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AT A GLANCE 
This program has reduced the number of cattle 
deaths potentially related to selenium toxicity 
on Fort Hall Reservation rangeland. 
 

The Situation 
The Shoshone-Bannock Tribes have a history rich in 
agriculture with an emphasis on cattle ranching. 
Many tribal and nontribal members run beef cattle on 
approximately 345,000 acres of rangeland beginning 
in the spring through the summer and fall grazing 
months. These vast rangelands are divided into 15 
range units. One range unit has experienced higher 
than average cattle deaths for several years. Approxi-
mately 1-2 percent of beef cattle die on rangeland 
every year for a variety of reasons. However, these 
particular cattle deaths were higher than average and 
were occurring in the vicinity of an abandoned phos-
phate mine. This mine encompasses nearly 8,500 
acres and was used to produce phosphate ore from 
1946-93. Due to concerns regarding potential contam-
ination of the environment, the Tribes, the Environ-
mental Protection Agency and mining companies 
began investigating the mine in 2010. The investiga-
tion is ongoing and will continue for several years. It 
includes well drilling to sample and monitor water. 
In addition, soils are sampled and range plants are 
identified, mapped, collected and analyzed. After 
data from these resources is collected and analyzed, a 
feasibility study will be conducted and a proposed 
plan and record of decision will be made to deter-
mine if clean-up of the mine site is warranted.  

Phosphate is one of the most widely used industrial 
chemicals. It is used for fertilizer, weed inhibitors, 
metal coatings, plastic, shampoo, detergents, tooth-

paste, baking powder and many other commonly 
used products. Phosphate mining can bring minerals 
to the soil surface. One of these minerals is selenium. 
Selenium is naturally present in rock and soil. It is an 
essential nutrient at low levels for humans and ani-
mals and is necessary for immune system function 
and reproductive performance. However, high levels 
can be toxic. An excess of selenium can inhibit cell 
processes and damage cells. High enough levels of 
selenium can cause acute toxicity which can cause 
death within a few hours of toxicity signs. There is a 
narrow margin between selenium deficiency and tox-
icity. Less than 1 parts per million (ppm) in forages 
equals a deficiency. Greater than 5 ppm in forages 
equates to toxicity in cattle. In 1996, researchers dis-
covered selenium was a problem in southeastern Ida-
ho mines and was responsible for livestock deaths. 
Some of the Fort Hall Reservation cattle deaths are 
now thought to be related to accumulation of toxic 
levels of selenium in specified range plants referred 
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David Creasey, Tribal member and cattle rancher, observes west-
ern aster infestations marked for spraying. Photo by D. Gunn. 
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to as “accumulator plants.” “Accumulator plants” is a term 
used to refer to certain plants that have the ability to accumu-
late selenium and flourish in areas with high selenium con-
tent in the soil. One particular range plant, western aster, ac-
cumulates selenium at toxic levels which potentially contrib-
uted to cattle deaths near mine areas on the reservation.  

There is no specific treatment for selenium toxicity or 
“selenosis.” The best management practice is to eliminate 
selenium accumulator plants or prevent access to these plants 
to reduce cattle exposure to forages containing toxic levels of 
selenium.  

Our Response 
Danielle Gunn, the Fort Hall Agricultural Extension Educa-
tor, initiated research when cattle producers voiced concerns 
in 2016 regarding the higher than average number of cattle 
deaths in the abandoned mine area of their range unit. Gunn 
evaluated and sampled range plants and began cooperating 
with the USDA Poisonous Plant Research Laboratory (PPRL) 
to discover what was causing the cattle deaths. Zane Davis, 
from the PPRL, accompanied Gunn and affected producers to 
the mine site. While completing site evaluations, western as-
ter was identified and sampled. Some samples tested were 
well over 4,000 ppm of selenium. A cow would only need to 
ingest 1-2 pounds of this vegetation (dry weight) to exhibit 
signs of acute toxicity and death. Normal levels of selenium 
in forages are 1-5 ppm. One deceased heifer was also found 
onsite and necropsied. Results indicated the heifer had high 
levels of selenium in the liver and in the rumen contents. 
However, liver selenium levels were not high enough to 
cause acute toxicity and death. Therefore, any more animals 
found deceased in the area need to be necropsied and studied 
to determine actual cause of death.  

Gunn worked with several entities in developing a sampling 
protocol, project and educational program to reduce cattle 
deaths. Two educational meetings were conducted to present 
information and findings of plant sampling and the necropsy. 
A project was developed and initiated in 2017 to identify, 
map and spray accumulator plants. A protocol was also de-
veloped for producers and mine investigators to follow if 
dead cattle were found in the mine area. When a dead cow is 
found, Gunn is contacted to perform a site visit and assess-
ment to determine if the cow is able to be necropsied and 
studied to determine the cause of death. If the cow has been 
dead less than an estimated 36 hours, liver, lung, spleen, kid-
ney, cardiac, skeletal tissues and rumen contents are sampled 
and sent to the Utah State University Diagnostics Laboratory 
for analysis. If possible, information is collected regarding the 
animal species, age, sex, identification (brands, ear tags/
marks), location and vegetation species present. The spring of 
2017, aster infestations were identified, mapped and treated  

with herbicide to eliminate cattle exposure 
and grazing of this selenium accumulator 
plant. In addition, producers were educat-
ed about the project and how to identify 
western aster. 

Program Outcomes 
As of Sept. 13, 2017, only one cow needed 
to be necropsied. The selenium levels tested 
normal in the liver. No more cattle deaths 
potentially attributed to selenium have oc-
curred in the area since the western aster 
was sprayed. This keeps $1,000/cow/year 
in addition to a live calf per cow in ranch-
ers bank accounts. Producers have also 
learned how to identify western aster and 
report any infestations they find to the Fort 
Hall UI Extension office. This program has 
resulted in excellent collaboration, aware-
ness, knowledge, understanding and com-
bined actions to solve a problem. 

The Future 
The Fort Hall UI Extension office will con-
tinue identifying western aster infestations 
in the mine area and coordinating spraying 
of this accumulator plant. Most important-
ly, we will be working with producers and 
other entities to ensure cattle deaths do not 
occur from selenium toxicity. The project 
will continue for several years to manage 
western aster populations. 

Cooperators and Co-Sponsors 
USDA Poisonous Plant Laboratory 
Unit III Fort Hall Stockmen 
Shoshone-Bannock Tribal Departments 
Local Mining Companies 
Environmental Protection Agency 
Golder and Associates 
 

FOR MORE INFORMATION 
Danielle Gunn, Agricultural Extension Educator 
UI Extension, Fort Hall Reservation 
Pima Dr. Building 7 
PO Box 306 
Fort Hall, ID 83203 
Phone: 208-236-1046 
Fax: 208-238-8018 
Email: dgunn@uidaho.edu 
 
9-17-dgunn-selenium.pub 
8/17 


	The Situation

	Our Response

	Program Outcomes



<<

  /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 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /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 ()

  /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



