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A B S T R A C T 

Extant data on the abundance, d i s t r i b u t i o n , and d i v e r s i t y o 

non-game animals of the Skagit Valley ( s p e c i f i c a l l y , small 

mammals, non-game avifauna, cavity-using species, and waterfowl) 

are reviewed. P r i n c i p a l sources include Slaney (1973), w i l d l i f e 

records of the B r i t i s h Columbia Provincial Museum Vertebrate 

Division, University of B r i t i s h Columbia Vertebrate Museum 

records, and n a t u r a l i s t f i e l d t r i p records. Totals of 24 small 

mammal and 186 avian species have been recorded i n the Skagit 

Valley to date. 

General research directions are presented based on 

management objectives expressed i n pr o v i n c i a l preliminary 

management plans for non-game species. A means of coordinating 

several research directions i s suggested. S p e c i f i c research 

questions for small mammals, cavity-using species, non-game 

avifauna, and waterfowl are l i s t e d . 
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1. INTRODUCTION 

Barnard (1986) i d e n t i f i e d d e f i c i e n c i e s i n baseline data for 

s p e c i f i c groups of w i l d l i f e species inhabiting the Skagit River 

Watershed. Among these d e f i c i e n c i e s was the lack of updated 

species presence l i s t s for avifauna and small mammals i n the 

watershed. Updated species l i s t s i n d i c a t i n g species d i v e r s i t y , 

abundance, and d i s t r i b u t i o n would provide the necessary data bas 

to develop comprehensive research proposals and management plans 

This report has two objectives. F i r s t , to review the 

l i t e r a t u r e to determine the presence and status of non-game 

w i l d l i f e ( s p e c i f i c a l l y non-game birds, cavity-us ing species, 

waterfowl, and small mammals) within the Skagit River Watershed 

of B r i t i s h Columbia and p a r t i c u l a r l y within the Skagit Valley 

Recreational Area. Second, to suggest broad research directions 

exploring the potential for management of non-game w i l d l i f e i n 

the Skagit River Watershed. 



2. STUDY AREA 

The p r i n c i p a l study area i s the Skagit Valley Recreational 
2 

Area which occupies 328 km within the Skagit River Watershed. 
2 2 

The watershed i t s e l f consists of 8144 km , 1086 km of which i s 

located i n B r i t i s h Columbia. The watershed has been described i n 

d e t a i l by Slaney (1971, 1973). 

Major t r i b u t a r i e s of the Skagit River include the Sumallo 

River, Klesilkwa River, and Nepopekum (Muddy) Creek (Fig. 1). 

Portions of the valleys of a l l these t r i b u t a r i e s l i e within the 

Skagit Recreational Area. The Skagit River flows in a westerly 

d i r e c t i o n from i t s source i n the Hozameen Range of Manning Park 

to the confluence of the Skagit and Sumallo Rivers. The valleys 

in t h i s northern portion of the watershed are characterized by 

steep walls and narrow valley bottoms. Below the confluence of 

the Skagit and Sumallo Rivers the Skagit flows south for 39 km 

to the international boundary into Washington State. Below the 

confluence of the Skagit and Klesilkwa Rivers, the Skagit Valley 

bottom becomes f l a t and broad. The Skagit River Valley i s one of 

the few flat-bottomed valleys i n B r i t i s h Columbia not inundated 

by a lake. 

The Skagit River l i e s i n a rain shadow created by the 

Pickett mountain range. The v a l l e y bottom i s therefore unusually 

dry for watersheds west of the crest of the cascades. Six 

biogeoclimatic zones occur within the watershed including: 

1) Alpine Tundra and Mountain Hemlock 2) Alpine Tundra and 
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Figure 1. The Skagit Valley Recreational Area 



Englemann Spruce- Subalpine F i r 5) Coastal Western Hemlock and 

6) Interior Douglas-fir. The c l a s s i f i c a t i o n of these zones i s 

presently being modified by Fuhr (pers. comm.). The intermixing 

of zones c h a r a c t e r i s t i c of coastal and i n t e r i o r B r i t i s h Columbia 

results i n diverse small mammal and avifauna populations. 

3. PART ONE "Species Present" 

Two p r i n c i p a l sources were examined to aggregate available 

information on avifauna and small mammal presence, abundance, and 

d i s t r i b u t i o n . One source was written documents about the Skagit 

River Watershed. Most of these reports were prepared during 

investigations of the impact of the proposed High" Ross Reservoir. 

The other source included sighting and breeding records of the 

Vertebrate D i v i s i o n of the B r i t i s h Columbia P r o v i n c i a l Museum and 

of the Vertebrate Museum of the Department of Zoology of The 

University of B r i t i s h Columbia, and f i e l d t r i p records of loca l 

n a t u r a l i s t s . 

Limited w i l d l i f e research has been c a r r i e d out i n the Skagit 

River Watershed of B r i t i s h Columbia. The most comprehensive and 

r e l i a b l e study was done by Slaney (1971, 1973). Studies 

completed prior to Slaney's report do not contain additional 

information. Moreover, papers containing data on non-game 

w i l d l i f e i n the Skagit v a l l e y written af t e r 1971 seem to draw 

en t i r e l y on information co l l e c t e d by Slaney (e.g. Adams et a l . 

1971, Gates 1974). Furthermore, other potential sources of 

information on non-game w i l d l i f e were omitted from th i s paper 
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because of undisclosed methods of acquiring species presence or 

abundance estimates (e.g. Robichaud et a l . 1971). 

In addition to Slaney (1971,1973) two other sources of 

information on non-game w i l d l i f e were deemed valuable. These 

sources were museum and n a t u r a l i s t records. However, h i s t o r i c a l l y 

the Skagit River has not received a high level of recreational 

use; consequently sighting and breeding records are scarce and 

often dated. 

Barnard (1986) has reviewed e x i s t i n g l i t e r a t u r e containing 

data on avifauna and small mammals. This report contains a more 

detailed summary of ex i s t i n g l i t e r a t u r e primarily to provide a 

more complete base for the proposed research d i r e c t i o n s . Also, 

museum records and n a t u r a l i s t records augment the l i t e r a t u r e 

review done by Barnard. 

3.1 Methods 

Barnard (1986) noted that l i t t l e or no data supplementary to 

Slaney (197 3) e x i s t s . The l i t e r a t u r e review completed during t h i s 

study supports Barnard's statement. Presence-absence l i s t s of 

avifauna and small mammal species using the Skagit Recreational 

Area were developed p r i m a r i l y from museum records and the work of 

Slaney (1971, 1973). Additional information on species d i v e r s i t y 

was obtained from notes of n a t u r a l i s t f i e l d t r i p s . I considered 

these sources to be the most r e l i a b l e information available. 

Slaney's results are summarized and updated where possible to 

provide a r e l a t i v e l y complete picture of the status of 
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knowledge of non-game mammals and avifauna i n the Skagit Valley. 

The terms of reference of the contract for t h i s report 

i d e n t i f i e d four s p e c i f i c groups of species to be reviewed. These 

groups were 1) non-game mammals, 2) non-game avifauna, 3) c a v i t y -

nesting avifauna, and 4) waterfowl. Because additional 

information on some small mammal furbearers and game birds, 

i s included i n t h i s report, however, the four groups of species 

reviewed have been altered to include: 

1) small mammals, 

2) non-game avifauna, 

3) cavity-using species, and 

4) waterfowl. 

These four groups are not mutually exclusive as, for example, 

non-game avifauna includes some cavity-using species and 

waterfowl includes both non-game and game birds and cavity-using 

species. 

3.2 Sma11 Mamma1s 

Small mammal species d i v e r s i t y and density data from Slaney 

(1973), the Vertebrate D i v i s i o n of the B r i t i s h Columbia 

Pr o v i n c i a l Museum, and the Vertebrate Museum of the University of 

B r i t i s h Columbia, are summarized i n Table 1. Because of the 

dearth of museum records, no ca l c u l a t i o n of species density was 

attempted; instead, the number of observations for each species 

is recorded. D i s t r i b u t i o n maps and tables associating animal 

density and habitat type are presented i n Appendix 1 for those 
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Table 1: Abundance of small mammals i n the Skagit Valley 

S c i e n t i f i c Name Average density 
Slaney (1973) 

Number of 
Observations 

(B.C.P.M. 1, u . B . c r ) 

Insectivora 

Neurotrichus gibbsi 
Sorex cinereus 
Sorex monticolus 
Sorex p a l u s t r i s 
Sorex vagrans 

Chiroptera 

Eptesicus fuscus 
Lasionycteris noctivagans 
Myotis lucifugus 

Lagomorpha 

Lepus americanus 

Ochotona princeps 

Rodentia 

Clethrionomys gapperi 
Microtus longicaudus 
Microtus oregoni 
Microtus townsendi 
Peromyscus maniculatus 
Peromyscus maniculatus 
austerus 

C i t e l l u s saturatus 
Glaucomys sabrinus 
Glaucomys sabrinus 

£ uliginosus 
Tamias amoenus 
Tamias townsendi 
Tamiasciurus douglasi 
Tamiasciurus hudsonicus 
Zapus trinotatus 

0.26/ acre 1 
0.21/ acre 0 
0 records 4 
1 record 0 
0.70/ acre 2 

0 records 2 
0 records 2 
2 records 0 

0-2/ acre depending 
on habitat (Appendix 1) 0 
large nubers i n 
one location 0 

not calculated 3 
not calculated 2 
not calculated 1 
not calculated 1 
not calculated 10 

0 records 20 
2 records 0 
5 records 1 

0 records 1 
0.04/ acre 0 
0.11/ acre 3 
0.63/ acre 4 
0.12/ acre 1 
not calculated 1 

1 B.C.P.M.= B r i t i s h Columbia Provincial Museum records 
2 U.B.C.= Records from The University of B r i t i s h Columbia 

Vertebrate Museum 
f 



species investigated by Slaney (1973). Records obtained from 

both museums were i n s u f f i c i e n t to determine species d i s t r i b u t i o n . 

Methods employed by Slaney to determine species 

presence, density, and d i s t r i b u t i o n are summarized i n Appendix 2. 

Slaney's records of species presence for varying hare, 

douglas s q u i r r e l , white-footed deer mouse, townsend chipmunk, and 

unknown species of bats have been corroborated ( Booth pers. 

comm. Farr pers. comm., Howie et a l . 1981, and Weber 

1972,1973,1974) . 

A t o t a l of 24 small mammal species have been recorded i n the 

Skagit Valley Recreational Area. Portions of the watershed within 

the boundaries of Manning Park have been surveyed and documented 

by Carl et a l . (1952). Appendix 3 documents a l l small mammal 

species inhabiting the Skagit Valley Watershed and adjacent areas 

(including Manning Park and the Chilliwack V a l l e y ) . 

No other r e l i a b l e data pertaining to small mammal presence, 

abundance, or d i s t r i b u t i o n were located. 

3.3 Non-game avifauna 

Slaney (1973) provides the most r e l i a b l e , comprehensive 

assessment of the avifauna of the Skagit River Watershed i n 

B r i t i s h Columbia. Slaney recorded 177 bird species. Appendix 4 

records these species with annotations as to seasonal occurrence, 

breeding status, and habitat preference. Of the 177 species, 82 

were considered to breed there. A t o t a l of 25 species were 
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resident in the study area throughout the year; 130 species were 

estimated to use the valley during migration. Slaney reported 20 

species u t i l i z i n g the Skagit River Watershed that were uncommon 

to coastal B r i t i s h Columbia and 7 species found only i n extreme 

southwestern B r i t i s h Columbia (Appendix 5). The remaining 150 

species occur regularly along the coast. The apparent d i v e r s i t y 

of avifauna i s thought to be a r e s u l t of the intermixing of 

coastal and i n t e r i o r habitat types. 

Slaney (1973) developed a habitat rating for breeding birds 

based on d i v e r s i t y and density data (Figure 2). Generally, he 

found dry si t e s and those with closed canopies were low i n 

avifauna density and d i v e r s i t y ; mesic habitats supported moderate 

bird density and d i v e r s i t y ; moist open habitats supported high 

avian density and d i v e r s i t y . Fuhr (pers. comm.) i s presently 

developing a new habitat c l a s s i f i c a t i o n . 

Weber (1972,1973,1974) recorded 3 species i n addition to 

those recorded by Slaney. McGrenere et a l . (1986) recorded a 

further 3 new species. Sighting records at the Vertebrate 

Division of the B r i t i s h Columbia Provincial Museum add yet a 

further 3 new species to bring the t o t a l number of species 

recorded i n the Skagit Recreational Area to 186 (see Appendix 6). 

Unfortunately, the breeding and migratory status of these newly 

added species has not been determined. 

Stevens et a l . (1972) recorded 13 potential additions 

(Appendix 6) to the bi r d species l i s t e d by Slaney (1973) in the 
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Figure 2. Habitat rating for breeding birds ( from Slaney 1973) 
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3.4 Cavity-using species 

Most cavity users are avifauna, however, some small mammals 

are included i n t h i s c l a s s i f i c a t i o n . A l i s t of cavity-using 

avifauna and small mammals i n the Skagit River Watershed i s 

presented i n Table 2. L i t t l e i s known concerning the d i s t r i b u t i o n 

of nesting and feeding habitat for these species. 

The spotted owl i s the only species l i s t e d in Table 2 that 

is considered endangered. Forsman and 3ooth (1986) conducted a 

survey of the spotted owl i n the watersheds of the Skagit River 

and i t s associated t r i b u t a r i e s ; methods of the survey are 

summarized i n Appendix 7. They found 3 spotted owls i n the Skagit 

River Watershed and also recorded 27 barred owls, 18 saw-whet 

owls, 1 great -horned owl, and 2 pygmy owls. The d i s t r i b u t i o n of 

these owls i s shown i n Figure 3. The 3 spotted owls recorded 

included a male near the mouth of McNaught Creek, a male on 

Nepopekum Creek i n Manning Park (outside of the Skagit 

Recreational Area), and a male near the Sumallo Grove, also i n 

Manning Park (just s l i g h t l y outside of the Skagit Recreational 

Area). A l l three of these s i t e s consisted of old-growth 

Douglas-fir, western red cedar, western hemlock, or s i l v e r f i r . 

Fuhr (pers. comm.) has developed a habitat s u i t a b i l i t y map for 

spotted owls i n the Skagit Valley. 

Forsman and Booth (1986) concluded that spotted owls are 

extremely rare i n the Skagit River Watershed and that barred owls 

are r e l a t i v e l y common for a b i r d of prey. Spotted owls rely on 

old-growth forests (Forsman et a l . 1972); Forsman and Booth 



Table 2 . Cavity-using' species in the Skagit Valley 
(adapted from M i l l a r 1985). 

COMMON NAME SCIENTIFIC NAME 

Cavity-dependent species 

* 
* 

* 

* 
* 

Wood duck 
Common goldeneye 
Bufflehead 
Hooded merganser 
Screech owl 
Pvqmy owl 
Barred owl 
Spotted owl 
Boreal owl 
Saw-whet owl 
Common f l i c k e r 
Pileated woodpecker 
Lewis woodpecker 
Yellow-bellied sapsucker 
Hairy woodpecker 
Downy woodpecker 
Black-backed three-toed woodpecker 
Northern three-toed woodpecker 
Violet-green swaliow 
Tree swallow 
Boreal chickadee 
Chestnut-backed chickadee 
Black-capped chickadee 
Red-breasted nuthatch 
Brown creeper 
Western bluebird 
Mountain bluebird 

Ai x s pons a 
Bucephala clangula 
Bucephala albeola 
Lophodyles cuculatus 
Ot us as i o 
Glauciduim gnoma 
Strix varia 
Strix occi dent al i s 
Aegolius funereus 
Aegolius acadi cus 
Col apt es auratus 
Drycopus pi I eat us 
Melanerpes Iewis 
Sphyrapicus varius 
Pi coi des vi 11 os us 
Picoides pubescens 
Pi coi des arcl i cus 
Picoides tri dactyl us 
Tachycineta lhalassina 
Iridoorocne bi col or 
Parus hudsonicus 
Parus rufescens 
Parus at ri cavil I us 
Sitta canadensis 
Cert hi a jami I iari s 
Sialia me xi cana 
Sialia cur rucoi des 

Cavity-using species 

* Barrow's goldeneye 
* Common merganser 
* Western flycatcher 
* House wren 
* Winter wren 
* Bewick's wren 

S t a r l i n g 
L i t t l e brown myotis 
Big brown bat 
Raccoon 
Red s q u i r r e l 
Chickaree 
Northern f l y i n g s q u i r r e l 

Bucephala islandica 
Mergus merganser 
Empidonax difficilis 
Troglodytes aedon 
Troglodytes troglodytes 
Thryomanes bewickii 
St ur nus vulgaris 

Myotis lucifugus 
Ept esi cus f uscus 
Procyon Iot or 
Tamiasciurus hudsonicus 
Tamiasciurus dougl as i 
Glaucomys sabrinus 
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suggested that the only way to manage for spotted owls i s to 

protect as much of the remaining old-growth and mature forest as 

possible. Forsman and Booth noted that there i s no guarantee that 

reserving old-growth w i l l be s u f f i c i e n t to ensure the sur v i v a l of 

the spotted owl population as barred owls may be displacing 

spotted owls throughout a large portion of t h e i r overlapping 

ranges. 

3.5 Waterfowl 

Slaney (1973) i d e n t i f i e d 22 species of waterfowl i n the 

Skagit River Watershed. Weber et a l . (1972,1973,1974), and 

McGrenere et a l . (1986) corroborated many of the sightings 

reported i n Slaney (1973) but did not record any additional 

species. S i m i l a r l y , museum records supported Slaney's 

observations but did not add further species. 

Slaney inventoried migratory and resident waterfowl by three 

methods: 1) d i r e c t counts during f a l l migration, 2) brood counts 

by species and habitat type during spring and summer, and 3) 

census counts throughout the year by boat of Ross Lake and the 

Skagit River. These inventory methods indicated that 200 to 300 

ducks and occasional geese were associated with Ross Lake, which 

provided 500 acres (202 ha) of open water. About 500 coots were 

observed during migration, resting and feeding along the shallow 

shores of the reservoir. About 50 dabbling ducks u t i l i z e d beaver 

ponds within the study area. These beaver ponds supported 2 

mallard broods and 1 golden-eye brood. 
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Slaney (1973) reported that seepages provide 40 acres (16 

ha) of waterfowl nabitat i n f a l l and approximately 5 acres (2 ha) 

in winter. These seepages allowed waterfowl to overwinter i n the 

Skagit Watershed. Common snipe frequented seepage areas as well 

as the fringes of beaver ponds ana the drawdown area. Wetlands 

near Whitworth ranch, along the Klesilkwa River, and near 26 mile 

bridge provided habitat for V i r g i n i a r a i l . The Skagit r i v e r 

i t s e l f provided 15 miles of waterfowl habitat; along the lower 

skagit 8 pairs of mergansers and 2 pairs of harlequin ducks 

raised broods. 

3.6 Upland Game Birds 

Upland game birds i n the Skagit River Watershed include the 

ruffed grouse, blue grouse, Franklin's (spruce) grouse, and 

white-tailed ptarmigan. Quantitative information on upland game 

bird density and d i s t r i b u t i o n i s available only from Slaney 

( 1973 ). Slaney's methods of cencusing upland game birds i s 

summarized i n Appendix 2. 

Ruffed grouse exhibited seasonal habitat preferences. In 

winter, birds frequented open habitats (logged land, roads, 

bluffs) from valley bottom to well over 3000 f t (915 m) 

elevation. Preferred vegetation types seemed to be Douglas-fir, 

cedar and hemlock overstories with alder, vine maple, or service 

berry understory. 

In the spring and early summer, 75% of the ruffed grouse 
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observed were located i n the valley bottom. Preferred habitats 

seemed to be dominated by cottonwoods and willows. 

In the f a l l , young ruffed grouse dispersed widely and were 

occasionally found i n pure coniferous forests, but s t i l l seemed 

to favour deciduous forests or regenerating young conifer stand 

Slaney reported a low density of ruffed grouse. Other 

sources, however, indicate that the population may be r e l a t i v e l y 

dense in comparison with other south-western B r i t i s h Columbian 

areas (Adams et a l . 1971, Farr pers. comm.) 

Slaney (1973) found blue grouse to be abundant above 1800 

(549 rn) elevation i n semi-mature Douglas-fir stands. 

Franxlin grouse were observed i n lodgepole pine stands 

scattered with spruce above 1725 feet (525 m ) elevation. Slaney 

noted that habitat appeared to l i m i t the population of Franklin 

grouse. 

Slaney reported 4 white-tailed ptarmigan among clumps of 

willow and cottonwood near the drawdown area of Ross Lake. 

In spite of the low number of ptarmigan recorded, Slaney f e l t 

that white-tailed ptarmigan populations were not habitat limited 

in the Skagit Valley. 



4. PART TWO "Research Opportunities" 

4.1 Introduction 

An environmental endowment fund has been established to 

enhance recreation and environmental concerns i n the Skagit River 

Watershed. Among the objectives to which the fund can be addressed 

are: 1) protecting scarce habitat or threatened w i l d l i f e species, 

2) furthering the understanding of the dynamic ecological 

relationships of plants, animals, and the physical environment, 

and, 3) promoting cooperation i n the wise use and management of 

natural resources. The fund i s to e x i s t for 80 years, consequently 

there exists a rare opportunity for long-term research. 

The Skagit Valley Recreational Area i s to maintain 

recreation and w i l d l i f e conservation as p r i n c i p a l land uses - a l l 

other land uses are secondary. Because there are few competing 

land uses and because obtaining monies from the fund does not 

require developing exclusively management-oriented research 

proposals as would be expected with industry related funding, 

research p o s s i b i l i t i e s are vast. 

The I4inister of the Environment i s required to "manage, 

protect, and conserve a l l p r o v i n c i a l animal l i f e " (B.C.M.O.E 

1979a. Two p r i n c i p a l goals for w i l d l i f e management are i d e n t i f i e d 

for B r i t i s h Columbia i n the Proposed W i l d l i f e management Plan for 

3 r i t i s h Columbia (B.C.M.O.E. 1979b) : 

1) to maintain the d i v e r s i t y of species representative 

of tne major biophysical zones of the province, and 
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2) to ensure tnat, within the constraints of land 

c a p a b i l i t y and b i o l o g i c a l l i m i t s of each species, 

w i l d l i f e i s a v a i l a b l e i n s u f f i c i e n t abundance to meet 

the recreational and economic needs of society. 

These p r i n c i p a l p o l i c y goals can not be met over the long-

term without managing for non-game avifauna, cavity-using 

species, waterfowl, and small mammals. 

Po l i c i e s and objectives more s p e c i f i c to raptors, non-game 

mammals, and non-game birds, have been i d e n t i f i e d i n 3 

preliminary management plans ( 3.C.M.O.E. 1979c, 1981a, and 1981b 

respectively)• 

4.1.1 Proposed management objectives for non-game mammals 

Most non-game mammals (mice, moles, chipmunks, etc.) are not 

yet declared w i l d l i f e under law. In spite of t h i s , non-game 

mammals f a l l completely under p r o v i n c i a l j u r i s d i c t i o n and 

management objectives have been developed for these species. 

Commonly recognized (though not necessarily recognized by law) 

non-game mammals are described i n B.C.M.O.E. (1981a). No 

l e g i s l a t i v e protection i s yet afforded non-game mammals except 

for a few species considered threatened or endangered. The status 

of non-game mammals i n Region 2 has not yet been studied. 

Among the management objectives for non-game mammals i s to 

identify and preserve areas of habitat p a r t i c u l a r l y r i c h i n 

non-game mammals and of habitat of mammals of s p e c i a l i z e d systems 

(B.C.M.O.E. 1981a). Furthermore the management of non-game 



mammals i s to be primarily for recreational use other than 

hunting. Public involvement i n management i s encouraged 

(B.C.M.O.E. 1981a). Interagency cooperation to preserve habitat 

d i v e r s i t y i s also suggested as management for non-game mammals 

focuses largely on habitat management. 

4.1.2 Proposed management objectives for non-game avifauna 

Non-game avifauna includes a l l birds other than ducks, 

geese, upland game birds, and raptors. J u r i s d i c t i o n i s shared 

between federal and p r o v i n c i a l governments for migratory and 

insectivorous birds; a i l other birds f a l l exclusively under 

provincial j u r i s d i c t i o n . Most non-game birds are protected by 

provincial l e g i s l a t i o n . Federal l e g i s l a t i o n protects both 

migratory and insectivorous birds. A r t i c l e 1, section 2 of The 

Convention for the Protection of Migratory Birds of 1916, 

declares that migratory insectivorous birds, migratory game 

birds, and migratory non-game birds be protected. A r t i c l e 2, 

section 2 establishes a year round closed season on taking of 

migratory insectivorous birds and most migratory non-game biras, 

and establishes p a r t i a l seasons on migratory game birds. A r t i c l e 

4 protects migratory bird eggs and nests from destruction. The 

Migratory Bird Convention Act of 1917 empowers the Governor i n 

Council to make regulations necessary to protect the habitat of 

a l l migratory birds inhabiting Canada during any part of the 

year. 

P r o v i n c i a l l y , the Preliminary Non-game Bird Management Plan 
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for B r i t i s h Columbia (B.C.M.O.E. 1981b) i d e n t i f i e s 4 p r i n c i p a l 

objectives. Among these are to: 

1) cooperate with other agencies and groups to 

establish a system of surveys to determine 

population trends i n numbers of non-game birds, and 

2) i d e n t i f y and preserve areas of habitat p a r t i c u l a r l y 

r i c h i n avifauna fauna or habitat of birds of 

specialized systems. 

Non-game birds are to be managed primarily for t h e i r aesthic 

values ana recre a t i o n a l use other than hunting. To meet the above 

objectives, habitats c r i t i c a l to any species are to be i d e n t i f i e d 

and protected, interagency cooperation i s to be sought to 

maintain or enhance habitat d i v e r s i t y , and public involvement i s 

to be encouraged. Several problems hinder the immediate 

achievement of these objectives. Among these problems are 1) 

c r i t i c a l habitat requirements for some bi r d species are not 

known, and, 2) information on population d i s t r i b u t i o n and density 

is inadequate (3.C.M.O.E. 1981b). 

In Region 2 proposed management objectives for non-game 

birds include maintaining the present d i v e r s i t y and d i s t r i b u t i o n 

of non-game birds i n addition to the above mentioned pro v i n c i a l 

objectives. The objective "to i d e n t i f y and preserve areas 

especially r i c h i n avifauna or habitats of birds of specialized 

systems" i s designed to protect the d i v e r s i t y of bi r d l i f e and to 

provide areas for the public to observe birds i n the i r nabitat. 
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4.1.3 Proposed management objectives for raptors 

Raptors include hawks, falcons, h a r r i e r s , eagles, owls, 

ospreys, and vultures; a l l are under the exclusive j u r i s d i c t i o n 

of the prov i n c i a l government and a l l are protected. 

The Preliminary Raptorial Bird Management Plan for B r i t i s h 

Columbia (B.C.M.0.E.1979c) has among i t s objectives t o : 

1) maintain viable populations within h i s t o r i c a l ranges of 

a l l species of r a p t o r i a l birds occurring i n B r i t i s h 

Columbia, and 

2) enhance populations of species which have seriously 

declined. 

Proposed management objectives i n Region 2 for raptors are 

id e n t i c a l to pr o v i n c i a l objectives with p r i o r i t y given to 

maintaining viable populations of raptors known to breed i n the 

region. 

Raptors are to be managed primarily for public viewing i n 

the wild. To meet the above objectives, several management 

prescriptions are suggested, among these are: 

1) Protect c r i t i c a l nesting areas and key prey of those 

species which have declined or which are of public 

concern. 

2) Monitor a l l species with emphasis on species which 

have declined or for which there i s a public demand, and 

3) Encourage private groups and individuals to report 

nesting s i t e s and major migrations of a l l species. 
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Several nroolems nave been i d e n t i f i e d impeding the a t t a i n i n g 

of the management objectives, among these problems are: 

1) inventory of most species i s lacking and obtaining tne 

information i s d i f f i c u l t , and, 

2) habitat of prey species i s being destroyed. 

4.1.4 Proposed management objectives for ducks 

Separate preliminary management plans have been prepared for 

ducks and geese. Legal j u r i s d i c t i o n for a l l waterfowl i s shared 

between federal and p r o v i n c i a l governments. 

P r o v i n c i a l l y , management objectives include: 

1) protecting, and where desir a b l e , enhancing wetlands of 

major importance to ducks, and 

2) providing an opportunity for people to observe ducks 

in t h e i r natural ha-bitat. 

However, ducks are to be managed primarily as game birds. 

Management prescriptions to meet the above objectives include: 

1) protecting c r i t i c a l wetland and enhancing wetlands 

where desirable, 

2) encouraging p a r t i c i p a t i o n of private groups in the 

protection and enhancement of wetlands, and 

3) developing a wetland system of W i l d l i f e Management 

Areas throughout the province for the protection of 

ducks and public viewing. 

4.2 Research Directions 



The Skagit Valley Recreational Area provides habitat for a 

di v e r s i t y of non-game mammals and birds. The d i v e r s i t y of 
r vegetation types r e s u l t i n g from the mixture of coastal ana 

i n t e r i o r habitats supports fauna of both coastal and i n t e r i o r 
r~ 

B r i t i s h Columbia. Because the Skagit Valley i s a unique habitat 

and because i t suoports an abundance of diverse w i l d l i f e close to 
r 

an urban center, p r o v i n c i a l preliminary management objectives and 

r- prescriptions indicate that i t i s a strong candidate for 

intensive management of non-game mammals and birds. 

4.2.1 Species with limited d i s t r i b u t i o n s i n B r i t i s h Columbia 

Because of the geographic location of the Skagit Valley i n 

B r i t i s h Columbia and because of the special habitats comprising 

^ the Skagit Valley, the Skagit Valley supports certain species 

having limited d i s t r i b u t i o n s i n B r i t i s h Columbia. These species 
r~ are of p a r t i c u l a r i n t e r e s t because of th e i r addition to the 

di v e r s i t y of fauna i n B.C., the l e g i s l a t i v e mandate to protect 

species with limited d i s t r i b u t i o n s , and the limited geographic 

area within whicn to do research. The Skagit Valley may provide 

an opportunity to study the spotted owl, f l y i n g s q u i r r e l , 

r- trowbridge shrew, and mountain beaver, a l l species which have 

limited d i s t r i o u t i o n s in B.C.. Of these species, research of the 

' spotted owl i s of the most importance. Mountain beaver and 

trowbridge shrew have been i d e n t i f i e d i n areas adjacent to the 

Skagit Valley, but although they l i k e l y inhabit the Skagit 

f Valley, they have not yet been sighted there. 
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The spotted owl i s currently being considered for l i s t i n g as 

"endangered" i n B r i r i s h Columbia. Management objectives 

concerning r a p t o r i a l birds propose protecting c r i t i c a l habitats 

and prey species and monitoring species which have declined or 

are of public concern. The spotted owl i s both of public concern 

and declining over i t s h i s t o r i c a l range; i t s present range i n 

B r i t i s h Columbia i s thought to occur e n t i r e l y within Region 2. 

Studies into c r i t i c a l amounts of nesting and feeding habitat 

to support a population are necessary to formulate a 

comprehensive management plan. Forsman and Booth (1386) suggest 

that the remaining old-growth habitat i n the Skagit Valley be 

reserved for spotted owls in spite of the uncertainty as to the 

effects of barred owl populations on the long-term v i a b i l i t y of 

spotted owl populations. — 

Trowbridge shrew inhabits a limited area of southwestern 

B r i t i s h Columbia; l i t t l e i s Known about i t s habitat requirements 

or preferences. Hooven (197 3) suggested that the trowbridge shrew 

prefers d r i e r habitats than does the vagrant shrew. The 

d i s t r i b u t i o n and habitat requirements of trowbridge shrew must be 

determined before i t can be successfully managed in the Skagit 

Valley. 

The mountain beaver has not been i d e n t i f i e d i n the Skagit 

Valley, however, populations ex i s t i n neighbouring areas and are 

therefore also l i k e l y to e x i s t i n the Skagit Valley (Nyberg pers. 

comm.). Mountain beaver has been studied extensively i n 

Washington and Oregon where i t i s a major forest pest. It 



causes only l o c a l i z e d damage i n B r i t i s h Columbia where i t s 

d i s t r i b u t i o n i s very li m i t e d (Cosco 1580). Nevertheless, 

this limited d i s t r i b u t i o n makes mountain beaver of intere s t to 

the Ministry of Environment and Parks as indicated by there 

non-game mammal management proposal. Information on t h e i r present 

d i s t r i b u t i o n , range extensions or depletions, and population 

density i s necessary to propose any management plans for mountain 

beaver; much of t h i s information i s available i n Cosco (1980). 

4.2.2 Species with wide d i s t r i b u t i o n s i n B r i t i s h Columbia 

The Skagit Valley Recreational Area provides habitat for 

many species that enjoy a wide d i s t r i b u t i o n throughout B r i t i s h 

Columbia. The ecology of some of these species i s poorly 

understood, p a r t i c u l a r l y of bats (Chiropterans) and several small 

rodents. The Skagit Endowment Fund provides the means for 

researching the ecology of these species, i d e n t i f y i n g the roles 

of bats and rodents i n c o n t r o l l i n g forest pests, determining 

c r i t i c a l habitats, i d e n t i f y i n g the importance of some small 

mammals as a food source for raptors and furbearers, and 

suggesting management options that could be applicable throughout 

B r i t i s h Columbia. 

Management objectives for non-game mammals, non-game bir d s , 

waterfowl, and raptors suggest managing for species d i v e r s i t y 

close to urban centers so as to provide public access and 

involvement in w i l d l i f e recreation and public p a r t i c i p a t i o n i n 
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non-game animal surveys. These management objectives suggest that 

the Skagit Valley, because of i t s proximity to the lower mainland 

and i t s w i l d l i f e species richness, i s a prime candidate for 

intensive non-game mammal and avifauna research, management, 

and development of public viewing programs. Although the Skagit 

Valley i s not a major migratory route for waterfowl, wetland 

management could create areas valuable for waterfowl viev/ing. 

Small mammal enhancement i n these wetland areas could further 

increase the potential for public viewing of w i l d l i f e . 

4.2.3 Species-habitat relationships 

In addition to o f f e r i n g the opportunity to investigate the 

natural history of several species, the Skagit Valley provides 

the opportunity to explore the relationships between habitat 

manipulations and species population responses. Non-game mammal 

and b i r d management focuses largely on habitat management. Thus 

understanding the relationships between non-game species and 

thei r habitats i s v i t a l . Proposed management objectives for 

habitat of non-game species ( 3.C.M.O.E. 1979c, 1981a, 1981b) 

include promoting interagency cooperation to ensure the 

maintenance of habitat d i v e r s i t y and habitats c r i t i c a l for 

parti c u l a r species. Examining the eff e c t s of various habitat 

manipulations on non-game species populations i s necessary to 

achieve t h i s objective. Results from such process-level studies 

w i l l have relevance to non-game management in other areas of 

B r i t i s h Columbia. 
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Because recreation and w i l d l i f e conservation are p r i n c i p a l 

p r i o r i t i e s i n the Skagit Valley, novel habitat manipulations may 

be implemented to examine process-level questions. Preliminary 

management plans indicate tnat interagency cooperation w i l l be 

sought to maintain habitat d i v e r s i t y and species d i v e r s i t y . 

Process-level studies can involve both Ministry of Forests and 

Lands and Ministry of Environment and Parks i n forest 

manipulations. Demonstration forests could incorporate 

manipulations to improve avifauna habitat and small mammal 

habitat. Forest manipulations for deer winter range can be 

concomitant with studies investigating the ef f e c t s of cover 

removal, by slashburning or s c a r i f i c a t i o n , on small mammal 

populations and ultimately on furbearer and raptor d i s t r i b u t i o n s 

and d e n s i t i e s . Forest inventories can include investigations into 

the rates of renewal and mortality of w i l d l i f e trees i n d i f f e r e n t 

habitats. Riparian zones can be examined for species d i v e r s i t y 

and density, and w i l d l i f e tree production rates, with views to 

the management: of r i p a r i a n zone leave s t r i p s for non-game 

w i l d l i f e . C r i t i c a l amounts of habitats for each species of 

concern must be i d e n t i f i e d . 

Of special concern at the process-level of species-habitat 

relationships, i s the management of w i l d l i f e trees for 

cavity-using species. Insectivorous birds and raptors are 

non-game birds of primary importance to the forest industry; 

to date, however, w i l d l i f e tree management has not been an issue 

in Region 2 of the Ministry of Environment and Parks. The Skagit 
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Valley provides the opportunity to propose and t e s t w i l d l i f e tree 

management goals and objectives. M i l l a r (1985) suggested that the 

primary objective should be to maintain the production of 

w i l d l i f e trees i n forested areas. E f f o r t s directed at merely 

saving snags are inadequate, continued production of w i l d l i f e 

trees i s necessary. Research directed at maintaining w i l d l i f e 

tree production should include investigations into the 

f e a s i b i l i t y of: 

1) maintaining clumps of seed trees, l i v e c u l l s , and sound 

trees to provide w i l d l i f e trees over ensuing rotations, 

2) u t i l i z i n g r i p a r i a n management areas, deer winter range, 

or other forest reserves for snag production and 

enhancement, and 

3) maintaining snags and l i v e c u l l s during thinning and 

other s i l v i c u l t u r a l operations. 

A certain amount of basic knowledge i s necessary to 

e f f e c t i v e l y manage w i l d l i f e trees for cavity-using w i l d l i f e . This 

basic knowledge includes nabitat requirements, l i f e h i s t o r i e s , 

and population d i s t r i b u t i o n s for each cavity-using species, as 

well as c h a r a c t e r i s t i c s of w i l d l i f e trees. M i l l a r (1985) suggested 

that determining the d i s t r i b u t i o n of cavity-using w i l d l i f e by 

habitat type and elevation i s a top p r i o r i t y . Of equal importance 

i s research into techniques to a r t i f i c i a l l y create w i l d l i f e trees 

that might replace ex i s t i n g w i l d l i f e trees f e l l e d to reduce 

safety and f i r e hazards. Creating w i l d l i f e trees from seed trees, 

sound c u l l s , or other leave trees through methods such as topping 
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l i v e trees to promote rot, routing holes i n trees to simulate 

nest c a v i t i e s , innoculating trees with heart rot, and g i r d l i n g 

trees to promote rot should be explored. G i r d l i n g trees may k i l l 

trees i n such a manner so as to make them unsuitable for 

excavation ( M i l l e r and M i l l e r 1980). 

Forest inventories could provide information on w i l d l i f e 

tree densities by tree species, habitat, elevation, and aspect. 

W i l d l i f e tree decay and recruitment rates may also be determined 

from e x i s t i n g forest inventory data. Modified forest inventory 

could c o l l e c t information about which w i l d l i f e trees (species, 

size, state of decay, habitat) are most useful to w i l d l i f e . The 

Skagit Valley provides an opportunity to develop the information 

sources and data bases. 

4.2.4 Integrated research 

It i s recommended that a system be put i n place to allow 

research and inventories done in the Skagit Valley to be f i t t e d 

together to provide a cohesive body of knowledge. Research i n 

many areas could be i n t e r - r e l a t e d by t h i s system. 

Much of non-game w i l d l i f e management depends on habitat 

management. Habitat management i s also a common ground for 

considering any w i l d l i f e needs i n areas managed for renewable 

resources. Thus, a system that involved a common habitat 

c l a s s i f i c a t i o n to allow easy comparison of the needs of many 

species and the compatibility of d i f f e r e n t management 
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prescriptions for d i f f e r e n t species (in the sane general area) 

would be of enormous benefit. A habitat c l a s s i f i c a t i o n for the 

Skagit Valley i s being developed by Fuhr (1986) that includes a 

detailed 1:20 000 map with units delineated by biogeoclimatic 

zones, s u r f i c i a l geology, s i t e moisture and nutrient regimes, and 

present successional stage. Habitat s u i t a b i l i t y maps for spotted 

owl and mule deer have also been developed. Valuable research 

should be directed at v a l i d a t i n g these s u i t a b i l i t y maps. A l l 

these maps are on an automated computer mapping system so 

interpretive maps could e a s i l y be derived. Habitat s u i t a b i l i t y 

maps for additional species could e a s i l y be added to the system. 

A l l species inventories could relate d i s t r i b u t i o n and habitat 

requirements to such a habitat c l a s s i f i c a t i o n . 

After inventorying species i n the Skagit Valley, target 

species for r e l a t i v e l y intensive management should be i d e n t i f i e d . 

Habitat requirements for these target species and other species 

of importance should be documented. Relationships could then be 

developed that would rate the value of d i f f e r e n t successional 

stages and forest manipulations to the l i f e r equisites of these 

species. Such models are presently being developed for several 

species (Harcombe pers. comm.). Habitat requirements have already 

been 'guessed a t ' for species with d i s t r i b u t i o n s east of the 

Cascades i n the i n t e r i o r of B r i t i s h Columbia (Harcombe pers. 

comm.) Several of these species also inhabit the Skagit Valley. 

Habitat requirements for some species inhabiting the Skagit 

Valley could be extracted from Brown (1985). F i e l d research may 



be necessary to obtain habitat requirements for a few species i n 

the Skagit Valley. Research w i l l also be necessary to valid a t e 

the models and monitor species-habitat relationships to see i f 

habitat manipulations r e s u l t i n the projected impacts on the 

species of i n t e r e s t . V alidation and monitoring of predicted 

relationships are necessary to obtain r e l i a b l e knowledge. 

If species d i v e r s i t y for non-consumptive use i s a primary 

goal for the Skagit Valley then the proposed system of 

rel a t i n g species inventories and research to a common habitat 

c l a s s i f i c a t i o n , then developing models to predict the eff e c t s of 

habitat manipulations, and testing these models, would be highly 

valuable. This system would be broad enough to include mammals, 

birds and h e r p t i l e s ; i t would promote a common method for ranking 

habitats, a means of i d e n t i f y i n g and ranking information needs to 

be met by research, and a means of assessing the impact of 

habitat changes on the w i l d l i f e resource. Species of pa r t i c u l a r 

concern might include f l y i n g s q u i r r e l s , mountain beaver, 

trowbridge shrew, barred owls, spotted owls, bald eagles, osprey, 

and cavity-using species. 



4.3 Research P r i o r i t i e s 

The following discussion assigns p r i o r i t i e s to information 

needs for small mammals, non-game avifauna, cavity-using species, 

and waterfowl. The p r i o r i t y ranking system discussed was adapted 

from McNay and Davies (1985). Major research or management topics 

are l i s t e d i n Table 3; c r i t e r i a used to assess the p r i o r i t y of 

these topics are l i s t e d i n Table 4. The f i r s t 6 c r i t e r i a r e f l e c t 

mandates and proposed management objectives of the Ministry of 

Environment And Parks as reviewed i n section 4.1 of t h i s report. 

The remaining c r i t e r i a r e f l e c t the degree of d i f f i c u l t y 

associated with implementing, conducting, and applying the 

research or management actions. 

Table 5 indicates the ranking of potential research topics 

for each c r i t e r i o n l i s t e d in Table 4. Table 6 summarizes the 

r e l a t i v e ranks of each research topic. 

In t h i s system, Topic 5, investigating the potential for 

public viewing of avifauna and small mammals, i s ranked top 

p r i o r i t y , p r i m a r i l y because of the importance of promoting public 

involvement i n 'wilderness' areas close to urban centers. 

Furthermore, l i t t l e research i s required to develop successful 

public viewing opportunities; excellent examples already ex i s t 

within B r i t i s h Columbia. 

Topic 1, the production of habitat s u i t a b i l i t y models for 

important species and topic 7, exploring methods of w i l d l i f e tree 

maintenance and development, are ranked second i n p r i o r i t y . 
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Identifying habitat s u i t a b i l i t y i s a f i r s t step towards habitat 

manipulations to improve e x i s t i n g habitats. Moreover, the 

framework for habitat s u i t a b i l i t y models i s already i n place and 

much of the necessary research has been i n i t i a t e d . W i l d l i f e tree 

management i s of extreme importance to ensure successful 

management of cavity- using species. Implementing a successful 

w i l d l i f e tree management program would require considerable 

cooperation between the Ministry of Environment and Parks and the 

Ministry of Forests and Lands. 

Topics 3 and 6, inv e s t i g a t i n g the responses of small mammals 

to structural d i v e r s i t y (topic 3) and improving habitats i n 

wetlands (topic 6), are ranked t h i r d . Understanding the responses 

of animals to habitat s t r u c t u r a l d i v e r s i t y i s of great importance 

for successful habitat manipulation. Although topic 3 ranks below 

topic 1 (developing habitat s u i t a b i l i t y models) some research 

into topic 3 w i l l be necessary to successfully complete topic 1. 

Some new research i s required to more f u l l y understand the 

effects of structural d i v e r s i t y on small mammals and avifauna. 

There i s , however, a substantial body of research already 

completed on the e f f e c t s of v e r t i c a l s t ructural d i v e r s i t y on 

non-game avifauna. Topic 6, habitat improvement i n wetlands, i s 

ranked t h i r d - primarily because the Skagit Valley i s not an 

important breeding area or migration route for waterfowl. Some 

wetland management i s desirable, however, to provide high q u a l i t y 

public viewing of avifauna. Wetland improvement would involve 

l i t t l e new research 



or technical transfer. 

Topic 2, determining how habitat juxtaposition e f f e c t s small 

mammals and avifauna, ranks fourth. The low ranking i s a re s u l t 

of a large amount of new research necessary and the r e l a t i v e l y 

long-term nature of the research. As with topic 3, some research 

into topic 2 i s necessary to successfully complete topic 1 

(developing habitat s u i t a b i l i t y models). Topic 2 should not be 

ignored i n tne Skagit Valley; resources are availa b l e for new and 

long-term research. 

Topic 4), investigating the ef f e c t s of security cover and 

thermal cover manipulations on small mammal populations, i s 

ranked f i f t h . The res u l t s of such research could suggest 

management practices to increase small mammal populations and 

i n d i r e c t l y increase furbearer and raptor populations. 

S p e c i f i c research questions r e l a t i n g to each of these topics 

are l i s t e d i n Appendix 8. 



Table 3. Potential broad research topics. 

1 ) Developing habitat s u i t a b i l i t y models for important species. 

2) Determining how habitat juxtaposition e f f e c t s small mammals 
and avifauna. 

3) Determining the e f f e c t s of horizontal and v e r t i c a l s t r uctural 
d i v e r s i t y on small mammal and avifauna populations. 

4) Investigating how manipulations of security and thermal cover 
affe c t small mammal and avifauna populations. 

5) Developing public viewing opportunities for a variety of 
animals. 

6) Exploring habitat improvement i n wetlands. 

7 ) Creating a program for w i l d l i f e tree maintenance and 
development. 
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Table 4. C r i t e r i a used to assess p r i o r i t y of information needs. 

Is the topic within the realm of the organization? 
1) What are the agency's l e g i s l a t i v e r e s p o n s i b i l i t i e s ? 
2) What are the agency's p r i o r i t i e s and policy? 
3) Is there substantial public concern? 

Is the topic of major concern to the organization? 
4) What i s the extent of the a p p l i c a b i l i t y of the topic ( i e . 

local or widespread)? 
5) What are the w i l d l i f e values involved? 
6) Are there opportunities to cooperate with other land use 

management agencies? 

Are there current management or research actions available to 
address the topic? 

7) Is new information essential? 
8) What are the implications of no research? 
9) How are public attitudes and the management climate? 

10) What amount of demonstration and technical transfer i s 
needed? 

11) Are there models available to generate e f f e c t i v e research? 

What are the cost-benefit d e t a i l s ? 
12) What i s the cost of research? 
13) What i s the pr o b a b i l i t y of success; what are the 

associated risks? 
14) What i s the time frame of research a c t i v i t i e s and 

associated benefits? 
15) Can the res u l t s of research can be implemented as 

management action? 
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Table 5 . Ranking of potential research topics 
r 

C r i t e r i a consideration Research topics 

r 1 2 3 4 5 r~ 

o 7 
Is the topic within the realm of the 
organization? b 

r 1) L e g i s l a t i v e r e s p o n s i b i l i t i e s H H H H H H H 
2) Agency's p r i o r i t i e s and policy H H H rt H H H 
3) Public concern M M H L H H H 

r Is the topic of major concern to the 
organization? 
4) Extent of a p p l i c a b i l i t y of the topic H H H H K H 

r 5) W i l d l i f e values involved K H K H H H H 
6) Opportunities to cooperate with 

land use management agencies K a H H M L H 
r~ Are there current management or research 

actions available to address the topic? 
7) L i t t l e new information e s s e n t i a l 0 M T M L K H M 

r 8) Important implications of no research H M M L H L H 
9) B e n e f i c i a l public attitudes and 

management climate M M M L H M K 
n 10) Small amount of demonstration and 

technical transfer needed 0 M M M L H L M 
11) Models available to generate e f f e c t i v e 

rr research H L M L M M M 

What are the cost-benefit d e t a i l s ? 
12) Low cost of research 0 M L M M M M M 
13) High Probability of success H M M H H H H 
14) Short time frame of research a c t i v i t i e s 

and benefits? H M M H K H M 
15) Results of research can be implemented H H M H H H H 

a Research topics are i d e n t i f i e d i n Table 3 

b Ranks are H=high, M=medium, L=low 

c The ranking i n t h i s table considers l i t t l e new information 
requirements, small amounts of technical transfer, and low cost 
of research, to be b e n e f i c i a l to research and thus these 
conditions receive a high p r i o r i t y rank. Note, however, that 
important research topics may require considerable e f f o r t in 
any of these three areas. 
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Table 6 . P r i o r i t y ranking of research topics. 

P r i o r i t y ranking 1 Topic number 

1 5 

2 7 

3 6 

4 2 

5 4 

1 Overall p r i o r i t y i s based on t o t a l s accumulated for each 

project, where points of p r i o r i t y (High=3, Medium=2, Low=l) were 

assigned to each of the c r i t e r i a considered for every project 

(see Table 5) . 

2 For project descriptions see Table 10. 
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5 . CONCLUSION 

In s u f f i c i e n t knowledge regarding non-game bi r d and mammal 
t" 

species d i s t r i b u t i o n s , l i f e h i s t o r i e s , and habitat requirements 

impedes development and implementation of progressive management 

plans i n the Skagit Valley. 

The Skagit Valley provides the area and funding over a 

s u f f i c i e n t time i n t e r v a l for managers and researchers to improve 

the data bases and c l a r i f y management directions for several 
r" non-game species including species with limited d i s t r i b u t i o n s in 

the province and those species with d i s t r i b u t i o n s ranging 
r* 

throughout the province. Furthermore, the Skagit Valley provides 

the opportunity to explore species-habitat relationships, 

primarily the eff e c t s of habitat manipulations (forestry 

f practises or enhancement practises) on non-game species 

population responses. 

Data c o l l e c t i o n and habitat s u i t a b i l i t y assessment can be 

' guided by a common habitat c l a s s i f i c a t i o n and species habitat 

models. These models can help rank target species and research 

concerns, and help predict e f f e c t s of fo r e s t practises or habitat 

enhancement manipulations on the non-game w i l d l i f e resource. 

The Skagit Valley provides the opportunity to explore 
i 

important management questions for several species of B r i t i s h 

, Columbia. C l a r i f y i n g data bases and management directions may 

enhance the a b i l i t y of pro v i n c i a l and regional w i l d l i f e managers 

' to obtain the cooperation of the Ministry of Forests i n achieving 



w i l d l i f e resource objectives throughout: the province. 
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Appendix 1: Estimated small mammal densities by 
habitat type and d i s t r i b u t i o n s of small 
mammals i n the Skagit Valley as determined 
by Slaney (1973 ) -

r 

la 
b 
c 

2a 
b 

3a 
b 

4a 
b 
c 

5a 

6a 
b 

7a 
b 
c 
d 
e 
f 

Estimated shrew densities by habitat type. 
Wandering shrew d i s t r i b u t i o n . 
Cinereus shrew d i s t r i b u t i o n . 

Estimated shrew-mole densities by habitat type. 
Shrew-mole d i s t r i b u t i o n . 

Seasonal hare d i s t r i b u t i o n by habitats. 
Lagomorpha habitat d i s t r i b u t i o n . 

Estimated chipmunk densities by habitat types. 
Townsend chipmunk d i s t r i b u t i o n . 
Northwestern chipmunk d i s t r i b u t i o n . 

Potential ground s q u i r r e l habitat d i s t r i b u t i o n . 

Estimated tree s q u i r r e l densities by habitat types. 
Tree squ i r r e l d i s t r i b u t i o n . 

>—•• 

Estimated densities of mouse-like animals by habitat types, 
Deer mouse d i s t r i b u t i o n . 
Creeping vole d i s t r i b u t i o n . 
Long-tailed vole and townsend vole d i s t r i b u t i o n . 
Boreal redback vole d i s t r i b u t i o n . 
Northwestern jumping mouse d i s t r i b u t i o n . 



N o t e : 

The poor q u a l i t y of the av a i l a b l e copy of Slaney (1973) made 
some of the habitat rating and animal d i s t r i b u t i o n maps 
unreadable; these maps are not included i n Appendix 1. A 
thorough search to obtain a better copy of Slaney (1973) was 
f r u i t l e s s . The following persons and agencies were contacted: 

1) B r i t i s h Columbia Pr o v i n c i a l Museum Vertebrate D i v i s i o n , 
2) B r i t i s h Columbia Provincial Museum Archives, 
3) Ministry of Environment; Surrey and V i c t o r i a , 
4) LGL Consulting, Sidney, 
5) City of Seattle, Department of Lighting (they possessed a 

copy of the rough d r a f t ) , 
6) John Foster of Mac Laren Plansearch Corp., Vancouver, and 
7) Tim Slaney of Aquatic Resources Limited, Vancouver. 
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A,ppe.adix I . A a. 

ESTIMATED SHREW-MOLE DENSITIES BY HABITAT TYPES 

Shrew-Mole (Ng) 
Average Density 

Habitat Density Class 

animals/acre 
Ground Cover Density Types in Mature Forests 
1 . Coniferous forest 

a) open-light ground cover 0.0 -
b) medium ground cover 0.0 -
c) dense ground cover .18 1 

2. Coniferous-deciduous forest 
a) open-light ground cover .09 1 
b) medium ground cover .05 i 
c) dense ground cover .27 1 

Ground Cover Species Type • 

3. Regeneration (cut-over) 
a) deciduous .05 1 
b) mixed 0.0 -
c) coniferous 0.0 -
d) 1970-71 slash 0.0 -

4. Pond riparian .9 II 

5. River riparian 0.0 -
6. Meadows 0.0 -
7. Drawdown 

Density Classes 

I . Low = less than .5 animals per acre. 
II. High = more than .5 cnimals per acre. 
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A p p e n d , \ t, 3 a. 

SEASONAL HARE DISTRIBUTION BY HABITATS 

Arbitrary 
Density 
Classes •Winter Spring "Summer 

Abundant 
(2 or more/ 
acre) 

-mixed mature 
deciduous-coniferous 

-mixed deciduous-
coniferous regenera
tion. 

-mixed mature 
-mixed deciduous 
coniferous regenera
tion . 

-immature cottonwood. 

-mixed mature 
deciduous-coniferous 

-immature cotton-wood 
-deciduous regeneration 

Common 
(1-2/acre) 

-mature conifers 
-immature cottonwoods 
-conifer regeneration 

-mature conifers 
-deciduous regenerations 

-mixed deciduous-con
iferous regeneration 

-mature conifers 

Rare 
(0-1/acre) 

-deciduous regenera
tion . 

-open conifers 

-conifer regeneration 
-open conifers 

-conifer regeneration 
-open conifers 

* 

** 

*** 

Based on 32 card records, November 1970 - April 1971 

Based on 20 card records, Apri l 1971 - June 1971 

Based on four complete road censuses and six card records, June 1971 - July 1971 . 



" O l S T f t f B U T I O N Qf 

THE SMALL M A M M A L S 
W I T H I N A T W O P A R T S T U D Y A R E A 

Of t H £ 

L O W E R S K A G I T V A L L E Y 

I N C 4 N A O * 

L A G O W O R P M A H A B 11 4 T 

H A R E P IKA 
Lepus omenconus Ochotono princeps 

C I T Y OF S E A T T L E 

OroorfmtM of L i g h t i n g 

' • O J C C T N O S K 6 2 D A M J « n u ( i f f , 1 9 7 2 

* %\. ft t O K » » 1 

Boundary of Port B 

LAGOMOBPMA HABITAT 
H A H C HA§ITAT 

P O T E N T I A L P I K A H A B I T A T 

U r i T M G o o d (•»•" '•<*•) 

r f T T T I Po«r I t t M i - i M n r n t f « r f « i | 

1 - 3 M l » ( 
'. T~2 P I K A A « A » £ 

O l S T R I t U T I O N O F S M A L L M A M M A L S 

y BRITISH COLUMBIA 

w 

Bounaary of Port B H A ? ^ j ^ 

' f a . — . . . . . . . . ». i* • c . . . . 

— Elevation i 
8ounooiy ot Port A 



A p p e n d ; * I. t o. 

ESTIMATED CHIPMUNK DENSITIES BY HABITAT TYPES 

Number Per Acre 

Eutomios Eutomios 
Habitat townsendi amoenus 

A) Ground Cover Density Types in Mature Fores^5 
1 . Coniferous forest 

a) light ground cover .04 
b) medium ground cover .07 .02 
c) dense ground cover .08 

2. Deciduous-coniferous forest 
o) light ground cover • .35 -
b) medium ground cover .34 
c) dense ground cover .41 

B) Ground Cover Species Type 
3 . Cutover areas 

a) deciduous regeneration .03 -42 
• b) mixed regeneration .31 -13 

c) coniferous regeneration .34 
d) 1970-71 slash .13 .39 

4. Pond Riparian .02 -05 

5. River Riparian .56 

6. Meadows .11 .07 

Average Density .11 .04 
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A ff> e,n.d i x l.lo <x 

HABITAT DENSITY ESTIMATES OF SQUIRRELS 

Habitat Type 

a) Large and small Douglas fir 

b) Douglas fir with scattered 
pine, cedar or balsam 

c) Douglas fir with ijedar, pine 
or cottonwood; ctyrtonwood-
cedar; cottonwood and a l l 
deciduous types; pine, cedar 
or balsam stands; all reg
eneration areas; meadows 
and riparian. 

N o . Observed 
per 1000 Feet 

23+ 

11-22 

Estimated 
Densi ty 

1.0-1.5/acre 

.5-1 .0/acre 

Densi ty 
Class 

1 - abundant 

11 - common 

0-10 0-.5/acre 111 - uncommon 

Average Estimated Density .75/acre 
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Append i A 1.7 OL 

ESTIMATED DENSITY OF MYOMORPHS BY HABITAT TYPES 

Average Estimated Density, (Numbers per acre) 

Deer 
Mouse 

Oregon 
Vole Habitat 

A) Ground C o v e r Density Types in Mature Forests 
1 . Coniferous foresr 

Long-tai led 
Vole 

Townsend 
Vole 

Redback 
Vole 

Jumping 
Mouse 

B) 

a) light ground cover .6 
b) medium ground cover 1.6 .4 - - .4 -c) dense ground cover 1.5 1 .3 — .7 .4 

2. Mixed forest 
a) light ground cover 5.4 - - - .3 — 

b) medium ground cover 2 .7 - - - .4 — 

c) dense ground cover 6.8 .7 3.9 .8 — — 

Ground Cover Species Type 
3 . Cutover Areas 

a) deciduous 1 .8 - - - - .8 
b) mixed 2.8 - - - - .7 
c) coniferous 2.3 - - - - -
d) 1970-71 slash 1.1 - - - — — 

4. Pond Riparian 4.3 3.2 3.9 - - .8 

5 . River Riparian 4.0 .7 - - - -
6. Meadows 1.0 .4 - - - .7 

7. Drawdown Area 2.1 — -
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APPENDIX 2: Methods of data c o l l e c t i o n of Slaney (1973) 

1) Sma11 mamma1s 

Insectivores, chipmunks, mice, and voles were censused by 66 
lines of snap-traps set up over the study area between June 2, 
1971 and July 23, 1971. The traplines varied i n length from 450 
to 750 feet (137 to 229 m). Stations were set 30 m apart on each 
l i n e ; 2 traps at each s t a t i o n . Traplines were checked every 
morning and l e f t i n the same location for 3 nights before moving. 
7500 trapnights were recorded. 

Squirrels were censused using 3 methods. F i r s t , transects 
were established through each habitat and i n d i c a t i o n s of s q u i r r e l 
presence recorded. The length of the transect depended on the 
extent of the habitat type. Second, a l l s q u i r r e l s observed while 
running these same transects were recorded along with t o t a l 
distance t r a v e l l e d and t o t a l time spent on the transect. Third, a 
listening-observation plot was established within each habitat 
type and a l l s q u i r r e l s heard or seen during 15 minute periods 
were recorded. 

Hare densities were estimated from road censuses conducted 
between 8:00 and 10:00 pm. Sightings were recorded with exact 
locations and habitat descriptions. 

Incidental observations between November 1970 and October 
1971 were the only data c o l l e c t e d for the northern f l y i n g 
s q u i r r e l , cascade mantled ground s q u i r r e l , pika, and l i t t l e brown 
bat. 

Methods of data analysis are described i n Slaney (1973). 

2) Non-game avifauna 

Slaney (1973) recorded b i r d species abundance, d i v e r s i t y , 
and d i s t r i b u t i o n during spring (April 1- June 15), summer (June 
15- August 15), autumn (August 15- Dec 1), and winter (December 
15- A p r i l 1). These seasonal d e f i n i t i o n s were meant to correspond 
to known migration periods (spring and autumn) and intermigration 
periods. Both spring and summer were included i n the breeding 
season. 

During the breeding season, 22 transects and 2 ponds were 
censused i n the e a r l y morning. A l l birds heard or seen within 150 
feet of the transect l i n e were recorded. Birds were c l a s s i f i e d 
according to species, sex, and migration or breeding status. 
Transects varied i n length from 270 to 4540 feet (82 to 1384 m) 
and censused each major habitat type. 

During winter, b i r d species, numbers, and locations were 
recorded from transect l i n e s . The r e l a t i v e occurrence of each 



species was rated as: 

C l a s s i f i c a t i o n Relative occurrence of species 

A- abundant 
F- frequent 
R- rare 
C- casual 
T- transient 

observed d a i l y and i n large numbers 
observed d a i l y but i n small numbers 
seen i r r e g u l a r l y although resident 
seen once or twice per season 
migrating through study area 

3) Upland game birds 

A census route was established along roads within the study 
area. This route was t r a v e l l e d twice by vehicle during the 
breeding season with l i s t e n i n g stops made every quarter mile. 
Further locations of drumming grouse were supplied by f i s h e r i e s 
b i o l o g i s t s working on the Skagit River. 



Appendix 3 : Mammals of the Skagit Valley and Environs 

S c i e n t i f i c Name Common Name Source 
Marsupialia 
Didelphidae 
Didelphis v i r g i n i a n a Opposum B .C.P.M. 

Insectivora 
Talpidae 
Neurotrichus gibbsi Shrew-mole B .C.P.M. 

Soricidae 
Sorex b e n d i r i i P a c i f i c water shrew B .C.P.M. 
Sorex cinereus Masked shrew B •C.P.M. 
Sorex monticolus B .C.P.M. 
Sorex obscurus obscurus Dusky shrew U.B .C.V.M. 
Sorex p a l u s t r i s Northern water shrew U.B .C.V.M. 
Sorex trowbridgii Trowbridge shrew B •C.P.M. 
Sorex vagrans Vagrant shrew B •C.P.M. 

U.B .C.V.M. 
Chiroptera B .C.P.M. 
Vespertilionidae B .C.P.M. 
Eptesicus fuscus Big brown bat B .C.P.M. 
Lasionycteris noctivagans Silve r - h a i r e d bat B .C.P.M. 
Myotis evotis Long-eared myotis B •C.P.M. 
Myotis lucifugus L i t t l e brown myotis Carl et a l . 
Myotis yumanensis Yuma myotis B .C.P.M. 
Plecotus townsendii Western big-eared bat B .C.P.M. 

Phyllostomidae 
Leptonycteris n i v a l i s Long-nosed bat Carl et a l . 

Carnivora 
Procyonidae 
Procyon lotor Raccoon Carl et a l . 

Mustelidae 
Spilogale g r a c i l i s Spotted skunk Carl et a l . 
Mephitis mephitis Striped skunk Carl et a l . 

Lagomorpha 
Leporidae 
Lepus americanus Snowshoe hare B .C.P.M. 

Ochotonidae 
Ochotona princeps Pika 3 .C.P.M. 

Rodentia 
Aplodontiidae 
Aplodontia rufa Mountain beaver B •C.P.M. 

Cricetidae 
Clethrionomys gapperi Boreal redbacked vole B .C.P.M. 

3 



Microtus longicaudus 
Microtus longicaudus 

macroucus 
Microtus oregoni 
Microtus richardsoni 
Microtus townsendi 

Phenacomys intermedius 
Neotoma cinerea 
Peromyscus maniculatus 

Longtail vole 
Longtail vole 

Oregon vole 
Richardson vole 
Townsend vole 

Mountain phenacomys 
Bushytail woodrat 
Deer mouse 

B.C.P.M. 
U.B.C.V.M. 

B.C.P.M. 
B.C.P.M. 
B. C . P. M. 

U.B.C.V.M. 
B.C.P.M. 
B.C.P.M. 
B.C.P.M. 

U.B.C.V.M. 

Geomyidae 
Thomomys talpoides Northern pocket gopher B.C.P.M. 

U.B.C.V.M. 

Muridae 
Rattus rattus Black rat B.C.P.M. 

Sciuridae 
Marrnota f l a v i v e n t r i s 
C i t e l l u s columbianus 

columbianus 
C i t e l l u s parryi 
C i t e l l u s saturatus 
Glaucomys sabrinus 
Glaucomys sabrinus 

columbiensis 
Glaucomys sabrinus 

fuliginosus 
Tamias amoenus 

Tamias towmsendi 
Tamiasciurus douglasi 
Tamiasciurus douglasi 

mollipilosus 
Tamiasciurus hudsonicus 
Tamiasciurus hudsonicus 

s t r e a t o r i 

Zapodidae 
Zapus princeps 
Zapus trinotatus 
Zapus trinotatus 

trinotatus 

Yellowbelly marmot Carl et a l . 
Columbian ground s q u i r r e l U.B.C.V.M. 

A r c t i c ground s q u i r r e l 
Golden-mantled s q u i r r e l 
Northern f l y i n g s q u i r r e l 
Northern f l y i n g s q u i r r e l 

Northern f l y i n g s q u i r r e l 

Yellow pine chipmunk 

Townsend chipmunk 
Chickaree 
Chickaree 

Red s q u i r r e l 
Red s q u i r r e l 

Western jumping mouse 
P a c i f i c jumping mouse 
P a c i f i c jumping mouse 

B.C.P.M. 
B.C.P.M. 
B.C.P.M. 

U.B.C.V.M. 

U.B.C.V.M. 

B.C.P.M. 
U.B.C.V.M. 
B.C.P.M. 
B.C.P.M. 

U.B.C.V.M. 

B.C.P.M. 
U.B.C.V.M. 

B.C.P.M. 
B.C.P.M. 

U.B.C.V.M. 

1 Source i s Hall (1981) 
2 B.C.P.M.= B r i t i s h Columbia Provincial Museum w i l d l i f e records 
3 U.B.C.V.M.= University of B r i t i s h Columbia Vertebrate Museum 

w i l d l i f e records 
4 Carl et al.= Carl et a l . (1952) 
5 Sorex obscurus obscurus i s noe c a l l e d Sorex monticolus. 



Appendix 4: Avifauna observed i n the S k a g i t V a l l e y by Slaney 
(1973) with annotations as to h a b i t a t type, 
seasonal occurrence, and breeding s t a t u s . 
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A T K N t M X l.**f-. 

f LEGEND 

SEASON; Fall Augutt IS to I 
~ Winter Oeccmbor I M April I 

Spring April I fa Juno IS 
Juno IS ra AMMO* IS 

M O CHECK LIST -

OCCURRENCE* 

- STUOY AREA LOWER SKAGIT VALLEY, CANADA 

I Speciet 
j 

r -
( tOWrion L o o n 

• e r f - o e c k e d G r e b e 
ccuvd G r e b e 
H o r n e d G r e b e 

f — Western G r e b e 
| 3 i < d - S i l l e d G r e b e 

Grea t ftlwe Heron 
Vtrltrirl ing Swan 

\ Canada Goose 

i ttlwre-n-onred G o o s e 
SAollard 
rSnte i l 

J 
Green winged Teat 

f Giwpnew Teal 
1 Uue winged Teal 

i r~ 

'.mericon Widgeon 

Wood Oucfc 

Ing-nockad Dudi 
^anvoibock 
>eoter Scaup 

LeaMf Sooup 
C o m m o n Goldenoyo 

<arrow'i Goldenoyo 

vfP ahead 
Harlequin Duck 
While winged Scorer 

uddy Duck 
Hooded Merganser 
- O w o f l MafgonMr 

Red-brooitod Mer. 

IWp-thinned Hawk 

.'oopcr's Hawk 
ted-toiled Hawk 
Goldon Eogle 

aid Eogla 
| 'orth Howk 

Jtprey 

Pigeon Hawk 
•" r aorrow Howk 
j lue G r o u M 

p r u c e G r o v M 
Ruffed G r o w 

A l ' e - t n i l e d P rormigan 
j >*<i-.M Cione 
I ' . rq in ia R a i l 

A m e r i c a n Coof 
Semlpotmoted Plover 

' i l l d e e r 

I V^iden P lover 
'_0">r<3r« St i ipe 
l s r . g - f c ' , ; t e d C u r l e w 

f tonrJ S a n d p i p e r 
•«lr. Yel !o«legt 
'Met >V(l c-leg» 

oral Sanobt'pe/" 
•Ktfrt -toiltce* 6WftJ\er 

I m."paJirw«td Sondeiker 

Icwcwvwi'cged GvU 

R.'*.)-».'lled O v l l 

/ n d - t o i l e d P i j e o n 
I c k Dave 
[ burning Oove 

STATUSi 

Sewonol Occurrence 

F a l l Winter Spring Summer 

A Abundant, Man daily in large number*. 
F Frequent, teen daily but In low number*. 
I K a r a , wen Irregularly although resident. 
C Casual, Man only once ar twice par MOI 
T Migrate through Study Area. 
I Recorded as a breeding bird. 

Ie Pond. Id liporkw. 
2b. Groat Meadow. 

HABITAT TYPES; Ie. River. . lb Lake. 
20. Sedge Meadow. 
3. Willow »irch. 
4a. Mature Cottonwood. 4b Immature Cottonwood. 
5. Mixed Dec(duom-Conifereui. 
6. Cedar-Hemlock 
7a. Mature Oaugkn Fir. 7b limtnluro Oaugiat Fir. 
8. Fif-Plne or Ptno 
° . Alpine, Sub-Alpine. 

Seoionoi Occurrence 

Habitat 
Type 

Breeding 
Stotut 

S p e c i e * F o i l W inter Spr ing H a b i t a t B r e e d i n g 
S to tu t 

- - CT R lb S c r e e c h Owl c - - 7b 

- - - CT l b H o r n e d Owl - R R R 7 a , 4o > 
RT - CT - lb Pygmy Owl c R R R S , 7 a . b , 4 b B 

CT - - - lb S p o t t e d Owl c R - C 7o .b,6 » 
A T - - - lb S h o r t - e o r e d Owl - - CT - 4 o , 2 6 
CT - - a lb S o w - w h e t Owl - C - - 7a 
R T R R c la , lb Poor-wil l - a 2b 
a - - - lb Common Nighthowk - - FT F l . , b . 1 

CT 

- - - lb Block Swiff - - A T f — 

c r - - - lb V o u x ' l Swift - - A T f — I 

A T F RT R l b , l c , l e * Rufous Hummingbird - - A T F 4b,7o,b,2b,ld> 
RT - RT - l b . l o Calliope Hummingbird - - FT f 2b, 5 1 

RT F RT t I h . l c . l o 1 Belted Kingrilher FT 1 IT ( 'a , lb. • 

- - CT. - lc Red-vhofted Flicker 1 - FT 1 lb,4o,b,4,7a> 

- - • a l b , l e • Pileated Woodpecker 1 f FT f 4o,S,6,7o> 1 

CT - CT - l b . l c Yellow-Bellied Sopeucker CT F | 2o,b,3Ab,S,6,B 
CT 

- - — lb 7o,7b. 

- - CT - l a . Re4-breastod Sapewcker C - 1 1 1 

' c U l b 
lb 

Hairy Woodpecker R 1 1 1 3,4o>,SA7b, » 
CT _ U l b 

lb Ouwny Woodpecker R F C C ld,3,4*b,5, ( 

c c CT - •b,lc Hock-hacked Three l o a d - - CT - 4b,7b 

CT 
IT 

c 
F 

CT 
RT R 

1e.lb 
l a . lb . Ic 
lc 

• 
Wooô pockor 
Northern Throe—tood CT 1 C 6 ,7b 

- CT 

1e.lb 
l a . lb . Ic 
lc Woodpecker 

FT F C l a , l b , l c 
la 
tb 

Eastern Kingbird - - RT 1 1c,2b,7b 

( 
l a , l b , l c 
la 
tb 

Western Kingbird 

- -
IT 1 2b,7b 

- - CT 

l a , l b , l c 
la 
tb 

Sen/*! H t o e b e - -
CT 

- 2b 

CT 
~ lb 

l e . l e . lb 
l a . lb . Ic 

T r o l l ' s nyxotcher - - CT c ld,5 1 

a 1 
lb 
l e . l e . lb 
l a . lb . Ic 

Hstrvnond ' i F\ycaHhm - - AT ' A 7o,b,S I 
RT FT t 

lb 
l e . l e . lb 
l a . lb . Ic • Dusicy Flycotcher - - 1 ? 1 5.7o » 

- ( CT 
I it 

lb 
o,7o,5 
4b 

Wesrem flycolt^vte 
W t i n o i W o o d N e w - - 1 ? 

IT 1 
7b 1 

4o,b.S7oA» • 

RT R i 

lb 
o,7o,5 
4b 9 

1 
O l i v e e i d o d FlycofcW - - IT 1 S.7o,b,8 

RT R i 7o.5 
lb .6 ,7 . 

I H o r n e d Irflrit «T - IT - lb 

RT C R r 
7o.5 
lb .6 ,7 . I V i o l e t - g r e e n Swallow - - A T F — • 

CT CT CT 

7o.5 
lb .6 ,7 . 

Tree Swallow 

- - A T F 

„ CT CT tor* Swallaw - - a - tb 

RT CT _ Id. 2b 
lb 

R o v g h ^ i n g e d Svwollow - - F T R 1a,lb,2o 1 

- - a -
Id. 2b 
lb k m S w a l l o w • - 1 1 — * 

n CT 2b, 7a 
lb,2b,4a 
7a 

C l i f f Swallow - - IT - lb 

RT _ R R 
2b, 7a 
lb,2b,4a 
7a 

§ G r a y J o y R R C C 6 , 7 b , » B 

F F 

2b, 7a 
lb,2b,4a 
7a B S t e l l e r ' s J o y R R 1 R l d , 4 o A 5 , 6 , 

7o,b,8 
_ C _ c 8 ( 

4a, 4b F F ld . 3 , .»o . i 5 . 
6 , 7 a , b 
3 

B l c c b - b i l t e d Mogp'** R R - - 4a, 4b ld . 3 , .»o . i 5 . 
6 , 7 a , b 
3 

C-frYtrnon Raven F R R R — B 
_ C _ 

ld . 3 , .»o . i 5 . 
6 , 7 a , b 
3 Cor«won C r o w F R R R lb B 

CT - - - l b North»»eilern C r o w R R - - lb 
CT - - c 3,2o 1 C l o r k ' i N w r c r a c k e r R R - C 7a B 

A T 
a 

CT lb 
lb 

C H e i f r H p t - b o c k e J C h i c k a d e e A A A A S.6,7a,b,a B A T 
a -

CT lb 
lb 

B l o c - : - c a p p e d C h i c V o d e e 
2ed-feft-oit«d N u t h a t c h 

RT 
F 

R 
F 

C 
F 

C 
F 

C R F R l b . l o 1 Srown C r e e p e r « R R R 5^,7q,b ,8 B 

CT _ _ l b A r t e * i c o n D ipper F T F RT R lo B 

« R 1 R 2 o , Ie, 1 Howfve W r e n - . R R S,7o B 

- - CT - l b VV^nrpr W r e n FT R R R 3,8 i 
CT - F T R l b . l o 1 

A m e r i c a n R o b i n FT - A T A l d , 8 B 

- - CT - l b V o n e d Thrvth FT c Ft R B 

- - C T - l b H -rmit T fvu ih - - RT - 4 a , i , 7 o , 8 

CI _ 
l b 

Swa in . j M e ' t Thrirth - - F I F l d , 3 . 5 , 7 o 8 

C I _ 
l b 

l b 
V . e o 
W e j l e t n 9lurt#ird 

- : f 

CT 
i IO ,^ , *o . r , 5 B 

_ C I SI l b 
M o t i n t a i n filucbttef - A l -

- - »r sr l b Townsend's $el i t o i i r cr •C i C 3 . 5 

- - . • I - l b 4»ld<A-«»K»x< K.'rwici 
Rub>-<'owr>ed Kinjlej 

A ; •i •1.8 » 
R T - CT R 7oJ>,6 B 

4»ld<A-«»K»x< K.'rwici 
Rub>-<'owr>ed Kinjlej A I - F I - r . , 3 ,4b , S ,7b 

- - CT - — Woter Pipit FT Rl - lb, 2b 
CT 

-
FT R * . 2 b B Cedar Waxwing - - - F 3.4oAS,7b 1 



AftfNOK 1.40 - *m»2-
Folt » U « Serine •Iter Breeding 

Type Statu. 
Sparta 

Seennal Occur mica 

M l Winter Sari"* 

" p liy Shrike c c Wetter*. Tonegir - - FT F 

eaa'Searliaa. I - c 1 2k,5.7b • Mack headed GnaSiek 
- - 1 1 - - CT - 3 Lazuli IwHia - — CT 

Mk-rvlree cr Evening Ciadnalt F F 1 1 

Jd». ,od V W • - • • I<4a,b, • Purple Finch A F CT 1 
•a^Maw Viree - - r c »<«•.•. • Pine Graabaak — C C " 
V M j m < » r « l Warbler _ IT c * . S Pine Sitkln F A A F 
•jrHvilkr Wotblar _ IT 1 7a Arwican Geldfincb - C IT 1 

M i a . Wafbier - - AT A l d . 3 , * » . ft ted Crowbill c F I I. 

• •atihon -» Worbler FT _ AT F > K H 3 < « . S White-winged Crowbill - - C -
Secfc-tbfoalrd Groy Rufous-^ided Towhee c C IT 1 
arbler - IT 1 « » . 5 , 7 b Sovonnoh Sparrow - - CT -M u n t f ' t Warbler - - IT F 5,7a,b.B 1 Veiper Sparrow IT - IT -mTU*rr\ Warerthruih - - . CT la . Lark Sparrow - - CT -e*jcGiltivray't Worbler - - I F l«l«b,7b,S,6, 1 Slate-colored Junco cr C CT -Cwww Yellow-throat - - 1 1 U , d , 3 , 1 Oregon Junco IT 1 AT F 
Shan's Warbler IT 1 3.5,7b, Tree Sparrow c - C -
•wean irdltoct - - a 1 l<3^a,b. 1 Chipping Sparrow^ - - AT F 

" '" 1 - - a - 2e.4e, Harrl.' Sporrow CT - - -
alafa*̂ BMB " J 1 J "••ŵ Pewjwe. r*VODUWrUIK rr cr & White-crowned Sparrow AT - FT 1 

iafci lieuded Blackbird - - CT 1 ! - . » « . 3, Golden crowned Span aw - - FT 
e*^,noed 8lockbird CT - F 1 l b . l « , 3 1 Fax Sparrow CT --aafcdt-i Oriola - CT C 4 » , 3 , 7 b Lincoln'i Spanuw - - IT -t W ' i Blockbird cr cr 1 lk.e.3,2b • Song Sparrow 1 F F F 

» • l i i i i i »Co~fc i to - - FT F ta.2W.3rS ( Snow Bunting CT • • 

Trpa 
treading 
Statu. 

2b,3,4e.S,i 
ld.4b,7W 
2b 

3.5.7a>. 
4b,5,6,7o,b 
4e,5,o.7e,k 

la, 8 
Id , 17b. lb.4b 
I44b.5,7a.b 

7b 
H 2 , ' o . b , S A 7 b t 
lb, 2b 
lb, 2b, la 
lb 
5,7b 

I42b,4b,5,8 I 
5, 

lb, 2b, 7b, B 

2b 
ld,2o,b,4b,7b I 
4b, 3,7b, 2b 
2b 
Id, 2b 
ld,3 » 
2b 

MID SFECIES NOT OtSECVEO CUT WftCH MAY UTILIZE 

THE CANADIAN SKAGIT VALLEY 

Arctic Laaa 
Ooubla-crertad 
Graan Hero* 

A—ritiw Nltam 
Godwall 

Surf Scorer 
Turkey Vulture 
Swaireon'l Hawk 

lough-I egged Hawk 
Peregrine Falcon 
Sora Rail 

Block-bellied Flavor 
Solitary Sandpiper 
oat rd* ! Sandpiper 

Lea*f Sandpiper 
Dunlin 
Short-billed Oewitcher 

V . ' e i t e m Sandpiper 
Sanderling 
W i l i o n ' t FSaloropa 

N o r t h e r n P h a l e r o p e 
V. 'eirern C u l l 
H e i r i n g G u l l 

V*w Cull 
Bonaporte'l Gull 
Common Tern 

A r c t i c T e i n 
O v i u n Tern 

'Owl 
Haak Owl 

Lam a n d Owl 
Hock-chinned Huiimtnghlrd 
Lewi' Woodpecker 

Purple Martin 
Mountain Oiiclrirln 

I Chick 
Coevnon ftuihtir 
WSite-breosred NirtralrtJt 

Bewick 1 Wren 
Long-billed Monk Venn 
Qrrbird 

Bohemian Waxwing 
Northern Shriko 
Magnolia Warbler 

Myrtle Warbler 
Yellow-breatted Chat 
Houte Sporrow 

Canin't Finch 
Home Finch 
Groy - c r o w n e d R o i y Finch 

Common Redpoll 
Lark Bunting 
White-throated Sparrow 

SPECIES WITH IESTIICTED NESTING DISTRIBUTIONS IN THE TWO FAIT STUDY AIEA 

Obterved 

Netting In Port B only 

SpottodOwl 
Gaahewh 
lea-rolled Hawk 

Netting In Fort A anty 

Mallard 
Greoii wingad Tool 
OwKfuvaiMi GoW#oa>y# 

Mual Killdeer 
Snipe 

Clark't Nutcrockor 
Gray Jay 

Mourning Oava 
Barn Swallow 
Common Crow 

Haute Wren 
Brewer'i Blockblrd 
White-crowned Sparrow 

http://ta.2W.3rS


UST Or M O SHOES GtOUPf 0 ON IASK OF HAHTAT ASSOCIATIONS 4 MEEMNGSTATU 

GroupA 
$peci»» Anaciot*. wirti Watlerw Habitat. 

StOrvt; ftrMfJlFk* Statu* rh>n fcea^iw, 

* M»M«r4 Cwmoii IOBM 
" G f uri "#.ir>y«»< T M I tea-necked Grab* 
* S l i ^ ^ n o * . T M I Ear** Grebe 

I W GreW 
CQMWVOVI Snipe Wetter* Grebe 

* Spartee' Sandpiper •ted-billed CraW 
• Virqlnie toll Or rot tlu* Here* 
• Kllloear Whittling Swen 

Ca-aoa Gooao 
White-trcnted C m i 
Mnlall 
Cli'iawon Tail 
Awiorlcer. W l < t m 
Shoveler 
Wood Duck 
King racked Owah 
Cenvaieec* 

WtWfW^% WW4raMr||r''«V 

WrTlakaaa 
W*wf*â "*awfJJpaW oPaTaPe"*"" 

IVVrtpafVaa J l̂jatfejQftteP* 

M b i l l W I l l fj mi 

Otprea SeaeMIIOaae 
>W)«aVt«Mt* CaMt. 
Ŝ F*apaTltfrfJ)ĵ fJJa( PteMMeT 
0#l*4aW I'taMVI' 
Urto-Mlled Carle* 
Greater Y «.!•«! «a» 
teeter Volla.ileea 
^vCfVaTart SCê Af̂ fpeV 
Una-billed Or betier 

Saew"ATĴB>|jPeTft>J)t4 SaMfff̂ Â t] 
Oatmeal anneedOell Celliatnia G«U 

Sf»«<l*» Awocrgtee with A.. _ I . » ».-.. 
reaaTaTeaTeTVevaeeval rvarrfJMVVrrtTi Statue ereodlna 

* 5f?etTow Hawk 
* Mevmlne Oeve 

jtetuei Men Itooolni 

Oat 

' O l e e U t 

Soy'i HwtiM 
Hô rvtv. Ilk 
fttek-MHe-J rVWgpl-
Î IOI rftWAfr^tTe'el €f*eTW 

WeMerr. Mueblrd 
Water f i e f 
•ocelli* 
Writer* Meedo-loik 
Lntwll Bunting 
Merit-em Wolarrhtvah 

Se**r̂**BflaaWe SfrMr̂rVW 
V« 
Lark! 
H o m e ' Spenw 
Gotdars-rrowwe Sparrow 
l i ^ce ln ' t Sparrow 
Snow Bunting 
M o u M e l n MueMrd 

Stewy* arttalne 

Group a 

Specie! Awoclered wilt. Conlter tojbllatt 

Srglut: Man-Breeding 

' Srwjp-aMnned Hawk 

• tee-allea hawk 
' Hue Grouae 
' Spruce Grout* 
' aone-talled *lfeer» 
' Horned Owl 
• Spatted Owl 
' Veiu ' l Swilt 
' niarjiae Woodpecker 
• Yellow-bellied Sepeacker 
' l*d-er**tred SeeauCker 
' Hairy Wooopacker 

• te*reBefr°*aB*lBef° t Fl̂fCV̂atriWaf 
' Grey Joy 
• Clerk't tajtaaaeaat 
• Owjlnw-b»okod O i l t in a l l 

Golden Eegia 
•'.era* Hawk 
White-veiled Pfiiwipan 
leek OWe 
Screech Owl 
Se- ahct Owl 
Meek Swift 
llock-boekee' Three-toed Weodaocke 
Northern Three-toed Woodpecker 
Olive-tided Flycatcher 
lank Swallow 
Cl in Swallow 
Sraller't Joy 
Tewreerafl SelHalre 
Bub/ cioai**d Klnalet 
Nothvlll* WerUer 
arteCat*^ilVaPaTt#tel Gt&f tAr%*lfcrl*>J' 

nee Giuraiali^ 

• topi* Fleeh 
• PlraSlekla 
• l aaCraaa l l l 
' T i 

Greap D  

Special AMecletee wlHi llearlaa 

» Hatlea»le Okek 
• Caiawan A uweer 
• lelte*' mngfhhar 
• Trelll't nycaeeher 
• •eepk-wbigee' Swallow 

' U4 ft Vlrea 

' Tree Swallow 
••emSwetlow 
> Ue-wlncwa Heckta* 

* Aiaalcaa 

C ta»-E  

Seaclai AuocMHae wlrli Dacl. iauaie Haklteti 

* twfrW < 
' ffqmf Owl 

* Ca l l i c tp* HwrTmingMrtJ 
* t»d-tK9f*«d fllckar 
* Oowt-t» V/ood»>«ck«r 
* DJtky FlrcotcW 
* W*tr«rn fiyemchm 
" Vlottrt y>f» S«>*all«w 
* H o v M VtrVM 
* Win far Wr*n 
* AkT+tlf* l obr r l 
* V»»ry 
* S * * T l w t j a l i 
* C«dar W a r n i n g 
* C0tW<M S - W l l f a f 
* Warbl lnf V l r tw 
* Yellow Warbler 
* PvtoeG.IUvr-y'« WafWe* 
* tlacW-^eaticoJ Onthmmk 
* IrswpJvMiiFd CtrwbirfJ 
* Cbf lXJt- l i * ) * . Tt>wf>«« 
" C'ej»e« jSjrco 

* •t>*k-c-jSp*r«J Chl<Wt>*i*M 
* \J^r4 ThrwiFi 

Stafue* Now-lre,eAtgiif 
Tr»e Spirew 

Logs-erKea. Shrike 
Hwrtan's Vtre* 
Solimry Vlre« 
Ora-kB*e«r»w>rttd Worblei 
WilteM't V^*til«r 
ftulleck'i Oriole 
Slate-<ol»e<i Jt>nc* 
Evening Grmbeak 
Arnerlcor* GoleYlric^i 



Appendix 5: Avifauna recorded by Slaney (1973) u t i l i z i n g the 
Skagit Valley and uncommon to either coastal or 
i n t e r i o r B r i t i s h Columbia. 

SPECIES U N C O M M O N TO COASTAL FORESTS 

Breeding 

Dusky Flycatcher 

Yellow-bellied Sapsucker 

Calliope Hummingbird 

Common Crow 

Veery 

American Redstart 

Winter Resident Only 

Black-billed Magpie 

Transient 

Black-backed Three-toed Woodpecker 

Lark Sparrow 

Lazuli Bunting 

Harris' Sparrow 

Bullock's Oriole 

Poor-will 

Northern Waterthrush 

Bobolink 

Bank Swallow 

Slate-coloured Junco 

Vesper Sparrow 

Long-billed Curlew 

Loggerhead Shrike 

. SPECIES U N C O M M O N TO BRITISH COLUMBIA INTERIOR 

Breeding 

Spotted Owl 

Red-breasted Sapsucker 

Western Flycatcher 

Transient 

Red-brcastcd Merganser 

Glaucous-winged Gul l 

Northwestern Crow 

Hutton's Vireo 



Appendix 6: Avifauna additions to those recorded by Slaney (1973) 

Species 

northern f l i c k e r 

northern shrike 

cornmon redpoll 

Bonaparte's g u l l 

barred owl 

Bewick's wren 

grey catbird 

merlin 

semi-palmated plover 

Source 

Weber 1972 

Weber 1972, B.C.P.M. 

Weber 1972, B.C.P.M. 

McGrenere et a l . 1986 

McGrenere et a l . 19 86, B.C.P.M. 

McGrenere et a l . 1986 

B.C.P.M. 

3.C.P.M. 

B.C.P.M. 

1 B.C.P.M. = B r i t i s h Columbia Pro v i n c i a l Museum Ornithology 
Records. 

In addition, Scott (1973) surveyed the american portion of 
the Ross Lake Basin and found 14 potential additions to the 
avifauna l i s t compiled by Slaney (1973). Species seen i n Scott's 
survey as yet not recorded i n the Canadian Skagit Valley were: 

green heron, 
redhead, 
oldsqua, 
Swainson's hawk, 
peregrine falcon, 
pomarine jaeger, 
mew g u l l , 
Lewis' woodpecker, 
mountain chickadee, 
boreal chickadee, 
bohemian waxwing, 
myrtle warbler, and 
Cassin's f i n c h . 



Appendix 7: Methods of Forsman and Booth's (1986) spotted owl 
survey 

To survey spotted owls, continuous transects along forest 
roads or t r a i l s were walked at night while al t e r n a t e l y playing 
tape-recorded spotted owl c a l l s and l i s t e n i n g for responses. Al 
surveys were conducted between 20 minutes a f t e r sunset and 30 
minutes before sunrise on days having l i t t l e p r e c i p i t a t i o n or 
wind. Surveys were conducted between May 9 and June 6, 1986. 
Only areas below 1250 metres elevation were surveyed. 



Appendix 8. S p e c i f i c research questions 

Topic 5: 

- Are ecological reserves for species of limited 

d i s t r i b u t i o n a viable option to meet management 

objectives? (for spotted owl, f l y i n g s q u i r r e l , 

mountain beaver, trowbridge shrew, and the shrew mole) 

- Is establishing a w i l d l i f e viewing area together with 

enhancement for non-game a viable option for meeting 

management objectives? 

- What i s the optimum habitat structure to ensure presence 

of birds yet have adequate v i s i b i l i t y for viewing? 

- Can birds be "brought to the people" by enhancing bird 

viewing opportunities close to recreational developments 

in the Skagit Valley. 

- Can birding spots i n unique birding areas be developed to 

at t r a c t public viewing? 

- Can w i l d l i f e viewing areas be established i n wetlands 

concurrently with habitat enhancement for non-game 

mammals and birds? 

Topic 1: Developing habitat s u i t a b i l i t y models 

- What species of bats inhabit the Skagit Valley? 

- What species are present i n the Skagit Valley? What i s 

there density and d i s t r i b u t i o n ? 

- What are the management objectives for avifauna? What are 

the key species? now do these management objectives e f f e c t 



research p r i o r i t i e s ? 

- additional questions under topics 2 and 3. 

Topic 7: Developing a w i l d l i f e tree management program 

- What are the d i s t r i b u t i o n s of cavity-using w i l d l i f e by 

habitat and elevation? 

- What are the winter habitats of cavity-using species? 

- What i s the current impact of forestry practises on 

cavity-using species? 

- What i s the current s i z e d i s t r i b u t i o n and state of decay of 

w i l d l i f e trees i n the Skagit Valley? How does si z e and 

state of decay of w i l d l i f e trees correlate with w i l d l i f e 

use? 

- How do the rates of w i l d l i f e tree recruitment and loss 

d i f f e r between habitats? 

- What are the p o s s i b i l i t i e s of enhancing w i l d l i f e tree 

production? 

- How can forest practises be modified to safely generate or 

maintain w i l d l i f e trees? 

- Can creation of old-growth w i l d l i f e trees be simulated i n 

second-growth fores t s . Can creation of w i l d l i f e trees be 

incorporated into programs creating deer winter range? 

- What i s the value of erecting nest boxes? What i s the rate 

of nest box use i n areas where w i l d l i f e trees are l e f t 

standing as compared to the rate of use of nest boxes i n 

area where w i l d l i f e trees have been f e l l e d ? 

Topic 3: Investigating the ef f e c t s of structural d i v e r s i t y 



- What are the relationships between small mammal d i v e r s i t y 

and density and habitat structure? 

- Can bat populations be enhanced by the construction of bat 

houses? 

- Can f l y i n g s q u i r r e l numbers be increased by supplying nest 

boxes? 

Topic 6: Habitat improvement i n wetlands 

- Can waterfowl populations be enhanced by enhancing 

wetlands? eg. seeding forage plants, creating year-round 

shallow water. 

Topic 2: Exploring the ef f e c t s of habitat juxtaposition 

- How do the shapes, si z e s , and arrangement of d i f f e r e n t 

forest serai stages a f f e c t small mammals and avifauna? 

Topic 4: Determining the eff e c t s of cover 

- How do s i l v i c u l t u r a l practices influence small mammal 

populations ? S p e c i f i c a l l y , how does the removal of cover 

by burning or s c a r i f i c a t i o n a f f e c t small mammal densities 

after logging? 

- How does small mammal pr o d u c t i v i t y influence furbearer and 

raptor densities? 
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