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ABSTRACT

Field data from investigations of aboveground primary production during
the 1970 growing season at the Bridger Site are summarized and tabulated.
Included are results from grazed and ungrazed areas, as well as two locations
on which snow accumulation was artificially increased. Results from a sample
of belowground biomass of plant material are also presented, as well as

summary charts of air and soil temperatures through the growing season.



INTRODUCTION

The Bridger Site, located at 7800 feet MSL in the Bridger Mountains near
Bozeman, Montana, is the highest and northerrnmost of the sites comprising the
Comprehensive Network of the Grasslands Program of the US IBP, The site is
described in IBP Technical Report No. 38. The site was selected in 1969 for
inclusion in the Comprehensive Network. This report will describe the work
conducted during that period and present a synthesis of the research data

gathered during the 1970 growing season.
METHODS

Two basic treatments were used during the 1970 growing season, as pre-
scribed by IBP Technical Report No. 35. These were: (i) an area which had
long been excluded from grazing use, referred to as a 'non-grazed area;' and
(ii) an area which had received “light' grazing during the preceding (1969)
growing season, referred to as a ''grazed area.'' The site selected as the
‘'non-grazed site' was one which had been under fence and excluded from grazing
use since the 1930's. Total acreage involved was approximately 35 acres.

An area directly adjoining the ungrazed site, supporting a very similar vege-
tational community, was selected as the grazed area. This area was fenced
with 4 inch mesh fencing in early June, prior to grazing use. Two areas which
appeared to be similar in their vegetational composition were selected within
gach treatment as replicates. Within each replicate, 15 ten m permanent
transects were installed. Ten transects in each replicate were selected on a
random basis for studies designed to determine vegetational productivity.

The remaining five transects in each replicate ware used for phenclogical



studies and soil-moisture determinations. |In each of these five transects,
"stacks! of soil moisture blocks were buried at 10 cm, 25 cm and 75 cm depths.
Readings were made on a weekly basis during the growing season. Phenological
measurements, including stage of development, leaf length, and culm length
(where applicable), were gathered on the 2] species considered "most
important'' from a productivity standpoint.

Aboveground vegetational productivity measurements were injitially
taken June 23 on both the grazed and ungrazed areas and continued until
September 1 on a biweekly basis. Ten 0.5 m2 guadrats were clipped at crown
level in each replicate at each sampling period. A '"'clip-rank' method of
sampling was used. This involves: (i) ranking all species which contribute
over 5% of the total productivity according to their relative individual
productivities; (ii) clipping these species individually; and (iii) separating
the remaining biomass into miscellaneocus grasses, miscel laneous forbs,
standing dead, and litter. Plant material was then dried for 24 hours at
£5°C and weighed to the nearest gram. The results were then recorded on the
appropriate tforms. |In addition, seventy additional 0.5 rn2 plots in each
replicate were 'ranked only' in the prescribed manner. ATl data were then
submitted to the central laboratory at Colorado State University for mathe-
mitical analysis. In all cases, data were submitted within ten days after
sampling.  The data resulting from the vegetational sampling is summarized
in Lthis report.

Belowground biomass was estimated September 10 using soil cores. Ten
cores, each 2 cm in diameter, were taken in each replicate to depths of 50 cm
or bedrock. Each core was then separated into 10 cm intervals, with the

exception of the upper 10 cm, which was subdivided into 5 cm increments.



The cores were then washed over a 32 mesh screen, oven dried at E5°C, weighed
to the nearest 0.01 gram, washed, and the residue weighed. This data is
alsu presented in this report,

In addition, standard weather bureau instruments were used to yalLher
continuous data on air temperature, relative humidity, and soil temperatures
at 10 em and 50 cm, Weekly readings were taken on precipitation, wind and
air maximum and minimum temperatures. All measurements were taken during
the snow-free season only, which in 1970 involved the period from June & to
September 11. A brief summary of some of these measurements is included in

this report,

RESULTS

Aboveground productivity measurements were taken six times during the
1370 growing season. The sampling dates were June 22, July 8 and 20, August
3 and 17, and September 1. The resulting data is synthesized and presented
on the following pages.

In addition to the grazing stress program conducted for the |BP, a study
was also carried out at this site to determine the effects of increased snow-
pack on the vegetational community. The snow depths involved were 4 ft and
9 ft, compared to the normal snow depth of 14 to 2 ft.

This project, presently in its third year, is funded by the National
Science Foundation under the direction of the author. Many of the graphs in

this report include data from this project as well as data from the I1BP study.



Table 1. \Vegetational preductivity. 1970 control plot replicate 1,
i :
g/m” (dry weight).
Date of Sample

Specics June 22 July 8  July 20 Aug. 3 Aug. 17  Aug. 31
Feotuen tdalinensis

mear 14.20 26,18 34,58 37.61 31,97 29.18

standard deviatiaon £.26 15,27 15,84 13.59 12,42 7.48
Aoropuron  subasactaldemg

mearn 8,94 22,22 20.90 31.66 19.87 29.93

standard devialicon 3.86 12.68 7.97 20.10 19.57 26,85
Panthonia tntemmedia

mean <1 3.35 3.49 6.75 . 3077

standard deviaticon .96 6,00 3.00 9.10 3.03 2.26
Koelarig ecrigtata

mean LT 1.39 2.04

standard deviation .06 1.97 3.44
Miscel lancous grasses

mean 4, nh 3.56 17.087 24,83 7.60 B.81

standard deviation 3.12 3.99 17.34 9.20 7.42 L. 68
Lupinue grgenteus

mean 2.53 11.86 20.24 20.57 19.39 23.09

standard deviation 2.57 8.51 16.38 20.94 14,52 22.08
Argnuria congegia

mean 1.4 2.28 3.29 £.31 2.13 2.16

standard deviation 1.36 1.98 4.78 597 2.83 1.83
Aehilica millefolia

mean .68 1.47 2,13 2.86 1.49 2.47

standard deviation .70 1.51 .81 3.52 1.06 2.19
Agogeris species

mean .G LG8 1.78 .30 135 1.95

standard deviation .90 1.25 2.13 9.75 2.29 2.45
Erigeron speciogis

mean .70 2.78 A

standard deviation 72 6.21 6.05
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Table 1. (Continued)

Date of Sample

Species June 22 July 8  July 20  fAug. 3 Aug. 17  Aug. 31
Cerda tiion arvense
mean 2.74 3.06
standard deviation 3.7% 3.00
Tl tam horeaic
mean 6£.29 3,06
standard deviation 13.19 4.20
Miscel laneous forhbs
Mear 12.87 20.66 20.07 21.72 14.78 20.46
standard deviation 2.51 11.81 7.42 14.19 B.76 12.76
Standing dead
mean 36.50 8.73 2.95 1.81 .BY 14.13
standard deviation 12.74 10.28 L.75 3.97 1.15 £.83
Total live and dead
mean 83.91 107.88 131.93 169,24 111.74 137.06
standard deviation 18.47 36.63 27.80 32.13 18,22 7.1




Table 2. Vegetational productivity. 1970 contral plot replicate 2,
Qfmz (dry weight).
Date of Sample

Species June 22 July 8  July 20 Aug. 3 Aug. 17 Aug. 31
Feotusg idahoensisa

Mmean 24 .98 29, B4 33.42 33,67 L6, 21 33.20

standard deviation 13.75 14, 43 13.09 25,45 22.33 16.38
Agropyron subszecundin

mean 10.38 24,46 24,12 18.01 25.64 10.47

standard deviation 5.03 16.30 34.24 19,96 30.97 7.69
Dawthovia intermedia

mean 2.18 2. 450 7.00 B.46 2.38 .92

standard deviation 2,67 2.89 5.08 5.86 2.74 1.25
Hoeleria eristala

mean .E9 1.53 L s 1.65

standard deviation .94 2.06 L.31 2.00
Miscellanecus grassecs

mean 4.06 7.46 13.35 11.53 9,55 L. 68

standard deviation 2.87 .06 B.82 12.45 7.61 L 86
Lupinus argenteus

mean 6.05 16.39 17.47 27.26 7.38 4.23

standard deviation 5.31 11.63 1737 31 G, 04 B.43
Arenaria congesta

mean 4 07 2.68 .80 3.40 2.64 1.57

standard deviation 3. 46 L, 46 5. 81 3.4 1.32 1.13
Achilleca millefolia

mean 1.26 3.51 3.24 1.89 1.52 .78

standard deviation .79 .56 2.53 1.51 . o4 .59
Agoseris species

mean .52 .18 1.47 1.81 1.78 48

standard deviation 1.09 Lo 4. 41 3.57 3,21 1.29
Erigeron speciopus

fean Y 1.01 5. 84 4,20

standard deviation B9 2.53 7.62 4.93



Table 2. (Continued)
Date of Sample

Species June 22 July 8 July 20 Aug. 3  Aug. 17  Aug. 31
Leragtium ardense

mean 1.01 5.04 3,84

standard deviation 1.26 31.76 5.30
wlium boreale

mean B.53

standard deviation 7.88
Miscellaneous forbs

mean 24 1 29.95 37.98 24 .69 16.97 B.ig

standard deviation 8.17 20.25 12.08 14,89 11.67 8.86
Standing dead

mean 34.59 5.05 8.43 9.96 T4 26.60

standard deviation 18,12 .39 9, 4g 11.01 99 17.46
Total live and dead

mean 113.57 125.35 168,27 150.34%  132.86 92.91

standard deviation 25.90 6. 74 49 68 LB 16 39,59 36.42




Table 3. Vegetational productivity. 1970 control plots (both replicates),
2 ;
g/m” {dry welight).
Date of Sample

Species June 22 July 8  July 20  Aug. 3 Aug. 17  Aug. 31
Festuca idahkoensis

mean 19.60 28,00 34.00 3564 L4, o9 31.28

standard deviation 10. 44 14.35 14,53 15,78 18.07 12.93
Agropyron subsecundun

mean 9.67 23.34 22.50 24 .84 22.70 19.74

standard deviation L, Ly 14,60 24 86 17.93 25.90 19.35
Danithonta intermedia

mean 1.45 2.88 .24 7.61 3.39 2.27

standard deviation 2.00 .71 418 7.65 2.89 1.80
Koeleria oristata

mean .70 1. 46 3.03 .83

standard deviation .65 2.0 3.90 1.41

" Miscellaneous grasses

mean L. pg 5,51 15.47 18.19 8.58 6.65

standard deviation 2.69 4, 56 13.76 10.95 7.52 .77
Lupinug argenteus

mean 4.29 14.13 18,84 23.9] 13.39 13.21

standard deviation h.17 10.20 16.88 26.87 11.39 16.21
Arenaria congesta

mean 2.74 2.43 5.05 4 35 2.38 1.85

standard deviation 2.63 3.46 5.32 4,38 2.2 1.50
Achillea millefolia

mean .97 2.49 2.69 2.37 1.50 1.59

standard deviation =75 3.40 1.88 2.76 1.00 1.57
Agoseris species

mean .5k A7 1.60 3.10 1.56 1.18

standard deviation 1.00 .83 340 3.00 2.79 1.93
Erigeron speciosus

mean .58 1.90 2,92 4,68

standard deviation .73 L.74 5.39 G2



| . Table 3. (Continued)

Date of Sample
Species June 22 July 8 July 20 Aug. 3 Aug. 17 Aug. 31

1 ‘-1. - sl L
LEPIELRTWN TUaetise

mean 1.88 L.50 1.92
standard deviation 2.80 3.40 3.75
irtldum boreals
mean 315
standard deviation 9.33
Miscellaneous farbs
mean 18. 64 25.30 29.03 23.21 15.88 1417
standard deviation 6. 04 16.58 10.02 14,54 10.32 10.89
standing dead
mean 35.55 6.89 5.69 5.89 69 20.66
standard deviation 15.66 7.93 7.581 8.25 1.07 13.49
Total live and dead
mean 98,77 116.65 150.14 159,84 122.30 113.93
Lﬂ standard deviation 22.50 L7.77 4o,26 Lp.gg 30.82 41,85
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Table 4. Vegetational productivity. 1970 grazed plot, replicate 1,
gfmz (dry weight).
Date of Sample

Species June 22 July 8  July 20 Aug. 3  Aug. 17 Sept.
Featuca Taziioensis

mean 26.45 21.62 24 B1 37.57 28.7% 30.01

standard deviation 14,87 11.10 8.27 13.24 740 12.66
Agropyron subsecundun

mean 5.36 ih.12 C,28 15.20 10.88 11..73

standard devialion 3.07 17.29 12.31 34,47 16.72 11.86
Danthonia intermedia

mearn 2.38 .27 7.89 14.70 g.10 11.17

standard deviation 3.09 10.40 6.17 f.65 C.28 6.29
Koeleria crisiata

mean 1.77 0.67 1.05

standard deviation 2.33 1.45 1.50
Miscellaneous grasses

mean g. 86 12.25 14,38 23,68 12.91 7.0

standard deviation 6.09 6.33 10.16 13.04 11.38 7.84
Lupinus argenteus

mean 7.61 11.15 15.13 7.98 7.86

standard deviation 9.16 11.53 13.54 10,25 10.64
Arenaria congesta

mean 1.68 2.68 3.48 1.47 1.37 2.55

standard deviation 1.40 2.03 2.53 1.69 1.9 1.E0
Achillea millefolia

mean 1.18 3.27 3.9 3. 15

standard deviation 1.30 1.67 3.16 3.61
Agoseris species

mean 0. 66

standard deviation 1.09
Erfgeran gpaciosus

mean 1.10

standard deviation

24



Table 4. ({Continued)

-11-

Date of Sample

Species June 22 July 8  July 20 Aug. 3  Aug. 17  Sept. |
lererg blum qruenee
mean 0.8z 2.1
standard deviation 0.95 1.80
(T ."j W horeale
mean B.16 A7
standard deviatiaon 8.1 1.49
Miscel laneous forbs
mean 23.51 25.92 19.97 19,97 6. 48 11.10
standard deviation 1h. Bl 10.32 12.30 10,30 3.78 7.28
Standing dead
mean 11.40 3.63 2.38 L0 23.00
standard deviation 10.37 .2 L, 48 21 11,85
Total live and dead
mean 87.8 102.37 101.47 130.53 BZ .04 108.14
standard deviation 39.34 30,54 30.13 53.34 21.37 22.52
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Table 5. Vegetational productivity. 1970 grazed plot replicate 2,
gfnz (dry weight).

Date of Sample

Species June 22 July & July 20 Aug. 3 Aug. 17 Aug. 31
Pegtura idafoensis

mean 21.73 33.16 L4y, 00 Lo.29 4. 22,25

standard deviation 12.83 17.80 18,49 20. 40 16,99 9.79
Agropyrok subsecurndun

mean 3.44 2.40 10.91 8,59 6.38 1.84

standard deviation 3.35 3.90 18.37 B.92 12.18 2,73
Panthonia intormedia

mean 2.31 F:17 12.79 12.99 17.76 92

standard deviaticn 2.38 h.28 7.62 £.75 8.6 1.81
Koelevia cristata

mean b2 32 3.57 2.7

standard deviation .75 B0 1.86 2.03
Miscellansous grasses

mean 8.29 15.39 19.22 19.76 14,78 .52

standard deviation F.2Z 11.4g 5.60 15.12 BE.16 1.45
Lupinus argenteus

mean 10.21 18.10 23.93 25,85 10.53

standard deviation 10.45 10.09 21.03 20.78 9.34
Arenaria congesta

mean 3.03 5.39 4.77 2. 2.55 LBy

standard deviation 2.65 b, 4o 4,18 2.28 1.48 63
Achillea millefolia

mean 1.36 3. N 5.53 5.26 3. 46 .92

standard deviation 1.20 1.59 2.68 b, 4o .84 .64
Agoseris species

mean .62 314 1.05 2.40 3.00 g

standard deviatian R 1 3.37 1,17 3.58 3.23 1.00

Erigeron speciosus

mean ) Ao
standard deviation 1.565 1,55



Table 5. [(Continued)

_]3_

Date of Sample

Species June 22 July & July 20 Aug. 3 Aug. 17  Aug. 31
Copgatium arvense

mean 2.60 5.54 L &8

standard deviation 6.84 L. 3.87
Crep Lo g f A e .'.'I !

mean 1.97

standard deviation 2.5
Miscellaneous forbs

mean 23.80 20.63 18.32 16.28 14 .40 V7

standard deviation 14.07 7.21 9.24 10.23 16.55 .69
Standing dead

mean 9.11 2.13 2.4 1.62 22.22

standard deviation 7.79 2.21 6.55 L. 55 9.80
Total live and dead

mean 97 .53 113.47 152.02 141.75 116.61 51.69

standard deviation 17.37 39,45 32.90 ho.98 18.55 18.92
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Table 6. Vegetational productivity. 1970 grazed plots (both replicates),
gfm2 (dry weight) .
Date of Sample
Specias June 22 July 8  July 20 Aug. 3 Aug. 17 Sept. 1
Featuea fdahcensts
mean 24.09 27.39 34, 4os 38.93 35.23 26.13
standard deviation 13.885 14,83 14,325  17.20 13.10 11.32
gUopyron subsecundim
mean 4. 409 g8.225 8.095 11.895 8.63 f.79
standard deviation 3.21 12.53 15.635 25,18 14,64 8.60
Danthonia thntermedia
mean 2.345 6.69 10.35 13.34 12.93 6.05
standard deviation 2.755 7.95 6.93 6.70 7.16 .63
Yopleria srigtata
mean 1.19 1.4495 2.305 1.065
standard deviation 1.73 1.105 1.645 1.230
Miscellaneous grasses
mean 7.07 13.82 16.80 21.72 13.84 3.77
standard deviation 6.675 9.275 8.205 14.11% 8.84 .64
LUpinue argenteus
mean 8.905 14.625 19.53% 16.91 9.19
standard deviation g, 8L4% 10.83 17.685 16.38 10.07
Arenaria congeata
mean 2,35 4,035 4,125 1.935 1.96 1.69
standard deviatiaon 2.305 3.45 3.455 2.005 1.71 f 23
Aehillea millefolia
mean 1.26 3.19 4.718 4 .50 i 2.21
standard deviation 1.25 1.625 2.925 L.oz2 1.72 1.98
dydecris species
mean .635 1.57 525 1.20 1.50 .87
standard deviation .92 2.385 .83 2.46 2.28 2,97
PLGEr IR BDECTOBWE
mean .325 LG45 .245
standard deviation L8185 2.29 1.09
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Table 6. (Continued)

-1 5_

Date of Sample

Species June 22 July 8 July 20 Aug. 3  Aug. 17 Sept. |
Cerastium arienge
mean 1.705 3.82 2.335
standard deviation 4. .80 3.208 2.735
Gerilwm boresle
mean 1.22
standard deviation 2.21
Miscel laneous farbs
mean 23.65 23.27 19.14 17.995 10. 44 5. 91
standard deviation 14,35 8.90 10.88 10,565 £.35 5.17
Standing dead
mean 10.25 2,88 2.37 .81 .05 22.61
standard deviation 9.17 3.36 5.6 Tl 15 0. 93
Tatal live and dead
mean 92.71 107.95 126.78  136.18 99.33 79.87
standard deviation i0.4 35.29 31.55 47.58 20.01 20.80
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Table 7. Bimonthly vegetational productivity 1970. Four food snow fence
plots, Bangtail Site. Grams.-"'m2 (dry weight).
Date of Sample

Species June 22 July 8  July 20 Aug. 3 Aug. 17 Sept. 1
Megluca tdahoensis

mean 7.948 12.68 25.76 23.04 26.76 24.9

standard deviation 6.21 7.35 g.22 7.4 B.89 12.29
lgrapyron subaecundum

mean 4.59 .10 4.52 7.06 T4, 74 7.89

standard deviation .19 £.30 5.27 B.24 19. 84 12,34
Damthonia intermedia

mean .81 2.62 8.55 9.75 4. 61 b1z

standard deviatian 1.36 3.10 L.g7 8.41 3.20 Z2.04
Kooleri{a eristata

mean 74 .99 5.38 7.18

standard deviation .73 1.37 3.49 3.1
Miscellaneous grasses

mean L.21 3.89 7.20 7.74 16.65 9,54

standard deviation 3.01 3.55 3.1 3.71 B.97 733
Lupinue argenteus

mean 6,48 18.11 21.81 21.42 L7.12 11.56

standard deviation 4. 42 11.40 26.87 14.11 £3.094 12.87
Are .'.'T.If"]'..--.q' [ ?.‘.“':" e2ta

mean 2.01 3.13 8.43 B.63 3.84 2,60

standard deviation 2.82 2.61 7.67 L.60 1535 2.94
'1! i "-'IT'E:- L': |':-| il -"-".“:'. tl: il l.-ﬂrt:'.- L |':-f.|'

nean 4,91 .09 6.97 7.16 10.60 4.0g

standard deviation 2.83 2.23 2.27 L. pg 10.51 2,62
Agoaeris species

mean .35 1.95 £.27 2.24 1.93 .65

standard deviatiaon J7h 2.93 8.06 2.56 3.43 1.07
Erigaron speclosus

mean .28 31.06 2.78 5,24

standard deviation .87 9.68 5.88 7.26



_]?_

Table 7. {Continued)

Date of Sample

Species June 22  July 8 July 20 Aug. 3  Aug. 17  Sept. |

Jeraatium arvense

mean 1.14 1.63 3.12
standard deviation 2.72 2.20 1.70
frx bium boreale
mearn .23
standard deviation g.26

Miscel laneocus forbs

mean 27.58 26.61 34,57 28,96 25.18 15.74

standard deviation 18.06 18.50 28.17 7.06 18.33 10.91
Standing dead

mean 3.81 .92 15.62

standard deviatian 6. 44 1.55 7.00
Total live and dead

mean 65.12 93_30 132.89 131.55  157.78 97.13

standard deviation 21.33 24,24 51.76 28.10 78.58 43, 26
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Table B. Bimonthly vegetational productivity 1970. HNine foot snow fence
plots, Bangtail Site. Grams,.-"m2 (dry weight).
Date of Sample

Species July 8  July 20 Aug. 3 Aug. 17  Sept.
Few lica idahoenais

mean 9. 48 7.72 14.70 15,42 16.70

standard deviation 12.16 6.70 9,27 8.9 g, 08
Agrapyron shbsecundn

mean 4 58 10.50 13.28 25.00 13.61

standard deviation 3.40 8.24 8.74 14.53 6.74
Santhonta Intermedia

mean LTk .92 £=:80 2.65 +E9

standard deviation 1. 44 .95 6.76 2.86 .79
Koeleria cristata

mean .19 47 3.40

standard deviation bo 1.50 4,80
Miscel laneous grasses

mean 2.57 £, 49 15.19 3.97 412

standard deviation 3.70 15.78 15.09 3,24 5.37
Lupinws argenteus

mean 15. 04 28.50 21.16 2337 13.25

standard deviation 13.11 14.31 13.94 16.73 16.25
Arenaria congestd

mean 2.95 3.65 .84 2.65 1.58

standard deviation 4.4 2.97 3.42 Z.86 1.12
dehilleq wmillefolia

mean 2.56 2,90 B.59 5.27 L, B9

standard deviation 1.71 4.3 7.72 4,23 L.cg
Agogeria species

mean 1.16 4,07 6.57 5.3 .15

standard deviation 1.79 9,22 7.45 8.39 1.55
.-".a"";h.'.f"-‘.' 5_;:#;'."."ru:"-.{::

Mmean 1.32 6.94

standard deviation b, 16 B.o2
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Table 8. {(Continued)
Date of Sample
Species July 8  July 20 Aug. 3 Aug. 17  Sept. 1
Cerastinm arvenae
mean .06 .08 1.10
standard deviation .19 .24 1.29
Guliwn boreale
mean 3'55
standard deviation 4.1
Miscel laneous forhks
mean 14,53 28.64 43,10 8. 45 10.01
standard deviation 9. 34 19,80 34,67 3421 5.95
Standing dead
mean .79 07 2. 46 .18 11.81
standard deviation 1.66 .20 3.490 48 6.20
Total live and dead
mean GL. 45 93.56 147.26 96.38 77.31
standard deviation 38.11 29.92 22.12 28.05 26.53
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Table 9. Bimonthly comparisons of vegetational productivity, Bangtail Site,

Z 2
1970. Treatments vs control. Grams/m~ (dry weight).

Date of Sample

Treatments June 22 July 8  July 20 Aug. 3 Aug. 17  Aug. 31
Control
mean 98,77 116.65 150.14 159, 84 122.30 113.93
standard deviation 22.50 Lz.77 40.26 Lp.ss 30.82 41.85
4 Foot Snow Fence
mean 65.12 93.30 132.89 131.55 157.78 97.13
standard deviation 21.33 24,24 51.76 28.10 78.58 43 26
9 Foot Snow Fence Prior to
mean snow 55. 45 93.56 147 .26 96.38 77.31
standard deviation mel t 38.11 29,92 22.12 2B.05 26.53
Grazed
mean 92,71 107.95 126,78 136.18 99,33 79.87
standard deviation 30.41 35.29 31.55 L7, cH 20.0 20.80
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Table 10. Bimonthly litter data, Bangtail Site, 1970. Grams/m"~ (dry weight).

Date of Sample
Treatments June 22 July 8 July 20 Aug. 3 Aug. 17 Aug. 31

Contral I

mean 5961 189.84 29.18 66,54 136.59 R0, 68

standard deviation 52.68 119.27 28.96 35.45 65.83 31.50
Control II

mean 119.48 115.06 101.50 68,97 107.84 37.05

standard deviation 96.80 112.30 g87.81 19.69 40.75 17.91
Grazed I

mean 128.17 51.72 4o.03 21.80 116.49 290241

standard deviation 68,32 L2 47 18.29 14,37 80.25 14,38
Grazed 11

mean 71.74 54.89 15.53 23.75 hr.70 26.33

standard deviation Lé, 30 52.87 8.53 16.31 27 B8 8.77

Control 1 and II
mean 82.88 152 .45 65.34 67.75 122.22 43 87
standard deviation 76.91 115.84 65.38 37.63 5h. 7k 25.62

Grazed I and IIL

mean 99, 96 53.30 27.78 22.77 79.10 £7.77

standard deviation H.36 47.95 14,27 15.37 59.01 11.91
4 Foor Snow Fence

mean 153.33 20.58 11.57 9.67 33.02 14.65

standard deviation 70.70 13.49 9.04 575 25.89 6.70

9 Foot Snow Fence
mean 3814 113.20 53,04 B4 .00 28.34
standard deviation 14.36 77.07 38,45 31.12 20.37




‘54918W| IU3d yy passaadxa yidasp [l1og  Cd3]awidap J2d Jajau

aaenbs Jar zuesh Uy passelddxa eleq 2115 |telbueg gfF| ‘ssewolq puhodbBMopag ‘| 614
- . al T ki " 5 :
SR S S S - ST M Hw m W e n . M 83
; - 1
| |
|
OO g 00a
| _—
ORI R -
i
o = 09T W D091
]
— I o0or: R ~ 00FC
ooeE T 0onE
[T pazelq [ pazuisn [1 pazribup I pazeabu
paraIn paZeibi



._23_

"Bpelbljuan sasubap u) passasdxa ejeg
*2115 |leibueg p/61 2yl 1e sadniedadws] unwiutw pue wnwlxel -sainiedadwal Jiy 7 "By

+ 1snbny - Arnp - aunp 4
e o- - o o ; i el . o - i
c. i cw -H J_ 4 :w $r :w wﬁ @ﬁ w Hf mh cw m_ ﬂH g
"0
— T -ﬁ
- T e _- T
A s )
-+ -T - T T
- i = - T ﬁH T h 1
T : 2 2 =T ; - T al
111+ . [ bt =
T i -+ b T
1| ]z - i B
INEE RES 08
41 F... ._. = - = 1 o L - .
L - 4 - |l| - -
LL 1 L L
- 0B
- OF



‘apedBlriusd sasdafap u) passaadxa pleg 9B LBAB D4BUM UMOYS WAL LW
pue wnuixew A|legq '311§ |leibueg p/61 ‘syidep oMl 1e saunmiesadway (0§ ‘f

on

- 1snbny + Anp B aunp
Ot co 0 c1 01 C (15 e o cl 01 = (e oo §1 g1 01
T ] 1] 1 [] T L] L) Ll [] L] T T T L] T T
- e
L AN N |
T RN Y -II.III'_l_.I.I_i_.l"IIl_ I‘..II.I.-._.

TSIDIAWITUAD () e sainleiadwal [TOQ

-2k

*SIelawtiusd gl v saanjedadws Jrog

g

| (11

L]
[y |



1

lo11un]

*23115 ||ejbueg g/F| ‘4332w aienbs Jad swedb u| dous Bulpuels :ErSuIoNED P B4
janfiny Linp aung
§% LI t 0o i
__ ( ¢ ;
_ I i
S ::
- T a ”
- .« *
e -
L]
— s — ¥ .
- —— —
L
. e,
-Il-_-_-i " 4 T e
pazedrn 1 #
L.
1000 F s
100 5 = = = = = - =

- 01

- Of

= Ou

= OF




~ T

*83115 ||eibueg g/R| ‘4232w ssenbs Jad swedb uj dasos Bulpuels

L
(N

=1}
E

tsnbny Knp aunj

0T
—0c
—0e
| |
PAZELT [ !
1004 p o« ¢ 0 s . [ OF
1000 6/ - = = = = - -

ToaIu0)



~27-

2115 |leibueg p/G| ‘4232w sdenbs Jad sweab u] doua Buipuels pIrouifgu (oL AT ‘g B4
isnbny Arnp aunp
— 01
~0¢
PRz RIg # m b
1004
100 § - - — — — - _
- OF
[o1iuoy




-28-

1e t

*23)5 |tei1bueg Q/6| ‘4932w adenbs uad swelb uy doio Bu|pueisg

1snbny Lnrp

L 0gc -u

aunp

pazZeriIn 1 |
1003 F

100 § - - - - - — -

[0A1u07)

- O1

= Ok

~ 0OF




_.25_

‘de12w a4enbs aad swedb vy, jybiam Auag 915 |teibueg g/6| ‘uolionpoud pesp pue 3Al| [BIOL ‘5 ‘614
1snfiny finpe
. o aunp
e -
| 2] i Of 9 of
OF
.\-
4
4 =09
/ o
/ .
[ ]
Vs .
Loy L
I,.nr . Fd .
" v 08
/_n// / a
F
/.__./.f / .
%, % . a
.
3 %\ w\ i - \x-
[ J/’./ ] o call =0T
L] " [
< _x/_ \\. [ ] > \
e
-/./ J/,x / 1
L] ./x,
-/ \X -
. .
y /,f,, pazeag ——  —+
L] ,
i / 1004 F T T T T T
' @ =0FT
% /. 100§ = = - = = =
@ & .
. L’ [oI1uos
-_-l
L
9T



-3|:|_

*311g | |e1bueg n/6| ‘4232w 2d1enbs dad sweub

1snbny Lnp

tpeap buipuels 4o dods Bulpuelg

aunp

o

0

‘6

61 4

pazelg —f f

Y B & & v %

[0IIun)

o1

ow

o

rov



-3] -

APPENDIX T

FIELD DATA

Aboveground Biomass Data
Aboveground biomass data collected in 1970 at the Bridger Site is
Grassland Biome Data Set A2U0003. Data were collected on form NREL-01,

A sample data form and a sample of the data follow.



IBP GRASSLAND BIOME

é U INTEAMNATIONAL BIOLA3ICAL PRIGMARM
FIELD DATA SHEET - ABO . EGROUND BIOMASS
o w = - | = b -a] 2] 1 v E T o v o ks Q
» | 3 x Ml clelcf2z]m|vlS)z 5] = = o =
-1 m = m |z [ = = (=] = m o m = e - m -
; > DATE S22 1351531515 3|3|71 | = |2 =
- a4 m|m|2 z >
- F |2 2| >|>|= v r = o
= v miZl~N| 5= O1a o o
- =z |=| m = | T ml| o s
m Day| Mo | Yr | |™ = o o= -
1-2 | 3.4 5-7 B-9 [1O-1112-13) 14 )15 [16-19{21-23] 25 |27 [29-3C31-32| 34 |36-37(39-40142-45 | 47-52 |54-57 59-44
DATA TYPE
01 Aboveground Biomass
02 Litter g
03 Belowground Biomass
10 Vertebrate - Live Trapping
Il Vertebrate - Snap Trapping
12 Vertebrate - Collectian
20 Avian Flush Census
21 Avian Road Count
11 Avian Road Count Summary
23 Avian Collection - Internal
14 Avian Collection - External
15 Avian Collection - Plumage
30 Invertebrate
40 Microbiclogy - Decemposition
41 Microbislegy - Nitragen
41 Microbiology - Biomass
431 Microbialogy - Roat Decompositian
44 Microbiology - Respiration
'TE PHENOLOGY
Peti]  Ale 0l Germinated or sprouted
01 Bisen 01 Early vegetation
03 Bridger 03 Prebud
04 Cottonwood 04 Bud stage
05 Dickinson 05 Early bloem
04 Hays 06 Mid-bleam
07 Hepland 07 Full bloam
08 Jernada 0B Late bloom
0% Osage 09 Milk stage
10 Pantex I0 Dough stage
Il Pawnee Il Ripe seed
|12 Past ripe -
TREATHMENT |3 Stem cured
I Ungrazed I4 Vegetative regrawth
1 Lightly grazed IS5 Regrowth flowering
3 Moderately grazed 14 Regrowth ripe seed
4  Heavily grazed 17 Standing dead
5 Grazed 19469, IB Winter dormant
ungrazad 1970
& CLIF ARANK
T I Harvested
B 1 Harvested and ranked
9 3 Ranked
GROWTH FORM
| Parennial grass
1 Annual grass
i Sedga, rush, etc,
4  Annual Torb
5 Biennial farb !
[ Perennial forb ==
- 7 Half-shrub l | [
8  Shrub ! | | [
9 Tree ! ) |
i Miscellaneous | | | i | | J
L l I
WAEL -0 MATURML AESDURACE ECOLOGY LABDAATOSRY - COLOMAJD STATE UNIVERSITY - AHONE J01 1-3571 - =5A SR ADD BD3z1
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Litter Data
Litter data collected in 1970 at the Bridger Site is Grassland Biome

Data 5et A2UD013. Data were collected on form NREL-02. A sample data form

and a listing of the data follow.



GRASSLAND BIOME

W3 INTERNATIOMAL ENDLODICAL

ERDGRAR

FIELD DATA.SHEET - LITTER

b

Quadrat, total
Quadrat, part

o v - - | = o o -
= A - Im| | c |=<
& = m|®w| 9 | W
{\., = t o Ll o |m
4 par DATE ; n| w =
- L m > = :
- = - m
o Day | Mo | ¥r [S|™
DATA TYPE
0l Aboveground Biomass
02 Litter
03 Belowground Biomass
I0 VYertebrate - Live Trapping
Il Vertebrate - Snap Trapping
12 Vertebrate - Collection
10 Avian Flush Census
21 Awvian Road Count
11 Awvian Read Count Summary
23 Awvian Collection - Internal
24 Aviap Collection - External
15 Avian Collection - Plumage
30 Invertebrate
40 Microbiology - Decomposition
41 Microbiolegy - Nitrogen
42 Microbiology - Biomass
[ '3 Microbiology - Root Decemposition
““44 Microbiology - Respiration
SITE
0l Ale
02 Bison
03 Bridger
04 Cottonwood
05 Dickinson
06 Hays
07 Hepland
08 lornada
09 Osage
|0 Pantex
Il Pawnee
TREATHMENT
I Ungrazed
2 Lightly grazed
k| Moderately grazed
4 Heavily grazed
& Grazed |969, ungrazed 1970
(]
T
8
9
TYPE

3 Cleared plot
4 Litter bag
WAL L-02 NATHRAl SFE0USLL ECOLOGY LANORATORY

PREVYIOUS
SACK DRY SACK ASH DATE
NO, wWT. WT, WT.
Day| Mo | Yr
1:'_1N_:i;p-" ‘._;_'j* K 3
2 -y Fe -. =
T g IF
X .t
LT s 5.
|
MU
.;.J':-. R
.'" k2
=)
Nl N
s H > o o WL o 3
PHOME [303) 491 -5571%
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