
Appendices

May 2009



 



 

Telluride Valley Floor 
E n v i r o n m e n t a l  R e p o r t  

 
May 2009 

 
 
Appendices 
 
Appendix A.   Foley and Associates, Inc. Property Description 
 
Appendix B. Valley Floor Use Regulations, Ordinance No. 1289 
 
Appendix C. Deed of Conservation Easement  
 
Appendix D. List of Plant Species Identified within the Study Area 
 
Appendix E. Summary of HSI Data for the San Miguel River   
 
Appendix F. USFWS List of Endangered Species in San Miguel County 
 
Appendix G. List of Migratory Bird Species Breeding in Colorado 
 
Appendix H. USFS Sensitive Species List, Region 2  
 
Appendix I. BLM Sensitive Species List, Southwestern Region 
 
Appendix J. State of Colorado Threatened or Endangered Species List 
 
Appendix K. Functional Assessment Data Sheets 
 
Appendix L. Effects of Recreation and Trails on Wildlife Summary of Scientific Research 
 
Appendix M.   Case Studies – Dog Management Experiences from Other Communities 
 
 



 



APPENDIX A 
Foley Associates, Inc.  
Property Description 



 
 







 





APPENDIX B 
Valley Floor Use Regulations 

Ordinance No. 1289 



 















APPENDIX C 
Deed of Conservation Easement 



 
 





















 



APPENDIX D 
List of Plant Species Identified  

within the Study Area 



 



 
 

Common Name Scientific Name 

Wetland Indicator 
Classification 

(Region 8) 

Identification 
Confirmed by 
University of 

Colorado Herbarium 
alpine bistort Polygonum viviparum FAC   
alpine meadowrue Thalictrium alpinum FACW   
alpine milk vetch Astragualus alpinus FAC X 
alpine timothy Phleum alpinum FAC X 
analogue sedge Carex simulata FACW X 
Arctic rush Juncus arcticus FACW X 
assorted mosses Bryophyte spp.   N/A X 
Baker's lupine Lupinus bakerii FACU X 
beautiful cinquefoil Potentilla pulcherrima ** X 
blister sedge Carex vesicaria OBL X 
blue spruce Picea pungens FAC X 
butter and eggs Linaria vulgaris **   
Canada bluegrass Poa compressa FACU X 
Canada thistle Cirsium arvens FACU X 
Chamisso arnica Arnica chamissonis FACW X 
cheatgrass Bromus tectorum ** X 
clustered field sedge Carex praegracilis FACW X 
Columbian monkshood Aconitum columbianum  FACW   
Columbian needlegrass Achnatherum nelsonii ** X 
common cattail Typha latifolia OBL   
common dandelion Taraxacum officinale.   FACU X 
common juniper Juniperus communis NI (FACU) X 
common sweet clover Melilotus officinalis FACU X 
common yarrow Achillea millefolium FACU X 
cow parsnip Heracleum maximum FACW X 
curly dock Rumex crispus FACW X 
curlycup gumweed Grindelia squarrosa UPL   
Douglas fir Pseudotsuga menziesii NI (FACU)   
early blue violet Viola adurea **   
Engelmanns spruce Picea englemanii FACU X 
falsegold groundsel Pachera pseudaurea FACW X 
field bindweed Convolvulus arvensis NI   
field horsetail Equisiteum arvense FAC X 
field mint Mentha arvensis FACW   
field pennycress Thlaspi arvense UPL   
Fireweed Epilobium angustifolium FACU   
Geyer willow Salix geyeriana OBL X 
goldenrods Solidago spp. FACU   
heartleaf bittercress Cardamine cordifolia FACW X 
Indian paintbrush Castilleja linariifolia  ** X 
Kentucky bluegrass Poa pratensis FACU X 



Common Name Scientific Name 

Wetland Indicator 
Classification 

(Region 8) 

Identification 
Confirmed by 
University of 

Colorado Herbarium 
kochia Kochia scoparia FACU   
large leaf avens Geum macrophyllum OBL X 
lesser wintergreen Pyrola minor UPL   
meadow barley Hordeum brachyantherum FACW   
mountain bluebells Mertensia ciliata OBL   
mountain brome Bromus marginatus ** X 
mountain parsley Pseudocymopterus 

montanus 
**   

musk thistle Carduus nutans ** X 
Mustard Brassicaceae ** X 
narrowleaf cottonwood  Populus angustifolia FAC   
narrowleafed burreed Sparganium angustifolium When found in 

Region 8, all species 
of Sparganium are 

OBL 

X 

Nebraska sedge Carex nebrascensis OBL   
needle spikerush Eleocharis acicularis OBL X 
Northwest Territory sedge Carex utriculata (formerly 

C. rostrata) 
OBL X 

orchard grass Dactylis glomerata FACU X 
Oregon grape Mahonia repens **   
oxeye daisy Chrysanthemum 

leucanthemum 
Colorado B-list 

noxious 
X 

pale spikerush Eleocharis macrostachya OBL X 
park willow Salix monticola OBL X 
plumeless thistle Carduus acanthoides **   
prairie bluebells Mertensia lanceolata ** X 
ragwort unid. Senecio sp.   **   
red clover Trifolium pratense FACU X 
reed canary grass Phalaris arundinacea FACW   
rocky mountain rush Juncus saximontanus FACW X 
Rue Thalictrium sp.   ** X 
scarlet gilia Gilia aggregata  ** X 
scarlet penstemon Castilleja miniata FAC X 
serpentgrass Bisorta vivapara ** X 
showy Jacob's ladder Polemonium pulcherrimum **   
shrub birch Betula glandulosa FAC X 
shrubby cinquefoil Pentaphylloides floribunda FACW X 
silver sagebrush Artemesia cana FAC X 
skullcap Scutellaria galericulata OBL X 
slender wheatgrass Elymus trachycaulus When found in 

Region 8, most 
species of Elymus are 

considered FACU 

X 

small leaf pussy toes Antennaria parvifolia ** X 



Common Name Scientific Name 

Wetland Indicator 
Classification 

(Region 8) 

Identification 
Confirmed by 
University of 

Colorado Herbarium 
small yellow water crowfoot Ranunculus gmelinii FACW X 
smallwing sedge Carex microptera FAC X 
smooth brome Bromus inermis NI (FAC) X 
smooth scouring rush Equiseteum laevigatum FACW X 
star Solomon's seal Polygonatum biflorum FACU   
starry false Solomon's seal Maianthemum stellatum FAC   
sticky purple geranium Geranium viscosissimum FACU X 
stinging nettle Urtica dioica FAC   
strapleaf willow Salix ligulifolia OBL X 
strawberry blight Chenopodium capitatum **   
strict blue-eyed grass Sisyrinchium montanum FAC X 
subalpine buckwheat Eriogonum subalpinum OBL X 
subalpine fir Abies bifolia (lasiocarpa) FACU X 
sulphur flower Eriogonum umbellatum NI (UPL) X 
tall penstemon Penstemon unilateralus (FACU) X 
timothy Phleum pratense FACU X 
toadflax Linaria vulgaris **   
trembling aspen Populus tremuloides FAC X 
twinberry honeysuckle Lonicera involucrata FAC X 
water buttercup Ranunculus aquatilis OBL X 
water milfoil Myriophyllum spicatum OBL   
water sedge Carex aquatilis OBL X 
Western paintbrush Castilleja occidentalis FACU   
western salsify Tragopogon dubius **   
white clover Trifolium repens FACU X 
white globeflower Trollius europaeus OBL   
whitestem gooseberry Ribes inerme FAC X 
wild alyssum Alyssum parviflorum ** X 
woods rose Rosa woodsii FAC X 
wooly cinquefoil Potentilla hippiana ** X 
wooly sedge Carex lanuginosa OBL X 
yellow alyssum Aurinia saxatilis **   
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River Reach 

Individual Reach Characteristics and HSI Values 1a 1b 2 3 4 5 6 Variable
Measurement (ft) 1 1.3 1.4 1.6 1.3 1.9 1.3 

Thalweg Depth HSI Value 0.46 0.77 0.84 0.95 0.77 1 0.77
V4 

Measurement (%) 10 10 20 25 15 30 20 
% Cover HSI Value 0.66 0.66 0.96 1 0.84 1 0.96

V5 

Measurement (in) 0.75 0.75 0.5 0.5 0.75 0.5 0.5 
Avg. Substrate 0.1" - 3" HSI Value 0.82 0.82 0.65 0.65 0.82 0.65 0.65

V7 

Measurement (%) 30 30 20 15 25 15 15 % Substrate  
4" - 16" HSI Value 1 1 1 1 1 1 1 

V8 

Type B B B B B B B 
Dominant Substrate HSI Value 0.6 0.6 0.6 0.6 0.6 0.6 0.6 

V9 

Measurement (%) 5 5 10 15 5 33 15 
% Pools - Late Season HSI Value 0.42 0.42 0.58 0.69 0.42 0.98 0.69

V10 

Measurement (%) 60 65 65 80 85 60 75 
% Vegetation on Banks HSI Value 0.33 0.38 0.38 0.58 0.66 0.33 0.54

V11 

Measurement (%) 70 65 65 80 85 60 75 
% Stable Banks HSI Value 0.96 0.92 0.92 0.98 0.99 0.88 0.97

V12 

Measurement (%) 10 10 20 25 10 30 20 
% Fines - Riffle/Run HSI Value 1 1 0.92 0.82 1 0.72 0.92

V16 

Measurement (%) 10 10 10 10 10 10 10 
% Fines - Spawning Areas HSI Value 0.89 0.89 0.89 0.89 0.89 0.89 0.89

V16 

Measurement (%) 25 25 10 10 10 10 10 % Shade  
10:00 - 2:00 HSI Value 0.65 0.65 0.44 0.44 0.44 0.44 0.44

V17 

Measurement (%) 5 5 10 15 5 33 15 
% Pools HSI Value 0.42 0.42 0.57 0.69 0.42 0.97 0.69

V10 

Type C C C C C B C 
Pool Class HSI Value 0.3 0.3 0.3 0.3 0.3 0.6 0.3 

V15 

Measurement (%) 10 10 10 20 15 15 15 
% Instream Cover HSI Value 0.67 0.67 0.67 0.96 0.84 0.84 0.84

V6 

 
 

Overall Characteristics - Typical of All Reaches Variable Measurement
HSI 

Value 

Average Max. Water Temp (oC) V1 54.18 1 

Average Max. Water Temp during embryo development (oF): V2 54.18 0.95 
Average Min. dissolved oxygen during low water period (mg/l) (assumed) V3 5 0.8 

Average velocity over spawing area during embryo development (ft/s) 
(assumed) V5 1.5 1 

Average Max. pH V13 7.88 1 
Average Min pH V13 7.16 1 

Average low flow base flow/Average annual daily flow* V14 0.24 0.5 
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USFWS List of Endangered Species in San Miguel County 
Status Common Name Scientific Name 
E Colorado pikeminnow Mustela nigripes 
E bonytail Gila elegans 
T Canada lynx Lynx canadensis 
E Colorado pikeminnow Ptychocheilus lucius 
E humpback chub Gila cypha 
T Mexican spotted owl Strix occidentalis lucida 
E razorback sucker Xyrauchen texanus 
E southwestern willow flycatcher Empidona traillii extimus 
E Uncompahgre fritillary butterfly Boloria acrocnema 
C yellow-billed cuckoo Cocyzus americanus 
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    List of Migratory Bird Species Breeding in San Miguel County, Colorado 

Common Name Scientific Name 
pied-billed grebe Podilymbus podiceps 
gadwall Anas strepera 
mallard Anas platyrhynchos 
cinnamon teal Anas cyanoptera 
northern shoveler Anas clypeata 
northern pintail Anas acuta 
green-winged teal Anas crecca 
common merganser Mergus merganser 
sharp-shinned hawk Accipiter striatus 
Cooper's hawk Accipiter cooperii 
northern goshawk Accipiter gentilis 
Swainson's hawk Buteo swainsoni 

red-tailed hawk Buteo jamaicensis 
golden eagle Aquila chrysaetos 
American kestrel Falco sparverius 
prairie falcon Falco mexicanus 
sage grouse Centrocercus urophasianus 
white-tailed ptarmigan Lagopus leucurus 
blue grouse Dendragapus obscurus 
Gambel's quail Callipepla gambelii 
sora Porzana carolina 
American coot Fulica americana 
killdeer Charadrius vociferus 
spotted sandpiper Actitis macularia 
common snipe Gallinago gallinago 
band-tailed pigeon Columba fasciata 
mourning dove Zenaida macroura 
flammulated owl Otus flammeolus 
great horned owl Bubo virginianus 
northern pygmy-owl Glaucidium gnoma 
long-eared owl Asio otus 
boreal owl Aegolius funereus 
northern saw-whet owl Aegolius acadicus 
common nighthawk Chordeiles minor 
common poorwill Phalaenoptilus nuttallii 
black swift Cypseloides niger 
white-throated swift Aeronautes saxatalis 
black-chinned hummingbird Archilochus alexandri 
broad-tailed hummingbird Selasphorus platycercus 



Common Name Scientific Name 
belted kingfisher Ceryle alcyon 
Lewis's woodpecker Melanerpes lewis 
Williamson's sapsucker Sphyrapicus thyroideus 
red-naped sapsucker Sphyrapicus nuchalis 
downy woodpecker Picoides pubescens 
hairy woodpecker Picoides villosus 
three-toed woodpecker Picoides tridactylus 
northern flicker Colaptes auratus 
olive-sided flycatcher Contopus cooperi 
western wood-pewee Contopus sordidulus 
willow flycatcher Empidonax traillii 
Hammond's flycatcher Empidonax hammondii 
gray flycatcher Empidonax wrightii 
dusky flycatcher Empidonax oberholseri 
Cordilleran flycatcher Empidonax occidentalis 
Say's phoebe Sayornis saya 
ash-throated flycatcher Myiarchus cinerascens 
Cassin's kingbird Tyrannus vociferans 
western kingbird Tyrranus verticalis 
gray vireo Vireo vicinior 
plumbeous vireo Vireo plumbeus 
warbling vireo Vireo gilvus 
gray jay Perisoreus canadensis 
Stellar's jay Cyanocitta stelleri 
western scrub-jay Aphelocoma californica 
Pinyon jay Gymnorhinus cyanocephalus 
Clark's nutcracker Nucifraga columbiana 
black-billed magpie Pica pica 
American crow Corvus brachyrhynchos 
common raven Corvus corax 
horned lark Eremophila alpestris 
purple martin Progne subis 
tree swallow Tachycineta bicolor 
violet green swallow Tachycineta thalassina 
northern rough-winged swallow Stelgidopteryx serripennis 
cliff swallow Petrochelidon pyrrhonota 
barn swallow Hirundo rustica 
black-capped chickadee Poecile atricapillus 
mountain chickadee Poecile gambeli 
juniper titmouse Baeolophus griseus 



Common Name Scientific Name 
bushtit Psaltriparus minimus 
red-breasted nuthatch Sitta candensis 
white-breasted nuthatch Sitta carolinensis 
pygmy nuthatch Sitta pygmaea 
brown creeper Certhia americana 
rock wren Salpinctes obsoletus 
canyon wren Catherpes mexicanus 
Bewick's wren Thryomanes bewickii 
house wren Troglodytes aedon 
American dipper Cinclus mexicanus 
golden-crowned kinglet Regulus satrapa 
ruby-crowned kinglet Retgulus calendula 
blue-gray gnatcatcher Polioptila caerulea 
western bluebird Sialia mexicana 
mountain bluebird Sialia currucoides 
Townsend's solitaire Myadestes townsendi 
Swainson's thrush Catharus ustulatus 
hermit thrush Catharus guttatus 
American robin Turdus migratorius 
northern mockingbird Mimus polyglottos 
sage thrasher Oreoscoptes montanus 
curve billed thrasher Toxostoma curvirostre 
European starling Sturnus vulgaris 
American pipit Anthus rubescens 
orange-crowned warbler Vermivora celata 
Virgina's warbler Vermivora virginiae 
yellow warbler Dendroica petechia 
yellow rumped warbler Dendroica coronata 
black-throated gray warbler Dendroica nigrescens 
Grace's warbler Dendroica graciae 
MacGillivray's warbler Oporornis tolmiei 
Wilson's warbler Wilsonia pusilla 
yellow-breasted chat Icteria virens 
western tanager Piranga ludoviciana 
green-tailed towhee Pipilo chlorurus 
spotted towhee Pipilo maculatus 
chipping sparrow Spizella passerina 
Brewer's sparrow Spizella breweri 
vesper sparrow Pooecetes gramineus 
lark sparrow Chondestes grammacus 



Common Name Scientific Name 
black-throated sparrow Amphispiza bilineata 
sage sparrow Amphispiza belli 
lark bunting Calamospiza melanocorys 
Savannah sparrow Passerculus sandwichensis 
fox sparrow Passerella iliaca 
song sparrow Melospiza melodia 
Lincoln's sparrow Melospiza lincolnii 
white-crowned sparrow Zonotrichia leucophrys 
dark-eyed junco Junco hyemalis caniceps 
black-headed grosbeak Pheucticus melanocephalus 
blue grosbeak Guiraca caerulea 
Lazuli bunting Passerina amoena 
indigo bunting Passerina cyanea 
red-winged blackbird Agelaius phoeniceus 
western meadowlark Sturnella neglecta 
Brewer's blackbird Euphagus cyanocephalus 
common grackle Quiscalus quiscula 
brown-headed cowbird Molothrus ater 
Bullock's oriole Icterus bullockii 
brown-capped rosy-finch Leucosticte australis 
pine grosbeak Pinicola enucleator 
Cassin's finch Carpodacus cassinii 
house finch Carpodacus mexicanus 
red crossbill Loxia curvirostra 
Pine siskin Carduelis pinus 
lesser goldfinch Carduelis psaltria 
American goldfinch Carduelis tristis 
evening grosbeak Cocothraustes vespertinus 
house sparrow Passer domesticus 
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  USFS Species Conservation Program - Region 2 Sensitive Species List 

Common Name Scientific Name 
MAMMALS 

Rocky Mountain gray wolf Canis lupus irremotus 
common hog-nosed skunk Conepatus leuconotus 
Townsend's big-eared bat Corynorhinus townsendii 
Gunnison's prairie dog Cynomys gunnisoni 
white-tailed prairie dog Cynomys leucurus 
black-tailed prairie dog Cynomys ludovicianus 
spotted bat Euderma maculatum 
wolverine Gulo gulo 
river otter Lontra canadensis 
American marten Martes americana 
water vole Microtus richardsoni 
fringed myotis Myotis thysanodes 
desert bighorn sheep Ovis canadensis nelsoni 
Rocky Mountain bighorn sheep Ovis canadensis canadensis 
pygmy shrew Sorex hoyi 
Wyoming pocket gopher Thomomys clusius 
grizzly bear Ursus arctos horribilis 
kit fox Vulpes macrotis 
swift fox Vulpes velox 

BIRDS 
northern goshawk Accipiter gentilis 
boreal owl Aegolius funereus 
Cassin's sparrow Aimophila cassinnii 
grasshopper sparrow Ammodramus savannarum 
sage sparrow Amphispiza belli 
short-eared owl Asio flammeus 
burrowing owl Athene cunicularia 
American bittern Botaurus lentiginosus 
ferruginous hawk Buteo regalis 
McCown's longspur Calcarius mccownii 
Gunnison sage-grouse Centrocercus minimus 
chestnut-collared longspur Calcarius ornatus 
greater sage-grouse Centrocercus urophasianus 
mountain plover Charadrius montanus 
black tern Chlidonias niger 
northern harrier Circus cyaneus 
yellow-billed cuckoo Coccyzus americanus 



Common Name Scientific Name 
olive-sided flycatcher Contopus cooperi 
trumpeter swan Cygnus buccinator 
black swift Cypseloides niger 
American peregrine falcon Falco peregrinus anatum 
bald eagle Haliaeetus leucocephalus 
harlequin duck Histrionicus histronicus 
white-tailed ptarmigan Lagopus leucurus 
loggerhead shrike Lanius ludovicianus 
Lewis's woodpecker Melanerpes lewis 
long-billed curlew Numenius americanus 
flammulated owl Otus flammeolus 
black-backed woodpecker Picoides arcticus 
American three-toed woodpecker Picoides dorsalis 
purple martin Progne subis 
Brewer's sparrow Spizella breweri 
Columbian sharp-tailed grouse Tympanuchus phasianellus colubianus 
greater prairie-chicken Tympanuchus cupido 
lesser prairie-chicken Tympanuchus pallidicinctus 

AMPHIBIANS 
boreal toad Bufo boreas boreas 
plains leopard frog Rana blairi 
Columbia spotted frog Rana luteiventris 
northern leopard frog Rana pipiens 
wood frog Rana sylvatica 

REPTILES 
massasauga Sistrurus catenatus 
Black Hills redbelly snake Storeria occipitomaculata pahasapae 

FISHES 
bluehead sucker Catostomus discobolus 
flannelmouth sucker Catostomus latipinnis 
mountain sucker Catostomus platyrhynchus 
Rio Grande sucker Catostomus plebius 
lake chub Couesius plumbeus 
Rio Grande chub gila pandora 
roundtail chub Gila robusta 
plains minnow Hybognathus placitus 
sturgeon chub macrhybopsis gelida 
pearl dace Margariscus margarita 



Common Name Scientific Name 
hornyhead chub Nocomis biguttatus 
Colorado river cutthroat trout Oncorhynchus clarki pleuriticus 
Rio Grande cutthroat trout Oncorhynchus clarki virginalis 
Yellowstone cutthroat trout Oncorhynchus clarki bouvieri 
northern redbelly dace Phoxinus eos 
southern redbelly dace Phoxinus erythrogaster 
finescale dace Phoxinus neogaeus 
flathead chub Platygobio gracilis 

INSECTS 
Ottoe skipper Hesperia ottoe 
caddisfly Ochorotrichia susanae 
Hudsonian emerald Somatochlora hudsonica 
regal fritillary butterfly Speyeria idalia 
Nokomis firitillary butterfly Speyeria nokomis nokomis 

MOLLUSKS 
Rocky Mountain capshell Acroloxus coloradensis 
Cooper's Rocky Mountain snail Oreohelix strigosa cooperi 

PLANTS – DICOTS 
Common names of Sensitive Plant Species are not 

acknowledged by the USFS 
 Aquilegia chrysantha var. rydbergii 
 Aquilegia laramiensis 
 Armeria maritima ssp. sibirica 
 Asclepias uncialis 
 Astragalus barrii 
 Astragalus leptaleus 
 Astragalus missouriensis var. humistratus 
 Astragalus proximus 
 Astragalus ripleyi 
 Astragalus wetherillii 
 Braya glabella 
 Chenopodium cycloides 
 Cirsium perplexans 
 Descurainia torulosa 
 Draba exunguiculata 
 Draba grayana 
 Draba smithii 
 Drosera anglica 
 Drosera rotundifolia 



Common Name Scientific Name 
 Eriogonum brandegeei 
 Eriogonum exilifolium 
 Eriogonum visheri 
 Gilia sedifolia 
 Ipomopsis aggregata ssp. weberi 
 Ipomopsis globularis 
 Ipomopsis polyantha 
 Lesquerella fremontii 
 Lesquerella pruinosa 
 Machaeranthera coloradoensis 
 Mimulus gemmiparus 
 Neoparrya lithophila 
 Oenothera harringtonii 
 Oreoxis humilis 
 Parnassia kotzebuei 
 Penstemon absarokensis 
 Penstemon caryi 
 Penstemon degeneri 
 Penstemon harringtonii 
 Phacelia scopulina var. submutica 
 Physaria didymocarpa var. lanata 
 Physaria pulvinata 
 Potentilla rupincola 
 Primula egaliksensis 
 Pyrrocoma carthamoides var. subsquarrosa 
 Pyrrocoma clementis var. villosa 
 Pyrrocoma integrifolia 
 Ranunculus karelinii 
 Rubus arcticus ssp. acaulis 
 Salix arizonica 
 Salix barrattiana 
 Salix candida 
 Salix myrtillifolia 
 Salix serissima 
 Sanguinaria canadensis 
 Shoshonea pulvinata 
 Thalictrum heliophilum 
 Townsendia condensata var. anomala 



Common Name Scientific Name 
 Utricularia minor 
 Viburnum opulus var. americanum 
 Viola selkirkii 

PLANTS -- NONVASCULAR 
 Sphagnum angustifolium 

PLANTS -- MONOCOTS 
 Amerorchis rotundifolia 
 Calochortus flexuosus 
 Carex alopecoidea 
 Carex diandra 
 Carex livida 
 Cypripedium montanum 
 Cypripedium parviflorum 
 Eleocharis elliptica 
 Epipactis gigantea 
 Eriophorum altaicum var. neogaeum 
 Eriophorum chamissonis 
 Eriophorum gracile 
 Festuca hallii 
 Kobresia simpliciuscula 
 Liparis loeselii 
 Malaxis brachypoda 
 Platanthera orbiculata 
 Ptilagrostis porteri 
 Schoenoplectus hallii 
 Triteleia grandiflora 

PLANTS - FERN AND FERN ALLIES 
 Botrychium ascendens 
 Botrychium campestre 
 Botrychium furcatum 
 Botrychium paradoxum 
 Botrychium lineare 
 Lycopodium complanatum 
 Selaginella selaginoides 
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BLM Sensitive Species known to occur within the jurisdiction of the Uncompahgre, Gunnison or 
San Juan Field Offices (southwestern region). 
Common Name Scientific Name Field Office 

MAMMALS 
Townsend's big-eared bat Corynorhinus townsendii UN, SJ 
spotted bat Euderma maculatum SJ, UN 
Allen's big-eared bat Idionycteris phyllotis UN, SJ 
fringed myotis Myotis thysanodes UN, SJ 
Yuma myotis Myotis yumanensis UN, SJ 
big free-tailed bat Nyctinomops macrotis SJ, UN 

BIRDS 
northern goshawk Accipter gentilis UN, GN, SJ 
ferruginous hawk Buteo regalis UN, SJ 
Gunnison sage grouse Centrocercus minimus UN, GN, SJ 
black tern Chlidonias niger SJ 
long-billed curlew Numenius americanus UN 
white-faced ibis Plegadis chihi UN, GN, SJ 

FISH 
bluehead sucker Catostomus discobolus UN, SJ 
flannelmouth sucker Catostomas latipinnis UN, SJ 
roundtail chub Gila robusta UN, SJ 
Colorado River cutthroat trout Oncorhynchus clarki pleurticus GN, SJ 

REPTILE 
longnose leopard lizard Gambelia wislizenii UN 
Texas horned lizard Phrynosoma cornutum SJ 
desert spiny lizard Sceloporus magister SJ 

AMPHIBIAN 
canyon treefrog Hyla arenicolor UN 
northern frog Rana pipiens UN 

INVERTEBRATES 
Great basin silverspot butterfly Speyeria nokomis nokomis UN 

PLANTS 
Crandall rockcress Arabis crandalli GN 
Gunnison milkvetch Astragalus anisus GN 
Cronquist milkvetch Astragalus cronquistii SJ 
Grand Junction milkvetch Astragalus linifolius UN 
skiff milkvetch Astragalus microcymbus GN 
Naturita milkvetch Astragalus naturitensis UN, SJ 
Sandstone milkvetch Astragalus sesquiflorus UN 
Rocky Mountain thistle Cirsium perplexans UN 



Common Name Scientific Name Field Office 

Kachina daisy Erigeron kachinensis SJ 
Comb Wash buckwheat Eriogonum clavellatum SJ 
Colorado wild buckwheat Erogonum coloradense GN 
Pagosa trumpet gilia Ipomopsis polyantha var. polyantha SJ 
Pagosa bladderpod Lesquerella pruinosa SJ 
Montrose bladderpod Lesquerella vicina UN 
Northern twayblade Listera borealis GN 
Colorado desert parsley Lomatium concinnum UN 
Paradox valley lupine Lupinus crassus UN 
Dolores skeleton plant Lygodesmia doloresensis UN 
Eastwood monkey-flower Mimulus eastwoodiae UN 
Paradox breadroot Pediomelum aromaticum UN 
   
UN = Uncompahgre Field Office   
SJ = San Juan Field Office   
GN = Gunnison Field Office   
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State of Colorado List of Threatened or Endangered Species 

Common Name Scientific Name Status 

AMPHIBIANS 
boreal toad Bufo boreas boreas SE 
northern cricket frog Acris crepitans SC 
Great Plains narrowmouth toad Gastrophryne olivacea SC 
northern leopard frog Rana pipiens SC 
wood frog Rana sylvatica SC 
plains leopard frog Rana blairi SC 
Couch's spadefoot Scaphiopus couchii SC 

BIRDS 
whooping crane Grus americana SE 
least tern Sterna antillarum SE 
southwestern willow flycatcher Empidonax traillii extimus SE 
plains sharp-tailed grouse Tympanuchus phasianellus jamesii SE 
piping plover Charadrius melodus circumcinctus ST 
bald eagle Haliaeetus leucocephalus  ST 
Mexican spotted owl Strix occidentalis lucida ST 
burrowing owl Athene cunicularia ST 
lesser prairie-chicken Tympanuchus pallidicinctus ST 
western yellow-billed cuckoo Coccyzus americanus SC 
greater sandhill crane Grus canadensis tabida SC 
ferruginous hawk Buteo regalis SC 
Gunnison sage-grouse Centrocercus minimus SC 
American peregrine falcon Falco peregrinus anatum SC 
greater sage grouse Centrocercus urophasianus SC 
western snowy plover Charadrius alexandrinus SC 
mountain plover Charadrius montanus SC 
long-billed curlew Numenius americanus SC 
Columbian sharp-tailed grouse Tympanuchus phasianellus columbianus SC 

FISH 
bonytail Gila elegans SE 
razorback sucker Xyrauchen texanus SE 
humpback chub Gila cypha ST 
Colorado pikeminnow Ptychocheilus lucius ST 
greenback cutthroat trout Oncorhynchus clarki stomias ST 
Rio Grande sucker Catostomus plebius SE 
lake chub Couesius plumbeus SE 



Common Name Scientific Name Status 

plains minnow Hybognathus placitus SE 
suckermouth minnow Phenacobius mirabilis SE 
northern redbelly dace Phoxinus eos SE 
southern redbelly dace Phoxinus erythrogaster SE 
brassy minnow Hybognathus hankinsoni ST 
common shiner Luxilus cornutus ST 
Arkansas darter Etheostoma cragini ST 
plains orangethroat darter Etheostoma specetabile SC 
Iowa darter Etheostoma exile SC 
Rio Grande chub Gila pandora SC 
Colorado roundtail chub Gila robusta SC 
stonecat Noturus flavus SC 
Colorado River cutthroat trout Oncorhynchus clarki pleuriticus SC 
flathead chub Platygobio gracilus SC 

MAMMALS 
gray wolf Canis lupus SE 
black-footed ferret Mustela nigripes SE 
grizzly bear Ursus arctos SE 
Preble's mouse jumping mouse Zapus hudsonius preblei ST 
lynx Lynx canadensis SE 
wolverine Gulo gulo SE 
river otter Lontra canadensis ST 
kit fox Vulpes macrotis SE 
Townsend's big-eared bat Corynorhinus townsendii pallescens SC 
black-tailed prairie dog Cynomys ludovicianus SC 
Botta's pocket gopher Thomomys bottae rubidus SC 
northern pocker gopher Thomomys talpoides macrotis SC 
swift fox Vulpes velox SC 

REPTILES 
triploid checkered whiptail Cnemidophorus neotesselatus SC 
midget faded rattlesnake Crotalus viridis concolor SC 
longnose leopard lizard Gambelia wislizenii SC 
yellow mud turtle Kinosternon flavescens SC 
common king snake Lampropeltis getula SC 
Texas blind snake Leptotyphlops dulcis SC 
Texas horned lizard Phrynosoma cornutum SC 
roundtail horned lizard Phrynosoma modestum SC 
massasauga Sistrurus catenatus SC 



Common Name Scientific Name Status 

common garter snake Thamnophis sirtalis SC 
MOLLUSKS 

Rocky Mountain capshell Acroloxus coloradensis SC 
cylindrical papershell Anodontoides ferussacianus SC 
   
SE = State Endangered   
ST = State Threatened   
SC = State Species of Special Concern   
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Max 
Possible 

Scores 
H 1 H 1 E 1 E 1 H 1 H 1 H 1 H 1 H 1 H 1 H 1 H 0.2 I 11.2 100% 

Acres                                                       

WA1 14.52 L 0.1 L 0.1 H 0.9 M 0.3 H 0.8 H 1 H 0.9 L 0.2 H 1 H 1 M 0.4 H 0.2 II 6.9 63% 

WA2 4.87 L 0.1 L 0.1 L 0.1 N/A N/A H 0.8 L 0.2 L 0.2 L 0.2 L 0.2 M 0.4 L 0.2 H 0.2 IV 2.7 27% 

WA3 9.37 L 0.1 L 0.1 M 0.7 M 0.3 H 0.8 M 0.6 L 0.2 L 0.2 M 0.6 H 1 L 0.3 H 0.2 III 5.1 46% 

WA4 10.05 L 0.1 L 0.1 H 0.9 M 0.3 M 0.5 M 0.5 H 0.9 M 0.5 H 0.8 M 0.4 M 0.4 H 0.2 II 5.6 51% 

WA5 7.8 L 0.1 L 0.1 L 0.3 N/A N/A N/A N/A L 0.2 H 1 N/A N/A M 0.5 M 0.4 L 0.1 H 0.2 III 2.9 36% 

WA6 17.79 L 0.1 L 0.1 L 0.1 N/A N/A M 0.5 L 0.3 L 0.2 L 0.2 M 0.4 M 0.7 L 0.2 H 0.2 IV 3.0 30% 

WA7 3.46 L 0.1 L 0.1 M 0.5 N/A N/A H 0.8 H 0.8 M 0.4 H 1 M 0.7 H 1 L 0.3 H 0.2 III 5.9 59% 

WA8 9.49 L 0.1 L 0.1 M 0.5 M 0.3 M 0.5 H 1 M 0.4 H 1 H 0.9 H 1 M 0.4 H 0.2 III 6.4 58% 

WA9 12.74 L 0.1 L 0.1 M 0.7 N/A N/A N/A N/A M 0.4 N/A N/A N/A N/A M 0.5 M 0.4 M 0.4 H 0.2 III 2.8 47% 

WA10 7.12 L 0.1 L 0.1 M 0.7 N/A N/A N/A N/A M 0.4 N/A N/A N/A N/A L 0.2 M 0.4 M 0.4 H 0.2 III 2.5 36% 

WA11 0.91 L 0.1 L 0.1 M 0.7 N/A N/A N/A N/A M 0.4 M 0.5 N/A N/A M 0.6 H 1 L 0.3 H 0.2 IV 3.9 49% 

WA12 13.21 L 0.1 L 0.1 M 0.7 M 0.5 M 0.5 H 0.8 L 0.2 M 0.7 H 0.8 H 1 L 0.3 H 0.2 III 5.9 54% 

WA13 3.08 L 0.1 L 0.1 M 0.7 M 0.4 L 0.2 L 0.3 H 0.9 H 0.9 M 0.7 M 0.7 H 0.9 H 0.2 II 6.1 55% 

WA14 7.16 L 0.1 L 0.1 M 0.7 N/A N/A H 0.9 L 0.2 L 0.3 M 0.5 M 0.6 M 0.4 L 0.3 H 0.2 III 4.3 43% 

WA15 1.13 L 0.1 L 0.1 M 0.5 N/A N/A N/A N/A H 0.6 M 0.5 N/A N/A L 0.3 M 0.7 L 0.3 H 0.2 IV 3.3 41% 

WA16 0.3 L 0.1 L 0.1 L 0.1 L 0.2 L 0.1 L 0.1 M 0.4 L 0.1 L 0.2 L 0.1 L 0.2 H 0.2 IV 1.9 17% 

WA17 10.23 L 0.1 L 0.1 M 0.7 M 0.4 M 0.5 M 0.6 L 0.2 H 0.9 M 0.7 H 1 L 0.3 H 0.2 III 5.7 52% 

WA18 24.11 L 0.1 L 0.1 M 0.7 M 0.4 M 0.5 M 0.6 H 0.9 M 0.6 M 0.7 M 0.7 L 0.2 H 0.2 III 5.7 52% 

WA19 7.25 L 0.1 L 0.1 H 0.9 N/A N/A N/A N/A H 0.8 H 0.9 N/A N/A H 1 H 1 H 1 H 0.2 I 6.0 75% 

WA20 38.45 L 0.1 L 0.1 H 0.9 N/A N/A N/A N/A H 1 H 1 N/A N/A H 1 H 1 M 0.4 H 0.2 II 5.7 71% 

WA21 49.09 L 0.1 L 0.1 H 0.9 M 0.3 N/A N/A H 1 H 1 N/A N/A H 1 H 1 M 0.4 H 0.2 II 6.0 67% 

WA22 1.48 L 0.1 L 0 L 0.1 M 0.3 N/A N/A H 0.8 M 0.7 N/A N/A L 0.3 H 1 L 0.2 H 0.2 IV 3.7 41% 

WA23 4.84 L 0.1 L 0.1 M 0.5 M 0.4 M 0.6 L 0.3 L 0.2 M 0.7 M 0.7 H 1 L 0.2 H 0.2 III 5.0 45% 

WA24 8.89 L 0.1 L 0.1 H 0.9 N/A N/A M 0.5 M 0.6 M 0.4 H 1 H 1 M 0.7 M 0.4 H 0.2 II 5.9 59% 

WA25 35.42 L 0.1 L 0.1 M 0.5 N/A N/A N/A N/A M 0.5 H 0.9 L 0.3 M 0.6 M 0.4 L 0.1 H 0.2 III 3.7 41% 

WA26 7.94 L 0.1 L 0.1 M 0.7 M 0.3 NA NA H 0.8 H 0.9 NA NA H 0.8 H 1 L 0.3 H 0.2 III 5.2 58% 

UA27 8.18 L 0.1 L 0.1 M 0.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A M 0.6 L 0.1 L 0.3 H 0.2 IV 1.9 32% 

UA28 1.42 L 0.1 L 0.1 M 0.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A M 0.5 L 0.1 M 0.5 H 0.2 III 2.0 33% 

UA29 37.22 L 0.1 L 0.1 H 0.9 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A H 0.8 L 0.1 M 0.6 H 0.2 II 2.8 47% 

UA30 4.62 L 0.1 L 0.1 H 0.9 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A M 0.7 L 0.1 M 0.5 H 0.2 II 2.6 43% 

UA31 12.14 L 0.1 L 0.1 H 0.9 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A H 0.8 M 0.4 H 0.9 H 0.2 II 3.4 57% 

UA32 180.42 L 0.1 L 0.1 L 0.3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A M 0.4 M 0.4 L 0.1 H 0.2 IV 1.6 27% 

UA33 1.33 L 0.1 L 0.1 L 0.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A L 0.2 L 0.1 M 0.4 H 0.2 IV 1.3 22% 

UA34 12.51 L 0.1 L 0.1 M 0.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A M 0.6 L 0.1 M 0.4 H 0.2 III 2.0 33% 
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Effects of Recreation and Trails on Wildlife 
Summary of Scientific Research 

 
INTRODUCTION 
Outdoor recreational provides a broad range 
of community and individual benefits that 
are gained by interacting with the natural 
world.  These benefits include solitude, 
natural quiet, opportunities to learn, 
opportunities to observe wildlife, exercise, 
social activity, and many others.  Public 
access to natural areas is also important in 
fostering long-term public support for open 
space and wildlife habitat conservation (Gill 
2007).   However, all forms of public use, 
recreation, and trails in the natural 
environment inherently result in localized 
impacts to wildlife and habitat due to habitat 
fragmentation, startling or flushing of some 
species, and the introduction of conduits for 
non-native species and predators.  Careful 
planning and management of recreational 
uses and facilities can minimize their 
impacts while maximizing the public 
benefits of recreation.  This discussion 
provides an overview of some of the current 
scientific research and guidelines that may 
be useful in planning recreation uses and 
trails in the Study Area. 
 
IMPACTS OF TRAILS AND RECREATION 
ON WILDLIFE 

Large Mammals  
In a study of responses of mule deer, 
pronghorn antelope, and bison to hikers and 
mountain biker on Antelope Island State 
Park in Utah, Taylor and Knight (2003) 
came to some of the following conclusions: 

• Wildlife exhibited a 70% probability 
of flushing within 100 meters of 
trails 

• Area of influence is greater for off-
trail use than on-trail use 

• Increased vegetative cover generally 
reduces wildlife response 

 
Overall, pedestrians on trails have been 
shown to influence deer and elk behavior at 

distances of between 30 and 400 meters, 
depending on location, cover, and other 
variables (Miller et al. 2001, Sisk 1989, 
Cassirer et al. 1992, Kucera 1976).  In many 
urbanized or high-use areas, deer and elk are 
desensitized to human recreation and can 
habituate to predictable and recurrent use of 
recreational trails.  Habituation to 
predictable and recurrent recreational use 
allows them to continue normal behaviors 
such as feeding, resting, and breeding 
(George and Crooks 2006, Stankowich 
2008).  A study of elk responses to cross-
country skiers in Yellowstone National Park 
also found that predictability was a major 
influence in elk responses, which increased 
substantially when elk encountered humans 
in unusual locations (Cassirer et al. 1992).  

Carnivores 
Studies of responses to carnivores (such as 
bobcat, coyote, and black bear) have found 
that human use and trails can change their 
habitat use and behavior.  Reed and 
Merenlender (2008) found protected areas 
with “quiet, nonconsumptive recreation” 
(hiking, biking, and horseback riding) had a 
five times lower density of bobcat and 
coyote use than similar areas that did not 
allow recreation.  George and Crooks (2006) 
found that human activity appeared to shift 
bobcats toward more nocturnal activity.  
Black bears have also been reported to shift 
to nocturnal behavior in areas with heavy 
human use (Beecham and Rohlman 1994).  
In a study of black bears in Rocky Mountain 
National Park, McCutchen (1989) suggested 
that linear transportation corridors (trails and 
roads) were more tolerated by black bear 
than structures or facilities. 

Birds 
The sensitivity of birds to trails and 
recreational use varies by species and habitat 
type.  In general, recreational trail use has 
the potential to displace breeding birds.  
Birds that utilize the interior habitat areas 



are more vulnerable to habitat fragmentation 
due to trails or human use.  This is due to 
flushing from nests (and exposure of eggs to 
predators and the elements) and overall 
habitat fragmentation which can increase 
nest predation, competition, and brood 
parasitism (Riffel et al. 1996, Miller et al. 
1998, Miller et al. 2001). 
 
The CDOW has recommended seasonal 
buffers to protect nesting raptors from 
human encroachment.  For red-tailed hawk, 
CDOW recommends no new surface 
occupancy within 1/3 mile radius of active 
nests, and a restriction on encroachment 
within 1/3 mile radius of active nests 
between February 15 and July 15.  However, 
CDOW notes that some individuals have 
adapted to human use and will tolerate 
human habituation to within 200 meters of 
their nest.  For bald eagles, CDOW 
recommends no new surface occupancy 
within ¼ mile radius, and a seasonal 
restriction on human encroachment within ½ 
mile from October 15 through July 31 
(CDOW 2008). 

Amphibians 
Trails or concentrated human use along the 
edges of water bodies and wetlands can 
fragment habitat for amphibians, impeding 
movement between breeding and foraging 
areas, and can also contribute to direct 
mortality if they are crushed underfoot (Livo 
1996, Hammerson 1999, Smith and Keinath 
2007). 
 
IMPACTS OF DIFFERENT 
RECREATIONAL USES 
The relative ecological impact of various 
trail uses is a sensitive topic.  While there 
are a lot of opinion-based materials 
advocating for or against a particular user 
group, very little empirical scientific data 
addresses this subject in an objective 
manner.  Assuming that a trail is already in 
place, the environmental effects of non-
motorized recreational trail uses (including 
hiking, nature viewing, running, bicycling, 
and horseback riding) are generally 

classified into three areas:  physical impacts, 
vegetative impacts, and wildlife impacts. 

Physical Impacts 
Physical impacts include adjacent vegetation 
trampling, soil compaction or erosion.  This 
aspect of trail impacts is the most widely 
studied, perhaps because it is the easiest to 
document in controlled experiments.  
Several studies have found that the physical 
impacts of both hikers and bicyclists are 
similar (Wilson and Seney 1994, Thurston 
and Reader 2001) while the physical impacts 
of equestrian use is greater (Wilson and 
Seney 1994, Marion 2006, Dehring and 
Mazzotti 1998).   
 
The physical impacts of trail use vary by 
topography, soils, level of use, trail design 
and layout, and other factors.  The initial 
construction of a trail is the greatest single 
impact to vegetation and soils – after that the 
differences in impacts are less meaningful.  
From a practical standpoint, the physical 
impacts are similar for most user groups, are 
usually limited to the immediate trail 
corridor, and can be mitigated or minimized 
by proper trail design and management. 

Vegetative Impacts 
Impact to vegetation due to trail use includes 
trail widening and braiding, social trail 
development, and noxious weed dispersal.  
Assuming that a trail is already in place, 
trampling and compaction may occur along 
the trail corridor.  In high-use areas, or areas 
that are poorly designed, widening of the 
trail tread can occur, along with braiding and 
the development of parallel trails.  In all of 
these instances, the impact footprint 
expands.  Most of these impacts, however, 
are limited to within one to two meters of 
the trail tread (Jordan 2000).  Again, it 
should be noted that a majority of the 
vegetative impacts occur during the initial 
trail construction. 
 
Trail construction and use can also 
contribute to the dispersal of noxious weeds 
along a trail corridor.  This primarily occurs 
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in two ways:  1) Soil disturbance during and 
after trail construction provides a foothold 
for weeds, and 2) trail users transport weed 
seeds along the trail corridor, introducing 
weed species to new areas. 
 
How do various trail uses affect vegetative 
impacts?  Few studies have compared 
vegetative impacts of hiking and mountain 
biking.  After measuring 500 passes of test 
trails for hiking and mountain bikes, 
Thurston and Reader (2001) found no 
significant difference in vegetative impacts 
from the two uses.  As one article (Lathrop 
2008) pointed out, the trail itself is the 
attraction for most mountain bikers, which 
may limit the amount of off-trail use.  
Conversely, some hikers prefer to often 
wander off trail, considering their own 
incremental impact to be small. 
 
In terms of noxious weed dispersal, it is fair 
to say that all users have the potential to 
carry and spread noxious weed seeds – 
whether it is from boot soles, tires, hooves, 
fur, or manure.  All trail uses contribute to 
this problem.  However, several studies have 
shown that equestrian use is a much greater 
contributor, primarily through the passing of 
weed seeds through manure (including 
Benninger-Traux et al. 1992).  While some 
in the equestrian community dispute these 
findings, they are commonly accepted 
among most land managers and biologists. 

Wildlife Impacts 
The general types of impacts that result from 
recreational trails are described in detail 
above.  Much less is known about the 
impacts of specific modes of travel on 
wildlife.  Some of the studies that do 
differentiate between user groups are 
described as follows. 
 
One of the most prominent empirical studies 
comparing the wildlife impacts of various 
trail uses is the one conducted on Antelope 
Island State Park in Utah (Taylor and Knight 
2003).  In addition to the general findings 

described above, this study also found the 
following: 

• There is little difference in wildlife 
response between hikers and 
mountain bikers 

• Hikers retain their human form 
while mountain bikers do not.  
Typically, pedestrians induce a 
more intense wildlife response than 
do motorized vehicles. 

• Mountain bikers may be less 
predictable that hikers because they 
travel at a faster speed and are less 
likely to be talking. 

• While the impacts of individual 
encounters are similar, mountain 
bikers travel greater distances and 
are therefore more likely to have 
wildlife encounters or disturbances 
per unit of time. 

 
George and Crooks (2006) observed that 
bobcats were displaced in response to 
bikers, hikers, and dogs, but were not 
displaced in response to equestrians and 
motorized vehicles.  Stake (2000) studied 
the impacts of mountain biking on golden-
cheeked warblers, after biking was 
introduced to a natural area.  He found no 
impacts from the new activity on the 
species. 
 
Hiking or walking for the purpose of 
viewing wildlife (including bird watching, 
nature viewing, and interpretation) is 
generally perceived as having little or no 
impact on wildlife.  However, some 
researchers have found that hiking or nature 
viewing (humans on foot) may have a 
greater impact on wildlife (Stankowich 
2008, Knight and Cole 1995a, Spahr 1990, 
Jordan 2000), for the following reasons: 

• Wildlife viewers are more likely to 
travel off trail, and their movements 
are less predictable for wildlife 

• Wildlife viewers are more likely to 
directly approach wildlife 

• Viewers intentionally seek out rare 
or spectacular species 

• Stopping, pointing, photography, 
and even eye contact may stress 
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some species or individuals, 
including many birds 

Winter Recreation 
Winter recreational activities, including 
Nordic skiing and snowshoeing on both 
groomed and ungroomed trails, can also 
impact wildlife, primarily due to snow 
compaction and wildlife disturbance.  The 
level of impact varies depending on the 
extent and intensity of activities. 
 
Snow compaction occurs from both 
mechanized grooming equipment, and 
individual tracks over undisturbed snow, and 
can alter soil temperature and plant 
development in the immediate vicinity.  
Most studies on this topic are focused on 
snowmobiles, which can have similar 
physical impacts as grooming equipment.  
Besides the direct impacts on vegetation due 
to broken twigs or soil disturbance, snow 
compaction has been found to increase frost 
penetration into roots, delay spring thaw and 
subsequent plant growth and seed 
germination.  These effects can result in 
localized changes in plant composition and 
diversity, and are generally reduced as 
snowpack depths increase (Fahey and 
Wardle 1998, Olliff et al. 1999).    One 
study stated that wetlands maybe less 
vulnerable due to these impacts if there is 
solid ice cover (Keddy et al. 1979).      
 
Wildlife species that are most directly 
affected by snow compaction are the small 
animals that live under the snow during the 
winter.  These “subnivean fauna” include 
shrews, voles, pocket gophers, and mice that 
eat a variety of foods that are found on the 
ground surface or underground.  Impacts to 
subnivean fauna from snow compaction 
include changes in temperature, decreased 
air space, and accumulations of toxic air 
under the snow.  These small mammals are 
important prey species for raptors and mid-
sized carnivores (e.g., marten, bobcat, fox, 
and weasel) (Olliff et al. 1999).   
 

Larger mammals, including mid-sized 
carnivores and ungulates, are vulnerable to 
increased stress during the winter period, 
where the preservation of energy reserves 
can influence survival and fleeing from a 
perceived threat can expend those resources 
(Olliff et al. 1999, Knight and Cole 1995b). 
 
Canada lynx are specialized deep-snow 
predators that depend on secluded habitat.  
An influx of human-created trails can 
fragment this habitat and may reduce their 
competitive advantage by improving access 
to a limited food supply to other predators.  
However, lynx have been known to adapt to 
predictable human activity, and may be 
more vulnerable to disturbances from non-
motorized, dispersed activities (like cross-
country skiing) than predictable motorized 
uses (like a road or highway) (Olliff et al. 
1999).  
 
IMPACTS OF DOMESTIC DOGS ON 
WILDLIFE 
A recent study on the indirect effects of dogs 
on wildlife by Lenth et al. (2008) pointed 
out that “dogs are avid chasers, an through 
chasing could displace wildlife from their 
habitats, particularly when certain species, 
such as deer, perceive dogs as predators and 
avoid areas where they could be chased.”  
This study found that: 

• Most dogs were detected within five 
meters of trails, though some 
traveled up to 85 meters from trails.  
This finding is consistent with 
Bekoff and Meaney (1997) 
described below. 

• Trails that allow off-leash dogs have 
a wider area of influence on mule 
deer and other species. 

• Deer activity was reduced within 50 
meters of trails that did not allow 
dogs; along trails that do allow 
dogs, this area of influence 
expanded up to 100 meters. 

• Dog presence may disrupt small 
mammal, bird, and amphibian 
activity. 
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George and Crooks (2006) suggested that 
the impacts of dogs on native carnivores 
(coyote and bobcat) include the disruption of 
carnivore behavior due to chasing, barking, 
and scent making with urine and scat.   
 
Miller et al. (2001) investigated the flushing 
responses of grassland and forest birds and 
mule deer to pedestrians, a pedestrian with a 
dog, and a dog alone.  Findings included the 
following: 

• Off-trail use elicits a greater flush 
response than on trail use, possibly 
due to habituation to activity along 
trails. 

• In forested areas, flush distances for 
dogs on leash were greater than 
those for pedestrians alone.  

• In grassland areas, flush distances 
for off-trail pedestrians alone were 
greater than off-leash dogs alone. 

 
In a study focused more on human 
perceptions of dog behavior and 
management, Bekoff and Meaney (1997) 
observed about 800 dogs along open space 
trails.  Some of their observations and 
findings included the following: 

• Off-leash dogs generally traveled 
within 2-5 meters of the trail. 

• When dogs did go far off trails, they 
were often lured off by people (i.e., 
throwing sticks, balls) 

• Dogs rarely entered bodies of water. 
• Dogs off-leash appeared to be 

“friendlier” than those on-leash 
• Out of 800 observations, two 

“earnest chases” of wildlife were 
observed (deer and squirrel). 

 
Bekoff and Ickes (1999) studied the 
interactions of dogs and prairie dogs in an 
open space area where a trail fragments 
prairie dog habitat.  They found that dogs 
went off trail more often near prairie dog 
colonies - about 60% of the dogs barked at 
prairie dogs, ran towards burrows, chased 
prairie dogs, or chased and attempted to 
extract concealed individuals.  They 
observed that the dogs “clearly influence” 
the behavior of prairie dogs, noting that the 

prairie dogs disturbed by dogs were more 
vigilant and played less than undisturbed 
individuals, indicating a higher level of 
stress.  This study points out that little is 
known about the effects of such intrusions 
on the health, mortality, or reproductive 
success of prairie dogs, suggesting that if 
they did have negative effects, this and other 
similar prairie dog colonies may be in 
danger.   
 
REFERENCES 
Beecham and Rohlman.  1994.  A Shadow 

in the Forest:  Idaho’s Black Bear.  
Published by Idaho Department of Fish 
and Game. 

Bekoff, M. and Ickes, R.W.  1999.  
Behavioral Interactions and Conflict 
Among Domestic Dogs, Black-Tailed 
Prairie Dogs, and People in Boulder, 
Colorado.  Anthrozoos 12, 105-110. 

Bekoff, M. and Meaney, C.A.  1997.  
Interactions Among Dogs, People, and 
Nature in Boulder, Colorado:  A Case 
Study.  Anthrozoos 10, 23-31. 

Benninger-Traux, M., J.L. Vankat, and R.L. 
Schaefer. 1992.  Trail Corridors as 
Habitat and Conduits for Movement of 
Plant Species in Rocky Mountain 
National Park, CO, USA.  Landscape 
Ecology.  6(4):269-278. 

Cassirer, E. Frances, D. J. Freddy, E. D. 
Ables.  1992.  Elk Responses to 
Disturbance by Cross-Country Skiers in 
Yellowstone National Park.  Wildlife 
Society Bulletin, Vol. 20, No. 4, (Winter, 
1992), pp. 375-381. 

Colorado Division of Wildlife (CDOW).  
2008.  Recommended Buffer Zones and 
Seasonal Restrictions for Colorado 
Raptors. 

Dehring, F.J., and F.J. Mazzotti.  1998.  
Impacts of Equestrian Trails on Natural 
Areas.    University of Florida 
Cooperative Extension Service, Institute 
of Food and Agricultural Sciences, 
University of Florida.  Document WEC-
122, April 1998. 

 5



Fahey, Barry, and K. Wardle.  1998.  Likely 
impacts of snow grooming and related 
activities in the West Otago ski fields.  
Science for Conservation: 85.  Published 
by Department of Conservation, 
Wellington, New Zealand. 

George, S.L. and K.R. Crooks.  2006.  
Recreation and large mammal activity in 
an urban nature reserve.  Biological 
Conservation 133, (2006), pp. 107-117. 

Gill, Jenniver A.  2007.  Approaches to 
measuring the effects of human 
disturbance on birds.  British 
Ornithologists Union.  Ibis 149, 9-14. 

Hammerson, G.A.  1999.  Amphibians and 
reptiles in Colorado, Second edition.  
University Press of Colorado/Colorado 
Division of Wildlife. 

Jordan, Marilyn.  2000.  Ecological Impacts 
of Recreational Use of Trails:  A 
Literature Review.  The Nature 
Conservancy.  Cold Spring Harbor, New 
York.  May 4, 2000. 

Keddy, P.A., A.J. Spavold, and C.J. Keddy.  
1979.  Snowmobile Impact on Old Field 
and Marsh Vegetation in Nova Scotia, 
Canada:  An Experimental Study.  
Environmental Management, Vol. 3, No. 
5, pp. 409-415. 

Knight, R.L., and D.N. Cole.  1995a.  
Wildlife Responses to Recreationists.  In:  
R.L. Knight and K.J. Gutzwiller, eds., 
Wildlife and Recreationists:  Coexistence 
through Management and Research.  
Island Press.  Washington, D.C. 

Knight, R.L., and D.N. Cole.  1995b.  
Factors and Influence Wildlife Responses 
to Recreationists.  In:  R.L. Knight and 
K.J. Gutzwiller, eds., Wildlife and 
Recreationists:  Coexistence through 
Management and Research.  Island Press.  
Washington, D.C. 

Kucera, Emil. 1976.  Deer Flushing 
Distance as Related to Observer’s Mode 
of Travel.  Wildlife Society Bulletin, Vol. 
4, No. 3, (Autumn, 1976), pp. 128-129. 

Lathrop, Jason.  2008.  Ecological Impacts 
of Mountain Biking:  A Critical Literature 
Review.  
www.wildlandcpr.org/node/39/print.  
Prepared for Wildlands CPR through the 
University of Montana’s Environmental 
Studies Scientific Approaches to 
Environmental Problems.  Accessed 
October 16, 2008. 

Lenth, B., M. Brennan, and R.L. Knight.  
2008.  The Effects of Dogs on Wildlife 
Communities.  Natural Areas Journal 
28(3):218-227. 

Livo, L.  1996.  City of Boulder 1996 
Amphibian and Reptile Survey.  
Unpublished report prepared for the City 
of Boulder.   

Marion, Jeffery L. 2006.  Assessing and 
Understanding Trail Degradation: Results 
from Big South Fork National River and 
Recreational Area.  National Park 
Service, Final Research Report.  USGS 
Patuxent Wildlife Research Center 
Cooperative Park Studies Unit. 

McCutchen, Henry E.  1989.  Cryptic 
Behavior of Black Bears (Ursus 
americanus) in Rocky Mountain National 
Park, Colorado.  Bears: Their Biology 
and Management, Vol. 8, A Selection of 
Papers from the Eighth International 
Conference on Bear Research and 
Management, Victoria, British Columbia, 
Canada, February 1989, (1990), pp. 65-
72. 

Miller, Scott G., R.L. Knight, and C.K. 
Miller.  1998.  Influence of recreational 
trails on breeding bird communities.  
Ecological Applications 8(1) 1998.  162-
169. 

Miller, Scott G., R.L. Knight, and C.K. 
Miller.  2001.  Wildlife responses to 
pedestrians and dogs.  Wildlife Society 
Bulletin  29(1): 124-132. 

Olliff, T., K. Legg, and B. Kaeding, editors. 
1999. Effects of winter recreation 
onwildlife of the Greater Yellowstone 
Area: a literature review and assessment.  

 6

http://www.wildlandcpr.org/node/39/print


 7

Report to the Greater Yellowstone 
Coordinating Committee. Yellowstone 
National Park, Wyoming. 315 pages. 

Riffell, S. K., K. J. Gutzwiller, and S.H. 
Anderson.  Does repeated human 
intrusion cause cumulative declines in 
avian richness and abundance?  
Ecological Applications 6:2, 492-505. 

Reed, S.E., and A.M. Merenlender.  2008.  
Quiet, Nonconsumptive Recreation 
Reduces Protected Area Effectiveness.  
Conservation Letters (2008) 1-9.   

Sisk, Michael.  1989.  The 1989 Boulder 
Deer Report.  Prepared for City of 
Boulder. 

Smith, B.E. and D.A. Keinath. (2007, 
January 16). Northern Leopard Frog 
(Rana pipiens): a technical conservation 
assessment. [Online]. USDA Forest 
Service, Rocky Mountain Region. 
Available: 
http://www.fs.fed.us/r2/projects/scp/asses
sments/northernleopardfrog.pdf .  Last 
accessed August 14, 2008. 

Spahr, Robin.  1990.  Factors Affecting the 
Distribution of Bald Eagles and Effects of 
Human Activity on Bald Eagles 

Wintering Along the Boise River.  M.S. 
Thesis, Boise State University. 

Stake, M.M.  2000.  Impacts of Mountain 
Biking Activity on Golden Cheeked 
Warblers at Fort Hood, Texas.  In:  
Endangered Species Monitoring and 
Management at Fort Hood Texas:  2000 
Annual Report, Fort Hood Project.  The 
Nature Conservancy of Texas. 

Stankowich, Theodore. 2008.  Ungulate 
flight responses to human disturbance:  A 
review and meta-analysis.  Biological 
Conservation 141 (2008): 2159-2173. 

Taylor, Audrey R., and R.L. Knight.  2003.  
Wildlife responses to recreation and 
associated visitor perceptions.  Ecological 
Applications, 13(4), 2003, pp. 951-963. 

Thurston, Eden and R.J. Reader.  2001.  
Impacts of Experimentally Applied 
Mountain Biking and Hiking on 
Vegetation and Soil of a Deciduous 
Forest.  Environmental Management, 
(2001) 27(3): 397-409. 

Wilson, J.P. and Seney, J.P.  1994.  
Erosional impact of hikers, motorcycles, 
and off-road bicycles on mountain trails 
in Montana.  Mountain Research and 
Development 14(1): 77-88. 

 



 



APPENDIX M 
Case Studies – Dog Management Experiences from 

Other Communities 
 
 
 



 



 

Case Studies 
Dog Management  

Experiences from Other Communities 
 

TOWN OF BRECKENRIDGE 
Over the past 10 years, the Town of 
Breckenridge has invested almost $5 million 
to protect and manage the 226-acre 
Cucumber Gulch area at the base of the ski 
area.  This area contains about 80 acres of 
wetlands and sensitive habitat for a variety 
of wildlife species, including the state-
endangered boreal toad.  Cucumber Gulch 
also supports a network of summer trails and 
groomed Nordic ski trails in the winter. 
 
The Town has worked to balance 
recreational access with the preservation and 
enhancement of natural resources.  Dog 
management has been a difficult 
management issue.  Originally, dogs were 
allowed on leash on one of the trails.  
However, the trail and wetlands in 
Cucumber Gulch have become a destination 
for off-leash dog use, primarily by residents 
of nearby neighborhoods.  Off-leash dogs 
have been attributed to habitat degradation, 
wildlife disturbance and mortality, and user 
conflicts.  Signs and buck-rail fences to 
discourage this encroachment have not been 
effective, and in some cases have been 
vandalized. 
 
Because of these persistent problems, no 
dogs are allowed within the core habitat 
areas at Cucumber Gulch.  While it was 
initially met with resistance from some 
members of the public, the Town has found 
this approach to be more effective, easier to 
enforce, and less confusing for visitors.  
Additional efforts to improve dog 
management and habitat protection have 
included the development of more 
sophisticated and attractive signs, which 
give the area more of a distinct “identity” as 
a valued and sensitive natural area. 
 
Based on recent experiences in Cucumber 
Gulch, some of the following 
recommendations may be useful for the 
Valley Floor: 

• A combination of off-leash (voice 
control) areas in degraded/urban 
settings, on-leash trails, and 
ecological closures may be 
effective.  These areas must be 
clearly defined. 

• Different dog management areas 
need to be clearly defined by fences, 
streams, trails, etc.  Otherwise 
signing and enforcement are very 
difficult. 

• Absolute dog closures are warranted 
for ecological protection.  However, 
closures must be clearly marked and 
explained with signs to minimize 
backlash. 

• A combination of education and 
enforcement must be used to 
improve compliance with 
regulations. 

Citations:   
Town of Breckenridge.  2003.  Cucumber 

Gulch Recreation Master Plan.  Prepared 
by ERO Resources Corporation. 

Andersen, Heide.  2008.  Open Space and 
Trails Planner II.  Town of Breckenridge.  
Personal communication with Bill 
Mangle, Natural Resource Planner, ERO 
Resources Corporation.  December 3, 
2008. 

 

 



 

PITKIN COUNTY 
Pitkin County owns and manages about 
2,500 acres of open space and about 45 
miles of trails.  All dogs are banned from 
about 500 acres of land and about 2 miles of 
trails, due to wildlife sensitivity.  Other 
areas have seasonal dog closures to protect 
sensitive wildlife habitat and migration 
corridors.  Rangers estimate that the leash 
laws are violated as much as they are 
observed.   
 
Chasing wildlife (elk, deer, and bears) and 
user conflicts, including bike accidents, are 
some of the impacts from off-leash dogs that 
have been observed.  Dog waste pick-up and 
disposal is a continuous problem, 
particularly in areas close to Aspen. While 
chases and occasional killing of wildlife by 
dogs have been documented, these impacts 
have not resulted in any major shifts in 
wildlife populations, migration patterns, or 
behaviors.   
 
The County has recently designated a voice 
control (off leash) area on Smuggler 
Mountain, with the intention of taking the 
pressure off of other areas where off-leash 
dogs are a problem.  This designation is a 
practical solution, since the Smuggler 
Mountain Trail has historically been a de 
facto off leash area.  From a user 
perspective, off-leash dogs are expected by 
other visitors, and the area lends itself to off- 
leash dog use (due to a wide trail/road bed 
and otherwise rugged topography).   
 
Pitkin County has found that the physical 
presence of Rangers is the single most 
effective tool to help manage off-leash dogs 
(and other policy issues).  A combination of 
education and enforcement has been 
effective in improving compliance, noting 
that education works only with the potential 
to receive a fine.  Fines start at $100, 
escalating to $500 and $1,000, resulting in 
very few repeat offenders.  In most areas, 
people are given three warnings before 
receiving a fine.  Chronic dog off leash 
offenders are tracked in a database. 
 

Based on recent experiences in Pitkin 
County, some of the following 
recommendations may be useful for the 
Valley Floor: 

• It is important to establish clear 
rules and limitations with a clear 
ecological rationale. 

• It is not effective to allow a “test 
period” for a certain type of dog use, 
because once the use is established, 
it is nearly impossible to eliminate. 

• It is impossible to restrict all dog 
violations, but if the majority of 
visitors comply with the rules, that 
is effective. 

• An enforcement mechanism is 
critical to improving compliance.  

Citation: 
Tennenbaum, Gary.  2008.  Land Steward.  

Pitkin County Open Space and Trails.  
Personal communication with Bill 
Mangle, Natural Resource Planner, ERO 
Resources Corporation.  November 4 and 
December 4, 2008. 
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CITY OF BOULDER 
Since the 1960’s, the City of Boulder 
Mountain Parks Department (now Open 
Space and Mountain Parks Department 
(OSMP)) has allowed dogs off leash under 
“voice and sight control.”  In the mid-
1990’s, dog regulations were refined to 
establish specific requirements for voice and 
sight control, and identify areas where dogs 
were allowed off leash, and other areas 
where leashes are required to protect 
wildlife.  Now, dogs off leash and under 
voice and sight control are allowed on most 
of its 143 miles of designated trails.  In some 
areas, dogs are required to be on leash, or 
are prohibited altogether, due to sensitive 
wildlife habitat, management designations, 
or other considerations.   
 
The management of dogs on City of Boulder 
open space is a sensitive topic for both dog 
owners and those without dogs.  In the 2005 
Visitor Master Plan, unwanted encounters 
with dogs, dogs harassing wildlife, and dogs 
harassing livestock were cited as some of 
the main areas of improvement for the open 
space system.  The trail system is now sub-
divided into the following designations: 

• Leash or Voice and Sight Control 
• On-corridor Voice and Sight 
• Leash Required 
• No Dogs 

 
While these multiple designations have 
provided a management framework that is 
responsive to natural resource conditions, 
some OSMP staff acknowledge that they are 
difficult to understand for casual visitors, 
and can be challenging to enforce. 
 
The City recently implemented an 
education/dog tag program requiring dog 
owners watch a video demonstrating “voice 
and sight control,” pay a fee, and attach a 
visible tag to the dog.  This system has 
improved the public’s awareness of what 
“voice and sight control” means, and has 
improved management of existing 
regulations.  It has yet to be determined how 
well it will improve over the long term.   
 

Based on recent experiences on City of 
Boulder open space, some of the following 
recommendations may be useful for the 
Valley Floor: 

• Recognize that a lot of people love 
to recreate with their dogs, and 
value the connections and 
experiences that it brings. 

• It is not realistic to expect that all 
visitors will understand dog 
regulations or the reasons for such 
regulations. 

• It is important to clearly define and 
establish areas that are closed to 
dogs early in the process. 

• Simple, easily understood 
regulations or management areas are 
the most effective. 

• In locations where high use areas 
abut sensitive/closure areas, 
physical structures (e.g. pole fences) 
are an effective management tool. 

• Clear regulations should also be 
established to provide a tool for 
enforcement. 

• While dog management continues to 
be “trial and error,” it is not 
effective to open up a use or area on 
a trial basis with the expectation that 
it could be closed down in the 
future.  

 
Citation: 
Armstead, Steve.  2008.  Visitor Master Plan 

Implementation Coordinator.  City of 
Boulder Open Space and Mountain Parks 
Department.  Personal communication 
with Bill Mangle, Natural Resource 
Planner, ERO Resources Corporation.  
December 15, 2008. 
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