ACKNOWLEDGEMENTS

This HGM evaluation was supported by a grant
from the USFWS to Blue Heron Conservation Design
and Printing LL.C, Contract No. 601818C688. Wayne
King of the USFWS helped initiate the project and
was the primary administrative support from the
Regional Office in Lakewood, CO. He also assisted
with field visits and provided important insights
and comments on earlier drafts of the report. Carl
Milligan, Manager of Cokeville Meadows NWR
sponsored the project and assisted with all field
visits, planning meetings, and review of report

41

drafts. Kate Kirk, Biological Science Technician
at Cokeville Meadows NWR when the project was
initiated, helped obtain HGM data and assisted with
field visits. Todd Gallion, Wildlife Refuge Specialist,
reviewed report drafts and provided valuable infor-
mation on hydrology and management of the refuge.
Karen Kyle of Blue Heron Conservation Design
and Printing LL.C administered the contract for the
project and provided assistance with analyses of data
and geographical information, preparation of all
report drafts, and publication of the final report.

Karen Kyle



42

M. E. Heitmeyer et al.

Karen Kyle



LITERATURE CITED

Auble, G.T., M.L. Scott and J.M. Friedman. 2005. Use
of individualistic streamflow vegetation relations
along the Fremont River, Utah, USA to assess
impacts of flow alteration on wetland and riparian
areas. Wetlands 25:143-154.

Bellrose, F.C. 1980. Ducks, geese, and swans of North

America. 2nd - Edition. Stackpole Books,
Harrisburg, PA.
Berry, D.W. 1955. Reconnaissance of the geology and

ground-water resources of the Cokeville area,
Lincoln County, Wyoming. U.S. Geological Survey
open-file report 55-15.

Blackstone, D.L., Jr. 1977. The Overthrust Belt salient
of the Cordilleran Fold Belt — Western Wyoming
—Southeastern Idaho —Northeastern Utah. In
Wyoming Geological Association, 1977, Rocky
Mountain Thrust Belt Geology and Resources,
29™ Annual Field Conference.

Bradley, W.H. 1936. Geomorphology of the north flank
of the Uinta Mountains. U.S. Geological Survey
Professional Paper 185-1.

Cowardin, L.M., V. Carter, F.C. Golet and E.T. LaRoe.
1979. Classification of wetlands and deepwa-
ter habitats of the United States. U.S. Fish and
Wildlife Service FWS/OBS-79/31.

Cronquist, A., A.H. Holmgren, N.H. Holmgren and J.A.
Reveal. 1972. Intermountain flora: vascular
plants of the Intermountain West, USA, Vol. L
Hafner Publishing, New York.

Dorn, R.D. 1986. The Wyoming landscape, 1805-1878.
Mountain West Publishing, Cheyenne, WY.

Drewien, R.C. and E.G. Bizeau. 1974. Status and dis-
tribution of greater sandhill cranes in the Rocky

Mountains. Journal of Wildlife Management
38:720-742.
Franz, T. 2005. A water budget analysis for predict-

ing return flow on the Bear River in Wyoming
and Utah. M.S. Thesis, University of Wyoming,
Laramie.

43

Fremont, J.C. 1845. Report of the exploring expedition
to the Rocky Mountains in the year 1842, and to
Oregon and north California in the years 1843-
44. 28™ Congress, 2" Session, Senate Executive
Document No. 174. Serial 461.

Glover, K.C. 1990. Stream-aquifer system in the Upper
Bear River Valley, Wyoming. U.S. Geological
Survey Water-Resources Investigations Report
89-4173.

Grove, R.A. and C.J. Henny. 1990. First nest record of the
least bittern in Wyoming. Northwest Naturalist
71:12-14.

Hafen, L.R. and A.W. Hafen. 1955. To the Rockies
and Oregon 1839-1842. The Arthur H. Clark
Company, Glendale, CA.

Haines, A.L. 1996. Historic sites along the Oregon Trail.
The Patrice Press.

Hansen, P.L., R.D. Pfister, K. Boggs, B.J. Cook, J.Joy and
D.K. Hinckley. 1995. Classification and manage-
ment of Montana’s riparian and wetland sites.
Montana Forest and Conservation Experiment
Station, University of Montana Miscellaneous
Publication No. 54.

Heitmeyer, M.E. 2007. Conserving lacustrine and palus-
trine natural communities. Missouri Natural
Areas Newsletter 4(1):3-5.

Heitmeyer, M.E. and L.H. Fredrickson. 2005. An evalu-
ation of ecosystem restoration and management
options for the Ouray National Wildlife Refuge,
Utah. University of Missouri-Columbia, Gaylord
Memorial Laboratory Special Publication No. 18.
Puxico, MO.

Heitmeyer, M.E., F.A. Nelson and L.H. Fredrickson. 2006.
An evaluation of ecosystem restoration and man-
agement options for the Duck Creek/Mingo Basin
area of southeast Missouri. University of Missouri-
Columbia, Gaylord Memorial Laboratory Special
Publication No. 12. Puxico, MO.

Heitmeyer, M.E. and K. Westphall. 2007. An evaluation
of ecosystem restoration and management options



44

for the Calhoun and Gilbert Lake Divisions of Two
Rivers National Wildlife Refuge. University of
Missouri-Columbia, Gaylord Memorial Laboratory
Special Publication No. 13. Puxico, MO.

Heitmeyer, M.E., V.L. Fields, M.J. Artmann and L.H.
Fredrickson. 2009. An evaluation of ecosystem
restoration and management options for Benton
Lake National Wildlife Refuge.  Greenbrier
Wetland Services Report No. 09-01. Blue
Heron Conservation Design and Printing LLC,
Bloomfield, MO.

Heitmeyer, M.E., M.J. Artmann and L.H. Fredrickson.
2010. An evaluation of ecosystem restoration and
management options for Lee Metcalf National
Wildlife Refuge. Greenbrier Wetland Services
Report No. 10-02. Blue Heron Conservation
Design and Printing LL.C, Bloomfield, MO.

Hironaka, M., M.A. Fosberg and A.H. Winward. 1983.
Sagebrush-grass habitat types of southern Idaho.
Wildlife and Range Experimental Station Bulletin
No. 35. University of Idaho, Moscow.

Jibson, W. 1991. History of the Bear River Compact. Bear
River Commission, Salt Lake City, UT.

Johnson, O. and W.H. Winter. 1846. Route across the
Rocky Mountains. John B. Semans, Lafayette, IN.
Reprinted in 1972 by Da Capo Press, New York.

Jones, S.L., T.R. Stanley, S.K. Skagen and R.L. Roland.
2003. Long-billed curlew (Nemernius americanus)
Rangewide survey and monitoring guidelines.
U.S. Department of the Interior, Fish and Wildlife
Service Region 6, Final Research Proposal, Denver,
CO. http:/Nibrary.fws.gov/Bird_Publications/long-
billed_curlew_survey03.pdf

B.J.C., J.S. Munroe, J.G. Rosenbaum, K.A.
Refsnider, D.M. Mickelson, B.S. Singer and M.W.
Caffee. 2007. Chronology of the last glacial maxi-
mum in the Upper Bear River Basin, Utah. Arctic,
Antarctic, and Alpine Research 39:537-548.

Laubhan, M.K. and L.H. Fredrickson. 1997. Wetlands of
the Great Plains: habitat characteristics and ver-
tebrate aggregations. Pages 20-48 in F.L. Knopf
and F.B. Samson, editors. Ecology and conserva-

tion of Great Plains vertebrates. Springer, New
York.

Lines, G.C. and W.R. Glass. 1975. Water resources of the
Thrust Belt of Western Wyoming. U.S. Geological
Survey, Hydrological Investigations Atlas HA-
539.

Laabs,

Meretsky, V.J., R.L. Fischman, J.R. Karr, D.M. Ashe, J. M.
Scott, R.F. Noss and R.L. Schroeder. 2006. New
directions in conservation for the National Wildlife
Refuge System. Bioscience 56:135-143.

Nachlinger, J., K. Sochi, P. Comer, G. Kittel and D.
Dorfman. 2001. Great Basin: an ecoregion-based
conservation blueprint. The Nature Conservancy,

M. E. Heitmeyer et al.

Reno, NV. http://conserveonline.org/docs/2002/10/
GBblueprint_v2001a_TXT.pdf.

Natural Resources Conservation Service. 2007. Creeping
foxtail plant guide. U.S. Department of Agriculture
Plant Material Program.

Nicholoff, S.H. 2003. Wyoming bird conservation plant,
version 2.0, Wyoming Partners in Flight, Wyoming
Game and Fish Department, Cheyenne.

Nuttall, T. 1834. Catalogue of a collection of plants made
chiefly in the valleys of the Rocky Mountains.
Journal of the Academy of Natural Sciences,
Philadelphia 7:5-60.

Ogle, K.M, C. Eddy-Miller and C. Busing. 1993. Estimated
use of water in Lincoln County, Wyoming. U.S.
Geological Survey Water-Resources Investigations
Report 96-4162.

Reheis, M.C. 2005. Surficial geologic map of the Upper
Bear River and Bear Lake drainage basins, Idaho,
Utah, and Wyoming. U.S. Geological Survey
Scientific Investigations Map 2890.

Reheis, M.C., B.J.C. Laabs and D.S. Kaufman. 2009.
Geology and geomorphology of Bear Lake Valley
and Upper Bear River, Utah and Idaho. Pages 15-
48 in J.G Rosenbaum and D.S. Kaufman, editors,
Paleoenvironments of Bear Lake, Utah and Idaho
and its catchment. Geological Society of America
Special Pager 450.

Robinove, C.J. and D.W. Berry. 1963. Availability of
ground water in the Bear River Valley Wyoming.
U.S. Geological Survey Geological Survey Water-
Supply Paper 1539-V, Washington, DC.

Rubey, W.W., S.S. Oriel and J.I. Tracey, Jr. 1980. Geologic
map and structure sections of the Cokeville 30-
minute quadrangle, Lincoln and Sublette counties,
Wyoming. U.S. Geological Survey, Miscellaneous
Investigations Series Map 1-1129.

Smith, G.W., N.C. Nydegger and D.L. Yensen. 1984.
Passerine bird densities in shrub steppe vegeta-
tion. Journal of Field Ornithology 55:261-264.

Smith, M.E. and M.L. Maderak. 1993. Geomorphic and
hydraulic assessment of the Bear River in and
near Evanston, Wyoming. U.S. Geological Survey
Water-Resources Investigations Report 93-4032.

Subcommittee on Rocky Mountain Greater Sandhill Cranes.
2007. Management plan of the Pacific and Central
Flyways for the Rocky Mountain population of
greater sandhill cranes. dJoint Subcommittees,
Rocky Mountain Population Sandhill Cranes,
Pacific Flyway Study Committee, Central
Flyway Webless Migratory Game Bird Technical
Committee [c/o USFWS, MBMO], Portland, OR.

Strack, D. 2006. Ogden Rails, Oregon Short Line and
Utah Northern. http:www.utahrails.net/ogden/
ogden-oslun.php.



Ecosystem restoration and management options for Cokeville Meadows NWR 45

Thompson, K.W. and J.V. Pastor. 1995. People of the
sage: 10,000 years of occupation in southwest
Wyoming. Western Wyoming Community College,
Archaeological Services, Cultural Resource
Management Report No. 67.

Townsend, J. K. 1839. Narrative of a journey across the
Rocky Mountains, to the Columbia River, and a
visit to the Sandwich Islands, Chili, with a sci-
entific appendix. Henry Perkins, Philadelphia,
PA. Reprinted in part in 1978 by University of
Nebraska Press, Lincoln.

U.S. Fish and Wildlife Service. 1992. Cokeville Meadows
National Wildlife Refuge Proposal, Lincoln
County, Wyoming: Final Environmental Impact
Statement. U.S. Department of the Interior, Fish
and Wildlife Service, Mountain/Plains Region,
Denver, CO.

U.S. Fish and Wildlife Service. 1999. Fulfilling the prom-
ise: the National Wildlife Refuge System. U.S.
Department of the Interior, Fish and Wildlife
Service, Washington, DC.

U.S. Fish and Wildlife Service. 2001. Fish and Wildlife
Service, Refuge management manual, part
601, National Wildlife Refuge System. U.S.
Department of the Interior, Fish and Wildlife
Service, Washington, DC.

U.S. Fish and Wildlife Service. 2007. Draft 2007 pro-
tocol for breeding bird monitoring at Cokeville
Meadows NWR, Lincoln County, WY. U.S. Fish
and Wildlife Service, Rock Springs, WY.

van der Valk, A.G., editor. 1989. Northern prairie wet-
lands. Iowa State University Press, Ames.

van der Valk, A.G. and C.B. Davis. 1978. The role of seed
banks in the vegetation dynamics of prairie gla-
cial marshes. Ecology 59:322-335.

Veatch, A.C. 1907. Geography and geology of a portion of
southwestern Wyoming with special reference to
coal and oil. U.S. Geological Survey Professional
Paper 56.

Ver Ploeg, A.J. and R.H. DeBruin. 1982. The search for oil
and gas in the Idaho-Wyoming-Utah Salient of the
Overthrust Belt. Geological Survey of Wyoming,
Report of Investigations 21.

Weller, M.\W. 1964. Distribution and migration of the
redhead. Journal of Wildlife Management 28:64-
103.

Welsh, S.L., N.D. Atwood, S. Goodrich and L.C. Higgins.
1993. A Utah flora. Brigham Young University
, Provo, UT.

West, N.E. 1988. Intermountain deserts, shrubs steppes,
and woodlands. Pages 209-280 in G. Barbour
and W.D. Billings, editors, North American ter-
restrial vegetation. Cambridge University Press,
Cambridge, UK.

Wyoming Water Development Commission. 2001. Bear
River Basin Water Plan. Anderson Consulting
Engineers, Inc.; BBC Research and Consulting;
Forsgren Associates, Inc.; and Leonard Rice
Engineers, Inc.

Young, F.G. 1899. The correspondence and journals of
Captain Nathaniel J. Wyeth 1831-1836. Sources
of History of Oregon, University of Oregon,
Eugene, OR.

Youngblood, A.P., W.G. Padgett and A.H. Winward. 1985.
Riparian community type classification of east-
ern Idaho-western Wyoming. U.S. Department
of Agriculture, Forest Service R4-Ecol-85-01.
Intermountain Research Station, Ogden, UT.

Lee Karney/USFWS



M. E. Heitmeyer et al.

46

91Ky uaiey

Sm4sn

3lky uasey



APPENDICES

47



48

APPENDIX A
North American Glacial Episodes and General Geologic Time Scale

Geologic Period Geologic Epoch Sub-Division O Isotope Years
Stage * (BP)
Holocene (1) 0 to 10-12 ka*
Late 2) 10-12t0 28 ka
Wisconsin .. 4o e b
T Middle (3,4) 280 71 ka
o Wiscomsin b e b
Late Pleistocene Early (5a - 5d) 71to 115 ka
Wisconsin
QUATERNARY | L samgamon | e | 115tol28ka |
Late — (6-8) 7| 12810300 ka
Pleistocene Mid Pleistocene
N llinoian). . ... —d—rmrm e o
Middle Pleistocene Middle - ©-15) 300 to 620 ka
_..Mid Pleistocene | |
Farly — (16 - 19) 620 to 770 ka
i ewbMid Pleistocene | | e
770 ka to
1.64 Ma**
Early
Pleistocene
Pliocene 1.641t05.2 Ma
Miocene 5210233 Ma
TERTIARY Oligocene 23.3t035.4Ma
Eocene 35.4t0 56.5 Ma
Paleocene 56.5t0 65.0 Ma
CRETACEOUS Late Cretaceous 65.0 t097.0 Ma
Early Cretaceous 97.0to 145.6 Ma
JURASSIC 145.6 t0 208.8 Ma
TRIASSIC 208.8 to ~243.0 Ma
PERMIAN ~243.0 t0 290.0 Ma
PENNSYLVANIAN 290.0 Mato 322.8 Ma
MISSISSIPPIAN 322.8t0362.5 Ma
DEVONIAN 362.5 t0 408.5 Ma
SILURIAN 408.5 to 439.0 Ma
ORDIVICIAN 439.0 to 510.0 Ma
CAMBRIAN 510.0 to = 570.0 Ma
PRECAMBRIAN >~ 570.0 Ma

* ka=x1,000; **

Ma =x 1,000,000

M. E. Heitmeyer et al.

= “approximately”

Modified from Morrison, 1991; Sibrava, et al., 1986; and Harland, et al., 1990.
Oxygen isotope.
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APPENDIX B
Water Rights on Cokeville Meadows NWR

Former Owner Tract |Right No. Priority [Source Name Use|(cfs) |(gpm)
Richard Cornia 15,a |permit 12453 6/1/14| Antelope Creek [Ellen Reservoir i 1.22
Richard Cornia 15,a |permit 98366 9/7/93| Groundwater Beckwith #1 i
Richard Cornia 15,a |permit 113469 12/17/98| Groundwater Beckwith #1 Enl i 0 0|
Richard Cornia 15,a |(U.W. 15161 8/14/72|Groundwater Corina Well #1 s,C 25
Richard Cornia 15,a |(U.W. 42138 4/8/77|Groundwater Corina Well #3 i
Richard Cornia 15,a |permit 113469 12/17/98| Groundwater Beckwith #1 Enl i
Richard Cornia 15,a |permit 9120 6/9/09[ Smith's Fork Covey Canal l,d
Richard Cornia 15,a |permit 9120 6/9/09| Smith's Fork Covey Canal i 0.29
Richard Cornia 15,a |permit 9120 6/9/09| Smith's Fork Covey Canal i 0.69
Leo Cornia 41,a |U.W. 15162 8/14/72|Groundwater Corina Well #2 i
Leo Cornia 41,a |permit 295E 5/31/1897|Smith's Fork Mau Canal Enl s, d | 7.34
Leo Cornia 41,a |[permit 9120 6/9/09[ Smith's Fork Covey Canal l,d 2.2
Buckley 203,30 4/18/25|Antelope Creek |Tanner Supply Ditch |i 0.38
Buckley 20a,30|U.W. 74218 11/9/84| Groundwater Buckley Well #4 Enl |i
Buckley 20a,30|U.W. 59625 7/1/82| Groundwater Buckley Well #3 d,s 25
Buckley 20a,30|U.W. 60689 2/8/82| Groundwater Buckley Well #4 i
Buckley 20a,30|permit 9120 proof 23297 6/9/09| Smith's Fork Covey Canal i 0.1
Buckley 20a,30|permit 9120 proof 23412 6/9/09| Smith's Fork Covey Canal i 0.88
Buckley 20a,30|permit 9120 6/9/09| Smith's Fork Covey Canal i 0.75
Buckley 20a,30|permit 9120 proof 20756 6/9/09| Smith's Fork Covey Canal i 4.81
Buckley 20a,30|permit 9120 proof 15155 6/9/09| Smith's Fork Covey Canal i 1.14
Thornock 19,a-c |terr 8617 5/31/1878|Bear River BQ-Dam East Ditch i 8.93
Thornock 19,a-c |terr 8619 12/31/1879|Bear River Pixley Dam i 2.3
Thornock 19,a-c |terr 8621 12/31/1880|Bear River Pixley Irrigation Ditch |[i 0.43
Thornock 19,a-c |terr 8634 12/31/1881|Bear River Pixley Irrigation Ditch |[i 2.37

USA does not hold water right

but uses shares managed by Beckwith Quinn
Thornock 19,a-c |water-right owner 5/31/1878| Canal Co BQ-Dam East

USA does not hold water right

but uses shares managed by Beckwith Quinn
Thornock 19,a-c |water-right owner 5/31/1878| Canal Co BQ-Dam East
Thornock 19,a-c [U.W. 275 7/27/59| Groundwater Thornock Bros #1 i
Thornock 19,a-c [U.W. 57459 4/14/81| Groundwater Thornock Well #3 l,s
Thornock 19,a-c |U.W. 73966 6/9/82| Groundwater Thornock Well #3 Enl
Thornock 19,a-c |permit 3264, Proof 8722 6/12/01|McFarland Ditch |Ditch i 1.14
Thornock 19,a-c |terr 8833 12/31/1881|Spring Creek North Lake Ditch i 0.29
Thornock 19,a-c |permit 9120 Proof 16241 6/9/09| Smith's Fork Covey Canal i 5.49
Thornock 19,a-c |permit 9120 Proof 23412 6/9/09| Smith's Fork Covey Canal i 0.08,
Thornock 19,a-c |terr 8918 12/18/08| Sucker Springs s,d
Bartlett 44a [terr 5/31/1878|Bear River BQ Dam East Ditch  |[i 0.68
Bartlett 44a  [terr 12/31/1881|Bear River Pixley Ditch i 0.29
Bartlett 44a U.W. 41237 7/20/77| Groundwater Bartek #1 Well i
Bartlett 44a  [permit 9120 6/9/09| Smith's Fork Covey Canal ld | 497
Etcheverry Sheep Co. permit 1761E 8/3/07|Bear River Pixley Ditch Enl i 0.08
Etcheverry Sheep Co. terr 12/31/1880(Bear River Pixley Irrigation Ditch |i 2.35
Etcheverry Sheep Co. terr 12/31/1881|Bear River Pixley Irrigation Ditch |i 0.58
Etcheverry Sheep Co. terr 12/31/1880(Bear River Pixley Irrigation Ditch |i 11
Etcheverry Sheep Co. U.W. 308 7/24/59| Groundwater Etcheverry Well #1 i
Etcheverry Sheep Co. permit 295E 5/31/1887| Smith's Fork Mau Canal Enl s,d

USA does not hold water right Woodruff

but uses shares managed by Narrows Woodruff Narrows
Etcheverry Sheep Co. water-right owner Reservoir Ditch
Dimond 10,a |permit 2066E 3/8/09[Pine Creek Mau Canal Enl i
Dimond 10,a |permit 9120 6/9/09[ Smith's Fork Covey Canal l,d
Dimond 10,a |permit 2065E 3/6/09[Smith's Fork Mau Canal Enl l,d
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APPENDIX C

Documentation of construction projects on Cokeville Meadows NWR 2003-2009.
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APPENDIX C

Continued

Cokeville Meadows Improvements Etcheverry Tract 2003, 2004, 2005

53



54

APPENDIX C

Continued

Cokeville Meadows Improvements Bartlett Tract
Installed structures on existing ditches 2009
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APPENDIX C

Continued

Cokeville Meadows Improvements North Cornia Tract Parking lot and Trall
2006, Wetland and Ditch Creation/Restoration 2008
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APPENDIX C

Continued

Cokeville Meadows Improvements Thornock & S. Bartlett
2005, 2006, 2007 and 2009
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