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D8.1 INTRODUCTION 

 

 Vegetation baseline studies were completed on the Black Hills Bentonite, L.L.C Mine 

Permit No. 339C study area in July of 2007.  Vegetation cover and ground cover were evaluated 

on this study area.  Production and shrub density data were not required.  The study area chosen 

by Black Hills Bentonite personnel covers approximately 520.0 acres and is located in Sections 

15, 22, 23 and 26 T45N, R83W as shown on the attached map. 

 

D8.2 METHODS 

 

 Sample sites were located randomly for each vegetation type using the standard grid 

system and numbers from a random numbers table.  These sites were plotted on maps of the 

study area and subsequently located in the field.  Transects were then oriented using random 

compass directions.  If a transect exceeded the designated study area boundaries then a new 

direction or random sample site was generated so that the transect was directed back into the 

designated study area. 

 Vegetation cover was estimated using 50 meter long line transects with a pin drop at each 

one meter interval for 50 points per transect.  The first hit recorded by the pin was used for the 

data analysis.  Hits were recorded for all vegetation cover and ground cover classes.  Ground 

cover classes included lichens, litter, rock and bare ground.  Vegetation cover was documented 

by life form and species. 
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 A minimum of 20 transects were sampled for each of the Mixed Sagebrush Grass and 

Rocky Breaks vegetation types.  The number of samples collected correspond with those 

requested for amendment packages as discussed and agreed upon with the LQD.  Sampling was 

not performed on the Outcrop Barrens type due to lack of vegetation or the Hayland type since 

this type will not be disturbed. 

 A species list was compiled for the study area based on plant species observed in 2007.  

Plant species were identified and named using current taxonomic keys.  Scientific names used 

were those which are currently accepted by the Rocky Mountain Herbarium.  Plant species 

which could not be identified in the field were taken to the herbarium in Laramie, Wyoming and 

identified. 

 WDEQ-LQD Guideline No. 2 provides lists of plant species which are of special concern 

either due to rarity or because they are noxious weeds.  Field work included keeping watch for 

any species which were included in these categories. 

 

D8.3 RESULTS 

 

 The Black Hills Bentonite Permit No. 339C Mayoworth 2007 study area is located within 

Sections 15, 22, 23 and 26 T45N, R83W .  There are approximately 520.0 acres within this study 

area.  Sample sites for this area are shown on the attached map.  Table D8-1 provides the 

acreages for the vegetation types and map units identified on the North Fork Amendment area. 

 Table D8-2 presents a summary of the Mixed Sagebrush Grass and Rocky Breaks 

vegetation type cover data collected during the 2007 study. 
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Table D8-1. Vegetation Type and Map Unit Acreages for the Permit 339C North Fork 

Amendment area, 2007 

                                                                                                                                                           

 

  Percent of 

Vegetation Type/Map Unit Acreage North Fork Amendment Area 

                                                                                                                                                            

 

Mixed Sagebrush Grass (MSG) 110.2 55.1 

 

Rocky Breaks (RB) 85.5 42.8 

 

Outcrop Barrens (OCB) 4.3 2.1 

 

Hayland (HL) 0.0 0.0 

 

Disturbed Land (DL) 0.0 0.0 

 

Wetland (WET)* 0.0 0.0 

 

Reservoir/Stockpond (R) 0.0 0.0 

 

 _____ _____ 

 Total 200.0 100.0 
 

 

                                                                                                                                                            

* Wetlands are presented in Appendix D10. 
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 Addendum D8A lists the plant species observed during the course of field work on this 

study area.  Computerized field data sheets are also included in Addendum D8A and 

photographs of the area are provided in Addendum D8B. 

 

Mixed Sagebrush Grass (MSG) 

 

 The Mixed Sagebrush Grass vegetation type was dominated by perennial grass, shrub and 

grasslike species as shown on Table D8-2.  The single most dominant species recorded on this 

vegetation type was big sagebrush (Artemisia tridentata).  Other dominant plant species recorded 

on this vegetation type included western wheatgrass (Agropyron smithii), blue grama (Bouteloua 

gracilis), Sandberg bluegrass (Poa secunda) and desert alyssum (Alyssum desertorum).  This 

vegetation type exhibited higher total vegetation and total ground cover when compared to the 

other vegetation type (Rocky Breaks) sampled in 2007.  This type is generally found on flat to 

gentle slopes with moderately deep to deep soils. 

 

Rocky Breaks (RB) 

 

 The Rocky Breaks vegetation type surveyed in 2007 was dominated by perennial grass, 

shrub and annual grass species as illustrated in Table D8-2.  The single most dominant species 

recorded on this vegetation type was big sagebrush.  Other dominant plant species recorded on 

this vegetation type included bluebunch wheatgrass (Agropyron spicatum), Japanese chess 

(Bromus japonicus), western wheatgrass and cheatgrass (Bromus tectorum).  Perennial forb 

species were very abundant and diverse on this vegetation type compared to the Mixed 

Sagebrush Grass vegetation type sampled. 

 



 

 

D8-5 

Table D8-2. Percent Absolute Vegetation Cover Data Collected in 2007 on the Black Hills 

Bentonite Permit No. 339C Mayoworth 2007 study area.* 

                                                                                                                                                             

                Vegetation Type                

 
 Mixed Sagebrush Grass Rocky Breaks 

Life Form / Species % Cover % Cover 

                                                                                                                                                             

 

Perennial Grass 
  Agropyron smithii 5.8 2.7 

  Agropyron spicatum 2.0 4.5 

  Bouteloua gracilis 3.9 1.0 

  Distichlis stricta - 0.3 

  Koeleria macrantha 2.0 0.2 

  Oryzopsis hymenoides 0.3 0.4 

  Poa secunda 3.0 0.7 

  Stipa comata   2.8   1.3 

 Subtotal 19.8 11.1 

 

Grasslike 
  Carex filifolia 6.9 3.1 

 

Perennial Forb 
  Allium textile - 0.1 

  Arenaria hookeri 0.9 1.4 

  Astragalus spatulatus - 0.3 

  Cerastium arvense - 0.3 

  Comandra umbellata - 0.1 

  Dalea candida - 0.8 

  Eriogonum ovalifolium - 0.2 

  Gaura coccinea - 0.5 

  Grindelia squarrosa 0.1 - 

  Haplopappus acaulis - 0.2 

  Haplopappus multicaulis - 0.1 

  Heterotheca villosa 0.1 - 

  Hymenopappus filifolius - 0.1 

  Hymenoxys acaulis - 0.2 

  Iva axillaris 0.1 - 

  Lactuca serriola                  -                             0.2 
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Table D8-2. Percent Absolute Vegetation Cover Data (Continued).* 

                                                                                                                                                             

                Vegetation Type                

 
 Mixed Sagebrush Grass Rocky Breaks 

Life Form / Species % Cover % Cover 
                                                                                                                                                             

 

Perennial Forb (Cont.) 
  Melilotus officinalis 0.1 0.8 

  Oxytropis sericea - 0.3 

  Penstemon sp. 0.1 - 

  Phlox hoodii 0.7 0.5 

  Potentilla sp. - 0.1 

  Psoralea tenuiflora - 0.5 

  Sphaeralcea coccinea 0.4 0.4 

  Thermopsis rhombifolia 0.2 0.4 

  Tragopogon dubius 0.1 0.1 

  Vicia americana   0.6   0.2 

 Subtotal 3.4 7.8 

 

Subshrub 
  Artemisia frigida 0.3 0.3 

  Ceratoides lanata 0.1 - 

  Gutierrezia sarothrae 0.6 0.8 

  Leptodactylon pungens 0.1 0.4 

  Yucca glauca      -   0.3 

 Subtotal 1.1 1.8 

 

Succulent 
  Opuntia polyacantha 0.4 0.1 

 

Shrub 
  Artemisia tridentata 9.9 6.0 

  Chrysothamnus nauseosus - 0.9 

  Sarcobatus vermiculatus      -   0.1 

 Subtotal 9.9 7.0 

  _____ _____ 

Total Perennials 41.5 30.9 
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Table D8-2. Percent Absolute Vegetation Cover Data (Continued).* 

                                                                                                                                                             

                Vegetation Type                

 
 Mixed Sagebrush Grass Rocky Breaks 

Life Form / Species % Cover % Cover 
                                                                                                                                                             

 

Annual Grass 
  Bromus commutatus - 0.2 

  Bromus japonicus 2.0 3.7 

  Bromus tectorum   1.4   2.0 

 Subtotal 3.4 5.9 

 

Annual Forb 
  Alyssum desertorum 2.9 1.2 

  Atriplex suckleyi 0.1 0.2 

  Camelina microcarpa 0.1 0.1 

  Chenopodium sp. - 0.1 

  Descurainia pinnata 0.1 - 

  Eriogonum cernuum - 0.2 

  Filago arvense 0.1 - 

  Halogeton glomeratus - 0.1 

  Kochia scoparia - 0.1 

  Lappula redowskii - 0.2 

  Lepidium densiflorum 0.1 0.2 

  Monolepis nuttalliana - 0.1 

  Plantago patagonica 1.4 0.2 

  Polygonum aviculare      -   0.1 

 Subtotal 4.8 2.8 

  _____ _____ 

Total Annuals 8.2 8.7 
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Table D8-2. Percent Absolute Vegetation Cover Data (Continued).* 

                                                                                                                                                             

                Vegetation Type                

 
 Mixed Sagebrush Grass Rocky Breaks 

Life Form/Species % Cover % Cover 
                                                                                                                                                             

 

Total Vegetation Cover 49.7 39.6 

 

Lichen 2.8 0.1 

Litter 20.2 12.1 

Rock 0.7 11.9 

 

Total Ground Cover 73.4 63.7 

 

Bare Ground 26.6 36.3 

 

                                                                                                                                                             

 

*  Totals may not equal due to rounding adjustments. 
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in 2007.  The Rocky Breaks vegetation type is generally found on rolling to steep topography 

with shallow to very shallow soils. 

 

Outcrop Barrens (OCB) 

 

 The Outcrop Barrens type was generally found on steep slopes and ridges.  Vegetation 

was either absent or very sparse.  This mapping unit includes bentonite outcrops, shale outcrops, 

rock outcrops and sandstone outcrops.  Vegetation which is present on some areas is dominated 

by nodding wildbuckwheat (Eriogonum cernuum), poverty sumpweed (Iva axillaris), stemmy 

goldenweed (Haplopappus multicaulis), Torrey saltbush (Atriplex suckleyi) and Gardner saltbush 

(Atriplex gardneri). 

 

Hayland (HL) 

 

 A small portion of Hayland is found within the study area.  This Hayland is found 

between the study area and the North Fork Powder River and is flood irrigated.  This map unit is 

hayed every year to provide winter feed for livestock.  Common plant species present are smooth 

brome (Bromus inermis), common timothy (Phleum pratensis) and orchard grass (Dactylis 

glomerata).  This map unit is found on relatively flat areas with moderately deep to deep soils. 

 

Disturbed Land (DL) 

 

 Previously disturbed lands within the study area consist of sites affected by previous 

mining activities and portions of a county road.  These sites generally lack vegetation and 

suitable topsoil. 
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Reservoir/Stockpond (R) 

 

 One small Reservoir/Stockpond is present within the amendment area.  This pond was 

created by a dam constructed in a small drainage.  However, the function of this pond is 

currently limited due to the fact the site is almost totally silted in.  This Reservoir/Stockpond is 

also discussed with wetlands in Appendix D10. 

 

Wetland (WET) 

 

 The Wetland map unit is found on a very small portion of the study area.  These sites are 

dominated by hydrophytic plant species and are generally wet for a good portion of the year.  

This map unit includes seeps and springs.  Wetland and reservoir/stockponds are discussed in 

more detail in Appendix D10. 

 

Species of Concern 
 

 No federally listed threatened or endangered (T&E) or sensitive plant species were found 

on this study area.  The small amount of wetlands present on the study area provide poor to 

unsuitable habitat for the Ute ladies'-tresses orchid (Spiranthes diluvialis) due to lack of 

consistent subirrigation, high clay content of soils, salinity and/or alkalinity.  Selenium indicator 

species present were stemmy goldenweed (Haplopappus multicaulis), two-grooved milkvetch 

(Astragalus bisulcatus), tine leaved milkvetch (Astragalus pectinatus) and woody aster 

(Xylorhiza glabriuscula).  State listed noxious weeds encountered included poverty sumpweed, 

tansymustard (Descurainia pinnata), wild licorice (Glycyrrhiza lepidota), Canada thistle 

(Cirsium arvense), hound’s tongue (Cynoglossum officinale) and quackgrass (Agropyron 
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repens). 

D8.4 STATISTICAL EVALUATIONS 

 

 The statistical evaluations for this study are shown in Table D8-3.  All areas were 

sampled with the minimum numbers of samples that were agreed upon with the LQD.  Both of 

the vegetation types sampled in 2007 (Mixed Sagebrush Grass and Rocky Breaks) met sample 

adequacy according to WDEQ-LQD Guideline No. 2 for both total vegetation cover and total 

ground cover. 

 

D8.5 DISCUSSION 

 

 This report presents the data agreed upon by Black Hills Bentonite and the Wyoming 

Department of Environment Quality (WDEQ) for this study area. 
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Table D8-3. Statistical Evaluations for Absolute Cover Data Collected in 2007 on the Black 

Hills Bentonite Permit 339C Mayoworth 2007 Study Area. 

                                                                                                                                                             

 

 X s-1 N NS 

                                                                                                                                                             

 

Mixed Sagebrush Grass 
   Vegetation Cover (%) 49.7 7.2 20 7 

   Total Ground Cover (%) 73.4 8.3 20 5 

 

 

 

Rocky Breaks 
   Vegetation Cover (%) 39.6 9.2 20 18 

   Total Ground Cover (%) 63.7 10.1 20 9 

 

                                                                                                                                                             

 

X -Mean 

s-1 - Sample Standard Deviation 

N - Number of Samples Collected 

NS - Number of Samples Needed to Meet Sample Adequacy 

% - Percent 

 

 

 

 

 

 

 

 

 

 



 

 

D8-13 

 

 

 

 

 

 

 

 

ADDENDUM D8A 

Plant Species List and Computerized Field Data 
 

 Page 

 

 2007 Plant Species List ...................................................... D8A-1 

 2007 Mixed Sagebrush Grass Cover Data ......................... D8A-7 

 2007 Rocky Breaks Data ................................................... D8A-9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

D8A-1 

List of Plant Species Encountered on the 2007 Black Hills Bentonite Permit 339C Mayoworth 

Amendment #4 Area. 

                                                                                                                                                             

 

Species Code Scientific Name Common Name 

                                                                                                                                                             

PERENNIAL GRASS 
AGCR Agropyron cristatum Crested wheatgrass 

AGDA Agropyron dasystachyum Thickspike wheatgrass 

 (Elymus lanceolatum) 

AGRE Agropyron repens Common quackgrass 

 (Elymus repens) 

AGSM Agropyron smithii Western wheatgrass 

 (Elymus smithii) 

AGSP Agropyron spicatum Bluebunch wheatgrass 

 (Elymus spicatus) 

AGST Agrostis stolonifera Carpet bent 

BOGR Bouteloua gracilis Blue grama 

BRIN Bromus inermis Smooth brome 

CALO Calamovilfa longifolia Prairie sandreed 

DAGL Dactylis glomerata Orchardgrass 

DECA Deschampia caespitosa Tufted hairgrass 

DIST Distichlis stricta Inland saltgrass 

HOJU Hordeum jubatum Foxtail barley 

KOMA Koeleria macrantha Prairie junegrass 

ORHY Oryzopsis hymenoides Indian ricegrass 

PHAR Phalaris arundinacea Reed canarygrass 

POAM Poa ampla Big bluegrass 

POJU Poa juncifolia Alkali bluegrass 

POPR Poa pratensis Kentucky bluegrass 

POSE Poa secunda Sandberg bluegrass 

PUAI Puccinellia airoides Nuttall alkaligrass 

SCPA Schedonnardus paniculatus Common tumblegrass 

SIHY Sitanion hystrix Bottlebrush squirreltail 

SPGR Spartina gracilis Alkali cordgrass 

SPAI Sporobolus airoides Alkali sacaton 

STCO Stipa comata Needleandthread 

STVI Stipa viridula Green needlegrass 

 

 

                                                                                                                                                             

 



 

 

D8A-2 

List of Plant Species Encountered in 2007 (Continued). 

                                                                                                                                                             

 

Species Code Scientific Name Common Name 

                                                                                                                                                             

GRASS-LIKE 
CAFI Carex filifolia Threadleaf sedge 

CANE Carex nebraskensis Nebraska sedge 

CAPR Carex praegracilis Fieldclustered sedge 

CAST Carex stenophylla Needleleaf sedge 

ELMA Eleocharis macrostachya Longstem spikerush 

JUBA Juncus balticus Baltic rush 

SCAC Scipus acutus Tule bulrush 

SCPU Scirpus pungens Three-square bulrush 

SCVA Scirpus validus Softstem bulrush 

TRMA Triglochin maritima Arrow grass 

TYLA Typha latifolia Common cattail 

 

PERENNIAL FORB 
ACMI Achillea millefolium Western yarrow 

AGGL Agoseris glauca Pale agoseris 

ALTE Allium textile Prairie onion 

ANRO Antennaria rosea Rose pussytoes 

ARHO
2
 Arabis holboellii Rockcress 

ARHO Arenaria hookeri Hooker sagewort 

ASBI Astragalus bisulcatus Two-grooved milkvetch 

ASKE Astragalus kentrophyta Nuttall milkvetch 

ASMI Astragalus missouriensis Missouri milkvetch 

ASPE Astragalus pectinatus Tineleaved milkvetch 

ASPU Astragalus purshii Pursh milkvetch 

ASSP Astragalus spatulatus Spoonleaf milkvetch 

CANU Calochortus nuttalli Sego mariposalily 

CACH Castilleja chromosa Desert indianpaintbrush 

CAFL Castilleja flava Yellow indianpaintbrush 

CASU Castilleja sulphurea Sulfur indianpaintbrush 

CARO Campanula rotundifolia Bluebell bellflower 

CEAR Cerastium arvense Field cerastium 

CHDO Chaenactis douglasii Douglas dustymaiden 
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List of Plant Species Encountered in 2007 (Continued). 

                                                                                                                                                             

 

Species Code Scientific Name Common Name 

                                                                                                                                                             

 

PERENNIAL FORB (CONT.) 
CIAR    Cirsium arvense Canada thistle 

CIUN    Cirsium undulatum Wavyleaf thistle 

CIVU    Cirsium vulgare   Bull thistle 

COLI    Collomia linearis   Narrowleaf collomia 

COUM   Comandra umbellata   Bastardtoadflax 

CRAC    Crepis acuminata   Tapertip hawksbeard 

CRCE    Cryptantha celosioides  Northern cryptantha 

CYMO   Cymopterus montanus   Mountain springparsley 

DACA    Dalea candida    White prairieclover 

EROC    Erigeron ochroleucus   Fleabane 

ERPU    Erigeron pumilus   Low fleabane 

EROV    Eriogonum ovalifolium  Cushion wildbuckwheat 

ERUM    Eriogonum umbellatum  Sulfur wildbuckwheat 

ERAS    Erysimum asperum   Plains wallflower 

GACO    Gaura coccinea   Scarlet gaura 

GLLE    Glycyrrhiza lepidota   American licorice 

GRSQ    Grindelia squarrosa   Curlycup gumweed 

HAAC    Haplopappus acaulis   Stemless goldenweed 

HAMU   Haplopappus multicaulis  Stemmy goldenweed 

HEVI    Heterotheca villosa   Golden aster 

HYAC    Hymenoxys acaulis   Stemless actinea 

HYFI    Hymenopappus filifolius  Fineleaf hymenopappus 

HYPO    Hymenopappus polycephalus  Hymenopappus 

IPCO    Ipomopsis congesta   Ipomopsis 

IVAX    Iva axillaris    Povertyweed 

LASE    Lactuca serriola   Prickly lettuce 

LIPU    Liatris punctata   Dotted gayfeather 

LOSI    Lomatium simplex   Biscuitroot 

LUAR    Lupinus argenteus   Silvery lupine 

LYJU    Lygodesmia juncea   Rush skeletonplant 

MACA   Machaeranthera canescens  Hoary tansyaster 

MAGR   Machaeranthera grindelioides  Spiny aster 
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List of Plant Species Encountered in 2007 (Continued). 

                                                                                                                                                             

 

Species Code Scientific Name Common Name 

                                                                                                                                                             

 

PERENNIAL FORB (CONT.) 
MEOF Melilotus officinalis Yellow sweetclover 

MUDI Musineon divaricatum Leafy musineon 

OECA Oenothera caespitosa Tufted eveningprimrose 

ORFA Orobanche fasciculata Purple broomrape 

OXLA Oxytropis lamberti Lambert loco 

OXSE Oxytropis sericea Silky loco 

PASE Paronychia sessiliflora Creeping nailwort 

PEER Penstemon eriantherus Fuzzytongue 

PEAL Penstemon albidus White penstemon 

PEGL Penstemon glaber Sawsepal penstemon 

PEN Penstemon sp. Penstemon 

PEGL Penstemon glaber Sawsepal penstemon 

PEER Penstemon eriantherus Fuzzytongue penstemon 

PHHA Phacelia hastata Phacelia 

PHHO Phlox hoodii Hoods Phlox 

PLIN Platyschkuria integrifolia Platyschkuria 

POT Potentillia sp. Potentillia 

POGR Potentillia gracilis Cinquefoil 

PSLA Psoralea lanceolata Lemon scurfpea 

PSTE Psoralea tenuiflora Slimflower scurfpea 

SPCO Sphaeralcea coccinea Scarlet globemallow 

SUNI Sueda nigra Sea blite 

TAOF Taraxacum officinalis Dandelion 

THRH Thermopsis rhombifolia Prairie thermopsis 

TRDU Tragopogon dubius Yellow salsify 

VETH Verbascum thapsus Flannel mullein 

VIAM Vicia americana American vetch 

XYGL Xylorhiza glabriuscula Woody aster 

ZIVE Zigadenus venenosus Meadow deathcamus 
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List of Plant Species Encountered in 2007 (Continued). 

                                                                                                                                                             

 

Species Code Scientific Name Common Name 

                                                                                                                                                             

 

SUBSHRUB 
ARFR Artemisia frigida Fringed sagewort 

ARLU Artemisia ludoviciana Louisiana sagewort 

ATGA Atriplex gardneri Gardner saltbush 

CELA Ceratoides lanata Winterfat 

ERBR Eriogonum brevicaule Shortstem wildbuckwheat 

GUSA Gutierrezia sarothrae Broom snakeweed 

KOAM Kochia americana Greenmolly 

summercypress 

LEPU Leptodactylon pungens Pricklygilia 

YUGL Yucca glauca Yucca 

 

SUCCULENTS 
OPPO Opuntia polyacantha Plains pricklypear 

 

FULL SHRUBS 
ARCA Artemisia cana Silver sagebrush 

ARTR Artemisia tridentata Big sagebrush 

ATCO Atriplex confertifolia Shadscale saltbush 

CHNA Chrysothamnus nauseosus Rubber rabbitbrush 

CHVI Chrysothamnus viscidiflorus Douglas rabbitbrush 

RHTR Rhus trilobata Skunkbush sumac 

RIB Ribes sp. Current 

ROWO Rosa woodsii Woods rose 

SAVE Sarcobatus vermiculatus Greasewood 

 

ANNUAL GRASS 
BRCO Bromus commutatus Hairy brome 

BRJA Bromus japonicus Japanese brome 

BRTE Bromus tectorum Cheatgrass 

ERTR Eremopyrum triticeum False wheatgrass 

PACA Panicum capillare Switchgrass 

POMO Polypogon monspeliensis Rabbitfoot grass 

VUOC Vulpia octoflora Common sixweeksgrass 
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List of Plant Species Encountered in 2007 (Continued). 

                                                                                                                                                             

 

Species Code Scientific Name Common Name 

                                                                                                                                                             

 

ANNUAL FORB 
ALDE Alyssum desertorum Desert alyssum 

ATAR Atriplex argentea Tumbling saltbush 

ATSU Atriplex suckleyi Torrey saltbush 

CAMI Camelina microcarpa Smallseed falseflax 

CHAL Chenopodium album Lambsquarter goosefoot 

CHFR Chenopodium fremonti Fremont goosefoot 

CHEN Chenopodium sp. Goosefoot 

COLI Collomia linearis Narrowleaf collomia 

DEPI Descurainia pinnata Pinnate tansymustard 

DESO Descurainia sophia Flixweed tansymustard 

ERCE Eriogonum cernuum Nodding wildbuckwheat 

FIAR Filago arvensis Fluffweed 

HAGL Halogeton glomeratus Halogeton 

HEAN Helianthus annuus Common sunflower 

KOSC Kochia scoparia Greenmolly   

  summercypress 

LARE Lappula redowskii Bluebur stickseed 

LEDE Lepidium densiflorum Prairie pepperweed 

LEPE Lepidium perfoliatum Clasping pepperweed 

MONU Monolepis nuttalliana Nuttall monolepis 

PLPA Plantago patagonica Wooly plantain 

POAV Polygonum aviculare Prostrate knotweed 

SIAL Sisymbrium altissimum Tumbling hedgemustard 

SCLI Schoenocrambe linifolia Plainsmustard 

XAST Xanthium strumarium Cocklebur 
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Photographs 
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Photo 1. Black Hills Bentonite Permit 339C Mayoworth 2007 Study Area Mixed 

Sagebrush Grass Vegetation Type. 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Photo 2. Permit 339C Mayoworth 2007 Study Area Rocky Breaks Vegetation Type. 
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Photo 3. Black Hills Bentonite Permit 339C Mayoworth 2007 Study Area Outcrop 

Barrens Vegetation Type. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 4. Permit 339C Mayoworth 2007 Study Area Mine Rocky Breaks and 

Outcrop Barrens Vegetation Type. 
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Photo 5. Black Hills Bentonite Permit 339C Mayoworth 2007 Study Area Wetland 

Vegetation Type. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 6. Permit 339C Mayoworth 2007 Study Area Mine Reservoir/Stockpond 

Vegetation Type. 



BLM Plan of Operation Associated with

Permit 339C - North Fork Amendment

 Mixed Sagebrush Grass Cover Data

(6/26/2007)

Orig. 5/08

Life Form / Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Perennial Grass

Agropyron smithii 2 2 6 - 4 - 1 2 6 3 7 1 3 3 2 2

Agropyron spicatum 1 2 - 2 1 - - - 1 4 - - 1 3 2 1

Bouteloua gracilis 8 1 - 3 2 2 - - 1 - 4 5 - - - 5

Koeleria macrantha - 3 - - 3 1 1 - 3 2 - 1 - 1 1 -

Oryzopsis hymenoides - - 1 - - - - - - - - - 2 - - -

Poa secunda 1 2 - 4 1 5 1 2 2 - 1 - 2 - 2 2

Stipa comata 1 - - 1 - 10 2 1 - - - 5 2 - - 4

Grasslike

Carex filifolia 4 - - 8 6 2 2 3 4 1 - 2 - 5 10 5

Perennial Forb

Arenaria hookeri 1 - - - - - - - 2 - - - 1 1 - -

Grindelia squarrosa - - 1 - - - - - - - - - - - - -

Heterotheca villosa - - - - - - - - - - - 1 - - - -

Iva axillaris - - 1 - - - - - - - - - - - - -

Melilotus officinalis - - 1 - - - - - - - - - - - - -

Penstemon sp. - - - - - - - - - 1 - - - - - -

Phlox hoodii - - - - - - - 1 - - - - 4 - 1 -

Sphaeralcea coccinea 1 - - - - - - 1 - - - - 1 - - 1

Thermopsis rhombifolia - - - - - - - - - - - 1 - 1 - -

Tragopogon dubius - - - - - - - - - - 1 - - - - -

Vicia americana - - - - - - - 2 1 1 - - - - - -

Subshrub

Artemisia frigida 1 - - - - - - - - - - - - - - -

Ceratoides lanata - - - - - - - - - - - - - - - -

Gutierrezia sarothrae - - - - - - - - - 3 - - 2 - - -

Leptodactylon pungens - - - - - - - - - - - 1 - - - -

Succulent

Opuntia polyacantha - - 3 - - 1 - - - - - - - - - -

Shrub

Artemisia tridentata 2 10 - 9 9 - 8 9 3 3 - 4 3 9 4 4

Total Perennials 22 20 13 27 26 21 15 21 23 18 13 21 21 23 22 24

Annual Grass

Bromus japonicus 1 2 5 - 2 2 1 - - - 2 - - 1 - -

Bromus tectorum - 2 - - 3 2 1 - - - 4 1 - - - 1

Annual Forb

Alyssum desertorum - 2 1 - 1 - - 3 3 - 2 4 - 3 - -

Atriplex suckleyi 1 - - - - - - - - - - - - - - -

Camelina microcarpa - - 1 - - - - - - - - - - - - -

Descurainia pinnata - - - - - - - - - - - - - - - 1

Filago arvensis - 1 - - - - - - - - - - - - - -

Lepidium densiflorum - - - - - 1 - - - - - - - - - -

Plantago patagonica 1 2 4 - - - - - - - 6 - - - - 1

Total Annuals 3 9 11 0 6 5 2 3 3 0 14 5 0 4 0 3

Total Veg Cover 25 29 24 27 32 26 17 24 26 18 27 26 21 27 22 27

Lichens - - - - - 5 2 1 1 - - 3 - - 6 1

Litter 14 13 8 7 9 9 13 12 17 13 13 9 6 9 8 11

Rock - - - 1 - - - - - 2 - - - 1 - 1

Bare Ground 11 8 18 15 9 10 18 13 6 17 10 12 23 13 14 10

Total Ground Cover 39 42 32 35 41 40 32 37 44 33 40 38 27 37 36 40

TransectTransect
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BLM Plan of Operation Associated with

Permit 339C - North Fork Amendment

 Mixed Sagebrush Grass Cover Data

(6/26/2007)

Orig. 5/08

Life Form / Species

Perennial Grass

Agropyron smithii

Agropyron spicatum

Bouteloua gracilis

Koeleria macrantha

Oryzopsis hymenoides

Poa secunda

Stipa comata

Grasslike

Carex filifolia

Perennial Forb

Arenaria hookeri

Grindelia squarrosa

Heterotheca villosa

Iva axillaris

Melilotus officinalis

Penstemon sp.

Phlox hoodii

Sphaeralcea coccinea

Thermopsis rhombifolia

Tragopogon dubius

Vicia americana

Subshrub

Artemisia frigida

Ceratoides lanata

Gutierrezia sarothrae

Leptodactylon pungens

Succulent

Opuntia polyacantha

Shrub

Artemisia tridentata

Total Perennials

Annual Grass

Bromus japonicus

Bromus tectorum

Annual Forb

Alyssum desertorum

Atriplex suckleyi

Camelina microcarpa

Descurainia pinnata

Filago arvensis

Lepidium densiflorum

Plantago patagonica

Total Annuals

Total Veg Cover

Lichens

Litter

Rock

Bare Ground

Total Ground Cover

Relative

17 18 19 20 Total Mean % Cover Cover

2 7 3 2 58 2.9 5.8 11.7

- - - 2 20 1.0 2.0 4.0

- 1 7 - 39 2.0 3.9 7.8

1 - - 3 20 1.0 2.0 4.0

- - - - 3 0.2 0.3 0.6

1 - 3 1 30 1.5 3.0 6.0

- - 2 - 28 1.4 2.8 5.6

- - 6 11 69 3.5 6.9 13.9

4 - - - 9 0.5 0.9 1.8

- - - - 1 0.1 0.1 0.2

- - - - 1 0.1 0.1 0.2

- - - - 1 0.1 0.1 0.2

- - - - 1 0.1 0.1 0.2

- - - - 1 0.1 0.1 0.2

- 1 - - 7 0.4 0.7 1.4

- - - - 4 0.2 0.4 0.8

- - - - 2 0.1 0.2 0.4

- - - - 1 0.1 0.1 0.2

1 1 - - 6 0.3 0.6 1.2

1 - 1 - 3 0.2 0.3 0.6

1 - - - 1 0.1 0.1 0.2

- 1 - - 6 0.3 0.6 1.2

- - - - 1 0.1 0.1 0.2

- - - - 4 0.2 0.4 0.8

8 7 - 7 99 5.0 9.9 19.9

19 18 22 26 415 20.8 41.5 83.5

4 - - - 20 1.0 2.0 4.0

- - - - 14 0.7 1.4 2.8

5 5 - - 29 1.5 2.9 5.8

- - - - 1 0.1 0.1 0.2

- - - - 1 0.1 0.1 0.2

- - - - 1 0.1 0.1 0.2

- - - - 1 0.1 0.1 0.2

- - - - 1 0.1 0.1 0.2

- - - - 14 0.7 1.4 2.8

9 5 0 0 82 4.1 8.2 16.5

S-1 Nmin

28 23 22 26 497 24.9 49.7 3.60 7

1 1 4 3 28 1.4 2.8

7 6 8 10 202 10.1 20.2

- 2 - - 7 0.4 0.7

14 18 16 11 266 13.3 26.6

S-1 Nmin

36 32 34 39 734 36.7 73.4 4.17 5

Transect
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BLM Plan of Operation Associated with

Permit 339C - North Fork Amendment

Rocky Breaks Cover Data

(6/26/2007)

Orig. 5/08

Life Form / Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Perennial Grass

Agropyron smithii - - 2 6 1 1 - 1 - - 2 - 2 4 - 1 2 - 2 3

Agropyron spicatum - 3 3 1 1 1 2 5 6 1 1 2 4 - 4 2 3 3 1 2

Bouteloua gracilis 1 - - - - - - - 1 - - - 2 2 - 4 - - - -

Distichlis stricta - - - - - - - - - - - - - - - - - - - 3

Koeleria macrantha - - - - - - - - - - 1 - - - 1 - - - - -

Oryzopsis hymenoides - - - - - - - - - - - - - - - - 1 - 1 2

Poa secunda - - - - 1 - - - - 1 - - - 4 - 1 - - - -

Stipa comata - - 3 - - - - - 1 2 2 - 1 - - - - 1 3 -

Grasslike

Carex filifolia 1 - - - 3 - - 4 4 2 2 1 1 - 4 3 - 6 - -

Perennial Forb

Allium textile - - - - - - - - - - - - - - - 1 - - - -

Arenaria hookeri 1 1 - - - 2 1 - 1 - - 1 2 - 2 1 - 1 - 1

Astragalus spatulatus - - - - - - - - 1 - - - - - 1 - - 1 - -

Cerastium arvense - - - 2 - - - - - 1 - - - - - - - - - -

Comandra umbellata - - - - - - - - - - - 1 - - - - - - - -

Dalea candida - - - 2 - - 1 - - 1 - 3 1 - - - - - - -

Eriogonum ovalifolium - - - - - - - - - - - - - - - - 2 - - -

Gaura coccinea - 1 3 - - - 1 - - - - - - - - - - - - -

Haplopappus acaulis - - 1 - - - - - - - - - - - - - 1 - - -

Haplopappus multicaulis - - - - - - - - - - - - - - - - - - - 1

Hymenopappus filifolius - 1 - - - - - - - - - - - - - - - - - -

Hymenoxys acaulis - - - - - - - - - - - - 1 - - - - 1 - -

Lactuca serriola 2 - - - - - - - - - - - - - - - - - - -

Melilotus officinalis - 1 - 1 - 1 4 - - - - - - - - - 1 - - -

Oxytropis sericea - - - - 1 - - - - - 1 - - - 1 - - - - -

Phlox hoodii - - - - - - - - 1 - - 1 1 - 2 - - - - -

Potentillia  sp. - - 1 - - - - - - - - - - - - - - - - -

Psoralea tenuiflora - - - 4 - - 1 - - - - - - - - - - - - -

Sphaeralcea coccinea - 1 - - - - - - - 1 - - - - - - - - 2 -

Thermopsis rhombifolia - - - - 3 - - - - 1 - - - - - - - - - -

Tragopogon dubius - - - - - - - - 1 - - - - - - - - - - -

Vicia americana - - 1 - - - - - - - - 1 - - - - - - - -

Subshrub

Artemisia frigida - - - - - 1 - - - 1 1 - - - - - - - - -

Gutierrezia sarothrae - - - 1 - - 2 2 - - - 1 - - - - 2 - - -

Leptodactylon pungens - - - - - 2 - - - - 2 - - - - - - - - -

Yucca glauca - - - - - - 1 1 - - - - - - - - - - 1 -

Succulent

Opuntia polyacantha - - - 1 - - - - - - - - - - - - - - - -

Shrub

Artemisia tridentata 2 6 4 1 4 1 4 2 3 1 2 6 6 2 3 5 1 5 1 1

Chrysothamnus nauseosus - - - - 1 1 - 4 - - - 2 - - 1 - - - - -

Sarcobatus vermiculatus - - - - - - - - - - - - - - - - - - - 1

Total Perennials 7 14 18 19 15 10 17 19 19 12 14 19 21 12 19 18 13 18 11 14

Annual Grass

Bromus commutatus 2 - - - - - - - - - - - - - - - - - - -

Bromus japonicus 7 2 5 - - 1 - - - 6 - - 2 10 - - 1 - 3 -

Bromus tectorum 1 - 2 - - 1 - - - 3 1 - - 5 - 2 - - 5 -

Annual Forb

Alyssum desertorum - 1 1 2 - 1 - - - 2 - - - 2 - 2 - - 1 -

Atriplex suckleyi - - - - - - - - - - - - - - - - 2 - - -

Camelina microcarpa - - - 1 - - - - - - - - - - - - - - - -

Chenopodium sp. - - - - - - - - - - - - - 1 - - - - - -

Eriogonum cernuum - - - - - - - - - - - - - - - - - - - 2

Halogeton glomeratus - - - - - - - - - - - - - 1 - - - - - -

Kochia scoparia - - - - - - - - - - - - - 1 - - - - - -

Lappula redowskii - - - - - - - - - - - - - 1 - - - - 1 -

Lepidium densiflorum 2 - - - - - - - - - - - - - - - - - - -

Monolepis nuttalliana - 1 - - - - - - - - - - - - - - - - - -

Plantago patagonica - - - - - - - - - 2 - - - - - - - - - -

Polygonum aviculare 1 - - - - - - - - - - - - - - - - - - -

Total Annuals 13 4 8 3 0 3 0 0 0 13 1 0 2 21 0 4 3 0 10 2

Total Veg Cover 20 18 26 22 15 13 17 19 19 25 15 19 23 33 19 22 16 18 21 16

Lichens - - - - - - - - - - - - - - - - - 1 - -

Litter 6 3 4 7 6 4 3 6 2 11 9 7 7 6 4 6 9 5 9 7

Rock 5 10 7 7 5 10 4 5 10 - 3 1 4 4 14 4 - 12 7 7

Bare Ground 19 19 13 14 24 23 26 20 19 14 23 23 16 7 13 18 25 14 13 20

Total Ground Cover 31 31 37 36 26 27 24 30 31 36 27 27 34 43 37 32 25 36 37 30

Transect
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BLM Plan of Operation Associated with

Permit 339C - North Fork Amendment

Rocky Breaks Cover Data

(6/26/2007)

Orig. 5/08

Life Form / Species

Perennial Grass

Agropyron smithii

Agropyron spicatum

Bouteloua gracilis

Distichlis stricta

Koeleria macrantha

Oryzopsis hymenoides

Poa secunda

Stipa comata

Grasslike

Carex filifolia

Perennial Forb

Allium textile

Arenaria hookeri

Astragalus spatulatus

Cerastium arvense

Comandra umbellata

Dalea candida

Eriogonum ovalifolium

Gaura coccinea

Haplopappus acaulis

Haplopappus multicaulis

Hymenopappus filifolius

Hymenoxys acaulis

Lactuca serriola

Melilotus officinalis

Oxytropis sericea

Phlox hoodii

Potentillia  sp.

Psoralea tenuiflora

Sphaeralcea coccinea

Thermopsis rhombifolia

Tragopogon dubius

Vicia americana

Subshrub

Artemisia frigida

Gutierrezia sarothrae

Leptodactylon pungens

Yucca glauca

Succulent

Opuntia polyacantha

Shrub

Artemisia tridentata

Chrysothamnus nauseosus

Sarcobatus vermiculatus

Total Perennials

Annual Grass

Bromus commutatus

Bromus japonicus

Bromus tectorum

Annual Forb

Alyssum desertorum

Atriplex suckleyi

Camelina microcarpa

Chenopodium sp.

Eriogonum cernuum

Halogeton glomeratus

Kochia scoparia

Lappula redowskii

Lepidium densiflorum

Monolepis nuttalliana

Plantago patagonica

Polygonum aviculare

Total Annuals

Total Veg Cover

Lichens

Litter

Rock

Bare Ground

Total Ground Cover

Relative

Total Mean % Cover Cover

27 1.4 2.7 6.8

45 2.3 4.5 11.4

10 0.5 1.0 2.5

3 0.2 0.3 0.8

2 0.1 0.2 0.5

4 0.2 0.4 1.0

7 0.4 0.7 1.8

13 0.7 1.3 3.3

31 1.6 3.1 7.8

1 0.1 0.1 0.3

14 0.7 1.4 3.5

3 0.2 0.3 0.8

3 0.2 0.3 0.8

1 0.1 0.1 0.3

8 0.4 0.8 2.0

2 0.1 0.2 0.5

5 0.3 0.5 1.3

2 0.1 0.2 0.5

1 0.1 0.1 0.3

1 0.1 0.1 0.3

2 0.1 0.2 0.5

2 0.1 0.2 0.5

8 0.4 0.8 2.0

3 0.2 0.3 0.8

5 0.3 0.5 1.3

1 0.1 0.1 0.3

5 0.3 0.5 1.3

4 0.2 0.4 1.0

4 0.2 0.4 1.0

1 0.1 0.1 0.3

2 0.1 0.2 0.5

3 0.2 0.3 0.8

8 0.4 0.8 2.0

4 0.2 0.4 1.0

3 0.2 0.3 0.8

1 0.1 0.1 0.3

60 3.0 6.0 15.2

9 0.5 0.9 2.3

1 0.1 0.1 0.3

309 15.5 30.9 78.0

2 0.1 0.2 0.5

37 1.9 3.7 9.3

20 1.0 2.0 5.1

12 0.6 1.2 3.0

2 0.1 0.2 0.5

1 0.1 0.1 0.3

1 0.1 0.1 0.3

2 0.1 0.2 0.5

1 0.1 0.1 0.3

1 0.1 0.1 0.3

2 0.1 0.2 0.5

2 0.1 0.2 0.5

1 0.1 0.1 0.3

2 0.1 0.2 0.5

1 0.1 0.1 0.3

87 4.4 8.7 22.0

S-1 Nmin

396 19.8 39.6 4.58 18

1 0.1 0.1

121 6.1 12.1

119 6.0 11.9

363 18.2 36.3

S-1 Nmin

637 31.9 63.7 5.04 9
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