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Desert NWR Bighorn Sheep Discussion

Desert Bigchorn Sheep Population Objectives
Prepared by Bruce Zeller

The refuge-wide desert bighorn sheep population objective, as listed in the Refuge Management
Plan, Part IT (1987) and draft Sheep Management Plan (1990), is 2000. Based on helicopter
survey data gathered during the fifteen year period between 1974 and 1988, the refuge-wide
desert bighorn population was at or very near the objective level (see Table 1.).

During the last fifteen years, 1989-2003, the refuge-wide desert bighorn population is
approximately 1000 individuals below the objective level (see Table 2.). Therefore, a 100%
increase or doubling of the population is required to reach the objective level. Most of the
shortfall is accounted for by declines in the Sheep Mountains sub-population and the smaller,
more transitory sub-population of the adjunct East Desert Mountains.

Table 1. Fall helicopter survey results by mountain range on DNWR, 1974-1988.

Year No. of Bighorn Recorded Per Mountain Range
Las Vegas Sheep* E. Desert Desert Pintwater

1974 111 172 97 70 50
1975 89 183 83 17

1976

1977 79 331 91 102 114
1978 73 239 41 30 82
1979 21 403 29 10 75
1980 436 28
1981 46 297 65 37 37
1982 27 146 68
1983 45 346 49 17 120
1984 205

1985 38 436 87 38 94
1986 34 361 73 29 75
1987 39 280 19 85 104
1988 11 215 54 48 104
Total: 613 4050 688 483 951
Average: 51.1 289.3 62.5 439 79.3
(1)

Ave. Est. Pop: 194 1096 174 220 300 Grand Total: 1984

*Smaller sample sizes during 1974, 1975, 1978, 1982 & 1984 are directly correlated to
reductions in survey hours. Because no adjustment was made for those years when survey hours
were reduced, the average estimated population is skewed downward.
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Table 2. Fall helicopter survey results by mountain range on DNWR, 1989-2003

Year No. Bighorn Recorded Per Mountain Range

Las Vegas Sheep* E. Desert Desert Pintwater
1989 46 146 15 28 51
1990 53 146 10 62 67
1991 33 78 31 46 72
1992 55 66 25 57 60
1993 87 61 21 47 92
1994 39 38 20 28 76
1995 65 60 19 35 56
1996 41 37 29 34 67
1997 34 39 4 26 57
1998 65 42 14 28 47
1999 43 70 10 27 64
2000 70 59 25 8 63
2001 16 17 72 68
2002 51 50 13 41 46
2003 53 57 6 48 67
Total: 735 965 259 587 953
Average: 49.0 64.3 17.3 39.1 63.5
(1)
Ave. Est. Pop.: 186 244 48 196 241 Grand Total: 915

*Smaller sample sizes during 1996, 1997, 2001 & 2002 may be partially correlated to reductions
in survey hours. Because no adjustment was made for those years when survey hours were
reduced, the average population estimate may be skewed slightly downward.

(1)Footnote: Population estimates derived by dividing the average no. of sheep recorded by the
observation rate or visibility factor (all ranges = 40%) and the percentage of habitat surveyed
(Las Vegas, Sheep & Pintwater Ranges = 66%; Desert Range = 50%; East Desert Range = 90%)
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As a result of the biological review conducted in April, 2003, there was a recommendation to
establish a population objective for each mountain range/sub-population. It was further
recommended that a threshold level (minimum sub-population size) be set for each mountain
range. Decline below the threshold level would trigger an “all-out”, immediate strategy(s) to
reverse the trend.

The suggested objectives and thresholds are presented in the following table. All objectives are
based on data presented in Table 1., except the Spotted Mountains. The Spotted Mountains
resident herd is a relative young sub-population, established by trans-locations in 1993 and 1996,
with only three years of helicopter data. Empirical evidence indicates that small desert bighorn
populations, those with fewer than 50 individuals, may be susceptible to extinction (Berger 1990,
1991, Krausman et al. 1993, Krausman et al. 1999). This was the basis for using 50 as the
threshold level for all ranges except the Sheep Mountains. Fifty desert bighorn in the expansive
habitat of the Sheep Mountains would represent an extremely low/unacceptable density; thus, its
threshold was set at a higher level.

Table 3. Population objectives and thresholds by mountain range on DNWR.

Mountain Range Objective Threshold
Las Vegas 200 50
Sheep 1000 150
East Desert 100* 50
Desert 250 50
Pintwater 300 50
Spotted 150 50
Total: 2000

*The average population for the East Desert Mountains in Table 1. is believed to be inflated by
high numbers of migrants from the Sheep Mountains. The East Desert Range is relative small
with only two man-made water developments; therefore, a more realistic resident, bighorn
population objective is 100.

Drajft Comprehensive Conservation Plan
and Environmental Impact Statement J-3




Appendix J

J-4

Literature Cited

Berger, J. 1990. Persistence of different sized populations: an empirical assessment of rapid
extinctions in bighorn sheep. Conservation Biology 4:91-98.

Berger, J. 1999. Intervention and persistence in small populations of bighorn sheep.
Conservation Biology 13:432-435.

Desert National Wildlife Range, Refuge Management Plan, Part II. 1987. U.S. Fish and
Wildlife Service. Las Vegas, Nevada.

Desert National Wildlife Range, Draft Sheep Management Plan. 1990. U.S. Fish and Wildlife
Service. Las Vegas, Nevada.

Krausman, P. R., Etchberger, R. C., and R. M. Lee. 1993. Mountain sheep population
persistence in Arizona. Conservation Biology 7:219.

Krausman, P. R., Sandoval, A. V., and R.C. Etchberger. 1999. Natural history of desert bighorn

sheep. Page 139-179 in R. Valdez and P. R. Krausman, eds. Mountain sheep of North America.
University of Arizona Press, Tucson.

Desert National Wildlife Refuge Complex





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


