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coverage was highest of all communities sampled within the Big Sagebrush
Grassland community, and can be partially attributed to the protection

afforded from grazing by the sagebrush cover.

Important forbs in terms of canopy coverage, freqhency, and con-
stancy included fringed sagewort, scarlet gaura (Gaura coccinea), broom
snakeweed (Gutierrezia sarothrge),.Hood's phlox, and scarlet globemallow
(Table V). Total forb coverage was the lowest of all communities

described.

The dominant shrub, as implied by the community naming, was big
sagebrush (Artemisia tridentata). Other shrub species represenfed
- within this community included silver sagebrush, shrubby evening prim-

vrose, and skunkbush sumac.

Line intercepts run within the macroplots resulted in a calculated

average shrub canopy coverage of 13.9 percent (Table VI). Big sagebrush

"~ represented 88 percent of this total shrub canopy coverage with an average

of 12.2 percent.

In terms of ground characteristics (Table III), rock coverage was
quite low-and down 1itter was superseded only by the Ponderosa Pine
Grassland (351) community. Other parameters were in an intermediate

range.

Total annual plant biomass production for the Big Sagebrush Grass-
Tand vegetation community averaged 53.2 g/m? (474.7 1bs/acre) (Table IV).
Forty -seven percent of this total was made up of shrubs, while 36 percent

was in the form of perennial grasses. Total production was superseded
























relatively high value (Table IV). Sixty-one percent of the total was
contributed by the shrub forage class. Perennial grasses and forbs

contributed 18 and 21 percent, respectively, to the total.

4.2 Overstory Description

A total of 11 ponderosa pine trees was sampled within the two macroplots
for age and height. Average age was 40.7 years and average height was 26.8

feet. The resulting regression equation was:

Y = 7.86 + 0.4653 x
where: |

Y = the predicted height

X = the measured age.

This translates to a predicted height of 54.4 + 18.6 feet at 100 years. A
graph of the regression line, data points and confidence intervals is given

as Figure 9.

Density estimates for trees were accomplished by overlaying a hectare
template on 1:12,000 scale, 1977 color infrared aerial photography 6f the
Colstrip area, and directly counting the occurrences of trees by species within
the template. Only two species were evident in the two templates examined:
ponderosa pine (Pinus ponderosa) and Rocky Mountain juniper (Juniperus scopulorum).
The ponderosa pine count rangéed from 20-25 per template, which resulted in an
average density of 22.5 per hectare (9.1 per acre). The Rocky Mountain juniper
count ranged from 6-33 per template, which resulted in an average densfty of

19.5 per hectare (7.9 per acre).
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TABLE 1

ACREAGE AND PERCENT OF AREA OF VEGETATION COMMUNITIES
N WESTERN ENERGY COMPANY'S MINING AREA B-EAST

Vegetation Community Acres ‘Percent of Area
Upland Grassland (111).ieienrcnnnrnecnnnas 310 26
Big Sagebrush Grassland (211)....cceueuen.. 152 13
Silver Sagebrush Grassland (212).......... 456 38
Skunkbush Grassland (213)..eeeeeeereeenans 95 8
Gumbo KNob (214) . ceeeeeeineeeescnonsoonons 27 2
Creek Bottom (220) ... veeevrneesenacanennns 6 <1.
Ponderosa Pine Grassland (351)...eveeenn.. 29 2
Agricultural (500)....cviienenneerncnrnne, 118 _10
o - B 1193 100
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Table II (Continued)
Macroplot Number

Species ‘ 1 5 8 13 15 16 21 Average
Forbs (Continued):
Avrtemisia LUAOVLCLANG. v v vve  wenevans 0.2/ 5 it eeaeeaee srerense seeeesas 2.3/35 0.4/6/29
Asclepias pumilae..veevous. . e s ae et seecenae  eeseecenr sasesese saneness sevenses 0.2/10 tr/1/14
Astragalus specieS..eieeeees  sesesses tesesnans e eoenss sesseses ssecsses sececnen 0.2/5 tr/1/14
CLP8tum Undulatume e oo . tee  eedneses cavesese  veeseees Ceree ceereean 0.2/5  ........ tr/1/14
ConvolvUulus QrUCHNSTLS . e s e seee  sessesss o5 o 0 JE tr/1/14
E’riogonum muz-{;iceps ................................................. 0.2/5 ..., tr/1/14
GauUra COCCLNLE s v « v v v e esses e esesss sesesecs  sesevass seeesses sesesees sssesees 0.2/15 tr/2/14
Gutierrezia sarothrae....... L1.3720  titiiint tiiiiee teeeeene seeeaaan 5.0/25  ..e..... 0.9/6/29
Heterotheld DilloOS .. coe ceee  sossesos sssoseas saseesee sosansee 0.2/10 ........ 0.2/5 0.1/2/29
Lactuca pulchella...... e 0.1/10 uiviiver vuninnnn tees ceennere eesesaes tr/1/14
Lithospermum Tneisume..e e, B ¢ 2 A T tr/1/14
Lygodesmia JunceQ....oeeevee  ssese ter eaaes tr tteeeecs sesenaas tr/5 0.8/5 0.2/5 0.1/2/43
Opuntia polyacantha......... Ceessaes ceseanas 0.2/5 ...oeie.n [0 45 T tr/5 tr/2/43
Phlox HOOdTT e v e vevenioenens X 7.1/90 0.2/5  ........ 0.2/10  0.1/10 ........ 1.1/30 1.2/21/71
Plantago patagoniCQe.seesees  sosseses BT/ ittt e seesees seeseens sesserae  eseesaes tr/1/14
Salsola KAlT e eeeens eeenen. 109720 i ieittet i etecree mesessee secerses esesener  seseasse 0.3/3/14
Sphaeralcea coceined...... .. 0.2/10 0.1/10 1.9/55 0.6/20 0.4/20 0.4/10 tr/5 0.5/19/100
Taraxacum officinale........ Chrieees seeeeaes 0.1/10 0.1/10 tr/5 0.4/10  ........ 0.1/6/57
Tragopogon dubius..... veeeas tr/5 ..., ver eeeneans 0.2/5 tiiiiiie seieeetn eessaans tr/1/29
JUCCA GLAUCA. v v ot v vttt iats tieestse seseaene  aeasaene sesesses seseeane sessases 3.2/5 0.5/1/14
Unknown forbS.civeceseans . 0.1/10 0.8/40 ... 0.2/5 0.5/15 2.6/45 0.1/15 0.6/19/86
Total FOrbS.veeveosoescnnces 10.7/100 8.2/85 5.9/85 7.4/95 2.0/60 12.7/95 9.1/85 8.0/86/100
Shrubs:
Artemisia CaNnd..eveeeesvans . 0.4/15 tiives i 1.9/5 5.2/30  ciiiinen eeen cae 1.1/7/43
ONOTNEYA SO T ULAE G v v v v v vs teeeesns sosenons eusseess sosasene senesens sasennas 0.8/10 0.1/1/14
Rhus trilobata..... Creernetr eeeseeas 0.8/ it b eeieane sseeneae seeseaa 5.1/10 0.8/2/29
Rosa arkansant..eeeeeeseoesse o e eneeee 0.6/25 it ieeeneas saaeceee aaeceeas tr/5 0.1/4/29
Total Shrubs..... cesesnocenn 1.1/15 1.4/30  .veun. 1.9/5 L.LJ25 e, 5.9/25 2.1/14/71

1Canopy coverage (percent of area covered).
2Frequency (percent of occurrence among plots).
Constancy (percent occurrence among sites).
“Trace = a value less than 0.05 percent.
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TABLE ITI
GROUND CHARACTERISTICS FOR SIX NATIVE VEGETATION COMMUNITIES
ON WESTERN ENERGY COMPANY'S MINING AREA B-EAST
Ground Vegetation Community
Characteristics 111 211 212 213 214 351
Bare ground....... 125.8/299/3100 25.8/96/100  34.4/98/100  27.6/87/100  26.4/97/100 2.3/50/100
LicheN..evueevenns 0.6/56/100 0.4/20/75 0.9/43/88 0.1/8/67 0.2/28/100 0.4/20/50
ROCK. v aeeeneanannn “er/3/14 1.1/21/50 0.1/3/25 16.5/37/100  22.8/87/100 7.4/50/100
1.6/48/100 4.3/53/75 4.4/66/100 2.9/42/100  2.6/62/100 9.9/75/100
47.3/100/100  35.2/98/100  24.5/92/100 84.2/100/100

Standing litter..
38.9/100/100 50.2/100/100

ooooooo

Down litter

1Canopy coverage (percent of area covered).
2Frequency (percent occurrence among plots).
3Constancy (percent occurrence among sites).
“Trace = a value less than 0.05 percent.



TABLE TV

ANNUAL PLANT BIOMASS PRODUCTION (g/m?) BY FORAGE CLASS FOR SIX
NATIVE VEGETATION COMMUNITIES ON WESTERN ENERGY
COMPANY 'S MINING AREA B-EAST

Vegetation Community

Forage Class 111 211 212 213 214 351
Annual grasses....... 0.1 0.3 0.1 0.2 eae 0.1
Perennial grasses.... 18.7 18.9 16.8 22.1 14.5 9.6
Annual & biennial

forbseeeeesnvans
Perennial forbs...... 9.8 9.0 10.7 2.0 17.2 11.2
ShrubS.eesuvevenaansns 0.1 25.0 4.3 37.5 14.0 32.3

Total annual biomass

production....c... 28.7 53.2 31.9 61.8 45,7 53.2
Pounds/acre
equivalent........ 256.1 474.7 284.6 551.4 407.7 474.7
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TABLE V

CANOPY COVERAGE, FREQUENCY, AND CONSTANCY FOR FOUR BIG SAGEBRUSH GRASSLAND
(211) SITES ON WESTERN ENERGY COMPANY'S MINING AREA B-EAST

Macroplot Number

Species 10 24 26 27 Average
Grasses:
Agropyron SMIthit....eeeeu.. 11.2/235 0.2/10 3.4/50 0.7/45 1.4/35/3100
Agropyron SpLeatume cueeves .. 8.3/50 15.2/80 3.6/20 19.0/80 11.5/58/100
Bouteloua graciliS.....e.ess 1.3/10 1.6/10 9.3/45 1.0/10 3.3/19/100
Carex FLlLfolid. e e euenuen. 9.2/45 4.6/30 17.3/60 7.1/35 9.6/43/100
Koeleria cristat@..........s 1.8/35 2.2/45 1.2/25 1.0/40 1.6/36/100
Stipa comatd...... ererenena 2.2/45 5.0/40  siiiiveh 0 iieeesen 1.8/21/50
Stipa viriduld....eeeeieeees  asreeess 0.8/5 0.4/10 ..., 0.3/4/50
Total GrassSeS..iveesseseesces 35.1/100 36.4/100 33.8/100 33.5/100 34.7/100/100
Forbs:
Achillea millefolium........ 0.1/10 ... 0.2/5 aieeee.. 0.1/4/50
Artemisia frigida........... 0.5/45 0.2/5 0.2/5 iiie... 0.2/14/75
Astragalus species.......... “tr/5 0.6/20 0.2/5 ... 0.2/8/75
Cirsium undulabum. «voeveveee venenenn tr/5  eeeeiee e tr/1/25
Echinaceae pallidae...cveees  cevevns. 0.2/15 ciiieiie dieeaens 0.1/4/25
Gaura COCCLNEA. v v vueewnuns. 0.2/5 tr/5 0.1/10 tr/5 0.1/6/100
Gutierrezia sarothrae....... 0.5/15 0.8/10 0.2/5 1.9/5 0.9/9/100
Grindelia SQUATTOSA......... Cheereae eeeeeses eeesenes 0.2/5 0.1/1/25
Lygodesmia Juncead....eeeeen. 0.2/10  iiieeiee ieseese aeaeeans 0.1/3/25
Phlox hoOdii.s eeessennusnnas 0.8/30 1.5/55 1.5/30 2.1/55 1.5/43/100
Plantago patagonica....eeeee  cevevaas tr/5 e N tr/1/25
Psoralea argophylla......... chereens £T/5 ieeeeeee eeeseeas tr/1/25
Sphaeralcea coccined........ tr/5 cieea... 0.4/25 0.2/10 0.2/10/75
Tragopogon dubiuS...veeesss e e . 0o J tr/1/25
Yucca glauca..e.eeesenseesene . e 0.2/5 et reeseeen 0.1/1/25
Unknown forbs...eeeeeeevenns 0.1/10 Ceeees tr/5 0 i ... tr/4/40
Total Forbs..eeeesns Cevesen . 3.0/85 4.3/85 3.2/65 4.8/70 3.8/76/100
(Continued)

2,3,%gee footnotes at end of table.
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Table V (Continued)

Macroplot Number

Species 10 24 26 27 Average
Shrubs:
APLemicla CONu e evevevsanose  eeveanne eeseeees 4.2/20 e eans 1.1/5/25
Artemisia tridentat..eeee.. 1.1/15 4.2/25 22.8/45 11.8/65 10.0/38/100
Oenothera serrulatd..... bere eeeeanas 0.2/5 e i deeesees 0.1/1/25
Rhus trilobatd....eveee.. cee eenen . 4.3/5 i ieeeiee deeeanan 1.1/1/25
Total ShrubS.eccesevsecnonns 1.1/15 8.6/35 27.9/70 i1.8/65 12.4/46/100

1Canopy coverage (percent of area covered).

2Frequency (percent occurrence among plots).
Constancy (percent occurrence among sites).

“Trace = a value less than 0.05 percent.
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TABLE VI

AVERAGE PERCENT SHRUB CANOPY COVERAGE FOR FOUR SHRUB GRASSLAND
AND ONE TIMBER GRASSLAND VEGETATION COMMUNITIES ON
WESTERN ENERGY COMPANY'S MINING AREA B-EAST

) Height Vegetation Community
Species Class! 211 212 213 214 351
Artemisia cana 1 0.1 0.1 2y 0.6
2 0.1 0.9 0.6 0.2
3 0.2 1.7 0.3 1.0
4 0.2 1.0 .o 0.9
5 - ves ves
6 .o 1.2
TOtEAliseceereatcosncensanseosnns 0.6 4 0.9 2.7
Artemisia tridentata 1 0.9 0.1 0.1
2 3.4 0.2 0.8
3 4.3 0.3 0.3
4 3.6 0.1 cee
5 . e
6 v ..
TOEAleeeooenecenocosoaosnsssosnns 12.2 0.7 1.2
Juniperus horizontalis 1 cen
2 .-
3 .
4 v
5 oo
6 .. 2.1
TOEAleueevovenessnsesssoncsnns 2.1
Rhus trilobata 1 tr .. 0.2 0.8
2 0.6 ‘e 1.5 3.7 2.7
3 0.5 tr 3.0 2.4 4.3
4 e 1.4 0.6 ces
5 .. e 1.6
6 .o . ..
TOEALl. e eneosesvaconcssoansens 1.1 tr 5.9 6.9 9.4

(Continued)

1,250e footnotes at end of table.

-31-



Table VI (Continued)

Height!- Vegetation Community
Species Class 211 212 213 214 351
Symphoricarpos alba 1 ..
2 0.4
3
4 .
5 .
6
Totaleeesweeransnes ceeeee cesees - cee .o e “e 0.4
GRAND TOTAL.++vuevcoees ceseeseane 13.9 5.6 5.9 9.0 14,6
lgeight classes: 1 - 0-6"
2 - 7-12"
3 - 13-18"
4 — 19-24"
5 - 25-30"
6 - Over 30"

2Trace = a value less than 0.05 percent.
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TABLE VII

CANOPY COVERAGE, FREQUENCY, AND CONSTANCY FOR EIGHT SILVER SAGEBRUSH GRASSLAND

(212) SITES ON WESTERN ENERGY COMPANY'S MINING AREA B-EAST

Macroplot Number

Species 2 7 9 14 17 18 20 22 Average
Grasses:
Agropyron smithii.......... 15,4/280 5.7/85 3.1/85 9.2/100 10.4/85 7.9/80 4.8/85 3.2/60  6.2/83/3100
Agropyron spleatum. «....... 1.0/10  1.0/10 1.0/10 3.3/25 ciiiiren veiinnnn venacans 15.0/60 5.3/14/63
AGrOpYrOn SPECL@S.evtserune seetnons seessnne seesaass sasneces sanaaoas 1.3/20 ciiiiien e, 0.2/3/12
Aristida 1longiseta...ieeees coossons 2.5/20 ..., 1.8/35 e 2.3/30 2.4/35 0.2/5 1.2/16/75
Bouteloua graciliS..eeeees. 21.8/70 13.2/90 13.3/65 13.3/90 7.8/40 16.3/50 11.3/95 3.5/15 2.6/64/100
Bromis Japonicus....eeeee.. 0.9/25 tiiiiiit eeeien eeeaaaas “tr/5 0 ... Cee e eeeaeeas 0.1/4/25
Bromus tectorum.. ceevee.. .. 0.2/10  0.5/15  tiivirnr tenecnee srennees 0.7/20 ..v.v... tr/5 0.2/6/50
Calamogrostis montanensis..  0.4/10 ...... B o 2 J P 0.1/10 0.1/3/38
Carex FLLLfolite.veaneennes  evnneenn 5.4/35  0.8/5 eeiiirin e aeeeneen 0.4/15 0.2/5 0.9/8/50
Koeleria cristata....v.ee... 0.2/5 .oiie.. 1.2/60  ciiiiien tevenenn crvnanas 2.7/80  3.6/55 1.0/25/50
Poa compressde.seeees s veee 10.8/5  iiiiiiie deieiiee e ET/5 i eeiee eaeanas 0.1/1/25
PO SPECLES . caereeontnsease sosssans tossssss essasses seneases sassanas 3.2/40  ciiiiiee deiiinen 0.4/5/12
Stipa comat@e.eeeeeenssenas 2.1/25 2.3/30 0.4/15 0.8/5 1.9/5 0.2/15 (iiieere taniennn 1.0/12/75
Stipa viridula...... et eee  seesisae seeeuss e seseeane saseenes 3.5/15 it ieieiies seaaaeas 0.4/2/12
Total GrassesS..eseeeaseosse 27.9/100 25.0/100 26.3/100 20.0/100 24.0/100 26.3/100 26.4/100 29.7/100 25.7/100/100
Forbs:
Achillea millefolium....... 0.2/5  tiiiiiie tenennnn 1.6/15 1.0/25 1.4/45 ..viiuiee vivinnnn 0.5/11/50
Artemisia dracunculuS...... «eeceen. 0.8/5 EE/5 e iiiie eeiiiee e 1.0/10 ........ 0.2/3/38
Avtemisia frigild..eieeeeee avveeann 5.0/25 0.1/20 2.7/25 ........ 0.1/10 0.6/35 ........ 1.1/14/63
Artemisia ludoviciana...... 0.2/5 eiiiiies areeeene sasasees eaessens eenesens seeseens sesaaaes tr/1/12
Erigeron SpecieS...iseivecee cosenses e ersee setenees seseraas seesenne seceeans tr/5 e tr/1/12
Gaura coccined....... Cheies hesseees seteases caterese ceassaes ET/5 it cenaae tr/5 tr/1/25
Gutierrezia sarothrae...... 1.2/20 5.2/45 3.7/70 5.8/30 ........ 1.6/10 0.7/20 12.7/75 3.9/34/88
Opuntia polyacantha........ tr/5 ... e heeeeeee eeeeaees saaetase sacasses sseecens ceaseaes tr/1/12
Phlox hoodiie.veeeeeneannns 1.5/25 4.9/40 1.5/65 9.4/70 0.8/5 0.8/5 0.4/10 0.9/60 2.5/35/100
Sphaeralcea coccined....... 0.9/30 0.2/5 0.1/10 2.2/80 1.4/35 1.3/20  0.4/40 ........ 0.8/28/88
(Continued)

1,2,3,%50e footnotes at end of table.
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Table VII (Continued)
Macroplot Number

Species 2 7 9 14 17 18 20 22 Average
Forbs (Continued):
Taraxacum offieinale...c.eee secesens 0.2/5 ittt it ceseaan 0.2/10 teeieven cennnnns 0.1/2/25
Tragopogon dUBTUS. e veeeees sessvacs siosnses tostsase eatosscs sovssass soassens tr/5 ... tr/1/12
Unknown forbsS....ceeevucen. tr/5 0.5/15 0.1/10 0.5/15 ........ 0.2/5 ivieinn tr/5 0.2/7/75
Total ForbS.eeevrsnecenans . 3.6/60 12.7/75 7.1/95 16.3/100 3.6/50 4.9/60 3.9/80 12.3/85 8.1/76/100
Shrubs:
Artemisia CaNde.eeeeeeennen. 7.2/25 0.8/10 2.9/20 1.9/5 12.3/45 22.4/55 ...ov... 2.7/10 6.3/21/88
Artemistla tridentala. . eees cieviees cteanans aseesess seseonas 2.7/10  iireiiit ceeiaaee senaeaas 0.3/1/12
Rhus trilobatd. .o iiesnss  cevennas 00875 ittt et eeiee seneeaee seeassee emssesss saseeeas 0.1/1/12
Total ShrubS..ieeieceesenss 7.2/25 1.6/15 2.9/20 1.9/10 13.1/50 22.4/55 ........ 2.7/10 6.5/23/88

1Canopy coverage (percent of area covered).

2Frequency (percent occurrence among plots).
3Constancy (percent occurrence among sites).
“"Trace = a value less than 0.05 percent.



TABLE VIII

CANOPY COVERAGE, FREQUENCY, AND CONSTANCY FOR THREE SKUNKBUSH
GRASSLAND (213) SITES ON WESTERN ENERGY
COMPANY'S MINING AREA B-EAST

Macroplot Number

Species 6 11 19 Average
Grasses:
Agropyron smithii.......... ter/25 tr/5 ... tr/3/367
Agropyron Spieatum. ........ %2.5/25 10.0/80 ........ 4.2/35/67
Bouteloua curtipendula.....  «cecesss. 0.2/5  ........ 0.1/2/33
Bouteloua graciliS......... 2.7/60 ........ 4.2/35 2.3/32/67
Bromus JaponicuS....eeecs.. O A tr/3/33
Bromus tectorum....eeeeee.. 0.1/10  ...eeunns 0.6/85 0.2/32/67
Calamovilfa longifolid..... 0.2/5  ciiii... 7.4/30 2.5/12/67
Carex filifoli@...eevienses 22.0/95 L.e.ee... 4.9/40 9.0/45/67
Koeleria criStaba...ooveves  seessens seeaeess 0.3/20 0.1/7/33
Schizachyrium scoparium. ... 0.1/10 ........ tr/5 tr/5/67
Stipa Comatae.veeoeeneenans 2.0/75  ........ 18.1/65 6.7/47/67
SEIPA VITEAULG v v veraenens  eanevnns 0.8/5  terin... 0.3/2/33
Total GrasseS..... e e 39.8/100 10.8/80 43.9/100 31.5/93/100
Forbs:
Artemisia dracunculus...... 1.3/20 0.8/5 3.2/25 1.8/17/100
Artemisia frigida.......... 0.8/10 tr/5.  ceeieon 0.3/5/67
Cirsium undulatm. .o eeeeeee  veuenees tr/5 ... tr/2/33
Cryptantha bradburiand.....  «eveoeo. tr/5 el tr/2/33
Echinaceae pallida......... EE/5 e eeiies eeeienn tr/2/33
Eriogonum multicepsS...oeeee  cesieans 1.6/10 ........ 0.5/3/33
Gutierrezia sarothrae......  siseees . 0.4/10 ... 0.1/3/33
Heterotheca villoSd...eeveve  vasee cee  eererees 0.2/5 0.1/2/33
Linum rLgidum. .o eneeen.. Ceete  ceeeses . tr/5 tr/2/33
Lithospermim incisum. ..... . tesesre sessecas 0.2/5 0.1/2/33
Lygodesmia junceda.......... cesee  ereseees 0.2/5 0.1/2/33
Opuntia polyacantha........ creee ceens 0.8/5 0.3/2/33
Ratibida colummifera....... . 0.2/5  sevieoen 0.1/2/33
Solidago missouriensis..... ees /5 ceeenens tr/2/33
Sphaeraleea coccined....... cees 0.1/10  ........ tr/3/33
Taraxacum officinale..... tr/5 teesene  eseseeas tr/2/33
YUCCA GLAUCA. v v v vt aevanes vevevess soensnes 5.1/10 1.7/3/33
Unknown forbS..e.eesrseeses tr/5 tr/5 0.1/15 tr/8/100
Total FOrbS.eecesnsnans coes 2.2/45 4.5/45 9.1/50 5.3/47/100
Shrubs:
Artemisia CaNde.oeeeeveenns 3.8/25 3.2/5 ... 2.3/10/67
Rhus trilobata....oveennn.. 6.4/20 11.7/35 17.7/20 11.9/25/100
Total Shrubs...cecvenenn,. 10.7/40 14.9/35 17.7/20 14.4/32/100

ITrace = a value less than 0.05 percent.
2Frequency (percent occurrence among plots).
Constancy (percent occurrence among sites).
“Canopy coverage (percent of area covered).
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TABLE IX

CANOPY COVERAGE, FREQUENCY, AND CONSTANCY FOR THREE GUMBO
KNOB (214) SITES ON WESTERN ENERGY
COMPANY'S MINING AREA B-EAST

Macroplot Number

Species 3 12 23 Average
Grasses:
Agropyron smithit.......... 12.1/225 0.8/5 2.1/25 1.7/18/3100
Agropyron spicatum........ . 8.5/60 8.0/60 7.1/50 7.9/57/100
Aristida longisetd......... 0.2/5 1.0/10  ........ 0.4/5/67
Bouteloua curtipenduld..... ceeeseee  caceensn 6.6/35 2.2/12/33
Bouteloua gracilis......... . 1.6/10 0.8/5 0.2/5 0.9/7/100
Bromus JaponicUS. «veeesses. 0.2/10 erereet eeesaeea 0.1/3/33
Calamovilfa longifolia..... 2.6/25 ciiiiiin ciiieen. 0.9/8/33
Carex eleocharis.....v.ee.. 1.5/25 ciiiiins aeaeeie. 0.5/8/33
Carex fLlifoliQ....veeevees sesasess 2.3/15 ..., 0.8/5/33
Koeleria cristata...eeeeess 0.2/5  ........ 1.0/15 0.4/7/67
Sehizachyrium scoparium.... 1.8/20  ........ ...l 0.6/7/33
StLPa COMALA v e vvvvoesesnns 1.1/15 1.7/15 0.2/5 1.0/12/100
Total GrasseS....eesvesens. 22.4/90 13.2/70  20.6/100 18.7/87/100
Torbs:
Achillea millefolium....... 0.3/20  +iiiiiin ieiinenn 0.1/7/33
Artemisia dracunculus...... 0.8/5  teiiiiie iieaeenn 0.3/2/33
Artemisia frigidd.......... ftr/5 0 . .. 0.2/5 0.1/3/67
Artemisia ludoviciand...... 1.1/15 0.2/5 Ceeeaes 0.4/7/67
Astragalus species......... 0.2/5 Cevreree eeeaeass 0.1/2/33
Echinaceae pallida......... 0.2/5 ceesse.. 0.1/10 0.1/5/67
Eriogonum multiceps. ... . tr/5 6.0/40  ........ 2.0/15/67
GaUra COCOLNEA. v v v veevaenss  souns e eeeaaees 0.4/20 0.1/7/33
Gutierrezia sarothrag...... 0.4/20 4.2/50 1.0/10 1.9/27/100
Grindelia SQUATYOSA..eveeve  cavevrns sesvenns tr/5 tr/2/33
Heterotheca villosd....e... R 1 0.4/5/33
Legume species....eesneeses ceaeesss 0.8/5 L.l 0.3/2/33
Lithospermum TNCLSUMe e v vvv s vevevvas seeeee .. 0.2/5 0.1/2/33
Petalostemon purpureuwm..... ... eeens 0.2/5 Laia.l. 0.1/2/33
Phlox hoodiie.eseeveseaoenns 0.7/25 4.8/50 2.6/45 2.7/40/100
Psoralea argophylla........ Ceeseene  aesas ee. 0.2/5 0.1/2/33
Solidago missouriensis..... Ceeseee aeeeeeas tr/5 tr/2/33
Yucca glauca....eeeveneseee  wiesnnns ceseeses  3.2/5 1.1/2/33
Unknown forbs.......es.. .. 0.6/20 1.1/30 0.2/5 0.6/18/100
Total Forbs....eveeeroenns 8.2/65 12.7/90 7.3/80 9.4/78/100
(Continued)

1,2,3,%5ee footnotes at end of table.
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Table IX (Continued)

Macroplot Number

Species 3 12 23 Average
Shrubs:
APEEMLETA CONGe v e s v v eersnss  snssnnen sanennns tr/5 tr/2/33
Artemisia tridentatae . veeee  ceeeeeer conesaen 8.2/45 2.7/15/33
Oenothera serrulatt....cee. 2.2/50 0.2/5 veeiien. 0.8/18/67
Bhus trilobatd..eeeeecesees 7.0/15 5.1/10 ..einen.. 4.0/8/67
Rosa arKansarnd....-.. cenens 0.2/5 it eeianens 0.1/2/33
Symphoricarpos alba@...oevee  viiuua.. 0.2/5  cieeieas 0.1/2/33
Total Shrubs..... ceereeans . 10.7/65 5.4/20 8.2/50 8.1/45/100

1Canopy coverage (percent of area covered).

2Frequency (percent occurrence among plots).
Constancy (percent occurrence among sites).
Trace = a value less than 0.05 percent.
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TABLE X

CANGPY COVERAGE, FREQUENCY, AND CONSTANCY FOR TWO PONDEROSA

PINE GRASSLAND (351) SITES ON WESTERN ENERGY

COMPANY 'S MINING AREA B-EAST

Macroplot Number

Species ) 25 28 Average
Grasses:
Agropyron ST . ee e eeeeenns ler/2s 33.8/45 1.9/25/%100
Agropyron SpLeatuMe...eeeeo.s. 5.5/80 9.2/60 7.4/70/100
Aristida longisetaeee e eeesas. 2.1/10 1.9/5 2.0/8/100
Bouteloua curtipenduld........ 1.7/15 2.7/25 2.2/20/100
Calamagrostis montanensis.....  seeeeees 0.2/5 0.1/3/50
Carex eleOCHariS. coveeeasnaeee o ceenas 0.2/10 0.1/5/50
Carex filifolid....... Cereeen Ceveeees 0.4/10 0.2/5/50
Koeleria cristatd....... e Ceeaeees 1.0/10 0.5/5/50
StIpa COMATA e v o v vosnsnnnoee  sossnses 0.8/5 0.4/3/50
StIpa VIrLAUlGe s voevenevnenvas 0.8/5 1.7/15 1.3/10/100
Total GraSSeS.eseeescerorasses 12.3/90 26.7/100 19.5/95/100
Forbs:
Achillea millefolium..ovevuen 1.1/30 0.8/35 1.0/33/100
Artemisia dracunculusS......... 1.6/10 0.2/5 0.9/8/100
Artemisia frigida...eeeeivavas  caeeecen 2.0/35 1.0/18/50
Artemisia ludoviciand......... 3.3/25 0.4/10 1.9/18/100
Balsamorhiza sagittatd........ tr/5 1.0/10 0.5/8/100
Echinaceae pallid....oeeeveee  socenses 0.1/10 0.1/5/50
GOUPA COCCLNCA « v v v o vevanneane  sesssses 0.4/20 0.2/10/50
Gutierresia SarOthPAC. cveweeee  cosveses 0.2/5 0.1/3/50
Phlox hoodit...... Ceee e eenseas 0.1/15 0.1/8/50
Ratibida columniferd....ceevue  oun e 0.1/5 0.1/3/50
Sphaeralcea coceined.......... tr/5 0.3/20 0.2/13/100
Vicia americand.......... ceenn tr/5  aeeie... tr/3/50
Unknown forbsS..eeevecesess e tr/5 0.2/15 0.1/10/100
Total FOrbS.e.eeeescaeacanonnns 5.9/65 5.7/95 5.8/80/100
Shrubs:
Artemisia canda..... Cereecnoens  seeeaana 3.2/55 1.6/28/50
Juniperus horizontaliS........ 1.9/5 ... 1.0/3/50
Rhus trilobatQ....... eeeenann 6.9/45 10.6/15 8.8/30/100
Symphoricarpos albae..eevees.. tr/5 2.9/30 1.5/18/100
Total ShrubS.ceeecosassesvns e 7.1/45 18.0/70 12.6/58/100

rrace = a value less than 0.05 percent.
2Frequency (percent occurrence among plots).
Canopy coverage (percent of area covered).
Constancy (percent occurrence among sites).
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PARTIAL -PLANT LIST FOR WESTERN ENERGY COMPANY'S
MINING AREA B-EAST - COLSTRIP, MONTANA

APPENDIX

Scientific Name Common Name 111 ] 211|212 213 | 214 | 351
Grasses:
Agropyron smithii Western wheatgrass X X X X X X
Agropyron spicatum Bluebunch wheatgrass X X X X X X
Agropyron species Wheatgrass X
Andropogon hallii Sand bluestem X
Aristida longiseta Red three-awn X X X X
Bouteloua curtipendula Sideoats grama X X X
Bouteloua gracilis Blue grama X X X X X X
Bromug Jjaponicus Japanese chess X X X X
Bromus tectorum Cheatgrass X X X
Calamagrostis montanensis Plains reedgrass X X X
Calamovilfa longifolia Prairie sandreed X X X
Carex eleocharis Needleleaf sedge X X X
Carex filifolia Threadleaf sedge X X X X X X
Koeleria cristata Prairie junegrass X X X X X X
Poa compressa Canada bluegrass X
Poa sandbergii Sandberg bluegrass X
Poa species Bluegrass X
Sehizachyrium scoparium Little bluestem X X X
Stipa comata Needle-and-thread X X X X X X
Stipa viridula Green needlegrass X X X X X
Vulpia octoflora Six weeks fescue X
Forbs:
Achillea millefolium Common yarrow X X X X X
Anternnaria neglecta Field pussytoes X
Antenmaria species Pussytoes X
Arabis species Rock cress X
Artemisia dracunculus False tarragon sagewort X X X X X
Artemisia frigida Fringed sagewort X X X X X X
Artemisia ludoviciana Cudweed sagewort X X X X
Asclepias pumila Plains milkweed X
Astragalus species Milkvetch X X X
Balsamorhiza sagittata Arrowleaf balsamroot X
Cirsium undulatum Wavyleaf thistle X X X
Convolvulus arvensis Field bindweed X
Cryptantha bradburiana Miners candle X
Echinaceae pallida Black sampson X X1 X X
Erigeron species Fleabane X
Eriogonum multiceps Eriogonum X X X
Gaura coccinea Scarlet gaura X X X X X
Grindelia squarrosa Curlycup gumweed X X
Gutierrezia sarothrae Broom snakeweed X X X X X X
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