurisdictiona},
Significance y o

‘Security: of

Taxonomic Upnit

_' Scientific/

Educaﬁion'Valué
y ridization
Potential

Existing Protection :
L.QSSment of

‘3 nagement

‘ of P:otection
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U THE CRITERIA § i ™ Immnn NATURAL mA'ruREs S

IN URGENT NEED OF PROTECTION IN ALBERTA

ﬁ%e o - . i ]
ﬁ Populatibn \Status--measures the.»current levels of the populetion

relative to what is expected au{;ezu‘as well &e the current

‘ ) , M S
Al - GO Y - c "
, SR .

s ) -

gpte of decline.
2, De‘gree of Habitat Degradation--measures the amount and rate of
habitat loss in li,he iite. Habitat axe those factors a speciee

@
’ require to . live, such as cover. food breeding 1ocatione. etc.

Sizse—-measures the area of the sité’ relative to species area
5 S 8’6" )
»-H-f’j 'geq»uirements.

4, u/ffer Zone-—~measures “the quality a.nd q&agzity ) the buffer zone

T ¥ i Wg e 5 s
in relation to the general requfre‘méﬁts of the- species and external
8

* disturbances. . _' " .

o
S ) - o
5. Land-Use Conflicts L-measures on-site 1and—uses which may negatively

the species being evaluated. The type and* extent of site

‘”*'esaibility is considered “nder thiscriterion.

6. Natural Disturbances—--measures the existence of random destructive

events caused naturall.y wirich may negatively disturdb the speciee

!

. being evaluated. Such evernts are not, considered to be part of the

selective forc_es impinging on the speci.es, as are recurring or

. 5
2. g

cyclical natural diatur.bances such as annual flooding. L LT

7. Patterns of- Population Concentration--measures the tendency of the
. ‘ -

o species_ in general to concentra-te» and how many sites. 1t .»tends to

‘e

.con&entr_gte' at in fthe province.
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8. Degree of Specialization—-measures the tendency of the apecies inv

267

general to specialize in the aepecta of its. life-hiatory.
"Impo_rt‘ant‘ in determining how Veil the"species,wil'l respond onge
vprotective""action 1s init‘i‘ated'. '
9.. Habitat Resilience—-measures the. ability of the habitat to recover

from disruption once protective action ig initiated.

to reproduce

10. }leproductive Potential—-measures the specihs abi
? _‘o ,,oné‘ season to the next under favoreble conditions. This
; - :

- ,@ckde&.fthe average litter size, the average number of litters per

L

' ,%\etc. in Alberta. : . o " L

Jde:'i ﬁ d@ﬂﬂf mSignificance--this: records the levél of significance

“*hthis site and/or species.- Significance means international,
! . “

nal, regional or local importance, or ‘no importance.

T

124."8 urity of Taxonomic Unit--measures the level of safety that is

h‘

'Y
, Vl,‘urrently present for related forms or. within the same taxa as the
»
F
\ T
.,unit that are threatened the ‘more desirable it is to conserve the

species be‘!ng evaluated The more species within t taxonomic

0|' """ !
i
‘- ap ies under assessment.

l;".' By ! & o T
13, &ci’entific/ﬁducational, Value--measures ‘the existing of potential
e ’a . Y ) .
Tuse whicﬁ ican ‘be d-erived from the species and/or site. : The
by . Q% ¥ L -~ i
, emphasis is on the scientific values. R R
' ‘ AT . . " ~ ’

14, Hybridization Potential—-—measures the extent to which the species

- €

?’ 't‘ is knov%n to hybridize with sympatric fbrlﬁs. Species which do not.

hybridize are considered to contain more distinct genetic material

,_and therefore .are considered more valuabie" to -prot_ect‘. This does
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16.
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.

'y

subsequently ignorgd_vﬁ N o R ,
Degree of Existing Protection~-meesnkes_the,extent to which both

the site and species are protected

Assessment of Management--—measured the extent to which menegement

.

the site ind species.

Lo,

\",gpol‘icie‘_s and p‘rograms are ellowing‘ for the ctmtinued v\\ability of -

Cost of Protection ~ measures the cost whah Will be incurred by |

‘specidﬁﬁ.te protection. Measurement i‘ncludes'bovth 'stver't—up costs

8;@ maintenance costs.

g G

.not imply that“subspecies or variants have \‘o i)elue and will beM
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nking and Weightipg—'—:C‘qtego:ies

5 \ ~ .

1, Rank t:hd categoriea in the order“ of theip genefal 1mportance to |
‘you, based on the cvaluation ob{pctlvcav.’ -
2. Woight the - categotiee as requested in. the "YOUR TASK" section of*
chis forn. .
3. I'I‘hink _H_A_R&about your values. and choices. o ‘ .i

'
4, Remember, -some categories may be equal in weight to other

‘

categories from your professional perspective.

Categories , : “ Y |

&b C o ) o ’ . * l* )
“T 'Dist:,u&':'b\ahce/Seﬁitivity T !
2. . Recovery Potential , ’ °
s 3. Level of Sigﬁificance
4. .Planning and Management Considerations .
“Y h ¢ ‘Ii ' - | ' )
o _— . - o'T _
Rank Orded. . = . 3% R * Assign‘Weights ’“; .
. (place numbers of ' ST ' 81
categories in o~ R T VI
blanks below) : ) e e
Rank A ) . ,
1 ’ ' - , . -
Rk Be B S - |
" Rank C = " - . . o "
Rank D ‘ N , ’ . ' | . 10



\

e b

" Ranking and Weighting-fCritori;

Follow instructions. for ganﬁing and weighting of categories.

Disturbance/Sensitivity

Rank
Raqk

'Rank

Rank

Rank
Rank

,Ranﬂ

Population Status
Degree of Habitat Degradation
Site Size .

Buffer 2oné

Rank Order-
(place numbers of
. categories in
blanks below)

.-

c . e

-

|

(2%

1

' ’ N ‘ ‘\r,“ - .

. " »
t o
& . | »

3
5. Land-Use Conflicts

6. Natural Disturbances

. 7. Patterms. of Population

Cégcéntfation

Assggn inghts

1




S -  ;

s : ~ Ranking and Weighting--Criteria e
. A . B TR

'« 1., Follow instructions for ranking ,and weighting of categories. . A

AN 3 7-; K . > 4 ] e
Ciiteria--Recovery Potential S T
i. ‘Degree of Specialization. .
2.  Habitat Resilience.
§ 4 T
3. Reproductive Potential.
-Rank Order Assign Weight&’
B (pjlacq numbers of : "
«o . categories in S 2
- "blanks below) '
. . _ ‘ 3 ’Q \
Rank A ‘ .

Lo J
Rank B* ~
L ’;: : .
dekiﬁ" —_— . 10
' ¢



. T R 2
* © .. Rapking gnd Wiiﬁhtigg--dfitorilti‘#ff

N
A . T Lo

. ! e - o - » ,,’:“ . N * ' .
1, Follow'instructions fqr@:{hﬁiﬁg-nnd weighting of categories,

\ A o ‘ ‘ Ce e . ’ ‘.‘:g‘. ‘ ""’

Criteria--Level of Significap cc,‘aﬁ Ty T '{
L . / | Yo
1. Jurisdictional”Significance. - y e ‘ «

- 2. chu:i@y of Taxonomic Unit. 24

3, Scientific/Educétional Potential.

4, Hybridization Potential,

Rank Order - . Asaignchiéhta
(place numbers of ‘ '
categories in.
blanks below)

1 , .

Rank A

Rank B

Rank C '

- A

Rank D © ‘ ' C 10 )
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o e

Y  ,‘ el i | ; ‘Ranking andfweighﬁing:-ctiteria
1. Féliow instructions for'ranking and weighting of categories,
Criteria——Planniﬁg'and»Management CdﬁSidéraE&ons

S~ - . ©
~L .

- . <

: PREEEE e 7 R
1. Degree of Existing Pthection. o '~£ \

-

2.  Assessment of’Managemipt.'

~

Rank Order- i LT 'AsBiEE;WéiéﬁE§‘7 .

e mme bt 0 TEEERC
. categories in - .. I A L A

blanks below): . = . e

3. Cost of Protestin. . o~




R ‘: s APPendix 3.0 e
v 1 - ‘ . ~_ ,/.
Normalized Category and Criteria Weights
, Used in the Test Application, ‘ \ /
D Averaged from the Weights of the Five Stakeholders S

Stakeholders/ Holroyd Erickson Lee Butler Dodge Mean
Dimension/ , . (standard
. , . . L deviatfon)
¢ B - 5 Y S

« °

N . R ‘ ! . - //’Y C
Categories ‘ ‘ , T C L
Disturbance/Sensitivity W40 L4440 522,433,606 .48 [ (.082976).

Recovery Potential - ..04 .167 ,130 ..066 .091 .10 (.050544) . -

Level of Significance .36 .278 .26 .40 .242 .29 (.068251)
Plan. and Managem. - .20 .l1l11 .087 .10" .06l .I1 (.052713) . -
‘Ctiteria- ) | v T = .

 Population Status .299  .250 %.224 .799 .304 (.036953)

f—‘Habitatlpegradation ~.239  ,200 .259 ;269 .231 , 24 (.026848) .

"~ Site Size : _ ,105 .100[;.141 .119 129 a2 (. 0161.&@}~

Buffer Zone - ‘ : .149 .075  .059 .030 ,092 ,08 (. 044345) _
~ Land~Use Conflicts o -.149 150 .177 .179 .«154 16, (,014923)- .

* _ Natural Disturbance .030 .050 ,118 m045// .031 .06 (.036383)

_ Patterns of Pop. Cooiiyf'.030 .175 .023 ,060/..062 .06 (.061233)

. ‘ n . o . R . ;/c : . .
/ -

- " ' _ T T 7 T - —

. Specialization’ , . ™82 (571 .364 10 .286 .30 (.181422)"
‘Habitat Resiliency .273  .143 455 A50. 471 .39 (.154314)
Reproductive Potential +545 ,286 ,182 /40 .143 .31"’(.164445) o

. . ;
: o : , W, , ‘ i :
~ ’__\/\ '/, he

Jubisdictiondl Signif 645,235 476 .395 .464. .41 (.148241)
Security of Tax. Unit L1617 471 /238 .372 .357 <33 ;(.121325L//
. Scientific/Ed. Potent. = .065. .118 /095 *,186 .071 *.11  (.048903)
_ Hybridization Potential. .129 .176/”.914_.047 .107 .15 (.057567)

o ;
/

" . @ . v

Degree of Exist.-Protec. .541 571 .333 652 ,652 .55‘,(.130785)

Assessment of Mngmnt.  .403 (286 .222 ',304 .261 .30 (.068457)
Cost of Protection .  .054 /.143 444 044 ..087 .15 _(.166440)

co

.k"‘r/‘/

S \

“ e ;
4 :
/ <274 )



The data collected from 24 interviews during 1984 1985 is listed*

A‘below.

S

“‘affiliatiOn aWd pertinent comments made are presented

'information consists of the

APPendix‘A e

type

_‘example used to illustrate it. s

[

name, affiliation

Cuthbert, Doug
 AFW, Nongame Section

Erickson, Garf

" _AFW, Nongame' Secttion -

La Roi Georgen'

‘University of Alberta,,-l

:botany

- S N

>Kar1 Leon - 3
AFW, ichthyology

type

"fragile environmen
rare species 2

 diversity of rare

; species
. rare species

LY
o

~

peripheral/rare

s rare/indicator speciesﬁ

0

rsre/peripher31J
-scientific interest

~
yoo

vulnersbie

f'endemic/unique genetic

composition
‘rare’ species
N . PR v

-y
3

. .275

.
.

R
-

example

cormorant nabitat‘
ferruginous hawk

' Brazeau Reservolr .’
" bluebird

I

‘Short-grass Prairie

" Subregion .

Ord's Kangaroo Rat, -
Long-toed Salamandér

‘Yucca Plant

Wagner Bog

' -

~

Bull Trouf". { -

Athabasca Rainbow
Arctic Char

The name of:the interviewee; their agency or organization

Pertinent

-of. special feature mentioned and  the

P N
)



Hilchie, Gerry Do S
University of Alberta

entomology ,

speciles
. ' ) ", . rare/specialized’

~ habitat

.. A , C
Prepas, Ellie o \\ .
" University of Alberta 7 :
zoology, aquatic ' ' e
ecological anomoly

systems..
o «

Stepn@y, Philiﬁ' .
Alberta Provincial

Museum . : -
.Asst, Director ' rare/peripheral
, . 1 -
' i?vulnerable/migtatiog“

path of raptors
peripherdl ‘species
rare species = -~
endemic species/. .

transitional zone

I S

L 4 .
Evané, William
. “University. of- Alberta
: entomology : S

. ,

N

Gaoeé Coryum
CWs

€ are species
vulnerable habitats
fragile s

Wishart, Willlam‘ .
"AFW, habitat management sensitive arehf'
. , - S~ ,‘\"(/‘:\
o mnant/rare{* -
o peripheral ;' “ %o
disjunct/restricted
& P range

ra;e-species

high -concentrations of

' ’ - central mountains
"tiger beetles in .
- sdndy habitats:

"

276

butterfliee in westf

e

hyper-eutfpphic lake

southernmost po¥tion
of province

Porcupine Hills area
Trumpeter Swan -
White Pelican )/.

" Waterton National Park
© Area

S

(Fleeing Horse Lake .

White Peli

c
. Succeeding ietlands
precambrian rock ',
« outcroppings

‘snake‘hibernaoula,

pelican colony
Woodland Caribou

Pronged-horn Antelope

Rocky ﬁounteih Big

Horn Sheep

-crayfish in Churchill

River

&



-3 2

each, Robin - . ° T, ‘ ) L
environmental . . o o S8 '
consultant, - - ' ' ’ ' i al

‘wentomology " R disjunct species/ - south- facing slopea of B
e BRI community R 2 Peacé River '
N \ p\eyﬁpralg species *  horned lizard, black ~—
' , “ " widow spid
, 'rare/restricted range wolf spider,ig
.. ‘ : b o L southern mountains
: ' ~. unique behavior - - burrowing spider
: ~ A temporally unique/
; E unusual habitat . Agruilloblatta species :
o ' o disjunct _ _ Cypresb Hills - '
 Koski, William ., -
' environmental, oo L o
‘consultant, e R .
ornithology . .. " perdpheral/rare Whooping Crane
- . peripheral/sporadic N A
- ) _ distribution ’ : Piping Plover
4 -7~ aesthetic interest ‘Prairie falcon
i largest population’in
- Canada p ‘Trumpeter Swan at
“ . - Saddle Hills
- fﬂi - / A
Samuel, ‘William ' sensitive " . White Pelican }
" University of Alberta unusual behavior, : Pika ' g
zoology, mammology . very old aspen stand 5 Mile Island
and parisitology ~ - peripherg% ' Rufous -Hummingbird
. : T . Y N - ¥ -
. Showalter, Tim : o \ -
. University of Alberta . unique species herptofauna in
" zoology . C Tyrrel Lake
) o Y
Stelk, Charles - . : s
environmental . interesting geologic R :
" consultant, i history/fragile - fossils in Badlands
geology . rare human/animal ) : r
' - " interaction o buffalo jump
' ‘'unusual geologic lack of soil in
. feature ¥ . 'Canadian Shield
- . - * _ (Razan Upland).

Ead
._"
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o . . + N ' N -
. Paetz, Martin - BT T LR ¢
genvironmental o o .
.consultant, : .
ichthyology ' rare, limited - Mottled Sculpin
: “ . - distribution e
rare, limjted’ Log Perch
B distrib n’ . . ‘
b " large size . ' White fish in
L - Buck Lake
endemic - » Athabasca Rainbow
: S o Trout
. A . S
- Van Ness, Jim - h
University of Alberta . - o
zoology, entomology. rare/uﬁique _ Crayfish in Beaver
' -0 S \ ‘/ , River
.1nterest1ﬂg - larval tiger
. physiologicdl - % . salamander -
- T < occurrence ¥ ; . I ‘
‘ large size : - fairy shrimp species
unique. habit&A/spec{es brine shrimp
- restricted rahge/ blind cave isopod
J; éisjunct - . ‘species
Stubbs, Bruce. ’
7 AFW, habitat - -
assessment” ) critical/sensitive . overwintering and
: ’ ‘ ‘reproductive sites.
Fenna, Lois : S -
private environmental ~ . ‘
education ° _ . high educational value Cooking Lake *
o - ) ’ Moraine
; ~'~'/
Roberts, Wayne i o . . .
! University of Alberta - o : ~ ’
zoology - ' \ rare/restricted . log perch 4
i . \\ abyndance ””J :
) . deélining population Leopard Frog
endemic/rare Bull Trout
o - -aesthetic quality ~ Canada Geese
E s  1interesting Behaviors ‘su€ker species
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v .
. 2
Nelson, Joe
- University of Alberta'“ ‘ - T , B
voology, ichthyology - high scientific value - s Kananaskis Country
. ‘ , pnique assemblage of sink-holes near -
species Ft. Smith .
, o » ,
vulnerable/northern~ White Pelican
- most extension - . ¢
i interesting _ ' : ]
. . physiological - ‘ Brook Stickleback
4 ‘occurrence ) which fail to
o - “evelop pelvic
R ;8keleton y,
endemic , - Cutthroat Trout
peripheral/rare "~ Milk River Area
rare specles lamprey
- unique assemblage tropical fish -

introduced in
Banff hot-springs:

- -y . . ! T .
Vitt, Dale | , . . .

University of Alberta, : o \

botany . : unique assemblage/ . Kakwa Falls
S T peripheral ” ‘ >
unusual microclimatic Kakwa Falls
. feat o _' -
' disjuytct/refugium Mountain Park
outlier/disjunct ., = - Goose Mountain
rare community/species Cadomin. Mines/blind

- 1sopod
‘unique geological C
feature patterned mires at
McLellan Lakas

N >

Wallace, Cliff
environmental { — :
‘congultant rare/fragile/outstanding active dune system of

- - Athabasca area -

outlier/diversity of mo?st site Cordilleran
species - Mature Abiea species
of Swan an Hills -
| unique patterned ground/ : N ’ -

. ~ disjunct species/ -~ Plateau Mountain
} \ : outlier v ’ :



‘Rutter, Nat
University of Alberta,
geology

unique/disjunct

* community and-

- intereating‘geologic
’featuree ¢

éeasonally high‘
~ concentrations , .

area of periPherai;ty,L

diversity and largest

1arge§£ remaining

quaiity area /;{

fragile
relict/interesting
geologic history

unusual/geologic
process

“ modal Aspen Parkland

280

Whale Back Ridge , .

 Beaverhii1 Lake

Milk. River Area

“wetlands of Peace-
Athabasca Delta

.~
at Rumsey Areau?fhlgggf

U
#

fogsils on the banks
of the Red Deer
River -

hoodoos in Dinosaur
Provincial Park

Athabasca. glacier,

south of Jasper '
volcanic lava boulders
- in Waterton National
. Park - '




