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2.3.1 

2.3. TERRESTRIAL PROGRAMS 

2.3.0. Introduction and Summary 

t 

Tills is the first quarterly report for the Terrestrial Baseline Data 

Accumulation Program on Tract C-a. Its purpose is to transmit information 

gathered during the period from initiation of the program in October, 1'lM to 

February 28, 1975. For each element of the terrestrial program (such as 

vegetation, or small mammals) a detailed description of field and laboratory 

methodology is included. For those programs which have been initiated during 

this "quarter" the results, including raw and summarized data, discussion of 

results and preliminary interpretations are also included. To permit the 

easy acquisition of raw data by personnel from both Rio Blanco Oil Shale Project 

(RBOSP) and Ecology Consultants, Inc. (ECI) the data are organized in an 

appendix according to ECI's filing system. All data sheets within each filing 

category are numbered and this number, prefixed by the appropriate file 

number, is shown in the upper right hand corner of the sheet. Raw data in 

subsequent quarterly reports will be appended to data from the first quarter 

and serially numbered for incorporation into the accumulating data base. 

Because few definitive ecological trends are identifiable from the data 

obtained in just one quarter, complete statistical analyses and interpretations 

of results are not included. Significant facts, trends, or comparisons evident 

from the summarized data will be presented, but possible interpretations of 

their ecological significance are regarded as only tentative, subject to 

revision in future quarterly reports on the basis of new information contained 

therein. 





2.3.2 

Ecology Consultants, Incorporated has been contracted to perform a 

Terrestrial Baseline Data Accumulation Program for Rio Blanco Oil Shale Project 

on Tract C-a. Communication of the scope and results of that program will be 

accomplished in a series of quarterly reports. Tins first report of that 

series contains details of methodology, summarized results, preliminary inter¬ 

pretations, and appended raw data for the period October 1974 through February 

1975. Future Quarterly Reports will include an update of the developing data 

base for each subsequent quarter as well as any approved program modifications. 

Definitive interpretations and a synthesis of program results will be developed 

in the Second Annual Report which is due in December, 1975. 

i 
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2.3.1. VEGETATION 

2.3.1.1. INTRODUCTION 

Vegetation investigations are designed to quantitatively and qualitatively 

describe the major vegetational types, to help identify and map the distri¬ 

bution of the major types, and to collect and identify plant voucher specimens. 

These investigations provide reliable quantitative and qualitative phytosoci- 

ological information that serves as a basis for understanding local ecosystem 

structure and provides a foundation for future comparative studies on Tract 

C-a and the surrounding area. 

2.3.1.2. METHODS AND MATERIALS 

2.3.1.2.1. Phytosociological Investigations 

Aerial photographs and pertinent literature were used to identify the 

major vegetation types on and adjacent to Tract C-a. A preliminary selection 

of sampling locations in each type was made from aerial photographs to assure 

good coverage of the entire area and to insure access along existing roads 

and trails. Locations having two or more vegetation types in close proximity 

to each other were favored as a means of increasing sampling efficiency. 

Each representative of a type thus selected (such as pinyon-juniper) is 

then surveyed on the ground and the most prevalent variants of the overall 

type (for example, pinyon-juniper with a sagebrush understory) are identified. 

The largest block of homogeneous vegetation of each variant is selected for 

sampling. Sampling sites are shown in Figure 1. 

A modification of the line-strip technique as described by Woodin and 

Lindsey (1954), Lindsey (1955), and Potter (1957) is used during the phyto- 

sociological investigations. This method incorporates the attributes of both 

line-strip and quadrat sampling systems to insure that valid and reliable 

data are obtained in the field for each identified vegetation type. 

The practical field application of this method requires the establishment 

of 96, 60 m x 6 m (196.8 x 19.7 ft ) transects within the major vegetation 

types occurring both on the tract and in the surrounding area. Of these 96 

transects, 38 are being retained as permanent transects to be sampled again 
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2.3.5 

in all subsequent sampling periods (Figure 1). These will provide data on 

seasonal and annual vegetation changes. The remaining 58 nonpermanent 

transects will be relocated during each sampling period to obtain a better 

statistical representation of each vegetation type, both on and off the tract, 

than would be possible using only permanent transects. 

Location and Orientation of Sampling Transects 

Within each sampling plot, the observer walks to a central area of tne 

selected vegetation block and randomly locates a sampling transect using a 

5-digit random number table. The observer moved from this point in the 

compass direction dictated by the first three digits (for a number of steps 

given oy the first two digits) and makes a left or right turn depending on 

whether the third digit i.3 odd or even, respectively. The observer then takes 

the number of steps dictated by the last two digits of the 5-digit number, 

to locate the starting point of the 60 m x 6 m transect. The transect is 

oriented in a compass direction given by the last three digits or the random 

number. This procedure provides a better opportunity to sample the major 

plant associations occurring within each vegetation type. 

Data Gathering and Recording 

Quantitative and qualitative phytosociological data pertaining to 

the tree, shrub, and herbaceous strata are gathered and recorded from each 

transect. 

Tree and shrub strata. A taut 30 m (98.4 ft) tape defining the 

centerline of the transect is used to determine the foliage intercept distance 

along the line for each of the 60 m transects. The first and last numerical 

units of the tape which are vertically intercepted by foliage of each tree 

or shrub are recorded in the and Y^ columns of the data sheet shown in 

Figure 2. The difference between 1^ and l£ gives the total units of foliage 

cover by an individual plant. 

The portion of the data sheet for recording shrub canopy layer data is 

entitled "Reproductive Class" (Figure 2). A new data sheet is started for 
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2.3.7 

each new transect. Species are listed as they are encountered, leaving 

enough space between entries to allow recording of inteicept data in the 1^ 

and columns for each. When tl.e space between entries is filled with inter¬ 

cept data, the "Length of Line" in the data sheet heading is filled in with 

the numerical unit on the tape that corresponds with the end reading in the 

column and a new data sheet is begun. 

Tree canopy data arc recorded in that section of the data sheet entitled 

"Mature Class" (Figure 2). The numbers corresponding to the start and end 

of each foliage intercept are recorded for each species as discussed for the 

shrub stratum. Intercepts for trees with trunk diameters over 7.6 cm (3 in) 

are recorded in the left hand column while the cover of trees smaller than 

7.6 cm (saplings) are accounted for in the right hand column (Figuie 2). This 

size class division allows the separate evaluation of cover values in both 

the sapling and mature tree classes (James and Shugart, 1970). 

In addition to recording foliage intercept, an accurate count is made 

of shrubs, seedlings and saplings of each specie's occurring within 

approximately 3 m (9.84 ft) on either side of the tape measure. The 3 m 

distance from the tape is measured with a meter stick at the start of each 

transect and is repeatedly measured when distances of individual shrubs or 

trees are in doubt. Density values for shrubs and for seedlings and saplings 

of tree species are determined from this census. Census data are collected 

and recorded by 15 m (49.2 ft) segments of the transect, effectively making 

a series of four quadrats, approximately 15 m x 6 m (19.7 ft). This series 

serves as the basis for frequency values for the shrub and tree strata. 

For mature trees located in each quadrat the diameter is recorded in 

centimeters. The enumeration of these recorded entries serves in determination 

of density in the mature tree class. The trunk diameters recorded for the 

mature class of trees are later converted to basal area values. Size—class 

distribution is also derived from the recorded measurements of trunk diameters. 

Due to the low branching habit of both pinyon and juniper, trunk diameters 

are estimated to the nearest centimeter by using a meter stick (Potter, 1971, 

personal communication) at the 0.5 m (1.64 ft) mark (Barger and Ffolliott, 

1972) just below fork swell and above basal fluting instead of the customary 
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breast height, 1.37 m (4.5 ft), which is used to measure the straight-holed 

Douglas fir and aspen. 

Herbaceous stratum. Herbaceous cover values are estimated with 

a 0.5 rn (1.64 ft) by 1 m (3.28 ft) wire-frame quadrat. The long axis of the 

quadrat is placed parallel to and centered at 6 m intervals on the right side 

of the centerline tape. Ocular estimates of the amount of ground covered 

by vegetation (total cover) are recorded for each quadrat on a field data 

sheet (Figure 3). Each species is identified and listed. Unknown species 

are collected from a nearby location, assigned a collection code number which 

will be recorded on the data form as that species, then a relative cover value 

for each species (summing to 100% for all species) is recorded for each 

quadrat. The percentages assigned to each species in this investigation are 

estimated and recorded by 5 percent increment values in the range from 5 to 

95 percent and by 1 percent increments at the extremes. When it is estimated 

that the total cover or a species cover vaJue is less than 1 percent (e.g., 

one blade of grass) it is recorded by placing a "T" (trace) on tie data sheet 

in the appropriate space. Frequency values are derived from the recorded 

occurrence of each species in the ten, 0.5 m x 1 m quadrats sampled along 

each transect. 

2.3.1.2.2. Plant Collection 

Collection and Processing of Specimens 

Plant specimens collected during each vegetation sampling period are 

field identified, dated, numbered, and pressed. Location, habitat, and ele¬ 

vation of each collected specimen are noted in field books. Elevation is 

recorded from topographic maps with periodic checks using an altimeter. 

Attempts are made to collect all specimens in a manner that adequately illus¬ 

trates taxonomically important plant characteristics such as roots, tubers, 

bulbs, stems, leaves, flowers, and fruits. Plants lacking distinguishing 

taxonomic characters are not taken as voucher specimens. 

At the time of collection, pertinent field observations, including any 

abnormal foliar conditions, which provide phytosociological information in 

addition to that gathered during routine analyses, are included in permanent 

vegetation records. 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 2.3.9 

Project Site Date 

Analysts:______ 

description of land 

Size of quadrat_ 

Sheet No. of 

Species 
Quadrat Number 

1 2 3 A 5 6 7 8 9 0 

- 

• 

f 

, 

A 
V 

Figure 3. Quadrat data sheet for understory and range vegetation for the 
Rio Blanco Oil Shale Project. 

ooolofly oonsuttantn, Isic• 
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t 

Each plant specimen is given a project designation and numbered sequentially 

(e.g., plant specimen if83.12 - project if83, specimen If 12) . Collection numbers 

are duplicated only if more than one specimen is taken from the same plant at 

the same time. 

The location of each plant specimen collected in the field is documented 

according to state, county, township, range, section, quarter-quarter section, 

and/or direction and mileage from a prominent map feature. Additional data 

including plant height (if only one part of the plant is taken), flower color, 

degree and aspect of slope, soil conditions, abundance estimate (rare, common, 

abundant) according to field worker’s observations, and associated plants are 

noted in the permanent field books. 

Most plants are immediately pressed as they are collected. However, some 

plants may be assigned a collection number and field tagged and then held in 

a plastic sack containing a wet towel or placed under refrigeration in a 

portable ice chest for short periods to preserve their freshness. 

Small herbaceous plants are collected and pressed in their entirety. 

However, only representative portions of large herbaceous and woody species 

are taken as voucher specimens. Tall, slender herbaceous plants are folded 

to fit into the press. All small herbaceous plants are collected with their 

root systems attached. Each plant specimen is placed in a newspaper sheet 

and appropriate collection numbers, tentative identification name, location, 

and other distinctive features are noted on the sheet. The newspaper sheet con¬ 

taining the plant specimen is then placed between two drying blotters which 

are separated from the next unit, within the same plant press, by a piece of 

corrugated cardboard. When the press has been filled, it is tightened snugly 

and left to dry in the hot sun or in a warm dry place. Drying blotters are 

exchanged and the press tightened and repacked as necessary until all specimens 

are flattened and dried to herbarium specifications. Appropriate precautions 

are taken to protect all plant specimens from insect pests. 

Laboratory Identification and Storage 

All plant specimens are field identified to the lowest feasible taxon 

and routed to ECI laboratories in Fort Collins where they are identified to 

species level and stored. Plant species which are questionable and/or difficult 
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2.3.11 

to distinguish are positively identified by a professional plant taxonomist 

at Colorado State University. Following final identification, all plant 

specimens are catalogued by family and listed alphabetically by genus. Beetle 

(1970), Harrington (1954), Hitchcock (1971), Kearney and Peebles (1969) are 

used in identification and for nomenclature in those investigations. Finally, 

each positively identified voucher specimen is placed in individual, taxonom- 

ically arranged folders and permmently stored in the ECI herbarium for 

future reference. 

Plants that become damaged, molded, mildewed, or are otherwise rendered 

unacceptable as voucher specimens are returned to the original collector. 

Disposal of such specimens takes place only after the original collector notes 

the appropriate specimen number in field books. Damaged piant specimens are 

discarded only if a replacement voucher is available. 

2.3.1.3. RESULTS AND DISCUSSION 

Ten different vegetat ve types in 96 separate locations were sampled on 

and near Tract C-a during October, 1974 (Table 1) utilizing a modification 

of the line-strip technique, as described by Wooden and Lindsey (1954) , Lindsey 

(1955), and Potter (1957). Ramom and permanent transect data were combined 

to provide an overall regional view of the general phytosociological charac¬ 

teristics common to each of the ten different vegetative types. The total 

number of species, total percent ground cover, total density, and predominant 

species for each stratum of each of the vegetation types are presented in 

Table 2 and discussed in the text of this report. Table 3 presents a list 

of species encountered during the October sampling period. 

Summarized field data gathered during one sampling period (fall) have 

been compared to those data presented in the available literature in attempts 

to qualify our current findings. Comparisons such as these are useful in 

that they allow tentative identification of certain important phytosociological 

characteristics of the vegetation types studied, but in no way do these 

limited data permit definitive conclusions. An increasing base of phyto.- 

sociological data resulting from future scheduled field sampling efforts 





Table 1. Table 1. Numerical 

to Tract 

distribution of sampling transects 

C-a for Rio Blanco Oil Shale Project 

(60 m x 6 m) in the 

, October, 1974 

major vegetation types on and adjacent 

No, Permanent 

Transects on 

Tract C-a 

No. Permanent 

Transects off 

Tract C-a 

No. Non-permanent 

Transects on 

Tract C-a 

No. Non-permanent 

Transects off 

Tract C-a 

Total 

Per 

Transects 

Type 

Aspen 2 2 4 

Douglas fir 3 3 6 

Mixed brush 2 3 2 6 13 

Pinyon-juniper 5 5 5 11 • 26 

Sagebrush 4 3 6 10 23 

Meadow 1 1 1 1 4 

Shadscale 1 1 1 1 4 

Greasewood 1 2 2 2 7 

Rabbitbrush 1 1 2 1 5 

Riparian 2 
• 

2 4 

Subtotal 15 23 19 39 

Total Transects 96 

ro 

u> 

H-* 

K> 





Table 2. Summary of some phytosociological characteristics of ten different vegetation types sampled on Tract C a 

and the surrounding area for the Rio Blanco Oil Shale Project, October, 1974 

Vegetation Type/Stratum 

Total Number 

of Species 

Total % 

Ground Cover 

Total Density 

Per Hectare 

Aspen 

Herb 28 29.0 
— 2/ 

Shrub 9 42.8 13,340 - 

Tree 1 33.5 479 

Douglas fir 

Herb 18 21.5 y 2/ 
Shrub 8 41.0 12,055 - 

Tree 2 70.7 518 

Upland meadow 

Herb 33 22.9 1/ 

Shrub 3/ 3/ 3/ 

Tree 3/ 3/ 3/ 

Mixed brush 

Herb 36 21.8 1/ 

Shrub 12 41.7 
21 

18,622 ~ 

2 1.0 11.1 

Predominant Species 

Carex sp., Bromus sp. 
Symphoricarpos sp., Amelanchier sp., 

Populus tremuloides 

Populus tremuloides 

Carex sp.,. Aster sp., Galiumboreale 

Symphoricarpos sp., Amelanchier sp., 

Prunus sp. 
Pseudotsuga menziesii, Populus 

tremuloides 

Agropyron trachycaulum, Poa sp. ^ 

Agropyron trachycaulum, Carex sp., 

Festuca sp., Poa sp. 
Amelanchier sp., Symphoricarpos sp., 

Artemisia tridentata 
Juniperus osteosperma, P'inus edulis Tree 





Table 2. (Continued) 

Total Number Total % 
Vegetation Type/Stratum of Species Ground Cover 

Pinyon-Juniper 
Herb 63 5.4 

Shrub 15 8.8 

Tree 2 21.5 

Sagebrush 

Herb 53 12.6 

Shrub 13 28.8 

Tree 01/ 02/ 

Shadscale 

Herb 13 22.6 

Shrub 11 15.5 

Tree 1 <1.0 

Greasewood 
Herb 11 5.2 

Shrub 6 43.5 

Tree 01/ 0-3/ 

Total Density 

Per Hectare Predominant Species 

1/ Agropyron trachycaulum, Festuca sp., 
Poa sp. 

3,730.5 Artemisia tridentata, Pinus edulis. 

295 
Purshia tridentata, Chrysotdamn«s sp. 

Juniperus osteosperma, Pinus edulis 

1/ Agropyron trachycaulum, Poa sp., 

13,214 
Festuca sp. 

Artemisia tridentata, Chrysothamnus sp.. 

ol/ 
Amelanchier sp. 

1/ Agropyron trachvcaulum, Oryzopsis 

8,444 
hymenoides, Gutierrezia sp. 

Atriplex conf ertifolia, C'nrvsothamnus sp 

Artemisia tridentata, Artemisia frisida 
13,9 Juniperus osteosperma 

1/ Agropyron trachycaulum, Bromus 

15,223 
tectorum, Lepidium sp. 

Sarcobatus vermiculatus, Artemisia 

02/ 
tridentata 

ro 
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Table 2. (Continued) 

Total Number Total % 

Vegetation Type/Stratum of Species Ground Cover 

Rabbitbrush 

Herb 11 11.5 

Shrub 4 40.8 

Tree o!/ Gy 
Riparian 

Herb 37 53.5 

Shrub Ol/ Ol/ 

Tree o1/ ol/ 

—Density is not determined for herbaceous layer. 

2/ 
— Includes stem counts of Amelanchier. 

3/ 
— Strata not present or not encountered during sampling. 

Total Density 

Per Hectare Predominant Species 

ol/ Elymus cinereus, Agropyron sp., Poa 

9,055 

pratensis 
Chrysothamnus nauseosus, Artemisia 

ol/ 

tridentata 

1/ Scirpus sp.» Cyperus sp., Unidentified 

grass 
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% Table 3. Tree, shrub, and herbaceous vegetation species encountered in the 

viciniLy of Tract C-a for the Kio Blanco Oil Shall* Project, 

October, 1974 

Scientific Name Common Name 

TREES 

Juniperus osteosperina (utahensis) 

Pinus edulis 
Populus trenuiloides 
Pseudotsuga menziesii (taxifolia) 

ytah juniper 

Pinyon pint* 
Quaking aspen 

Common Douglas fir 

SHRUBS 

Acer glabrum 

Amelanchier sp. 

Artemisia frigida 
Artemisia tridentata 

Atriplex canescens 

Rocky Mountain maple 

Serviccberry 

Fringed sagewort 

Basin big sagebrush 

Fourwing saltbush 

Atriplex confertifolia 

Cercocarpus montanus 

Chrysothamnus nauseosus 

Chrysothanmus vicidiflorus 

Ephedra sp. 

Shadscale saltbush 

True mountain mahogany 

Rubber rabbitbrush 

Douglas rabbitbrush 

Mormon tea 

Eurotia lanata 

Gutierrezia sp. 

Prunus sp. 
Purshia tridentata 

Quercus gambelii 

Common winterfat 

Snakeweed 

Chokecberry 
Antelope bitterbrush 

Gambel oak 

Rhus sp. 

Ribes sp. 

Rosa sp. 
Sarcobatus vermiculatus 

Symphoricarpos sp. 

Tetradvmia canescens 

Sumac 

Currant 

Rose 
Black greasewood 

Snowberry 

Gray horsebrush 

HERBACEOUS SPECIES 

Western yarrow 
Crested wheatgrass 

Western wheatgrass 

Bluebunch wheatgrass 

Slender wheatgrass 

Achillea lanulosa 

Agropyron cristatum 

Agropyron smithii 

Agropyron spicatum 

Agropyron trachycaulum 
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Table 3. (Continued) 

Scientific Name Common Name 

HERBACEOUS 

(Contin 

SPECIES 

ued) 

Ambrosia sp. 

Androsace sp. 

Angelica sp. 

Antennaria sp. 

Haplopappus sp. 

Ragweed 

Rockjasrni no. 

Angelica 

Pussytoes 

Goldenweed 

Haplopappus spinulosus 

Arctostaphylos sp. 

Arenaria sp. 

Aster sp. 
Astragalus sp. 

IronplanL goldenweed 

Manzanita 

Sandwort 

Aster 

Milkvetch 

Balsamorhiza sp. 

Bouteloua gracilis 

Bromus ciliatus 

Bromus marginatus 

Bromus tectorum 

Balsamroot 

Blue grama 

Fringed brome 

Mountain brome 

Cheatgrass brome 

Carex sp. 

Chaenactis sp. 

Chenopodium sp. 

Cryptantha sp. 

Cyperus sp. 

Sedge 

Dustymaiden 

Goosefoot 

Cryptantha 

Flatsedge 

Descurainia sp. 

Draba sp. 

Elymus sp. 
Equisetum sp. 

Erigeron sp. 

Tansymustard 

Draba 

Wildrye 
Horsetail 

Fleabane 

Eriogonum sp. 

Eriogonum alatum 

Euphorbia sp. 

Festuca sp. 

Fragaria sp. 

Wildbuckwheat 

Wing wildbuckwiieat 

Spurge 

Fescue 

Strawberry 

Galium boreale 

Geranium sp. 

Gilia sp. 

Hymenoxys sp. 

Kochia scoparia 

■ 

Northern bedstraw 

Geranium 

Gilia 

Actinea 
Fireweed summercypress 





Table 3. (Continued) 

Scientific Name 

Koelcria cristata 

Lappula sp. 

Lepidiom sp. 

Litl 10 s per mum sp. 

Lupinus sp. 

Mentzelia sp. 

Mertensia sp. 

Muhienbergia sp. 

Oenothera sp. 

Opuntia polyacantha 

Oryzopsis hymenoides 

Oxytropis lamberti 

Penstcanon caespitosus 

Pens Lemon strictus 

Phlox sp. 

Poa interior 

Poa pratensis 

Poa secunda 

Ranunculus sp. 

Rorippa sp. 

Scirpus sp. 

Sitanion hystrix 

Sphaeralcea sp. 

Stipa sp. 

Stipa comata 

Thalictrum sp. 

Thermopsis montana 

Viola sp. 

Common Name' 

HERBACEOUS SPECIES 

(Con Linued) 

Prairie junegrass 

Stickseed 

Pepperwecd 

Gromwell 

Lupine 

Mentzelia 

Bluebells 

Huh 1 y 

Evening primrose 

Plains pricklypear 

Indian rieegrass 

Lambert loco 

Mat penstemon 

Rocky Mountain penstemon 

Phlox 

Inland bluegrass 

Kentucky bluegrass 

Sandberg bluegrass 

Buttercup 

Cress 

Bulrush 

Bottlebrush squirreltail 

Globemallow 

Needlegrass 

Needleandthread 

Meadowrue 

Mountain thermopsis 

Violet 
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should substantiate many of the preliminary interpretations made in this report, 

and further elucidate the important ecological and phytosocLological charac¬ 

teristics of the various vegetation types occupying the study area. 

Aspen 

Data from four different aspen stands were combined and analyzed to 

provide an overall view of the aspen type occurring in the study area. Three 

distinctive strata (herbaceous, shrub, and tree) supporting at least 38 

different identifiable plant species, characterized the aspen type in the 

vicinity of Tract C-a. 

At least 28 species made up the aspen herbaceous stratum of which a sedge 

(Carex sp.) and a grass (Bromus sp.) shared predominance. Only 29% of the 

ground was covered by the foliage of all herbaceous species combined. Vories 

(1974) reported 51 herbaceous species and only 1.2% bare ground for the 

Piceance Basin aspen type. Summer sampling of the herbaceous stratum in this 

vegetation type should reveal a much more diverse flora in addition to higher 

cover estimates for the herbacious stratum. 

Of the species comprising the aspen shrub stratum, Symphoricarpos sp. 

and Amelanchier sp. were predominent. Popnlus trenail oides was also common 

in the shrub stratum. The foliage of all species in the shrub stratum 

covered an average of 42.8% of the ground while the total density of shrubs 

within this stratum was 13,340 individuals per hectare. This large number 

of individual stems resulted from stem counts of each Arnelanehier clone. The 

two predominant shrubs (Amelanchier sp. and Symphorjcarpos sp.) occurred on 

90% to 100% of all sample quadrats indicating a fairly even distribution for 

these plants. Over 70% of the total shrub ground cover was contributed by 

these two dominant species. The comparatively high density and cover 

values exhibited by saplings and seedlings in the shrub stratum may be an 

indication of the relatively young age of the aspen stands sampled. 

Populus tremuloides was the only species encountered in the tree stratum 

J 

of the aspen type. Only 19% of all trees in this stratum were classed as 

mature [> 7.6 cm (3 in)] and the largest of these was 30 cm (11.8 in) dbh 

(diameter breast high). Most trees encountered (81%) were classified as 
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Figure 4. Size class distribution of aspen (Populus tremuloides) for the Rio Blanco Oil ?o 

Shale Project, October, 1974. 
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Pseudotsuga menziesii and Populus tremuloides constituted the tree stratum. 

Douglas fir trees in the mature class ranged in size from 7.6 cm to 46 cm 

(18.1 in.) dbh, but only 12% of these mature trees were greater than 30 cm dbh. 

Nearly 50% of all Douglas fir sampled were classed as saplings (7.6 cm dbh). 

Eighty-three percent of all aspen encountered in this stand were classed as 

saplings and trees greater than 14 cm (5.5 in.) dbh were not encountered 

(Figure 5). Aspen were uncommon in the Douglas fir tree stratum, occurring 

with a frequency of only 8.0%. The total density of both species was 

estimated to be 518 individual trees per hectare. Both aspen and Douglas 

fir appeared in the shrub stratum but were absent as seedlings from the 

herbaceous layer. 

Upland Meadow 

Phytosociological data gathered at four different upland meadow locations 

were combined and analyzed. Shrub and tree strata were absent from the 

different areas of upland meadow sampled and many members of the herbaceous 

stratum were dormant during the fall sampling period. At least 33 nerbaeeous 

species were recorded for the upland meadow type. Cover and frequency estimates 

indicated that two grasses, Poa sp. and Agropyron trachycaulum shared dominance 

and accounted for approximately 45% of the total herbaceous foliage cover. 

These grasses also occurred with a high frequency, being observed in nearly 

90% of all sample quadrants. 

An estimated 22.9% of the ground was covered by the foliage of all 

herbaceous species. This condition may be an indication of the inadequacy 

of sampling in the fall when many herbaceous species were dormant. 
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Figure 5. Size class distribution of Douglas fir (Pseudotsuga menziesii) 
and aspen (Populus tremuloides) for the Rio Blanco Oil Shale 

Project, October, 1974. 
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Mixed Brush 

Mixed brush communities were sampled at 13 different sites, and data from 

all sites were combined and analyzed to provide an overall view of the mixed 

brush type occurring in the study area. Two distinctive strata (herbaceous 

and shrub), comprised of at least 48 species, were recognized and sampled at 

all mixed brush sites. Three woody species were dominant in the shrub 

stratum, while three grasses and a sedge were dominant in the herbaceous 

stratum. 

The herbaceous stratum comprised at least 36 species of which three 

grasses (Festuca sp. , Agropyron trachycaulum and Poa sp.) and a sedge (Gar_ejc 

sp.) were dominant based on cover and frequency estimates. An average 21.8% 

of the ground was covered by the foliage of all species, 50% of which is 

dominated by the grass and sedge species. Vories (1974) sampled similar 

plant communities in the Piceance Basin and reported 66 species in the 

herbaceous stratum, of which Carex sp. and Collinsia sp. were common. ^ He also 

reported several introduced grasses (Agropyron sp. and Poa sp.) as being 

present in the mixed brush understory. 

At least 12 species occurred in the shrub stratum of the mixed brush type. 

Amelanchier sp. and Symphoricarpo_s sp. were dominant. Artemisia tridentata 

and Chrysothamus sp. were also common members of the mixed brush shrub stratum. 

The foliage of species comprising the shrub stratum covered an average of 41.7% 

of the ground while the total density of shrubs within this stratum was 18,622 

individuals per hectare. This large number of individuals is due to the 

incorporation of individual Amelanchier stem counts in the data, rather than 

Amelanchier clone counts. Over 80% of the total shrub ground cover was 

contributed by the two dominant shrubs. These dominant shrubs were also 

evenly distributed over the study areas occurring at a frequency of over 85%. 

The mixed brush shrub stratum was mainly composed of evenly distributed 

Artemisia tridentata and a clumped distribution of Amelanchier sp. 

Two tree species (Juniperus osteosperma and Pinus edulls) were rare 

(density = 11.1 trees/ha; frequency = 5%) in the mixed brush. 
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Pinyon-Juniper 

Data from 26 different pinyon-juniper sites were combined and analyzed. 

Three distinctive strata (herbaceous* shrub, tree), supporting at least 70 

different plant species, characterized the pinyon-juniper vegetation type in 

the area of Tract Ca. Based on the dominant plant species comprising the 

herbaceous, shrub, and tree strata, the pinyon-juniper type in the Tract C-a 

area can be generally described as a Juniperus osterosperma - Pinus edulis - 

Artemisia tridentata - Agropyron trachycaulum community. 

At least 63 species made up the herbaceous stratum, of which Agropyron 

trachycaulum, Festuca sp. and Poa sp. were dominant, based on cover an 

frequency values. Foliage cover in the herbaceous stratum was sparce, with 5.4% 

of the ground covered by the foliage of all species. 

The shrub stratum was composed of at least 15 different species. 

Artemisia tridentata was the dominant shrub species exhibiting high density, 

frequency, and cover values. Pinus edulis, Purshia tridentata and 

Chrysothamus sp. were important members of the pinyon-juniper shrub stratum. 

The total shrub density was estimated to be 3,730 individuals per hectare 

and the total percent ground foliage cover for all shrub species was 8.8%. 

The average combined total cover of the pinyon-juniper lower strata 

(herbaceous and shrub) on and near Tract C-a was 14.2% of the ground covered. 

Late fall sampling, during which many herbaceous species were dormant, may 

have accounted for apparently low cover values in the herbaceous stratum. 

Jameson (1961, 1966) suggests that pinyon and juniper little inhibits germination 

of understory species and may be one cause for low cover values in the lower 

strata of older stands. 
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pj-nus edulls and Juniper us osteospenaa were the only two tree species 

encountered in the pinyon-juniper community and of these, the latter occurred 

with a greater density and frequency, exhibiting values of 209.7 individuals 

per hectare and 63.9% frequency of occurrence. Juniper had a total basal 

area of 3030.07 m^/ha, while pinyon had a total basal area of 833.28 ha. 

These data, combined with relative ground cover values (13.1% for juniper; 

8.4% for pinyon) indicate that juniper is dominant in the pinyon-juniper 

sites studied. 

Mature juniper trees ranged in size from 7.62 cm to 118 cm (46.5 in) 

(diameter) with the majority (80%) falling within the 10 cm (3.9 in.) to 50 cm 

(19.7 in.) diameter size class. Mature pinyon trees ranged in size from 7.62 cm 

to 98 cm (38.6 in.) in diameter, with the majority (66%) falling within the 

10 cm to 30 cm diameter size class (Figure 6). 

Sagebrush 

Sagebrush communities were sampled at 23 different sites and data from 

all sites were combined and analyzed to provide an overall view of the sagebrush 

type occurring in the study area. Two distinctive strata (herbaceous and 

shrub) were recognized and sampled at all sagebrush sites. Sagebrush 

common!ties occurring in the area of Tract C-a are best described collectively 

as an Artemisia trldentata - Agropyron trachycaulurn type based on the pre¬ 

dominant species occupying the shrub and herbaceous strata. 

At least 53 different species composed the herbaceous stratum. Com¬ 

paratively high frequency and cover values indicate that dominance in the 

herbaceous stratum is shared by three grasses; Agropyron trachycaulum. Poa 





Figure 6. Size class distribution of pinyon (Pinus edulis) and juniper (Juniperus osteosperma) 

for the Rio Blanco Oil Shale Project, October, 1974. ^ 
ho 
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sp. and Festuca sp. An average 12.6% of the ground was covered by the foliage 

of all herbaceous species but nearly 50% of this ground cover was contributed 

by the three predominant grasses. Vories (1974) reported 117 herbaceous species 

for sagebrush communities analyzed in the Piceance Basin, suggesting that the 

fall sampling period missed many of the herbaceous species which were probably 

dormant at the time of sampling. 

At least 13 different species were listed for the shrub stratum, of which 

Artemisia tridentatd occurred with the highest frequency and density and con¬ 

tributed the greatest percent ground cover. Chrysothamnus sp. and Amelanchier 

sp. also appeared as important components of the sagebrush shrub stratum over 

all sites sampled. The sagebrush type shrub stratum covered an average 28.8% 

of the ground and occurred at a density of 13,214 individuals per hectare. 

Shadscale 

Phytosociological data gathered at four different shadscale communities 
t. 

« \ * ? 

were combined and analyzed. Three distinctive strata (herbaceous, shrub, 

and tree) supporting at least 24 different plant species, characterized the 

shadscale communities samples in the area of Tract C-a. 

At least 13 different species were recorded for the herbaceous stratum 

of which Agropyron trachycaulum, Oryzopsis hymenoides, and Gutlerrezia sp. 

were predominant. An average of 22.6% of the ground was covered by the 

foliage of all herbaceous species combined but over 60% of this ground cover 

was contributed by the dominant species. Vories (1974) samples shadscale 

communities in the Piceance Basin but reported a total of 10 species for the 

herbaceous stratum with Stipa comata, Bromus teetotum, and Doeleria gracilis 

as the predominant species. 

At least 11 different species were recorded for the shadscale shrub 

stratum with Atriplex confertifolia and Chrysothamnus sp. being predominant. 

These plants contributed nearly 80% of the total shrub ground cover and were 

evenly distributed in the shrub stratum appearing in about 80% of the sample 

gradrats. Artemisia friglda and Artemisia tridentata were also common in 

the shrub stratum. Pinus edulis was present but scantily distributed in the 



c 



2.3.29 

shrub layer. A total density of 8,444 individual shrubs/hectare was calculated 

for the shadscale type and all shrubs covered a total of 15.5% of the ground. 

Junipsrus osteospenaa appeared as a mature tree in the shadscale type. 

Trees were generally small, 1.81 m2 basal area/ha (48.1 sq ft basal area/A), 

uncommon (12.5% frequency) and sparse (13.9 individuals/ha). 

Greasewood 

Data gathered at seven greasewood sites were combined and analyzed to 

provide an overall view of the greasewood type in the area of Tract C-a. Two 

distinctive strata (herbaceous and shrub), supporting at least 17 different 

pla.it species, were recognized and sampled. Greasewood communities occurring 

in the area of Tract C-a are best described collectively as an Artemisia 

tridentata — Sarcobatus vermiculatus — Agropyron tr achy caul mr> type based on 

the predominant species occupying both shrub and herbaceous strata. 

At least 11 different herbaceous species composed the herbaceous stratum 

of which Agropyron trachycaulum was dominant based on density and frequency 

estimates. Bromus tectorum and Lepidium sp. were also common in the herbaceous 

stratum and can be considered the major associated species in the type. An 

average of 5.2% of the ground was covered by the foliage of all herbaceous 

species with 85% of this ground cover contributed by the dominant species 

and two major associated grasses. Similar Piceance Basin greasewood types 

analyzed by v'ories (1974) exhibited a much greater percent ground cover and a 

higher species diversity (15 species) for the herbaceous stratum. He also 

reported a luxuriant growth of annuals and moderate livestock use in the 

greasewood type. 
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The shrub layer Included at least six species, with Artemisia tridentata 

dominant. Sarcobatus vermiculatus, for which this type was named, appeared 

as a shrub species of secondary importance in the greasewood communities 

sampled. The greasewood shrub stratum covered 43.5% of the ground and occurred 

at a density of 15,223 individuals per hectare. Both Artemisia tridentata and 

Sarcobatus vermiculatus were homogeneously distributed throughout the greasewood 

type occurring in 100% of all shrub sample quadrats. 

Rabbitbrush 

Rabbitbrush communities were sampled at five different sites and data 

from all sites were combined and analyzed to provide an overall view of the 

rabbitbrush.type occurring in the study area. Two distinctive strata 

(herbaceous and shrub) were recognized and sampled at all rabbitbrush sites. 

Rabbitbrush communities occurring in the area of Tract C-a are best described 

collectively as a Chrysothamnus nauseosus - Artemisia tridentata - Elymus 

cinereus type based on the dominant species occupying both shrub and herbaceous 

strata. 

At least 11 different species composed the herbaceous stratum of which 

Elymus cinereus was dominant based on cover and frequency estimates. 

Agropyron sp. and Poa pratensis were also cocanon in the herbaceous stratum. 

An average of 11.5% of the ground was cow.red by the foliage of all herbaceous 

species with nearly 70% of this ground cover contributed by one dominant 

and the two common grasses. Similar rabbitbrush types analyzed by Vories (1974) 

exhibited a greater percent ground cover and a higher species diversity 

(37 species) for the herbaceous stratum than was observed in the rabbitbrush 

communities sampled in this study. 

Four different species were listed for the shrub stratum of which 

Chrysothamnus nauseosus was dominant, occurring with the highest frequency 

and density and contributing the greatest percent ground cover. Artemisia 
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t rider) tata also appeared as an important shrub over all rabbithrush communities 

sampled. The rabbitbrush type shrub stratum covered an average of 40.8% of 

the ground and occurred at a density of 9,055 individuals per hectare. 

Riparian 

Data gathered at four different riparian locations were combined and 

analyzed. Shrub and tree strata were absent from the different areas of 

riparian habitat sampled. The poor condition of most members of the herbaceous 

stratum rendered them unidentifiable. At least 37 species were listed for 

the riparian herbaceous stratum, oc which two sedges (Scirpus sp. and Cyperus 

sp.) and an unidentifiable grass wore dominant based on cover and fre¬ 

quency values. Heavy overgrazing in most riparian areas of the Piceance Basin 

has reduced the herbaceous stratum to a group of sedges and herbs which are 

unpalatable to livestock (Vories, 1974). Ellison (1954) found that grazed 

riparian and wet meadow communities of the Wasatch Plateau, Utah, were also 

dominated by a few sedge species, while similar areas receiving less grazing 

pressure showed several shrub and forb species as their principal constituents. 

An estimated 53.5% of the ground was covered by the foliage of all herbaceous 

species combined. 

2.3.1.4. SUMMARY AND CONCLUSIONS 

Ten different vegetation types in 96 separate locations were sampled 

during October 1974. Resulting data have been summarized, compared to the 

available literature, and tentatively interpreted. 
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The four aspen stands sampled in the study area supported a total of at 

least 38 different plant species, most of which were herbaceous. Aspen was 

the only species encountered in the tree stratum. 

Douglas fir dominated the tree stratum of all six Douglas fir communities 

sampled. Aspen saplings were scattered throughout these stands. 

The four upland meadow sites lacked shrub and tree strata. At least 

33 species were recorded for the herbaceous stratum of this vegetative type 

but it is certain that many other herbaceous species were dormant and thus 

unidentifiable during October sampling. Upland meadows sampled displayed a 

sparce ground cover. 

At least 48 species comprised both herbaceous and shrub strata of the 

13 mixed brush sites sampled. Two different species of trees (juniper and 

pinyon) were scantily distributed throughout the mixed brush study areas. 

Shrub strata analyzed at the mixed brush sites were composed mainly of evenly 

distributed Sagebrush and clumped serviceberry. 

Distinctive tree, shrub, and herbaceous strata supporting at least 70 

plant species characterized the 26 different pinyon-juniper sites samples. 

Understory vegetation was sparce. Pinyon (Pinus edulis) and juniper 

(Juniperus osteosperma)were the only two tree species encountered; juniper 

was dominant over all sites sampltd. 

At least 66 different plant species composed the herbaceous and shrub strata 

of the 23 sagebrush sites sampled. Well developed shrub strata (average density 

13,214 stems/ha; average cover 28.8% of the ground) and sparse herbaceous 

strata (average cover 12.6% of the ground) characterized the sagebrush sites 

sampled during October, 1974 
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Herbaceous, shrub, and tree strata supporting at least 24 plant species 

characterized the four shadscale sites sampled. Juniper was uncommon in 

the shadscale sites sampled. 

At least 17 plant species were recorded for herbaceous and shrub strata 

of the greasewood sites sampled. A sparce herbaceous ground cover and rela¬ 

tively dense shrub layer of vegetation characterized the seven greasewood 

sites sampled during October, 1974. 

The five rabbitbrush sites sampled in the study area supported a total 

of at least 15 different plant species. The herbaceous stratum afforded a 

relatively sparce ground cover but the rabbitbrush shrub stratum was fairiy 

dense (9,055 stems/ha) and covered 40.8% of the ground. 

The four riparian locations sampled lacked tree and shrub strata but 

displayed a rather dense herbaceous stratum (at least 37 species; 53.5% total 

ground cover). 

The poor condition of many herbaceous species encountered in all vege¬ 

tative types studies during October 1974 resulted In some species identifi¬ 

cation problems and may have influenced cover value estimates. In many 

instances calculated cover values were low relative to those reported in the 

literature (Fories, 1974), probably reflecting the late fall sampling during 

which time many herbaceous species were dormant. 
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2.3.1. VEGETATION (Phytosociological Investigations) 

Type and File Number 

Aspen (2.2.1) 
Douglas Fir (2.2.2) 
Greasewood (2.2.3) 
Mixed Brush (2.2.4) 
Pinyon-Juniper (2.2.5) 
Rabbitbrush (2.2.6) 
Riparian (2.2.7) 
Sagebrush (2.2.8) 
Shadscale (2.2.9) 
Upland Meadow (2.2.10) 





Aspen (2.2.1) 
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SPARSE FORB-GRASS COVER 

7 

Date: _ _ 

Site: _ Length of Line: 
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to-) 1-1 ¥ 

V. S R: fc)r>< J Sec.: U h Sec.: /jjr~ Transect Direction 

^..eral Description of Land: 
Vegetation Type : _ Condition of Foliage: -- /Erxs**^**^ 
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r ' QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Project^ Bl _ Site_ Date_ ~7f_ Size of quadrat _ 

Field Analysts: &j\rS _!_ Sheet No._ of _ 

3^ ^a1 description of land RlMPoM tA____ 

A -3^ 'ro-jio* s.3^>t: zoom -s. 4 35--^ 
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I LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

jjti ± Field Analyst: 
Site: 
Xi I R: /Pom Sec.: 
l ^£.ral Description of Land: 
Vegetation Type: Aff/W_ 

- l‘&C 

Q2> Proiect 
Lengt;^ of Line 

Date: JO /// 

Sec. 2, 
LJL -<-■5 

Transect Direction 
/ 

A 
Condition of Foliage 

/s-~ 

MATURE Class 3" plus diam. Reproductive class 3' high •< 3" diam. 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date ( (O/ __ Size of quadrat 

Field Analysts:_ 

<L \j* 1 description of land 1 

Sheet No. of 

r~ / ?, Lco^. > 

Species 
Quadrat Number 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

2, 2 

tp Cm Field Analyst: 
Site: psrr. i~— 
T" ^jXS_ R: io 
G_*i^fal Description of 

Project; ZC J? Date: Irx 

Sec. 
Land; 

Length of 
h Sec. : Xt'CfL 

Line:_ 
Transect Direction; 

Vegetation, Type: rLj^ . —^/Wi_ Cor 
/\-<rO-r r JT' 1 Go * * 

Condition of Foliage: 

MATURE Class 3" plus diam. Reproductive class 3' high < 3" diam. 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

A’t'VKV/ rJ-t*/ t~~ . _ ^ A 
Project P7 Site /?f „/V Date /0-/>~lT Size of quadrat_ 

p'°ld Analysts: iKxatnrc/^_*__ Sheet No._ of 

^ description of land ._~~T* ^*>0*0 5" 
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f LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

'cU. U- X ~ m 

Field Analyst: Project: _ Date: /& /$ " 
m • . rM / T _ __ ^ i. L ^ r T 4 m • / / \ . 

Site: 

/ J Sec. :_2^£_ 

Length of Line: 6 G r/}_ 

^ Sec. : /V^'k a /Qz Transect Direction: jon* 

' , IX al Description.of Land: ____ 

Vegetation Type: /CUw. /si" Condition of Foliage: /MA>u^f 

MATURE Class 3" plus diam. Reproductive class 3‘ high 3" diam. 
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Project 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site_Date !p _ Size of quadrat 

Field Analysts: f__ 

£ f-al description of land 

Sheet No. of 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Ana 
Site: 

\ '4-L 

alyst: p Ft1 j * £L£- Project: ? ? 

R: ' yo i /j Sec.: 
General Description of Land: 
Vegetation Type: A--/V 

A' 
H Sec. :jm 

Length of Line: rj? ✓» 
t *U/ 

Date : /O /// /7«/ 
■ 4- /On 

Transect Direction: . 

Condition of Foliage: 

MATURE Class 3" plus diam Reproductive class 3' high < 3" diam 

Species 
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** QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

/£ r\-f 

Prolect Slte/C^y /V Date /g//^ fa*/ __ Size of quadrat_ 

Field Analysts: / /A 

G ^al description of land_ 

£2L 
Sheet No,_f of / 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 

SPARSE FORB-GRASS COVER 
3.3..1 -// 

Field Analyst: 
Site: ft a 

Project: % Date: 9 />',/- 7? 1/ 

, fi R: JyQ V/ Sec.: 
v ^SraT Description of Land:_ 

2 ? 
Length of Line:_ 

h Sec. : >Y£~ '/<%a? Transect Direction: 7c/<- 

Vegetation Type 
As?--.-- 

/Joshes* r\r S "> A* m ’/'I ) Condition of Foliage: 

MATURE Class 3" plus diam. Reproductive class 3' high < 3" diam 

Number 
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Pro j ect P'S 

Field Analysts:_ 

x^ral description of land 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date /o/j/ h4_ Size of quadrat 

St f - tr'AC__ : Sheet No._{_ 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

2. 2. Z - /2- 

Field Analyst: — r~//. r 
Site: t 

T*~ / 5~ R: /no uJ Sec.:_ 
Description of Land:. 

Vegetation Type: S,‘, 

Project: 7 Date: /<? /'0 /h? 
_ Length of Line: 
^ Sec. : 'ru^f Transect Direction: ~jf7 

A r~. : */ T y" 

Condition of Foliage:. 

MATURE Class 3" plus diam. Reproductive class 3’ high ■< 3" diam, 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

p7 SitDate /rj/;$ /?</_ Size of quadrat_ 

;’ield Analysts: /Cv^./ - _1_Sheet No.-^- 

«2.2. <2 -/V 

of / 

C description of land TV f fl )OQ l^J S> r. 3 ^ _? P/J £L 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 

SPARSE FORB-GRASS COVER 
<2.2.3. -/ 

Field Analyst:!^" 'zXCc^ ^ 

Site: — 

Project: £L Date: /6-Vi- ~7^/ 
S) >•* ,•* r / y ^ / , 

;1 Q /-5~ R: Sec. :^3cX 

Length of Line: Mu^ic4 - /~zf* -?/V 

^ Sec. : gW^v/^v^Transect Direction: 

/fw ‘ W* A/r^t &/. ' // fc Wrreral Description of Land: 7f’ S'£F, 
Vegetation Type: snrv#_ Condition of Foliage:,^^^_ 
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MATURE Class 3" plus diam, Reproductive class 3' high *< 3" diam. 
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£.2. $-2. 

Project $3 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site _Date 7<? Size of quadrat 

Field Analysts: _Sl (Z _ 

description of land ^ 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

I'ield Analyst: ~ Project: 
:;ite: . Oti rtf-c Length 
ii vv'v r! v Sec.: \ Sec. 

Date: / 

... of Lipe: —. 
7^/////ji^Transect Direction: 

<OtT/ iSeneTal DescriDtion of Land: j2JlL'• 
Vegetation Type: ~7-,. - Condition of .Foliage: ■,±^=^ 

'icS'&r Cr—- 

MATURE Class 3" plus diam, Reproductive class 3’ high *< 3" diam 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Pi££M. Date IS~OCT, 

ield Analysts: ~ 1^106o&_' 

roject £3 Size of quadrat 

Sheet No. of 

~n4al description of land M/%2# -flC--~ 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst:_ - rProject: 05- 
Site: /h/ Ar Osc 4- Pimr/3*/-c*>/ < 

~ 

Date: 

c3. 3. Si-S' 

R: ~;q'/./ Sec. . 
wr.Inral Description of Land: ~ _ 
Vegetation Type: — 'A'A 7-" s* s r/> s Condition of Foliage: 

rj~ < Length of Line: A''') _— 
J XI. h S^ec.: ^/S^/l/z^^ransect Direction: //, -V-" — 

^ - "Z'.'jL*’ — 

y*-t y» r [>/ 

MATURE Class 3" plus diam, Reproductive class 3* high 3" diam. 
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Project 

Field Analysts:_ 

.j-^al description of land 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date / ~T^_ Size of quadrat_ 

fctliS - I 

J.Z. 3 -6 

Sheet No. of 

Species 

/ 

Quadrat Number 

5" 7< / 

/go (VO /e£? / crO 

?o 

L 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

a.2. 2 -7 

Field Analyst: Project: o _ Date: / 7^^7^ 
~ • . _ O . t 'l _- I ; . > - Tonrtfh r\ -f T. i no* 
Site: R A? 

± 
O /-> <?t 

Sec.: ^ 
l.e.®ral Description of Land:_ 
Vegetation Type : 

& J ^ c-1~ 6' 

Length of Line _ 
h Sec. : J. i-)'£ ? Transect Direction 

r*" ' - / I’ 
v> 

Condition of Foliage: 

MATURE Class 3" plus diam, Reproductive class 3' high ■< 3" diam. 
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Project <?% 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date ) t Size of quadrat 

Jt. 2. 2 - < 

Field Analysts: jQ // & _ 

JP^-al description of land (^rs\ 

Sheet No. of 

JS. <?9ld s. ^ Xci 5X- 

ecology consultants, Inc.* 
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to £ 

2.2. $-7 $ , LINE strip data sheet for woody vegetation and 
SPARSE FORB-GRASS COVER 

Field Analyst: ~Project: 

^e: /sucrf ' (•■> Length of Line: /•> -A 
. R: 4'1 • Sec.: /£, ^ Sec.: UJ^Transect Direction: 

/ 4r/ - f ni h~*, * /?✓•, 

Date: fO" /< " 7-V 

iral Description of Land: <^,c/Us^_ 
Vegetation Type: /. -, Condition ofy Foliage: 

W " 1 * 11 * ii 

' ^ J fr? -J. 

V 

MATURE Class 3" plus diam. Reproductive class 3' high < 3" di am, 

Species Diam, 
In. 

Basal 
Area 
Sq. Ft. Species 

* # vi# 
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Number 
Per 50’ 
Units 
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2. 2- 3 -/O • %. 

£3 :»roject_ 

Analysts: 
m 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date DC.'Tr (qjl'f Size of quadrat 

EiU<> &t-LltO(St6Q_L_- Sheet No. of A 
7~ /$ P, rv2 -S /9- 

ocology consultants. Inc. 
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J4NE STRIP DAtfA SHEET FOR WOODY VEGETATION ANp 2.2.3 — // 
n.'^ j ^ / Sparse forb-grass cover 

Field Analyst: / Project; ts Date: /0 -(5- 7/ 
Site: / tv 

'**45 

Crt - 

#4 \A/ Sec.: 
y-*-T-? -r _ I .- 

^e^ral Description of Land: 
Vegetation Type: /? ,.^^2. 

Length of Line: />u/e.^c^_ 
^ Sec. : J5W/-////T '/^Transect Direction 

^4 / _ 
Condition of Foliage: 

MATURE Class 3" plus diam Reproductive class 3' high •< 3" diam. 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Project Site ^ftDate /' /^f_ Size of quadrat_ 

Field Analysts:_£■ f(Sf lcco-t)-^rc^_j_ 

[j. .^ral description of land_sc*<s+~irc^_ 

2.2. 3 ~/Z 

Sheet No. of 

IS K A*v -S Su*N£. 

Species 
Quadrat Number 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

2.3.-/2. :r 
Field Analyst: - ,~//v_ Project: ^ 3_ Date: _ 
Site: r*.*'**^ s>,j Length of Line: ^_ 
T:_ -2~7' ' R: Sec.: c> H Sec. : ^ Transect Direction: 

( Vbral Description of Land: 7 >'s* ■- /-r‘-*_• 
vegetation Type: •• !--^L c- Condition of Foliage: _ 

lln 

MATURE Class 3" plus diam. Reproductive class 3' high 3" diara. 





3. 2. 3 -/4 

Project_ 31 
Field Analysts: 

% 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date H __ Size of quadrat_ 

ftti; 

^ J*al description of land 

Sheet No. 

JLJL 

of 
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A H 0° Q_Ti,s til*/- s< c 

Quadrat Number 
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I LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
I SPARSE FORB-GRASS COVER 

Field Analyst:^ 

Site: fin ri-ir.'-j 0a) _ 
5 R: nG i~J Sec,: yi ^ Sec.: ** W Transect Direction 

General Description of Land: —i -r^-r.r?' 

Project: S^S_ Date: ZaZ/s/Ty* 

_ Length of Line: 
^ Sec.: a1 Tra 

Vegetation Type:_ 
Ch l 7? ■ 

_ Condition of Foliage:^ 
. 'A 

MATURE Class 3" plus diam, Reproductive class 3' high < 3" diam. 

Species 
Diam, 
In. 

Basal 

Area 
Sq. Ft. Species H
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

A2.4 -x 

Field Analyst: P//. X - Project: r~~7_ Date: /o//<f/'7(/ 

Site: Length of Line:_ 
" < R: «•-,* yj Sec.: ¥ h Sec.: 7 *f /j^/Transect Direction: 

General Description of Land:_____ 
Vegetation Type: M i~ Condition of Foliage:_ 

MATURE Class 3" plus diam. Reproductive class 3' high *< 3" diam. 

Species 
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Field Analyst: %j\fs 

LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Site:_ 
•T: 

Projects 
<r . y, 0aS y~t Length of Line: 

Date: 

( ~ '^ral Description of Land: 
fetation Type : ai, vvy/ /-?,„, ^ /v 

‘ ■.■>'r7L //O0 —/nss 

Sec.: 7 3^- ^ Sec.: /{/*'.?£, Transect Direction: T~o~* 
T ^ • ■ ■ ■ ■ ■ 

Condition of Foliage: 

MATURE Class 3" plus diam. Reproductive class 3* high <” 3" diam. 

Species Diam, 
In. 
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Area 
Sq. Ft, Species 
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Project Site _ Date /6 IfiCl 74 

Analysts: - r-LL _•_ 

Genial description of land l _ 
•""T- A '/’.v r\ ~il ll * O X XI / 

yjw^x 
QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Size of quadrat 

Sheet No. of 

/ y Q_?9j<j _g. ?3 /1/^-T 

Species 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

USA (a 

Field Analyst: L's ^ r' 
: li^e* Ps,-, '.■'*> s 

- 

Project: & ^ Date: //r /t?-/ 
Length of Line: ir* **•> 

R: ec. : /*7 h Sec.: _ Transect Direction 

General Description of Land: K'tS*/ -fop_____- 
Vegetation Type: m >v^/ /i,.• _ Condition of Foliage._ * S' f ft 

MATURE Class 3" plus diam, Reproductive class 3' high -< 3" diam. 
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line strip data sheet for woody vegetation and 
SPARSE FORB-GRASS COVER 

<2,2.^ - / 

•ield tn.lv.t! Project: ^ .,._pa*e: - 
^4-^. ,> " , ” Length of Line: - -M_- 
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‘ • QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Project _ Site at/vw/ Date /C r/<T lv_ Size of quadrat 

Field Analysts: )r^ /^/_’_ Sheet No._ / 

"*)l description of land T3. 9 P^Su? , <V <- /T k/ <Tr < JTti 

of / 
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Field Analyst: jf f L£ 
Site: yyv^’k^ii '/Ws~h 

m' dS- 

LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

y<. X. 7, 
c 

_ Project: 
Length of Line: vr\ i 

Date : /// /7^~ 

R: irritf Sec.: 

“i^ral Description of Land: p^r. 
Vegetation Type: vy\/\tx/ 

A < 

H Sec.: <u, [&. ff Transect Direction: 
cJ^i f'xrLy7 *b/ + frz.f't'l* .  
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MATURE Class 3" plus diara, Reproductive class 3* high <. 3" diam, 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

~/c 

Date: / Field Analyst: „ S *' Project: £ 
Site:_r ^ /Ty-r/v^^. /A_Length of Line:_ 

ft /R: iJ.’L-J Sec. : 7 z. H Sec. : fuo- r F Transect Direction 
oeueral Description of Lapd:_ 
Vegetation Type: /v? , »r 

1 U }' 

t y Condition of Foliage: , ' / 

MATURE Class 3" plus diam. Reproductive class 3' high -c 3" diam, 
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Z. 2.1 - // 

Project 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site_ Date !oj(f / 7^f_. Size of quadrat_ 

Field Analysts: Sheet No. of 

,i;jfc-al description of land Y\\.%<7 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

A2- 

y' J > tr Field Analyst:_ 

-p * P~eSa^-£w/_ 
r R: I, j 

Project Date: /*/>/ ^70 

Length of Line: 
Sec.: 

General Description of Land: • • 
Vegetation Type: tfo 
/■?(?* r „ ^ f VA 

h Sec.:rrf. '■> Transect Direction: 
• • 5 • ' V • ■ 

Condition of Foliage: ^ 

MATURE Class 3" plus diam, Reproductive class 3' high •< 3" diam, 

Species 
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Project 

Field Analysts: ^L ( 

quadrat data sheet for understory and range vegetation 

Site--- Vate_/r./(l /7f- Size of quadrat 

^ '--------- _ Sheet No. of 

|^ral description of Und_, ^ fry.,,. (y - ^ ,T~c77 ffci ~r ,■ £ 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst:^ 
Site: 

( 

Mu.. 

Sec.: 

Project: Date: 
t 'LC j? * 

7 
Length of Line 

H Sec. : r/fs/& Transect Direction: 
General Description of Land:_ 
Vegetation Type: r-y^ 

/A <x.~ f j~/r< >■»/* Ly 

Condition of Foliage: /■ ' • / 

MATURE Class 3" plus diam, Reproductive class 3' high *< 3” diam. 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE F0R3-GRASS COVER 

I eld Analyst:_ 

C ^_r'' 

Project:_l 

R: r.' . ) Sec.: 'i _ }% Sec.: * 

eneral Description of Land: 

Date:_ 
Length of Line: ^ rrj; ^-vo. 

Transect Direction: 
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A2. $ -/ 
.. r*" LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 

JjjtLt SPARSE FORB-GRASS COVER 

Field Analyst: Project: j£?3 Date: /_Q_ /“7*\ 
Site: iZ* /Pj.) <r>Mx Lenqth of Lipe:_•_1_ 

T* r R: oatiJ “Sec.: U -■v ~ * - — 
( rTS,’ al Description of Land:. 
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Condition of Foliage 
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Project^ SI 
Field Analysts: 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date lQ / Ifa/lfy__ Size of quadrat_ 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
^ySPARSE FORB-GRASS COVER 

Field Analyst: e Projec.t:__22_ Date: I'p/lbh74_ 
“ ine: /£* 1 _1^: / J_jSsysJSrjT' <7^A^- Length of Line: £<r /_ 

Si 'j R: Sec.: *f ^ Sec.: QaJ . /? Transect Direction: 2./ 
Si 

General Description of Land: __ 
Vegetation Type: Condition of Foliage 

* ;. '11 Q 1 rtf :r »V,>  

MATURE Class 3" plus diam, Reproductive class 3' high ■< 3M diam. 
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Project^ 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date !_ 

Fl«^d Analysts:_ 

\_xHeral description of land_ 
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^ line strip data sheet for woody vegetation and 

'■ • ~^^U- ■ SPARSE FORB-GRASS COV 

Field Analyst: /X4,- Project:^ *-3 _ 

Site: f—r*. o ' Length of Line: PC rr.’Tj'.£, 
fa m.R: '/Tils Sec.: .^3 H Sec.: JM''NW^Transect Direction 

Date: /*)- f1'~7Lf 

Caen^ral Description of Land 

Vegetation Type: fi ,/_ 

- i 7 ' 2fzr..' (IamHu 

Condition of - Foliage: /w 

MATURE Class 3" plus diam, Reproductive class 3' high ■< 3” diam. 
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Project 85 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site PSfcM Dat^/r~ Scrr: 7^\ Size of quadrat_ 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 

SPARSE FORB-GRASS COVER 

c. 
XL Field Analyst: Krllr."_ 

Site: b 
T R: i ■ Sec.: 
General Description of Land: 
Vegetation Type: P•n •_ 

Project: Date: 1 ***/ 
Length of Line: " ^'_ 

h Sec.: -i- i. >;g Transect Direction: 

Condition of Foliage: v-uiiux un wa. i. wu, jl. * 

fli/rn.v *?->>rCxwo ,C„u-tK ^ \ ^ •/ r 

MATURE Class 3" plus diam, Reproductive class 3' high •< 3" diam. 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst: 
Si Q?a/ . . 

X 

.'•.".M , Sana- 
75ZESZZ 

Project: S3 Date: Jli. 

Sec.: 
General Description of Land 

Length of Line: o /_ 
h Sec.: y.v.r fJ r Transect Direction: // 

MATURE Class 3” plus diam. Reproductive class 3' high < 3" diam. 
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* ' '* QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Project 8 3> Site PX Date _ size of q^drat 

^Fi^d Analysts: Son _!__ 

v _<;^eral description of land P(‘r».-ys. - __ 
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J line strip data sheet for woody vegetation and 
/ , rt SPARSE FORB-GRASS COVER 

Date; 
L 

Field Analyst: //£-'- fProject:_ 
Site: _T_ Length of Line:---?- 

R.—. o • ; Sec.: /3 h Sec. z Sv FtO Transect Direction 

-G^^TaT Description of Land: rZ^K0_- -—— -_— 
Vegetation Tyne: - 7?W/^>V Condition of Foliage: Cc-. ■' 

MATURE Class 3" plus diam, Reproductive class 3* high 3" diam. 

Species 
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Project Sx 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

/0//f/rf_Size of quadrat_ Site Date 

Field Analysts: 

C #1 description of land f- 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
0 x a- O SPARSE FORB-GRASS COVER 

Field Analyst: "" Project: Date:_ 
Site: Sr.-^V-K O * S .'/./h- Q^lr-_ Length of Line: -~OP S7 \sTZ* 

R: c/^/4/ Sec. : 75 ^ Sec. rSW/i; A/~ ^Transect Direction: ,?r? ° 
- -- T--J- --J /> Wneral Description of Land: 

Vegetation Type:_r 
7*S& 

Condition of Foliage: — 

MATURE Class 3" plus diam, Reproductive class 3' high ■< 3" diam, 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date /y OCt » *7 ^ Project 6P3_ t _ 

Field Analysts:_f — 

Size of quadrat 

Sheet No, of 

t 511^1 description of land P, S' a <*> aj£- 
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♦ S* 
LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 

SPARSE FORB-GRASS COVER 

2.Z.Z- 

Field Analyst: Project:_Date: /^//j/v7 

Site:_ r ? ' < or » '-rC ___ Length of Line:_ 

^ |n Sec.: v> ^ Sec.: c.>^ Transect Direction: | 
ineral Description of Land: 

Vegetation Type 
/ r*s e. /- rA 

{'■••2V* . 1 

L2l 
Condition of Foliage: ^ 
 ) o-f Z. 

MATURE Class 3" plus diam. Reproductive class 3' high -< 3" diam. 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Project Site Date /*//? /7 V Size of quadrat-1- 

Field Analysts: _1_- Sheet No.—^- of —/  

C ,u^ral description of land_ t, ~ T'lAtsSi 
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« V . • * LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 

SPARSE FORB-GRASS COVER 
2.2.'$- 7 

Field Analyst: Proiect: 5^7 
i. _ . “7 '' ^ ■—i ^ ■ 

4- / f ^ , J S y /-<- 

vJ Sec.: <p> 

__ Date: /d> /}^ /-ycf 
Length of Line: -y.f 3 / " -s---—■ - . ' ^'_f ' ^ • 

4 Sec.:/.^j a/mV Transect Direction: 
^ral Description of Land: >- 

-Veg'etation Type: ■ > - •>.. w 

Reproductive class 3‘ high -< 3" diam. 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Date: / j s ^’7/ 
Site: ^ Length of Line: r/V-’* “•*. * 

<’ 9^p2\-' R: * :•> Sec.: ^ Sec.: .vw :V Transect Direction: .r r 
oeheral Description of Land: 
Vegetation Type: /- *y •* T.-'/ ' . ’ " V Condition of Foliage: 

MATURE Class 3" plus diam. Reproductive class 3' high 3" diam. 
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Project 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 
fey/** a) 
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line strip data sheet for woody vegetation and 
SPARSE FORB-GRASS COVER 

J-iL.S -JU\ 

Field Analyst: ^LLIS - ECL/rUtofOV) Project: £3> 
Site:_ 

Date: /(^>//4-/y4 
Length of Line:_ 

_ R: g-jfU Sec.: %~Sec.i /VfLSu/ Transect Direction: So ° 
,-raral Description of Land:_A- • f 7$ /• O ffO 5- M~*Zr> — * * n-^ ^ w>v-o. jl A -— r •_;- "X . .. ■ 

Vegetation Type: r/X/(W ~TV/viPCri- Condition of Foliage: 

MATURE Class 3" plus diara. Reproductive class 3’ high < 3" diam. 
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i c><9 

?xa4.7a..-— TT'— 3 

/ Vft? 
Xi\0 

/HO 

iH\ t> 
1° 

loo 
2= -O tz: -o 

36fT 

QsftA. . - * 2 - 

’ & r/^ < 1 

X -sp—o 

Cutowpux ~l- 5 

5zr-^ 

;p -c> tt-o 

VO 

J-llO 

no 

J-l<6 

too 

70 

j£_ 

Mw*-/ y — j 

-XL 'O 

TZ —O 3F-—0 

c5 C'S 

x* ° 

■p — o JT —O 

ZT'A 

* 

35,*0 ;a ~€> 

460 770 

q%0 

ISHO 

0 

s 

-- «-- 
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line strip datasheetpor woody vegetation and 
SPARSE FORB-GRASS COVER 

Field Analyst: (4f!PU Sxn? . 
flte:_. . ~i ProJect:-S3_ Date:. ,0- . v. 

T: Sec.: -c-?_Leni?3h °f Line:- 

^ "J_ y 

-ia 

r- -- -- Sec.: 
1 W5al Description of Land: 
Vegetation Type:,--'.._ , _ r 

-—-r/. 

-i-— *•'3 -uxue. o / 

^ Sec.:_i£_AS£- TraHi'ect Direction? 
^ « * ■. Ur., 

P.Xov, . 
' ■■ ■ ■ - V« ' • . ’ -w -t 

Condition of Foliage: 

MATURE Class 3" plus diam, 
Reproductive class 3- high < 3" diara. 

*2 I2~I1 1 
Diam. 
-Irf. j 

fA»A. 

Basal 
Area 
Sq. Ft. I Species 

*1 | I2 | V1! 

Number 
Per 50' 
Units 

0.A3O 

&S)o 
?{o ck”) 6va I 

36 

43 

<3o I 

1 iXtly-, | 13^ I??» *• O \ )o 112? I-K5" 1 Kf £J 

I a 1 ^ I S5~~ I 3^ 31 

H3 

53 
U5. 

^ 1~ 1 

cr I 0 I 

la O 

IV 4__ 

•-X 
I*1' 

!k • 0^‘ md vbJ no I 4^ vm 
I 3^>j /fo LI0 

o J\oo I too 45 
L*;? 1 izo I 55 

33 
570 

n 

Cso. JY)<M 

'*vk 

Pi 

c? - o 



£ 

c 

c 



QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Project £3=3 Site P.T * Date ' 11* - Q4_ Size of quadrat_ 

Fi»l£^nalysts: 00g^» , _*_‘ 
w § ~ 6v T" 

Several description of land R\ur^ — 

Sheet No. I 

0 
l4v U-ty. 

fJ'OO* Ojl-'^a-xS. 

of I 

w.. -0 . 

Species 
Quadrat Number 

1 2 3 4 5 6 7 8 9 0 

T')T- 3% 1 °!o \s% c: »/ 30 /C3 5 'to \i» ^o/o < 
2. -/ 

* i 

|) •. ; V* '' As ^S" SO f?0 .. n r (s>0 100 1 "V> '1 rr 

4 
/» •>, . * ^ ( . S' S Ho 

S- v. MS • K 5 !'>0 

n * v -V! t •,'Tv1 S' 

r>uv\ /‘..•V\a a- cr > 

4? * 

- * 

r <r 
* 

. “* - 

• • 

. 

' • , 

v 

. 
r ■■ — -- 

♦ -j 
n-'■ 

• 

- 

nnolony consultants, Inc. 
<*r,nlnnv 
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J.2.5 -2-5 

-V 
Field Analyst: VMU-.t 

LINE STRIP DATST SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Site: fir?»ir-f 'i p, K- 

' R: .IIUJ 

W:?. Project: S3 Date: >0- Ik - 

Sec.: 
General Description of Land:_ 
Vegetation Type:_ P. >v» 

^ tc- <?aJ Length of Line: <Z>oj '_ 
H Sec. : tjC i f1 r Transect Direction: 

/On) *»> 
-  ~ • } • • r , * . 4 - , . . -1 . f r **: 

MATURE Class 3" plus diam. Reproductive class 3' high < 3" diam. 

Species 
12 I2"IX 

Diam. 
In. 

Basal 
Area 
Sq. Ft. Species 

xi X2 "a-1! 

Number 
Per 50' 
Units 

PC & 31 
nso 

U 30 lU 

6 °u> 

' •3 3\ fir. +r- 0o i3 3 n 1 

*v> 
r M - 3 

Vo ~~~ j j 

>p$7 
3^ 

(/ v t’+'y Zo\ "&.5T0 
- . 

r ; 
v : 

• • 

Cfy ■ 

?W - • 

<5k0S- 
HU 

llO 

- s 

; - • c? 

.Vi i'J 

ijt 0 
i-LC 

. 7 0 

5) 

$g ^ 

vjv 32- 

* - 
_ 

• 
s\ 

- 

JtA. C)S q«0 370 
H , 7-0 

n<3 • 12 > 

(s# ^ \1}?' * - '• *«' 
1C? 
CO ici 'lo * • 

/‘-/O'g 

•'i 1 &{c> 

>0, b\ 

l 
3! ,2a P, c4- 

‘J 3» x-i l ^ 

* v-) 
N— 

* \ 
>2 ii>5 • 

■* ■* % 1 

__L d 

l j 

• 1 • 



<e 

V: 



. . VA 2.2.$.- 2-L. 

' “ QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

ryj * * 

Project 32 Site pA>) P>( • Date Size of quadrat_ 

F< e<F.Analysts: Si/m _;_ Sheet No._\_ of _]_ 
t . ezv ‘ “ ” 
General description of land . v. i , 

Species 
Quadrat Number 

8 

K £ n. 51o \0% 

y \> 100 Q; i5L So 50 

o Qo (O 

I < 

T 

So 

C 

\c> 

15 

-J 
'T 

'w+llidLLlJLZ. 
AS. 

s - 





> •' • * LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst: Project: <P~J 
Site: /?^ndr?r. aUtL, Q*) *-?<c 
W H.r_ R: Sec.: g?_ 

•'General Description of Land: 
Vegetation, Type: <7. 

X.U.5-xd/ 

_Date: //Csf-?(s 
Length of Line: ^oo • ~ 

^ Sec. : s'u* zi\T Transect Direction 

/ ST S'-*=’ i ^ , to $ 
Foliage: :/ 

MATURE Class 3" plus diam. Reproductive class 3‘ high «< 3” diam. 

Species Diam, 
In. 

Basal 
Area 
Sq. Ft, Species 

Number 
Per 50* 
Units 

& 
. crt, 

0 S 

63o 
23 3-3 

tot> 
|0£>\ 
3%£ 

fC2$ 

mi 

-315 
io.->o 

£tr ? y 
J3_ 

i(?o 
1 > ir J ryC- 

■5-7 > 
1^54 
24^1 //? 

■ / ?<? !?> 14 

0j j ' -tr < 

» 

A \\-it4 

Pi. <*• 

Ca.,( 

nue, 

1320 
AoW-* 

^^0 

1503 

|34« 

17 

U 

I / z- 

3/ n 

6 /a /«-/y 
3 ;3 M / 

\/»/i 

SC 





Project B3 

Fi^j^t Analysts 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

v 
Site tP^Lcrr,' 0 Date \q -[^ - n 4 Size of quadrat 

Sheet No._[_ of _f 
oeneral description of land p, | f ,2 nj. fJg ^ \ 

--7T^- **<*•/' S> r- ry» c: 5~~ TX« 7 

Species 

TOT- ^QV. /<? 5 < *A 

Vr ^ f - r . : • is \ 5o c5o -r 
* i • » -if Mo 

*V r-s , c!‘ • 0 -I K".- rrvrrs no to 
ij. 0 / 

frr- V—i njY\ Vh*. 
C I 

H9 

9 / » * • •* 

/I -■ r?rt'r?y> 

A a V. £.r* i 

r ■ «a rfr C rt -l) >sn 

VrM.WoA '>.;4-CV' 





** & 
LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 

SPARSE FORB-GRASS COVER 

& 

P/0 S’/ TZ 
Field Analyst: 
Site : 

_ R:_ 
.neral Description of Land:. 

Project: <^.7 Date: /C ff~7 

Lengt;^ of Line: 
iC . 

__engfh < _ 
t-7 Sec.: X3 £2- H Sec.: y/J fiJfZ Transect Direction 

Vegetation Type:^VW - ✓/ 
r ’ -ft t ,* — *~ 

Condition of Foliage: 
rff" ^ f sc “4 

MATURE Class 3" plus diam. Reproductive class 3' high < 3" diam. 

Species 

€e]*hj 

;V„w <0 
t — 

' Q$t)'oSj!er»' 

r •< 

17/0 

nrv 

no in p 100 

Diam. 
In. 

Basal 
Area 
Sq. Ft. Species 

C'Cbht h 'r: 

;€ tJC> S 

•* C i tS • S C i". 

x t 
h^'/snj’v* 

"tv 5/^i 

4 rViRi/in 

)l o )*?o 
10)0 3*0 0)0 

lj VP Hro 10' 

yor 
10 

6 or 
?3jr 

f-r/ 

° 

TO 
K' 

0) rO 0) iro 10 ’ 
yl? P V ,o re ‘T'L^ 

3$^ 

Jl IV oo 

ZVo zei o ~TO- 
H )0 V 7 c 
tv D l 30’ 
• O^0^. /o'Vb 1.o - 

\ ? •? P 
/?r - 

i CK' 
i 

Vtt V-,' ■:' 

2.rn 

Number 
Per 50' 
Units 

-<* > ? 

7 





£.2. £ - 2-0 

% V • 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Pate /*7 ft?/. Size of quadrat 
. — [ 'syi '}- . ‘ . < , 

Project_ 

Analysts: f/J r -f ~ 

General description of land ^ 

Sheet No._ of __ 

- ■ /eA 

/cn> 

a 

£ ' 

ytttW5W«7 

\ 

r Q/uJfluIfonts, Inc« 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

/ ? L 
Field Analyst;.. ' ~ - O/ f? 

Site: a cry*'> 

Project: Date: LL 

• -a i R: /A /v /j 
r aj fri-c* 

Sec.: 
Length of Line: a**-> 

<>9mr al Description of Land 

h S^ec. : JyJci hit Transect Direction:_[_ 

J <J : 
Vegetation Type: >„/?/>/ -Ti**//Condition of Foliage: 

& r fC.i-f- ir r -f /~r-'C yn 7f 

MATURE Class 3" plus diam, Reproductive class 3* high < 3*' diam 

Species 
X1 X2 V1! 

Diam. 
In. 

Basal 
Area 
Sq. Ft. Species 

J1 X2 V1! 

}f.o /rot r / k/7 Sjye. 9-D 

v* /7. b 

J • 
/9^ ^V£_. 

61/0 

■ 

ft 14. / 

dvr 

- 

■* - 

Vio ir2<> 10 n2.0. 
« 

Z-1>. 

jT 

V 

7<v' 

1*7/r *7*?^ 

zrnc 2.^10 7-O0 10 o' 

uio i 0 <7 o 6J0^ X ■ • 

. y 

32- 

i.r 

Vt> 
' 

i : 

Wo ^220 

irr 
• 

* 

- r 
2_t> r 6 
z.l'fo 

21/ 0 
- y t> 0 

to 

Number 
Per 50' 
Units 

+-Y^yt* 

/r — 

^ I 

rr ’S'- 

/ ; 

0 

r 

7 o 

no 

,tnnv consultants, me. 

/z
r 





o 
Project ,7 

QUAD HAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Size of quadrat^ _ Site Date lof/Lhi 

t" Q • lT/f i^ ^ JFi^M Analysts: A_ 
Sheet No. / of / 

,<:^Ral description of land p,/w/.Au f*'^T*i 

S’ 

-p)S <- /? 

Species 

', L<d Cj J- A cK. b' C) 10 /o o 

1 

V. 

t/oaV consultants, Inc. 





■£.a.i-3i 
LINE STRIP DATA SHEET FOR WOOD if VEGETATION AND 

SPARSE FORB-GRASS COVER 

Field Analyst; Project: T t_ Date: /j? //<- A* 
*"• * ^ ^^Length of Line: •?.--> /w /rr ?. 

R: <T-si Sec.: /.<• ^ Sec.: ,c^ Transect Direction: ~ 
General Description of Land: /j,*/■',A.'/^-___ 
Vegetation Type: T^> ^ y Condition of Foliage: ^~_ 

/? r” ;; Ci' S ^• 3 s' /t) *?■* 

MATURE Class 3" plus diam. Reproductive class 3' high < 3" diam 

Species H Z2 V1! 
Diam. 
In. 

Basal 
Area 
Sq. Ft. Species H H I2-Il 

Number 
Per 50' 
Units 

ii$0 . I9f p CO 0 - 
-hroo 1530 10 7* • Z 
1$ TO 3,1/0 ft 0 

; ' !%< 

- - 

I,?' 

cp CO 

: . 21/0 *2 n,rco 

mm 
w ■ Ar/~vr <? & —- 

■?,7 
Wi zrro V? 

- Z7 3 f' Z?TC 

- 

• 

f7 

c4a/A, 0_ _ci 
• ✓ • 

- 
- 

• 

* 

- 

fh“fy 0 0 

0 ~~ O . O 

^ 0i< 
• 

*Y*V> 
0 _a & _ 

l7$c 
7P3 - 5 2. 1 

\ 





■r
\ 

o<» 

LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

« 

Field Analvsf./zA, ~ /r r) Project: (F ~7_ Date: //iS -7 <S 
S i.te: /? 

!L1 R: 9*7 uj Sec.: / < 
general Description of Land: ' /,•//< 

Length of Line: 
^ Sec.: 5"uJ/v/- Transect Direction 

Vegetation Type: n»,.)- 71^./; -*/-v ‘ Condition of Foliage 

MATURE Class 3" plus diam, Reproductive class 3' high < 3" diam, 

X1 j2 V1! 

Diam. 
In. 

Basal 

Area 
Sq. Ft. Species 

h *2 "a-1! 

Number. 
Per 50' 
Units 

rv^. C'; - —' 

c? 3C<? ICO 27^ irv'r 

2llD 11 to 
no 

'fzq 

nj% 

\0 

• 

0 0 

3,2- 

0 

3,¥/ 
tc$& 

tCT-O 
/£S"6 

/ . 

dio n*i 2-5“ 

0 

<Juo$ 
. 

/3 

ftrbr 

• 

■ 

* 

* 

- 

- 
/ZY^ /2£Z 2 2- 

1 ' 

• * ’ 

* 

Species 

j 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst: C -tunft'Tj Project: 
Site: - a'\*> .*•/*'%>* • Length of Line: 

,2.2.$-a 

Date: 

R: - ' Sec.: h Sec.: /\V’&/>'£ ^/Transect Direction: <- 
✓ i 

' Xjeheral Description of Land:_ 
Vegetation Type: Ti* Condition of Foliage 
x^-y -r*/- ~?usi * / r?* FZ* /,* ^-r £2i 

MATURE Class 3" plus diam, Reproductive class 3' high *< 3" diam. 

Species 
Diam, 
In. 

Basal 
Area 
Sq. Ft, Species 

Number 
Per 50' 
Units 

1,UYIU201 

T-tcSb 

O 

AT. 

7JW 
Z'm*-:*’ xc 

JZ- O 

30X 
1 FTy./iCLii'f 

/~ii: ■&**■& M. 

TT - j jr- _ 

o 

/330 
/V. - J-- O 

' • o 

^;|7’ ■ 
w: • ,».W 

*' T tf4 

^ Mi 





J2.2.S- 37 

Project 

Analysts: 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date (U//T _ Size of quadrat 

V tfA f ( Sheet No, of 

dil description of land (P \ . J ^9 kJ , f^UJ W£■ 

* 
Species 

Quadrat Number 

1 2 3 4 5 6 7 8 9 0 

l.r. K f /3 i J 1 

> 

* 

/>V ’ Os* /vO 7 .-TN 

L, H-o ^ i 

!l\z\ Wt/*.’ .’,1-1/1 tT t - o 7o / .7.-73 
-r~r~.-t-7--j 

U S-l/A-v\ . /O 7 rtf -J-?-- 

,V, , ~T ,c 
' 

/- fA Csi ^ 
T a f * • r ** t — * f • * •. % 

' vn 

/O'A 
---;--- 

t 

• 

• 

m 

, 

1 

- 

- 

* 

- 

' 1 -- 

- 

' 

m 

CCln ^ £*<4. a W a) " ^ 

CrJ^'L rrWlfA^-< Oology consultants. Inc. 





3. 2.S-'£& 
LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 

SPARSE FORB-GRASS COVER 

Field Analyst: K* i\'« . 
• S’ 

•y« at- Project: Date: Id - 13 - 
O0‘ 

-A S c\& Lk) Sec.: 
General Description of Land:_ 
Vegetation Type: ' r :-y. 

,r{>»;^ 

Length of Line: _ 
\ Sec.: <, £ • c ri') Transect Direction: *nu t 

«V . A 

Condition of Foliage: 
^ r z y 

MATURE Class 3" plus diam. Reproductive class 3' high < 3M diam, 

Species 
Df’am. 
In. 

Basal 
Area 
Sq. Ft. Species 

X1 J2 

Uiv 

Q-A 
a<*> AY 
W *5* 

RfrV lv>) 

am 
Zl*,0 ?5^>? 
C J 2> * 5 

iv * 5 0 

^ i 

V 

t.r ,**v X 
V y 

r\$e 

Number 
Per 50’ 
Units 

£+. 

r -At' 

c3$. 

<0 IH? 

v. i :• 

!■**« 

£ 

Ar 4-r 

Cv>,24'! '~T‘orr* 

y u 

/vr 

^ •- r'\. C/| 









2.S 
LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 

SPARSE FORB-GRASS COVER 

Field Analyst* tfjfhs ~ / Project: 1? Date: //*r- /V ✓ 
Sit /Pa . 

R: ~>. Sec.: ) ‘7 
General Description of Land:_ 
Vegetation Type: 

r> s "f fj  

__ Length of Line: ii 
~Sec.: <~l*j //r- Transect Direction: ss 

Ar//f~ r>--S <" ’ 

Condition of Foliage: 

MATURE Class 3" plus diam. Reproductive class 3’ high < 3" diam, 

h H Vh 
Diam. 
In. 

Basal 
Area 
Sq. Ft. Species 

H *2 

ft*/ 2(7*1 
U70 p* // 

n 

- 

A^Y Nfo l^CO 2-0 

mc> 1 "7 *7 ^ 1 7, 

2,sir V_J<? jT"2-' 

2,0- - 

?y7/ jrv? Z3 
- Z6 K Zb!'} IS' 

i.f=-?o im. 

/ 
0 o : 

. 

7-V5C II >A
 / 

- 

d/jYL 

. 

• • # 

I r r • 

Species 

Number 
Per 50* 
Units 

fioOS 

PS 

y 
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, > - -y / 

LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst: y,//s Proj 
cm 

ect: ^ 7 

Length of Line: 
Date : JG//< S-?S 

R: - t Sec.: / h Sec.: Transect Direction: *J 
General Description of Land: 
Vegetation Type: Condition of Foliage: 

MATURE Class 3" plus diam, Reproductive class 3’ high <■ 3" diam. 

Species 
xx 12 V1! 

Diam. 
In. 

Basal 
Area 
Sq. Ft. Species 

h X2 

rH 
H

 1 CM 
H

 

Number 
Per 50* 
Units 

fi^J 

Z’LtO 

t 

i>4 

v__ 

A-'** / ' 
■ 

3/2- 

t* 

• 

W* 
JU r^t lots 7 

U - 

%'ft 

1°p 

~i V>i 

/Sj SLO. 

Jk'si 
& o 

/4~?? a 

5 

()rlr 
/J-eo 

mr 

fseo 

7 sto 
\10y 

?0 

IP 

hT ^
 b

 

, 
■ 

«• 
CW*. tsii 

fS7( 

Jp_ ■ 

■'S'? 

{*?*[ 

1 9 

"47 

JjX 

l 4 

c ^ 

• 

• u 3 
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firhr /_ 





Project 

Analysts: f/Crf/e^f. 

t / 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

fr*)^** y 
Site^,,/ > - 7^^/^>Pate /^'//f/^'/_ Size of quadrat 

" "<rs/ /' ■* ' Sheet No. / of / 

fJenexal description of land / 2 <T r / TTuJ sJ __ 

 ' 

Species 
Quadrat Number 

1 2 3 4 5 6 7 8 9 0 

7^4» / r c’ys Y r / 2 ,2 r / fT / 

% ^ 

K 

fViVr/"//:' \ <?r? / S'" 

frjo'J., , * /o& AS~ 

A ^ 'tV ?r* J 0 0 

^V/' O A r 

t 

OY^V. r ■•> <> * 7" 
• t 

A 
• 

. 

■ 

•• 

’* 

- 

- ~ 

_ 
• 

nn olony consultants, Inc. 





£.2. 5 

LINE STRIP DATA SHEET. FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst: Project: rz 

1__Length of Line: zo 
Date: /-rf 

R: WW Sec. J. 
/#*/ z 

General Description of Land: ij;/I 4-,/> 
% Sec.: tjuj p)ft Transect Direction: fa.'i 

Vegetation Type: 
S'g <-/ <~*7. 

Condition of Foliage 

MATURE Class 3" plus diam. Reproductive class 3' high 3" diam, 

Species I. 

UpS 

2/10 

H70 

‘ZC'ie 

rno 

7 

Diam, 
In. 

/ 

IC.W 

Basal 
Area 
Sq. Ft. Species 

Uyfr 

Number 
Per 50* 
Units 

1 

% J % 7, 
---— 
n *f fc? 





A. -A J 

LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst; (/-■ Cs.-ts,./* r; Project: 3 

<: R; 

Date: /& / / 

Sec.: 
Length of Line: v^->_ 

h Sec. : ^ Transect Direction: rj 
General Description of Land: /•'. •// 
Vegetation Type: i J - ~Tcs / >' Condition of Foliage: ^ /y f^_ 

MATURE Class 3" plus diam, Reproductive class 3’ high < 3” diam, 

Species 
Diam, 
In. 

Basal 
Area 
Sq. Ft. Species 

Number 
Per 50’ 
Units 

-■Jit 

*»-c. 

■ 

> 

Ho '3ft 

■fjc> w 

Arh 

J , // 

IstoJ. -(• > c) 

O 

5X 5-2. t(t> 

3^, 

0 

\\ 
M 









rT>.^ - 'Yb 

y LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst; h</-hh 'sr* Project: *» t Date: /a //< cS 

Sit.a: jP 
f R: 

Length of Line: 7^^-? /2j~c* r- 

j Sec.: *7 ^ Sec.: /Transect Direction: 

General Description of Land: /<?(,■’ y~_]__ 
Vegetation Type: _ Condition of Foliage: z... ' — ^ 

/low-/' <“'*y .r/-y- 

MATURE Class 3" plus diam, Reproductive class 3’ high *< 3" diam, 

Species 
X1 J2 V1! 

Diam. 
In. 

Basal 
Area 
Sq. Ft. Species 

X2 "a-1! 

?>/ 7fT 
• 
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e^jj/al description of land V_ 
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v ««*, . • • > LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

3:2. 4- / O' 

Field Analyst; ff 
Site * sj^*> 'v/ r-'^<_ 

/_ R: •• • Sec.:_ 
-efl4ral D escription of Land:_ 

Project; O?, Date: /1&C7-7^ 
Length of Line:_ 

H Sec. : -( r\ '"w_ Transect Direction: 
./ ■ 

Vegetation Type : a^X/4/ ^V’ >--/' 
->v .V - 
Condition of Foliage:. 

* ' , „ ■> fv • 

MATURE Class 3” plus diam, Reproductive class 3* high •< 3" diam. 

Species 
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Units 

? D V •; 

7 

*j°)0 

— ^ o 

u 





• #< » C> r *■ ~ 

... j. 2.4 - // 
QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

’roject _ Site Date M fir L t 74* Size of quadrat__ 

'ield Analysts:_& fLb - __J_ Sheet No. /_ of f_ 

-^1 description of land_I(L/*-0 yht 7l<f"_ 

TfD->P fir jr^ S~3>^ ~r/S SIT 5>r<r^ 

Species 
Quadrat Number 

1 2 3 4 5 6 7 8 9 0 

/<r a K r 1 r /o 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

—-c a, 

-?• 2."? - / 

roiect S3 

Analysts: 

eneral description of land 

Site rvrw\. Kp. Date \o-i3-nw Size of quadrat^ 

Sheet No. / 

~Tt$ See-/1/ &rro 

Species 

Cov^p' 
G/ no 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

•<■ a. 
>• «V i 

Field Analyst; Project: 

s^te : 

Date: /0-'/7-l4 
Length of Line; Qo 

r-- /J? R: AjtfuA Sec.: <27 H Sec. : ^Transect Direction:<^3.o< 
v .^)ral Description of LandAn&nX l3£° - *5^ft >• /% ___ 
Vegetation Type Condition of Foliage: - auA/^-v, 

MATURE Class 3" plus diam. Reproductive class 3* high *< 3" diam, 

Species 
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• 

Species 
Diam, 
In. 

Basal 
Area 
Sq. Ft, 

10 

OA. 3T- *,1** 

7, / 

X W r & / 

m /y / <=£ 

ms 

Vit*> 

~tT /4, % 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

ro,ect & Site C- _Date /,fl ,,74— Size of quadrat 

ir-’d--^.nalysts: ______- 

enefil description of land C ~ <£. 
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fS 

Sheet No*__ 
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QUADRAT DATA SHEET FOP. UNDERSTORY AND RANGE VEGETATION 

Project F3_ Site Date !<?//</y U_ Size of quadrat 

Field Analysts ? lOtr* - /, _J_ Sheet No._/_ 

5~/F 
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Species 

S*r< / rS ,> 7 ^-r \ S7 Y1 ~S Sr*, 

Quadrat Number 
1 2 3 4 5 6 7 8 9 0 
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Project <^3 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

_ Size of quadrat 

_ Sheet No._ 

_1 Site 0, ). ,« .—> Date /sf // <r/y <v 
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eneral description of land_ //*■*., J~*/<1 c< — 

of / 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GF-ASS COVER 

^ . X- , o 

. A Field Analyst: L ft ^ _ Project: 
Site:^/ -'r-if s- cr/ aLength of Line: 

Date: /r\ fa /~7 * 

•A* \// Sec.: ^ Sec.: /* 'A. -^Transect Direction:. -A ‘ ^ 
ilSirai Description of Land: ,v .. t.c y/ 'A.> /:zt 

Vegetation Type:. l d^u~ 'd v Condition of Foliage: A.„/- - M K 4 

MATURE Class 3" plus diam. Reproductive class 3‘ high < 3" diam. 

Species 
Diam. 
In. 
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Sq. Ft, Species 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst: W'- 
Site: , • v — 

Date: - iu J2± 
i 

A 

^eldJtJa_ R: ■' Sec.: 
General Description of Land: 
Vegetation Type: y,• r_ 

r>i-er ^ 

_ Project: Q?_ 
& _ Length of Line:_ao-V Vo 

i n ^ Sec.: tir v S'-*r Transect Direction: 
.* A 

' r.* 

fG • • O • 

2 Condition of Foliage: 
j tr., 4 r, .A ' a ■(.•> I1 .»' > 

MATURE Class 3" plus diam. Reproductive class 3’ high ^ 3" diam. 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Project 'b Site pgr. 'V^Date \Q -\U-0M_Size of quadrat __ 

Field Analysts: _*_ Sheet No. \ of _[_ 

iiimral description of land -T ^ f? *. <-^r gor , _.__ 

Vt> M U; -A >' i I ^ , ' H«V:C ' < A '*:■> •> ■«'* '• x ^ • 

Species 
Quadrat Number 
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*TbT . r \0lo \o% 10% -r <2S % fC> <r .Z2-— /O 57? 
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/y\ r yjP / LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
( SPARSE FORB-GRASS COVER 

Field Analyst:. Project:_ Date: /O'/S' 7/ 
Site: g? <r.s^ <-■’ 6aJ Length of Line: ) '}Vu>r* j. 

-T: ) c> R: )’ Sec.; sX H Sec.: Transect Direction:^ 
'JelWal *eral Description of Land: 
Vegetation Type: jyrf- c_ 

4 a si 'S- z*l° 
Condition of Foliage: 

MATURE Class 3" plus diam. Reproductive class 3‘ high *< 3" diam. 

Basal Number 
• 

Diam. 
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Project 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date Ci , 7^_Size of quadrat_ 

-FieJ,^ Analysts:_ Sheet Noi of 

oenacal description of land 
—— -~o y\ 

* in* 

Species 
Quadrat Number 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

— 2 

(U\ fe-PxM Field Analyst:_ 
Site: P-sa*) 

Project: Date: !&j /'bM^\ 

/.*5 Lt '* f, ; *7 t Sec.: 
oSferal Description of Land: 
Vegetation Type: <•>s/*-<«-» sAl 

Length of Line:_ 
% Sec.: *"? Sj Transect Direction: 

 Af4D° -S~ z**?- 'V© 

tor.esf'f' /V0* 

Condition of Foliage 
'/*/»-* ^2. /fr 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Project^ Site -fegAf. Date Ififl 6^_ Size of quadrat____ 

Field Analysts: AA'<zP/2. 1 '' Sheet No. I_of /_ 

a'^^al description of land _t • /. - -—5* / 

T~/) A' ' s-. o-tj  

Species 
Quadrat Number 
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' » LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst; ~ Cs j~Z_ Project: 
Site; a*) oAo_ Length of Line: &Q_&1 L 

Da te: fo /V / 
/ 

_ R; >?>//.; Sec.: r ^ Sec. : c^j rg~ Transect Direction: /J UJ 
^feral Description of Land: rvwf*// ■*-- */ tO r/'&s'S*_ 

Vegetation Type: hrwr.K_ Condition of Foliage: '_ 
/) «■*/ ~ '"-r //• / 5~* / - -» r 3 

MATURE Class 3" plus diam. Reproductive class 3* high *< 3" diam. 

Species 
X1 X2 

\0l 1 

'HO. n*»/ 

1126 U5*> 

iz^n 

iferl 

H55 n To 

i<13 

\p^o '' 52 
? 

L ? •’ V : i/i 
3 5"HU zs& 

■2-05-1 

•• 

— 

« 

12 VI 

yuwi*. 

Diram. 

Irr. 

Basal 
Area 
Sq. Ft, Species 
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QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Project 93 Site<^„/yi< rl Date Size of quadrat_ 

Field Analysts: — fT'/v'Z._\_Sheet No» / 

4j|'al description of land 1~7- S £rvr p-_JQ_f>r S’U 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 

Field Analyst: ^ $ L 
Site: /V/'Af a _ 

R: Sec.: 
> jHeral Description of Land:. 

Vegetation Type:_ 

Project: yj?' Date: V /'/ 

7 
Length of Line:__ 

H Sec.: <;/- rj & Transect Direction: ^ 

■~t •* f .• > r £ A, Condition of Foliage: 

MATURE Class 3" plus diam, Reproductive class 3' high < 3" diam, 

Species J1 *2 
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Field Analysts: _SV f- FT 

s.. i^ifal description of land 

QUADRAT DATA SHEET FOR UNDERSTORY AND RANGE VEGETATION 

Site Date I (01(I / /r/"” Size of quadrat 

Sheet No. of 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND . 
SPARSE FORB-GRASS COVER 

Field Analyst: - ^//,r 
,Sl ^6 • 'f f\t * rj S + i*+~~ ■* *- * — i - . . - |    :_ 

Project: <PZ Date: /oS/a /?v' 
- 

•n •. o -* • ' |V Sec. :2 
JL __ Length of Line: _ 

- ^ Sec»: A/r? Transect Direction: ~?Ha 
sA ■ —“ s// r> X, 'eAral Description of Land: ^ 

e^etation Type: ^£> _ Condition of Foliage: 
v 7^° rA^ t ^ 

MATURE Class 3" plus diam. 
Reproductive class 3* high -c 3" di am. 
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quadrat data sheet for understory and range vegetation 

Project Site Date //o /?/_ Size of quadrat 

Field Analysts: }/■< , — /r/7,r T_1_ Sheet No../  

ji^al description of7land m /f rrr'ty ^re C aJ/= <TU)_ 
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* 2 - g —!7( 
* J ’ , line strip data sheet for woody vegetation and ® /U2 

7^‘ y SPARSE FORB-GRASS COVER 

' . _» y>V, — -7 (/ 
Field Anal vs t: f ///r - *cf Project:_g ^ Date: rO ^ 7 T 
Site: • _~ Length of Line: ~ _ 

R: *fQtJ Sec.: ZL I H Sec.:_ Transect Direction: 
aireral Description of Land: 'Jr-rf- *■*> *C'%j r > jy>> '_ 

5~c* c*-f‘ Vegetation Type: 

S\r,*rr / 

Condition of Foliage: 

MATURE Class 3" plus diam, Reproductive class 3' high ^ 3” diam. 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 
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LINE STRIP DATA SHEET FOR WOODY VEGETATION AND 
SPARSE FORB-GRASS COVER 
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2.3.34 

2.3.2. GRAZING EXCLOSURES 

2.3.2.1. INTRODUCTION 

The grazing exclosures established on and near Tract C-a are designed 

to demonstrate and monitor vegetative responses to the exclusion of particular 

groups of grazing or browsing herbivores. VarLous forage species can be 

expected to respond to protection according to their position In the hierarchy 

of consumer preferences. Thus, the most desirable components of the plant 

community should react more dramatically to a release from the restraints 

exercised upon them by herbivores. 

Both quantitative and qualitative study techniques, plus photoplots, will 

be utilized to measure these responses. All techniques, however, wilt focuS 

on the incremental forage production resulting from the degree or quality of 

protection being afforded. 

Careful evaluation of data obtained during this study should reveal 

several important aspects of ecosystem interactions. It may be possible to 

determine plant species preferences for each class of herbivore. The protected 

exclosure will serve as a basis for comparisons to similar communities outside 

the exclosures. 

2.3.2.2. METHODS AND MATERIALS 

2.3.2.2.1.Exclosure Design and Sampling Technique 
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Three exclosures have been situated in scattered pinyon-iuniper Lypes 

(Figure 1). All the key browse species, serviceberry (Amelanchier sp.), bitter¬ 

brush, (Purshia sp.), snowberry (Sytnphoricarpos sp.), chokecherry (Pjunus sp.)» 

and mountain mahogony (Cercocarpus sp.) are distributed on the exclosure sites. 

Substantial use by livestock and wildlife was evidenced by browse condition 

and density of fecal groups at each site. Each exclosure encompasses (3A) 

1.21 ha measuring 190.9 m (626 ft) x 63.6 m (208.7 ft) (Figure 7). An 

exclosure contains three compartments or sections, each constructed to prevent 

access by particular groups of herbivores (National Academy of Sciences - 

National Research Council, 1962). The largest compartment contains 0.61 ha 

(1.5 A) and is constructed of standard 4-strand barbed wire fence (with a 

wooden rail as the top strand) on three sides of t lie compartment. This com¬ 

partment excludes domestic livestock and wild horses but allows free access 

to big game able to leap the fence and small wildlife that can enter through 

or under the wire. The other one-half of the exclosure is constructed of 

2.74 m (9 ft) high woven-wire. The second compartment, located within this 

half and enclosing 0.4 ha (1 A), excludes big game and livestock, but not 

smaller mammals. The third compartment, 0.2 ha (0.5 A) in size, with the 

addition of 0.91 m (3 ft) poultry wire buried to a depth of 25.4 cm (10 in) 

is designed to prevent entry by all mammalian herbivores, including lagomorphs 

and other small mammals. In order to prevent disruption of established 

plots, it is most important that reliable means be implemented to prevent 

intrusion by herbivores. Some residents will remain after construction is 

complete and others will probably gain entrance by circumventing the physical 

obstacles. Burrowing rodents could totally destroy the area for sampling 

purposes in a short time. It is therefore necessary to scrupulously maintain 

trapping stations inside these compartments as an extra precautionary measure 
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and check I reqnent 1 v t or rodent on • toachmeiil . 

fn addition to t lie three compa it merit s within the oxi losmr, one study 

area commensurate in size to the largest enclosure compartment is established 

outside each exclosure. Tbit comprises the control or "non-treatment" plot 

subjected to normal foraging pressures. The site is next to the 

exclosure and permanently marked by metal stakes. 

A minimum 7.62 m (23 ft) buffi r zone between the fence and sampling 

areas is st r i d 1 y' observed in an attempt to reduce several of the prejudicial 

(actors inherent in ex losure studies. Fences intercept precipitation and 

ueeumulite snow drifts, s i gn i I i. an t 1 v altering soil moisture conditions be low 

and adj cent to thorn. Site disturbance during feme construct ion ma\ have 

long-lasting efforts. The partial shading bv fences can ailed light and 

soil seed disners.il, and thereby, plant establishment and distribution. 

Samp line is undertaken once each year near the tomnletion of the growing season 

in late .July or early August. Different sampling techniques are implemented 

for each ot the three principal strata of the plant community. 

Ora 5 S-For b Stratum 

Tills stratum is sampled by a combined ocular estimate - clipped plot 

method (National Academy of Sciences - National Research Council, 1962) on 

a permanent grid. Size of the grid and numbers of samples are commensurate 

with tin' size of the e.xo Insure compartment. In the 0.2 ha compartments, a 

13.24 m (30 ft) x 30.48 m (100 ft) grid is established. In the 0.4 ha 
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c ompnrt meat s, 30.AH m grids .in- t imc* il. In 0.61 h.i c< nnpa r t men ( s am! on t ho 

external (control) plot, grids measure 43.72 m (130 t t fjr 50.48 m. 

Permanent grids are centered in each exclosure bv locating each corner 

via cross-sightings with a transit and a tape measure. Mach corner is then 

marked with a metal stake. The number of sample plots within each grid is 

directly proportionate to the compartment (and grid) size. In 0.2 ha compartments, 

there are 3000 possible sample points; 10,000 in 0.4 ha compartments; and 

13,000 in 0.61 ha compartments. Sample plot locations me as tire 15.24 cm (6 in) 

x 60.4 cm (24 in) and are assigned a number according to column and row. 

Prior to actual sampling, one percent of all possible sample points is 

selected from random number tables. Thus, there are 30 sample [joints in 0.2 ha; 

100 in 0. . ha and 130 in 0.61 ha compartments. 

Sample plots are located by the following procedure: A reel-type* tape 

is stretched along the lower (relative to the position of the exclosure) axis 

of the grid. Columns are located at 13.24 cm (6 in) intervals along this 

baseline rape. Rows are located bv stretching another tape at a right angle 

to the* first, using a transit to maintain a perpend i cu la r position. This pro¬ 

cedure locates the lower right corner of the plot for the observer. A 

rectangular guadr.it frame, hirged in order to circumvent woody plants, is then 

placed at that point. 

The rectangular quadrat shape vas selected because it is widelv regarded 

bv quantitative plant ecologists as the most efficient plot shape (Kershaw, 

1966; and Grieg-Smith, 1964). "Comparative studies have shown that relatively 
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lon^ plots are more efficient than isodiametric plots as sampling units, 

especially when some of the elements of the vegetation are highly aggregated 

in their occurrence nattorns," (Cain and Castro, 1959). The quadrat size 

0.15 m (0.5 ft)x 0.59 tit (1.92 ft) was selected because its area,0.08 sq m 

( 0.9b sq ft) is amenable to conversion to a per acre basis (grams/plot x 

100=1bs forage/nrre). 

After a short training oeriod, during which repeated ocular estimates 

followed bv clipping comparisons are made until acceptable reproducibi1 itv 

of results is achieved, a trained observer orients the quadrat frame to the 

lower left corner of ■ arh plot location, then ocularly estimates the green 

herbage (grass and forbs only) in grams and records his estimate on a standard 

field data form (Figure 8). At each fifth plot, the herbage is clipped and 

weighed with a hand-held spring scale. All plot clippings are recorded and 

reverted to (lbs/acre) kg/ha dry weight. 

When sampling is completed, clipped and ocularly estimated plot weights 

can he compared to obtain a "correction factor", which, when multiplied bv 

the ocular estimate, yields the "corrected" weight. When, lor example, 

clippings have a mean (or total) weight that is 12 percent higher than ocular 

estimates, each plot estimate is "corrected" by multiplying it by 1.12. 

Corrected est [mates of each grid can then be averaged to obtain a green 

herbage production estimate. 

A further "correction factor" is applied to conver "green forage weight" 

figures to "drv forage weight". Bags of clippings are marked for identifi¬ 

cation and t ransported to the* FXI laboratory. Clippings are "oven-dried" in 
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3f/ 
a The lco oven at annrox i mn t e 1 v40^t fur at least ? » hour.1;. Bag contents are 

then weighed and those weights comnared to the undried weights. A mean of 

the proportions thus obtained is then applied to all plot cst imates to yield 

"drv weight" forage production. 

Shrub Stratum 

It is necessary to use qualitative rather than quantiative sampling 

techniques on the shrub stratum. Quantitative measurements of browse pro¬ 

duction would require herbage removal on shrubs within the exclosures. This 

would introduce extreme bias because of the limited number of browse plants 

occurring within the sample areas. Clipping would thus reproduce the impact 

the exclosure is designed to negate, such as concentrating growth hormones 

in clipped areas of the plant, altering growth forms, and causing other 

negative side-effects. 

^ It becomes necessary, therefore, to utilize methods which yield useful 

relative and qualitative information but cannot provide net production data. 

The mettiod chosen is to locate a .004 ha (1/100 A) circular plot in the 

center of each grid. The disadvantages inherent in the shape of the plot are 

mostly offset by the large size of the plot in proportion to the grid area; 

a larger percentage of the area is sampled (Cain and Castro, 1959). 

A stake is driven in the center of the permanent grid and another near 

the perimeter of the plot to mark a starting point. A full circle is tiien 

circumscribed with an 3.6 m (11.8 ft) radius. Every shrub rooted within the 

plot is recorded on a field data form (Figure 9) to species, maximum height, 

mean crown diameter, percent of the canopy that is alive, and percent of the 

plant availaole to a potential browsing animal. 

Maximum shrub height is measured with a pocket tape and recorded in 

cm as the greatest distance of live portions of the plant from ground 

level. Mean diameter is the average of the greatest and least diameters of 

^ the shrub and is also measured with a pocket tape placed horizontally at the 

level of maximum canopy development. Percent of the shrub wnich is alive and 

percent available as browse are both ocular estimates. 
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Tive Stratum (1' in yen-.Iun i pe r Cnnopv) 

The tree canopy need b* measured only at the beginning and end of the 

studv period or at infrequent intervals if the study is ol long duration. 

The simplest procedure available is to measure the canopy intercepting a ! me 

which traces the perimeter of the established grass-forb grid. Tapes are 

stretched between corners of each grid and the distances ot canopies inter¬ 

cepting those tapes recorded by species. 

The importance of pinyon and juniper as a component of wintering mule 

deer diets has not been adequately established. Many researchers credit tne 

species witli providing large quantities of browse during critical winter 

periods (Kraiger, Ron. 1974 , Colorado Division of Wildlife’s Little ml :, 

experimental Stations, Personal Communication). The appearance of pinyon 

and j unipc r trees in the Piceance basin seems to support this supposition. 

Most large trees are browsed to a uniform height (high line level; ot about 

1.83 m (o ft). The importance of these species will be reflected m a minor 

change to the standard line-intercept procedure implemented to measure 

browsing effects on pinyon and juniper. Canopy intersecting the line tnat 

is less than "high-line level" or 1.83 m high (De Vos and Mosby, 1971) will 

be recorded separately (Figure 10). The proportion of lower canopy can be 

expected to increase in the protected compartments of the exclosures il Hum 

plants are ordinarily browsed heavily by deer. 

2.3.2.2.2 . bbo tojUo t s 

"Photographic plots provide a visual record of change or lack of change 

in the vegetation cover. They are useful for illustrative purposes but in 

themselves do not provide a quantiative measure of the vegetation. Wnon 

used in conjunction with quantiative methods, they become valuable records , 

(National Academy of Sciences - National Research Council, 196m. 

At each exclosure, three individual shrubs of each major browse species 

are selected for photographic documentation in each sample grid (for a toLa. 

12 individuals/species at each exclosure site). Plant-; selected are 

healthy and of medium size. During the first photo-sampling season, snrubs 

are Lagged and permanently market . 
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A wh i te-pa Ln ted 1.22 m (4 It) >. J.H3 m (<> 

two and hinged to 1 nc i L i- Late handling, 's used 

each shrub (modif ied from Spring! ield, 19/4). 

on the borders of this sheet. 

It) masonite sheet, cut in 

us u backdrop for photograph!nfi 

Gradations are marked in black 

In the first season, photoplots are permanently Located by driving rebar 

stakes at a point indicated by a plumbline suspended from the camera tripod 

and at corners of the backdrop sheet. In succeeding years, plots are relocated 

and rephotographed by use of those reference points. Photoplots are taken 

each year unless comparison of the first two years' photographs indicate 

that extended sampling intervals would be more efficient. Sampling is timed 

to correlate with the important phenological stage oi the shrubs in miu- 

summer, at the completion of twig elongation. 

The grazing exclosures and control sites will be sampled luiing august 

2-7, 1975. The data obtained during this sampling period will be included 

in the. Third Quarterly Report. 
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2.3.2.2.3. Soils Studies 

INTRODUCTION 

Soil sample collections are designed to characterize the soils at each 

vegetation sampling site in terms of specific physical and chemical properties 

which have ecological significance and to identify land stabilization problems 

in terms of identifiable soil characteristics. 

This serves to define the plant-soil relationships operating in the 

various ecosystems in the project area. It, in turn, provides a basis for 

engineering and rehabilitation decisions. Work outlined here provides average 

soil characteristics at each of the vegetation sampling sites and at the 

exclosure sites. 

METHODS AND MATERIALS 

Soil Sample Collection 

Soil samples are collected from each of the permanent vegetation sampling 

sites and the three grazing exclosures (Figure 1) during spring 1975, when 

the ultimate soils contractor is in the field. The following technique, as 

defined by the Soil Conservation Service (Jim Crabbe, personal communication) 

is used to collect soils for determination of average nutrient and texture 

values of the upper portion of the soil profile. Five soil samples are taken 

from each site and thoroughly mixed in a closed container to provide a com¬ 

posite sample for that site. Soil samples are taken to a depth of 30.5cm (12 in), 

or to bedrock if shallower, with a 2-inch diameter hand auger. Subsamples 

weighing 250 g are taken from each composite sample for laboratory analysis. 

Soil depth is determined after extracting the.sample by extending two of the 

auger holes in each set of five to a maximum depth of 61cm (24 in), or to the 

limit of hand augering if the soil is deeper. Soil erosion conditions m the 

vicinity of each sampling site are rated as stable, slight, moderate, critical, 

or severe based upon standard criteria for these classes (Bureau of Land 

Management, 1971). 
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Laboratory Analysis 

The laboratory procedures used to analyze the soil samples, as developed 

by the subcontractor, provide data on the physical and chemical properties 

necessary to define the plant-soil relationships of the area of investigation. 

These properties include: 

a. Physical Properties 

(1) Textural classification for each soil type 

(2) Water-holding capacity 

(a) Saturation water percentage, determined gravimetrically with 

oven drying. 

(b) Water retention percentage after suction at 20 cm ^0; provides 

an index of plant-available water capacity of soil sample. 

b. Chemical Properties 

(1) Available plant nutrients, ppm 

(a) N03 

(b) P; NaHCO^-extractable 

(c) K; NH^OAc-extractable 

(d) Ca, Mg, Zn, Fe 

(2) pH; H20 system and 0.02 M CaCl2 system 

(3) Cation exchange capacity; NaOAc-extractable, Meg/100 g 

(4) Salinity; electrical conductivity of soil extract, Mmhos/cm 

(5) Na, Meg/100 g 

(6) Lime percentage 

(7) Organic matter percentage 

(8) Organic N, Kg/ha 

The above determinations of physical and chemical soil properties were 

selected to provide data appropriate to the climatic and edaphic conditions 

in the project area. 

Soil samples will be collected during May 24 - June 4, 1975 and subse¬ 

quently analyzed by the subcontractor. The results of these analyses should 

be available for inclusion in the Third Quarterly Report. 





2.3.3. SMALL MAMMALS 

2.3.3.1. INTRODUCTION 

The small mammal census program is designed to Identify the species of 

small mammals that occur within Tract Ca and its contiguous area, to deter¬ 

mine their densities in dominant habitats, and to develop a designation of 

important species. Seasonal periodicity of activity, reproductive effort and 

trophic relationships are to be described. Small mammal habitat preferences 

will be determined and species diversity values will be calculated for the 

various habitats. 

2.3.3.2. METHODS AND MATERIALS 

2.3.3.2.1. Live Trapping 

A live trapping program, consisting of 12 trapping periods during the 

2-year baseline inventory, was initiated during October 1974. To coincide 

with periods of increased small mammal activity and to provide adequate data 

on reproduction and other population parameters, sampling is being conducted 

during October 1974, May, June, July, September, and October, 1975 and during 

May, June, July, and September 1976. Trapping periods during December 1974 

and 1975 will provide information on small mammal winter activity patterns. 

Within and adjacent to Tract Ca, five - 7.29 ha (18 A) grids were established 

to sample small mammal activity within the major vegetation associations (i.e., 

pinyon-juniper on north and south facing slopes, sagebrush, greasewood-sagebrush 

and mixed brush). Each grid has dimensions of 270 x 270 m and consists of 

133 stations, permanently marked with numbered stakes and flagging. The 

center of each grid consists of 49 stations, in a 7 x 7 pattern, spaced at 

intervals of 15 m. The remaining 84 stations, forming the boundaries of the 

grid, are spaced 30 m apart (Figure 11). This grid size and pattern is 

designed to aid in estimating population densities and home ranges for both 

the smaller rodents (mice and voles) and the larger, wider ranging chipmunks 

and most ground squirrels. 

Thirteen - 0.81 ha (2 A) grids and two - 1.35 ha (3.3 A) grids are also 

used in the trapping program. These grids are designed to sample 
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additional major vegetation types not sampled by the 7.29 ha grids 

(Table 4). 

To provide a basis for comparison of population data from different 

sized grids, the 0.81 ha grids consist of 33 permanently marked stations in 

the same configuration as the center three lines of the larger grid (figure 12). 

As the Aspen and Douglas fir communities contain species of voles not 

generally found in other vegetation types in the area, four rows 

of seven stations each are added to the center of the 0.81 ha grids established 

in these communities (Figure 13). The resulting 1.35 ha grids will provide 

more accurate population density and home range estimations. The types 

of vegetation sampled by the different grids are listed in Table 4 and grid 

locations are shown in Figure 14. 

At every station for all grids, a 3x3x10" Sherman live trap is set 

during spring, summer and fall sampling periods. Since small mammal 

activity is greatly curtailed during the winter season, and because repeated 

captures of the same individuals during cold weather will produce an 

unacceptably high number of trap deaths because of hypothermia, an extensive 

trapping program during December 1974 and 1975 could reduce population 

numbers and preclude objective interpretation of results. Consequently, 

during these periods only 33 stations of the 7.29 and 1.35 ha grids in 

the same configuration as the 0.81 ha grids (Figure 12), and all stations 

of the 0.81 ha grids are operated. 

Traps are baited with a mixture of peanut butter, rolled oats and 

cracked com and checked for five consecutive days during each of the 12 

sampling periods. To minimize desiccation and death of trapped animals from 

intense solar radiation in the Piceance Basin, cardboard is positioned 

over each trap in a shape to provide shade for animals captured during 

the day. During winter trapping periods, a wad of dacron or cotton batting 

is placed at the back of each trap for bedding material to minimize the 

number of deaths from hypothermia. 
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• • ® • 
J 30m 1 

• ® © » 

13 12 11 10 

Figure 12. Pattern and spacing of trapping stations for the 0.81 ha grids 

used for the Rio Blanco Oil Shale Project. 

Figure 13. Pattern and spacing of trapping stations for the 1.35 ha grids 

used for the Rio Blanco Oil Shale Project. 
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TERRESTRIAL 
ECOLOGICAL 

INVESTIGATIONS 
RIO BLANCO OIL SHALE PROJECT 

SMALL MAMMAL 
SAMPLING SITES 

• Pitfall Traps 
Night Spotlight Census 
Route 

Live Trapping Grids 

■ 7.29 Ha (18 A) grids 
A Greasewood — Sagebrush 
B Pinyon-Juniper (southern slope) 
C Pinyon-Juniper (northern slope) 
D Sagebrush (northern slope) 
E Mixed brush 

1.35 Ha (3.3 A) grids 
F Douglas fir 
G Aspen 

— 0.81 Ha (2 A) grids 
1 Bottomland meadow 
2 Pinyon-Juniper (western slope) 
3 Sage 
4 Pinyon-Juniper (southern slope) 
5 Greasewood-Sagebrush 
6 Pinyon-Juniper (northern slope) 
7 Rabbitbrush 
8 Sagebrush (northern slope) 
9 Upland meadow 

10 Pinyon-Juniper / Mixed brush 
11 Mixed brush 
12 Pinyon - Juniper / Sagebrush 
13 Upland meadow 

1/2 2miles 

ECOLOGY CONSULTANTS INC. 
Fort Collins, Colorado 
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Traps are reset and rebaited as necessary. All animals captured are 

distinctively marked by unique toe-clipping combinations and released (Figures 

15 and 16). For each animal captured, the species, sex, age class, weight, 

reproductive status, general physical condition (if other than normal), 

capture location and animal identification number are recorded on a standard 

trapping form (Figure 17). Weights are determined to 0.5 g accuracy using 

a Pesola calibrated spring scale. Distinguishing characteristics between all 

morphologically similar species that might occur in the Piceance Basin have 

been identified by ECI. Measurements of these characteristics are routinely 

taken for all species captured whose identification is dependent upon such 

measures. 

At certain times of the year, trap success may be very high. When a 

large proportion of traps are filled during one night, some animals may 

not have an opportunity to enter trap stations located within their home 

range. This phenomenon, indicated by a high ratio of new animals to 

recaptures from previous nights, may yield erroneous population data for 

some species. To insure adequate data for all species, an increased trapping 

effort, either more traps per night or more nights of trapping, is necessary. 

Therefore, on girds where the ratio of new to recaptured animals is 

unacceptably high (as determined from the literature) on the last day of 

the normal 5-day trapping period, the trapping effort will be extended for 

as many as five day to obtain adequate data. 

2.3.3.2.2. Removal trapping and Laboratory Analysis 

A removal trapping program designed to collect small mammals for labora¬ 

tory analysis of reproductive effort or stomach contents will occur. 

Animals are being collected for analysis of stomach contents during October 

and December 1974; during May, July, October and December 1975; and during 

May and July 1976. Animals are being collected for analysis of reproductive 

effort during May, June and July, months of peak small mammal breeding 

activity, 1975 and 1976. The removal program is conducted sufficiently 

far from the live trapping grids to prevent interference', with the live 

trapping operations. Ideally, for each of the three most common small 





SHALL MAMMAL TOE MARKING SCHEME 2.3.55 

Figure 15. Small mammal toe marking scheme for the Rio Blanco Oil Shale Project. 

ooology consultants, Inc. 





SMALL MAMMAL LIVE TRAPPING 
TOE CLIP" CHECKLIST 

2-3-56 ^CJD 
aoolofjy consulCsintn, lno. 

£001 0103 1030 4100 1403 0245 0435 1225 1415 

T302 0104 1040 4200 1405 0251 0441 1231 1421 

0003 0105 1050 4300 0111 0252 0442 1232 1422 

0004 0201 1100 4400 0112 0253 0443 1233 1423 

0005 0202 1200 1011 0113 0254 0444 1234 1424 

0010 0203 1300 1012 0114 0255 0445 1235 1425 

0020 0204 1400 1013 0115 0311 0451 1241 1431 

0030 0205 2001 1014 0121 0312 0452 1242 1432 

0040 0301 2002 1015 0122 0313 0453 1243 1433 

0050 0302 2003 1021 0123 0314 0454 1244 1434 

0100 0303 2004 1022 • 0124 0315 0455 1245 1435 

0200 0304 2005 1023 0125 0321 1111 1251 1441 

0300 0305 2010 1024 0131 0322 1112 1252 1442 

0400 0401 2020 1025 0132 0323 1113 1253 1443 

1000 0402 2030 1031 0133 0324 1114 1254 1444 

2000 0403 2040 1032 0134 0325 1115 1255 1445 

3000 0404 2050 1033 0135 0331 1121 1311 1451 

•4000 0405 2100 1034 0141 0332 1122 1312 1452 

0011 0110 2200 1035 0142 0333 1123 1313 1453 

0012 0120 2300 1041 0143 0334 1124 1314 1454 

0013 0130 2400 1042 0145 0335 1125 1315 1455 

0014 0140 3001 1043 0151 0341 1131 1321 2111 

^015 0150 3002 1044 0152 0342 1132 1322 2112 

0021 0210 3003 1045 0153 0343 1133 1323 2113 

0022 0220 3004 1051 0154 0344 1134 1324 2114 

0023 0230 3005 1052 0155 0345 1135 1325 2115 

0024 0240 3010 1053 0211 0351 1141 1331 2121 

0025 0250 3020 1054 0212 0352 1142 1332 2122 

0031 0310 3030 1055 0213 0353 1143 1333 2123 

0032 0320 3040 1101 0214 0354 1144 1334 2124 

0033 0330 3050 1102 0215 0355 1145 1335 2125 

0034 0340 3100 1103 0221 0411 1151 1341 2131 

0035 0350 3200 1104 0222 0412 1152 1342 2132 

0041 0410 3300 1105 0223 0413 1153 1343 2133 

0042 0420 3400 1201 0224 0414 1154 1344 2134 

0043 0430 4001 1202 0225 0415 1155 1345 2135 

0044 0440 4002 1203 0231 0421 1211 1351 2141 

0045 0450 4003 1204 0232 0422 1212 1352 2142 

0051 1001 4004 1205 0233 0423 1213 1353 2143 

0052 1002 4005 1301 0234 0424 1214 1354 2144 

0053 1003 4010 1302 0235 0425 1215 1355 2145 

0054 1004 4020 1304 0241 0431 1221 1411 - 2151 

0055 1005 4030 1305 0242 0432 1222 1412 2152 

>)101 1010 4040 1401 0243 0433 1223 1413 2153 

"0102 1020 4050 1402 0244 0434 - 1224 . 1414 2154 

Figure 16. Small mammal toe clip checklist for the Rio Blanco Oil Shale Project. 





SHALL MAMMAL LIVE TRAPPING FIELD DATA SHEET 
2.3.57 

,ocation: Grid #: Trap Night: Checked Dy: 

Date. Time Traps Set: Date, Time Traps Checked: 

^ine 
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Figure 17. Small mammal live /trapping field <fei) 
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% 

mammal species, five specimens (including at least two remales) are 

collected by a line of 40 snap traps in the major vegetation types where that 

species occurs. Trapping effort is increased in those vegetation types where 

capture success is low. However, if sufficient numbers of animals are not 

collected after four nights, trapping in terminated. All captured animals are 

immediately injected with 70 percent ethanol to prevent deterioration of 

internal organs. Prior to the laboratory analysis of reproductive effort or 

stomach contents, any internal parasites and general internal condition, 

if other than normal, will be noted. The species which are being collected 

and the vegetation types being sampled are listed in Table 5. 

Laboratory Analysis of Reproductive Effort 

The number of placental scars, pigmented areas of the uterus occurring 

at sites of previous placental attachments, has been used to determine litter 

size in small mammals (Davis and Emlen, 1948; Corthuin, 1967) . Since placental 

scars become increasingly lighter with increased age (Corthum, 1967) the 

degree of scar pigmentation can be used to indicate the approximate time of 

parturition (birth). Thus by examining the reproductive tract of adult females 

of selected species at regular intervals during the breeding season,- information 

on litter size, number of litters per season, and time of parturition can be 

provided. 

The laboratory procedures for examining placental scars involve removal 

of the female reproductive tract, which is placed in a watch glass filled with 

water. The scars are readily visible with the naked eye in the family 

Cricetidae (includes mice and voles) but Bouins Solution, wintergreen oil, or 

diluted hydrogen perioxide must be used to clear the tract of larger rodents, 

such as chipmunks, which have thick uterine walls. The uterus is stretched 

to insure that all scars become visible, and a count is made and recorded on 

a standard data sheet (Figure 18). If the female is pregnant the number of 

fetuses will be counted and their age will be estimated to give the approximate 

time of conception. 

1 





I ( ( 

Table 5. Approximate number of individuals of the three most common species being collected for laboratory 

analysis of reproductive effort and stomach contents within major vegetation types during each 

sampling period for the Rio Blanco Oil Shale Project. 

Vegetation Type 

_Number of Individuals for Bach Specie; 

Least Chipmunk Deer Mouse 
(Eutamias minimus) (Peromyscus maniculatus) 

1/ 
Montane Vole 

(Microtus montanus) 

Aspen 

Mixed brush 5 

Pinyon-juniper (southern slope) 5 

Pinyon-juniper (northern slope) 5 

Sagebrush 5 

Greasewood-Sagebrush 5 

Bottomland meadow _ 

5 

5 

5 

5 

5 

TOTAL 25 25 10 

— These species were selected because they are among the most abundant small mammal species in tne 
vicinity of Tract C-a and are representative of three different groups of rodents (sciurids, cricetids, 

and microtines). 
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Figure 18. Reproductive status data sheet for the Rio Blanco Oil Shale Project. 
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Laboratory Analysis of Stomach Contents 

Basic dietary preferences or food niches of small mammal species 

have recently received attention by mammalogists, and liters-ure is now 

available to support interpretation of trophic relationships of mammals 

within various plant communities. The International Biological Program's 

Grassland Biome work has provided recent data on small mammal diets through its 

Diet Laboratory in Fort Collins (see, for instance, Grant, 1972; Hansen and 

Moir, 1971; Flinders and Hansen, 1972). These data will be utilized whenever 

feasible to support interpretation of dietary habits and trophic level 

position of the small mammal species found on or near Tract C-a. 

Stomach contents of animals are emptied into a Petri dish containing 

alcohol and examined under 30 x magnification through a dissecting stereoscope 

The material within the dish is sufficiently agitated to insure randomization, 

the particle on or closest to an X marked in the center of the dish is 

characterized as to whether it is of arthropod, vertebrate or vegetal origin, 

and the data are recorded on data forms (Figure 19). Vegetation is being 

differentiated between seeds and succulent parts. A total of 50 particles 

is examined from each stomach. 

Collection of Voucher Specimens 

To confirm field identification and to provide evidence of species 

encountered during the baseline inventory, up to five voucher specimens of 

each small mammal species captured are being prepared. Voucher specimens, 

provided by both the removal and live trapping programs, are being processed 

and curated by ECI personnel and identifications checked by Dr. Robert B. 

Findley, a mammalogist with the National Fish and Wildlife Laboratory. Dr. 

Findley is presently involved in a study to determine the distribution of 

mammals in western Colorado, particularly the Piceance Basin, and is knowl- 

edgable of all small mammal species likely to occur in the area. 

2.3.3.2.3. Pitfall Trapping 

Pitfall traps for trap-shy animals and for animals not attracted to 

peanut butter bait are established in each major plant community on and 
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near Tract C-a (see Figure 34). The trap system consists of three plastic 

buckets, approximately the size of number 10 cans, placed in the ground open 

end up, flush with the ground surface and in a straight line. A 1-foot high 

drift fence (wire window screen) stretched over the center of the cans 

guides animals into the traps (Figure 20). A thin coating of glycerin is 

deposited on the bottom to minimize the possibility of small animals jumping 

out of the trap cans. Each set of pitfalls is operated for 4 days during 

each small mammal sampling period and is inspected daily for captures. 

Species, sex, age, habitat type and pitfall location are recorded for 

each captured animal on a standard field data form (Figure 21). Up to five 

individuals of each species found dead in the traps are being prepared as 

voucher specimens, while live animals are released. 

2.3.3.2.4. Night Spotlight Census 

A night spotlight census route has been established to record activity, 

distribution and abundance of nocturnally active mammals, particularly 

rabbits, hares and predators. This census is being conducted on two clear 

nights during February, June, and October of each year along a 48.4 km (30 

mi) route which traverses all major vegetation associations within and adjacent 

to Tract C-a (Figure 14). The route is driven at approximately 16.1 km (10 

mi) per hour with an observer situated on the right top of the vehicle 

operating a spotlight. All mammals sighted within a strip up to 25 m (82 ft) 

wide on the right side of the vehicle are being recorded to species. Odometer 

readings to the nearest 0.16 kra (0.1 mi) are recorded at the start of the 

census and each time a mammal is observed. Habitat is also noted. All data 

are recorded on a standard field data sheet (Figure 22). 

Because of variations in topography and vegetation density it is not 

possible to census accurately all active mammals within a 25 in strip. . To 

account for these variations, the census route is driven once during the evening 

when the "observable distance", up to 25 m, is determined. The portion of the 

survey route located in each vegetation type is determined to the nearest 0.1 m 

by direct measurement during the day. Multiplying width times length in each 

vegetation type provides an estimate of the total area sampled per type by the 

night spotlight census route. The number of animals sighted in each type, 

divided by the area of that type sampled, gives an estimate of density per 

unit area. 
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Figure 20. Typical pitfall can.and drift fence arrangement used to 
capture trap-shy small mammals for Rio Blanco Oil Shale iroject. 





''Reproductive condition, diagnostic characters, future use o 
specimens > etc. Figure 21. Small mammal pitfall field data sheet for th-* 

Rio Blanco Oil Shale Project 
ocolojjy consultants, Ino. 
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total hectares _ 

Hectares Covered Pop. Est./Hectare 

Figure 22. Mammal night road census data and summary sheet for the 
Win Ulnnrn Oil Shale Project. 
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2.3.3.2.5. Bat Investigations 

During the summer months of June and August 1975 and 1976, ECI is to 

employ two techniques to determine the distribution and relative abundance of 

bat species within and adjacent to Tract Ca. 

During daylight hours, old buildings, rock overhangs, crevices and other 

likely places are searched for roosting bats. Active bats in the vicinity of 

Tract Ca are sampled by mist netting. At dusk on four consecutive nights 

during the sampling periods, these nets are placed in a vertical position with 

the bottom shelf less than 0.3 m (1 ft) above ponds or water tanks which bats 

are visiting. Bats striking the net while sweeping low over the water to 

drink are captured in the pocket of the net. The mist net is examined as often as 

necessary through the night to prevent escape or death of captured bats. The 

first individual of each species captured is sacrificed and prepared as a 

voucher specimen. For subsequent captures, the species and sex of the animal, 

the date and location of sampling and the collector’s name are recorded. The 

bat is then released. 

2.3.3.3. RESULTS AND DISCUSSION 

2.3.3.3.1. Live Trapping 

Twenty separate locations were sampled by live trapping grids during 

October and December 1974. Grid locations represented a variety of different 

vegetation types, slope aspects and elevations (Table 4). Data were 

summarized to provide a preliminary view of the ecological distribution and 

relative abundance of trappable rodents captured during the two sampling 

periods. 

Ten rodent species native to the Piceance Basin were represented in fall 

and winter live-trapping samples. These species and the total number of each 

captured during October and December 1974 sampling are presented in Table 6. 

Trapping results for each grid are summarized in Table 7. 

The ecological distribution and abundance of each species, expressed in 

numbers of rodents captured per 100 trap nights for 15 selected areas are 

summarized in Table 8. 
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Table 6. Total number of all small mammal species captured 

Shale Project, October and December, 1974 

on all live trapping grids for the Rio Blanco Oil 

Family 

Common name 

(Species) 

Trapping Period 1 

(October 19-24, 1974) 
Male Female Total 

Trapping 

(December 7 

Male 

Period 2 

-11, 1974) 
Female Total 

Sciuridae (Squirrels, ground squirrels, 

chipmunks) 

Least chipmunk 

(Eutamius minimus) 216 189 406 1 0 1 

Colorado chipmunk 

(Eutamius quadrivittatus) 21 24 45 3 0 3 

Golden mantled ground squirrel 

(Sperir.ophilt.s lateralis) 3 0 3 0 0 0 

Cricetidae (New World mice and rats) 

Deer mouse 

(Peromyscus maniculatus) 226 214 440 96 70 166 

Pinon mouse 

(Peromyscus truei) 6 9 15 4 2 6 

Bushy-tailed woodrat 

(Neotoma cinera) 1 6 7 0 0 0 

Gapper's Red-backed vole 

(Clethrionomys gapperi) 22- 18^ 

Montane vole 

(Microtus montanus) 0 0 0 

Long-tailed vole 
(Microtus longicaudus) 36-V 1*2— 

Sagebrush vole 

(Lagurus curtatus) 8i7 

—^Unable to make positive determination of sex in the field. O' 
cc 





Table 7. Number of individuals of each small mammal species captured on 

Shale Project, during October and December, 1974 

Grid Number - Vegetation Type 

Common name 

(Species) 

Trapping Period 1 
(October 19-24, 1974) 

Male Female 

1 Bottomland meadow 

Deer mouse 

(Peromyscus maniculatus) 

Montane vole 
(Microtus montanus) 

Sagebrush vole 

(Lagurus curtatus) 

2 Pinyon-Juniper (western slope) 

Least chipmunk 

(Eutamius minimus) 

Colorado chipmunk 
(Eutamius quadrivittatus) 

Deer mouse 
(Peromyscus maniculatus) 

Pinon mouse 

(Peromyscus truei) 

3 Sagebrush 

Least chipmunk 

(Eutamius minimus) 

Deer mouse 
(Peromyscus maniculatus) 

( 

J 

each live trapping grid for the Rio Blanco Oil 

Trapping Period 2 
(December 7-12 , 1974) 

Total Male Female Total 

16 22 12 34 

0 & 

2- 3^ 

4 0 0 o 

4 0 0 0 

13 6 1 7 

4 0 1 1 

o
 

o
 

i—
i 0 o 

co 1 5 

O' 
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Table 7. (Continued) 

Grid Number - Vegetation Type 

Common name 

(Species) 

Trapping Period 1 

(October 19-24, 1974) 
Male Female Total 

Trapping Period 2 
(December 7-12 , 1974) 

Male Female Total 

4 Pinyon-Juniper (southern slope) 

Least chipmunk 

(Eutamius minimus) 

Colorado chipmunk 
(Eutamius quadrivittatus) 

Deer mouse 
(Peromyscus maniculatus) 

Pihon mouse 

(Peromyscus truei) 

Long-tailed vole 
(Microtus longicaudus) 

5 Greasewood/Sagebrush (flat) 

Least chipmunk 
(Eutamius minimus) 

Deer mouse• 
(Peromyscus maniculatus) 

Long-tailed vole 
(Microtus longicaudus) 

Sagebrush vole 

(Lagurus curtatus) 

6 Pinyon-Juniper (northern slope) 

Least chipmunk 

(Eutamius minimus) 

4 

1 

0 

9 

0 

6 

3 

0 

18 

5 

10 

4 

0 

0 

0 

14 

1 

0 

0 

4 

1 

0 

0 

18 

1/ 

10 

24 

3 

21 

0 0 

13 

45 

i±/ 

0 

0 

9 

0 

12 

0 

21 

,1/ 

,1/ 

0 

U> 

o 
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Table 7. (Continued) 

Grid Number - Vegetation Type 

Common name 

(Species) 

Trapping Period 1 

(October 19-24, 1974) 

Male Female Total 

Trapping Period 2 

(December 7-12 , 1974) 
Male Female Total 

Pinyon-Juniper (northern slope) (continued) 

Colorado chipmunk 

(Eutamius quadrivittatus) 3 2 5 3 0 3 

Deer mouse 
(Peromyscus maniculatus) 5 2 7 1 0 1 

Pihon mouse 

(Peromyscus truei) 0 1 1 0 0 0 

P.abbitbrush 

Least chipmunk 

(Eutamius minimus) 6 19 25 0 0 0 

Deer mouse 
(Peromvscus maniculatus) 8 5 13 10 12 22 

Long-tailed vole 

(Microtus longicaudus) 1- 5— 

Sagebrush (northern slope) 

Least chipmunk 
(Eutamius minimus) 14 1 15 0 0 0 

Deer mouse 
(Peromvscus maniculatus) 13 14 27 2 3 5 

Long-tailed vole 

(Microtus longicaudus) 0 0 0 

Sagebrush vole 

(Lagurus curtatus) 0 0 0 & 
hO 

3
.7

1
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Table 7. (Continued) 

Grid Number - Vegetation Type 

Common name 

(Species) 

Trapping Period 1 

(October 19-24, 1974) 
Male Female Total 

Trapping Period 2 
(December 7-12, 1974) 

Male Female Total 

9 Upland Meadow 

Least chipmunk 

(Eutamius minimus) 

Deer mouse 
(Peromyscus maniculatus) 

Long-tailed vole 
(Microtus longicaudus) 

Sagebrush vole 

(Lagurus curtatus) 

10 Pinyon-Juniper/Mixed brush (northern slope) 

Least chipmunk 
(Eutamius minimus) 

Colorado chipmunk 
(Eutamius quadrivittatus) 

Deer mouse 
(Peromyscus maniculatus) 

11 Mixed Brush (northern slope) 

Least chipmunk 

(Eutamius minimus) 

Deer mouse 

(Peromyscus maniculatus) 

7 

17 

0 

0 

11 

2 

15 

11 

8 

5 12 

11 28 

0 0 

0 o 

5 16 

3 5 

4 19 

10 21 

5 13 

0 0 

0 0 0 

8 

0 0 0 

0 0 0 

3 14 

0 0 

0 1 

0 

1 

ho 

CO 

Sagebrush vole 

(Lagurus curtatus) 0 

ho 
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Table 7. (Continued) 

».• 

C•.d Number - Vegetation Type 

Common name 

(Species) 

Trapping 
(October 19 

Male 

Period 1 

-24, 1974) 

Female Total 

Trapping Period 2 

(December 7-17, 1974) 
Male Female Total 

12 Pinyon-Juniper/Sagebrush 
least chipmunk 

(Eutamius minimus) 7 5 12 0 0 0 

Deer mouse 

(Peromyscus maniculatus) 4 4 8 3 7 10 

i 3 <. pland meadow 

Least chipmunk 

(Futamius minimus) 1 0 1 0 0 0 

Ik or mouse 

(? renyscus maniculatus) 4 4 O O 0 0 o 

( reasevood/'Sagebrush 

l.eas t chipmunk 

(Eutamius minimus) 34 29 63 0 0 0 

Peer mouse 

(Peromyscus maniculatus) 35 32 6S 9 6 15 

Lcig-tailed vole 

(Microtus longicaudus) Mr 
-1/ 
/— 

ik“''cn-Juniper (southern slope) 

T isw chipmunk 

(1 : mi us minimus) 25 31 56 0 0 0 

Colorado chipmunk 

( utamius quadrivittatus) 4 7 11 0 0 0 

or mouse 

(i omyscus maniculatus) 15 17 32 6 7 13 

Lo 





Table 7. (Continued) 

Grid Number - Vegetation Type Trapping Period 1 Trapping Period 2 

Common name (October 19-24, 1974) (December 7-J2 , 1974) 

(Species) Male Female Total Male Female 

C Pinyon-Juniper (southern slope) (continued) 
Pinon mouse 

(Peromyscus truei) 2 

Eushy-tailed woodrat 

(Neotoma cinerea) 0 

D Pinyon-Juniper (northern slope) 

Least chipmunk 

(Entamlus minimus) 17 

Colorado chipmunk 

(Eutamius quadrivittatus) 5 

Golden-mantled ground squirrel 

(Spermophilus lateralis) 1 

Deer mouse 

(Peromyscus maniculatus) 26 

Pihon mouse 

(Peromyscus truei) 1 

Bushy-tailed woodrat 

(Neotoma cinerea) 1 

Sagebrush vole 
'(Lagurus curtatus) 

E. Sagebrush (northern slope) 

Least chipmunk 

(Eutamius minimus) 27 

1 3 

5 5 

14 

10 

0 

24 

31 

15 

1 

50 

3 

0 

2 0 

0 0 

0 0 

0 0 

0 0 

0 1 

1 0 

0 0 

0 0 

Total 

2 

0 

0 

0 

0 

1 

1 X 

0 

0 

24 51 0 0 0 





Table 7. (Continued) 

Trapping Period 1 Trapping Period 2 

(October 19-24, 1974) (December 7-12, 1974) 

Male Female Total Male Female Total 

Grid Number - Vegetation Type 

Common name 

(Species) 

E Sagebrush (northern slope) (continued) 

Golden-mantled ground squirrel 

(Spermophilus lateralis) 

Deer mouse 

(Peromyscus maniculatus) 

Bushy-tailed woodrat 

(Neotoma cinerea) 

Sagebrush vole 
(uC gurus curtatus) 

F Mixed brush (southern slope) 

Least chipmunk 

(Eutamius minimus) 

Deer mouse 

(Peromyscus maniculatus) 

Gapper’s Red-backed vole 

(Clethrionomys gapperi) 

Sagebrush vole 

(Lagurus curtatus) 

G Douglas fir (northern slope) 

Deer mouse 

(Peromyscus maniculatus) 

Gapper’s Red-backed vole 

(Clethrionomys gapperi) 

2 0 2 

20 25 45 

0 1 1 

18 18 36 

11 4 

1 2 3 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

ooo 

0 0 0 

1 0 1 

N5 

Ln 
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Table 7. (Continued) 

Grid Number - Vegetation Type 
Common name 
(Species) 

Trapping Period 1 

(October 19-24, 1974) 

Male Female Total 

Trapping 
(December 7 

Male 

Period 2 
-12, 1974) 

Female Total 

H Aspen (northern slope) 
Least chipmunk 

(Eutamius minimus) 6 10 16 0 0 0 

Deer mouse 

(Peromyscus maniculatus) 2 0 2 0 0 0 

Gapper's Red-backed vole 

(Clethrionomys gapperi) eV 

Long-tailed vole 

(Microtus longicaudus) 18- 25^ 

—^Unable to make positive determination of sex in the field. 

hJ 

O' 
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Table 8. Ecological distribution and abundance (animals/100 trap nights) of trappable rodents captured on live trapping grids 

for the Rio Blanco Oil Shale Project, October and December, 1974 

Habitat Type 
(Aspect/Elevation) 

Trap Nights 

Fall 

Peromyscus 

maniculatus 

Microtus 

montanus 

Clethrionomys 

gapperi 

Lagurus 

curtatus 

Microtus Pero nvscus 

lone! caudus t 
Fall 

ruei 

Winter Fall Winter Fall Winter Fall Winter Fail Winter Fall Winter Winter 

Greasewood-Sagebrush 830 

(Flat/6500’) 330 13.6 10.9 0 0 0 0 0 0.3 2.1 2.7 0 0 

Sagebrush S30 
(Northern slope/7200’-7500')330 8.7 1.5 0 0 0 0 0.4 0.9 0 0.3 0 0 

Sagebrush 165 

(Flat/6000’) 165 4.8 3.0 0 0 0 0 0 0 0 0 0 0 

Mixed- Brush 665 

(Southern slope/8000’) 165 2.3 0 0 0 0.3 0 0.3 0 0 0 0 0 

Mixed Brush 165 

(Northern slope/7000’) 165 7.9 0.6 0 0 0 0 0 0.6 0 0 0 0 

Bottomland Meadow 165 

(Flat/6000’) 165 9.7 20.1 0 3.6 0 0 1.2 1.8 0 0 0 0 

Upland Meadow 330 

(Flat/7500’-S200') 330 10.9 2.4 0 0 0 0 0 0.6 0 0.3 0 0 

Douglas Fir 165 

(Northern slope/8200’) 165 1.8 0.6 0 0 10.9 7.3 0 0 0 0 0 0 

Aspen 165 

(Northern slope/8200') 165 1.2 0 0 0 1.2 3.6 0 0 10.9 15.2 0 

Pinyon-J unip e r 830 
(Southern slope/6500’) 330 5.0 9.4 0 0 0 0 0 0 0 0.3 o.s 1.2 
Pinyon-Juniper S30 

(Northern slope/6800’) 330 6.9 0.6 0 0 0 0 0.1 0 0 0 0.5 0.3 

Pinyon-Juniper 165 
(Western slope/6S00') 165 7.9 4.2 0 o 0 0 0 0 0 0 2 .4 0.6 

Pinyon-Juniper/Mixed Brush 165 

(Northern slope/6900’) 165 11.5 2.4 0 0 0 0 0 0 0 0 0 0 
Pinyon-Juniper/Sagebrush 165 
(Flat/7400') 165 4 8 6.0 0 0 0 0 0 0 0 0 0 0 
Rabbitbrush 165 
(Flat/6500’) 165 7.9 13.3 0 0 0 0 0 0 0.6 3.0 0 0 3

.7
7

 





Table 8. (Continued) 

Trap Nights 

Habitat Tvpe Fall 

Eutamias 

quadrivittatus 

Eutamias 

minimus 

Neotoma 

cinerea 

Spermophilus 

lateralis Total Total 

(Aspect/Elevation) Winter Fall Winter Fall Winter Fall Winter Fall Winter Fall Winter 

Greasevood-Sagebrush 

(Flat/6500’) 

830 

330 0 0 9.2 0 0 0 0 0 24.9 13.9 

Sagebrush 8J30 

(Northern slope/7200'-7500’)330 0 0 8.0 0 0.1 0 0.2 0 17.4 2.7 

Sagebrush 
(Flat/6000') 

165 

165 0 0 6.0 0 0 0 0 0 10.8 1.5 

Mixed Brush 

(Southern slope/8000') 

665 

165 0 0 5.6 0 0 0 0 0 8.5 0 

Mixed Brush 

(Northern slope/7000’) 

165 

165 0 0 12.7 0 0 0 0 0 20.6 1.2 

Bottomland Meadow 

(Flat/6000’) 

165 

165 0 0 0 0 0 0 0 0 10.9 24.2 

Upland Meadow 

(Flat/7500’-8200') 
330 

330 0 0 3.9 0 0 0 0 0 14.8 3.3 

Douglas Fir 

(Northern slope/8200’) 

165 

165 0 0 0 0 0 0 0 0 12.7 7.9 

Aspen 

(Northern slope/3200’) 

165 

165 0 0 9.7 0 0 0 0 0 23.0 18.8 

Pinyon-Juniper 

(Southern slope/6500’) 

830 

330 1.9 0 8.9 0 0.6 0 0 0 17.2 10.9 

Pinyon-Juniper 

(Northern slope/6800') 

830 

330 2.4 0.9 4.3 0.3 0.1 0 0.1 0 14.4 2.1 

Pinyon-Juniper 

(Western slope/6800’) 
165 

165 2.4 0 2.4 0 0 0 0 0 15.1 1.0 

Pinvon-Juniper/Mixed Brush 

(Northern slope/6900’) 
165 

165 3.0 0 9.7 0 0 0 0 0 24.2 0.2 

Pinyon-Juniper/Sagebrush 

(Flat/7400’) 
165 

165 0 0 7.3 0 0 0 0 0 18.2 6.0 

Rabbitbrush 

(Flat/6500') 
165 

165 0 0 15.1 0 0 0 0 0 23.6 16.3 

00 
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The paucity of small mammal data gathered in the field during only two 

sampling periods prohibits the formulation of definitive conclusions. There¬ 

fore, summarized field data gathered during fall and winter sampling have 

been compared to those data presented in the available literature in attempts 

to qualify our findings to date, 

the literature enable us to pred 

Comparisons of our limited data to those in 

ct certain expected trends, such as the 

ecological distribution and species diversity of small mammals in the area of 

investigation. Increasing small 

trapping efforts in the Piceance 

interpretations presented in thi 

mammal data base resulting from future 

Basin should confirm many of the preliminary 

i report. 

The deer mouse (Peromyscus tmfriculatus) was present in all habitat types 

sampled. This species was relatively common (4.8 to 13.6 mice/100 trap 

nights) in the fall in all vegetatiUk types below 8000 ft elevation and 

relatively abundant in greasewood-sag^brush (flat areas with an elevation of 

6500 ft) and pinyon-juniper/mixed bru^i (north slope with an elevation of 

6900 ft) . Brown (1967) found ]?. manicilatus to be abundant in sagebrush and 

mountain mahogany communities in southeastern Wyoming. He suggested that 

m mtities of seeds suitable for 

Johnson (1973) reported deer mice 

these vegetation types produce large q 

comsumption by deer mice. Larrison anc 

to be the most abundant rodent in distirbed sagebrush and shadscale 

communities in Idaho. P. maniculatus ms relatively scarce or absent 

from high elevation mixed brush, Dougls> fir and aspen types during both 

fall and winter sampling, but was relat vely abundant (20.1 mice/100 trap 

nights) in the bottomland meadow (flat 

during winter sampling. P. maniculatus 

in Colorado, from low meadows to alpine 

most abundant of all Colorado mammals ( 

in surveying mice and shrew distributio 

rea with an elevation of 6000 ft) 

commonly occurs at all elevations 

tundra (Warren, 1942) and is the 

rmstrong, 1972). Williams (1955), 

in central Colorado during 

the summer, found ]?. maniculatus to be^ommon in all montane communities 

sampled (above 8700 ft elevation), and»^st abundant on disturbed areas, 

some of which were above 9600 ft ele^A. Brown (1967) rarely captured 

deer mice in spruce-fir forests-'*“t found\^em common in aspen stands in the 

Medicine Bow Mountains 0f>y6ming. It is likly that summer sampling in the 

Piceance Basin will yy<d a higher capture succ^ for p. maniculatus at the 

high altitude traprJ-n8 sites. 

/ • 
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The montane vole (Hlcrotus montanus) did not appear in any vegetation 

type during fall sampling, and was captured in low numbers (3.6 voles/100 

trap nights) only in the bottomland meadow during winter. This species was 

not taken in any other vegetation type. The altitudinal range of M. montanus 

in Colorado is from 6000 ft to above timberline, but this species prefers 

grassy meadows and other areas of dense ground cover such as those found in 

aspen stands (Armstrong, 1972). Williams (1955) captured montane voles in 

stream bottom and grazed meadow communities in central Colorado. Brown (1967) 

likewise found M. montanus to be common in grassy meadow situations in south¬ 

eastern Wyoming. 

The red-backed vole CClethrionomys gapperi) vas relatively abundant in 

the Douglas fir vegetation type during the fall and winter sampling periods 

(10.9 and 7.3 mice/100 trap nights respectively). This species was present, 

but infrequently taken in aspen and high elevation mixed brush. Clethrionomys 

gapperi was not captured in vegetation types below 8000 ft elevation. Warren 

(1942) reported that C. gapperi rarely occurs below 8000 ft elevation and 

Armstrong (1972) stated that this boreal forest species is usually confined 

to well developed coniferous zones from 8000 to 11,000 ft in Colorado. 

Williams (1955) found C. gapperi to be abundant in lodgepole pine forests in 

central Colorado and Brown (1967) reported this species to be very numerous 

in spruce-fir forests, common in lodgepole pine and present, but in fewer 

numbers, in aspen in southeastern Wyoming. 

The sagebrush vole (Lagurus curtatus) was captured in seven different 

vegetation types but was only taken in bottomland meadow with any regularity. 

This trap shy species was taken in such small numbers in other vegetation 

types (greasewood-sagebrush, sagebrush, mixed brush, upland meadow, and pinyon- 

juniper) that preliminary conclusions concerning its habitat distribution and 

abundance are somewhat tentative. Sagebrush voles are usually associated with arid 

situations in Colorado (Lechleitner, 1969) and are generally limited to stands 

of sagebrush (Artemisia) mixed with other shrubs up to 9000 ft elevation in 

Rio Blanco County (Armstrong, 1972). Larrison and Johnson (1973) found L^. 

curtatus to be present in small numbers in sagebrush and crested wheatgrass 

communities in Idaho. Continued trapping efforts should more clearly elucidate 

the habitat preferences of L. curtatus in the Piceance Basin. 
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The long-tailed vole (Microtus longicaudus) was relatively abundant 

<|0.9 and 15.2 voles/100 trap nights) in aspen during the fall and winter 

■Sampling periods respectively. The long-tailed vole was present, but in 

/fewer numbers in both greasewood-sagebrush and rabbitbrush during both fall 

|and winter trapping periods. 'This species was also taken in small numbers in 
f 
j sagebrush, upland meadow, and pinyon-juniper vegetation types during the winter 

trapping period. M. Iongicaudus inhabits a variety of vegetation types in 

Colorado, from wet to dry meadow, rocky slopes (Warren, 1942), and has a 

wide altitudinal range, from below 5000 ft to above timberline in western 

Colorado (Armstrong, 1972). Durrant and Robinson (1962) found this species 

to be common in brushy meadows with a sparse herbaceous stratum in southwestern 

Colorado, suggesting that the long-tailed vole is not as dependent on dense 

ground cover as is Microtus montanus. Brown (1967) found the long-tailed 

vole to be common in meadow and bog situations and aspen forests but absent 

from sagebrush and mountain mahogany communities in southeastern Wyoming. 

The pinon mouse (Peromyscus truei) was not captured in large numbers 

during either sampling period, but this species did appear with some regularity 

in three pinyon-juniper stands (south, west, and north slopes) below 6900 ft 

elevation. The pifton mouse was not captured in the two pinyon-juniper sample 

sites above 6900 ft, or in any other vegetation type. In Colorado, this 

species is common only in pinyon-juniper below 7000 ft elevation (Lechleitner, 

1969) but has been reported as an uncommon occurrence in pinyon-juniper 
• i - * v. jj .-j ~_ . 

up to 8500 ft elevation in western Colorado (Armstrong, 1972). Peramyscus 

truei is generally restricted to pinyon-juniper woodlands because it is depen¬ 

dent on the juniper for nesting sites and juniper berries as its preferred winter 

food (Douglas, 1969). 

The Colorado chipmunk (Eutamias quadrivittatus) was captured in small 

numbers at all pinyon-juniper trapping grids below 6900 ft elevation. This 

species was not taken in the pinyon-juniper sample site at 7400 ft elevation, 

or in any other vegetation type. The Colorado chipmunk was not captured with 

any regularity during the winter sampling period probably because it had 
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entered a period of winter inactivity. IS. quadrivittatus inhabits 

forested and brushy areas in Colorado and is particularly fond of rocky ground 

(Warren, 1942), Williams (1955) captured this species in a stream bottom 

community above 8700 ft elevation in central Colorado and Armstrong (1972) 

reported that the Colorado chipmunk can range from 4200 ft to 10,500 ft 

elevation and typically inhabits areas of broken rocks and open coniferous woodland. 

The least chipmunk (Eutamias minimus) was regularly captured at all 

elevations in all vegetation types, except bottomland meadow and Douglas fir, 

during fall sampling. This species was relatively abundant in rabbitbrush 

and mixed brush communities and was also captured in large numbers in grease- 

wood-sagebrush, sagebrush, aspen and piny on-juniper types. E_. minimus 

was relatively common, in upland meadow and pinyon-juniper above 6800 ft 

elevation. The least chipmunk ranges from 6000 ft to 12,000 ft in western 

Colorado and utilizes a variety,.of habitats from sagebrush plains to coniferous 
v:_ * 

forests (Lechleitner, 1969). EL minimus is the most abundant Colorado 

sciurid and has the widest ecological range of any sciurid in the state. 

This species, however, is rarely seen in dense unbroken forest (Armstrong, 

1972) which might explain why it was not taken in the Douglas fir type 

sampled. In sharp contrast to the fall sample period, only one least 

chipmunk was captured during winter sampling and this was at a pinyon- 

juniper trapping grid. The least chipmunk is not a true hibemator, but does 

enter periods of torpidity during cold weather and is generally inactive 

through the winter (Lechleitner, 1969), 

Trapping success was greatly reduced during the winter sampling period 

in all vegetation types except the bottomland meadow, where trap success was 

higher than it was during fall sampling. The almost complete absence of 

12. minimus, a major constituent of fall samples, is partially responsible 

for the reduced winter trap success. 
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) The different vegetation types sampled varied considerably in terms of 

the total number of rodents captured per 100 trap nights. Greasewood-sngc, 

aspen, and rabbitbrush vegetation types were the most productive during both 

fall and winter sampling periods, butami as minimus and Peromyscus maniculatus 

accounted for about 86.0% of all rodents captured in the greasewood-sage and 

rabbitbrush during fall and winter, while Mlcrotus sp. and E. minimus comprised 

85.6% of the rodents captured in the aspen during fall and winter. Mixed 

brush and pinyon-juniper/sagebrush communities yielded relatively large numbers of 

trappable rodents during the fall sampling period but not during winter. Eutamias 

minimus was common in both these vegetation types during fall but absent from 

winter samples resulting in an overall decline in winter trap success in 

these plant communities. The bottomland meadow grid demonstrated the highest 

trap success during winter sampling when P. maniculatus was captured in large 

numbers. This sharp increase in trap success over the fall sampling period 

may be related to the availability of natural food and the altitudinal position 

of the bottomland meadow grid. An abundant natural food supply during fall 

sampling would have reduced the response to trap baits and, therefore, reduced 

& trap success; however, as this food supply dwindled with the approach of 

winter, animals would have been more easily attracted to the bait. In addition, 

the low elevation of this grid may have permitted some small mammal species 

to be more active later into the cold season than would be possible at higher 

elevation grids. A combination of these two factors may have been responsible 

for the increased winter trap success in the bottomland meadow. 

Sagebrush (flat areas at an elevation of 6000 ft) and mixed brush (south 

slope at an elevation of 8000 ft) demonstrated the lowest trap success during 

both winter and fall sampling. 

The greatest number of different rodent species was recorded for the 

sagebrush communities - north slope at an elevation of 7200 ft (6 species total), 

pinyon-juniper - south slope at an elevation of 6500 ft (6 species total), and 

pinyon-juniper - north slope at an elevation of 6800 ft (7 species total). 

Only two different rodent species were recorded for sagebrush communities (flat 

areas at 6000 ft elevation), Douglas fir (north slope at 8200 ft elevation), 

and pinyon-juniper/sagebrush (flat areas at 7400 ft elevation). 
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The different vegetation types sampled varied considerably in terms of 

the total number of rodents captured per 100 trap nights. Greasewood-sage, 

aspen, and rabbitbrush vegetation types were the most productive during both 

fall and winter sampling periods. Eutnmins minim* nnd Perotnyscus maniculatus 

accounted for about 86.0% of all rodents captured in the greasewood-sage and 

rabbitbrush during fall and winter, while Microtus sp. and E. minimus comprised 

85.6% of the rodents captured in the aspen during fall and winter. Mixed 

brush and pinyon-juniper/sagebrush communities yielded relatively large numbers of 

trappable rodents during the fall sampling period but not during winter. Eutamias 

minimus was common in both these vegetation types during fall but absent from 

winter samples resulting in an overall decline in winter trap success m 

these plant communities. The bottomland meadow grid demonstrated the highest 

trap success during winter sampling when P. maniculatus was captured m large 

numbers. This sharp increase in trap success over the fall sampling period 

may be related to the availability of natural food and the altitudinal position 

of the bottomland meadow grid. An abundant natural food supply during fall 

sampling would have reduced the response to trap baits and, therefore, reduced 

trap success; however, as this food supply dwindled with the approach of 

winter, animals would have been more easily attracted to the bait. In addition 

the low elevation of this grid may have permitted some small mammal species 

to be more active later into the cold season than would be possible at higher 

elevation grids. A combination of these two factors may have been responsible 

for the increased winter trap success in the bottomland meadow. 

Sagebrush (flat areas at an elevation of 6000 ft) and mixed brush (south 

slope at an elevation of 8000 ft) demonstrated the lowest trap success during 

both winter and fall sampling. 

The greatest number of different rodent species was recorded for the 

sagebrush communities - north slope at an elevation of 7200 ft (6 species total) 

pinyon-juniper - south slope at an elevation of 6500 ft (6 species total) , and 

pinyon-juniper - north slope at an elevation of 6800 ft (7 species total). 

Only two different rodent species were recorded for sagebrush communities (flat 

areas at 6000 ft elevation), Douglas fir (north slope at 8200 ft elevation), 

and pinyon-juniper/sagebrush (flat areas at 7400 ft elevation). 
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2.3.3.3.2. Laboratory Studies 

Small mammal specimens for the analysis of stomach contents were to 

be collected in October and December 1974. The delay in initiating the 

terrestrial baseline data collection program together with the concern for the 

safety of ECI field personnel during the October mule deer hunting season 

forced postponement of the October specimen collection until November 9-14. 

The December removal trapping occurred on schedule during December 7-11, 1974. 

During both sampling periods a total of 60 specimens of three different 

species in seven different vegetation types was to be collected (Table 5). 

Although sampling intensity was increased in all areas sampled, unfavorable 

weather conditions and the corresponding decreased small mammal activity 

resulted in only 20 and 8 specimens of two species being collected for the 

November and December sampling periods respectively. The results of the 

stomach analyses are summarized in Tables 9 to 14. 

During the winter months, the diet of foraging small mammals is limited 

by food availability. Since succulent vegetation parts and invertebrates 

are for the most part unavailable, seeds tend to comprise the largest per¬ 

centage of the winter diet. This is evidenced by the stomach analysis results 

for the deer mouse (Peromyscus manjculatus) and the least chipmunk (Eutajiiias 

minimus) captured in the vicinity of Tract C-a for November and December. In 

all four vegetation types where these species were collected, seeds made up 

at least 67% of the total diet. 

The montane vole (Microtus monlanus) , however, showed a preference foi. 

succulent parts in the two vegetation types where it was collected. This 

could represent either a marked preference for succulent parts or increased 

availability of this food type in the vegetation associations where the montane 

vole was collected. The second hypothesis seems to be discounted, however, 

by the fact that deer mice collected in the greasewood-sagebrush with the voles 

revealed a larger percentage of seeds in their diet. In any case, the sample 

size is too small and the resulting data too incomplete at this time to 

warrant any definite conclusions concerning small mammal food habits in the 





Table 9. Stomach contents of the montane vole (Microtus montanus) captured in bottomland meadow 

habitat for the Rio Blanco Oil Shale Project, November, 1974 

Stomach Contents (% diet composition) 
Species Seed Succulent Vertebrate Invertebrate Empty Field 

Microtus montanus //I 6% 86% 0% 0% 8% 

Microtus montanus it 2 28% 70% 0% 2% 0% 

Microtus montanus in 16% 80% 0% 4% 0% 

AVERAGE % Composition 16.7% 78.6% 0% 2.0% 2.6% 
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Table 10. Stomach contents of the deer mouse (Peromyscus maniculatus) and montane vole (Microtus 

montanus) captured in greasewood-sagebrush habitat for the Rio Blanco Oil Shale Project, 
November, 1974 

Stomach Contents (% diet composition) 
Species Seed Succulent Vertebrate Invertebrate Empty Field 

Peromyscus maniculatus n 74% 12% 0% 0% 14% 

Peromyscus maniculatus #2 78% 8% 0% 0% 14% 

Peromyscus maniculatus #3 90% 6% 0% 2% 2% 

Peromyscus maniculatus 7/4 82% 8% 6% 2% 2% 

Peromyscus maniculatus #5 86% 6% 4% 0% 4% 

AVERAGE % Composition 82.0% 8.0% 2.0% 0.8% 7.2% 

Microtus montanus #1 4% 94% 2% 0% 0% 

Microtus montanus #2 88% 10% 0% 0% 2% 

AVERAGE % Composition 46.0% 52.0% 1.0% 0.0% 1.0% 





Table 11. Stomach contents of the deer mouse (Peromyscus maniculatus) captured in pinyon-juniper 

(southern slope) habitat for the Rio Blanco Oil Shale Project, November, 1974 

Species 

Stomach Contents (% diet composition) 

Seed Succulent Vertebrate Invertebrate Empty Field 

Peromyscus maniculatus n 66% 22% 2% 2% 8% 

Peromyscus maniculatus n 82% 14% 0% 0% 4% 

Peromyscus maniculatus ,73 58% 24% 2% 0% 16% 

Peromyscus maniculatus #4 92% 6% 0% 0% 2% 

Peromyscus maniculatus #5 70% 6% 0% 18% 6% 

AVERAGE % Composition 73.6% 14.4% 0.8% 4.0% 7.2% 

N5 .3
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Table 12. Stomach contents of the deer mouse (Peromyscus maniculatus) captured in sagebrush habitat 

for the Rio Blanco Oil Shale Project, November, 1974 

Stomach Contents (% diet composition) 
Species Seed Succulent 

i 
Vertebrate Invertebrate Empty Field 

Peromyscus maniculatus //I 66% 26% 2% 2% 4% 

Peromyscus maniculatus 42 60% 40% 0% 0% 0% 

Peromyscus maniculatus 43 70% 22% 0% 0% 8% 

Peromyscus maniculatus #4 72% 20% 0% 0% 8% 

Peromyscus maniculatus 45 68% 14% 2% 0% 16% 

AVERAGE % Composition 67.2 % 24.4% 0.8% 0.4% 7.2% 
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Table 13. Stomach contents of the deer mouse (Peromyscus maniculatus) captured in greasewood-sagebrush 
habitat for the Rio Blanco Oil Shale Project, December, 1974 

Stomach Contents (% diet composition) 
Species Seed Succulent Vertebrate Invertebrate Empty Field 

Peromyscus maniculatus //I 80% 10% 6% 2% 2% 

Peromyscus maniculatus n 88% 0% 10% 0% 2% 

Peromyscus maniculatus #3 94% 2% 4% 0% 0% 

Peromyscus maniculatus #4 48% 46% 0% 0% 6% 

Peromyscus maniculatus //5 74% 6% 4% 8% 8% 

AVERAGE % Composition 76.8% 12.8% 4.8% 2.0% 3.6% 
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Table 14. Stomach contents of the deer mouse (Peromyscus maniculatus) and the least chipmunk (Eutamias 
minimus) captured;in pinyon-juniper (southern slope) habitat for the Rio Blanco Oil Shale 
Project, December, 1974 

- Stomach Contents (% diet composition) 
Species Seed Succulent Vertebrate Invertebrate Empty Field 

Peromyscus maniculatus //i 88% 6% 4% 0% 2% 

Peromyscus maniculatus #2 76% 10% 2% 12% 0% 

AVERAGE % Composition 82.0% 8.0% 3.0% 6.0% 1.0% 

Eutamias minimus 84% 0% 2% 0% 14% 
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viciyity of Tract C-a. Further investigations and literature search should 

permit a detailed description of small mammal food preferences and a deter¬ 

mination of species differences within similar vegetation types as well as 

' di/ferences between different types for the same species. 

2 . 3.3.3. Pitfall Trapping 

/ Pitfall traps were established in six locations each in a different 
/• 

7 vegetation type, and were operated from October 21 to October 24, 1974 and 

again from December 9 to December 12, 1974. Any species documented by live 

trapping in the same vegetation type were not recorded. 

In October, three shrews were trapped in two locations. A masked shrew 

(Sorex cinereus) was trapped in the greasewood-sagebrush habitat. A masked 

shrew and a Merriam's shrew (S^. merriami) were trapped in the sagebrush habitat. 

In December, two masked shrews were trapped, both in the greasewood-sagebrush 

habitat. 

The Merriam's shrew has never been reported from this area prior to this 

capture. According to Lechleitner (1969) and Armstrong (1972) little is known 

of the habits of this shrew and nowhere does it seem to be abundant. The 

masked shrew is relatively abundant in Colorado and is to be expected in moister 

habitats (Armstrong, 1972). 

2.3.3.3.4. Night Spotlight Census 

The night spotlight census was conducted on the nights of November LI 

and 13, 1974 and February 10 and 12, 1975. This method designed to census 

noctumally active animals, especially lagomorphs, has proven valuable in short- 

grass plains situations but is not entirely viable in the Piceance Basin because 

of the dense vegetation and varied topography which reduce visibility. The 

results of the two census periods are given in Table 1,5. 

The presence of two species of lagomorphs was documented on or near Tract 

C-a. The white-tailed jackrabbit (Lepus townsendii) was easily identified 

by field observation but the cottontail (SyIvilagus sp.) is much more difficult 

distinguish to species. A specimen was collected by ECI personnel and 

identified by Dr. Robert B. Findley of the National Fish and Wildlife Laboratory 

1 





Table 15. Results of the night spotlight censuses conducted November 11 and 13, 1974 and February 10 
and 12, 1975 for the Rio Blanco Oil Shale Project 

November 11 and 13, 1974 
Species Number Sighted Hectares Covered Pop. Est./Hectare 

Cottontail (Sylvilagus sp.) 3 68.35 0.04 

White-tailed jackrabbit (Lepus townsendii) 1 68.35 0.01 

February 10 and 12, 1974 

There were no lagomorphs encountered during this sampling period. 
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as a Nuttall's cottontail (Svlvi 1 nuttallii) . However, it is possible 

that more than one species of cottontail resides in the study area. As 

evidenced by the results, species of all lagomorphs in the vicinity of Tract 

C-a are currently at a low population level. 

2.3.3.4. SUMMARY AND CONCLUSIONS 

2.3.3.4.1. Live Trapping 

Small mammals were sampled at eleven different vegetation types in 20 

separate locations during October and December, 1974. Data have been summarized, 

compared to the available literature and tentatively interpreted. 

Ten different trappable rodent species were recorded for fall and winter 

samples at the 20 live-trap grids. The deer mouse (Peromyscus maniculatus) 

and the least chipmunk (Eutamias minimus) exhibited the widest ecological 

range and the greatest relative abundance of any of the rodents captured. The 

deer mouse regularly appeared in samples from all vegetation types and the 

least chipmunk was captured in all but two vegetation types. The red-backed 

vole (Clethrionomys gapperi), pinon mouse (Peromyscus truei) and Colorado 

chipmunk (Eutamias quadrivittatus) seemed to show definite habitat preferences. 

The red-backed vole appeared only in Douglas fir and aspen with any regularity 

while the pinyon mouse and the Colorado chipmunk were taken only in pinyon- 

juniper. Future trapping efforts should confirm these preliminary findings 

and more clearly elucidate the habitat preferences and ecological distribution 

of other trappable small mammal species in the area of investigation. 

The sharp decline in the numbers of small rodents captured during the 

winter trapping period resulted in part from the almost complete absence of 

the least chipmunk (a major constituent of fall samples). Other small mammal 

species were probably less active and less abundant during the winter sampling 

period and were therefore more difficult to capture. 

The greatest number of different rodent species was recorded for sagebrush 

and pinyon-juniper vegetation types. 

r 





2.3.94 

2.3.3.4.2 . Laboratory Analysis of Stomach Contents 

Unfavorable weather conditions and reduced small mammal activity resulted 

in only 20 and 8 small mammal specimens (far below the desired sample size) 

being collected for stomach analysis during November and December, 1974 

respectively. The results of the analysis indicated that seeds comprise at 

least 67% of the total diet of the deer mouse and the least chipmunk during 

the winter while succulent vegetation parts appear to be the desired food of 

the montane vole. However, the data are insufficient to permit the formulation 

of firm conclusions concerning small mammal food preferences in the vicinity 

of Tract C-a at this time. 

2.3.3.4.3. Pitfall Trapping 

Pitfall trapping was conducted within six different vegetation types 

during October 21-24 and December 9-12, 1974. Two shrew species, masked shrew 

(Sorex cinereus) and Merriam's shrew (JS. merrlami) were documented. The 

latter species had never been reported in the- area prior to this investigation 

(Armstrong, 1972; Lechleitner, 1969). 

2.3.3.4.4. Night Spotlight Census * 

Night spotlight censuses were conducted on November 11 and 13, 1974 and 

February 10 and 12, 1975. At least two species of lagomorphs, the white¬ 

tailed jackrabbit (Lepus townsendil) and the cottontail (Sylvilagus sp.) were 

observed during the censuses. Population densities of all lagomorph species 

are presently low. 
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II. SMALL MAMMALS 

A. Live Trapping 

GRID AND FILE NUMBER 

Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 
Grid 

1 - Bottomland Meadow—. (5.1.2.1) 
2 - Cath Road P-J (5.1.2.2) 
3 - Boot Hill Sage (5.1.2.3) 
4 - Cliff P-J (5.1.2.4) 
5 - Boxelder Bottom (5.1.2.5) 
6 - Gas Line P-J (5.1.2.6) 
7 - Rabbitbrush (5.1.2.7) 
8 - Remark Sage (5.1.2.8) 
9 - Upland Meadow (5.1.2.9) 

10 - Tower P-J/Brush (5.1.2.10) 
11 - Tract Mtn Brush (5.1.2.11) 
12 - Horse P-J/Sage (5.1.2.12) 
13 - Ridgetop Meadow (5.1.2.13) 
14 - Greasewood-Sage (5.1.2.14) 
15 - South P-J (5.1.2.15) 
16 - Hunting Club P-J (5.1.2.16) 
17 - Sage (5.1.2.17) 
18 - Mountain Brush (5.1.2.18) 
19 - Douglas Fir (5.1.2.19) 
20 — Aspen (5.1.2.20) 

B. Removal Trapping (5.2.2.1) 

C. Distribution Records (14.1.1) 
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0302 2003 1021 0123 0314 0454 1244 •1434 

0303 2004 1022 0124 0315 0455 1245 1435 
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vucrz 0104 1040 4200 1405 0251 0441 1231 1421 

0003- 0105 1050 4300 0111 0252 0442 1232 1422 

0004- • 0201 1100 4400 0112 0253 0443 1233 1423 

^'005- 0202 1200 1011 0113 0254 0444 1234 1424 

, / -0040- 0203 1300 1012 0114 0255 0445 1235 1425 

■70^ -0020 0204 1400 1013 0115 0311 0451 1241 1431 

0030^ 0205 2001 1014 ' 0121 0312 0452 1242 1432 

H04CL 0301 2002 1015 0122 0313 0453 1243 1433 

0050' 0302 2003 1021 0123 0314 0454 1244 1434 

. 0400 0303 2004 1022 ( 0315 0455 1245 1435 

41200 0304 2005 1023 —0125 0321 1111 1251 1441 

"0300^ 0305 2010 1024 0131 0322 1112 1252 1442 

-0400— 0401 2020 1025 0132 0323 1113 1253 1443 

1000— 0402 2030 1031 0133 0324 1114 1254 1444 

2000- 0403 2040 1032 0134 0325 1115 1255 1445 

3000— 0404 2050 1033 0135 0331 1121 1311 1451 

I / 40OCT' 0405 2100 1034 0141 0332 1122 1312 1452 

'7pt- S)041- 0110 2200 1035 0142 0333 1123 1313 1453 

0012— 0120 2300 1041 0143 0334 1124 1314 1454 

0013— 0130 2400 1042 0145 0335 1125 1315 1455 

■0014“ 0140 3001 1043 0151 0341 1131 1321 2111 

cots'" 0150 3002 1044 0152 0342 1132 1322 2112 

0021-* 0210 3003 1045 0153 0343 1133 1323 2113 

V ^'1022- 0220 3004 1051 0154 0344 1134 1324 2114 

4)023— 0230 3005 1052 0155. 0345 1135 1325 2115 

0024 0240 3010 1053 0211 0351 1141 1331 2121 

■3523=- 0250 3020 1054 0212 0352 1142 1332 2122 

0034^ 0310 3030 • 1055 0213 0353 1143 1333 2123 

0032- 0320 3040 1101 0214 0354' 1144 1334 2124 

0033 0330 3050 1102 0215 0355 1145 1335 2125 

0034 0340 3100 1103 0221 0411 1151 1341 2131 

0035- 0350 3200 ' 1104 0222 0412 1152 1342 2132 

j 0041 0410 3300 1105 0223 0413 1153 1343 2133 

0042 0420 3400 1201 0224 0414 1154 1344 2134 

oo^y 0430 4001 1202 0225 0415 1155 1345 2135 

0440 4002 1203 0231 0421 1211 1351 2141 
2> ■ ' 7J.7-. 

' -0045 0450 4003 1204 0232 0422 - 1212 1352 2142 

0051 1001 4004 1205 0233 0423 1213 1353 2143 

0052 1002 4005 1301 0234 0424 1214 1354 2144 

\ 
\ 0053 1003 4010 1302 0235 0425 1215 1355 2145 

0054 1004 4020 1304 0241 0431 1221 1411 2151 

0055 1005 4030 1305 0242 0432 1222 1412 2152 

0101 1010 4040 1401 0243 0433 1223 1413 2153 

L *?102 
1020 4050 1402 0244 0434 1224 1414 2154 
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SMALL MAMMAL LIVE TRAPPING FIELD DATA SHEET 

Grid name /jsT>+S ''^ " '' ! Grid O’* 

ocology consultants, tno, f 

k ' 2-' 

late, time traps set /7-^/W QM. ■ °ate, time traps checked 
''jt - • __ 

I 

LaL-r toe clip # used on previous day 0/Q"2^-Checked by_ 3C— 

:=±L 
■IT- 

Total 

m 

Species. 

Toe 
Clip 

No. 

» r I 

Sex 

Vi, 6/ *>3 
? 
1 

j/4-L—7 ; 
\/y/ i ■ i/'A'5 OOll 7 

^- 

lot of | £ Li-L-r^r--—1- 
■0 7 

-. * '• ' •* 
1 Os o Q • v a 

I \ At f)-V ?)~}_ 
7 

$ 

Age I Reprod. Trap I Animal 
Weight I Weight 

> 

ti, 

U 

•f k.-A. 
V3T 

Additional 

Notes 

f/7 i**1 S?> 

vr~ > 

ocology consultants, Ino* 



I 

I 



Grid name 

SMALL MAMMAL LIVE TRAPPING FIELD DATA SHEET -. 

• Grid # Gr Project_ 8s Trap night 

ocotcgy consultants. Inf 

Date, time traps set_ ■/<?/-tv- Date, time traps checked /Z//g/ 

T ^t toe clip # used on previous day_ Ol 0 ^ Checked by J'£$ / T'f 

'apt. 
‘.oc. 

Total 
Weight Species. 

Toe 
Clip 

No 7 
V N Sex 

Age 
Class 

Reprod. 
Status 

Trap 

Weight 

Animal 
Weight 

Additional 

Notes 

i) -I r»o?>K 7 4 - 

* £_£_ 

m— 

•v -/ A-y—£/ »i -- 

52-01 
7 

9 . 4 
• 

« 
<ro 

\ \_ 

/P "S' 
. / 1-JK-fj? -p '4H-1-- 

n, w ^ 0ZO7- 7 A . 
* " r'j'V_ 

* 7 
i z— 7 M i*/? /■> VI 02-0^ 7 T* <*5“ 

C - ’) OZof ? A 1" .<T£> 
—I--—(i \ -k—r:—-- 

CIT. gTp.~> OP-r- » j o *7 A P SA'h 
1 ' * 

- 

____■ 

- 
* • 

- 

—-1 
V... 0 ___■ 

• 

_____• 

— - 

. . 
* 

• - 

- x 

tei f 

" ~~ “ 

- 





ocotogy consultants, tnoJ 
? . SMALL MAMMAL LIVE TRAPPING FIELD DATA SHEET 

« 

Grid name gn_^_ Grid # G Project € 3 Trap night ^_. 

Date, time traps set / l O Date, time traps checked /<£/ II fP'ZTj 

-~p toe clip $ used oh previous day<^^ ,_ Checked by •S’8 / A () Y*\ 

______my t q-z-o _____— 

pt. 
c. 

Total 

Weight Species; 

Toe . 
Clip 
No. Sex 

Age 
Class 

--- 

Reprod. 
Status 

Trap 
Weight 

Animal 

Weight 

Additional 

Notes 
^tfX—— ... ——■“ 

-1 ' a 
Isifrr^r 
y^crJ.— A vr.fr-t) 

1 
* </ // 
C 1 °\05 s? 4 -teas© 

■d M rfioftt. 0205 £ - 

tYInvl—' 030! > 0 ~ ¥£ 

VHPnt, 03 vi- 9 i~, 3~s~~ 
-£-- ^ 

e>3 o^ A 
\ 

r. 'r’-= ' 
Af, fK^jT o&ff r • -r STD 

~6 vn. n- t5V'-^» ni OH "t 
1 A ~r -5 o 

-K >/7. ..vt7v*~ 0365 -? A -r H-b 

-H Jj>y ^-“ &0/ ? /4 * Uiz3i 
¥ ' —' « 

* 

d 

• . 

# 

• 
■ * 

-s-■ 

. 
■* - 

-* 

- *. - *- y 

• 

> 

• - - 

' ■ • * 

. 

' ' 

• . 

-L. -• 

• 

• 
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Grid name 

SHALL MAMMAL LIVE TRAPPING FIELD DATA SHEET 

'_- - Grid $ 6"_ Project_ Trap night ^ 

ecology consultants, /no' 

Date, time traps set I'Llltlntf' t *l0 Date, time traps checked ^ t ^ h 

L X toe clip # used on previous day- '€}_ Checked by_ 

0*9% 

f: 

f D 

Total 
Weight Species. 

n 
t'l QOoe'tpirii X 

ft. r r o n o 

C 0120 

0^03 

Sex 

Age 
Class 

A 
f) 

n 
A 

Reprod. 
Status 

Trap 
Weight 

Animal 

Weight 

Additional 
Notes 

t'r& 

b-im 4-<ro 

b r fa u h 

? *• c r ^ *• u 

i / ' 

- ^ 





II. SMALL MAMMALS r 

B. Removal Trapping 

$rt/uys/5 AMD P-j'/ PJu/Y)B<£T^ 

Stomach Analysis - November 1974 (5.2.2.1.1) 
Stomach Analysis - December 1974 (5.2.2.1.2) 

I 









©?. /t.rC./.f - f 

Proj ect <B~!) 

f ^ 

STOMACH ANALYCT DATA SHEET 

Date Investigator_ 

> m> 

R.K 

ooology ^su/tants, lno. 

<2>AV„ 

Location Ho Irv.vM fnA.)_ Habitat \5o Hr»vv> Mr*1. vYim) 

Capture Technique_S toftp - ~W& y _ 

Comments __!_:_ 

Species YA vc v&VvaA vw ^ ?>-v\vv5 

ABCDE ABCDE A B C PE A B C D E A B C D E 

1 <5, A T 5a n JSaa Su 21 <S Su 31 Su 5 s 41 5 
r“ 

OM 5m 

2 5hA Av <r 12 5a 5 22 Sm s «c 
“A, 32 5u o 

-AA, 5a 42 — 5 .V •• 

3 Am S-, 
o 

— 13 
c A A 23 

p 
Sm 33 S 

c 
— 

— 43 i -u-AA 

4 
c. S 14 

o 
V^jAA s 24 

<p . 
5>u 34 

< 
-At\ 5 5a 44 - . V A 5 

XT 

5 <7. 
o >cA 15 

rp C , 
A Ov Saa 25 S A A 5u 35 c * Saa 45 ^ J » 

6 -A A S s 16 
O ' <^N 26 5, 

o --< 36 — 
O 
0*a 

<7 
. '.m 46 

f » r-^ 
S 
^jAA Saa 

7 <: 5 17 r> 
-W»> .sa 27 \,L\ 5 5a 37 

c. 

— 47 
CN c 

8 
r* 

<; 
<p 

—J'A 18 Su 
Sa 28 * —^ 

c/“ 38 o -Sw 
.•'A 

48 — 5 5v 

q SU, —i>A 19 ,. f SaA 29 S K .S> 5a 39 *A - 49 
f' 

s ‘/A 
S 5 

10 O S 20 
(N 

o*>. 5a 30 ,» A 
' \ 

•5. aA 5a 40 Su- o ow 
c 

• 50 — 
<; 

, 

Measurements Food Categories • 

Sex TL T HF E grams V I Su S Food Categories Symbol Total % F 

A $ 01 \9 \0 0^.2- zt 4 Empty fields - m°L 

B C? V-\1 \3 3‘/, 
-f* °/ 70/. Vertebrate V - 

C 3 |3t, 5 \ft H •V2.4 -f/ €6 lid /« Invertebrate I ?-r»% 

D 

-LjU. 

Succulent Su 18.6 /• 

E Seed S 1^-7 7“ . 

r A 1 9 l I 



« 

. 

3 :3 



Proj ect_ S3 

o 
STOMACH ANALY^j^5 DATA SHEET 

Date Nc>\/ Investigator_ VjJ-TT 

ecology i isultants, Inc 

AP- 

Location G EM D A Hab itat Cngeter. wor>r> - SArnE 

Capture Technique_ 

Comments 

£>wanp - 

Species ^C-\rc>Yv\^scu.s wvfr v\vC-oAyv.Vu<> 

A B c D E A B C D E A B c D E A B c D E A B C D E 

1 S11 6 s 5 s n 5 5 S S s 21 £ s S s £ 31 5 $ 5 s £ 41 £ £c £ £ S 

2 s S s s £ 12 $ Sc s £ £ 22 S — s — £ 32 S s £ £ 42 5 S 5 £ 5 

3 5 s 5 3 13 — s s S £ 23 — — 5 s 5 33 £ — s S S 43 £ £ s r S 

4 s S 5 £ £ 14 S £ $ £ £ 24 Sc — Sc s £ 34 £ £ £ V — 44 5 5 £ s —- 

5 $C £ £ S 15 s Sm £ Sc £ 25 s s S s £ 35 S £ 5 £ S 45 5 5 £ s £ 

6 5 £ V S 16 s £ Sc Sm £ 26 S s S s S 36 S £ S S s 46 s £ S £ s 

7 s s S s 17 s £ — £ £ 27 Su £ 5 £ S 37 £ S S Sc y 47 S 5 s £ Su 

8 £ s 5 S„ 3 18 s £ s £ £ 28 - S s Sc 38 £ Su £ £ Su 48 £ — £ S 

9 _ S s s 19 Sc £ £ S £ 29 
£ £ £ s s 39 Sc £ £ S s 49 £ £ £> £ £ 

10 5 s s £ 5 20 5 S s £ 30 s £ S £ 'V 40 - £ Z £ £ 50 £ £ S V S 

Measure amen ts Food Categories 

1 

Sex TL T HF E grams «■ V I Su S Food Categories Symbol Total % F 

A 9 m (£>(© 1\ \u iS.fc if/, — l2/0 74/. Empty fields - 7-Z7. 

B 9 |t|5" (o\ 19 w UpS — — % 78'/. Vertebrate V It 

C 9 IMd (o\ z\ iM IM-3 2% 11. cl. Invertebrate I ■%"l D 

D 5” IH8 (nl W IS. 5 0“/, 0,°/. vl Sf. ?r |„ Succulent Su ■rj o 

E ? 152 6l n 14 19.0 n n — LI. Si% Seed S '07.7 0 -> 



. 

(1 



Project^ %3 

0 

STOMACH ANALY^S DATA SHEET 

Date Klov/ \97d Investigator_ KBS / gAt^ 

Location Cogtb A 
Capture Technique - •\v?s cp ‘ 

Comments ,_ 

Habitat (Gv^.Ti^uNrv^A - 

Species lAvoceAus w\gv\5cVv\vv<. 

^7. i,rr 7 

^ r» eoology ( jisultants, /no. 

1 Sm 

o 

5 11 Sc s 21 S, — 31 S 3 41 S<A s 

2 Sc S 12 Sc s 22 Sm s 32 5c S 42 Sc — 

3 s 13 Sc s 23 Sc s 33 5c S 43 Su s 

4 S>C s 14 Sc, s 24 s 34 sM 5^ 44 Su s> 

5 Su 15 Sc s 25 s s 35 5„ S 45 3 s 

6 Su s 16 5c 3u 26 Sc 3 36 5c S 1 
46 s* s 

7 s„ s 17 Su s 27 Sc s 37 V S 47 Sc s 

8 Su S u 18 Sc s 28 Su Sc i 38 5. 48 5c s 

9 Sc s 19 Sc s 29 Sc s 39 5c S 49 sA s 

10 5^ s 20 Su 3 30 Su 5 40 5c s • 50 SlA 5 

Measurements Food Categories 

Sex TL T HF E grams — V I Su s 

A ¥ m 33 \3 Sk-U - 2-i - 
n ji 

B ? IZ4 3c> \S 13 3XC> n. r - 10% ■s&7. 

C 

D 

E 

Food Categories Symbol Total % F 

Empty fields — 

/*/.- 

Vertebrate V it 
Invertebrate I 

Succulent Su 5TL 
Seed S 

-
r

 

N
.C

 





I <^cj) 
ecology ^I'bsultants, lno. 

A B C D E ABODE_AB C DE A BCD E A B O D E 

1 S s< S s 11 s S w!m s 5 21 > 5 s S — 
31 S s Sm — 

41 < < . -*v\ 5 < 

2 S s* s s s 12 s Su S s S 22 *~^Aa S s s < 
32 S s s Saa — 

42 ■Sl-K S s Xa s 

3 S Sm s» s s 13 s X £ s 23 S s s s s 33 Xa s Sm s s 43 
o OM S < kkA — 

4 5v.il s 5 £ 'Ska 14 s Sm s Sm s 24 s Sa — s s 34 \1 s X Sm s 44 S s <r C Sm 

5 
/*• 5 $ SM. s 15 s Xa c p s s 25 Ska s — Sa s 35 s X Sm — X 45 

o s s SaA 

6 
«<** s. s s s 16 s 3u 

< 
5. s 26 s s* 

< 1>4 s 36 X s s s 46 
c s — s 5 

7 s s s V 17 s £ -J — s 27 s S*\ 
<* — 37 5 s — s SaA 47 — •S Sm - S' 

8 s s Xa s s 18 s S/A c 
—M s — 28 s s < Xa < 

38 s s s s — 48 s s c *- S 

9 Xa s C —J s s 19 s Saa s Su .<> 29 s s <l' o -J> s 39 Ska s s < 
•—Kk ‘x 49 — x c S 

10 s s. s s s 20 5 -5m £ s 5 30 s r 
—>A cT 

o 
c 40 Ska s Sm s — 

50 3 s 5 s S 

Food Categories 
/ 
Symbol Total % F 

Empty fields _ l.Z°L 

Vertebrate V -8,S 
Invertebrate I .</ ‘4 

Succulent Su 3Mr/„ 
Seed S cn.z.“U . 

STOMACH ANAL^X DATA SHEET 

_ Date t^cW ^ Investigator (<o/v%- 

Location -v\e?y.y <S>re-ic> X_ Habitat W.VV^vc^e. 

Proj ect_ 

Capture Technique_ 

Comments 

S v\ 5k p - -V-v~£y y> 

Species 'Pg-Vovoviscj .*.>_yv^b-wci Aft V\>,1 



' (l 

1 (Hi 



STOMACH ANALY^' DATA SHEET 

Project_ 
„ _ Date—^VLI._ Investigator UjTT'/Ne 
Location-gWy Pj „abltat -p.- 

Capture Technique 

Comments 

S.l.Zj.t 2 
ooolofjy • subnets, /no 

Species \^^vnulv-A-sVxk < 





S
to

m
a
c
h
 
A

n
a
ly

s
is
 
-
 

D
e
c
e
m

b
e
r 

1
9

7
4
 

(5
.2

.2
.1

.2
) 





Proj ect_ Ql 

O 
STOMACH ANALYSE DATA SHEET 

Date tbec lc\‘~M Investigator 
TC<l (oAtl 

Location Habitat Xtxcvc, 

Capture Technique^ 

Comments 

-Ty.7S(D 

*r. A X ~~ t 

ooo/ogy resultants, /no. 

Species ^v^vvc.mI'nYx, 

1 S s <> r\u <> n £ s s s 21 f£ s s $ s 31 £ s 3 £ — 41 S 5 3 3 

2 s <3 Su s 12 S s s Sa s 22 V s s Su s 32 *3 $ Sm s 42 3 9 3 ■S~ S 

3 s s s 13 £> s s s s 23 £ 5 s s s 33 <VA S s 3 s 43 S 3 Sm Sa 

4 3 •s s $ 14 s' s £ s "X 24 s 5 s c 
v»XA S 34 V S S s 44 Su s 3 Saa 

/ 

3 
5 X s £ 5 s 15 s s 5 5 X 25 5 V s X 35 £ \J S s X 45 s M S s s 

6 6 5> 5 Sa £ 16 £ \! £ .<» $ 26 S — 'M *_ s 36 £ s 3 £ s 46 s s 3. — S 

7 3 5 S <x s 17 s S s Sa Sv, 27 V S s s s 37 s £ 
\ 

s 47 s .s s 3m <r 

8 
c .3 s Su s s 18 £ S £ Su s 28 S 5 s s 38 Su £ S Su s 48 

/ 

s s S s 

9 
c. s s Sa s 19 s S s Su s 29 5 s s s s 39 s s s £a — 49 s s £ s s 

10 3 V Su X" 20 
$ V £ s. s 30 5 5 £ s — 40 s 3 3 ■ScA 3 50 

s s 3 c 5 

Measurements Food Categories 

Sex TL T HF E grams — V I Su S 

A <? 15*4 45 7-0 n \0>-o — 
4 

cW 

fqfo %l\o 

B 
£ w (s\ ?P is \5.4 fl \4 

V- - 
ft'4 

C C5 
t i<|i (& •H 1^ 

- - 
M 

D <r |5l 21 (U l?.0 <4 
- 

65°. 

E 13 59 11 16* llo.O (pt •cl 4 (o(o nit 

Food Categories Symbol Total % F 

Empty fields — 

Vertebrate V . 1-9>t 

Invertebrate I - 2-V/o 

Succulent Su 15 

Seed S 7o..‘Je/„ . 

r - 





Project^ 82> 

Location 3o u ik 
Capture Technique- 

Comments 

I 

STOMACH ANALYrt 3 DATA SHEET 

j'&zj y 

ecology ^ vault ants, /no. 

_ Date 3ec \q~lM Investigator_ 

P 3~- Habitat t wv/ crv\ ~ imaa p (jS 

3yy*.p - -W?v f> 

Species ^&w<uAvHa> 

A B C D E A B C D E_AB C P E A BCD E A B C D E 

1 S s 11 3 s 21 Su 31 S S 41 5 s 

2 S s 12 X s 22 S 5 32 s S 42 S s 

3 — s 13 3 s 23 Su S 33 < s 43 3 X 

4 s s 14 s T 24 s S 34 s s 44 3 3 LA. 

5 s 15 X S 25 V s - 35 s X 45 S S 

6 s s 16 S 26 £ s - 

36 5 SlA 46 5 s 

7 s T 17 <,u S 27 37 V 3 47 
<r 

• S 

8 3 X 18 r 28 s 38 5 5 48 5 V 

9 s 19 s s 29 s s 39 5 s 49 s 

10 s s 20 s s 30 5 S'A 40 S 50 S 

Food Categories Symbol Total % F 

Empty fields — rL 
Vertebrate V 5/0 
Invertebrate I l°L 
Succulent Su n, 
Seed S 11% . 





. Project^ 83 
Location_S,ova4-U T 

o . 
STOMACH ANALY^S DATA SHEET 

Date X>cc \9rTM Investigator 

Habitat 

LOTT 

Is? a 
Vi ywervi ~ 

Capture Technique- 

Comments 

Species 
E'j-'V^owwdv.S w\' v\' Vv~\0,<, 

S.li./.Z- ! 

ooology 'J isultants, /no• 

1 S 11 5 21 Sl-v 31 5 A1 — 

2 <3 12 s 22 s 32 £ A2 — 

3 3, 13 s 23 s i 
33 — A3 s 

A S 1A s 2A $ 3A — AA s 

5 s 15 s 25 s 
• 

35 
— 

A5 S> 

6 - 16 s 26 s 36 — • \ A6 s 

7 s 
• 17 s 27 s 37 A7 s 

8 18 s 28 5 38 5 A8 

9 s 19 s 29 s 39 5 A9 s 

10 5 
V 

20 5 30 <> AO 5 50 5 

Measurements Food Categories 

Sex TL T HF E grains — V I Su S 

A ? Iftl 1? 1ft 12- 3o.(o ■ /V/, z% - — Mi 

B 

C 

D 

E 

Food Categories Symbol Total % F 

Empty fields «. H % 

Vertebrate V zio 

Invertebrate I — 

Succulent Su .— 

Seed S Ml, . 













SMALL MAMMAL PITFALL FIELD DATA SHEET 

Ltfall Number 4-  Location__ . - SV Vj-- 

impling Period \ Project Number-- Checked By-—oj.L 

te Species Sex I Age Comments 

k 

Reproductive condition, diagnostic characters, future use of 

specimens* etc. 
ecology consultants, Inom 





Titfall Number 

SMALL MAMMAL PITFALL FIELD DATA SHEET 

T.nrat Ion ~ 

Sampling Period ^ Project Number___ Checked By_ 

|<C 

Species 

L 

Sex I Age 

' L 

Comments 

>/W 1A4 

^Reproductive condition, diagnostic characters, future use of 

specimens* etc. o CO fogy consultants, Inc. 









Project 3b 

MAMMAL NIGHT ROAD CENSUS DATA AND SUMMARY SHEET 

Transect # / Date /z? Sunset Time 

5.^.2-/ 

Time Begun /!:0O Temp. 1° * Time Completed /12-° Temp. 2Q° . Cloud Cover Q_ 

toting Pointo/J fjQ-_ Finish Point // Length of Transect 7 m<' _ 

Observable Distance Estimates up to 25 meters, 

Mile 1 /£ m; 2 S' : 3 / ; 4 f ; 5 5" ; 6 r ; 7 /a ; 8 iS ; 9 / & ; 10 

11 ; 12 ; 13 ; 1* ; 15 i6 

J H
 

•
 IN

 I ; 18 ; 19 ; 20 

21 ; 22 ; 23 ; 24 ; 25 ; 26 ; 27 ; 28 ; 29 ; 30 

Odometer 

Reading 

Species 
Observed Habitat 

Odometer 
Reading 

Species 
Observed Habitat 

x est. dist._m. x transect length_m. - - sq. m. of coverage. 

number sited 
sq. m. coverage 

sq. m./hectare 10,000 _ 

Species No. Sighted 

hectares; N = /hectare. total hectares _ 

Hectares Covered Pop. Est./Hectare 



. 



Project £3 

Time Begun g'.So 

|ting Point £4 r^A 

MAMMAL MIGHT ROAD CENSUS DATA AND SUMMARY SHEET 

Transect g 1_ Date 11 / 11 f ~7 M Sunset Time S' P 

Temp— TiTEe Completed ~ It:*** Temp. ^-30 Cloud Cover D_ %l 

Finish Point Wlo-C4-s Length of Transect IS* 

Observable Distance Estimates up to 25 meters 

Mile 1 2* 

21 

•S ; 2 ; 3 li.Z ; 4 IS ; 5 10 • 
t 6 .20 ; 7 w ; 8 IS ; 9 s ; 10 ao 

12j)i.c ; 13 iS ; 14 <T ; 15 £ m 
t 16 ; 17 ; 18 ; 19 ; 20 

22 ; 23 • 
m9 24 ; 25 • 

> 
26 ; 27 ; 28 ; 29 ; 30 

Odometer Species Odometer Species 
Reading Observed Habitat Reading Observed Habitat 

H7.1 3 djLCAy V\»'Ui\d-t. 5. slope. 

3 U-0 lccv» A ta.cJL g, E * - 
•ar, S' duexv 

-^- 
Ua*V • -- 

If .7 1 H r # Ay 

-- 
I * • % % • 

. 

K\n LfttoMSC'PtlS 

• 
- 

- 

• 

* 

• 

• 

- * 
A- 

sq. m. coverage 
sq. m./hectare 10,000 

Species 

hectares; M = /hectare, 

Mo. Sighted 

total hectares _ 

Hectares Covered Pop. Est./Hectare 

~x\ spccC-cS l,H fUis 



r 



MAMMAL NIGHT ROAD CENSUS DATA AND SUI2-1ARY SErr'r S'* V. — 3 

Project 83_Transect 0 J?_Date 11 / I 3 / 7*/ Sunset Time ■ 

Time Begun ft'-crC* Temp. ~ 30* Time Completed ~ I'-oP Temp. ~ * Cloud Cover_0_ 

J^Krting Point e$. ^ \^>e^ Finish Point Ca-V. toa-A_ Length of Transect 3,r> 

Observable Distance Estimates up to 25 meters. 

Mile 1 ;u.5 ; 2lS.o ; 3JJ.3 ; 4 \G ; 5 io ; 6 ; 7 20 ; 8 (S9 g 10 

CoA \-oaJl 

11 \g> ; 12 j3 ; 13 ; 14 £ ; 15 S' ; 16 >5 ; 17 12- ; 18 ; 19 \5 ; 20 \o 

21 i5 ; 22 to ; 23 12. ; 24 \0 ; 25 IZ ; 26 \S ; 27 to ; 28 10 ; 29 10 30_^ 

1. x est. dist. IM • 1U m. x transect length llt> m. - m. of coverage. 

2. <m Tn mwrapp £.«•*.. . .. number sited sq. m. coverage <?%?,, hectares- N = 
sq. m./hectare . 10,000 (gg.35~ * total hectares 'hectare. 

Species 

Co'VVc'e'V 

Hectares Covered Pop. Est./Hectare 

O.oM 

u,h^crUU«i jA.4c. 
O. © » 





Project_ n 
MAMMAL NIGHT ROAD CENSUS DATA AND SUMMARY SHEET ^ J~[l£ V 

, 4 . . « .. .. •• •• • • • • • ♦ * 

Transect # A Date /<3 - F£ 3 - 75* Sunset Time 

Time Regun 7 Temp . 3o° Time Completed 4: OS’ Temp. 30 9 Cloud Cover /&& 

‘^rtine Point Crfid O.S. Finish Point aV Length of Transect <? W 

Observable Distance Estimates up to 25 meters. - 

Mile 1 /<2 ; 2 5" ; 3 ? : 4 t £ ; 5 e. ; 6 IP- : 7 /2. ; 8 / 2-; 9 /2-; 10 • t 

11 ; 12 ; 13 : 14 ; 15 ; 16 ; 17 ; 18 ; 19 : 20 ; 

21 ; 22 ; 23 S'24 ; 25 ; 26 ; 27 ; 28 ; 29 ; 30 

x est. dist._m. x transect length_m. »-sq. m. of coverage, 

number sited  sq. m. coverage 

sq. m./hectare 10,000 _ 

Species No. Sighted 

hectares; N = /hectare. total hectares __ 

Hectares Covered Pop. Est./Hectare 









FIELD OBSERVATIONS 

Number Observed I & ' 9 

Habitat 

Other Information 

Adult Juv. 

Observer * Include any distinguishing field marks for 
horses. 







c 

r 



FIELD OBSERVATIONS 

Means of Identification 

6 

Adult 

/ 

9. 

Juv. 

Number Observed 

Habitat 

f) * 
Other Information 

* Include any distinguishing field marks for 

horses. 
Observer 



- 

- 



Species ,_ Date_ Is/ill1 */ Time U ! Of) 6*1. 

Means of Identification 

Number Observed 

Adult Juv. 

Habitat ■?; r- 

Other Information 
r 

Observer £- 1 ^ ' 
P 

* Include any distinguishing field marks for 

horses. 





FIELD OBSERVATIONS / ( 

Species b k rM"~_ Date The . 1, Time M>OP er>\ 

Means of Identification^___ 

Number Observed <cy.wyjpJ? _J~2T -oxc iq doi', 

Adult 

9. 

Juv. 

Habitat Pi 
"Other Information 

Observer S^avt, 

7) 

* Include any distinguishing field marks for 

horses. 





FIELD OBSERVATIONS i •V ’•3 
^ 1 

Species Co-14__ Date Oil- ._ Time_4 ■ ^ 

Means of Identification 4ygdcd 

Number Observed ^ -Vvatta 

Adult JZ. 

9. 

Juv. i/ 
Habitat 1? 1^1 ^ 

)ther Information 

* Include any distinguishing field marks for 

horses. 
Observer 





FIELD OBSERVATIONS 3K 

Adult Juv. 

Habitat 
A U 

^3ther Information 

n /a * Include any distinguishing field marks for 

horses. 
Observer 



( 



f i d) • 
J W: 

FIELD OBSERVATIONS 

€ 

v ? .0/ 

2^ 

ffl gt 

rji 

j> 
tii vnV! v 

■jm 

^ i-■ V-.1 
/'/•- Vvi" -t,<ryn>/"s 

.-p4;,:4;4yT 

/ ' ■ i - t*'- V J-- -4 

Species Jlo^J 

irO- 

^Sslaasa^L Date f'z/cf / ~7 Time 1 0 'u S' fi/'l 

V (/ ~ 
Means of Identification 

Number Observed X 

Habitat 

/ 

^bther Information ^ 

Observer 
Include any distinguishing field marics for 

horses. 





FIELD OBSERVATIONS 7*\ 

Species /y - /a. ^ /Vft. 
/ 0 : ' J 

Means of Identification V t x~c r uc 

Date_ 

is 

Tzh Time /X 4^5 

J 
1 T 

Number Observed 1 Cf W- 

Adult Juv. 

Habitat 

^bther Information ;JL 11 

* Include any distinguishing field marks for 

horses. 
Observer J”^3 ^ <=^' 0 





FIELD OBSERVATIONS 

7" 

fy 

97'?/S- 

~ 

.rJy >v 

If 

ah# 

\W[^7 |/ - yvrS3*r 

: y^rH^.i.-•■■■ 
/*£ *• N -,f\ i 

/■ .. -r yJi1a 

_:____ 1 -----*™ ^ ” 1 " ( i r y 

r ^ '»V 'Ji 
• f /» ;>/r ,v' V* ^ 4 • \ _ */,'J' 

-■Ay-A?Syr", -• tv A1 >•.;-:■%!v#j 
* - v - .yv- 

Specie^ 

Means of Identification 

Number Observed_^_ 

Date Time_ HPQ 

Habitat 

Mother Information 

Y\C^ry .r yj </v^ V)-£^ 
* \» » » \ 

\oc , fwf t)C.v, 

Observer . V^oic,^ * Include any distinguishing field marks for 





FIELD OBSERVATIONS 

WJ 
? 

E&et-fi 
Z'&J Sl ' 

fm. 

.im* 

n 

^ j 

m 
%yr. 

TV ^r: 

/ 

, ■ j- ® / /1- • ^ 
-tv'. Jv ' , tr j-f ,. .-^‘r ~ -r 

.'A- ' -r v /j 
..j' . jyr"' , - pj, ^ . / j/ 
/ \ ,- ? /' 

VT-- V5 £’ • „ i ~ .~VJ 

i • r/. v. 

uQjj! 1 /> c, $• Date*? 1 'll 1 Time 

—/ "''n 
>f Identificati Ln f J L} 

• i 

Number Observed 

A 

5*
**
 

O
y.

K
>l

^l
yA

\\<
* 

Y
V

i^
l 

\i
Y

e,
lv

) 
Q

( 
(W

f 
o
J
- 

1r
k)

C
^T
 

C
 





FIELD OBSERVATIONS 

Means of Identification_? 

Number Observed !_ ' ®_ * 

Adult Juv. 

Habitat 

lither Information 

JlE ■ &YC * Include any distinguishing field marks for 

horses. 
Observer 



r 



FIELD OBSERVATIONS 

Species L f* <, 

Means of Identification O/ (Vv 

Date Cidz Lh Time 

Number Observed cf 9 

Adult .— duv^ 

Habitat 

* 
Other Information 





FIELD OBSERVATIONS 

Observer_0C__O£_ * Jnclude any distinguishing field marks for 
-- horses. 



^ T 



FIELD OBSERVATIONS 

c 

Species Z-fitM; th'> _ Date C)cf~ 2 \ 

Means of Identification ^/i A ^ _ 

Time 

Number Observed l <s 

Adult 

9 ^ 

Juv. <— 

Habitat 

Other Information 

Observer S~ fc/h', y * 7 - -*■ 

* Include any distinguishing field marks for 
horses. 





FIELD OBSERVATIONS 

jaffc_Date OoU - ~?f_ H« 

Means of Identification obs. erv h'on KUK ,‘v' Uj'lf’+tlr De'lAj 

Number Observed ^^ 

Adult_ Juv. 

Habitat 

rOther Information 

.O.yi S. 
Include any distinguishing field marks for 

Observer 





"3 
FIELD OBSERVATIONS 

7 1 V v ''X'J—^ L-i— 

^M WbBlU Cr-U- Uh He ^ Ti»e_^£- 

Means .i ^TilrnH U'^u. -lA ^ 

J_ d- 
Adult 

Number Observed_ 

>/ 

9. 

Juv. 



■ 

m 

* 



FIELD OBSERVATIONS 
3<b 

TTTUT^T 

<S 

'J.i 

y 

■y 

//\ vCA'>V‘4/ ' 

■ v 
yfv’ Vr i' ‘J\ 
V y .1 - -<5' 

■‘-L 

V 

SefeSSS 

— — s' ..»<t p ' w 

vvy-.,v •', y'-v , ^- 
'i ->.n^i-v- ■/// 

v / s -X jr: Art - yf, f, 

■ ’•- vl/&* 

Species (^sU Wlicl vVfk _ Date DcC <j, KPM__ Time °\-l± 
0 

Means of Identification -Wtxr^S______ 

Number Observed SeuevflJ? 4C.-U Jr X/ulV^^ 

t * * 
T Oother Information 

Observer 
* Include any distinguishing field marks for 



- 

r 



FIELD OBSERVATIONS 3 ^ 

Civ; f/u stun. 
-t^LlSzhA 

'■ V /'; 
'•VS5 3 

s-yir. 

Species lg l V^/r ^V k • 4 
c : — 

Means of Identification iXA 

Number Observed \ 

Date ^ / 7k _ Time (/ 3^ 

Adult Juv. 

Habitat A 

Other Information* 

Observer * Include any distinguishing field marks for 

horses. 



r 
r 

r 



FIELD OBSERVATIONS 5V 

c 

Species skik feWjr Date 3- I 0)^ Time_ 

Means of Identification 

Number Observed 

\ 

Avi. J yt-rwJ 

cf 

Adult 

9. 

Juv. 

Habitat _]*c. ^ )i.a ft t C r ^ t-a ti f 

Other Information -C-f 1 

Observer ^Kfy * Include any distinguishing field marks for 

horses. 



m 

■ 



FIELD OBSERVATIONS 

7^v;/. t — 

I- 0\. \d 

■jha 

m 

\^rJ 

rr* 

'£x.i 

#1 

N ", _ 

pMffl 

v yTZTrv / 
■ >w*? J 

Species h. /h-Y'M\" i fiX pi^ fcWrt'V-*. Date 16 Time 

Number Observed 

j iN » 7 \ 
Means of Identification ^ •_** ^ W (cj>fy».v r-f/f ! 

9_ 

Juv. 

■ / ~ • 

fi Habitat "hVu - O' - I ~b> ^ f~ ^ M t/\ 

Other Information _ 

[h ra-i-rsj 

h ^ - iM-i ^ 

(■ ^ < / 

J Iri /y»> -f A -r -C 
(/ «? / 

Observer ( 
7" 

4r! 
* Include any distinguishing field marks for 

horses. 
norses. 



' 



field observations 

111 

A7 ^'/ 

n < 

% 
- • 

s X 

• V'CV 
V S' 

/vE? 

,, ^, (. <]j- 
rf\_ V7 

r 
.VI’ 

^ A ;1 V r- > 

.A: /, r •' 
t~.'S <> 

J—k_ / 

f ~f . 

V / -: i 

—!LL.L-'- ^ 

Species r^f f/r^T~ Date \ D /f C> j "7 v/ Time 
• y /->-- — 

Means of Identification ^T/ ■? a, Uksjl m±j^cdx L^LLIlJ 

Number Observed_- o 

Habitat -f 

Adult 

C 

7\ 

Other Information 

jo r-t'r’j (bi) 
< 1 ^"V 

Observer r Pf Include any distinguishing field marks for 





'Wmm 

mw! / cm 

imp 

^Ca—f \*^j^ . /fji^Date /?//'!/?V Time J-5~!r{y 

A/4 JT ^ 
S Adult 

Number Observed 

Juv. 

MJb <^fKr_StArr k Other Information Q ASS’ 

• I / , ^ 
r> £> ?< r ® i 

^ -C*-*"* e£&js\ cp.+PL^S^ i / C- £ y Cr~-tJ- eJ~1f > 
-<t 

Observer 5^ /'? T)V^ -S' * Include any distinguishing field marks for 
horses. 

FIELD OBSERVATIONS 




