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BIOLOGICAL ASSESSMENT 

FOR ENVIRONMENTAL .RESTORATION PROGRAM 

OPERABLE UNIT 1111, TA-6, 7, ll, 40, 58, & 62 

by: Mary Salisbury 

ABSTRACT 
The Los A1amoa National Laboratoly's Biological Resource Evaluation Team (BRE11 

conducted Level 2 (habitat evaluation) and Level 3 (species--specif) surveys during the 
.summer of 1992 to provide infonnation for a site-characterization plan that will include soil 
samples using hand-held and heavy equipment augers. The pwpose of the surveys was 
threefold: to determine if species ~ by the state or federal govemmc.nt were present 
belorc soil sampling took place; to determine iiiCOSitive habitats W'CI'C prc:scnt; and to gather 
baseline data for future studies on plant and wildlife species in Operable Unit (OU) 1111. The 
information gathered from the .field swveys was compaied with habitat requirements of 
potentially occurring protected species (threatened or cndangCRci) for the purpose of 
compliance with the Fedelal Endangered Species Act, New Mexico's endangered species laws, 
and the Floodplain and Wetland Executive Ordersl1990 and 11988. 

Survey data indicated that potential habitat existed in OU 1111 for DOrthem goshawk. 
meadow jumping mouse. Mexican IJK)tted owl, spotted bat, Jemez Mountains salamander, 
wood lily and Helleborine orchid. Aitbough the presence of these species has not been 
c::onfumcd, mitigation measures are required to ensure no adverse impacts affect these species 
should they be present is this area. 

BRET used the National Wetland Inventory Maps and field checks to reami all 
floodplains and wetlands. Wetland bouDd.uy delineation will be conducted prior to site 
characterization. 

Information has been provided to aid in revegetating any area c:tistulted by site 
characterization activities. This includes any disturbance caused by oft' -road vehicular travel. 

EXECUTIVE SUMMARY 

During the swnmer months of 1992, field surveys were conducted by the Biological Resource 

Evaluations Team (BRE'J1 of the Environmental P.rotcction Group (ESH-8) for Operable Unit (OU) 1111, 

Technical Areas (T As) 6, 7, 22, 40, 58, and 62. The Environmental Restoration (ER) Program of Los Alamos 

Nationall.aboratory (LANL) has proposed to conduct site characterization studies. which consist primarily of 

soil sampling, to determine the nature and extent of hazardous waste releases from Solid Waste Management 

Units (SWMUs). 

'The pwpose of the surwys was threefold. The first was to determine the presence or lack of presence. 

prior to site cbaracterization sampling, of any Slate or federally listed threatened, endangered, or sensitive plant 

or wildlife species or their critical habitats within the OU boundaries. Second, surveys were conducted to 

identify the presence or lack of prcscncc of any sensitive areas, such as floodplains and wetlands, that are 

present within the sites to be sampled, as well as the extent oC such areas. and their general characteristics. The 

third purpose was to provide additional plant and wildlife species data to help define the habiW types within the 

OU. Data from these SUI\'e)'S will provide further baseline information about the biological components of the 

sites dlosen for site characterization sampling. The data will also aid in determining pre-sampling conditions 



that maybe used to compare data collected at tbc same locations in future similar stUdies. Furthermore., this 

information is necessary to support National Environnu:ntal Policy Act (NEPA) documentation and possible 

subsequent determination of a Categorical Exclusion for the site characterization sampling plan. 

These suzveys were conducted to meet compliance with the Federal Endangered Species Ac.t of 1973; 

the New Mexico Wildlife Conservation Act (WCA); the New Mexico Endangered Plant Species Act (EPSA); 

Federal Executive Order's 11990, "Protection of Wetlands•; and 11988, "Floodplain Management•; Department 

OfEDergy (DOE) Order 10 CFR 1022 and finally, DOE Order S400.1. 

BRET condoc:ted a habitat evaluation survey (Levell) after searching an ESH-8 database containing 

the habitat rcqumments for all state and fedenlly listed thttatcned, endangered. and sensitive (I'ES) plant and 

animal species known to occur within the boUDdarics oCLANL and SUJTOunding areas. Level 2 surveys were 

conducted using a combination of line traDSC:CU and Da~re plots. These techniques are designed to gather 

data on the percentage of cover, density, and frequency of both undetstory and overstory components of the 

plant community. 

The habitat infonnation gathered during .field SU1'YC)'S was compared with the habitat requirements for 

each species of concern ideutified in the database search. Ifhabitat mplirements were not met for any species of 

concern. then no further sutVeyS were <:ODduc:ted and the site was considered cleared with no cxpec:tcd impact to 

state or fedc:nllly listed speQes. If habitat rcquiremeots were met, site-specific surveys for the species of concern 

were conducted. The species specific surveys were conduct£d in accordance with ~shed survey 

protocols. which often require certain meteorological or seasonal conditions to complete. 

In eacb Jocation to be sampled. all wetlands and floodplains within the survey area were noted using 

the National Wetland liM:ntory Maps fOllowed by field c:hecks. Characteristics of wetlands. floodplains, and 

riparian areas an noted using criteria outlined in the "Federal Manual For Delineating Jurisdictional WctJands•. 

Howeva-. wdland boundaries were not dclinc:atcd during these SW'Ye)'S due to their continual fluctuation. 

Boundary delineation of wetlands. if present, will be conduc:ted just prior to site sampling to ensure that 

distwbance will be outside of ueas that meet the wetland criteria (based on hydrophytic planls. hydric soils and 

hyclrology). Delineations are valid for only two years, aDd arc lhcrefore most effective when done at time of 

sampling. 

Databases containing historical information and biological reports of any previous surveys within or 

ncar the area to be sampled were reviewed and are swnmarized within this document to provide baclcground 

information amccrning the site. 'l'bese SUlDIJWies provide inventory information that c:an be used in future 

ecological risk assessments and pathways analysis. 

The canyon systems within OU 1111 are retatively undistuibed; however. there are locations of vaJying 

disturbance on the mesa tops which include roads, drainage's, cleared fields, and LANL facilities . 

. The terrain ofOU 1111 has essenlially two types of topographic features: moderately steep to steep 

canyons aDd the acljacent mesa top. The canyon systems include Los Alamos, Two-Mile and Pajarito Canyons. 

Level 2 surveys were conducted on the nonh-&cing slopes and canyon bottom of Los Alamos eaiayon. on the 
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south-facing slopes and canyon bottom of Pajarito Canyon and both the nonh and south fa<:ing slopes and the 

canyon bottom of Two-Mile canyon. The top of Two-Mile Mesa was also surveyed within T As-6, -7 -22, and • 

40. 

This OU was primarily within a ponderosa pine/mixed conifer community. Overstory species found on 

the mesa top included ooe-seedjuniper, Gambd. oak, thiDleaf alder, and aspen. Water-birch and Rocky 

Mountain maple were noted within canyon bottoms and on slopes. Common shrub or midstory species 

oonsisted of Gamble oak, Fendler balbcrry, c:hokccherry, Fendler's rose, New Mexioo looJSt and mountain 

mahogany, with willow and c:1itJbush noted within canyon bottoms and on slopes. Mountain muhly was the 

dominant undcr&tDJy spec:ies within most transects, while redtop and rush were noted frequently within stream 

clwmelJ and on slopes. 

A TES database search indicated that potential species of concern for this OU (based on habitat and/or 

known occum:nccs) are the northern goshawk, common black hawk. bald eagle, Mississippi kite, peregrine 

faloon, broad-billed humming bird. willow 11~. spotted bat, meadow jumping mouse. Mexican spotted 

owl, Say's pond snail, wood lily, cbecker lily, Helleborine orchid, Pagosa phlox. Sandia alwnroat, and Jemez 

Mountains salamander. As a result ora habitat evaluation of the OU, seYeD of these species appear to have a 

.rooderate to high potential for ocxurrence in the area: the northern goshawk. meadow jumping mouse, spotted 

bat, Mexican spotted owl, wood lily, Helleborine orchid and the Jemez Mountains salamander. The resulu of 

the field habitat evaluations indicate that the habitat deme:ots needed for these species arc p~ 

The nortbem goshawk bas been recorded as nesting outside thel.aboratozyboundary near OU-1111. It 

is antidpatcd that the goshawk will utilize parts of this OU for btmting purposes. Excessive damage to potential 

foraging habitat could affect densities of potential prey species therefore causing harm to young and nest 

abandonment 

The spotted bat oc;cupics caves and rock crevic:cs in pUlon-juniper.woodJand, ponderosa pine forests, 

mixed conifer forests, and riparian areas. Pajarito Canyon has potentially suitable habitat requiremems for this 

species.· No adverse impact to the spotted bat (if present) sbould occur as long as small caves and rock crevices 

are not disturbed. aDd the water source within the canyon is not altered. 

Although the meadow jumping mouse has not been found within OU 1111, suitable habitat 

components for this species are present. Mitigation measures include the avoidance of excessive vegetation 

removal around stream areas. and tbe notification ofBRET 60 days prior to sampling adjacent to stream 

cbannels for a determination of the necessity of site specific surveys can be made. lf a SUJ"VeY is required. it 

most be conducted during the rainy season (optimal time being JuJy); sampling cannot proceed until the survey 

is complete. 

Tbc Mexican spotted owl bas been found within Los Alamos County in the past. The spotted owl 

utilizes the same habitat as the DOI'them goshawk. It is anticipated that the spotted owl could utilize parts of this 

OU for ncstinglb.unti.Dg purposes. Mitigation includes the minimization of ground disturbance, and limiting the 

use ofhea\'Y equipment and tree removal to minimize damage of suitable habitat 
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The Jemez Mountains salaDwldcr bas been found within Los Alamos County in the past and potential 

habitat exists within this OU for the salamander. BRET must be notified 60 days prior to sampling to evaluate 

the need for a salamander S111'Ye)'. NOTE: Due to strict state survey protoc:ols, salamander surveys can only be 

conducted in the summer months after~ days ot ~ rain (July or August). Activity will not be 

permitted on canyon &lopes or bottoms when soil moisture is high. When possible downed logs should remain 

in place. Limit heavy equipment use to minhnJze topsoil disturbance, and avoid the rcmow1 of forest littct in 

potential salamaDdcr babitat. 

Although the wood lily was not found during vegetation smwys within this OU, it has been fOUDd in 

Los Alamos County, but it is rare. It extensive sampling is conducted within riparian areas., BRET must be 

notified to determine ita site-specific swvey will be necessary. If heavy equipment or vehicles will be taken off 

eslablishc:d roads (paved or dirt), BRET must be notified to conduct a "walk through" to detemtine the presence 

or absence of the species. 

The Hcllcboriae orchid was not found during vegetation su.rveys. However potcutial habitat exists 

within the upper Pajarito Canyon mas wberc seeps, springs and streams are present. If heavy equipment or 

vehicles. will be taken off cstablisbed roads (paved or dirt). BRET must be notified to conduct a "walk through" 

to determine the praeocc or abseocc otthe species. 

Surface sampling of this OU should not cause any adverse impactS to any known critical habitat or 

sensitive areas it c:onduc:ted in aa:ordaDcc with guidelines contained in this doQnnent. However. should rdcasc 

of contaminants rise above the pn:detcmrined action level. workers must cease operations, shut down the site, 

and reassess the sampling procedure. 

1. INTRODUcriON 

This biologiatl assessment wu conducted for the site characterization plan or "sampling phase" of the 

Environmental Restoration (ER) Program for OU 111~ TA-6. -7, -22, -40, -~s. and -62 to determine presence 

of TES species. and floodplains and wet1aDds. It is also designed to provide baseline information on the plant 

and wildlife c:ommunilies oc:cwring at the sites to be sampled for use in long-term moaitoring. 

The Environmental Restoration Program proposes to sample areas within OU 1111 for purposes of 

characterizing particular sa The sampling will consist of ~g soil samples by way of band-held augers 

and drills or by using auger-mounted heavy machinery. 

The proposed site sampling was evaluated as to its impact on TES species and floodplains and 

wetlands. This was cxmducted in accordanc:c with the 1973 Federal Endangered Species Act (ESA), the New 

Mexico Wildlife Consemltion Act (WCA), the New Mexico Endangered Plant Species Ad (EPSA), Federal 

Floodplain and Wetland Exec:utM Orders (EOs) 11990 and 11988, Department of Energy (DOE) Order 5400.1 

(Environmental CompUancc), 10 aR 1022, and the National Environmental Polley Act (NEPA). 

Section 7 of the Federal (ESA) requires all federal agencies to ensure that their activities or programs 

will not jeopardize the continued existence of a federally listed threatened or endangered specits or its 
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designated critical habitat (tf applicable). New Mexico's WCA and EPSA also require federal agencies to 

ensure that their activities and programs will not jeopardize species that are state protected. Implementation of 

Section 7, as well as New Mexico's WCA and EPSA, is done within the framework ofNEPA 

There are three possible outcomes of a biological assessment forTES species: 

1. There arc no 1ES species utilizing habitat within the proposed project ~ 

2. There are TES species utilizing habitat within the proposed project area, but there are no expected 
adverse impacts to the species; or 

3. There am TES species utilizing habitat within the proposed project area and adverse impacts to the 
species aR ~ to occur as a lWilt of the proposed projed. 

If the proposed projc:ct is expected to jeopardize a Ustcd species, we will initiate consultation with the 

appropriate state and/or federal agency which could result in modifications, alternatives. or complete 

abandoiUDCIIt of the p1oposed project to avoid impaa.ing a protected species. 

Two executive orders provide protection for floodplains and wetlands. Executiw Order 11988, 

"Floodplain Management", c:alls for protedion of 11oodplains, and mandates that potential effects of any 

fedctally funded action in a 1loodplain be evaluated for impact to the environment and potential health and 

saf~ problems arising from any construction on the floodplain. Executive Order 11990, "Protection of 

Wetlands". requires all federally funded agea::ies to issue or amend procedures to ensure wetlands be protected 

from loss and/or degradation. 

Code of Federal Regulations 10 CFR 1022 outlines the~ for DOE compliancc: with the 

executiVe orders and providd the means for public review of floodplain and wetland lmpacts. Tbe CFR. requires 

that all DOB actions will be assessed for impacts to Ooodplains and wetlands. Tbis CFR does not include a 

specific minimum silc for the wetland. Public review of potential impacts is provided through NEP A 

documentation or Fedenll Register Notification. lftloodplains or wetlands could potentially be impacted, a 

floodplain and wetland ass.:ssment must be conduded to~ if' the impacts would be considered adverse. 

Additionally, UDder Section 404 ofthe Clean Water Act, the degradation of wetlands and floodplains 

arc also controUed by limiting tbc discharge of till into~ sensitive areas. The Corp. of Engineers (COE) 

oversees fill discharge limits and issues two types of permits depending on the size ac the floodplain or wetland 

to be impacted. Nationwide pennits apply to areas where the impact is less than ten ac:n:s. If the impact is 

greater than ten acres. individual pcnnits must be issued on a case by case basis before activities can be initiated. 

In addition to the previously discussed regulations, DOE Order 5400.1 requires an environ.rnental 

Sl1n'Cy (a •pre-operational• Slll'VeY) prior to the start-up of a new site, facility, or process which has the potential 

for adverse enviroDJDCDtal impact. nac swvey should begin no Jess than one year, and preferably two years, 

before the proposed project swt-up date to evaluate the biotk: conununities under varied seasonal changes. 

These baseline data support the ~virorunental Setting• portion afthc work plans for site investigation and are 

also an important aspect for the evaluation of environmental impacts of the com:ctivc measures. 
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2. PROJECf DESCRIPTION 
2.1 BackgrouDd 

Research ac::tivities conducted at LANL since its inception. have resulted in the formation of a large 

number of SWMUs. SWMUs at LANL are defined as •any discernible unit in which solid wastes have been 

placed at any time. irrespective of whether the unit was intended for the management of solid or hazardous 

waste• (LANL, 1990). These SWMUs are located at various technical areas throughout the 43 squaro-milc 

facility and consist of various contaminants released from Laboratory facilities. 

The US Environmental Protection Agew;;y (EPA) is the regulatory authority in charge of SWMUs and 

derives its authority through the Rcsoun:e Conservation and Recovery Ad. (RCRA). In accordance with the 

requirements ofRCRA, LANL must develop comdive actions for aU released hazardous waste material into the 

cuviromnent. 

. The ER Group, EM-13 is the responsible party for the development and implementation of comc:tive 

actions for SWMUs at LANL. Tbc coi'I'Cdive action process is divided into four phases: 1) site assessment, 2) 

site cbaracterization, 3) development of proposed corrective actions. and 4) selecting and performing corrective 

actions (LANL. 1990). 

This Biological Assessment has been prepared for use with the site characterization phase. Biological 

Assessments for other phases may be required. 

2.2 Solid Waste Muagemeat Units aad Proposed Sampling 

SWMUs arc located throughout theTAs in OU 1111 and arc associated with the following: 

TA-6, -7,-21.-40,-58, & -62 
-Ac:tive Septic: Systems 
-DccommissioDcd Septic Systems 
-Disposal Pits 
-Active Firing Sites 
-Inac:tivc Fuing Sites 
-Decommissioned Tanks 
-sumps and Dry Wdls 
-Materials Disposal Area F 
..outralls 
-Active Container Storage Areas 
-Decommissioned Container Storage Areas 
-BUJ'1Ung Areas 
-Landfill 
-surface Disposal 
-Active Explosives Storage Areas 
-Deammrissioned Explosives Storage Areas 

Sampling of the SWMUs will be primarily in areas judged most likely to contain contaminants of 

c:oncern on the basis of archival information, and the professional judgment of the OU work plan team and the 

sampling teams in the field. Tbe locations of samples will be detennined by field surveys. and the locations will 

be situated to maximize the possibility of finding c:ontaminant.s if they are present. Sampling may include 
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collecting surface soil samples, soil and rock cores, chips or cores of asphalt and concrete. swipes. and liquid 

and sludge samples. 

·No significant release of contaminanls into the environment is expected to occur during sampling. 

However. should release of contaminants rise above the predetennined action levels, workers must cease 

opcratious, shut down the site, and reassess sampling. 

3. ENVIRONMENTAL SE1TING 
3.1 GeueraJ Settial 

OU lllllies within the boundaries ofLANL in Los Alamos County, New Mexico. The Laboratory is 

located in north-ccnttal New Mexico approximately 100 mi (160 km) by road north of Albuquerque and 4~ mi 

(72 km) northwest of Santa Fe (Fig. 1). 

The LaboratoiY is loc:aled on the Pajarito Plateau on the east~ntral edge of the Jemez Mountains. 

These mountains arc formed by a complex pile of volcanic racks along the northwest margin of the Rio Grande 

rift in north-central New Mexico. The plateau. which forms an apron of volcanic sedimentazy rocks along the 

eastern flank of the mountains, is aligned approximately nonh-south aod is about 20 to 2.5 mi (32 to 40 km) in 

length and S to 10 mi (8 to U ian} wide. The plateau slopes gently eastward from an elevation of about 7500 ft 

(2250 m) near the mountains toward the Rio Grande wbcrc it terminates at an elevation of about 6200 ft (1860 

m) in steep slopes fomlcd by the down--cutting of the Rio Grande which lies at 5400 ft (1520 m). The plateau 

has been dissected into a number of narrow mesas by southeast-trending intermittent streams. 

The apron-like plateau at the base of the mountains extends into finger-like mesas separated by deep 

canyons. Geological substrate Bandelier tuff was deposited from volcanic eruptions in the Jemez Mountains 

about I .1 to 1.4 million years ago (LANL I 98S). The tuffs overlap other volcanics which are underlain by the 

conglomerate of the Puye Formation (LANL 1988). This conglomerate intermixes with Chino Mesa basalts 

along tbc Rio Gnmde. 

The area is characterized by a semiarid, temperate mountain climate with summer temperatures 

typically ranging from SO"F to 1m and SOC'F during a 24 hour period (Bowen 1990). Wmtcr temperatures 

generally range from the tr.en'a to about SOOF during a 24 hour period. The annual precipitation in tbe vicinjty 

ofLos Alamos ranges from 13 to 18 inches with much of it occurring during summer rain showers in July and 

August. Meteorological conditions during the 1992 field season arc summarized in Fig. 2. 

l.l Descriptioa ofOU UU 

OU 1111 indndes approximately 24 acres in the northwestern portion ofLANL site (Fig. 3}. The OU 

includes TA-6, -7, ·22. -40, -58, and -62. The OU is located on the Pajarito Plateau on the .flanks of the Jemez 

Mountains. This OU is bounded by P;Varito Canyon and Laboratory land on the south, Labo.ratoey land to the 

east. private land to the north and U.S. Forest Service land on the west. Two-Mile Canyon joins Pajarito Canyon 

at the eastern border of the OU. The western boundary of the OU is almost parallel to the Pajarito Fault The 

unit is located in Township 19 North, Range 6 East. Sections 17, 18, 19, 20, 21, 27, 28 and 29. This is only an 
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approximation, all or portions of these sections may be included. UTM coordinates for the area arc: 

ZoNE EAs'rlNG NOll't11UfG 

NE 379,000 3,971,000 
NW 378,000 3,970,000 
sw 380,000 3,968,600 
SE 383,000 3,968,300 

TA-6, • 7. ·.58, and -62 contain minimal cum:nt Laboratory operations. T A-58 (Two-Mile Mesa North 

Site) and TA-62 (Northwest Site) were established in 19891iom am:agc taken from surrounding technical 

an:as. They are buffer am15 between Laboratory operations and Forest Service lands to the west and private 

lands to the north . . 
The OU is predominanUy mesa tops with elevations ranging from approximately 6660 to 7250 ft (2030 

to 2210 m). with canyon elevations ranging from 6050 to 7160 .ft (1844 to 2182 m). The topography is varied, 

ranging from steep slopes and clift' areas to a broad. moderately-sloping mesa top. 

The OU is underlain by welded Bandelier tuff; with soils conmsting of Corjo loam, Tocal very fine 

sandy loam, rock outcrop. Pogna fine sandy loam, fine Typic Eutroboralfs, and Seaby loam (Nyhan ct al .• 1978). 

The potentiometric surfilce of the main aquifer in the Los Alamos area lies between 6000 to 6400 .ft 

(1829 to 19.51 m) above sea level for this OU. Over 900 feet (274m) of unsaturated tuff and volcanic rock 

separate the surface fmm the aquifer . The unsaturated conditions limit tbe potential for infiltration and 

downward flow rates, little effect on moisture content is seen below IS .ft (4.6 m) due to precipitation (IT, 1987). 

4. PREVIOUS STUDIES 

Prior to the 1992 surveys, several site-specific studies had been completed within or immediately 

adjacent to OU 1111. These studies include infonnation gathered at sites Qfproposed Laboratory activities for 

threatened aDd endangered species, and from vegetation and wildlife baseline and inventory data. 

Much of the species information in this section is extrapolated for usc only as a general description of 

the biological make-up ol the project area. The most rcccJlt -vegetation surveys were necessary to determine 

more complete and aa:urate information on plant and wildlife species for the proposed sampling sites. 

4.1 Previous Vqetatioa Studies 

Several vegetation analysis and surveys have been conducted within portions of the canyons and mesa 

tops of OU 1111 (Table 1 ). The surveys include previous Environmental Assessments of Material Disposal 

Area F and several proposed projects within OU 1111. All these studies and SUJVeyS were conducted after 1979 

and prior to 1992. A complete checklist of plant species identified during these surveys. in addition to the most 

recent field surveys, is given in APPENDIX B. 
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TABLE L Doamleots ud Surveys Previously Completed ContalnioziDI'ormation oa Plant Species 
Within Gr Near OU 1111 . 

REPORT/SURVEY DATE AUTHOR(s) 

Wood lilv SUM:V 1979 Kosiewicz 
Floristic Composition cl Plant Succession on Near-surface Radioactive Waste 1982 Foxx and Tierney 
Disoosal Facilities in the Los Alamos National Laboratory 
Wood lilv survcv 1984 Foxx and Tiemev 
Status of the Flora of Los Alamos National Environmental R.csearch Park. Vol. 1 1980 Foxx and Tierney 
Status of the Flora of Los Alamos National Environmental Research Park. Vol. 2 1984 Foxx and Tierney 
Status ofthe Flora ofLos Alamos National Environmental Research Park. Vol. 3 198.S Foxx and Tierney 

4.2 PreviGas Wildlife Shulics 

Several studies and surveys describing the fauna in the vicinity have been conducted within or adjacent 

to the OU (Table 2). These studies arc discussed below with species lists provided in APPENDIX C. 

TABLE l. Documeats Previously Coatpleted Cootaloiag IDformatioo oa Wildlife Species W1thlo or Near 
ou 1111 
PROJECT DATE AUTHORS 
Movements of mule deer on the Los Alamos National Environmental 1979 Eberhardt and White 
Research Park 
BioedemetJv studies on dk 1981 White 
Jemez silamander DW n>)' .. 1985 Scllmitt ~t al. 
The ants of Los Alamos County ~noptem: Fo,.,icickae) 1986 MacKay. et al. 
Goshawk studv 1987 Ke~ -..,. ~ end Species .RcDori for Seismic Trench Study 1991 Edeskuty and Bennett 
Atlas of 

-_.. 
birds of Los Alamos County 1991 Travis 

Comparison of small mammal species diversity near outfalls, natural 1992 Raymer and Biggs 
streams. dry canyons ,. ~-" ' w ... utal report) 

Survey for bats in the Los Alamos National Envifonmental Research Park. 1992 3D Environmental 
with Soeciai emphasis on the spotted bat. EudemiQ MaculaJum Services. Inc. 

4.2.1 Mammals 
4.2.1.1 Small Mammals 

APPENDIX C lists those species captured at study sites within trus OU and species visually observed or 

captured in related studies. 

4.2.L2 LarJe Mamm•l• 

Studies conducted by Whlte (1981) defined the wintering and awnmering range of elk. Entries into the 

Wildlife Observation Database maintained by ESH-8 indicate: that deer and elk have occasionally been observed 

within or near this OU. No large mammal swveys have been conducted in OU 1111. Mammal species 

obsetvations were made during field activities by visual sightings, tracks and scat are listed in APPENDIX C. 

4.2.1 Birds 

No systematic surveys have been conducted for birds within OU 1 I 11. A list of bird species potentially 

and actually (confirmed) occurring within or ncar OU 1111 was extracted from the •Atlas ofB~ Birds of 
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Los Alamos County, New Mexico•, Travis (1991). APPENDIXC lists potentially occurring bird species in the 

vicinity ofOU I I II. 

4.2.3 Reptiles and Amphlbi11111 

No systematic surveys of reptiles or amphibians were undertaken within OU 1111. However, any 

species cnaruntcred during field work was recorded. If possible, with the exception of rattlesnakes, the animals 

wocre captmed by hand, identifJed, photographed, weighed. measured. and then rekased. All identifications 

were snide using Stebbins (1985}. APPENDIX C lists species visually observed during field activities within OU 

1111. 

4.2.4 Mo&sks (Snails ud Bivalves) 

No extensive or formal field surveys have been cooductcd for mollusks within OU 1111; however field 

observations are listed in APPENDIX C. 

4.2-S Ji'lsh 

There arc no suitable fish habitats located within OU 1111, therefore no fish species arc cxpcctcd to 

occur in this unit Due to flow patterns and sources of water for the arc:a (ephemeral runoff and spring-fed 

marshes), these waters are not expcdcd to suppon fish. 

4.2.fi IDiedl 

No extensive or fonnal field su.rveys have been conducted for ground-dwelling or aquatic insc:cts within 

OU 1111. Ho'WC\Ier, a list of ants. which c:ould occur within this OU can be detemtined by "The Ants of Los 

Alamos County, New Mexico". MacKay 1986 (APPENDIX C). 

4.3. Previoas Tbreateoed, .Endaagered, nd Seasitive Species Studies 

A search of the TES database for this OU listed several species o~ the state or federal threatcnc::d, 

endangered or SCDSitive species which have the: potential of oa:urring within this OU (APPENDIX D). Ustcd 

species tnc;:Juded the wood lily, checker lily, Helleborine orchid. Pagosa phlox. Sandia alumroot, northern 

goshawk. common black hawk. bald eagle, Mississippi kite, peregrine falcon. broad-billed humming bird, 

willow flycatcher, spotted bat, meadow jumping mouse. Mexican spotted owl. Say's pond snai and the Jemez 

Mountains salamander. Ptevious studies and .surveys of several of these species have been conducted throughout 

the Laboratcny and Los Alamos County. 

4.3.1 Vqetatioa 
4.3.1.1 Wood Lily 

No species specific surveys have been conducted within OU 1111 for this plant. However, the wood 

lily has been found within Los Alamos County. This species has been recorded in upper Pa,jarito Canyon in 

ponderosa pine to mixed-conifer areas by Kosiewicz in 1979. 
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4.3.l.l Checker Lny 

No species specific surveys have been conducted within OU 1111 for this plant However, the Checker 

Lily was observed within Los Alamos County in 1987 by G. D. Tierncty. 

4.3.1.3 BeUeborille Orchid 

No species specific surveys have been conducted within OU 1111 for this plant. However, the 

Helleborine orchid has been fotmd within Los Alamos County. This species was recorded at the spring in White 

Rock Canyon by Foxx in 1984. 

4.3.1.4 Papa Phlox 

No species specific 5U!VeY1 have been conducted within OU 1111 for the Pagosa phlox. This species 

has DOt been previously observed within Los Alamos County. 

4.3.1.S Sud1a Alumroot 

·No species specific surveys have been conducted within OU 1111 for the Sandia Alumroot This 

species has not been previously observed within Los Alamos County. 

4.3.1 Wildlife 
4.3.1.1 Nortbent Goshawk 

No previous species specific studies for the northern goshawk have been conducted within this OU. 

Howe\lel' this species has been observed within Los Alamos County in 1987. 

4.3.l.l Common Black Hawk 

No species specific surveys have been conducted within OU 1111 for the common black hawk. This 

species has not been previously obscm:d within Los Alamos County. 

4.3.1.3 Bald Eagle 

No species specific surveys have been CODducted within OU 1111 for the bald eagle. This species has 

been obseivcd in Los Alamos County within Ancbo Canyon in 1991 and 1992. 

4.3.1.4 Miuiaippi Kite 

No species speci.fic sum:ys have been conducted within OU 1111 Cor the Mississippi kite. This species 

bas not been previously observed within Los Alamos County. 

4.3.1.5 PeregriDe Falcon 

No species spcci& surveys have been conducted within OU I I 11 for the peregrine falcon. This species 

has been observed within Los Alamos County. Two young males wuc sited within Pueblo Canyon in the spring 

of 1991. 

4.3.1.6 Broad-BlUed Bumming Bird 

No species speci& swvey11 have been conducted within OU 1111 for the broad-billed hummingbird. 

'lbll species bas been observed within Los Alamos County. 
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4.3.2. 7 Willow Flycatcher 

No species specific surveys have been conducted wilhin OU 1111 for the willow flycatcher. This 

species bas not been previously observed within Los Alamos County. 

4.3.2.8 Spotted Bat 

No spotted bat surveys have been conducted within this OU. However, in 1991 and 1992 surveys were 

conducted. at the permanent pond at TA-8 and 9 within the acljac;cnt OU 11~7. Infonnation from these surveys 

has been incorporated into this report. 

4.3.2.9 Mexkan Spotted Owl 

No species specific surveys have been condncted within OU 1111 for the Mexican spotted owl. 'I'his 

species bas been previously obsetved within Los Alamos County. 

4.3.2.10 Meadow JIUilpiag Mouse 

No previous species specific studies for the meadow jumping mouse have been conducted within Los 

Alamos County. Tltis species has not been obserYed within Los Alamos County. 

4.3.2.11 Say's Pond Snail 

No species specific surveys have been conducted within OU 1111 for the Say's pond snail . This 

species has not been previously observed within Los Alamos County. 

· 4.3.2.12 Jema: MountaiDI SalaDWlder 

No species specific surveys have been conducted within OU 1111 for the Jemez Mountains salamander. 

This species bas previously been observed within Los Alamos County. 

4.4 Previous Wetland Studies 

The Environmental Protection Agency (EPA) has required a dct~nation of all wetlands within the 

watershed of lands owned by the DOEILANL for the LANUDOE RCRA and the Hazardous and Solid Waste 

Act (HSWA) part B Pcnnit Conscqucntly, a project to map and characterize those wetlands was undcrtakcn in 

1990. The wetlands mapping was done by the United States Fish and Wildlife Service (USFWS) in accordance 

with the National Wetlands Imemory (NWt). The inventory includes all wetlands and deep water habitats 

throughout the United States, including rivers, lakes. streams, marshes, bogs and ponds. In cooperation with 

other federal and state agencies, private organizations, and individuals, the USFWS developed a wetland 

definition for conducting an ilmmtory of the nation's wetlands. This definition was published in the 

•Classifiation of Wetlands and Deep Water Habitats of the United States• (Coward.in. et al. 1979). In the NWI. 

wetlands arc defined as "lands transitional between aquatic and terrestrial systems where the water table is 

usually !1 or near the surface. or the land is covered by sballow water. • In addition, the definition requires that 

the land support predominamly hydrophytes and that the: substrate is drained hydric soils (Dunke. et aL 1989). 
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The NWJ maps arc broad in scope and are intended only to provide guidance but not proprietary 

jurisdiction. The method for classification il a hierarchk:al system and is based solely on aerial photography 

(Fig. 4 ). The NWI aerial maps typically reflect conditions during the specific year and season they were taken. 

4.5 Previous Floodplahu Studies 

Under existing permit requirements, the EPA stipulates that facilities regulated by the RCRA must 

delineate all 100-year 1loodplain elevations within their boundaries. McLin did t1oodplain computaticmal 

mapping using the COE's computer-based Flood Hydrograph Package (HEC-1) and HEC-2 (McLin 1992). 

HEC-1 &eoerates storm hydrographs at selected chaDnellocations within each ungagcd watershed, and HEC-2 

defines the floodplain {Fig. '>· McLin used the approach to defiDe the 100-year. 6-bour design storm event for 

Los Alamos. OU 1111 is situated within the P~to Canyon Watershed with a total basin area of 11.36 square 

miles. 1bc total 24-hour runoff'volumc (acre-feet) c:orresponding to individual6~hour storm events was 186. 

4.6 Prmoas Outfall Studies 

In 1991. a Laboratory-wide swvey was c:onductcd at National Pollution Discharge ElimiDation System 

(NPDES) outfalls. Twelve outfalls within OU 1111 were noted (Table 3). Eflluent from five outfalls drain into 

Pajarito Canyon, and Two-Mile Canyon, while only two outfalls drain onto Two-Mile Mesa. At the time of the 

survey water was DOt flowing at all outfalls. 

TABLE 3 NPDES Outfalls S ed .Ill ou 1111 . u~ . 
TA NPDES NEAR TYPE CANYON 
NO. IDNO. BlDG. EFFLUENT FLOW ENTER 
3 OJA-009 1538 Treated ~lf'j water T-wo-Mile 
22 06A~78 34 Pbotowaste Two-Mile Mesa 
22 128-128 91 Printed circuit board Two-Mile 
40 04A-101 9 Non-contact ·" water Two-Mile Mesa 
40 OSA-lS4 41 HE discharge Two-Mile 
40 06A~19 4 Pbotowaste Pajuito 
40 06A~80 s Phocowaste Pajalito 
40 06A~81 8 Photo waste Pajarito 
40 06A~82 12 Photo waste Pajarito 
40 06A~99 23 Photo waste Two-Mile 
40 06A-100 IS Photo waste Paiarito 
59 03A~98 2 Tmrteci cooling water Two-Mile 

S. MEmODOLOGY 

BRET conducted three levels of surveys to determine the prescna: or abscnc::c of species of concern or 

of sensitive habitats that c:ould be impacted by the site characterization sampling. 

S.l Lewll Recoanafssaace Suneys 

The Level 1 reconnaissance survey is the initial survey conducted to determine plac:ement location of 
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line transects, the extent of potential impact. the presence or absence of water or floodplains, and the presence or 

absence of disturbance. 

After the initial field rcconnaissanc;:e, we seardlcd the TES species database developed by BRET. The database 

contains the latest information concetning individual TES species occurring in Los Alamos and surrounding 

counties as supplied through the New Mexico Department of Game and Fish. New Mexico Energy and Minerals 

and Natural Resources Department, New Mexico Native Plants Protection Advisory Committee (1984). and the 

USFWS (50 CPR. 17.11 and 17.12). Tbe habitat match generated a listing of state and federally threatened, 

endangered, candidate and sensitive species which could potentially occ:ur within the OU (APPENDIX D). 

!.2 Levd % Habitat EvaluatioD Suncy1 . 
Based on the zesults ofthc Levell survey, a Leve12 habitat evaluation survey was conducted. The use 

of Levcl2 surveys was deemed necessary due to portions of the canyon walls and canyon bottoms being 

relatively undisturbed and therefore potential habitat for TES species. 

After generating a list or species of cooccrn. a Levd 2 survey was conducted to quanti1atively measure 

tbe habitat, document the habitat parameters, and to determine ii habitat parameters for any known sensitive 

species were present The habitat evaluation can also be used for environmental settings to develop habitat 

evaluation procedures and to provide baseline information on the biotic communities. Once data from the 

vegetation transects was cotlectcd. a hierarchical classification system. was used to group species information 

into •mapping units. • This provided the base line information used to map vegetation onto Geographic 

Information Systems such as ARC-INFO. 1be following units were classified using Brown, et al. ( 1982} and 

USFS Habitat Types (Moir and Ludwig 1979; sec also APPENDIX E): Vegetation Type. Formation Type. 

Climatic (I'bcrmal} Zone, Biotic Community, Series, Habitat Type, and Phase. Definitions for each 

classification are as follow: 

Vegct:Jidoa Type: Vegetation CSf.ab1Wied under existing climate; includes upland or wetland. 

• Formatioa Type: Vegetative responses to various environmental factors, prilnarily available soil 
moisture; includes the following: 

Uplpd 
Tundra. 
Forest and Woodland 
Scrub land 
Grassland 
Desert land 
Non-vascular 

Wetlaad 
Wet Tundra 
Forest 
Swamp scrub 
Marshland 
Strand 
Submergent 

Climatic Zoae: One of the four world climatic zones in which minimum temperature is the primazy 
factor separating formation typeS. These include Arctic-Boreal. Cold Temperate. Wann Temperate. 
and Tropical-Subtropical. 

Biotic CoiiUDUJlity: A unit characterized by a distinct evolutionary history within a formation and 
centered in a biogeographical region that has a particular precipitation pattern or climatic regime. 
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Series: Principal plant and animal communities within each biotic community. These are based on 
distinct climax plant dominates. 

Habitat Type: Oc:currence of a particular dominate species that is local or regional in distribution. 

Phase: Data collection used in determining co-dominates. understory species, and other species 
information. 

Standard ecological techniques in the babiJat evaluation were used to measure cover. density. and 

frequency of the vegetative c:omponent and to cakulate importance indexes for each species io the ovcrstoty and 

understory components. The importance i.nde=l given in the tables for tree and shrub species are c:alculated by 

averaging the relative cover. density. and frequency of each species encountered in the line transects. To obtain 

the imponance index for understory species, only the relative cover and frequency are averaged. 

Ul 0ventol'1 Evaluatiou 

Circular plot and liDe intercept techniques were used to measure the overstory components of the forest. 

woodland, and riparian communities. 

Circular plots were used primarily in multi-stemmed piilon-:junipcr waadlantis and along some riparian 

zones. The line intercept method was used primarily io taller. single-stemmed oversto!)' habitats. such as 

ponderosa pine communities and riparian zones. 

The total length of each transect was based on a •species area curve" or when a maximum of 1000 ft 

was reached. The species area c:urvc was c:alculated by comparing the total number of individual plant species 

I'CQXdcd along a tnmsec:t with the total number of plots along the same transect. lbc total length of the transect 

is then considcn:d adequate when the cunoe becomes relati~y levd.. Base upon pn:vious experience. a total of 

1000 ft was deemed an adequate lensth without plotting a species area ~ 

5.2.1.1 Circular Plots 

The cireular plot technique (Fig. 6) was used to measure the overstory components in most riparian 

zones and woodlands. A traDscct line was placed within the habitat that was to be ew.luated (max. 1000 ft.). 

Circular plots were established every 100 .ft along the transed starting at the first SO .ft mark. All trees within a 

30ft radius of the center point of the transect line were measured. Multi-stemmed trees (such as pifton and 

juniper) were measured for basal diameter; all single-stemmed trees (such as ponderosa pine) were measured at 

diameter at breast height (DBH). We detennined cover of species by dividing the circle ioto four equal subplo«s 

and estimating the individual species' cover within each of the &ubplots. 

S.l.l.l Liae l.atertept 

The line intercept method (Fig. 7) was used to measure single-stemmed overstocy components within 

some riparian zones and most taller woodlands (i.e .• ponderosa pine. mixcd-a>nifer). For this method a transect 

line was placccl within the habitat to be evaluated and separated inlO SO ft quadrats. AU trees and shrubs within 
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10 ft either side of tlK: transect line and equal to or greater than 3 ft in height were recorded. Any species 

overlapping the transc:ct liue was also measured to estimate canopy cover. The canopy cover was measured 

from the point at which it first crossed the transect line to the point where it tcnninated coverage along the line 

without any breaks of the canopy in-between (Fig. 8). If t,be caoopy extends into the next SO ft section, then the 

measurement is counted separately in the two KCtions. When the canopy cover is overlapping. the canopy cover 

measurement for each particular species can include more than one individual as long as both are the same 

species. A species area curve. or maximum of 1000 ft transect, was also used. 

5.2.2 UDderstoey 

Tbc quadrat method was used with a Daubenm,jre plot of20 x 50 em Cf.87 x 19.69 in), to measure the 

cryptogamic and herbaceous layer, the percent bare soil, litter, and woody species less than 3 ft tall (Daubcnmire 

19S9). Vuual estimates of foliar cover were used to detcnnine percent cover and species composition. Quadrats 

wac p~ evezy 10 ft along the line transect established for overstory evaluation and read tmtil a maximum of 

1000 ft had been reached for a single transect. 

All plants were identified using Martin and Hutchins (1980), Foxx and Hoard (1984). When 

necessary, voucher specimens were collcctcd and archived in the ESH-8 HCibarium. Questionable 

identifications that were taken to the Univasity of New Mexico (UNM) Herbarium for confirmation. 

5.3 Left! 3 (Species Specific) Suneys 
5.3.1 Vqetatiou 

Based on the results of the l...cvd 1 and Level 2 surveys and on consultation with experts, no formal 

Level 3 surveys were conducted for a specific species. Lewl 2 surveys were used as prescncc or absence for 

plant species. 

5.3.2 Mammala 
5.3.2.1 Small M....Ws 

Nocturnal small mammal live-trapping sessions were conducted in OU 1111 for Pajarito and Los 

Alamos Canyons. Capture-release methods Mre used in order to obtain a species list for this asea in 

conjunction with a survey for the meadow jumping mouse. In Pajarito Canyon a trappin8 grid was established 

consistiog of210 traps set in 2 lines running in the canyon bottom on either side of the stream for 164 ft (50 m) 

each. Trap stations were .spacc:d 33 ft (10 m) apart with three traps at each station. All studies used ventilated 

aluminum 9 x 3 x 12 in. Sherman live traps baited with sweet feed.. Traps were baited in late afternoon and set 

on a level surface under COYer for protection from exposure to heat and precipitation. Traps were left open over 

night to capture animals, then cbeck:d as early the next morning as possible. Information on species, sex, body 

weight. tail and body length were recorded for each capture. The animal was then released at their capture site. 

Tbe grid was run for only one week at any given time. When necessary, voucher specimens of small mammals 

were taken for identification purposes. Species captured are listed in APPENDIX C. 
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S.3.3 Threatened, Endaaaered. aad Sensitive Spedes 
5.3.3.1 Northern Goshawk 

No formal field surveys were conducted for this species by BRET. However, Patricia Kennedy of the 

Deparuncnt of Fishery and Wildlife Biology at Colorado State University (CSU) was sub-contracted to conduct 

nesting surveys for the nonhero goshawk. 

Conspccific vocalizations were broadcast at intervals of 6~6 ft (200m) along a t.ransect route. All 

visual and vocal response to the broadcast were rec:ordcd. All areas that had response to the broadcast were 

~ on foot using procedures described by Reynolds (1982). If a nest site was not located during the first 

scardl, ~lizations were re-broadcast in the area for a minimum of three times. Each vocalization oc:cw:red at 

least one week apan. If goshawks repeated responses to the vocalizations but no nest sites were located it was 

assumed that the area rcprescoted a nesting territory that was occupied but not active. 

5.3.3.2 Spotted Bat 

Bat surveys were conducted using mist nets. Because this method is not specific to spotted bats, a 

general inventoty on bat species was collected at the time of the mist-netting sessions (APPENDIX C). 

In June of 1991, rabics-immuniml researchers from the UNM conducted mist netting. A net (8ft 

high) was set up for one night at dusk and run for several bows after midnight. The net was closely monitored 

aDd checked every few minutes to detenninc if any bats were caught. When a bat was caught, il was carefully 

reDlO\Ied from the net by holding the bat gc:ntly, and pulling net strands away from the body and wings. 

To prevent Wlllecessaty handling and possible injury to the bats. they were not weighed. measured or 

marked during the survey. Researchers made idc:ntifications using Whitaker (1980) and Burt and 

G.rossenheider ( 1980). 

In July of 1992, 3DIEnviron.menW Services, Inc. conducted mist-netting in several Laboratory 

locations. Netting was conducted for two nights at tbc 1991 survey locatio.n. Two tbiny ft high nets were set 

the .first 'night and one thirty foot high net was set the second night Nets ~ opened at dusk and monitored 

from 2:00 a.m. aDd dawn. Bat species. sex, age. reproductive status, forearm length. direction of flight and 

capture tlme were ideutified and recorded. 

5.3.3.3 Meadow Jumping Mouse 

A sum:y for this species was conducted simultaneously with the small mammal survey in upper 

~arito Canyon. The same procedure was foUowed that is used in live-small mammal capture sessions with 

two additional traps at every station to increase the dcnsiJ;y by two to four times (Morrison 1990). The meadow 

jumping moose is not attracted to bait, and therefore the number of traps should be increased to increase the 

cham:es of capture when live trapping is conducted. 

S.4 Floodplaia aad Wetland Asaessmcat Tedlaiqaes 
S.~l Wetlaadt 

A detailed swvey for wetlands was not conduttcd within this OU. However, guidelines established by 

U.S. COB for wetland delineation were reviewed for potential wetland areas and USFW maps wac examined to 
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locate potential wetlands within this OU. Potential areas were then surveyed for hydrophytic vcgdat.ion. hydric 

soils and hydrology. No delineation of wetlands has been performed at the present time. 

5.4.2 Floodplains 

Potential floodplains for this OU were identified using floodplain maps generated by McLin ( 1992). 

These maps indicate the base floodplain or I ()()..year floodplain for LANL 

6. RESULTS 
6.1 Levell {Reconllaissuce) Survey 

Reconnaissance SW"Ve)'S were conducted at Pajarito Canyon. Two-Mile Mesa, and Two-Mile Canyon to 

determine potential habitats. identifY sampling locations, and to determine access for conducting field surYC)'S. 

All sampling locations were readily accessible, either by vdncle or a relatively brief walk. 

We reviewed the TES database wbich contains information based on previously doc:u.mcDtcd 

occwrcnc:es and existing habitat. to determine whether the potential for any TES plant and animal species 

habitat within the project area. APPENDIX D provides a printout of the actual database. 

criteria: 

Based on the Level 1 swvcys, the following plant communities were defiDed and used for search 

Mixed conifer 
Ponderosa pine 
Wetland 
Riparian 

Although these community delineations may differ from habitats discussed in later sections, they 

include an habitat types identified in this document 

6.1.1 v~ 
6.1.1.1 Federally Llsml Species 

Under the Federal ESA and state statutes (US Fish and Wildlife SCIVice 1991). only those species that 

are listed. or are candidates for listing. are prolected. No federal endangered or thrcatCdCd plant species were 

lilted aa potentially occurring in the OU. 

6..1.1.2 State Listed Species 

• The following plant species was listed as state endanger=!: 

Wood Iii ·cum var. andium 
Helleborine orchid 

6..1.1.3 State Salsitive Species 

New Mexico has listed those species ocx:wring within the state that arc considered rare bcc:ause of 

restricted distribution or low numerical density. These ran: plants are sensitive to long-term or cumulative land 
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usc impacts, and arc vulnerable to biologk:al or climatic events. These species are monitored by the state to 

determine if they should be elevated to endangered status. The following species are listed as state sensitive fur 

OU-1111: 

State Sensitive 

6. 1.2 Wildlife 
6.1.2.1 FedenUy Listed Speciel 

Scientific Name 

Fritillaria a 
PhJO% 1/a, Wh 
Heudtera plllcM/Ia 

The following six species were listed for OU-1111 as either a :fcdcra1 c:andidate, threatened or 

endangen:d: 

Scientific Name 

E 
Proposed 

6.1.2.2 State Listed Speda 

Species for OU-1111 listed as endangered in tht state of New Mexico are as foiJows: 

mouse 
snail 

Jemez Mountains salamander 

6.1.2.3 Other Wildlife Laws 

Tbc Migratory Bird Treaty Act (16 USC 703-711) provides federal protection for all wild birds except 

resident game birds, English spanows, starlings, and feral pigeons. The Bald Eagle Protection Act further 

protects eagles. including the golden eagle. These species are protected from being collected and maimed, and 

from having their nests distu!bcd. 

6.1 Level l (Habitat Evaluatioa) Surveys 

We est.ab~ vegetation transcdJ in Pajarito Canyon. Two-Mile Canyon and Two-Mile Mesa to 

evaluate the understmy and overstoty components oftbe following gcnual habitats and locations: 
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Two-Mile Mesa 

In gcmeral. OU 1111 is hated in the Rocky Mountain Montane Conifer Forest and the Great Basin 

Coaifer Woodland Conununities. More specifically, much otthe vegetation within tbc unit is charac:terized as 

being in the Ponderosa Pine Series and the PitloD-Juniper Series with vuying vegetation complexes found 

throughout each. This unit comprises primarily of two canyon systems and a mesa. Pajarito Canyon and Two­

Mile Canyon are the major syseem.s found in the anit. Line intcra:pt and circular plot transects were 

established within both systemS to evaluate the overstory aJld understory components. A further breakdown and 

discussion ofvegetation Is given below (see APPENDocF for raw data summaries). 

Following a Lc:vd 1 SUJVCY of OU 1111, vegetation transects were placed in general habitats that 

displayed vegetation diffc:rcnccs. North-facing slopes. soufh..facing slopes, canyon bottoms, and mesa tops each 

had a different vegetative composition; each site selected appeared to be representative of the overall habitat of 

the OU. Spec:ific site charactcristks (dominant species, relative density, cover, etc.} are cliscusscd and 

comparisons made when possible. 

Transect locations were relative to one-anotber within the OU. and did not necessarily represent the 

entiJe length of the canyon systems. All transect locations rcmaiJlcd the same for both OYCtStory and understory 

forthisOU. 

Within Two-Mile Canyon only one transect was established, behind TA-.59 on the north-facing slope. 

Two transects were nm in the canyon bottom: the fi.tst was at the nonhern head ofTwo-Miie Canyon and the 

se<:ood was approximately in the mfd-ponion of the canyon behind T A-.59. 

·Five tnmsects were nm in Pajarito Canyon; two ill TA-12. two in TA-40, and one in TA~7. Two of 

the transcas were run on the south-facing slope. The first transc:c:t was bdow T A-22 while the second was 

below TA-40. Three transects "RrC completed in the canyon bottom ofPajarito Clnyon. The three transects 

ranged in elevation and order. from TA-22 at the highest. TA-40 at the middle and TA-67 at the lowest. 

Seven transects were conducted on Two-Mile Mesa. one in TA-22, two in the TA-6, and four in TA-40. 

The transect in TA-22 was conducted south of the road leading into the technical area. The first transect in TA-

6 was loc::ated west of Material Disposal Area F and the second was located within a drainage cbannd north of 

the road. The first transect in TA-40 was conducted within the dtainagc south ofbuilding l. The second 

transect was conducted on the slope above the first transect The third transect was conducted across the road. 

northeast of building 1 and the fourth transect was conducted along a dirt road northwest of building I. 

28, OS/12/94, OU-1111, Rev.: C 



6.2.1 Overstory Trees 

For purposes of detennining oveatory content in line intercepts and circular plots, we separated woody 

species into trees and shrubs. An overstory species was classified as a tree if its height was three foot or greater 

with a DBH of greater that four inches. 

6.2.1.1 Two Mile Canyoa: Nortb-Faclae Slope 

Typically, north-f'acing slopes are more densely vegetated than south-facing &lopes and other terrain 

aspects because of their capacity to retain more moisture. White fir, Douglas fir, ponderosa pine and limber 

pine were the four spc:cies noted. Douglas fir had the highest frequency 29.8o/e, while white fir lwl the higbcst 

relative COYCr, 46%. Umber pine bad the lowest relative frequency and relative cover (12.77%and 7.6lo/e, 

respectively). Snags were also ncted along the north-facing slope at a relative frequency of less than S% (Table 

4) 

Ul.l Two-Mile CUyoa: Cuyon Bottom 

A total of seven species were recorded between the two lr'allSed5 (Table 4). The dominate species 

cbanged from ponderosa pine in the first uansect to Douglas fir and white fir within the second transec:t. 

Thinleaf alder was only recorded within the first ttanscct. while ponderosa pine, limber pine, white fir, Douglas 

fir, Rociy Mountain maple and Gambel oak were recorded within both. 

Se\len species were ~rdcd within the first transect. The dominant species was ponderosa pine with a 

relative frequency of 23.1%. However, white fir had tbe highest relative cover (26.3%). White fir and Douglas 

fir bad the next highest frequency at 19.23% each. Other species noted within this transect were limber pine, 

Rocky Mountain maple, thinleaf alder and Gambel oak. 

Six species were recorded within the second transect. White ftr and Douglas fir were the dominant 

species in frequency (29.2% each) and cover ( 23.34% and 23~.10 respectively). Rocky Mountain maple was 

noted with a relative cover ofless than 10% but with DO actual individuals within the transect. Other species 

noted within this transect were ponderosa pine and limber pjne. 

6.1.1.3 Pajarito Caayoa: South-FaciD& Slope 

In the two south-facing slope transects. five species were recorded, with three species common in both 

transedS (I'ablc ~. Ponderosa pine was the dominant species in both transcdS and had the highest relative 

frequencies and relative covers. The other common species were Douglas fir and one-seed juniper. White fir 

and Gambc1 oak were only recorded within the first transect . 

. Within the first transect. ponderosa pine appeared most ftcqucntly with a relative ~ucocy of SO% 

and a relative cover of .54.23o/e. Both one-seed juniper and Gambel oak appeared with a ~lative frequency of 

l6.6'W... However Gambe1 oak had no cover within the transec:t. Douglas fir and white fir were also recorded 

within this transect with retative frequencies of 12.5D-IO and 4.170.,.{, respectively. 
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TABLE "' Oventory Vqetation Characteristics of Tree Cuopy Layer Speclet Recorded ia 
Operable Unit 1111, Two-Mile Caayoo. 

SPECIES TRANSECTS 
TA-59, North- TA-59, 
Ffacin Slo Can on Bottom 

Transect2 

Ponderosa PiDe (Pinus ponderosa) 
AverqeDBH 6.44 6.94 6.04 

Re1atiw Cover<-"'> 14.09 11-'S 20.39 
Relatiw Density (8.4) 14.40 30.85 6.90 
R.ctativc frequeDCy (%) 27.66 23.08 16.67 
Importance Index C0.4) 18.71 23.83 14.~ 

Limber Pine (Pinu jlexilis) 
AvcrageDBH 5.86 5.1.5 8.06 

Rdative Cover<--"> 7.61 16.03 18.8.5 
Relative Density (8AI) 6.16 6.38 6.03 
Rdativc Fn:qucoey (%) 12.77 15.38 12.50 
Importance Index (%) 9.08 12.60 12.46 

White Fir (Abies concolor) 
AwrageDBH S.S5 3.94 6.03 
Relative Cover (%} 45.97 15.04 23.34 

• Relative Density (%) 38.30 11.70 30.17 
Relative Fn:qucocy (%) 27.66 19.23 29.17 
Importance Index (%) 37.31 15.32 27.56 

Douglas Fir (Pseudotsuga menziesii) 
A~geDBH 2.99 4.62 5.72 
Relative Cover(%) 32.34 26.29 23.36 
Relative DcDSity (%) 39.76 41.49 25.86 
Relative Frequency (%) 29.79 19.23 29.17 

Importance Index <--'> 33.96 29.00 26.13 

Rocky Mountain Maple (Acer glabnmr) 
AwrageDBH 0.00 0.75 
Relative CoYer (%) 9.99 5.56 
R.daUvc Density (8.4) 0.00 25.86 
Relative Frequency (%) 3.85 0.00 
Importance Index (%) 4.61 10.47 

Thinlcaf Alder (Ainu.r tmuifolia) 
AverageDBH o.ss 
Relative Cover (%) 5.10 
R.e1ative Density <--"> 2.13 

• Rdativc Frequeocy (%) 3.85 
Importance Index ('II) 3.69 
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TABLE 4. Continued 

SPECIES 

Gambel Oak (Qu~I'CU.f gamb~lii) 
AveragcDBH 

Snag 

Relative Cover (%) 
• Relative Density (%) 
Relatiw Frequency ("At) 
Importance Index (%) 

Average DBH 7.60 
Relative Cover (%) 0.00 
Relative Density (%) 0.69 
Relative Frequency (%) 2.13 
Importance Index (%) 0.94 

TA-3, 
Bottom 

Transect 1 

4.S. 
9.99 
7.45 
15.38 
10.94 
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TA-59, 
on Bottom 

Transect 2 

4.S7 
8.SO 
5.17 
ll.SO 
8.72 



TABLE 5: Oventof'1 Vegetatioa Characteristics of Tree Caaopy Layer Species Recorded in Operable 
Unit 1111, Pajarito Cuyoa. 

SPECIES TRANSECfS 
TA-22. Stream TA-40. Stream TA-67, Stream 
Channel Cbannel ChanDel 
Transect 1 Transect l Transect 3 

R.ocky Mountain Maple (Acet- glab1'JIIft) 
AverageDBH 0.10 
Relative Cover(%) 5.00 
Relative Density (W.A.) 1.92 
Rd. Frequency (WAa) 9.09 
Importance Index(%) .5.89 

Douglas Frr (Psndotsuga mmziesil) 
AverageDBH 5.76 2.79 0.94 6.63 0.11 
Relative Cover (%) 9.10 20.01 10.90 0.7$ 0.18 
R.c1atiw Density <--'> 6.92 28.21 17.95 3.90 ll.ll 

. Rel. Fn:qucncy (%) 18.7S 36.36 13.33 12.50 23.08 
1mportance lodex (%) 11.41 30.41 14.06 .5.90 11 . .55 

Ponderosa Pine (Pima ponduoso) 
AveragcDBH 13.58 7.85 11.84 8.08 7.29 
Relative Cover <--'> 10.00 7.50 52.67 $4.23 37.76 
Relative DeDsity (%) .5.81 1.28 56.41 74.0.5 86.11 
Rd. Frc:quc:ncy (%) 21.88 9.09 40.00 50.00 69.23 
Imponance Index (%} 1.5.51 6.19 49.69 72.62 84.96 

Limber Pine (Pimu jkxills) 
AverageDBH 30.70 5.40 
Relative Ccm:r (%) 30.00 5.00 
Relative Dcosity (%) 0.53 0.64 
Rd. Frequency (%) 3.13 9.09 
Importance Index (%) 10.64 5.47 

White F"u (Abiu concolor) 
AveragcDBH 311.10 5.36 2.66 3.40 
Re1ame Cover (%) 19.11 13.33 36.01 1.03 
Relative Density (%) 43.90 4.49 19.23 2.59 
Rd. Frcqucocy (%) 31.26 9.09 33.33 4.17 
Importance Index (%) 31.05 10.45 29 . .53 2.85 

Water Birch (Betula occitkntalis) 
AveragcDBH 1.59.00 1.16 
Rdative Cover ("10) 16.88 24.17 
Relative Density (%) 37.56 63.46 
Rel Frequency (%) 12 . .50 27.27 
Importance Index (OA) 21.98 40.98 
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TABLES. Continued. 

SPECIES TRANSECTS 
TA-22, SUwn TA-40, Stream TA-67, Stream TA-22, South-
Cbanncl Channel Cbannel facin Sl 
Transect 1 Transect 2 Transect 3 Transect 1 Transect 2 

One-seed Juniper (Jtmipei"IIS mono.sperma) 
Average DBH 0.10 
Relative Covw (%) 0.10 
Relative Density (%) O.S3 
Rd.P~(%) 3.13 
Importance Index ("A) 1.25 

Aspen (Poprtlus tnnnlloidu) 
Average DBH 45.40 
Relative Covet(%) 11.00 

Relative Deosity <-At> "·" 
R.el. Frequency(%) 9.38 
Importance Index(%) 8.16 

Gambel Oak (Quercus gambdii) 
Average DBH 84.60 
Relative Cover (%} 13.33 
R.elatiYe Density (%) 8.98 
Rd. Frequency (%) 15.63 
Importance Index(%) 12.39 

Pifion Pine (Pinus edulis) 
. Averase DBH 
Relative Cover ("h) 
Relative Density (%) 
R.el. Fn:qucncy (OJe) 
Importance Index (%) 

4.28 
0.00 
5.13 
6.67 
3.93 

0.10 
0.42 
1.28 
6.67 
2.79. 
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2.19 
1.80 
9.09 
16.67 
9.62 

4.71 
0.00 
10.37 
16.67 
9.01 

0.10 
0.00 
2.78 
1.69 
3.49 



Tbrc:c species were noted within the second transcc:t. Ponderosa pine was the dominant ovcrstory 

species with a relative frequency of 69.23% and a rela.tivc cover of 37.76%. Douglas fir and one-seed juniper 

were also en~ within this transc:a, with relative frequencies of lJ.oselo and 7.69% respeaively. 

6.2.1.4 Pajarito Ca.a)'OII: Cuyou Bottom 

Ten different species were rcamled within all the ttansc:dl in ~arito Canyon bottom (Table 5). 'I'hree 

species oc:cumd within all three uamccts: Douglas fir, ponderosa pine and white fir. Two species. one-seed 

juniper and aspen occurred only at the TA 22 transect. 

At TA-22. white fir occumd most frequently (31.3% relatiYe frequency). Ponderosa pine, Douglas fir, 

gamble oak and water birch were also present with relat.ivc frequencies ranging from 10 to 2SYo. While aspen, 

limber pine, aud one-seed juniper bad relative frequencies oCiess than 10%. 

At TA-40, Douglas fir and water birch were present with a frequency of36.36 and 27.27% 

respcaively, while Rocky Mountain maple. ponderosa pine, Umber pine, and white fir had relative frequalcies 

of less tba! I 0%. 

At the TA~7 transect, ponderosa pine and white fir oa:urrcd most with a relative frequency of 40 and 

33.33% rc:spedivdy. 

6.2.1.5 Two-Mile Mesa: Mesa Top 

Eight species were recorded within the seven transcc:u on Two-Mile mesa for OU-1111 (Table 6). 

Qnc-.scedjuoipcr and ponderosa pine were the only two species recorded within all seven tra.nsec::ts Ponderosa 

pioc was the most tiequeotly recorded species within six of the~ tra.nsects. with Gambel oak the most 

frequent in the second transea at TA-6. Tbinleaf alder was only recorded within the second uansec:t ofT A~ 

with a relative frequency of' less than 5%. Douglas fir, Gambel oak, aspen, limber pine and wbitc fir were 

record.cd within two or more transects. 

'I'I1m: species were noted within the uansect at TA-22: ponderosa pine. one-seed juniper and white fir. 

ponderosa pine bad the highest relative frequency (81.2.5%) with one-seed juniper and wbite fir having relative 

frequendcs 12.60% and 6.2.5% respectively. 

Three species ~ reamicd within the fust ttansect a T A~; ponderosa pine oa:uJTed most .mquenlly 

with a relative frequency of 87 . .50%. with one-seed juniper and Douglas fir each occurring with a relate 

frequency of 6.~%. 

Within the second U'amii:Ct ofT A~ Gambcl oak had the highest frequency of21.88%, while aspen had 

the highest percent relative cover (25.26%). Douglas fir, aspen. and white fir ~ next highest in frequency 

(18.75% cac:h). Limber pine, ponderosa pine. tbinlcafalder, and one-seed juniper were also recorded with 

relatM frequencies of less than HW .. 

Five species were recorded within the first transect at TA-40. Ponderosa pine was noted most 

frequently with a relative frequency of 40% and a relative cover of 49o/o. Douglas fir, onc--scc:d juniper, Gambcl 
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TABLE 6.. Oftntory Vcgetati011 Cbancteristiet of Tree Canopy La,er Speda Reeorded ia Openble Unit 1111, Two-Mne Mesa 

• 

SPECIES TRANSECTS 
TA-40, TA-40, Above TA-40,Across TA-40, Dirt TA..6 West of TA-6 I TA-22Mcsa 
Drainage S. of Drainage S. of fromBidg. 1 Road Along MDAF Drainage 
Bid . I Bid . 1 MesaT North of Road 
Transect 1 Transect 1 Ttanseet3 Transect4 Transect I Transect2 Transect 1 

One-Seed Juniper (Junlpenu monosperma) 
AveragcDBH 0.57 0.10 0.19 1.82 3.70 0.10 0.73 
Relative Cover (%) 3.65 0.00 0.00 2 . .56 2.21 6.49 0.00 
Relative Density (OA.) 4.43 2.78 6.92 38.67 0.41 4.92 7.41 
Relative Frequency (%) 12.00 7.41 13.79 23.81 6.25 3.13 12 . .SO 
Importance Index (%) 6.69 3.40 6.91 21.68 2.95 4.85 6.64 

Ponderosa Pine (Pinus ponderosa) 
AverageDBH 5.30 7.37 5.92 s.ss S.S9 6.62 4.98 
Relative Cover(%) 49.00 92.47 100.00 97.44 97.79 3.31 100.00 
Relative Density (%) 15.95 91.67 89.23 61.33 99.18 2.73 90.74 
Relative Frequency (%) 40.00 74.07 68.97 76.19 87 . .SO 9.38 81.25 
Importance Index (OA.) 54.98 86.07 86.07 78.32 94.83 5.14 90.66 

Douglas Fir (Pseudotsuga menzlu/1) 
AverageDBH 3.42 6.83 0.10 S.SO 4.91 
Relative Cover(%) 21.05 4.~ 0.00 0.00 15.40 
Relative Density (%) 8.86 4.17 1.54 0.41 21.31 
Relative Frequency <--'> 24.00 14.81 6.90 6.25 18.75 
Importance Index (%) 17.97 7.96 2.81 2.22 18.49 

Gamble Oak (Quercus gambelll) 
AverageDBH 4.41 4.54 
Relative Cover (%) 15.78 20.31 
Relative Density (%) 4.43 3.830 
Relative Frequency (%) 12.00 21.88 
Importance Index (%) 10.74 15.34 
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TABLE 6. Continued 

SPECIES 

Aspen (Popu/ru tmmlloides) 
AvcragoDBH 
Relative Cover(%) 
Relative Density (%) 
Relative Frequency (%) 
Importance Index (%) 

Ponderosa Pine Snag 
AverageDBH 
Relative Cover(%) 
Relative Density (%) 
Relative Frequency (%) 
Jmpol1ance Index (%) 

Umber Pine (Pinus JlniiJs) 
AvcraJeDBH 
Relative Cover(%) 
Relative Density (%) 
Relative Frequency (%) 
Importance Index CO/e) 

ThiDleaf Alder (Ainu tenuifo/Ja) 
AvcrageDBH 
Relative Cover(%) 
Relative Density (1'/e) 
Relative Frequency(%) 
Importance Index (%) 

TRANSECTS 
TA-40. 
Drainage S. of 
Bid 1 
T.ransca I 

0.10 
IO.S2 

'·06 
4.00 
6.53 

14.2.5 
0.00 
1.27 
8.00 
3.09 

TA-40, Above TA-40, Across TA-40,Dirt TA-6 Westof TA-6 TA-22Mesa 
Drainages. of from Bldg 1 Road Along MDAF Drainage 
Bid 1 Mesa~ North of Road 
T.ransec:t 2 Transect 3 Transect4 Transect 1 Transect2 Transect I 

4.63 
24.26 
S7.38 
18.75 
33.46 

12.47 
0.00 
2.31 
10.34 
4.22 

7.00 7.38 
2.(';3 11.36 
1.39 2.19 
3.70 6.2, 
2.51 6.60 

0.10 
0.13 
1.64 
3.13 
1.63 
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TABLE '· Coatiaued 

SPECIES 

White Fir (Able& concolor) 
AverageDBH 
Relative Cover(%) 
Relative Density (Ole) 
Relative Frequency COA,) 
Importance Index (%) 

TRANSECTS 
TA-40, 
Drainage S. of 
Bld_g._ 1 
Transect 1 

TA-40, Above 
DJainagc S. of 
Bl~ 1 
Transect 2 

TA-40, Across 
fiomBldg 1 

Transect 3 

TA-40,Dirt 
Road Along 
Mesa Top 
Transect 4 
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TA-6 Westof 
MDAF 

Transect I 

TA-6 
Drainage 
North of Road 
Transect 2 

6.23 
18.74 
6.01 
18.75 
14.50 

TA-ll Mesa 

Transect 1 

7.30 
0.00 
1.85 
6.2~ 

2.70 



oak and aspen were the other species noted within this transect. Ponderosa pine snags were also noted 

with a relative frequency of less that lOOA.. 

Four species were noted within the second transc:ct at TA-40. Ponderosa pine had a relative 

frequency of74.1% and a relative cover of92.47% One-seed juniper. Douglas fir and limber pine were 

also noted within this transect. 

Within the third transca ofTA-40, three species were noted. Ponderosa pine had a rcJativc 

frequency of 68. 9.,.10 and a relative cover of 100% . One--seed juniper and Douglas fir were noted with 

relative frequencies of 13.79«'.4 and 6.ga.4 respectivcly. Ponderosa pine snags were also noted with a 

relative frequency of 10.34%. 

Only two species were noted within the fourth transect at TA-40. One-seed juniper and 

ponderosa pine had relative frequencies of76.lga/O and 23.81% respectively. 

6.2.2 Oventory Sbrubs 

For purposes of determining overstory content in line intercepts and circular plots, we separated 

woody species into trees and shrubs. An overstory species was classified as a shrub if its height was less 

than three foot with a DBH of less that four inches. 

6.1.2.1 Two-Mile Caayoa: North-Faciaz Slope 

Seven speeies were recorded within this transect (Table 7). Gambcl oak occurred most frequently 

with .a relative frequency of 41.2% and a relative cover of 97 .8%. Wax c:urra.nt. mountain mahogany and 

Fendler balberry were present with relative frequencies between 10% and 20%. Cliflbush. tumbleweed 

and snowbcny also appeared within the transect but had relative frequencies ofless tlw\10%. 

6.2.2.2 Two-Mile Caayoa: CaayOG Bottom 

Thirteen plant species were noted between the two tr3nsects (Table 7). Wax currant had the 

highest relative frequency within both transects. Seven species were common to both transect. Gambel 

oak, wax currant, Fcnd1er barberry. Fendler's rose, New Mexico locust. and striped coralroot. Wild 

raspberry was only noted within the f'JJ"St transect while. tumbleweed. Mogollon vetch. skunkbush. willow 

and cbokecheny, were onJy noted within the second transect. 

Eight plant species were rcc:orded within the first transect. Wax currant had the highest 

frequency of 56. 9o/a. while Gambel oak had the highest present relative covcc of 30o/., Other species 

recorded were Fendler bazbeny. cliflbush. striped coralroot and wild raspberry all with rdativc 

ftequencies of less than 100-'. 

Twelve plant species were recorded within the second transect of Two-Mile Canyon bottom. 

Wax cunant had the highest relative frequency ( 45%). while willow had the highest relative cover 

(22.1 ,.lo). Other species recorded were Gambel oak. Fendler barbeny. tumbleweed. Mogollon vetch. 

skunkbush. Fendler's rose. New Me:<ico locust, chokecherry, striped coralroot. and wild raspberry. 



TABLE 7. Overatory Vegetatioa Cbancteristics of Sbnab Caaopy Layer Species Recorded ia 
Openble UDit 1111, Two-Mile Caayoa. 

SPECIES TRANSECfS 
Nonh- TA-.59. 

nBottom 
Transect2 

Gambcl Oak (Quercus gambe/ii) 
Stems Per Acre 497.83 428.21 169.23 
Relative Cover (%) 97.76 29.94 IS.SI 
RelatM Density (%) 61.54 18.03 7.06 
.Relative Frequency (%) 41.18 11.76 8.75 
Importance Index (%) 66.82 19.91 10.44 

Wax Currant (Ribies cueum) 
Stems Per Acre 90.23 21.5.38 294 . .51 
Relative Cover (%) l.SO 4.94 6.0.5 
Relative Density <-lv> 11.15 9.07 12.28 
Relative Frequency (%) 11.76 56.86 4.5.00 
Importance Index (%) 8.14 23.63 21.11 

Mountain Mahogany (Cei'COClll'pus montanus) 
Stems Per Acn: .59.12 
Relative Cover (%) 0.00 
Relative Density (%) 7.31 
Relative Frcqucucy r.4) 17.6.5 
Importance Index r'lv) 8.32 

Fendler Barbeny (Bel'berisfendlerl) 
Stems Per Acre 140.01 169.23 13.19 
Relative Cwer (%) 0.7S 2.71 0.13 
Relative Density (%) 17.31 7.13 o.s.s 
Relative Frequency (%) 20 . .59 .S.KS 2 . .50 
Importance Index (%) 12.88 5.24 1.06 

CWlbush (Jamui.a americana) 
Stems Per Acre 12.4.5 10.51.28 848.3.5 
Relative Cover (%) 0.00 12.82 13.66 
Relative Density (%) 1.54 44.28 3.5.38 
Relative Frcqucncy r'-"> 2.94 7.84 8.7.5 
ImportanCe Index c-~v> 1.49 21.65 19.26 

Tumbleweed (amtWanthus a/bus) 
Stems Per Acre 6.22 19.78 
Relative Cover (%) 0.00 9 . .59 
Relative Density (%) 0.77 0.82 
Rdative Frequency r'"'> 2.94 2 . .50 
Importance Index r'AI) 1.24 4.30 
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TABLE 7. Coatiaued 

SPECIES TRANSECTS 

Snowbeny (Symphoricarpos Ol'eophllus) 
Stems Per Acre 3.11 
Relative Cover (OA.) 0.00 
Relative Density(%) 0.38 
Relative Frequency(%) 2.94 
Importance Index (GAl) 1.11 

Mogollon Vetch (Vicla lcucophaea) 
Stems Per Acre 
Relative Cover (%) 
Relative Density (%) 
Relative Frequency (%) 
lmportaDce Index <-lo) 

Skunkbush (Rhus h'ilobata) 
Stems Per Acre 
Relative Cover (%) 
Relative Density (GAl) 
Relative Frequency (%) 
lmport.ana: Index (OAt) 

Willow (Salix spp.) 
Stems Per Aae 
Relative Cover ("Aa) 
Relative Density (%) 
Relative Frequency (%) 
Importance Index {%) 

Fendler's Rose (Rosa woodsil) 
Stems Per Acre 
Relative Cover ("AI) 
Relative Density (%) 
Relative Fn:qucncy <--'> 
Importance Index C'AI) 

New_ Mexico Locust (Robinia neomexiama) 
A'Yetage DBH (%) 
Relative CO"t'U <-AI) 
Relative Density (%) 
Relative Frequency C'lo) 
Imponance Jndc:< (%) 

61.54 
1.51 
2.59 
7.84 
3.98 

7.69 
0.14 
0.32 
3.92 
1.46 
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TA-59, 
Can nBottom 
Transect 2 

37.36 
0.13 
1.56 
2.50 
1.40 

6 . .59 
0.13 
0.27 
2.50 
0.97 

674.73 
22.17 
23.14 
8.7.5 
19.69 

13.19 
0.42 
o.ss 
3.75 
1.57 

4.40 
3.84 
0.18 
1.25 
1.76 



TABLE 7. Cootinued 

SPECIES 

Chokecherry (Pnlnus vil"giniana) 
Stems Per Acre 
Relative Cover (%) 
Relative Density (Oio) 
Reiative Frequency (GA.) 
Importance Index (1'/o) 

Striped Coralrool (Cora/lorhira striata) 
Stems Per Acre 
Relative Cover c»lo) 
Relative Density (%) 
Relative Frequency (%) 
Importance Index (%) 

Wild Raspberry (Rubus stingo.na) 
Stems Per Acre 

Shrub 

Relative Cover COli) 
Relative Density (%) 
Relative Frequency (%) 
Importance Index COlo) 

Stems Per Acre 
Relative Cover (%) 
Relative Density(%) 
Relative Frequency COlo) 
Importance Index (%) 

Unknown 1 
Stems Per Acre 
Relative Cover (%) 
Relative Density (%) 
Relative Frequency (%) 
lmponancc Index (%) 

North- T A-3, 
n Bottom 

182.05 
24.48 
7.67 
1.96 
11.37 

256.41 
23.32 
10.80 
1.96 
12.03 

2.56 
0.14 
0.11 
1.96 
0.74 
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TA-S9, 
nBottom 

156.04 
4.9S 
6.Sl 
7.50 
6.32 

94.51 
15.98 
3.94 
1.25 
7.06 

65.93 
7.46 
2.7S 
S.OO 
5.07 



6.2.2.3 Pajarito Canyou: South-Fados Slope 

Gambel oak was the only shrub noted within the TA-22 transect with a relative cover of 100% 

(Table 8). Gambel oak was the dominant species within the TA-40 transect with a relative frequency of 

41.7%. Other species recorded within the TA-40 transect were chokecherry, rose and clifibush with 

relative frequencies of8.33%. 16.670/o and 33.33% respectively. 

6.1.1.4 Pajarito Canyon: Canyon Bottom 
Eighteen species were noted throughout the three transects within Pajarito Canyon bottom (Table 

8). Two species were common within all thn:c transects; Gambel oak and Fendler bazbcny. Of the two 

species Gambel oak was the dominant species within the TA-22 and T A-40 transects. 

Eleven species were recorded in the T A-22 transect. Gambel oak and cliflbush were the 

dominant species with relative frequencies of22o/e. ClifJbush had the highest relative cover (31.8%). 

Fendler barberry and gooseberry were also common with relative frequencies of 17 .I% and 14.6% 

respec:tive1y. Other species recorded within this uansect were chokecherry. wild rose, snowberry, wax 

currant. Fendler's rose, mountain 

Six species were recorded within the T A-40 transect. Gamble oak and chokecherry were the 

dominant species with a relative frequencies of26.6'70/o. Willow had the highest relative cover (56.9%). 

Other species noted within this transect were Fendler's barberry, wild rose and clifibush aU with relative 

frequencies of less than 1 Oo/o 

Eleven species were noted within the T A-67 transect. Wax currant was the dominant species 

recorded with a relative frequency of 42.6% while water birch bad the highest relative cover of 45.4%. 

Western box elder had the next highest relative frequency (12.-nalo). Other species recorded include 

Western virgin's Bower. water birch, Virginia cr=pcr, New Mexico locust, oak, Gambel oak, willow and 

Fendler balberry. 

6.2.2.5 Two-MiJe Mesa: Mesa Top 

A total of twelve shrub species were noted within the seven transects on Two-Mile Mesa top 

(Table 9). Shrub species were noted within only six of the seven~. Oambel Oak. the only species 

noted within those six transects, had the highest relative frequency. 

Three shrob species were noted within the transect at T A-22. Gambel oak had the highest 

relative frequency (SOO/o), goosebcny had the highest relative cover (100%). No cover was noted for 

Gambel oak or Fendler batberry within this transect. 

No shrub species were noted within the first transect at T A-6. However. si" shrub species were 

noted within the second transect at T A-6. Gambel oak and clifibush had the highest relative frequencies 

(25.9% each) and cliflbush had the highest relative cover (35.3%). Chokecherry and Fendler barberry 

were also common (relative frequencies of 18.5% and 14.8% respectively). New Mexico locust and wild 

rose had relative frequencies of less that 10%. 
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TABLE 8. Overstory Vecetation Characteristics of Sbrub Canopy Layer Species Recorded ia 
Operable Unit 1111, Pajarito Cauyoa. 

SPECIES TRANSECTS 
TA-22, Stream TA-40, Stream TA-67. Stream T A-22. South-
Channel Channel Channel facia Slo 
Transect 1 Transect 2 Transect 3 Transect 1 

Gambd Oak (Quei'CUS gamhelil) 
Stems Per Acre (%) 92.46 178.02 35.90 627.99 196.02 
Relative Cover <"-') 26.29 22.98 9.34 100.00 40.11 
Relative Density (%) 3.64 18.82 2.18 100.00 14.33 
Relative Frequency(%) 21.95 26.67 6.38 100.00 41.67 
Importance Index (%) 17.29 22.82 5.97 100.00 32.04 

Willow (Salix spp.) 
Stems Per Acre (0"') 359.34 787.18 
Relative Cover (%) .S6.8S 9.45 
Relative Density (0~) 37.98 40.14 
Relative F~ (%) 13.33 8.33 
Importance Index (%) 36.05 19.31 

Chokecherry (Prunus virginiana) 
Stems Per Acre (0"') 75.38 68.13 26.14 
ReJative Cover (%) 13.80 6.36 3.39 
Relative Density (%) 2.96 7.20 1.91 
Relative Frequency (%) 7.32 26.67 8.33 
Importance Index (%) 8.03 13.41 4.54 

Fendler BaJbeny (Bel'berisfendleri) 
Stems Per Acre C'-'> 327.69 4.40 389.74 
Relative Cover CO/o) 13.21 0.17 4.44 
Relative Density (%) 12.88 0.46 23.71 
Relative Frequency CO/o) 17.07 6.67 8.51 
Importance Index CO/o) 14.39 2.43 12.22 

Wild Rose (Rosa) 
Stems Per Acre (%) 4.62 2.20 8.71 
Relative Cover (%) 0.24 0.17 28.25 
Relative Density CO/o) 0.18 0.23 0.64 
Relative Frequency (%) 4.88 6.67 16.67 
Importance Index(%) 1.77 2.36 15.18 

Cliftbush (Jamesia alllerlCQifa) 
Stems Per Acre (%) 1840.15 334.07 1136.92 
Relative Cover (%) 31.80 13.47 28.25 
Relative Density (%) 72.35 35.31 83.12 
Relative Frequency (%) 21.95 20.00 33.33 
Importance Index (0~) 42.03 22.93 48.23 
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TABLE 8. Continued 

SPECIES TRANSECTS 
TA-22. Stream TA-40, Stream TA-67, Stream TA-22. South~ 
Channel Channel Channel facin Slo 
Transect I Transect 2 Transect 3 Transect 1 

SDOWbcny (Symphoricorpos Ol'f!ophilw) 
Stems Per Acre (%) 1..54 
Relative CoYer(%) 0.37 
Relative Density (Ole) 0.06 
Relative Frequency (%) 2.44 
Importance Index <-lo) 0.95 

Goosebeny (Ribiu in~rme) 
Stems Per Acre (%) 
Relative Cover(%) 
Relative Density (%) 
Relative Frequency (0/o) 
Importance Index (%) 

Wax Cmtant (Ribit~s ctreum) 
Stems Per Acre (%) 
Relative Cover (%) 
Relative Density (%) 
Relative Frcquc:ru:y (0.41) 
Importance Index (%) 

Fendler's Rose (RostJ woodsii) 
Stems Per Acre (%) 
Relative Cover(%) 
Relative Density (%) 
Relative FRquency <-A.) 
Importance Index (010) 

170.77 
13.16 
6.71 
14.63 
11.50 

1.5.38 
0.37 
0.60 
2.44 
1.14 

1.54 
0.37 
0.06 
2.44 
0.95 

Mountain Mahogany (CercocOI'pus montanus) 
Stems Per Acre (%) 10.77 
Relative Cover(%) O.OS 
Relative Density(%) 0.42 
Relative Frequency (%) 2.44 
Importance Index(%) 0.97 

Wild Raspberry (Rubw stingosus) 
Stems Pet Acre(%) 3.08 
Relative Cover e'le) 0.37 
Relative Density (0/ct) 0.12 
Relative F~ (%) 2.44 
Importance Index(%) 0.98 

41.03 
0.11 
2.50 
42.35 
15.0$ 

5.13 
0.11 
0.31 
2.13 
0.85 
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TABLE 8. Continued 

SPECIES TRANSECTS 
TA-22. Stn:am TA-40. Stream TA-67, Stream TA-22, South-
Channel Channel Channel facin Sl 
Transect I 

Western V'ugin's Bower (Clematis ligustlcifolia) 
Stems Per Acre (%) 
Relative Cover (0.4) 
Relative Density (%) 
Relative Frequency(%) 
Importance Index (%) 

Water Birch (Betula occidental is) 
Sterns Per Acre (%) 
Relative Cover(%) 
Relative Density (%) 
Relative Frequency<"-') 
Imponaoce Index (%) 

V'uginia Creeper (Parthenocissus lnserta) 
Stems Per Acre (%) 
Relative Cover (0-4) 
Relative Density (0.4) 
Relative Frequency (0.4) 
Importance Index (1'.4) 

New Mexico Locust (Robinia neomaicana) 
Stems Per Acre (%) 
Relative Cover (%) 
Relative Density (%) 
Relative Frequency (%) 
Importance Indc.'( (0.4) 

Box Elder Maple Pf,t:el' negundo) 
Stems Per Acre (%) 
Relative Covec (8.4) 
Relative Density (%) 
Relative Frequency (%) 
Importance Index (%) 

Oak (Quur:us) 
Stems Per Acre (%) 
Relative Cover (%) 
Relative Density <"-'> 
Relative Frequency (%) 
Importance lnd~ (%) 

Transect 2 Transect 3 

2.56 
0.11 
0.16 
2.13 
0.80 

53.85 
45.44 
3.28 
2.13 
16.95 

0.00 
0.11 
0.00 
2.13 
0.75 

2.S6 
1.14 
0.16 
2.13 
1.14 

30.5.13 
13.40 
18.56 
12.77 
14.91 

20.51 
12.52 
1.25 
6.38 
6.72 
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TABLE 9. Oventory Vqetatlon c•aracteristics or Shrub Canopy Layer Spedes Recorded in Operable Ualt 1111, Two-Mile Mesa 

SPECIES TRANSECTS 
TA-40. TA-40, Above TA-40, Across TA-40, Dirt TA-6 Westof TA-6 I TA-22Mesa 
Drainage S. of Drainage S. of fromBldg. I Road Along MDAF Drainage 
Bl . I Bid 1 Mesa 't North of Road 
Transect I Transect 2 Transect 3 T.ransect4 Transect 1 Transect 2 Transect I 

Gambles Oak (Quercr~s gambelli) 
Shrubs Per Acre (%) 518.46 222.16 121.97 235.22 239.56 94.45 
Relative Cover (%) 43.40 71.89 0.00 100.00 26 . .57 0.00 
Relative Density (%) 60.61 74.45 43.7$ 100.00 6.96 17.03 
Relative Frequency (%) 33.33 40.00 61.11 100.00 2.5.93 50.00 
Importance Index (%) 45.78 62.11 34.9S 100.00 19.82 22.34 

Fendler's Rose (Rosa woodsii) 
Shrubs Per Acre (%) 18.46 
Relative Cover (%) 6.19 
Relative Density (%) 2.16 
Relative Frequency c-Ia) 6.67 
Importance Index (%) 5.01 

New Mexico Locust (Robinia neomexlcana) 
Shrubs Per Acre (%) 41.54 2.18 43.96 
Relative Cover(%) 4.21 0.00 14.91 
Relative Density (%) 4.86 0.78 1.28 
Relative Frequency(%) 20.00 5.56 7.41 
lmponancc Index (%) 9.69 2.11 7.86 

Mountain Mahogany (Cercocarpus mantanus) 
Shrubs Per Acre (%) 4.3.08 28.31 17.42 
Relative Cover(%) 12.03 0.00 0.00 
Relative Density (%) .5.04 9.49 6.25 
Relative Frequency (%) 16.67 25.71 S.S6 
Importance Index (%) 11.24 11.73 3.94 



TABLE'· Condn11ed 

SPECIES TRANSECTS 
TA-40, TA-40, Above TA-40, Across TA-40, Dirt TA-6 Westof TA-6 TA-22 Mesa 
DrainageS. of Drainage S. of from Bldg. I Road Along MDAF Drainage 
Bl . I Bid . 1 Mesa To North of Road 
Transect I Transcctl Transect 3 Transect4 Transect I Transea2 Transect I 

Fendler Barberry (Berberis fendleri) 
Shrubs Per Acre (%) 203.08 323.08 62.23 
Relative Cover (GA.) 1S.96 10.23 0.00 
Relative Density (4'/a) 23.74 9.38 10.99 
Relative Frequency (%) 16.67 14.81 16.67 
Importance Index ("!.) 18.79 11.48 9.22 

Clitlbush (J0111esla 0111erlcana) 
Shrubs Per Acre (Gict) 1.5.38 2529.67 
Relative Cover (o/o) 0.36 35.34 
Relative Density (%) 1.80 73.45 
Relative Frequency (%) 3.33 25.93 
Importance Index (%) 1.83 44.91 

Currant (Ribies spp.) 
Shrubs Per Acre (%) 1S.38 
Relative Cover (%) 17.86 
Relative Density (%) 1.80 
Relative Frequency (%) 3.33 
Importance Index (%) 7.66 

Apache Plume (Fallugia paradoxa) 
Shrubs Per Acre (%) 34.8S 137.21 
Relative Cover (%) 28.11 0.00 
Relative Density(%) 11.68 49.22 
Relative Frequency (o/o) 17.14 27.78 
Importance Index(%) 18.98 2S.67 
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TABLE'· Cootiaued 

SPECIES 

Wax Currant (Ribies cenum) 
Shrubs Per Acre (%) 
Relative Cover CO!.) 
Relative Density (%) 
Relative Frequency (%) 
Importance Index (0.4) 

Wild Rose (Rosa) 
Shrubs Per Acre (%) 
Relative Cover (%) 
Relative Density <"o) 
Relative Frequency (%) 
Importance Index (%) 

Chokecherry (Pnmus virginiana) 
Shrubs Per Acre (%) 
Relative Cover (%) 
Relative Density (%) 
Relative Frequency (%) 
Importance Index (%) 

Goosebeny (Ribies lnenne) 
Shrubs Per Acre (%) 
Relative Cover (%) 
Relative Density (%) 
Relative Frequency c-lo) 
Importance Index (%) 

TRANSECfS 
TA-40, 
DrainageS. of 
Blgg, I 
Transect 1 

TA-40, Above 
DrainageS. of 
B14g, I 
Transect2 

10.89 
0.00 
3.65 
11.43 
5.03 

4.36 
0.00 
1.46 
5.71 
2.39 

TA-40, Across TA-40, Dirt 
from Bldg. I Road Along 

Mesa Top 
TransectJ Transect 4 
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TA-6 Wcstof TA-6 
MDAF Drainage 

Transect I 
North of Road 
Transect 2 

8.79 
0.17 
0.26 
7.41 
2.61 

298.90 
12.n 
8.68 
18.52 
13.32 

TA-22 Mesa 

Transect I 

407.60 
100.00 
71.98 
33.33 
68.44 



Seven species were noted within the first transect at T A-40. Gambel oak and New Mexico 

locust had the highest relative frequencies (33.3% and 20.% respectively). Mountain mahogany and 

Fendler baibeny ~also common with relative frequencies of 16.?0A each. Fendler's rose, cliftbush and 

currant all had a relative frequency of less than 10%. 

Five species were recorded within the second transect at TA-40. Oambcl oak had the highest 

relative frequency (61.1%). Apache plume and wax currant~ the next highest in frequency (17.2% 

and 11.4% respectively). Wild rose and wax currant Mre present with a less than 100-' relative frequency. 

Four species were present within the third transect at TA-40. Gambel oak had the highest 

relative frequency (61.11%). Apache plume had a relative frequency of27.SO.Io. New Mexico locust and 

mountain mahogany were present with a less that 10% relative frequency. No species cover was recorded 

within this transect 

The only species noted within the fourth ttanscct in T A-40 was Gambel Oak which had I 00% 

relative frequency and relative ~r. 

6.2.3 Uadentory 
6.2..3.1 Two-Mile Canyoa: Nortb-.Faciag Slope 

A total of 24 species were identified within this transect (fable 1 O). Four species of grass were 

identified within the understory of this transect Mountain muhly had the highest relative frequency 

(13.?0/o), while little bluestem, pine dropseed and nodding brome had a relative frequency of 1.6% each. 

Seven forb species were noted; pussytoes had a relative frequency of 6.5,~ while yarrow, goosegrass. 

northern bedstraw, Canada violet. bcardtongue. and wild cluysanthemum had relative frequencies of less 

that 5%. Eight species of shrub were DOted within the undelstory, all with relative frequencies of less that 

So/o. Three tree species Douglas fir, white fir and limber pine were noted, but with relative frequencies of 

Jess than 2.5%. 

6.2.3.% Two-Mile Canyon: Caayoa Bottom 

A total of 51 species were identified within these two transects (Table 10). Moss and Lichen 

were noted within both transects. Four species of grass were noted within both transects., red top bad t.bc 

highest relative frequeucy within both tr.mseds. The relative frequencies ~ consistently higher within 

the first transect compared with the second t.ranse<:t for tittle bluestem, nodding brome, and bluegrass. 

Mountain muhly,juncgrass. timothy. bottlebrush squirreltail, and sand dropseed were noted only within. 

the first transect. while smooth bromc and bromegrass were only noted within the second transect. 

Si" forb species were identified within both transects: pussytoes, yarrow. goosegrass, wild 

sttawberry. wild buckwheat. and white clover. Most species had a relative frequency of less that 5%,. 

Six shrub species were identified within both transects: mountain lover, Fendler barbeny, 

Oambcl oak. Fcndlers rose, wild raspberry and cliflbush. Gamble oak had the highest relative frequency 

in the first transect and mountain lover in the second transect (6.1 o/o and 7.1% respectively). Two 



TABLE 10. Uaderstory Ve&efatioa Cbaracteristics ofPJut Species Recorded ia OU-1111, Two­
Mile Canyon. 

SPECIES TRANSECTS 

Moss/Lichen 
Relative Cover (8A.) 
Relative Frequency (%) 
Importance Index (%) 

Little Bluestcm (Andropogon scaparius) 
Relative Cover (%) 
Relative Frequency ('h) 
lmponance Index (%) 

Nod4ing Brome {BrotmlS tmlllflolus) 
Relative Cover (%) 
Relative Frequency ("4) 
Importance Index (%) 

Mountain Muhly (Muhlenbergia montana) 

29.77 
16.94 
23.35 

5.45 
1.61 
3 . .53 

0.02 
1.61 
0.82 

Relative ~cr C"o) 6.51 
Relative Frequency(%) 13.71 
Importance Index(%) 10.11 

Bluegrass (Poa spp.} 
Relative Cover (OA.) 
Relative Frequency (GAl) 
Importance Index (%) 

Red Top (Agroslis alba) 
Relative Cover (Oh) 
Relative Frequency ('h) 
Importance Index r'h) 

Pine Dropsccd (BiephDI"'neuron tricholepis) 
Relative Cover ('h) 2.48 
Relative Frequency(%) 1.61 
Importance lndcJt (%) 2.05 

Bromegrass (Bro~m~s spp.) 
Relative Cover (%) 
Relative Ftcqucncy (%) 
Importance Index (%) 

Smooth Brome (Bromu.s lnermls) 
Relative Cover ("lo) 
Relative Frequency (%) 
lmponance Index(%) 

North- TA-3, 

7.69 
4.27 
5.98 

0.26 
0.61 
0.43 

6.16 
4.88 
5.52 

1.03 
1.22 
1.12 

8.49 
7.32 
7.90 

34.38 
14.63 
24.51 

nBottom 
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TA-59, 
Can nBottom 
Transect 

15.24 
10.64 
12.94 

0.01 
0.71 
0.36 

0.87 
0.71 
0.79 

1.76 
0.71 
0.79 

12.62 
9.93 
11.27 

21.31 
7.09 
14.20 

4.78 
0.71 
2.75 



TABLE 10. Coutinued 

SPECIES TRANSECTS 
TA-59, North- TA·3, TA-59, 
facin Sl on Bottom on Bottom 

Transect 1 Transect 2 
Junegrass (Koeltria cristata) 

Relative Cover (%) 1.03 
Relative Frequency (%) 1.22 
ImportanCe Index(%) 1.12 

Timothy (Ph/tum pratense) 
Relative Cover (%) 0.51 
Relative Frequency(%) 0.61 
Importance Index (%) 0.56 

Bottlebrush Squirreltail (Sitanion hystra) 
Relative Cover (%) 0.26 
Rclativc Frequency (o/o) 0.61 
Importance Index (%) 0.43 

Agrostis. (Agrostis spp.) 
Relative Cover(%} 0.26 
Relative Frequency (%) 1.22 
Importance Index <-lo) 0.74 

Sand Dropsecd (Biepharoneuf'OII tricho/epls) 
Relative Cover (Oio) 0.51 
Relative Frequency (%) 0.61 
Importance Index (%) 0.56 

Pussytoes (Antennarla parvifolia) 
Relative Cover (%) 5.00 0.26. 0.87 
Relative Frequency (%) 6.45 0.61 0.71 
Importance Index (Oio) 5.72 0.43 0.79 

Yarrow (Achillea lanulosa) 
Relative Cover (%) 1.50 0.77 0.87 
Relative Frequcnc:y <-/o) 3.23 1.22 1.42 
Importance Index (0.4) 2.36 0.99 1.14 

Goosegrass (Galium aparine) 
Relative CO\'eJ' (%) 0.01 1.03 0.05 
Relative Frequency (%) 0.81 1.22 4.26 
Importance Index (%) 0.41 1.13 2.15 

Northern Bedstraw {GaJium bona/e) 
Relative Cover (%) 0.01 0.43 
Relative Frequency(%) 0.81 0.71 
Imponance lndc."C (%) 0.41 0.51 
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TABLE 10. Coutinued 

SPECIES TRANSECTS 
TA-59, North- TA-3, TA-59, 
facin Slo nBottom Can nBottom 

Transect 1 Transect 2 

Canada Violet (Jiiola CIIIUHiensis) 
Rdative Cover (0..{,) 0.99 3.60 
Relative Frequency ("lo) 1.61 6.10 
Importance Index (0/o) 1.30 4.85 

Beardtongue (Penstemon spp} . Relative Cover (%) 0.54 2.32 
Relative Frequency <-.4) 4.03 3.66 
Importance Index (%) 2.28 2.99 

Wild Strawbeny (Ff'agarla amerlcona) 
Relative Cover (0.4) 1.84 0.47 
Relative Frequenqr (o/o) 8.54 3.5S 
Importance Index (%) 5.19 2.01 

Wild Buckwheat (Erlogomon spp.) 
Relative Cover (0/e) 0.26 0.45 
Relative Frequency (%) 1.22 2.13 
Imponanc:e Index (%) 0.74 1.29 / 

White Clover (Trifolium npens) 
Relative Cover (%) 0.01 0.90 
Relative Frequency(%) 0.61 3.55 
Importancc Index COlo) 0.31 2.22 

Wild Chrysanthemum (Bahia dissecla) 
Re1atm Cover(%) 0.50 
Relative Fn:qucncy (%) 0.81 
Importance IDdex (%) 0.65 

Aster (Mach0B'tl11lhei'O spp.) 
Relative Cover(%) 0.77 
Relative Frequency (0.4) 0.61 
Jmponanc:e Index COlo) 0.69 

Bricklebush (Brichel/ia grandij/ot'a) 
Relative Cover (%) 0.26 
Relative F~ucncy (%) 0.61 
Imponance Index <-lo) 0.43 

White Sweet Clover (Melilotus a/bus) 
Relative Cover (%) 2.35 
Relative Frequency (0/o) 5.49 
Importance lnde:'< (0/o) 3.92 
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TABLE 10. Coutioued 

SPECIES 

Transect2 
Trailing Fleabane (Erigeron jl4gellaris) 

Relative Cover (%) 0.77 
Relative Frequency rA.) 1.22 
Importance Index (0/o) 0.99 

Horse-mint (Monorda methaefo/ia) 
Relative Cover (%) 0.51 
Relative Frequency (1'/o) 1.22 
Importance Index (%) 0.87 

Mullein (VerlJtJScum thapsus) 
Relative Cover CO/o) 1.80 
Relative Frequency r/o) 1.83 
Importance Index (%) 1.82 

Big Golden Pea (Thennopsis pinetorum) 
Relative Cover(%) 2.05 
R.elative Frequency (1'/o) 1.22 
Importance Index (%) 1.64 

Peppergrass (Upidium medium) 
Relative Cover CO/o) 1.29 
Relative Frequency CO/o) 1.22 
Importance Index(%) 1.25 

Ripplesced Plantain (Piontago majol') 
Relative Cover (1'/o) 0.26. 
Relative Frequency (010) 1.22 
Importance Index (%) 0.74 

Louisiana Wonnwood (Artemisia ludoviciana) 
Relative Cover (0/o) 0.26 
Relative Frcqucncy (%) 1.22 
Importance Index(%) 0.74 

Thistle (Cimum spp.) 
Relative~(%) 0.51 
Relative Frequency r/o) 0.61 
Importance Index (%) 0.56 

James Geranium (Geranium coespitosum) 
Relative Cover(%) 0.26 
Relative Frequency (%) 0.61 
Imponance Index (%) 0.43 
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TABLE 10. Continued 

SPECIES 

Cwiyleaf Dock (Rumex crispus} 
Relative Cover (%) 
Relative Frequency(%) 
Importance Index (%) 

Tall Clinqucf'oil (Potvttllla arguta) 
Relative Cover <-A») 
Relative Frequency (%) 
(mponancc Index (%) 

Goatsbeard (l'ragopogon spp.) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Judex (%) 

TRANSECTS 

Common Dandelion (l'araxacum officina/eo) 
Relative Cover(%) 
Relative Frequency (0/o) 
Importance Index (%) 

Mountain Lo'Yef (Pochystima myninilu) 
Relative Cover <--'> 4.00 
Relative Frequency (0/o) 7.26 
Importance Index(%) S.63 

Fendler Bmbcny (Berberis fendleri) 
Relative Cover(%) 1.01 
Relative Frequency (%) 3.23 
Importance Index (%) 2.12 

Ga.mbcl Oak (Quercus gambelil) 
Relative Cover(%) 12.91 
Rela1ivc Frequency (OAt) 8.87 
Importance Index(%) 10.89 

Fendler Meadow rue (l'halictrumfondleri) 
Relative CO\U (%) 0. 99 
Relative Frequency (0/o) 0.81 
Importance Index (0/o) 0.90 

Wax Currant (Rihie.s ~reum) 
Relative Cover(%) 7.94 
Relative Frequency (%) 4.84 
Importance Index(%) 6.39 

0.26 
0.61 
0.43 

0.26 
0.61 
0.43 

0.26 
1.22 
0.74 

1.80 
3.05 
2.42 

0.77 
1.22 
1.00 

6.16 
6.10 
6.13 

0 . .51 
0.61 
0 . .56 
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TA-59, 
CaD nBottom 
Transcct2 

0.43 
0.71 
0.51 

4.80 
7.09 
.5.9.5 

0.88 
2.13 
l.SO 

1.74 
1.42 
1.58 

7.00 
7.80 
7.40 



TABLE 10. Continued 

SPECIES 

Fendler's Rose (Rosa wood.sii) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Wild Raspbeny (Rubus stingosus) 
Relative Cover C'lo) 
Relative Frequency (%) 
Importance Index rio) 

Cliftbush (Jame.sia americana) 
Relative Cover (%) 
Relative Frcquenq (%) 
Importance Index (%) 

. 
New Mexico Locust (Robinia neomexicana) 

0.26 
0.61 
0.43 

2.06 
1.83 
1.94 

0.00 
0.00 
0.00 

Relative Cover C'lo) 0.01 
Relative Frequency(%) 0.61 
Importance Index (GAl) 0.31 

Gooseberry (Ribies lnenne) 

TA-59, 
Can on Bottom 
Transect2 

0.01 
3.55 
2.65 

3.48 
2.84 
3.16 

1.30 
1.42 
1.36 

Relative Cover(%) 0.02 
Relative Frequency <-/o) 1.42 
Importanc::e Index (OA) 0. 72 

Poison Ivy (RJrus radicans) 
Relative Cover (%) 1.31 
Relative Frequency (%) 2.13 
Importance Index (%) I. 72 

Chokecherry (Prunu.s virgin/ana) 
Relative Cover C'lo) 0.02 
Relative Frequency (%) 1.42 
Importance Index<--"> 0.72 

Apache Plwnc (Fallugia paradoxa) 
Relative Cover (Die) 2.00 
Relative Frequency (%) 4.03 
Imponance Index (Die) 3.02 

Bearberry (Arclostaphylos wa-ursi) 
Relative CcMr (%) 8.92 
Relative Frequency (0/o) 4.&4 
lmportance Index (C'Ie) 6.88 
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TABLE 10. Contiuued 

SPECIES TRANSECTS 

Mountain Mahogany (CercOCtVpUs montonus) 
• Relative Cover <-A) 1.49 

R.e1ativc Frequency (%) 0.81 
Importance Index <-A> 1.15 

Striped Coralroot (Corallorhiza striata) 
Relative Cover (%) 
RelatiYe Frequency (%) 
Importance Index (%) 

Sedge (Ctwu spp.) 
Relative Cover(%) 4.98 
Relative Frequency ("/o) 8.06 
Importance Index(%) 6.52 

Inland Rush (JunCJIS Interior) 
Relative Cover(%) 
Relative Frequency (%) 
Importance Index (%) 

Western Vugin's Bower (Ckmatis ligusticifolia) 
Relative COYer (%) 
Relative Frequency (%) 
Importance Index (%) 

Vuginia Creeper (Ptuthenocissus in.serla) 
Relative Cover (%} 
Relative Frcqucncy (%) 
Importance Index (%) 

Douglas Fu (Pseudotsuga menziesii) 
Relative Cover (0/o) 1.50 
Relative Frequency (%) 2.42 
Imponance Index (%) 1. 96 

White Fir (Abies concolor) 
Relative Cover COA) 0.50 
Relative Frequency (%) 0.81 
Importance Indc.~ (%) 0.65 

Limber Pine (Pinusflmlis) 
Relative Cover <-A) 0. 99 
Relative Frequency(%) 0.81 
Importance Index(%) 0.90 

Nonh- TA-3, 

2.83 
1.83 
2.33 

0.51 
1.22 
0.87 

l.S4 
1.22 
1.38 

0.77 
1.22 
1.0 

nBottom 
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TA-59, 
Can on Bottom 
Traru;ec:t 2 

0.43 
0.71 
0.51 

0.03 
2.84 
1.44 

0.87 
0.71 
0.79 

1.77 
2.84 
2.30 

0.02 
1.42 
0.72 



TABLE 10. Coati.D.ued 

SPECIES TRANSEcrs 
Nonh- TA-59, 

Ponderosa Pine (Pinus ponderosa) 

Forb 1 

Grassl 

Shrub I 

Relative Covet (%) 0.26 
Relative Frequency(%) 0.61 
Importance Index (%) 0.43 

Relative Cover (%) 
R.clative F~ (%) 
Importance Index {"A.) 

Relative Cover (%) 
R.elatiw Frequency (1'~) 
Importance Indc:Jt (0/o) 

Relative Cover (%) 
Relative Frequency (%) 
Impon.a.ncc Index (%) 
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Can on Bottom 
Transect 2 

4.36 
4.96 
4.66 

8.73 
7.09 
7.91 

2.17 
0.71 
1.44 



species, wax cunant and New Mwco locust were only noted within the first transect and bad relative 

frequencies of less that 1%. Three spc:cies, gooscbeny, poison ivy and chokecheny were identified only 

within the second transect and had relative frequencies of less that 5%. 

Sedso was identified within both transects with n:lative frequencies of 1.22% and 2.84% 

respectively, while inland rush was noted only within the second transect with a relative frequency of less 

that lo/e. Vmes were noted within both uansects: western virgin's bower in the first and Virginia creeper 

within the second. Trees were also noted. within tbe understory of both transects: Douglas fir was in both 

ttansects with a relative frequency of less that 2o/o, while ponderosa pine was only in the first transect with 

a relative frequency of Jess that I o/o. 

6.2.3.3 Pajarito Canyon: South-Faclag Slope 

A total of fourteen species were identified within the two transects located on the canyon's south­

facing slope (Table 11). Three species of grass were recorded within both transects: bluegrass. mountain 

muhly, and little blue stem. Motllllain muhly had the highest relative .frequency in the first transcc:t while 

little blue stem ha4 the highest within the second transect (57.1"• and 42.6% respectively). 

No forbs were identified within the first transect while six forbs were identified within the second 

transect: wild stra.Wbcny, James geranium, Louisiana wormwood, pussytoes. notchleafbuttcrweed and 

parry spurge. 

Sedge was identified within both transects with a rdativc f~uency of 9.S2% and 6.38% 

1 espectivcly. 

Two shrub species. Fendler barberry and Gambel oak were identified within the first transect 

Gamble oak had a relative frequency of 14.2~.4. and Fendler Barberry had less that S%. No shrub species 

were noted within the second transect. 

A tree species. one-.seedjunipcr was only within the fU'St transect. with a rdativc frequency of 

2.38%. 

6.2.3.4 Pajarito Canyon: Canyon Bottom 

Thirty-seven species were identified within the three transects conducted in the canyon bonom 

(Table J 1). Moss was noted within all three transects and had the highest relative cover in the second 

tJanscd. (46.6001.). 

No single species of grass appeared within all three transects. Species recorded consisted of 

bluegrass. mountain muhly, munon grass. red top. and bromegrass. 

No single species of forb appeared within aU three transects. Species recorded within the first 

t1aru1ec:t consisted of James geranium, Louisiana wormwood. pussytoes, western dog violet. chiming bells. 

Canada violet, thistle. yarrow, cutleaf coneflower. yellow salsify, clover. willoweed, inland rush, and 

sedge. Two species, tobacco root and cowherb were only noted within the second transect. Three species. 

mullein. violet, and big golden pea were only noted within the third transect. 
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TABLE 11: Uadentory Vqetation Characteristics of Plant Specie.~ Recorded in Operable Unit 1111, Pajarito 
Cuyoo. 

SPECIES TRANSECTS 
TA-22. Stream TA-40, Stream TA-67, Stream 
Channel Channel Channel 
Transect l Transect2 Transect3 

Moss 
Relative~(%) 5.39 46.60 6.04 
Relative Frequency (%) 4.83 12.73 1.08 
Importance Index r'Al) S.ll 29.66 3.56 

Bluegrass (Poo spp.) 
Relative Cover(%) 10.27 0.03 0.02 
Relative Frequency (%) 9.68 4.76 2.13 
Importance Index (%) 9.97 2.40 1.08 

Mountain Muhly (MMhJenbergia mtmlona) 
Relative Cover (%) 2.44 65.48 18.51 
Relative Frequency (%) 3.40 57.14 19.15 
Importance Index (%) 2.92 61.31 18.83 

Bromegrass (BrOITUIS spp.) 
Relative Cover (%) 0.71 6.04 
Relative Frequency fAt) 5.83 6.45 
Importance Index(%) 3.27 6.25 

Little Blue: Stem (A.ndropogon scaparitts) 
Relative Cover("~) 10.31 70.19 
Relative Frequency (810) 4.76 42.55 
Importance Index (%) 7.53 56.37 

Mutton Grass (Poo fendleriona) 
Relative Cover (%) 2.21 
Relative Frequency(%) 4.85 
Importance Index (%) 3.53 

Big Blue Stem (Andropogon gei'DI'dii) 
Relative Cover (o/o) 6.87 
Relative Frequcucy (%) 2.38 
Importance Index r-4) 4.63 

Rt:d Top (Agro.stis alba) 
Relative Cover (0/e) 1.49 40.46 
Relative Frequency r'/o) 3.64 27.96 
Importance Index (%) 2.56 34.21 

Wild Strawbeny (Fragaria americana) 
Rclativc Cover (%) 1.04 0.72 0.02 
Relati-ve Frequcnc:y (%) 3.40 2.15 2.13 
Importance lnde."< (%) 2.22 1.44 1.08 
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TABLE U. Continued. 

SPEClES TRANSECTS 
TA-22, Stream TA-40. Sueam TA-67. Stream 
Channel Channel Channel 
Transect I 

James Geranium (Geranium 0.24 
CDSepitosum) 

Relative Cover(%) 0.97 
Relative Frequency <-A) 0.61 
Importance Index {%) 

Galiwn (GaJium spp.) 
Relative Cover(%) 0.21 
Relative Frequency (%) · 1.46 
Importance Index(%) 0.83 

Fendler Meadow rue (fhalictrum fendleri) 
Relative Cover (%) 0.40 
Relative Frequency c-10> 1.46 
Importance Index(%) 0.93 

Louisiana Wonnwood (Artemisia ludivlciana) 
Relative CoYer (%) 0.04 
Relative Frequency (%) 0.49 
Importance Index (%) 0.26 

Pussytoes (Antennarla parvifo/ia) 
Relative Cover (%) 0.84 
Relative Frequency(%) 1.94 
Importance Index(%) 1.39 

Common Dandelion (l'araracwn officinal~) 
Relative Cover(%) 0.46 
Relative Frequency(%) 3.88 
lmportance Index r'/o) 2.17 

Western Dog Violet (Viola adunca) 
Relative Cover(%) 0.08 
Relative Frequency ~/o) 1.40 
Importance Index(%) 0.77 

Chimin8 Bells (Mertensia lanceolata) 
Relative Cover (%) 0.20 
Relative Frequency ~/o) 0.49 
Importance Index(%) 0.34 

canada Violet (Viola Canadensis) 
Relative Cover r'/o) 0.41 
Relative Frequency r'/o) l. 94 
Importance lnde."< (%) 1.17 

Transect 2 Transect 3 

8.82 
17.20 
13.01 

16.43 
13.98 
15.20 

0.24 
2.15 
1.20 
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2.13 
1.08 

0.07 
6.38 
3.23 

3.72 
8 . .51 
6.11 



TABLE 11. Continued 

SPECIES TRANSECTS 
TA-22, Stream TA-40, Stream TA-67, Stream TA-22, South· 
Channel Channel Channel facin Sl 

Thistle {Cinitmt spp.) 
Relative Cover(%) 0.20 
IU:Iative Frequency(%) 0.49 
Importance Index (%) 0.34 

Yarrow (Achillea /amtlosa) 
Relative Cover(%) 0.54 
Relative Frequency(%) S.34 
Importance Index(%) 2.94 

Cutleaf Coneflower {RJidedda /aciniata) 
Relative Cover (010) 0.40 
Relative Frequency (D/o) 0.49 
Importance Index (O.Io) 0.44 

Yellow SalsiiY (1)-agopogon dubius) 
Relative Cover {%) 0.24 
Relative Frequency (1111.) 0.97 
Imponancc Index(%) 0.61 

Norchlcaf' Butterweed (Sen«:ioo fondleri) 
Relative Cover (%) 
Relative Frequency ("/o) 
Importance Index (%) 

Willowwmf. Fircweed (Epilohium spp.) 
Relative Cover(%) 0.20 
Relative Frequency(%) 0.91 
Importance Index (4'.4) 0.59 

Pany Spurge (Ch~ panyi) 

0.05 
6.38 
3.22 

Relative Cover (%) 2.46 
Relative Frequency (Die) 4.26 
Importance Index(%) 3.36 

Clover (Melilotus spp.) 
Relative Covet (%) 0.44 
Relative Frequency(%) 1.46 
Importance Index (%) 0.9S 

Mullein (Verbascum thapsus) 
Relative Cover (%) 0.60 
Relative Frequency (%) 1.08 
Importance Index(%) 0.84 
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TABLE 11. Continuu. 

SPECIES 'IRANSECTS 
TA-22, Stream TA-40, Stream TA-67, Strwn 
Channel Channel Cbannel 

Tobacco Root Valeriano capltfJIQ) 
Relative Cover (%) 
Relative Frequency ("10) 
Importance Index CC'.4) 

Violet (Viola spp.) 
Relative Cover C'IO) 
Relative Frequency (0.4) 
Importance Index (%) 

Transect 1 

Gray Valerian (Valeriana OCIItiloba Rydb.) 
Relative Cover C'/o) 
Relative Frequency (%) 
Importance Index (%) 

Big Golden Pea (l'ltermopsis plnelorum) 
Relative Cover(%) 
Relative Frequency (%) 
Importance Index (%) 

Horsetail (Equiselwn sppl) 
Relative Cover (%) 0.40 
Relative Frequency (0/o) 1.46 
Importance Index C'/o) 0.93 

Rocky Mountain Clematis (Clematis pseudoalpinD) 
Relative Cover (010) 0.00 
R.clative Frequency (0/o) 0.49 
Importance Index (%) 0.24 

Inland Rush (Juncus interior) 
Relative Cover(%) 8.S9 
Relative Frequency (%) 8. 74 
Importance Index CC'A.) 8.66 

Sedge (Canx spp.) 
Relative Cover COlo) 3.83 
Relative Frequency(%) 6.80 
Importance Inde" (%) 5.32 

Fendler Barberry (Berberis fendleri) 
Relative Cover rio) 0.40 
Relative Frequency(%) 2.91 
Importance Index (01.) 1.66 

Transect 2 Transect 3 

0.81 
3/64 
2.22 

1.93 
4.30 
3.12 

3.38 
.S.4.S 
4.42 

2.54 
4.30 
3.42 

0.97 
4.30 
2.63 

0.60 
1.08 
0.84 

0.12 
1.08 
0.60 
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6.87 4.92 
9.52 6.38 
8.20 5.65 

0.03 
2.38 
1.21 



TABLE 11. Cootiaaed 

SPECIES TRANSECTS 
TA-22, Stn:am TA--40, Stream TA.07, Stream TA-22., South-
Channel Channel Channel fac. Sl 

Poison Ivy (!Vrus nzdiCllliS) 
Relati\'e Cover (Oio) 
Relative Frequency (%) 
Importance lndex (o/o) 

Currant (Rihies spp.) 
Relative Cover (0/o) 
Relative Frequency (%) 
lmportaN:e lnde" (%} 

Wax Cunant (Ribiu cel"eum) 
Relative Cover {%) 
Relative Frequency (%) 
Importance Index(%) 

Snowbeny (Symphoricarpos oreophilus) 
Relative Cover (%) 
Relative Frequency (%) 
lmponance Index (%) 

Wtld Raspberry (Ruh11s stingosus) 
Relative Cover r.lo> 0.20 
Relative Frequency <-Ia) 0.97 
lmportan.a: Index(%) 0.59 

Gamble Oak (Quucu.s gamhelil) 
Relati'YC Ccwu (%) 
Relative Frequency ria) 
lmpona.n.cc lJu:le,c; (%) 

One-Seeded Juniper (Juniperrts monospenno) 
Relative Cover (%) 
Relative Frequency r'lo) 
Importance Index (%) 

Unknown Forb 
Relative Cover(%) 0.40 
R.elatM: Frequency('%) 0.49 
Impottanc:e Index (%) 0.44 

Unknown Species 

2.70 
3.64 
3.17 

4.05 
3.64 
3.84 

0.81 
3.64 
2.22 

4.23 
3.23 
.3.73 

10.34 
14.29 
12.31 

0.03 
2.38 
1.21 

R.eJativc CO\ICI' (%) 0.03 
Relative Frequency e,-lo) 2.38 
Importance Inde:< (%) 1.21 
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TABLE 11. Coatinued 

SPECIES 

Grass 1 
Relative Cover <-A.) 
Relative Frequency <-A.) 
Importance Index rA.) 

Unlcnown Grass 
Relative Cover (%) 
Relative Frequency(%) 
Importance Index («'A.) 

TRANSECTS 
T A-22, Stream T A-40, Stream T A-67, Stream 
Channel Channel Channel 
Transect 1 

13.97 
25.24 
19.60 

Transect 2 

16.90 
21.82 
19.36 

Transcc:t 3 
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6.1.3.5 Two-Mile Mesa: Mesa Top 

Seventy-one different species were identified within the seven transects run on Two-Mile Mesa 

(fable 12). Moss and Lichen were noted within only three of the seven transects. Moss and Lichen had 

the highest relative cover in the first transect at TA-6 and the highest of all plant species within that 

ttansect. 

Two species of grass. mountain muhly and bluegrass were noted within all seven transects. 

Mountain muhly had the greatest relative frequency, relative cover and importance index of the two 

species within all but one transect. 

Other grass species noted within the seven transects were: little bluestem, bromgrass. big 

bluestem, western wheatgrass. blue grama. American vetch. alfaJia. needle-grass, pine drop seed. 

bottlebrush squ.irreltaU and red top. 

No, forb species appeared within all seven traruects. However, two species appeared within four 

tranSects. common dandelion and Louisiana wormwood. Other forb species noted within the seven 

transects wen:: beardtongue., wormwood, James geranium, pussytoes, wild strawbeny, yarrow, big golden­

pea. leafy golden aster, Townsend's aster, thistle, notchleafbuttcrwccd, notchleafbuttenveed. Indian 

paintbrush, perky sue, flax, spreading fleabane, desert trumpet, clover, evening primrose, hairy golden 

aster, wild chrysanthemum. false wragon, pany spurge, yellow cut·leaf, nodding onion, geranium, 

stinging nettle, Fendler meadow rue, chicory, antelope sage, and summer cypress. 

Four sedge and rush species were noted within the seven transects. Sedge was noted in all seven 

transects of Two-Mile Mesa The highest relative cover for sedge and rushes specie (24.56%) was noted 

within the third transect ofTA-40. 

No shrub species appeared within all seven transects. Nine species were noted in six of the seven 

transects of Two-Mile Mesa. The fourth transect in T A-40 bad no shrub species noted. The shrub species 

noted within the seven transects were: Fendler barbc:ny, oak seedling, beaJbeny. Apache plume, wild 

rose, New Mexico locust. chokccheny, wild raspberry, and makeweed. 

No tree species appeared within aU seven transects. Tree species only noted in the third transect 

at TA-40, the second transect atTA-6 and in the transect at TA-22. Tree species noted were ponderosa 

pine," piJlon pine. and Douglas fir. 

U Level J (Species Spcdfk) Suneya 
6.l.l Mammals 
6.3.1.1 Small Mammals 

During 1992, a total of ten species of small mammals were caplwed within Los Alamos and 

Pajarito Canyon for this OU. Within Pajarito Canyon. four species were captured: long-tailed vole, 

mountain vole. white-footed mouse, and deer mouse. Six species were captun:d and identified within Los 

Alamos Canyon: Colorado chipmunk, brush mouse • deer mouse. western harvest mouse, mountain vole 
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TABLE 12. Understory Vqeradoa Characteristics ol Plaat Spedes Retorded In Openble Unit 11 J 1, Two-Mile Mesa Continued. 

SPECIES TRANSECTS 
TA-40, TA-40,Above TA-40, Across TA-40,Dirt TA-6 Westof TA-6 TA-22 Mesa 
Drainage S. of Drainage S. of from Bldg. I Road Along MDAF Drainage 
Bid . I Bld . I MesaT NonhofRoad 
Transect I Transcct2 Transect 3 Transect 4 Transect I Transect 2 Transect I 

Moss/Lichen 
Relative Cover (%) 2.49 40.09 10.75 
Relative Frequency (%) 2.33 14.81 .5.20 
lmponaoce Index ("lo) 2.41 27.4.5 7.97 

Mountain Muhly (Muh/enbergio montana) 
Relative Cover ("lo) 13.53 SJ.SS 63.43 34.37 4.87 ,60.79 
Relative Frequency (%) 11.63 .56.2.5 43.14 .54.74 35.19 4.05 41.90 
Importance Index (%) 12 . .58 53.90 53.28 28.18 34.78 4.46 51.35 

41.46 
Bluegrass (Poa spp.) 

Relative Cover (%) 8.19 1.13 0.02 1.92 5.01 0.32 
Relative Frequency (%) 7.7.5 0.00 1.96 11.65 5.56 6.94 0.95 
Importance Index (%) 7.97 0 . .56 0.99 9.55 3.74 6.01 0.64 

10.60 
Little Bluestem (Andropogon scoparius) 

Relative Cover C'lo) 6.41 29.86 11.46 3.6.5 
Relative Frequency (%) 4.6S 18.75 14.81 2.31 
Importance Index (%) 5.53 24.30 13.14 2.98 

Bromegrass (Bromus spp.) 
Relative Cover ("AI) 0.01 0.65 18.26 I 0.26 
Relative Frequency ("lo) 0.78 3.70 20.23 3.81 
Importance Index (%) 0.39 2.18 19.24 2.03 
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TABLE 12. ContiDued 

SPECIES 

Agrostis {Agro.slis spp.) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Big Bluestem (Andropogon guardil) 
Relative Cover(%) 
Relative Frequency (%) 
Importance Index <-A) 

TRANSECTS 
TA--40, 
Drainage S. of 
ntd8. 1 
Transect I 

Western Wheatgrass (Agropyron smithii) 
Relative Cover(%) 
Relative Frequency (%) 
Importance Index (%) 

Blue Grama (Bouteloua gracilis) 
Relative Cover (%) 
ReJativc Frequency (o/e) 
Importance Index (%) 

American Vetch (Vfcla americana) 
Relative Cover(%) 
Relative Frequency (%) 
lmponance Index <-lo) 

TA-40, Above 
Drainage S. of 
BidS. 1 
Transect 2 

TA-40, Across 
from Bldg. 1 

Transect 3 

0.69 
7.84 
4.27 

9.06 
).96 

5.51 

TA-40, Din 
Road Along 
Mesa Toe 
Transcct4 

0.34 
2.27 
1.31 

22.63 
13.18 
17.90 

0.00 
0.45 
0.23 

67, 05/J 1194, OU-1111, Rev.: C 

TA-6 Westof TA~ 
MDAF Drainage 

NonhofRoad 
Transect I Transect 2 

8.52 
3.47 
S.99 

I TA-22 Mesa 

Transect 1 

0.06 
0.95 
O.Sl 

0.32 
0.95 
0.64 

25.29 
18.10 
21.69 



TABLE 12. Continued 

SPECIES 

AJfalfa (Medlcago sativa) 
ReJativc Cover(%) 
Relative Frequency (%) 
Imponance Index (%) 

Needle-grass (SIIpa spp) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

TRANSECTS 
TA-40, 
Drainage S. of 
Bid . 1 
Transect I 

Pine Drop Seed (Biepharoneuron tricholepis) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Bottlebrush Squirrellai1 (Sitanlon hystrix) 
Relative Cover (%) 
Relative Frequcr")' (%) 
Imponance Index (%) 

Red Top (Agrostls alba) 
Rclalive Cover(%) 1.07 
Relative Frequency(%) 3.10 
Importance Index (o/u) 2.09 

TA-40, Above 
DrainageS. of 
Bid .1 
Transect2 

8.73 
0.00 
4.37 

T A-40, Across TA-40, Din 
from Bldg. 1 Road Along 

McsaT 
Transect 3 Transect4 

68, OS/11/94, OU-1111, ReY.: C 

TA-6 Westol 
MDAF 

Transect 1 

065 
3.70 
2.18 

TA-6 
Dnioage 
North of Road 
Transect 2 

2.84 
4.0S 
3.44 

TA·22 Mesa 

Transect I 

0.70 
1.90 
1.30 



TABLE ll. Contln11ed 

SPECIES TRANSECTS 
TA-40, TA-40, Above T A-40, Across TA-40, Dirt TA-6 Wcstof TA-6 TA-22 Mesa 
Drainage S. of Drainage S. of from Bldg. 1 Road Along MDAF Drainage 
Bid . I Bid . 1 MesaT North of Road 
Transect I Transect 2 Transect 3 Transect 4 Transect I Transcct2 I Transect 1 

Common Dandelion (/'DI'axacum ojJlcina/~) 
Relative CO\fer COlo) 1.15 0.01 

I 
0.20 0.06 

Relative Frequency (%) 4.65 0.91 0.58 0.9.5 
Importance Index (%) 2.90 0.46 0.39 0.51 

Louisiana Wormwood (Artemisia ludov/ciana) 
Relative Cover (%) 0.08 2.25 0.63 0.17 
Relative Frequency (%) I.SS 0.00 2.94 0.91 
Importance Index(%) 0.81 1.13 1.78 0.54 

Beardtongue (Penstemon spp.) 
Rclalive Cover (%) O.S6 0.03 I o .• ~ 
Relative Frequency (%) 0.00 0.45 2.86 
Importance Index (%) 0.28 0.24 1.65 

Cinquefoil (Potentl/la spp.) 
Relative Cover (%) 1.79 3.34 

I 
1.47 

Relative Frequency (%) 5.43 4.09 5.11 
lmponance Index (%) 3.61 3.71 3 . .59 

Wonnwood (A1'1emisia carruthli) 
Relalive Cover ("o) 2.61 0.65 0.89 

Relative Frequency (%) 13.18 3.70 5.71 
Importance Index (%) 7.90 2.18 3.30 

69, 05/11/94, OU-t J 11, Rev.: C 



TABLE 1.1. Condnued 

SPECIES TRANSECTS 
TA-40, 
Drainage S. of 
Bl 1 
Transect I 

James Geranium (G~ranlum ca~splloSllm) 
Relative Cover(%) 0.01 
Relative Frequency (0.4) 0.78 
Importance Index (%) 0.39 

Pussytoes (Ant~nnarla parvifolia) 
Relative Cover (%) 0. 73 
Relative Frequency(%) 3.10 
Importance Index (%) 1. 91 

Wild Strawberry (F'ragarla americana) 
Relative Cover(%) 1.79 
Relative Frequency(%) 1.55 
Importance Index (%) 1.67 

Yarrow (Achlll~a /anulosa) 
Relative Cover (%) 
Relative Frequency (%) 
Jmponancc Index r;.> 

0.36 
1.55 
0.96 

Big Golden-Pea (Thermopsls plntlorum) 
Relative Cover(%) 6.0S 
Relative Frequency(%) 5.43 
Importance Index (%) S. 74 

TA-40,Above 
Drainage S. of 
Bid . I 
Transect 2 

0.28 
0.00 
0.14 

TA-40, Across 
fromBldg. I 

Transect 3 

1.21 
0.98 
1.09 

TA-40,Din 
Road Along 
Mesa To 
Transect4 

70, 0.5/11/94, OU-1111, Rev.: C 

TA-6 West of 
MDAF 

Transect 1 

TA-6 
Drainage 
North of Road 
Transect 2 

0.61 
1.16 
0.88 

3.24 
6.94 
5.09 

2.03 
4.05 
3.04 

2.64 
4.62 
3.63 

TA-22Mesa 

Transect I 

0.06 
0.95 
0.51 



TABLE 12:. Coatiaued 

SPECIES TRANSECTS 
TA-40, TA-40, Above TA-40, Across TA-40, Dirt TA-6 Westof TA-6 TA-22 Mesa 
Drainage S. of Drainage S. of from Bldg. 1 Road Along MDAF Drainage 
Bid . J Bid. 1 Mesal North of Road 
Transect 1 Transect 2 TransectJ Transect4 Transect 1 Transect 2 Transect I 

Lea1Y Golden Aster (Ch"J'Sl)psis foliosa) 
Relative Cover (%) 0.,9 0.06 
Relative Frequency (%) ,,91 0.95 
Importance Index (%) 3.25 0.51 

Bitterweed (lfymenoxys rlchardsonli) 
Relative Cover (%) 0.50 0.01 
Relative Frequency (%) 1.36 l.SS 
Importance Index C'AI) 0.93 0.93 

Townsend's Aster (Fownsendia lncana) 
Relative Cover (%) 5.09 0.81 
Relative Frequency (%) 7.41 0 . .58 
Importance Index (o/o) 6.2.5 0.69 

Tall Lupine (Lupinus caudatus) 
Relative Cover (%) 0.64 0.62 
Relative Frequency ~lo) 3.92 0.9S 
Importance Index (%) 2.28 0.64 

Thistle (Cirsium spp.) 
Relative Cover (%) 0.28 0.81 
Relative Frequency (%) 0.00 1.73 
Importance Index (%) 0.14 1.27 

71,0.5/11/94, OU-1111, Rev.: C 



TABLE 11. Coatlaued 

SPECIES TRANSECTS 
TA-40. 
Drainage S. of 
Bid . 1 
Transect 1 

Notchleaf Butterwccd (SeMclo fencllerl) 
Relative Cover (%) 
Relative Frequency ('.4) 
Importance Index COAt) 

Indian Paintbrush (Scirpus schaffnerl) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Perky Sue (Hymenoxys argentea) 
Relative Cover (%) 
Relative Frequency(%) 
Importance Index (%) 

Dock/Sorrel (Rumex spp.) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Flax (Linaceae) 
Relative Cover <-!.) 
Relative Frequency (%) 
Importance Index (%) 

0.44 
3.10 
I.n 

TA-40. Above 
Drainage S. of 
Bid . 1 
Transect 2 

0.~ 

6.25 
3.41 

TA-40. Across 
from Bldg. I 

Transect 3 

0.02 
1.96 
0.99 

10.88 
7.84 
9.36 

TA-40. Dirt 
Road Along 
MesaT 
Transect4 

0.27 
2.73 
uo 

0.00 
0.91 
0.46 

72. O.S/11194. OU-1111. Rev.: C 

TA-6 Wcstof TA-6 
MDAF Drainage 

Nonh of Road 
Transect 1 Transect 2 

I TA-22 Mesa 

I Transect I 

.S.7S 
5.71 
S.13 



• 
TABLE 12. Continued 

SPECIES TRANSECTS 
TA-40, 
Drainage S. of 
Bid I 
Transecal 

Spreading Fleabane (Erigeron divergens) 
Relative Cover <-A> 
Relative Frequency (%) 
Importance Index (GAl) 

Desert Trumpet (lpomopsis aggregata) 
Relative Cover(%) 
Relative Frequency (%) 
Importance Index (%) 

Clover (Me/1/ogux spp.) 
Relative Cover(%) 0.0 I 
Relative Frequency <-4) 0. 78 
Importance Index (%) 0.39 

Evening Primrose (Oenothera spp.) 

TA-40, Above 
Drainage S. of 
Bid. 1 
Transect 2 

TA-40, Across 
from Bldg. I 

Transect 3 

0.62 
1.96 
1.29 

TA-40,Din 
Road Along 
Mesa 1i 
Transect 4 

0.84 
3.64 
2.24 

Relative Cover (%) 0.00 
Relative Frequency(%) 0.45 
Importance Indc:K (%) 0.23 

Hairy Golden Aster (Chrysopsls vlllosa) 
Rdative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

6.70 
13.73 
10.21 

73, OS/11/94, OU-1111, Rev.: C 

TA-6 Westof TA-6 I TA-22 Mesa 
MDAF Drainage 

North of Road 
Transect I Transect2 I Transect I 



TABLE 12. Coatiaued 

SPECIES TRANSECTS 
TA-40, 
Drainage S. of 
Bid 1 
Transect I 

Wild Chrysanthemum (Bahia dissecta) 
Relative Cover <--'> 
Relative Frequency (%) 
lmpo.r1ancc Index (%) 

False Tarragon (Artemisia dracunculus) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index <-lo) 

Pany Spurge (Chamae.syct parry/) 
Relative Cover <-"'> 
Relative Frequency (%) 
Importance Index (%) 

Yellow Cut·Leaf (Rudbtckia laclnlata) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Nodding Onion (Allium cernuum) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

TA-40, Above 
Drainage S. of 
Bid . I 
Transect 2 

1.41 
12.50 
6.95 

TA-40, Across 
fromBldg. 1 

Transect 3 

TA-40. Dirt 
Road Along 
Mesa To 
Transect4 

0.20 
1.36 
0.78 

0.84 
2.73 
1.78 

0.00 
0.45 
0.23 

74, 05/ll/94, OU-1111, Rev.: C 

TA-6 Westof 
MDAF 

Transect I 

2.55 
3.70 
3.12 

TA-6 
Drainage 
North of Road 
Transect 2 

I TA·22 Mesa 

I Transect I 

O.Sl 
3.81 
2.16 



TABLE 12. Continued 

SPECIES 

Geranium (Geranium spp.) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index C'AI) 

Gallium (Ga/lum spp.) 
Relative Cover (%) 
Relative Frequency(%) 
Importance Index C'AI) 

Stinging Nettle (Urllco gracilis) 
Relative Cover <-A~> 
Relative Frequency (%) 
Importance Index (%) 

TRANSECTS 
TA-40, 
Drainage S. of 
Btd8. 1 
Transect I 

Fendler Mcadow rue (Thalictrum fcndleri) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index(%) 

Chicory (Cichorium lntybus) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

TA-40, Above 
Drainage S. of 
Btd8. 1 
Transcct2 

-

TA-40, Across 
from Bldg. 1 

Transect 3 

0.02 
1.96 
0.99 

TA-40, Dirt 
Road Along 
MesaT~ 
Transect 4 

15, 05111/94, OU-1111, Rev.: C 

__. _..._, _.. --- -......- -

TA-6 West of TA-6 I TA-22 Mesa 
MDAF Drainage 

Transect 1 
North of Road 
Transect 2 

0.61 
1.16 
0.83 

1.42 
2.89 
2.1.5 

0.20 
0 . .58 
0.39 

0.41 
0 . .58 
0.49 

Transect I 



TABLlll. Coatiaaed 

SPECIES 

Antelope Sage (Erlogonum jamesii) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Summer Cypress (Koch/a scoporia) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Ripplcseed Plantain (plantago major) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Buttercup (Clematis) 
Relative Cover C'") 
Relative Frequency (%) 
Importance Index (%) 

Cacti (Opuntia spp.) 
Relative Cover (%) 
Relative Frequency (Ole) 
Importance Index (%) 

TRANSECTS 
TA-40, 
Drainage S. of 
Btd8. 1 
Transect 1 

TA·•IO, Above 
Drainage S. of 
Bld5. 1 
Transect 2 

0.28 
0.00 
0.14 

TA-40, Across TA-40, Dirt 
from Bldg. I Road Along 

MesaT2J! 
Transect 3 Transect 4 

76, 0Sfllf94, OU-1111, Rev.: C 

TA-6 West of TA-6 I T A·22 Mesa 
MDAF Drainage 

Transect 1 

1.27 
1.85 
l.S6 

North of Road 
Transect 2 

0.61 
0 . .58 
0 . .59 

0.20 
0 . .58 
0.39 

2.03 
2.31 
2.17 

TraDSC(;( 1 

'iJ 



TABLE 12. Continued 

SPECIES TRANSECTS 
TA--40, TA-40, Above TA-40, Across TA-40, Dirt 
DrainageS. of Drainage S. of from Bldg. 1 Road Along 
Bid . 1 Bid . 1 McsaT 
Transect I Transect 2 Transect 3 Transect4 

Sedge (Coru spp.) 
Relative Cover r/o) 24.56 2.2S 5.45 o.s 
Relative Frequency (%) 11.05 6.25 5.88 1.36 
Importance Index c-1.) 20.81 4.25 5.66 0.93 

Inland Rush (Juncus interior) 
Relative Cover (%) 4.27 
Relative Frequency (%) 4.65 
Importance Index (0/o) 4.46 

Cattail (l'ypha latifo/ia) 
Relative Cover (%) 0.36 
Relative Frequency (%) 0.78 
Importance Index (%) 0.57 

Horsetail (Equlstum spp.) 
Relative Cover (%) 
Relative Frequency (%) 
lmponance Index (%) 

Fendler Baiberry (Berberis fendler/) 
Relative Cover r/o) 2.14 
Relative Frequency (%) us 
Importance Index (%) 1.84 

n,05/ll/94, OU·llll, Rev.: C 

TA-6 West of 
MDAF 

Transect I 

0.01 
l.SS 
0.93 

TA-6 
Drainage 
Not1h of Road 
Transect 2 

0.41 
0 . .58 
0.49 

13.18 
3.47 
8.32 

0.61 
1.16 
0.88 

0.41 
1.16 
0.78 

6.10 
8.09 
7.09 

TA·22 Mesa 

Transect I 

0.38 
1.90 
1.14 

2.23 
0.95 
1.59 



TABLE 12. Continued 

SPECIES 

Oak Seeding (Quercus) 
Relative Cover (%) 
Relative Frequency (%) 
Imponance Index (%) 

TRANSECTS 
TA-40, 
Drainage S. of 
Bid&. I 
Transect 1 

Bearbcny, Kinnildnnilc (Arctostaphylos uvo-lll'sl) 
Relative Cover (%) 
Relative Frequency (%) 
lmponance Index (%) 

Apache Plume (Fallugia paradoxa) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index C'"') 

Wild Rose (Rosa) 
Relative Cover(%) 
Relative Frequency (%) 
Importance Index(%) 

New Mexico Locust (Robinia neomexicana) 
Relative Cover (%) 
Relative Frequency (%) 
lmponance Index (%) 

TA-40, Above 
Drainage S. of 
Bid&· I 
Transect 2 

0.56 
0.00 
0.28 

TA-40, Across 
from Bldg. 1 

Transect 3 

0.60 
0.98 
0.79 

TA-40, Din 
Road Along 
Mesa T2J! 
Transect 4 

78, OS/11/94, OU-1111, Rev.: C 

"-, ,/ 

TA~ West of TA-6 I TA-22 Mesa 
MDAF Drainage 

NonhofRoad 
Transea 1 Transect 2 I Transect 1 

0.41 
0.58 
0.49 

0.41 
0.58 
0.49 

1.10 
2.31 
1.66 

0.20 
O.S8 
0.39 



TABLE 12. Continued 

SPECIES 

Chokecherry (Prunus virgin/ana) 
Relative Cover(%) 
Relative Frequency (%) 
Importance Index (%) 

Wild Raspberry (Rubus stlngosus) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Snakeweed {Gutl~m:la sarothrM) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

TRANSECTS 
TA-40, 
Drainage S. of 
Bld5: 1 
Transect 1 

Ponderosa Pine Seedling (Pinus ponderosa) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (~o) 

Pitlon Pine (Pinus edu//s) 
Relative Cover (%) 
Rdative Frequency (%) 
Importance Index (%) 

TA-40, Above 
Drainage S. of 
BidS. I 
Transect 2 

TA-40, Across 
from Bldg. I 

Transect 3 

0.02 
1.96 
0.99 

TA-40, Dirt 
Road Along 
MesaTOJ!. 
Transect 4 

79, OS/11194, OU-1 111, Rev.: C 

TA-6 West of TA-6 I TA-22 Mesa 
MDAF Drainage 

North of Road 
Transect 1 Transect 2 I Transect 1 

1.27 
1.85 
1.56 

1.62 
2.31 
1.97 

3.04 
2.89 
2.97 

0.06 
0.95 
0.51 



TABLE 12. Continued 

SPECIES 

Douglas Fir (PS«udotsuga menziesii) 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (OAt) 

Unknown 1 
Relative Cover <-lo) 
Relative Frequency (%) 
Importance Index (o/e) 

Unknown2 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Unknown3 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Unknown Grass 
Relative Cover (%) 
Relative Frequen'-1' (Oio) 
Importance lndelC (%) 

TRANSECTS 
TA-40, 
Drainasc S. of 
BldJI. I 
Transect I 

24.57 
17.83 
21.20 

TA-40, Above TA-40, Across 
Drainase S. of from Bldg. 1 
Bid& I 
Transect 2 Transect 3 

TA-40, Dirt 
Road Alons 
MesaTo2 
Transect 4 

0.00 
0.43 
0.23 

0.17 
1.36 
0.77 

0.55 
4.09 
2.32 

80, OS/11/94, OU-1111, Rev.: C 

TA-.6 West of TA-6 I TA-22Mcsa 
MDAF Drainase 

North of Road 
Transect 1 Transcct2 I Transect 1 

0.41 
0.58 
0.49 



TABLE 12: Continued 

SPECIES 

Unknown 

Forb2 

Relative Cover (%) 
Relative Frequency <-lo) 
Importance Index (%) 

Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

Unknown Grass I 
Relative Cover (%) 
Relative Frequency (%) 
Importance Index (%) 

TRANSECTS 
TA-40, TA-40, Above TA-40, Across 
Drainage S. of Drainage S. of from Bldg. 1 
Bldg. I Bldg. 1 
Transect I Transect2 

0.28 
0.00 
0.14 

Transect 3 

0.01 
0.98 
0.50 

TA-40, Din 
Road Along 
Mesa Top 
Transect 4 

81, 05/11/94, OU-lJ 11, Rev.: C 

TA-6 West of TA-6 
MDAF Drainage 

NonhofRoad 
Transect I Transect 2 

2.43 
1.16 
1.71 

TA-22 Mesa 

Transect I 



and longta.il vole. The deer mouse, long-tailed vole, and mountain vole were recorded within both 

canyons. Deer mice had the highest capture rate within both canyons. 

6.3.2 Threatened, Eodangered and Seasitive Species 
6.3.2.1 Nortbenl Gosbawk 

In 1987, studies conducted by Dr. Patricia Kennedy. Dept. of Fishery and Wildlife Biology. CSU, 

identified the occurrence of the northern goshawk within Los Alamos County. In 1993, Kennedy 

conducted a Laboratory~ species-specific survey. A nest site v;as located along the border of this OU 

within National Forest Lands. Kennedy indicates that the highest percentage oi nests were in the 

Ponderosa Pine/Gambcl Oak. Ponderosa Pine/Gray Oak, and Mixed CoDifcr habitat types. 

6.3.2.2 Spotted Bat 

Bat surveys were conducted using mist nets. Because tltis method is not specific to spotted bats, a 

genera) inventory on bat species was collected at the time of the mist-netting sessions (APPENDIX C). 

In 1uly 1992, 3D/Environmental Services, Inc., conducted mist-netting in several Laboratory 

locations. Netting was conducted for two nights at the 1991 SW'\'ey location. Two thirty-foot high nets 

were set the first night and only one thirty-foot high net was set the second night. Nets were opened at 

dusk and monitored from 2:00 a.m. until dawn. Bat species, sex, age, rcprodoct.ivc status. forearm 

length. direction of flight and capture time were identified and recorded. At present the spotted bat has 

not been found on Laboratory property. 

6.3.2.3 Meadow Jumping Mouse 

In 1992 a swvey for this species was conducted simultaneously with the small mammal swvey in 

Upper Pa\jarito Canyon. The same procedure was followed that is used in live-small mammal capture 

sessions with two additional traps at CYe!)' station to increase the density. No meadow jumping mice were 

captured within this OU during mammal tapping 

6.4 ldeatilkatfon of Floodplaaes ud Wetlands 
6.4..11deutifkatioa. ofWetlands 

Both floodplains and wetlands were located within OU llll. Both Pajarito and TwoooMile 

Canyon bottoms should be considered floodplains. 

Potential wetlands exist on Two-Mile Mesa and within Pajarito canyon. Plant species associated 

with hydric soils were found within both locations. Cattails, sedges, rushs and grasses associated with 

wetlands were noted in a marshy area within T A-22 east of building 91. This area receives moisture from 

two outfalls (EPA-128·128 and EPA~A...o71). 

Recorded (historical) dara. aerial photographs and field observations indicate a wetland 

hydrology. within the stream channel ofPajarito Canyon southwest ofbuilding 91. 

82. 05/12194, OU-1111, Rev.: C 



6.4.2 Identification of Floodplanes 

The canyons within OU-1 I 11, Two-Mile. Pajarito and Los Alamos Canyons have been identified 

as floodplanes. Two-Mile and Pajarito Canyons are within the Pajarito Canyon Water Shed while Los 

Alamos Canyon is within the Los Alamos Canyon Water Shed. 

7. DISCUSSION 
7.1 Levd 2 (Habitat Evaluation) Survey 

The classification breakdown for both upland and wetland vegetation types for the ~to 

Plateau is given in APPENDIX E. This list includes known and potential habitat types and phases based on 

Brown, eta/. (1982). Moir and Ludwig (1979), and USFS (NO). No attempt was made to develop new 

habitat types for this area. If a study area did not fit within one of the designated habitat types previously 

defined for northern New Mexico, the habitat type was considered •potential. • Further studies arc 

necessary to make a complete and accurate determination. 

The vegetation surveys indicated primarily two vegetation communities present within or 

adjacent to OU 1111: the Rocky Mountain Montane Conifer Forest and the Rocky Mountain Riparian· 

Deciduous Forest community. These communities can be further separated into vegetation series, habitat 

types and in some cases. phases. 

Based on the species composition of the transects and the locations of transects within the OU. it 

could be seen that differences in species dominance were associated with di1f'erences in topographic 

features. The following an: descriptions of the vegetation communities, their vegetation series, habitat 

types and phases, if applicable. 

7.1.1 Roeky Mouataiu Montane Conifer Forest CoDUilllDity 

11Us community consisted of three vegetation series, white fir (Abies concolor). Douglas fir 

(Pseudotsuga menziesil), ponderosa pine (Pinus pontkrosa). Within the white fir series, two habitat~ 

were noted. The white fir/gamble oak habitat type was found on the nonh-facing slope of lower Two--Mile 

Canyon. White fJr/New Mexico loaJSt habitat was found in the upper Pajarito Canyon of this OU. In the 

Douglas fir series only one habitat was noted. A DouglaS fir/ fringed brome habitat type was found within 

the steam channel of Two-Mile canyon. The ponderosa pine series, contained three habitat types. A 

ponderosa pine/blue grarna grass habitat type was noted in the lower portion ofPajarito Canyon and the 

south-facing slope ofmid-Pajarito Canyon (TA-40) for this OU. A ponderosa pine/mountain muhly 

habitat type was found on Two-Mile Mesa at TA-22 and T A~. and a ponderosa pine/Gambel oak habitat 

type in the mountain muhly phase was found on Two-Mile Mesa at T A-40 and on the south-facing slope 

ofupper.P~to Canyon of this OU. 

7.1.2 Rocky Mouatala Ripariu Fore.tt Community 

83,05/12194, OU-1111, Rev.: C 



6.4.2 Jdentificatioa of Floadplaaa 

The canyons within OU-1111, Two-Mile. Pajarito and Los Alamos Canyons have been identified 

as tloodplanes. Two-Mile and Pajarito Canyons are within the Pajarito Canyon Water Shed while Los 

Alamos Canyon is within the Los Alamos Canyon Water Shed. 

7. DISCUSSION 
7.1 Level 2 (Habitat Evaluation) Survey 

The classification breakdown for both upland and wetland vegetation types for the ~to 

Plateau is Biven in APPENDIX E. This list includes known and potential habitat types and phases based on 

Brown, et aL (1982), Moir and Ludwig (1979), and USFS (ND). No attempt was made to develop new 

habitat types for this area. If a study area did not fit within one ot the designated habitat types previously 

defined for northern New Mexico, the habitat type was considered •potential." Further studies arc 

necessary to make a complete and accurate determination. 

The vegetation surveys indicated primarily two vegetation communities present witbin or 

acljac=t to OU 1111: the Rocky Mountain Montane Conifer Forest and the Rocky Mountain Riparian­

Deciduous Forest community. These communities can be further separated into vegetation series, habitat 

types and in some cases. phases. 

Based on the species composition of the uansecu and the locations of transects within the OU, it 

could be seen that differences in species dominance we~ associated with differences in topographic 

featmcs. The following arc descriptions of the vegetation communities, their vegetation series, habitat 

types and phases, it applicable. 

7.L1 Rocky Mouataiu Montaae CoDifer Forest CoiiUiluaity 

This community consisted oftluee vegetation series. white fir (Abies concolor), Douglas fir 

(PseudolSJiga menzieail), ponderosa pine (Pimu pondei'OSQ). Within the white fir series, two habitat types 

were noted. The white fir/gamble oak habitat type was found on the notth-facing slope of lower Two-Mile 

Canyon. White fir/New Mexico locust habitat was found in the upper Pajarito Canyon of this OU. In the 

Douglas fir series only one habitat was noted. A Douglas fir/ fringed brome habitat type was found within 

the steam channel of Two-Mile Canyon. The ponderosa pine series, contained three habitat types. A 

ponderosa pine/blue grama grass habitat type was noted in the lower portion of Pajarito Canyon and the 

south-facing slope ofmid-Pajarito Canyon (TA-40) for this OU. A ponderosa pine/mountain muhly 

habitat type was found on Two-Mile Mesa at TA-22 and TA-6, and a ponderosa pine/Gambel oak habitat 

type in the mountain muhly phase was found on Two-Mile Mesa at TA-40 and on the south-facing slope 

ofupper.P~to Canyon oft.hjs OU. 

7.1.2 Roc:ky Mouataht RJpariu Forest Community 
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This community consisted of two vegetation series, Boxelder maple/Mixed Deciduous and 

Russian Olive. The Boxelder Maple/Mixed Deciduous series was found mid-Pajarito Canyon (T A-40) for 

this OU. The Russian Olive series was found on Two-Mile Mesa at the drainage in TA-6. 

7.2 Levell (SpedeJ-Spedfic) Sun-eys 

We compared habitat information collected from the Level l and 2 field swveys to the habitat 

information in the database for each TES species for the potential of occurring within the project area. the 

threats to the taxon, and previous data Based on that information, species were either dismissed from 

further consideration or additional surveys (l.cvel3) were conducted to confirm presence or absence of the 

species within that habitat. 

7.l.1 Species Dismi.ued from Furtber Coasideratioa 

Based on the information gained from the Levell and Level 2 field surveys and previous data, 

we concluded that the following species are not present in this OU, or are not expected to be impacted by 

the proposed project: 

7.l.l.l Vegecatioa 

None of the following species have been previously recorded for OU 11 I 1. Due to the low 

potential for occurrence within this site. the foUowing species are being dismissed from further 

consideration: 

Checker lily can be found within mixed conifer habitat. Although this species had been observed 
in Los Alamos Connty in the past. it was oat found within OU 1111 during l..cv1::1 I and 2 
surveys. This species is not expected to be present within OU 1111. 

Pagosa phlox is found in ponderosa-piflon habitat on open slopes of open woods in mountains. 
The highest elevation this species is know to occur at is 1500 ft. This species bas never been 
found in Los AJamos and was not observed during Level 2 5Un'cys. This species is not expected 
to be present in OU 1111. 

Sandia Alumroot has been previously found within Bernalillo, Sandoval. San Miguel, Siena, 
Soccoro and Torrance Counties but not within Los Alamos County. This species is a cliff-loving 
plant that occurs in mixed conifer at a minimum elevation of 8000 .tt. The highest elevation with 
OU 1111 is 7900 ft. This species was not cbscrved during Level 1 and 2 swveys 8l1d is not 
expected to be present within OU 1111. 

7.1.1.1 Wildlife 

The common black hawk occurs at lower elevations in the Gila. San Francisco, and Mimbres 
drainage's. This species requires cottonwoods and other riparian woodlands along permanent 
streams. The common black hawk is not expected to be in this OU due to the lack of suitable 
cottonwood and riparian woodland habitat. This .species of hawk has never been observed wi.lhin 
Los Alamos County. 

The bald eagle OCCUlS near streams and lakes an4 occasionally riparian areas. There are no lakes 
or major steam channels or riparian areas in this OU are limited in size and extent. Although 
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potential roosting sites have been noted witrun Laboratory land, the bald eagle is not expected to 
occur within this OU. 

Mississippi kite has never beeD identified within Los Alamos County. The kite generally inhabits 
the lower Rio Grande and Pecos Valleys in riparian zones and sheltctul belts with permanents 
steams. They arc also common around manicured environments such as parks and golf courses. 
Riparian areas in this OU are limited in size and extent. 

Peregrine falcon has been found in the past on Laboratory land within Lol Alamos Canyon and 
Pueblo Canyon. This species oc;:curs in pondcrosa-pifton an:as and requires steq) cliffs in wooded 
or forested habitats for breeding. The terrain in OU 11 J 1 is not suitable for this species and 
therefore the peregrine falcon is not expected to be found in this OU. 

Broad-billed humming bird is found within riparian woodlands often characteriud by 
cottonwood, sycamore. or white oak. and breeds primarily in the sou them pan of the state of New 
Mexico. They have been identified in the riparian woodlands of Bandelier National Monumcnt 
and oocasionally occur near Los Alamos as vagrantS. The riparian areas in OU 1111 do not 
fulfill this species habitat requirements for a riparian woodJand. 

Willow flycatcher breeds through central New Mexico and is seen statewide only in spring and 
autumn migrations. In breeding season. it is confined to riparian woodlands dominated by 
cottonwoods. A dominant cottonwood habitat does not exist within the boundary of OU 1111. 
Therefore the prcsenoc of the willow flycatcher is not expected within this OU. 

Say's pond snail is known to occur only in the Cerro Ia Jara area of the Jemez Mountains in 
Sandoval County whicll is the key habitat area in the state. The Say's pond snail is found in 
vegetated ditches, marshes. streams, and ponds that are seasonally dry or in areas of perennial 
water. It is not expected to occur in Los Alamos County. 

7.2.% Species for Farther Coasldcratioa 

Based on the Level 1 and 2 surveys and data collected from previous studies. habitat 

requirements for the wood lily, Helleborine orchid. northern goshawk. spotted bat. meadow jwnping 

mouse, Mexican spotted owl and the Jemez MOUDtains salamaDdct we~ found to exist within this OU. 

Where possible. specicsooSpecific surveys were conducted to help detennine iC these species were p~t 

within this OU. 

7.2.2.1 Vezetatioa 

Wood Uly bas been found in Rio Am"ba, Sandoval. San Miguel and Santa Fe Counties in addition 
to Los Alamos County. This species is found in ponderosa pine to mixed-conifer forests in moist 
areas in elevations of 6.000 to 10,000 ft. The wood lily was not found during Level 1 and 2 
vegetation surveys but is known to occur within the upper Pajarito Canyon area. There is a 
potential for this species to occur within the project area. 

The Helleborine orchid has been found from British Columbia to Montana. southern to western 
Texas, New Mexico. and California. The orchid's habitat consists of damp woods. seepage 
slopes. springs. streams, and riparian areas within the 6000 to 8500 ft elevation range. The 
Helleborine orchid was not found during level l and 2 vegewion surveys, however this species 
has been found within Los Alamos County. There is a potential for this species to occur within 
the project area. 
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7.2.l.l Wildlife 

The northern goshawk breeds in ponderosa pine and has been found within the western 
boundaJy of Los Alamos County. ~upper portion ofPajarito Canyon. in OU-1111 is within 
the potential hunting and breeding grounds for this species. 

The spotted bat is found in pifton-junipcr, ponderosa pine, mixed conifer and riparian habitats. 
This species requires a source of water with standing pools and roost sites such as caves in cliffs 
or rock crevices. Suitable roosts sites were present in portions ofPajarito Canyon; open water 
sources arc somewhat limited and include a narrow flowing stream. Mist-net surveys on 
Laboratory land were conducted for this species. No spotted bats were captured. In addition. 
surveys conducted in lower Pajarito Canyon (1992) resulted in no captures. This docs not 
necessarily suggest the spotted bat does not oceut in the OU. 

The meadow jumping mouse inhabits mesic habitats, permanent streams and wet meadows and It 
breeds in wetland areas. This species has been recorded for Los Alamos County in the past. The 
meadow jumping mouse has a small potential for OCCUJTing within upper Pajarlto Canyon 
riparian areas. One SUI'Yey was conducted for the meadow jumping mouse in this OU in 1992; 
however no tapturcs were made possibly due to surveying at a less than optimal time of the 
season. Therefore there is a potential for tbe meadow jumping mouse to occur within this OU. 

The Mexican spotted owl is distributed throughout New Mexico, Arizona, Texas. Colorado, 
Utah, and Mexico and has been observed within Los Alamos County. This species inhabits 
forested mountaim and canyons. Owls habitat is primarily mixed conifer or ponderosa 
pine/Gambel oak forests of uneven-aged, multi-storied stands. These stands should have closed 
canopies, large mature trees, stand decadence, broken tree tops. standing dead trees, and fallen 
logs (US FISh and Wildlife Service, 1990). No formal survey has been conducted for the 
Mexican spotted owl within this OU. Due to the absence of survey data the potential for 
oc:cunence oftbc spotted owl cannot be determined. 

The Jemez Mountains Salamander bas been teported within Los Alamos County. The 
salamander requires moist talus slopes, rocks or downed, decayed conifer tJUnks with moderate to 

heavy ovcrstory covers in mixed conifer forests. The canyon bottoms and slopes of this OU have 
potential habitat for this species. 

7.3 Wetland aad Floodplain Auessmatu 
7.3.1 Wetlaud Survey 

No wetlands appear on the NWI Map for this OU. HoweYCr, the springs and perennial reaches of 

the stream below the springs within Pajarito Canyon met wetland criteria. Vegetation surveys of the 

cattail pond in TA·22 east of building 91 met wetland criteria. 

7 .l.l Floodplain 

Pajarito. Two-Mile and Los Alamos Canyons have been identified as possessing floodplains 

within TA-6, ·22. and -40. Since all facilities are on the mesa top and not within the floodplain. 

floodplains should not present any problems with sampling. 

Riparian zones are generally associated with floodplains. In arid regions of the Southwest, these 

ZOtlC8 have a higher diversity of plants and animals. providing cover. food and breeding areas. Riparian 

zones are characterized by an abundance of deciduous and moisture-loving species. Although not 

protected by law, best management practices within these zones shouJd be followed. 
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1.0 IMPACfS 
8.1 NOD«Dsltive Species 

8.1.1 Vqetatioa 

Due to the diversity of topographic features and existing riparian zones in the project area, the 

potential use of heavy machinery, could result in the following impacts: 

• Removal o~ or exccssivc disturbaDcc to, existing vegetative cover could result in an inctease 
or initiation of erosion and alterations of drainage patterns both within the canyon bottoms 
(including stream channels) and along the canyon slopes. 

• Disturbance or damage to riparian vegetation could result in partial or complete loss of 
wetlands which could further result in partial loss of tbe associated riparian vc~on. 

1.1.2 WilcWfe 

Due to the suitable nesting. foraging, perching. etc. habitat within this OU for a variety of bird 

species. and the suitable foraging and wintering areas for large mammals (in addition to suitable habitat 

tor other wildlife species), cxccssivc d.istUJbancc or d.isturbance during critical periods could result in one 

or a combination of the following: 

• D~ removal of nesting, perching. cover, and si.nUiar habitats. both along the canyon 
slopes and within the riparian zones and canyon bottoms. 

• Nest abandonment by birds which could n:sult in nest failure. 

• Excessive noise or otber disturbance during critical times such as the breeding period for 
wildlife species, could result in toss of young. 

• Contamination ot wildlife water sources from fuel spills or leaks from vehicles, machinery, 
e1c. could result in illness and possible mortality of wildlife species. 

• Elk and deer migration routes may be temporarily altered by excessive noi$c or disturbance 
from heavy vehicle and equipment use within areas with migration routes. 

8.2 Tbrateaed, Eadaaeered, aad Seasitive Species 
8.2.1 Vegetatioa 
8.%.1.1 Wood Lily 

The wood lily may be distuJbed by site characterization activities, including surface sampling and 

core drilling, which could cause potential loss of habitat due to cumulative impacts from erosion .. 

B.l.l Wildlife 
8.l.l.l Nortbenl Gosbawk 

Northern goshawk habitat may be distwbcd by site characterization activities through loss of 

nesting trees and foraging habitat. Exl:essive damage to potential foraging habitat could affect densities of 

associated prey species, which could ~I in a decreased usc of the area by the goshawk. The removal of 

nesting trees will decrease tbc potential for future nesting within this area During mating and breeding 

season (March through October) noise from heavy equipment couJd disturb mating and nesting hawks. 
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8.2.2.2 Spotted Bat 

Use of heavy equipment in canyon bottoms and slopes could destroy potential bat habitat The 

removal of caves in cliffs and rock crevices could reduce the available spotted bat habitat. Soil erosion 

and fuel spills could adversely impact nearby streams or water sources. 

B.l.l.l Meadow JumpiDg Mouse 

Sampling conducted within delineated wetlands could disturb meadow jumping mouse habitaL 

Removal of vegetation or backfilling of stream channels could damage riparian or wetland areas. which 

could reduce breeding and foraging habitaL 

8.2.2.4 Mmcu Spotted Owl 

Site characterization activities may disturb Mexican spotted owl habitat through loss of nesting 

trees and foraging habitat Excessive damage to potential foraging habitat could aft'ect densities of 

associated prey species. which could result in a decreased use of the area by the goshawk. The removal of 

nesting trees will decrease the potential for future nesting within this area. During mating and breeding 

season (March through October) noise from heavy equipment could disturb mating and nesting owls. 

8 • .2.2.5 Jemez MouDtaias Salamander 

Site characterization actMties may affect Jemez Mountains salamander habitat Excessive 

distwbance of topsoil or removal of forest litter to canyon slopes and bottoms could result in destruction of 

potential habitat for this species. 

8.3 Wetlands and l'loodplain.t 

Sampling within the OU may include surface samples deep core drilling and soil samples for 

excavation. No impact is expected to floodplains or wetlands from surface sampling. However. if heavy 

equipment is used. sampling should remain outside of the delineated wdiand. If sampling is to take place 

within or ncar wetlands or within floodplain, the following impacts could occur: 

• Disturbance to the stream channel or smaller drainage, leading into the stream channel could 
result in an alteration of existing wetlands causing partial or complete loss of those wetlands. 

• Excessive ciisturbance to vegetation and the topsOil around wetlands could result in an 
alteration of the water flow and/or widening of the stream channel. 

• Disturbance along drainage and steep slopes could result in the initiation or increased soil 
erosion or localized alterations in the existing wetlands. 

• Hazardous fuel spUJs or leakage from vehicles could ad'VClSCly affect water quality in the 
riparian zones and could result in negative changes to vegetation within theSe areas. 

9. MITIGATION 
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No significant release of contaminants into the environment is expected to occur during 

sampling. However, shouJd release of contaminants rise above the predetermined action levels, workers 

must cease operations, shut down the site, and reassess sampling. 

9.1 Noa-Sens.itive Species 
9.1.1. Vqeutioa 

Sampling and subsequent corm::tive actions could n:quirc mitigation of a site by revegetation if' 

loss of vegdation is expected to initiate or incRaSeS erosion. Survey results indicate that a mixture of 

native grasses, forbs, and other herbaceous plants could be used for «:wgetation. Species listed in Scdion 

6.2.3 represent a few of the species that could be used. Further consultation with BRET or state or federal 

agencies can help determine use of other species. AdditioPal mitigation measures ioclude: 

• Avoid UDJlCCCSS31'}' distwbanc:e, parking areas. equipment storage areas, off' road travel to 
sunounding vegetation during sampling and travel to sampling sites. 

• Avoid removal of vegetation along riparian and wetland an:as as well as along drainage and 
stream channels. 

• Avoid disturbance to vegetation along canyon slopes and to especially existing drainage 
along these slopes. 

Mitigation provided for wetlands and tloodplains will also help reduce potential impacts to 

vegetation. 

9.1.1 WUdlife 

If band drilling is used, most potential affects to wildlife species should be not be adverse aod 

will result only in a temporary avoidance of the sampling sites during the actual period of disturbance. 

However. if heavy machincJy is used, then the following mitigation measures should reduce the potential 

for adverse impact 

• Avoid crossing any drainage with existing water, utilize existing roads or cross drainage at 
level areas wbic:b are dry or less vegetated. 

• When possible, avoid sampling from March 1 to August 1. 

• Disturbance to wintering species should be relatively minor, and mitigation provided for 
vegetation. and wetlands and floodplains will help to further reduce impact to wildlife 
species 

9.1 1breateaed, Endangered, aad Seasiti~ SpecicJ 
9.1.1 Vqetatjon 
9.2.1.1 Wood Lily 

Although the wood lily was not found during vegetation surveys it has been previously sighted in 

the upper Pajarito Canyon area. Qualified personnel from BRET must conduct a walk-through of any 

area .where heavy equipment or vehicles will be laken otr established or existing roadways (paved or dirt). 
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9.l.L2 Helleborlue Orchid 

Tbe Helleborine orchid was not found during vegetation surveys. However, potential habitat 

exists within the upper Pajarito Canyon areas where seeps. springs and streams are present Qualified 

personnel from BRET must conduct a walk-through of any area where heavy equipment or vehicles will 

be taken off establlshc:d or existing roadways (paved or dirt). 

9.2.1 Wildlife 
9.2.2.1 Northern Gosb.twk 

The upper Pajarito canyon area is expected to be used by the northern goshawk as hunting 

grounds. To provide protection to lhe goshawk habitat. the following mitigation measures are required: 

• Machine sampling scheduled between March 1 and October 1 must be cleared through 
BRET. BRET must be contacted 60 days prior to sampling to evaluate possible nest sites in 
and around the sampling area. When possible avoid sampling between March 1 and October 
I. 

• If sampling wiD distwb an area larger than ooe-tenth acre, BRET must be contacted for a 
p~ping site-specific survey. 

• Tree removal (live or snag) must be approved by BRET. 

,.2.2.2 Sported Bat 

To date, no spotted bats have been reported from mist netting. However, potential habitat exists 

within this OU for the spotted baL To provide protection to potential bat habitat, the foiJowing mitigation 

tneaSUreS ~ requital: 

• BRET must conduct a survey of rock crevices if sampling is conducted on canyon slopes with 
heavy equipment,. 

• If any evidence of bats is found. all sampling with heavy equipment will be canceled. 

• Sampling that may alter existing water sources must be approvec1 by ESH-8 BRET 
personnel. 

9.2.2.3 Meadow Jumping Mouse 

Meadow jumping mouse may occur alona stream side areas ofPajarito canyon. To provide 

protection to potential jumping mouse habitat, the following mitigation measures are required: 

• BRET must be contacted 60 days prior to sampling within riparian areas to evaluate the need 
for a site spcci.fic-survey. 

• If a 5'llJVC)' is nccessuy, sampling cannot proceed until a sUJVey for the mouse has been 
completed. 

• The optimal time for a meadow jumping mouse survey is in July during the rainy season. 

9.2.2.4 Me.l.icaa Spotted Owl 
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No studies have been completed to indicate that the Mexican spotted owl is present within OU· 

1111. However, the spotted owl uses the same habitat as the northern goshawk. Therefore this OU could 

potentially support the spotted owl. To provide protection to the spotted owl the following rrutigation 

measures are requited: 

• Machine sampling scheduled between March 1 and Oc:tober 1 must be cleared through 
BRET. BRET must be contaaed 60 days prior to sampling to evaluate possible nest sites in 
and around the sampling area. When possible avoid sampling between March 1 and Oct. 1. 

• II sampling will disturb an area larger than one-tenth ac:rc. BRET must be contacted for a 
presamping site specific survey. 

• Tree removal (live or snag) must be approved by BRET. 

9.l.l.S Jemez Mountains Sa11111ander 

No studies have been completed that may indicate that the Jemez Mountains salamander is 

present within OU-1111. However, potential habitat exists in canyon bottoms and on slopes in this OU. 

To provide protection for this potential salamander habitat the foUowing mitigation measures arc 

required: 

• Aaivity will not be permitted on canyon slopes or bottoms when soiJ moisture is high. 

• Vehicular traffic and activities causing increased topsoil distutbance and removal of forest 
litter should be avoided in potential salamander habitat. 

• Downed trees arc to remain in place. 

• BRET must be notified 60 days priot' to sampling in canyons or on slopes to evaluate the 
need for a salamander survey. NOTE: Due to strict sate survey protocols, if a survey is 
deemed nec:essazy it can only be conducted in the summer months after several days of heavy 
rain (July or August). 

9.3 Wetlaads and floodplains: 

Sampling for site characterization could range from surface sampling and core drilling to 

sampling while excavating. Sampling with heavy equipment shall remain outside designated wetlands. 

Delineation of the wetland boundaJy will be completed just prior to the time of sampling. This will allow 

for greater accuracy to ensure that sampling occurs outside of areas that have designated wetland criteria. 

These delineations should be done within two years of the sampling. After two years the delineation is no 

longer valid and must be repeated. 

Sampling and subsequent corrective actions c:ould require mitigation of a site by revegetation. 

For ievcgation a list of plant species can be compiled from Foxx and Tierney ( 1982) and Foxx and Pierce 

(1991). Personnel from BRET should be contacced for assistance with a species list for revegetation. Best 

management practices should be followed while sampling and include: 
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• Avoid unnecessary disturbance, parking areas., equipment storage areas. off road travel to 
surrounding vegetation during sampling and travel to sampling sites. 

• Avoid removal of vegetation along riparian and wetland areas as well as along drainage and 
stream cba.nnels. 

• Avoid disturbance to vegetation along canyon slopes and espccially in existing drainage 
along slopes. 

10. CONCLUSIONS 

Biological field surveys, repons and database information was sunnn.arUed to provide 

background infonnation on OU 1111. These summaries provide inventory information that may be used 

in future ecological risk assessments aDd pathway analyses. 

Level 1 and 2 field surveys were conducted within OU 1111. In addition, the TES database was 

searched for a listing of potential species that could occur within the habitats associated with OU. As a 

result, a number of species on the state and federal protection list were sbown as potentially occurring in 

the habitats described for Los Alamos County and sunounding areas. 

A Level 2 habitat evaluation sunoey was conducted to determine it the specific requirements of a 

listed species could be met in the sampling locations. Level 3 species-specific 5Ul\'CYS of areas outside OU 

1111 were used to determine the status of the nonhem goshawk. spotted bat. meadow jumping mouse, 

Mexican spotted owl, wood lily and the Helleborine orchid within the sampling area. 

Pat knncdy of the Dept of Fishery and Wildlife Biology, CSU was subtontracted in 1987 and 

1993, to determine the status ofthe northern goshawk within Laboratmy land. A goshawk nesting site 

was located within Los Alamos County west of this OU. Tbe goshawk will utilize the canyon areas of this 

OU as a feeding ground. Mitigation measures to reduce potential impact include minimizing the 

destruction ofvegetation, and avoiding any machine sampling between.Match land October 1. BRET 

must be contacted for approval before any tree removal 

Although the spotted bat has not been recorded within OU 1111, it cannot be ruled out as 

utilizing habitat within this area. Avoid the use of heavy equip~ on or near cliffs with caves and rock 

CWiicc:s. and avoid altering water sources to reduce impact to potential bat habitat 

Although the meadow jumping mouse was not found. there is a potential for the species to exist 

within riparian areas such as permanent stzeams and wet meadows. If sampling is to be conducted within 

riparian area. BRET must be contacted 60 days prior to sampling to evaluate the need for a site specific 

survey. A survey must be performed during the rainy season. optimally July. If a survey is required 

sampling can not proceed until tbe survey is completed. 

TcrreJ Johnson has been subcontracted to determine the status of the Mexican spotted owl. 

Although the spotted awl has been found within Los Alamos County, it is unknown whether the spotted 

owl exists within this OU. The spotted owl is known to utilize the same habitat as the northern goshawk. 

Mitigation measures to reduce potential impact include minimizing the destruction of vegetation, and 
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avoiding any machine sampling between March 1 and October 1. BRET must be contacted for approval 

before any ~ removal 

Potential habitat exists for the Jemez Mountain salamander within thls OU. Mitigation measures 

to reduce potential impact include notifYing BRET 60 days prior to sampling in the canyons or slopes to 

evaluate the need for a salamander survey. Due to strict state survey protocols, a survey can only be 

conducted in the summer months after several days of heavy rain (July or August).Activity will not be 

permitted on canyon slopes or bottoms when soil moisture is high. Activities causing increased topsoil 

distwbance and removal of forest litter should be avoided in potential salamander habitat Downed trees 

are to remain in place. 

The wood lily has been found within Los A1aJnos County in the past and is listed as potentially 

occurring within the upper Pajarito Canyon area. Mitigation measures to reduce impact include a BRET 

walk-through of any riparian sample areas befon: sampling takes place. 

Although the Helleborine orchid was not found during vegetation surveys. there is a potential for 

this Species to occur within this OU. Mitigation measures to reduce impact include a BRET walk-through 

of any riparian sample areas befon: sampling takes ptac:c. 

The National Wetlands InventOJy maps, combined with field surveys, were used to locate 

wetlands and floodplains within this OU. Characteristics of wetlands, floodplains and riparian areas were 

noted by using criteria outlined in lhc Fedcnll Manual for Identifying and Delineating Jurisdictional 

Wetlands (Dunke. 1989). Due to continual changes of wetland systems. delineation of wetland boundaries 

was not made during these surveys. Boundary delineation will be conducted just prior to sampling. 

Mitigation measure& (or best management practices) to rcduc:e the potential for impacts to non· 

sensitive wildlife and plant species are primarily timing of sampling and preventative measures. 
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11. DEFINITIONS 

Biological Resources Evaluatioas Team (BRET): Persons within the Environmental Protection Group 
(ESH-8) responsible for the biological assessments. 

Critical Habitat: Any air, land or water area and constituent elements. the loss of which would 
apprecumly decrease the likelihood of survival and ~ or a listed species or a distinct segment of its 
population. 

Facultative: Plants that arc equally likely to occur in wetlands or non wetlands (estimated probability 34-
66%). 

Facultative Uplud: Plants that usually occur in non wetlands (estimated probability 67-990/o). but 
occasionally are found in wetlands (e.rumated probability 1-33%). 

Facultative Wetlaad: Plants that usualJy occur in wetlands (estimated probability 67-9!JO/o), but are 
occasionally found in non wetla.od 

F'ederal Candidate (Cl) Speda: Taxa for which the USFWS has on file enough substantial information 
on biological vulnerability and threat(s) to suppon proposals to Jist them as endangered or threatened 
species. 

F'edua.l Cudidate (Cl) Specie.s: Taxa for which information now in the possession of the USFWS 
indicates that proposing to list as endangered or threatened is possibly appropriate, but for which 
conclusive data on biological vulnerability and threat are not currently available. 

FederaUy EGdaD&ered Spedu: Any species that is in danger of extinction throughout all or a 
significant portion of its range. 

FederaUy Threatened Species: Any species that is likely to become an endangered species within the 
foreseeable tUture throughout all or a significant portion of its range. 

Floodplains: Lowlands adjoining inland and coastal waters. relatively flat areas. and flood·prone areas of 
offshore islands including, at a minimum. areas with 1% or greater chance of flood in any given year. 
The base floodplain is defined as the IOO..yt"ar (l.OC'A) floodplain. The critical action floodplain is defined 
as tbe 500-year (0.2%) floodplain. 

Hydric: soil: Soil that is satUrated, flooded. or ponded long enough during the growing season to c:lcYdop 
anaerobic conditions in the upper part. 

Hydrology: The presence of, distribution of. and circulation of water. 

Hydropbyte: A1ty plant that grows in water or on a substnlte that is at least periodically deficient in 
oxygen as a result of excessive water content; plants typically found in wct.Jands and other aquatic 
habitats. 

Levell Survey: A reconnaissance swvey to deterntine if a proposed projea is in a developed technical 
area of lhe Laboratory or a disturbed. Non quantitative data. about the area is obtained. 

Lnell Sarver- A detailed quantitative vegetation survey used to evaluate critical habitat requirements 
for tkreatcned and endangered species that may be present at tbc proposed project area. 

Levell Survey: A survey to obtain infonnation on specific threatened or endangered species, floodplain 
or wetland. 
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National Environmeutal Polity Act (NEPA): A major environmental law which became effective in 
1970, that requires all projects and programs receiving federal funds to be evaluated for environmental 
impacts. 

Nationwide Permits (NWP): Permits issued by the Corps of :Engineers that pertain to specific conditions 
stated in the regulations. 

Obligate Upland: Plant species almost always occurring (estimated probability >99%) under natural 
conditions in nonwetlands in the region specified, but can also oa:ur in wetlands in another region. It a 
species does not occur in wetlands in any region, it is not on the "National List." 

Obligate Wetland: Plant species almost always occurring (estimated probability >990/o) under natural 
conditions in wc:tlands. 

Ripariall: Green--belts along streams, Jakes. or other wet areas. These areas are only marginally 
protected by state and federal law, but concern in increasing. 

Solid Wute Managemeat Unit (SWMU): Any discernible unit at which solid wastes have been placed 
at any time, whether or not the unit was intended for the management of solid or hazardous wastes. 

Species Area Curve: When the graph of newly encountered species within eac:h quadrat entered flattens 
to 95% of all species entered. 

State EndaD&ered Plant: A plant which has been listed on New Mexico's endangered list. The plant is 
rare in numbers or cx:c:urrenccs and without protection its further wstencc in the state is threatened. 

State Eadau&ered Group 1: Any wildlife species or subspecies whose prospects of survival or 
recruitment in New Mexjco are in jeopardy. 

State Endangered Group 2: Any wildlife species or subspecies wbose prospects of survival or 
recruitment in New Mexico are likely to be in jeopardy within the foreseeable future. These species are 
protected by state law. 

State l!adaagered Plant (1): The species is listed as thrcateru:d or endangered under the provisions of 
the Fc:dcral Endangered Species Act, or is being considered under the tenets of the act 

State Endangered Plant (2): The species is a rare plant across its entire range and of such limited 
di1t1ibution and population me that unregulated collection could adversely impact it and jeopardize its 
survival in New Mexico. 

State EadaDFred Plane (3): The species may be widespread in its distribution and may occur in 
adjacent states or Mexico. but bcc:ausc its numbers are being significantly reduced the survival of this 
species in New Mexico is jeopardized. 

State Sasiti\'C Plant: A plant species whose numbers or occunences are low in the state. These species 
are monitored by the state to sec iCtheir status needs to be upgraded to endangered. Currently, stare 
sensitive plants are not protec:ted by state Jaw. 

Tbreateaed. Endangered and Sensitive TES Species Database: A database constr'Uded by LANL tbat 
list and provides information on all state and fedezal threatened. endangered and sensitive species in Los 
Alamos County and surrounding counties. 
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Wetlaads: Lowland areas that when inundated by surface or ground water can suppon a prevalence of 
vegetative or aquatic life that requires saturated or seasonally saturated soil conditions for growth and 
reproduction. Wetlands generally include swamps, marshes. bogs, and similar areas such as sloughs, 
potholes. wet meadows. river overfiow, mud t1ats. and natural ponds. 

12. SUMMARY OF PERTINENT REGULA TJONS 

Eseaative Order 11990: Protection of Wetlands. In furtherance ofthe National Environmental Policy 
Act of 1969 this EO calls for avoidance, "to any extent possible. the long and short term adverse impacts 
associated with the destruction or modification of wet.lands •.. avoid direct or indirect support of new 
construction in wetlands .. " 

Esecatlve Order 11,8: "Floodplain Management." This EO was initiated to "protect lives and 
property with the need to restore and preserve natural and beneficial floodplain values .... " 

Natioaai.EnviroomeutaJ Policr Act: Declares a national policy to encourage a productive and enjoyable 
bannony between man and his environment. Section 102 requires "that presently unquantified 
environmental amenities and values may be given appropriate consideration in decision-making along 
with economic and technical considerations .... • 

Sectfoa 404 Oeu Water Act: Provides for issuance of permits, "after notice and opportunity for public 
hearings of discharged of dredged or fill materials into navigable waters ... " 

The Eadugcred Species Act: (16 SC 1.~31 ~L seq.)~ the intention of Congress to conserve 
threatened and endangered species and the ecosystems on which those specks depend. 
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BRET 

CFR 

COE 

csu 
DBH 

DOE 

EM 

EPA 

EO 
ER 

ESA 

HSWA 

LANL 

MDA 

NEPA 

NMU 

NPDES 

ou 
RCRA 

SWMUs 

TES 

USFWS 

WAC 

List of Acronyms 

Biological Resource Evaluation Team 

Code of Federal Register 

Corp. ofEngineers 

Colorado Slate University 

Diameter Breast Height 

Depanment of Energy 

Environmental Management 

Environmental Protection Agency 

Executive Orders 

Environmental Restoration 

Endangered Species Aa 

Hazardous and Solid Waste Act 

Los Alamos National Laboratory 

Material Disposal Area 

National Environmental Policy Act 

New Mexico University 

National Pollution Discharge Elimination System 

Operable Unite 

Resource Conservation and Reco¥ery Aa 

Solid Waste Management Units 

Threatened Endangered and Sensitive 

United States Fish and Wildlife Service 

WaJdlife Conservation Ad. 
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APPENDIX B: CHECKLIST OF PLANTS FOUND IN OU 1111 

FAMILY SCIENTIFIC NAME COMMON NAME INDICATOR 

ACERACEAE A.cer _g/abrum Rocky Mountain Maple NW,FACU 

ACERACEAE A"r n~}lllndo Boxeldcr~lc NW, FACW, FAC 

ANACARDIACEAE Rhus trllobata S1runkbush (SQuawbush) NW.FAC 

ANACARDIACEAE Rhus radicans Poison Ivy 
BERBEPJDACEAE Berberis f~ndleri Fendler ............. NW 

BEnJLACEAE Alnus tnulifolia Tbinleaf Alder NW 

BE'rul.ACEAE Betula occidentalis Water-Birch NW,FAC,FACW 

BORAGINACEAE Lithospenmun Multi florum Pocc:oon NW 

BORAGINACEAE Mertensia lanceo/ata Chiming Bells N\V 

CACfACEAE Opunl/a spp. Cactus 
CAPRIFOLlACEAE Symphoricorpos oreophilru s NW 

CARYOPHYLLACEAE Cenutium D1W1ISt Chickweed NW, FACU, FACW 

CAR.YOPHYU.ACEAE Cel'aStium spp. Mouse-Ear Chiclcwccd NW 

CELASTRACEAE Pachystlma myninites Mountain Lover NW 

CHENOPODIACEAE Kochia scoparla Sommer Cypress ECO.FACU,FAC 

CHENOPODIACEAE Amaranrhus a/bus Tumbleweed 
COMPOSITAE Hymenopappus.fi/!f!!.lius Yellow Cut-Leaf NW 

COMPOSITAE A.l'temi.sia dracunculus False Tarragon NW 
COMPOSITAE Anaph4/is margarit~a Pearly-Everlasting NW 

COMPOSITES Cichorium intybus Chicory 
COMPOSITAE Antennarla /)QI'Vifolia ... NW 

COMPOSITAE Senecio (.ndleri Notcbleaf Butterweed NW 

COMPOSITAE HymeiHIJ(}'S argentea Perky Sue 
COMPOSITAE Tararacum officinale Dandelion ECO, FACU, FAC 

COMPOSITAE TraROliOROn spp. Goatsbeard ECO 

COMPOSITAE BricU/Iia gr_andif/ora Briddebush NWO 

COMPOSITAE Gutletnzia SDI"'thrae Snakeweed ECO 

COMPOSITAE Hvmenoxys richardsonii Bittetw=:l NW 

COMPOSITAE So/JdQ20 spp._ GoldenrOd NW 

COMPOSITAE Achillea /anulosa Yarrow ECO 

COMPOSITAE Rut/He/do lactniata Cutleaf Coneflower NW, FACU, FACW 

COMPOSITAE Smilocina ~P· Solomon's Plume 
COMPOSITAE Macluzeraltlhua spp. Ast~ 

COMPOSITAE Town.sendio ilfCQIUJ Townsend's Aster NW 

COMPOSITAE C/JrySJOpsis villosa Hairy_ Golden Ast~ 
COMPOSITAE C/vysopsis folioso Leafy Golden Aster 
COMPOSITAE Erigeron jlagellaris Trailing Fleabane WN.FACU.FAC 

COMPOSITAE Bahia dissecta Wild Chrysanthemum NW 

COMPOSJTAE Ctniumspp. Thistle 
COMPOSITAE Artemisia CDI'nlthti Carruth Sage (Wormwood) NW 

COMPOSITAE ArtemiSia ludoviciana Lousiana Wormwood COL 

COMPOSITAE El'iJ[V'On dlvef!(ens Soreading Fleabane NW 
COMPOSITAE Con:v:a canadensis Horse weed ECO,FACU.FAC 

COMPOSITAE Helianlhus annuus ConunonSunflower ECO. FACU, FAC 

COMPOSJTAE LJabis~unctata Dotted Gayfeather NW 
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APPENDIX B: UST OF PLANTS FOUND IN OU 1111 

FAMILY SCIENTIFlC NAME COMMON NAME INDICATOR 

COMPOSITAE Senecio Bige/ov/1 Bigelow Groundsel NW 

COMPOSITAE Thdespemra trifidum Greenthread 
CRUCIFERAE Lepidium medillm ... 

1<'-t'I"-'El' ...... 

CUPRESSACEAE Juniperus monosperma One-Seeded Juniper NW 

CYPERACEAE Caruspp, Sedge 
ERICACEAE Al'cto.staphy/os uva-ursi Bea.rbeny NW 
ERICACEAE Ptei'Ospora andi'Omedea Pine drops NW 
EUPHORBIACEAE Chamaesyce pony/ Parry~e 
EQUISETACEAE Equisetum spp. Horsetail 
FAGACEAE Quercus gamNiii Gamble Oak NW 

FAGACEAE Quercus undulata Wavyleaf Oak 
GERANIACEAE Geranium caespitosum James Geranium 
OERANIACEAE Geranium spp. Geranium NW 
GRAMlNEAE Bromus anomohls Nodding Brome NW 

GRAMINEAE Bromus inennls Smooth Brome NW 

GRAMINEAE Alti'Oslis ~Agrost!s COL 
GRAMINEAE Andropogon ~rardil Big Bluestem NW. FAC. FACU 

GRAMJNEAE Andropogon scoparius Little Bluestem NW 

GRAMlNEAE Boutt!loua Jlt'aci/is Blue Grama NW 

GRAMINEAE Sitanion hystrix Bottlebrush Squirrelta.il 
GRAMINEAE B/epharoneurotl trlcho/epis PineD NW 

GRAMINEAE BromJIS :rpp. Bro NW 
GR.AMJNEAE ASU"Oslis alba RedTop FACW, OBL. 

GRAMJNEAE Phleum pra/ense Timothy COL,FACU 

GRAMINEAE Ax, "I'Y' .,n smitiUI Western Wheatgrass NW,FAC,UPL 

GRAMINEAE Koelerla ais/ata Junegrass NW 

GRAMINEAE Muhlenbel'gia montana Mountain Muhly NW 

GRAMINEAE StiDOSPP. Needle Grass 
GRAMINEAE Poa fondleriana Mutton Grass NW 

GRAMINEAE Poa srJP. Bl~iiH 
GRAMlNEAE FesJuca octoflora Six-weeks Fescue 
GRAMINEAE BromiiS tectol'flm Downy Chess ECO 
JUNCACEAE Juncus interior Inland Rush NW.FACU 

LABIATAE Monarda menthaefolia Horse-mint 
l.EGUMlNOSAE Medlcaszo sativa AlJ'alfa NW 

I...EGUMINOSAE Robinia neomaicana New Mexico Locust NW 

LEGUMINOSAE ThemroPSis pinetorum Big_ Golden Pea NW 

LEGUMINOSAE Lupinus cauda/us Tall Lupine NW 

LEGUMJNOSAE Vicia leucophaea Mogollon Vetch 
LEGUMINOSAE Vicia americana American Vetch NW,FAC 

LEGUMINOSAE Lotus wrighlii Dc:ervetch NW 

LEGUMINOSAE Melilotus a/bus White Sweet Clover COL. FACU, FAC 

LEGUMINOSAE Trifolium re~ns White Clover 
LEGUMINOSAE Melilolus spp. Sweet Clover 
LILIACEAE Yucca ani(USii/olia Narrowteaf Yuc:ca NW 
Lll.IACEAE Yucca baccata Banana Yucca ECO 
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APPENDIX B: LIST OF PLANTS FOUND IN OU 1111 

FAMJLY SCIENTIFIC NAME COMMON NAME INDICATOR 
LU.IACEAE Allium «l"tttiUm Noddi~Onkm ECO 

LINACEAE Linum neomexicona New Mexico Yellow Flax 
UNACEAE l.i~tt~Cet~e Flax 
LORANTHACEAE At'ca~thobium ~inatum Dwarf Mistletoe NW 

NYCfAGINACEAE Oi¥/Jaf)lrus llnearis Desert Four.() Clock NW 

ONAGRACEAE Gaurll coccinca Gaura NW 

ONAGRACEAE Epilobium spp. Emlobiwn 
ONAGRACEAE (knotheN spp. Evenin_g Primrose NW 

ONAGRACEAE Oenothera caespitOSD White Stemless Evening Primrose NW 

ORCHIDACEAE Comllorlriza sll'iata Striped Coralroot NW 

PINACEAB Pinus fl_nilis Umber Pine NW 

PINACEAE Abies concolt»' White Fir NW 

PINACEAE Pinus edulis Pillon Pine NW 

PINACEAE Pseudotsuga mmziuli Douglas Fir NW 

PINACEAE Pima JX!ftde1'0Sa Ponderosa Pine NW, UPL. FACU 

PLANTAGINACEAE PlantQflo major Ripplcseed Plantation ECO. PACU, FACW 

PLANTAGINACEAE Plani'!Jl!' ~ji Wooly Indian-wheat 
POLEMONIACEAE /pomof}Sis ~Jtala Desert Trumpet NW 

POL YGONACEAE Rumex~ Doclc!SorreJ 
POLYGONACEAE Rumex crispus Curley leaf Dock FACU,FACW 

POLYGONACEAE Ef'fOfi:Oitllm spp. Wild buckwbeal 
POLYGONACBAE ErlOROnum jamesil Antelope Sage NW 

RANUNCULACEAE Thollclnon fendleri Fendler Meadow rue NW, tJPL. FAC. FACU 

RANUNCVLACEAE Clematis pselldoolpino Rocky Mountain Clematis 
RANUNCULACEAE Clematis ButtCfCUJJ 
RANUNCULACEAE Clematis ligusticlfolia Western Virgin's Bower NW, FACU, FI£W, 

FAC 

ROSACEAE Pnmu# vif'1liniana Chokecherry NW, FACU, FAC 

ROSACEAE Fallugia fJ(JI"Qdom Apacbe plume NW 

ROSACEAE c. us montanus Mountain ......... NW 

ROSACEAE Rosa WildRose 
ROSACEAE ROSD wootlsii Fendler's Rose NW, UP~ FAC, FACU 

ROSACEAE Rubus stingosus Wild Rasp_bef!Y FACU, FACW, FAC 

ROSACEAE Ff'agaria am~t'icano WildS 
ROSACEAE Polelllillo DI"Rffto Tall CinQuefoil NW, UPL, FACU 

ROSACEAE Potmtillo spp. Cinqu_efoil 
RUBIACEAE Galir1111 bOI'eole Northern Bedstraw NW. FACU. FAC 

RUBIACEAE Ga/ium OPQriM Goose grass NW, FACU. FAC 

RUBIACEAB Ga/ium spp. Galium 
Rtn'ACEAE Pte/eo lrifoliota Narrow leaf hOJJtree UPL, FAC. FAC\J 

SALICACEAE Populus Wemuloitles Aspen NW, FACU, FAC 

SALICACEAE Salixspp. Willow 
SAXlFRAGACEAE Ribu inet'fM NW, FAC. FACU 

SAXIFRAGACEAE Rihu cel"rum Wax Current NW,FACU 

SAXIFR.AGACEAE Ribuspp. CUrrent 
SAXIFRAGACEAE Jam~sio americana Cliflbush NW.UP~FACU 

SCROPHULARIACEAE Verbascum thopsus Mullein ECO 
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FAMILY 
SCROPHULARIACEAE 
SCROPHULARIACEAE 
SCROPHULAR.IACEAE 
SCROPHULARIACEAE 
SCROPHULARIACEAE 
TYPHACEAE 
UMBELLIFERAE 
URTICACEAE 
VALBRIANACEAE 
V ALERI.ANACEAE 
VIOLACEAE 
VIOLACEAE 
VIOLACEAE 
VITACEAE 

. 
LICHEN 
UCHEN 

*INDICATOR CODES 

== Non-weedy 
= Colonizing 
=Economic 

SCIENTIFIC NAME 
Sc#!plls schaf]herl 
Orlhocar_priS pUI"_f)ureo-albus 
Penstemon YOI'gatus 
Ca.rtflleja integra 
Penstemon spp. 
T'ypiiJ! latifolia 
Pseudocymopterus montanus 
Unlca gmcilis 
Valeriano acutiloba rydb. 
Valeriano capitata 
VIola adunca 
Violaspp 
Viola Canadensis 
ParthenociSSJ~s insel'ta 

Usneaspp. 
Xanthropal'melia spp. 

COMMON NAME 

Indian Paintbrush 
Ptl!])lc-white Owl-clover 
Variegated Beardtoo_gue 
Foothills Paintbrush 
Beard tongue 
cattail 
Mountain Parsley 
Stinging Nettle 
Gray Valerian 
Tobacco Root 
Western Dog Violet 
Violet 
Canada Violet 
Virginia Creeper 

Old Man's Beard 
Green rock Lichen 

NW 
COL 
ECO 
FAC 
FACW 
FACU 
OBL 
UPL 

= Faculatative plants and equally likely to occur in wetlands or nonwetlands 
.. Faculatative wetland plants usually occur in wetlands 
- Faculatative upland plants usually occur in nonwetlands 
"" ObJigate wetland plants occur almost always in wetlands 
= Obligate upland plants occur almost always in nonwetlands 
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APPENDIX C: Cbecldist of Mammals 

FAMlLY SCIENTIFIC NAJvfE COMMON NAME 
CANIDAE Canis latrans Coyote 

CANIDAE VulpuFulva RedFox 
CERVIDAE Cervus candensis Elk 
CERVIDAE Odocoileus hemionus Mule Deer 
COATI Procyon loror Raccoon 
CRICETIDAE PeJ'OI'fY_scus maniculatus Deer Mouse 
FELIDAE Feli& rufus Bobcat 
GEOMYIDAE Thomomys Go)) her 
SCIURIDAE Scill11IS aberti Alben Squirrel 
SCll)RIDAE Eutamias spp. Chipmunk 
SCIDRIDAE Cite/Ius varif1!atus Rock SQUirrel 

1 = Edeskuty. Foxx, Raymer 1992, Wildlife assoc:iated with outfalls 
2= Wildlife obscvation Reports 

APPENDIX C: Checklist of Small Mammals Trapped 

CODE SCIENTIFlC NAME COMMON NAME 
Mn.O Microtus /ongicmubts Long-tailed Vole 
MIMO Microtus montanus Montane Vole 
MICX Microtus Vole 
PEBO Peromyscr~S_ b())ll_ei Brush Mouse 
PELE Peromysc:tl§_leucopvs White-footed Mouse 
PEMA Peromyscus monicukltus Dc:cr Mouse 
PERX Peromyscus Dear Mouse 
REME Rellhrodontomys ~alotu Western Ha!vest Mouse 
EUQU Eutamias fiJiadrivlttaJus Colorado ChiJ)munk 
SOLA Sora cinenus Vagrant Shrew 

APPENDIX C: Checklist of Bats Species Mist Net Near OU 1111 
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APPENDIX C: Checklist of Birds in OU 1111 

FAMILY SCIENTIFIC NAME COMMON NAME SOURCE 

ACCIPITER Accipiter Cooperii Cooper's Hawk 1 
ACCIPITER .Accipiter striatus ro._ 

.L • nncd Hawk I 
ACCIPITRIDAE Buteo jamaicensis Red-tailed Hawk I 
APODIDAE .Auonauru saxakllls White-throated Swift I 
CAPRJMULGIDAE Chordei/es mino,. Common Ni«hthawk I 
CAPRIMULGIDAE Phalaenoptllus nutta/111 Common Poorwill I 
CARTIIARTIDAE Cathtl1'tes aurtl Turkey Vulture 1.2 
COLUMBIDAE ZenaidD ,.acrou,.a Mourning Dove 1 
CORVIDAE Spizt/la passutna Chipping Sparrow 1 
CORVIDAE Cm-vus COI'tl% Common Raven 1,2 

CORVIDAE Aphelocoma coerulescens Scrub Jay 1 
CORVIDAE Pooecetes Jll'amineus Vesper Sparrow I 
CORVIDAE Cyanocilla ste/leri Steller's Jay 1.2 
CORVIDAE Nucifrafla columbiana Clark's Nutcracker 1,2 
EMBERIZIDAE MelospiziJ ltncolnii Lincoln's Spanow I 
EMBERIZIDAE Molothrus atu Brown-beaded Cowbird l 
EMaERIZIDAE Euphaflus cyanocephalus Brewer's Blackbird 1 
EMBERIZIDAE Jtmco hyemalis Dark~ Junco 1,2 
EMBERIZIDAE PheJiclicus melamx:epha/us Blac:k·headecl Grosbeak 1 
.EMBERlZIDAE Dendrolca gr'QCiae Gra<:e's Warbler 1,2 

EMBERIZIDAE Pipi/o choi'III'U.S Oreen-cailed Towhee 1 
EMBERIZIDAE Ptl'~a flava Hepatic Tanager 1 
EMBERIZIDAE Pil'tlllga ludoviciana Western Tangier I 
EMBERIZIDAE Pipllo nvthrophtluzlmus Rufous-sided Towhee 1.2 
EMBERIZIDAE OJ,-.., ~.is tolmifll MacGillivraYs Warbler 1 
EMBERIZIDAE Vumivora ce/ata Orange<rowned Warbler l 
EMBERIZIDAE Dendroica C01'01fQta Yellow- Warbler 1,2 
EMBElUZIDAE Vermivora vii'Jliniafl Vir~'• Warbler 1 
EMBEIUZIDAE Stumella n(!fl/ecta Western Meadowlark I 
EMBERIZIDAE Age/aius phoeniceu Red-winged Blackbird I 
FALCONIDAE Falco us American Kestrel I 
FRINGILLIDAE CoccotluYnutu 11espertinus Evening Grosbeak 1,2 
FRINGILLIDAE Cm'podocus mericanus House Finch 1.2 
FRINGn.I.JDAE ea,., J. cassinii Cassin's Finch 1 
FRINGll..LIDAE CDrdut~lis psa/trla Lesser Goldfinch 1 
FRINGn.LIDAE Carduelis pinus Pine Siskin l 
FRINGll.LIDAE Loxia CU1"Virostra Red Crossbill 1.2 
HIRUNDINIDAE Tachycineto thaltu3ilfa Violet~n Swallow 2 
MIMIDAE CathQI'fiS gflllotiiS Hermit Thrush 2 
MUSCICAPIDAE Sialia mnicana Western Bluebird 1,2 
MUSCICAPIDAE Mvodestes townstmdi Townsend's Solitaire 1 
MUSCICAPIDAE Sia/Ja currucoidu Mountain Bluebird 1 
MUSCICAPIDAE Turdus miRratorius American Robin 1.2 
MUSClCAPIDAE ReRUius calendula Ruby-crowned Kinglet I 
PARIDAE PQI"Us gambell Mountain Chiclcadee 1,2 
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APPENDIX C: Checklist of Birds in OU I 111 (CONTINUED) 

FAMILY SCIENTIFIC NAME COMMON NAME 
PASSERIDAE Passu domeslicus House s~IVW 
PHASIANIDAE Mele~ gal/optJVO Wild Turkey 
PICIDAE Sphyrapicus nucha/is Red-napc:d_ Sai>SUCker 
PICIDAE Sphyrapicus thyroideus WaJUamson's Sa 
PICIDAE Picoides vi/losus HairyW .... .... r 
PICIDAE Colaptes QW'Qtu.r Northern Flicker 
PICIDAE Picoides pubescens DownyW ~ er 
PICIDAE Picoides lridat:ty}llS Three-toed w .I.. ·'·cr 
PICJDAE MelanerpesfonnicJvorus AcomW .... -•·er 
SITI'IDAE Sitta a Pygmy Nuthatch 
SrrriDAE Siua CI1JJadensis Red-breasted Nuthatch 
SfiTIDAE Sitta carolinensis White-breasted Nuthatch 
STURNIDAE Stumus vulgaris European Starling 
TYRANNIDAE Cont~ borealis Olive-sided Flvcatcber 
TYRANNIDAE Empidona:t occidentalls Cordilleran Flycatcher 
TYRANNIDAE Contop11s sordidulus Western Wood-Pewee 
TYRANNIDAE Savoml.r!a}'a Say's Phoebe 
TYRANNIDAE Empi_donox hammondii Hamntond's Flycatcher 
TYRANNIDAE Empidona:t oberholseri Dusky Flycatcher 
l'YRANNIDAE Tyrannus vocifvans Cassin's Kingbird 
TYRANNIDAE Myiarchus cinel'oscens Ash-throated Flycatcher 
TROCHILIDAE &Jas~p/a Broad-tailed Hummingbird 
TROGLODYTIDAE T_rog/.2!!JI!_es troglodytes Winter Wren 
TROOLODYTIDAE Tro~l__ot!Ytes aedon House Wren 
COLUMBIDAE Columba £asciata Band-lai.led Pigeon 
TYTONIDAE Bubo ~nlanus Great Homed Owl 
TYTONIDAE G/aucidium !l110111a Northern. Pygmy-Owl 
VIREONIDAE Vino solitoriu.r Solitary Vireo 
VIREONIDAE Vireogilvus Warbling Vireo 

1= Atlas of Breeding Birds ofLos Alamos County, New Mexico 
2= WaJdlife observation Repons 
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APPENDIX C: Checklist of POSSible Insects in OU 1111 per MacKay ct al. (1986) 

FAMILY SCIENTIFIC NAME HABIT AT TYPE 
DOUCHODERINAE L/ometoPJUf!_ a.2icultJtum Ponderosa pine-riparian 
DOUCHODERINAE L/ometornon luctuosum Ponderosa pine-riparian 
DOUCHODERINAE TJ~Pinoma sessile Ponderosa pine-riparian 
FORMICINAE Aconlhomyops lnterj_ectus Ponderosa pine 
FORMICINAE Aconlh.,."'"~ latipes Ponderosa pine-riparian 
FORMICINAE CampontoniiS hef'CJI/eanu.s Spruce, riparian 

FORMICINAE CDm]1pnloniiS loeviRahu Ponderosa j)~ne-riparian 
FORMICINAE Compontomu sonsabUifll.1 Ponderosa ))inc 
FORMICINAE Cam_l!<)ntonus vlctnus J)Ond, l)i ............ _ me-
FORMICINAE Formica tUg_mtea DODd. pine-riparian. distuibcd sites 
FORMICINAE Fonnlca tk!Uiventris Ponderosa pine-riparian 
FORMICINAE Formica jusctJ Ponderosa ))me-riparian 
FORMICINAE FormiCI:I hewllti pond, pine-riparian, grassy areas next to 

ponderosa pine, riparian 
FORMICINAE Formica lasiotdu Ponderosa pine-riparian 
FORMICINAE FormiCI:I limal4 Ponderosa pinc-ri))arian 
FORMICINAE Fo,-mJca ne()J!aga/es Higllly disturbed areas 
FORMICINAE Formica neontfibarbis Ri~_ 

FORMICINAE Formica obscuripes obscuri~s Ponderosa _pine-riprian 
FORMICINAE Formiet:~ obs~ntris clivia Ponderosa pine-riparian 
FORMICINAE Fonnica occulla Ponderosa _p_ine-riparian 
FORMICINAE Formica ~l'gfJ!Uki Disturbed area 
FORMICINAE Formlet:~ p/anipilis Ponderosa pine-riparian 
FORMICINAE Fonnica podzollca Ponderosa pine-riparian 
FORMICINAE Formica subnudo Ponderosa pine 
FORMICINAE Losius alienus Ponderosa_j)inc-rioarian 
FORMICINAE l.AsiiiS CI'YPticus Ponderosa Dine-rinarlan 
FORMICINAE l.Astus JlfJ'VU Ponderosa _p_ine- . . 
FORMICINAE IAsira neoni1f!l!l' Ponderosa ~ne-riJ)3lian 
FORMICINAE Lasira pal/ltorsis Pond. pine-ri))arian. pond. pine 
FORMlCINAE LAstra sitiens Ponderosa pine 
FORMICINAE Ltuius Sllbumbratu.s Ponderosa pine-riparian 
MYRMICINEA CNmatogtUier ai'QS/ Ponderosa _pjnc, ril)a!ian 
MYRMICINEA Lep(!Jothorax cnusipi/is Ponderosa _pine-riparian 
MYRMICINEA Lepoloth01"ax muscontm Pond. pine-riparian. Pond. pine 
MYRMICINEA Lepotothortl% nitens Pond. pine-riparian. disturbed areas 
MYRMICINEA LepotothOI"ox o/iquicanthus Highly disturbed areas 
MYRMICINEA Lepojothorax~cheri Riparian 
MYRMICINEA Lepotothorax leranus texanus Ponderosa pine-riparian 
MYRMICINEA Lepotothorax trlcorinaJus Pondcrasa pine-riparian 
MYRMICINEA Monomorirun cvaneum Juniper, disturbed areas 
MYRMICINEA Monomorlwn minimum Ponderosa _:mne-ril)arian 
MYRMICINEA Mvnnec/na americana Ponderosa pine-riJ)arian 
MYRMICINEA Mvnnica bravispinoStJ Riparian 
MYRMICINEA Mvrmica emei"Vatla RiD&rian-Ponderosa pine 
MYRMICJNEA Mvnniet:~ hamu/ata Ponderosa pine-riparian 
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APPENDIX C: Continued: Checklist of Insects in OU 1111 

FAMILY SCIENTIFIC NAME HABITAT TYPE 
MYRMICINEA PoJyerqus brcviceps Ponderosa pine 
MYRMICINEA Pheido/e cens Pond.pine. Pond.pine-riparian, djsturbed 

areas 
MYRMICINEA Pheidole hyatti hyatti Riparian 
MYRMICINEA Pheidole sitarches soritis Disturbed areas 
MYRMICINEA Pheidole wheeleron~m Pond._ pine-riparian, distwbed sites 
MYRMICINEA Pogonomyrmex occidentalis Pond. pine-riparian, Pond.pine, disturbed 

areas 
MYRMICINEA Solenopsis molesla Riparian. Pond.pine-riparian 
MYRMICINEA Stenamma occidentale Ponderosa pine-riparian 
PONERINAE Hypoponera opaciceps_ Riparian 

APPENDIX C: CheckJist of Reptiles and Amphibians sited in OU I 11 I 

FAMILY SCIENTIF1C NAME COMMON NAME 
AMBYSTOMATIDE Ambystoma ligrlnum Tigar Salamander 
COLUBRIDAE T1ramnophis sil'talis Common Garter Snake 
HYL1DAE Pseudacris tri~rlate Striped Chorus Frog 
HYLIDAE Hyla arenicolor Canyon Trecfrog 
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APPENDIX D.: Threatened, Endangered and Sensitive Species List 
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ENDANGERED SPECIES PRINTOUT FOR OU 1111 

HABITATS: PONDEROSA-PINON, PONDEROSA PINE, MIXED-CONIFER 
WETLANDS AND RIPARIAN 

+---------+ I ANIMALS I 
+--... ------+ 

Page No. 1 
09/25/93 

BIRD 

r----------
FAMILY ACCIPITRIDAE 

1 SCIENTIFIC NAME: Accipiter qentilis 

COMMON NAME: NORTHERN GOSHAWK 

STATUS: CANDIDATE FOR FEDERAL REGISTER 

FEDERAL/STATE REFERENCE: CURRENTLY, CANDIDATE FOR FEDERAL LISTING, FEDERAL 
REGISTER, 1991, VOL. 56, NO. 225, PP.58810. 

r ~TlUBUTION: 

S~CIFIC REQUIREMENTS: DENSE, MATURE, OR OLD GROWTH CONIFEROUS FOREST. 

HABITAT:PONDEROSA 

MINIMUM ELEVATION: 

THREATS TO TAXON; LOGGING 

0 

BREEDING HABITAT: PONDEROSA 

MAXIMUM ELEVATION: 0 

BRIEF KEY DESCRIPTION: A LARGE ROBUST HAWK WITH A LONGISH TAIL, ROUNDED 
WINGS. CROWN AND CHECK BLACKISH: BROAD WHITE 
STRIPE OVER THE EYE. UNDER PARTS PALE GRAY, 
FINELY BARRED. SIZE = 20-26n. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
LA REFERENCE OF OCCURRENCE:KENNEDY, P.L., 1987 
GENERAL MAP LOCATION: 

'OMMENTS: STUDIES BY PAT KENNEDY INDICATE THE HIGHEST 
PERCENTAGE OF NEST WERE IN PONDEROSA PINE/GAMBEL'S 
OAK, PONDEROSA PINE/GRAY OAK, AND MIXED CONIFER 
(ABIES CONCOLOR-PSEUOOTSUGA MENZIESII-PINUS 
PONDEROSA/QUERCUS GAMBELII} HABITAT TYPES. 

EFERENCE: KENNEDY, P.L., 1987, FED.REGISTER, 1991, VOL.56, N0.225 
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FAMILY ACCIPITRIDAE 

SCIENTIFIC NAME: BUteoqallus anthracinus 

COMMON NAME: COMMON BLACK HAms 

STATUS: STATE-ENDANGERED 

FEDERAL/STATE REFERENCE: New Mexico Endangered (Group 2). First listed 
l/24/75 (NMGF Reg. 563). 

DISTRIBUTION: Lower elevations in Gila, san Francisco and 
Mimbres drainage. Has also occurred in smaller 
numbers in Rio Grande Valley. 

SPECIFIC REQUIREMENTS: In the Southwest, in cottonwoods and other 
woodlans along permanent streams. 

HABITAT:RIPARIAN ZONES 

MINIMUM ELEVATION: 0 

BREEDING HABITAT: RIPARIAN ZONES 

MAXIMUM ELEVATION: 0 

THREATS TO TAXON:DESTRUCTION OF ~PARIAN HABITAT AND SHOOTING HAWK. 

BRIEF KEY DESCRIPTION: Medium-sized raptor, mainly black. Broader wings 
than the Zone-Tail. Adults have bill black, iris 
dark brown and cere and leqs yellow. Length is 
500-600 m. · 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE: N/A 
GENERAL MAP LOCATION:N/A 

!OMMENTS: 

tEFERENCE: NM DEPr. OF GAME AND FISH, HANDBOOK OF SPECIES ENDANGERED. 
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FAMILY ACCIPITRIDAE 

SCIENTIFIC NAME: Haliaeetus leucocephalus 

COMMON NAME: ~ EAGLE 

STATUS: FEDERALLY-ENDANGERED 

FEDERAL/STATE REFERENCE: New Mexico endangered (group 2). First listed 
1/24/75 (NMGF Reg. 563). Federally protected 
since 03/11/67. 

DISTRIBUTION: Migrates and winters from the northern border, 
southward reqularly to Gila, Lower Rio Grande, 
Middle Pecos and Candian Valleys, Rio Arriba and 
Sandoval Co. 

~~~CIFIC REQUIREMENTS: Found near streams, lakes and sometimes dry land. 
Also found in riparian areas. 

HABITAT: RIPARIAN ZONES 

MINIMUM ELEVATION: 

BREEDING HABITAT: RIPARIAN ZONES 

0 MAXIMUM ELEVATION: 0 

THREATS TO TAXON:PESTICIDES AND STREAM DEGRADATION. 

BRIEF KEY DESCRIPTION: Huge wingspan 2-2.4 m, white head and tail, iris, 
cere, bill and legs yellow. Immature resemble 
golden eagles. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
LA REFERENCE OF OCCURRENCE:FIELO SIGHTINGS, 1991-1992 
GENERAL MAP LOCATION:NEAR ANCHO ~ANYON IN WHITE ROCK CANYON 

~OMMENTS: Winter roost at Cochiti Lake and in Montoso 
Canyon. Mortandad canyon appears to have some 
suitable roosting areas, but no confirmed roost. 
Suitable roost sites consist of protection from 
wind and large trees. 

Potential roosting area has been found 
property near the Rio Grande River. A 
was seen in the area in February 1992. 
efforts are underway to confirm • 

on LANL 
bald eagle 
survey 

. EF'EfU:NCE: NM DEPT. OF GAME AND FISH, HANDBOOK OF SPECIES ENDANGERED. 
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FAMILY ACCIPITRIDE 

SCIENTIFIC NAME: Ictinia mississippiensis 

COMMON NAME: MISSISSIPPI Kin 

STATUS: STATE-ENDANGERED 

Paqe No. 4 
09/25/9,::\, 

FEDERAL/STATE REFERENCE: New Mexico Endangered (Group 2). First listed in 
Jan. 24, 1975 (NMGF Reg. 563). 

DISTRIBUTION: In New Mexico summers reqularly and breeds in the 
Covis region, POrtales, and Hobbs. Small numbers 
occur in middle and lower Rio Grande and lower 
Pecos valleys. 

SPECIFIC REQUIREMENTS: Riparian zones, shalterbelts and qolf courses. 

HABITAT:RIPARIAN ZONES BREEDING HABITAT: RIPARIAN ZONES 

MINIMUM ELEVATION: 0 MAXIMUM ELEVATION: 0 

THREATS TO TAXON: DESTRUCTION OF RIPARIAN ZONES. 

BRIEF KEY DESCRIPTION: Small raptor with length 335 mm and winqspan 1 m, 
long. Has long pointed and notched wings. Has 
whitish to black plumage. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE:N/A 
GENERAL MAP LOCATION:N/A 

:oMMENTS: 

:EFERENCE: NM DEPT OF GAME AND FISH, HANDBOOK OF SPECIES ENDANGERED. 
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FAMILY FALCONI CAE 

SCIENTIFIC NAME: Palco Peregrinus 

COMMON NAME: PEREGRINE FALCQN 

STATUS: FEDERALLY-ENDANGERED 

FEDERAL/STATE REFERENCE: NM: Endangered (group 1), l/24/75, (NM Reg. 563); 
Federal "American", F.p. antum, Endangered 6/2/70; 
Tundra F.P. tundrius, Threatened 3/20/84. 

DISTRIBUTION: New Mexico subspecies "American" breeds locally in 
mountainous areas, and it occurs in migration and 
winter statewide. 

SPECIFIC REQUIREMENTS: Breeding territories center on cliffs that are 

J 

wooded/forested habitats. 

'~HABITAT:PONOEROSA-PINON BREEDING HABITAT: PONDEROSA-PINON 

MINIMUM ELEVATION: 0 MAXIMUM ELEVATION: 0 

THREATS TO TAXON:DDT, DESTRUCTION OF HABITAT 

BRIEF KEY DESCRIPTION: Typical falcon, long pointed wings and long tails, 
moderate size, 380-500 mm in length, wingspan 
1.0-1.5 mm, gray above, whitish below, tail is 
dark qray. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
LA REFERENCE OP OCCURRENCE:LA-6898-PR, PP.94 
GENERAL MAP LOCATION: PUEBLO CANYON 

:OMMENTS: Two young males seen in the spring of 1990. 

lEFERENCE: NM DEPT. OF GAME AND FISH, HANDBOOK OF SPECIES ENDAMGEREO 

' I 
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FAMILY STRIGIDAE 

SCIENTIFIC NAME: Strix occidentalis lucida 

COMMON NAME: MEXICAN SP01'TED 2m. 

STATUS: FEDERALLY-THREATENED 

FEDERAL/STATE REFERENCE: currently listed as federaly threatened, 50 CFR 
PART 17, Vol. 58, No. 49, March 16, 1993, 
"Endangered and Threatened Wildlife and Plants: 
Final Rule to list Mexican Spotted OWl as 
Threatened Species, pp.l4248-14271. 

DISTRIBUTION: New Mexico, Arizonia, Texas, Colorado, Utah and 
Mexico. 

SPECIFIC REQUIREMENTS: The owl inhabitats forested mountains and canyons. 
Its habitat is primarily uneven-aged, 
multi-storied forest with closed canopies. 

HABITAT:MIXED-CONIFER 

McrNIMUM ELEVATION: 0 

THREATS TO TAXON:LUMBERING 

BRIEF KEY DESCRIPTION: 

BREEDING HABITAT: MIXED-CONIFER 

MAXIMUM ELEVATION: 0 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY? : NO 
LA REFERENCE OF OCCURRENCE: N/A 
GENERAL MAP LOCATION:N/A 

'OMMENTS: 

EFERENCE: FEDERAL REGISTER 50 CFR PARTT 17, VOL.55, N0.60, 3/28/90. 

f' 
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FAMILY TROCHILIDAE 

SCIENTIFIC NAME: Cynanthus latirostris 

COMMON NAME: BRQAD-BII.r.Ep HUMMINGBIRD 

STATUS: STATE-ENDANGERED 

Page No. 7 
09/25/93 

FEDERAL/STATE REFERENCE: New Mexico: Endangered (Group 2), 1/24/75 (NMGF 
Req. 563). 

DISTRIBUTION: Summers in Guadalupe Canyon (Hisalgo co.), 
Vaqrants near Los Alamos, Bandelier National 
Monument, Las Vegas, Truth of consequences, Las 
cruces and carlsbad caverns. 

SPECIFIC REQUIREMENTS: Riparian woodlands, low to moderate elevations. 

3ITAT:RIPARIAN ZONES 

MINIMUM ELEVATION: 0 

BREEDING HABITAT: RIPARIAN ZONES 

MAXIMUM ELEVATION: 0 

THREATS TO TAXON:DESTRUCTION OF HABITAT 

BRIEF KEY DESCRIPTION: Adult males have orange -red bills. Females and 
immatures similar to the violet-crowned 
hummingbird, but have small white line behind the 
eye. Upperparts of the hummingbird are greenish, 
the wings are blackish, and feet and eyes are 
dark. The tail is slightly forked. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
LA REFERENCE OF OCCURRENCE: NM DEPT. OF GAME AND FISH 1 HANDBOOK OF ENDANGERED 
GENERAL MAP LOCATION: 

:OMMENTS: 

bFERENCE: NM DEPT. OF GAME AND FISH 1 HANDBOOK OF SPECIES ENDANGERED 
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FAMILY TYRANNIDAE 

SCIENTIFIC NAME: Empidonax traillii 

COMMON NAME: WILLQW FLYCATCHU 

STATUS: CANDIDATE FOR FEDERAL REGISTER 

FEDERAL/STATE REFERENCE: New Mexico: "Southwestern", E.T. extimus, only. 

t DISTRIBUTION: 

Endangered, Group 2, 01/09/88 (NMGF reg 657). 
Federal: Notice of Review as 
Endangered/Threatened. Listed as a Cl species 

Breeds through central New Mexico. S~ecies occurs 
statewide in spring and autumn migrat1on. E.t. 
extimus breeds in Chama, Rio Grande, Zuni, Gila, 
San Francisco. 

SPECIFIC REQUIREMENTS: Confined to riparian woodlands in breeding 
seasons. Riparian areas are dominated by 
cottonwoods. 

, HABITAT:RIPARIAN ZONES BREEDING HABITAT: RIPARIAN ZONES 

MINIMUM ELEVATION: 3700 MAXIMUM ELEVATION: 8900 

THREATS TO TAXON: LOSS OF RIPARIAN HABITAT 

BRIEF KEY DESCRIPTION: Small, double wingbars and eyering. Upperparts 
are dark olive-brown, crown paler and more grayish 
or brownish. Breast is light grayish-olive and 
post. is pale yellow. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE: N/ A 
GENERAL MAP LOCATION:N/A 

toMMENTS: 
U:FERENCE: NM DEPT OF GAME AND FISH, HANDBOOK OF SPECIES ENDANGERED 
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FAMILY VESPERTILIONIDAE 

SCIENTIFIC NAME: Euderma maculatum 

COMMON NAME: SPO'rl'ED BA....:f. 

STATUS: STATE-ENDANGERED 

09/25/93 

FEDERAL/STATE REFERENCE: New Mexico :Endangered (Group 2), 01/09/88 (NMGF 
Reg. 657). Federal: Notice of review as 
endangered/threatened. 

DISTRIBUTION: Rio Grande Vallei westward, occurring regularly in 
the Jemez Mounta ns and on Mt. Taylor. Records 
also at Ghost Ranch and Lake Roberts. 

SPECIFIC REQUIREMENTS: Riparian, Pinon-juniper, ponderosa, spruce-fir. 
Roost in cliffs or rock cervices. Needs a good 
source of water, a small area of standing water to 
slow moving water. Key food is moths. 

HABITAT:MULTIPLE BREEDING HABITAT: MULTIPLE 

MINIMUM ELEVATION: 0 MAXIMUM ELEVATION: 0 

THREATS TO TAXON:POSSIBLY PESTICIDES 

BRIEF KEY DESCRIPTION: Upperparts are black with"larqe white, roughly 
circular spots on the shoulders and another at the 
base of the tail, plus a small patch at the 
posterior base of each ear. Has very large ears 
(45-50 mm). Ears are naked, pinkish-red in 
color. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE:N/A 
GENERAL MAP LOCATION:N/A 

!OMMENTS: Note: Habitat can be varied--Riparian, Ponderosa, 
Spruce-Fir and Pinon Juniper. 

:.EFERENCE: NM DEPT. OF GAME AND FISH, HANDBOOK OF SPECIES ENDANGERED. 
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FAMILY ZAPODIDAE 

SCIENTIFIC NAME: Zapus hudsonius 

COMMON NAME: KEADOW JVMPING MOUSE 

STATUS: STATE-ENDANGERED 

Page No. 10 
09/25/9~ 

FEDERAL/STATE REFERENCE: New Mexico: Endangered (Group 2) , 07/22/83 (NMGF 
Reg. 624). Federal fSubspecies "New Mexico" Z.H. 
luteus) notice of rev1ew as endangered/threatened. 

DISTRIBUTION: Localli in San Juan, Jemez and Scaramento 
Mountains in central-northern and central Rio 
Grande Valley. Has been recorded once in the 
Sangre de cristo Mountains. 

SPECIFIC REQUIREMENTS: Confined to holarctic region, mesic habitats, 
permanent streams and wet meadows. 

HABITAT:WETLAND 

MINIMUM ELEVATION: 

BREEDING HABITAT: WETLANDS 

0 MAXIMUM ELEVATION: 0 

THREATS TO TAXON:HABITAT DESTRUCTION-GRAZING 

BRIEF KEY DESCRIPTION: Well developed hind legs, long tail, jumping 
ability. Shades of brownish above and whitish 
below, sides yellowjorange brown. Feet are 
whitish. Length is 188-216 mm. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
LA REFERENCE OF OCCURRENCE: NM DEPT. OF GAME AND FISH, HANDBOOK OF SPECIES END 
GENERAL MAP LOCATION: 

:oMMENTS: Reports for Los Alamos are unsubstantiated or 
pre-1960 records. 

~FERENCE: NM DE PI'. OF GAME AND FISH, HANBOOK OF SPECIES ENDANGERED 
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FAMILY LYMNAEIDAE 

SCIENTIFIC NAME: Lymnaea caperata 

COMMON NAME: SAY'S EQlm S..NAIL 

STATUS: STATE-ENDANGERED 

Paqe No. 11 
09/25/93 

FEDERAL/STATE REFERENCE: New Mexico: Endanqered (Group 1), first listed 
07/22/83 (NMGF Req. 624). 

DISTRIBUTION: The species is known to occur only in the Cerro la 
Jara area, Jemez Mountains (Sandoval Co.). 

SPECIFIC REQUIREMENTS: 

BABITAT:WETIAND 

:IMtJM ELEVATION: 3700 

BREEDING HABITAT: WETLANDS 

MAXIMUM ELEVATION: 8600 

THREATS TO TAXON:OVERGRAZING, POLLUTION, DEVELOPMENT AND DEATERING 

BRIEF KEY DESCRIPI'ION: Medium sized (20 mm), absence of operculum on the 
foot, shell is elonqated and riqht spiralled. 
Spiral lenqth is qreater than width of aperture. 
Color is brown to brown-gray. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCORRENCE: N/A 
GENERAL HAP LOCATION:N/A 

OMMENTS: 

~FERENCE: NM DEPT. OF GAME AND FISH, HANDBOOK OF SPECIES ENDANGERED 
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FAMILY LILIACEAE 

SCIENTIFIC NAME: Fritillaria atropurpurea 

COMMON NAME: CHECKER LILY 

STATUS: STATE-SENSITIVE 

1 FEDERAL/STATE REFERENCE: 

DISTRIBUTION: Los Alamos county?? 

SPECIFIC REQUIREMENTS: 

HABITAT:MIXED-CONIFER 

MINIMUM ELEVATION: 

THREATS TO TAXON: 

BRIEF KEY DESCRIPTION: 

0 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 0 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
LA REFERENCE OF OCCURRENCE:TIERNERY, G.O., 1987 
GENERAL MAP LOCATION: 

:OMMENTS: 

~FERENCE: TIERNERY, G.O., 1987 

Paga No. 12 
09/25/9,~~, 
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FAMILY LILIACEAE 

SCIENTIFIC NAME: Lilium philadelphicum var. andium 

I COMMON NAME: l.fQQ1l ~ 

STATUS: STATE-ENDANGERED 

FEDERAL/STATE REFERENCE: 

DISTRIBUTION: OT, RA, SA, SF, SM 

SPECIFIC REQUIREMENTS: 

HABITAT:MIXED-CONIFER 

MINIMUM ELEVATION: 6000 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 10000 

.a:ATS TO TAXON: COLLECTION AND HABITAT DESTRUCTION. 

Page No. 13 
09/25/93 

BRIEF KEY DESCRIPTION: Stems to 2 ft, leaves linear to lance-shaped, 
margin smooth, lower leaves alternate. flowers 
larqe, showy red or oranqe-red with purplish-black 
spots at base. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
LA REFERENCE OF OCCURRENCE:KOELLE, A., 1978; FOXX, T., 1979; KOSIEWICZ 
GENERAL MAP LOCATION: UPPER PAJARITO, WATER AND FRIJOLES CANYON 

:OMMENTS: can be found in ponderosa to mixed-conifer. 

~FERENCE: FOXX & HOARD, 1984: NRIS, 1986: HARRINGTON, 1964 
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FAMILY 

+----------+ I PLANTS I +-------.. -+ 

ORCHIDACEAE 

SCIENTIFIC NAME: Epipactis qiqantea 

COMMON NAME: HELLEBORINE ORCHID 

STATUS: STATE-ENDANGERED 

FEDERAL/STATE REFERENCE: 

DISTRIBUTION: Montana to British Columbia, southern to western 
Texas, New Mexio and California. 

SPECIFIC REQUIREMENTS: Damp woods, seepage slopes, springs, streams and 
riparian areas. 

HABITAT: RIPARIAN ZONES 

MINIMUM ELEVATION: 6000 

THREATS TO TAXON: 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 8500 

BRIEF KEY DESCRIPTION: STEMS ALONG STEM. S'l'EMS TO 2 l./2 FT. LEAVES TO 
15 CM, OVAL. SEPALS GREEN.ISH, PETALS PURPLE, LIP 
MARKED WITH PURPLE LINES. 

HAS THE SPECIES PREV.IOUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
LA REFERENCE OF OCCURRENCE:FOXX, T.S., 1984 
GENERAL MAP LOCATION:SPRING IN WHITE ROCK CANYON 

~OMMENTS: 

~FERENCE: FOXX, T.S. & HOARD, D, 1984, NM DEPART. OF NATURAL RES., 1993 

"i 
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FAMILY POLEMONIACEAE 

SCIENTIFIC NAME: Phlox caryophylla, Wherry 

COMMON NAME: PAGOSA PHLOX 

STATUS: STATE-SENSITIVE 

FEDERAL/STATE REFERENCE: 

DISTRIBUTION: Rio Arriba County, New Mexico. 

SPECIFIC REQUIREMENTS: Open slopes in open woods in mountains. 

HABITAT:PONDEROSA-PINON 

MINIMUM ELEVATION: 6500 

.EATS TO TAXON: NONE RNOWN 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 7500 

Page No. 15 
09/25/93 

BRIEF KEY DESCRIPTION: Erect perennial, leaves narrow, 50 mm long; 
flowers in loose clusters, bright pink or purple, 
flower parts united in a tube. Flowers from late 
May to July. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE: N/ A 
GENERAL MAP LOCATION:N/A 

:OMMENTS: 

:EFERENCE: NM NATIVE PLANTS PROTECTION ADVISORY COMMITTEE, 1984. 
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Paqe No. 16 
09/25/~~ .. , 

~ORB +---------+ 

FAMILY SAXIFRAGACEAE 

SCIENTIFIC NAME: Heuchera pulchella, Woot. and standl. 

COMMON NAME: SANPIA AUJMROOT 

STATUS: STATE-SENSITIVE 

FEDERAL/STATE REFERENCE: 

DISTRIBUTION: Bernalillo, sandoval, San Miguel, Sierra, socorro, 
and Torrance Counties, New Mexico. 

SPECIFIC REQUIREMENTS: Cliff-loving plant, endemic to the Mountains of 
Central New Mexico. 

HABITAT:MIXED-CONIFER 

MINIMUM ELEVATION: 8000 

THREATS TO TAXON: NONE KNOWN 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 12000 

BRIEF KEY DESCRIPTION: Perennial herb with leaves clustered at the base; 
leaf blades wide, toothed, upper surface with 
hairs; low glandular flowers crowded along one 
side. Flowers from July through September. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE:N/A 
GENERAL MAP LOCATION:N/A 

IOMMENTS: 

mFERENCE: NM NATIVE PLANTS PROTECTION ADVISORY COMMITTEE, 1984. 

l 
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APPENDIX D. Vegetation Hierarchical Onssific:1tion System 

Hierarchy Order 

Vegetation Type 
Formation Type 

Climalic (thermal) Zone 
Biotic Communily 

Series 
Habitat Type (association) 

Phase 

Definitions 
Vegetation Type: The vegetation established under existing climate and includes upland or wetland 

Formation Type: The formatioos that~ vegeuLive responses lO various environmental factors. primarily available soil 
moisture. and includes the following: 

Upland 
tundr3 
forest and woodland 
scrubland 
grassland 
desenland 
nonvascular 

Wetland 
wetumdra 
forest 
swamp scrub 
marshland 
suand 

submergem 

CUmatic Zone: One of the four world climatic zones where minimum temperawre is the primary determining factor in 
separation of fonnation types. These include Arctic-Boreal, Cold Temperaae. Warm Temperate. and Tropical-Subtropical. 

Biotic Community: A unit characterized by a distinctive evolutionary history within a formation and centered in a 
biogeographical region that has a particular precipitation p:mem or climatic regime. 

Series: Principal plant :md anim:U oommunities within e:~ch of the Biotic Communities. These 3re based on distinctive 
climax plant dominanls. 

Habitat Type: The occurrence of particular dominant species that are local or regional in distribution. 

Phase: Detailed da1a collection to delennine don'linWs. understory species, and other species inf~c.:t. 

For pwposes of BRET application. only those formations. climatic zooes. conununities. etc .• that occur at Los Alamos 
Natiooall..aboralory will be provided in this classification system. For a more complete description of all fmruuions, etc .• 
see Brown ez al. (1982). 

The following classification system is separated iruo the two vegetation lypes, upland and wetland. Refer to Appendix E 
for plant code abbreviations. 
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APPENDIX D. V~tJon Hiernrchiall Cassification System (continued) 

Upland Vegetation 

Fonnation 
C1iinatic Zone 

Comma.nity 
Series 

Forest and Woodland Formation 

Habitat Type (HT) 
Phase 

Boreal Forests and Woodlands Climatic Zone 
Rocky Mountain Subalpine Conifer Forest and WoocHand Corrununi1y 

Pice:l engclmanii Series 
Picea engelmanii (Picn)/Moss liT 
Pien/Vacciniwn scoparium/Polemoniwn HT 

Picea engelmanii Phase 
Abies lasioc:upa Phase 

Pien/Erigeron eximius HT 
Pien,{)ewn rosii HT 
Pien/Ribes montigenum HT 
Pien{EJymus sp. HT 
Pien/A~r glabrum H'I' 

Abies lasiocarpa Series 
Abies Iasiocarpa (Abla)/Accr glabrum HT 
Abla/Erigeron eximius HT 
Abla/Vacciniwn Hr 

Typic Phase 
Linnae boreaJis Phase 
Rubus parviflOl'll Phase 

Abla/Vaccinium/l.innea bcnalis HT 
Ablil/Rubus parviflorus !IT 

Vacciniwn Pfwe 
Acer glabrurn Phase 

Abla/Erigeron superbus HT 
Abla11wliperus communis fiT 
Abla/Sanjuisorboides HT 
AbLa/L:Uhyrus arizon.icus HT 
Abla/Meneruia cili:ua HT 
Abla/Moss HT 

Cold Tempenue Forests and Woodlands CIUnatic Zone 
Rocky Mountain Montane Conifer-Forest Conununity 

Picea pungens Series 
Picea pungens (Pipu)~Drex focnea HT 
Pipu/Cornus stolanifera HT 
Pipu!Araostaphyius uva-wsi HT 
Pipui.Erigeron eximius HT 

Typic Phase 
Pinus ponderosa Phase 

Pipu/Fesruca arizonk:a HT 
Pipull..innaea bore:ilis HT 
Pipu/Poa pratensis HT 
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APPENDIX D. Vegetation Hierarchical Cbssiticntion System (continued) 

68 

Abies concolor Series 
Abies concolor (Abco)!Ar:er glabrum HT 
Abco.Quercus gambelii HT 

Quercus gambelii Phase 
Festuca arizonica Phase 

Abct¥Arctostaphylus uva-ursi HT 
AbcoiBerberis repcns HT 
~geron eximius HT 
Abco/Fesr:uca arizonica HT 

Festuca arizooica Phase 
Pea fendleriana Phase 
Quercus gambelfi Phase 

Abcoll.atbyrus arizonicus HT 
Abco/Robinia neomexicana HT 

Robinia neomexicana Phase 
~ foenea Phase 

Abco/Symphoricarpos HT 
Pinus ponderosa Phase 
Pinus flexilis Phase 

Abco/V acciniwn mynillus HT 
Pseudotsuga menziesii Series 

Pseudotsuga menziesii (Psme}/Berberis repens HT 
?sme/Bromus ciliarus HT 
Psme/Festuca arizonica HT 

Typic Phase 
Pinus arislata Phase 
Pinus llexilis Phase 
Populus uemuJoidcs Phase 

Psme/Muhlenbergia mauana HT 
Pinus cdulis Ptwe 
Pinus flex.ilis Phase 

Psme!Quercus gambelli HT 
Quen:us gambelii Phase 
Fesruca arizonica Phase 
Muhlenbergia viresccns Phase 

Psme/Physocm-pu.s monogynus HT 
Pinus flexilis (Pifl) Series 

Pifl/Ataostaphyius uva-ursi HT 
Pinus ponderosa (Pipo) Series 

~Artmesia lll'buscula HT 
Pi{X)" ArctostaphyJus uva-ursi HT 
Pipo/Bouteloua gr.lcilis HT 

Boute!oua gracilis Phase 
Schizacbyriwn scoparium Phase 
Andropogon hallll Phase 
Artemisia tridenwa Phase 
QueraJ.S gambelii Phase 

Pipo/Cowania mcxicana HT 
Pi~tuc:l arizonica HT 

Danlhonia p:utyi Phase 
Festuca arizoniQ Phase 



APPENDIX D. Vegetation Hierarcllical Classificntion System (continued) 

Quercus gambelii Phase 
Bouleloua gracilis Phase 

PipoiMuhlenbergia montana HT 
PipoiPoaHT 
Pipo/Oryzopsis hymenoides HT 
Pipo/Quercus gambelii HT 

Quercus gambeJii PhD.se 
Fesruca arizonica Ph:!.sc 
Pinus edulis Phase 
Muhlenbergia montana Phase 

PipoiQuercus undulata Hr 
PiPQ'Rockland HT 
Pipo/.Tuniperus HT 

Gre3l Basin Conifer· Woodland Community 
Pinyon (Pied)-]uniper (Iumo) Series 

PiecVAndropogon hallii HT 
Pied/ Arctostaphylus pun gens HT 
Pied/ Anemisia ttidentata HT 

Juniperus osteosperma Phase 
JW'liperus monospenna Phase 
JWliperus scopuJorum Phase 

Pied/Bouteloua gracilis HT 
Hill slope Phase 
Juniperus osteosperma Phase 
Juniperus monospetma Phase 

Pied/Cowania mexicana HT 
Cowania mexicana Phase 
Artemisia trideru.aca Phase 

Pied/Chrysolhamnus nauseosus-Fallugia paradoxa HT 
Pied,CercocaJpus montanus HT 

Quercus undulma Phase 
Quercus gambelii Phase 

Picd/Festuca arizonica HT 
Pied,IPoa fendleriana Hr 
Pied/PUrsbia uidenWa HT 
PiedrQuercus gambelii HT 
PicdtQuercus undulata HT 
Pied/Stipa colwnbiana HT 
Piedflumo/Boweloua gracilis HT 
Piedflurno/Muhlenbergia moru.:mus HT 
Jum~Andropogon hallii HT 
!urna'Anemisia uiclenwa HT 
!wnor'Boute!oua CW'tipendula HT 
!wnor'BouteJoua grn:ilis HT 
!wno/Cerawides lan:ua liT 
Jumo/Chrysollumnus ruuscosus-Fallugia paradoxa HT 
!umc:¥Quercus undul::ua. 
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APPENDIX D. Vegetation Hierarchical Classification System (continued) 

Saubland Formation 
Arctic-Boreal Scrubland Clinwic Zone 

Rocky Mountain Alpine and Subalpine Scrub Community 
Willow Series Spruce elfmwood Series 
Bristle ccme pine elfmwood Series 

Cold Temperate Scrubland Climatic Zale 
Great Basin Mootme Scrub Community 

Oak scrub Series 
Mountain mahogany Series 
Maple saub Series 
Servicebeny Series 
Biuerbrush Series 
Mixed Deciduous Series 

Plains Deciduous Saub Cormnunity 
Oak scrub Series 
Swnac Series 
Mixed Decidoous Series 

Grassland Formation 
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Arctic-Boreal Grassland Climatic Zone 
Rocky Mountain Alpine and Subalpine Grassbnd Canmunity 

Sedge-Forb-Grass Series 
Cold Temperate Grasslands Climatic Zooe 

Plains Grassland Community 
Blue grama (Bogr) grass Series 

Bogr/Wes~em whe:ugrass HT 
Bogr/Buffalo grass HT 
BogrJGa,lleta HT 
Bogr/Biack grama HT 
BogrJNeedlegrass HT 
Bogr/Wiruerl'at HT 

Mixed grama Series 
Sidco:lls p:mu {Bocu)IBlueslcm{!umo HT 
BoauBogr HT Bocu/Black. grama HT 
Bocu£urly mesquite HT 
Bocu/Metcalf muhfy/Jumo HT 
Boai/Bluestem HT 
Mixed granw'Iumo Hr 

Buffalo grass/Blue gr:un:1 Series 
Shrub-Grass Disclimax &ties 

Great Basin Shrub Grassland Community 
Wheazgrass Series 
Mixed bunchgrass Series 
Rice ~alleta Series 

Galleta/Rice gr:15s/!umo HT 
Rice gras&'Sagetxush Seric5 

Galleti/Sagebrush HT 
Wcsrcm wheatgraSS/Sagcbrush HT 



APPENDIX D. Vegetation Hierarchical Classificntion System (continued) 

Sacaton/Saltbush Series 
Saca.tan/Shadscale/Fourwing HT 

Mixed grama/weslem wheatgrass Series 
Mixed grama/Jwno HT 

Cheatgrass Disclimax Series 
Rocky Mountain Momane G1'3SSland Communily 

Fescue Series 
Thurber fescue/ Arizona fescue HT 
Arizona fescue/Mountain muhly H'I' 

MumoiPine dropseed Series 
Carex/rufled hairgrass Series 
Mixed Meadow Series 
Rush Series 
Fern Series 
Iris Disclimax Series 

Wetland Vegetation 

Fomwion 
Climatic Zone 

Community 
Series 

Forest Fonnation 

Habitat Type 
Phase 

Cold Temperate Swamp and Riparian Forest Climatic Zone 
Plains and Great Basin Riparian-Deciduous Forest Community 

Couonwood/WUiow Series 
Fraxinus pennsylvanicus (Frpe) Series 
Juglans majorJPlawms Wlightii Series 
PlallnUS wrigbtii Series 
Plawlus wrightii/Frpe Series 
Populus fremontll Series 
Populus fiemontii/Salix goodingii Series 
Salix bonplandiana Series 
Sapindus sapoooria/Juglans major Series 

Rocky Mountain Riparian-Deciduous Forest Community 
Cottonwcod/WiUow Series 
Mixed broadleaf Series 
Acer negundo Series (? HT) 
Acet negumb'Mixcd deciduous Series (? HI') 
Alnus oblongifolia Series (? HT) 
Juglans major Series (? HT) 
Accr grandidenwwn/Abies conco!or Series(? HT) 
Picea pungens Series (? HT) 
Populus angustifolia Series {? HT) 
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APPENDIX D. Vegetation HierarchiCll Classification System (continued) 

Sw~Fomwioo 
Arctic-Boreal Swamp-Scrub Climatic Zone 

Rocky Mountain Alpine and Subalpine Swamp and Riparian-Scrub Community 
Alnus tenuifolia Series 
Alnus tenuifolia/Mixed deciduous Series 
Salix bebbiana Series 
Salix exigua Series 
Salix imlra1a Series 
Salix scouleriana Series 

Plains and Gre&I Basin Riparian-Scrub Community 
WUiowSeries 
Hymcnoclea mooogyra Series 
Juglans microcarpa Series 
Salt cedar disclimax Series 

Rocky Mountain Riparian-Scrub Community 
Willow/Dogwood Series 

Marshland Formation 
Arctic-Boreal Marshland Climatic Zone 

Rocky Mountain Alpine and Subalpine Marshland Community 
Rush Series 
Manna Grass Series 

Plains Interior Marsh!and Conununity 
Rush Series 
Bur-reed Series 
Cattail Series 
Bulrush Series 

Rocky Mountain Moruane Mmhland Community 
Rush Series 

Great Basin Imerior Marshland Community 
Rush Series 
Saltgrus Series 

Strand Formation 
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Arctic-Boreal Strand Cimatic Zone 
Rocky Mamta.in Alpine and Subalpine Stream and 
Lake Strand Community 

Cold Temperate Strand Climatic Zone 
Plains Interior Strand Community 

Annual Series 
Roclcy Mountain Montane Stream illld .Lake Strand Conummity 

Annual Series 
Great Basin Incerior Strand Conununity 

Armual Series 



APPENDIX F.: OU-1111 Raw Data Summaries 



T A·22 Spring Overstory 
Date: May 6, 1992 
Reader/Recorder: 
950 Feet Transect 

seecies #Trees 
Trees 
JUMO 1.00 
PSME 13.10 
PIPO 11.00 
PIFL 1.00 
ABCO 83.10 
BEOC 71.10 
POTR 9.00 
guoAT 17.00 
TOTAL: 189.30 

S~ics #Stems 
Shrubs 
SYOR 1.00 
QUGA 60.10 
RUN 111.00 
RICE 10.00 
ROWO 1.00 
PRVI 49.00 
CEMO 7.00 
8EFE 213.00 
.ROSX 3.00 
JAAM 1196.10 
.RUST 2.00 
Total= 16.53.20 

File: 1111221C.WK1 

#Trees Rei 
Per Acre Densi!% 

1..54 0 . .53 
20.1.5 6.92 
16.92 5.81 
1.54 0.53 
127.8.5 43.90 
109.38 37 . .56 
13.8.5 4.7.5 
26.15 8.98 
291.23 100.00 

#Stems Rei 
Per Acre Densi~ 

l.S4 0.06 
92.46 3.64 
170.77 6.71 
1.5.38 0.60 
1 . .54 0.06 
7.5.38 2.96 
10.77 0.42 
327.69 12.88 
4.62 0.18 
1840.15 72.3.5 
3.08 0.12 
2.543.38 100.00 

Rei. Rei. Import 
Avl;DBH Cover Cover F~. Fr~. Index 

0.10 0.10 0.09 0.10 3.13 1.25 
5.16 9.10 8.57 0.60 18,, 11.41 
13.58 20.00 18.84 0.70 21.87 1.5.51 
30.70 30.00 28.25 0.10 3.13 10.64 
311.10 19.11 17.99 1.00 31.25 31.0.5 
l.S9.00 16.88 1.5.89 0.40 12 . .50 21.98 
4.5.40 11.00 10.36 0.30 9.38 8.16 
84.60 13.33 12.56 o.so 1.5.63 12.39 
.565.64 106.18 100.00 3.20 100.00 100.00 

Rei. Rei. Impon 
Cover Cover F!!J. F~. Index 

0.10 0.37 0.10 2.44 0.9.5 
7'.19 26.29 0.90 21.9.5 17.29 
3.60 13.16 0.60 14.63 ll.SO 
0.10 0.37 0.10 2.44 1.14 
0.10 0.37 0.10 2.44 0.95 
3.77 13.80 0.30 7.32 8.03 
0.01 0.05 0.10 2.44 0.97 
3.61 13.21 0.70 17.07 14.39 
0.07 0.24 0.20 4.88 1.77 
8.70 31.80 0.90 21.9.5 42.03 
0.10 0.37 0.10 2.44 0.98 
27.36 100.00 4.10 100.00 100.00 

140, 0.5/12194, OU-1111, Rev.: C 



T A-22 Spnng Understory 
Date: May 6, 1992 
Reader/Recorder: Teny Foxx!Maty Salisbury 
1000 feet transect File: lll1221U.WK1 

Ret. 
Plant Plant Rcl. Imponance 

Species - Cover Cover Cover F~. F~. lndex 

Bare Soil 1.23 
Rock 1.2.5 
Litter 72.49 
STREAM 13.90 .5.5 . .51 0.14 6.80 31.16 
MOSS 1.35 5.39 0.10 4.85 .5.12 

BROX 0.18 0.71 0.12 5.83 3.27 
POFE 0 . .5.5 2.21 0.10 4.8.5 3.53 
JUNX 2.15 8 . .59 0.18 8.74 8.66 
ACLA 0.14 0 . .54 0.11 5.34 2.94 
GECA 0.06 0.24 0.02 0.97 0.61 
RULA 0.10 0.40 0.01 0.49 0.44 
TRAX 0.11 0.46 0.08 3.88 2.17 
EPIX . 0.05 0.20 0.02 0.97 0 . .59 
C1RX 0.05 0.20 0.01 0.49 0.34 
CARX 0.96 3.83 0.14 6.80 .5.32 
GALX 0.0.5 0.21 0.03 1.46 0.&3 
RUST 0.05 0.20 0.02 0.97 0 . .59 
VIAD 0.02 0.08 0.03 1.46 0.71 
TRDU 0.06 0.24 0.02 0.97 0.61 
niFE 0.10 0.40 0.03 1.46 0.93 
TRIX 0.11 0.44 0.03 1.46 0.9.5 
MELA o.os 0.20 0.01 0.49 0.34 
VICA 0.10 0.41 0.04 1.94 1.17 
CLPS 0.00 0.00 0.01 0.49 0.24 
BEFE 0.10 0.40 0.06 2.91 1.66 
MUMO 0.61 2.44 0.07 3.40 2.92 
ARLU 0.01 0.04 0.01 0.49 0.26 
EQUX 0.10 0.40 0.03 1.46 0.93 
ROSA 0.00 0.00 0.00 0.00 0.00 
ANPA 0.21 0.84 0.04 1.94 1.39 
FRAM 0.26 1.04 0.07 3.40 2.22 
UNKFORB 0.10 0.40 0.01 0.49 0.44 
UNKGRASS 3 . .50 13.97 0.52 2.5.24 19.60 

Total: 74.97 25.03 100.00 2.06 100.00 100.00 
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Location: T A-22 South facing slope Overstory Line Transect 
Date: May 6, 1992 
Reader/Recorder: Dan Dunham, James Biggs/Kathy Bennett 
650 Feet Transect File: 1111223C.WKI 

NTrces Ret. Avg. Rei. Rei. Importance 
Species ##Trees Per Acre Density DBH Cover Cover Freq. Freq. Index 
Trees 
JUMO 7.00 lS.41 9.09 2.19 1.80 3.11 0.33 16.67 9.62 
PIPO 57.00 206.91 74.05 8.80 54.23 93.80 1.00 50.00 72.62 
PSME 3.00 10.89 3.90 6.63 0.7S 1.30 0.25 ll.SO 5.90 
ABCO 2.00 7.24 2.59 3.40 1.03 1.79 0.08 4.17 2.85 

!2UGAT 8.00 28.97 10.37 4.71 0.00 0.00 0.33 16.67 9.01 

TOTAL: 77.00 279.43 100.00 25.73 57.82 100.00 2.00 100.00 100.00 

NStems Rd. Rd. Rel. Importance 
Species__ __ #Stems Per ,\ere~ Densjty~- COYCr "(:over "Frcq. ~--"F~. _ ~~ 

Shrubs 
QUGA 173.00 627.99 100.00 13.55 _ _ _19(>.00__ 0.92 100.00 100.00 
Total= 173.00 627.99 100.00 13.55 100.00 0.92 100.00 100.00 
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TA.-40 South Facing Slope Above Spring Understory 
Date: May6, 1992 
Reader/Recorder: James Biggs, Dan Dunham/Kathy Bennett 
600 Feet Transect File: 1111223U.WK1 

R.el. 
Plant Plant Rcl. Importan<:e 

Species Cover Cover Cover F!S,. F!!,tJ. Index 
Bare SoU 0.92 
Rock 23.33 
Liner 70.90 

MUMO 3.18 6.5.4& 0.40 .57.14 61.31 
POAX 0.00 0.03 0.03 4.76 2.40 
QUGA 0.50 10.34 O.JO 14.29 12.31 
ANSC 0.50 10.31 0.03 4.76 1.53 
CARX 0.33 6.87 0.07 9.52 8.20 
BEFE 0.00 0.03 0.02 2.38 1.21 
ANGE 0.33 6.87 0.02 2.38 4.63 
JUMO 0.00 0.03 0.02 2.38 1.21 
ROSX 0.00 0.00 0.00 0.00 0.00 
UNKNOWN I 0.00 0.03 0.02 2.38 1.21 
UNKNOWN2 0.00 0.00 0.00 0.00 0.00 

Total= 95.15 4.85 100.00 0.10 100.00 100.00 
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TA-22 Mesa Above Spring Overstory Line Transect 
Date: May 6-7, 1992 
ReaderiR.ecorder: Dan Dunham/Kathy Bennett 
700 Feet Transect File: 1111225C. WK. I 

flrecs Rcl. Avg. Rei. Rei. Importance 
Species f#Trees __ __.Per Acre Density DBH Cover Cover _ Frc:q. Freq.__~-- !ndex 
Trees 
JUMO 4.00 12.45 7.41 0.72 0.00 0.00 0.14 
PIPO 49.00 152.46 90.74 4.98 27.03 100.00 0.93 
ABCO 1.00 3.10 1.8' 7.30 0.00 0.00 0.07 
TOTAL: 54.00 168.01 100.00 13.00 27.03 100.00 1.14 

#Stems Rcl. Rei. Rcl. 
S~cs #Stems Pe!_Acre Densitt_ -· . _ Cover Cover Freq. __ _ __ f!CCI. 
Shrubs 
QUGA 
RUN 
BEFE 
Total= 

31.00 
131.00 
20.00 

182.00 

.J 

96.45 
407.60 
62.23 
566.28 

17.03 
71.98 
10.99 
100.00 

0.00 
1.14 
0.00 
1.14 

0.00 
100.00 
0.00 

100.00 

0.21 
0.14 
0.07 
0.43 
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50.00 
33.33 
16.67 
100.00 

12.50 
81.25 
0.07 
93.82 

Importance 
Index 

22.34 
68.44 
9.22 
100.00 

6.64 
90.66 
0.64 
97.94 



TA-22 Mesa Above Spring Understory Line Transect 
Date: May 6·7, 1992 
R.cadcr/Rec:ordet: Dan Dunham/Kathy Bennett 
100 Feet Transect File: 1111225U.WK1 

Rei. 
Plant Plant Rd. Importance 

Species CoYer Cover Cover F~. F~. Index 

Bare Soil 6.15 
Rock 8.36 
Litter 66.13 

AGAB 0.01 0.06 0.01 0.95 0.51 
AGSM 0.06 0.32 0.01 0.95 0.64 
sese 1.13 5.15 0.07 5.11 5.73 
BOGR. 4.95 ~.29 0.24 18.10 21.69 
BROX 0.05 0.26 0.05 3.81 2.03 
MUMO 11.90 60.79 0.55 41.90 51.35 
POAX 0.06 0.32 0.01 0.95 0.64 
CARX 0.07 0.38 0.03 1.90 1.14 
JUIN 0.44 2.23 0.01 0.95 1.59 
ARCA 0.17 0.89 0.07 5.71 3.30 
ARDR 0.10 0.51 0.05 3.81 2.16 
GECA 0.01 0.06 0.01 0.95 0.51 
MESA 0.14 0.70 0.03 1.90 1.30 
POTX 0.29 1.47 0.07 5.11 3.59 
TAOF 0.01 0.06 0.01 0.95 O.Sl 
PENX 0.09 0.45 0.04 2.86 1.6S 
PIED 0.01 0.06 0.01 0.95 0.51 
LUPX 0.06 0.32 0.01 0.95 0.64 
CHFO 0.01 0.06 0.01 0.9.5 O.Sl 

ANGE 0.00 0.00 0.00 0.00 0.00 
AlUX 0.00 0.00 0.00 0.00 0.00 
ANPA 0.00 0.00 0.00 0.00 0.00 
BEFE 0.00 0.00 0,00 0.00 0.00 
CIRX 0.00 0.00 0.00 0.00 0.00 
ERDI 0.00 0.00 0.00 0.00 0.00 
ERFL 0.00 0.00 0.00 0.00 0.00 
HYRl 0.00 0.00 0.00 0.00 0.00 
MEAL 0.00 0.00 0.00 0.00 0.00 
ROSX 0.00 0.00 0.00 0.00 0.00 
VETH 0.00 0.00 0.00 0.00 0.00 

Total • 80.64 19.58 100 1.31 100 100 
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TA-3 Two-Mile Canyon Circular Plot 
Dale: 9123/92 
Reader/Recorder: Alethea Banar/Delia Raymer 
SSO feel Transect File Name: TA31C 

NTrces Rei. 
S~ies #Trees Per Acre Densi!l: 
Trees 
PIPO 29.00 74.36 JO.SS 
PIFL 6.00 U.38 6.38 
PSME 39.00 100.00 41.49 
ALTE 2.00 5.13 2.13 
ACGL 0.00 0.00 0.00 
ABCO 11.00 28.21 11.70 
!2UGAT 7.00 17.95 7.45 
JOTAL: 94.00 241.03 100.00 

##Shrubs Rei. 
S~ics #Shrubs Per Acre Dcnsi! 
Shrubs 
QUGA 167.00 428.21 18.03 
COST 71.00 l82.0S 7.67 
RICE 84.00 215.38 9.07 
ROWO 24.00 61..54 2.59 
RONE 3.00 1.69 0.32 
BEFE 66.00 169.23 7.13 
JAAM 410.00 1051.28 44.28 
RUST 100.00 256.41 10.80 
SHRUB I 1.00 2.56 0.11 
Total-= 926.00 2374.36 100.00 

Rel. 
A~.DBH Cover Cover 

6.94 8.7& 11.55 
5.15 8.02 16.03 
4.62. 13.15 26.29 
o.ss 2.55 5.10 
0.00 5.00 9.99 
3.94 7.53 15.04 
4.54 5.00 9.99 
25.13 50.03 100.00 

Rei. 
Cover Cover f~. 

21.40 29.94 1.00 
17.50 2~.48 0.17 
3.53 4.94 4.83 
1.08 Ul 0.67 
0.10 0.14 0.33 
1.94 2.71 o.so 
9.17 12.82 0.67 
16.67 23.32 0.17 
O.lO 0.14 0.17 
71.48 100.00 8.50 
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F!!J. 

1.00 
0.67 
0.83 
0.17 
0.17 
0.83 
0.67 
4.33 

Rei. 
Fr~. 

11.76 
1.96 
56.86 
7.84 
3.92 
5.88 
7.84 
1.96 
1.96 
100.00 

Rei. 
F!!.J. 

23.08 
15.38 
19.23 
3.85 
3.85 
19.23 
15.38 
100.00 

lmpon 
Index 

19.91 
11.37 
23.63 
3.98 
1.46 
5.24 
21.65 
12.03 
0.74 
100.00 

Import 
Index 

23.83 
12.60 
29.00 
3.69 
4.61 
1S.32 
10.94 
100.00 



TA·3 Two--Mile Canyon Understory 
Date: 9/23192 
Reader/Recorder: Dan DunhamiMary Salisbwy 
650 Feet Transect Pile Name: T A3l U 

Rd. 
Plant Plant R.el. Importance 

Species Cover Cover Cover F!:9· F~. Index 

BARESOll. 21.83 
R.OCK 0.92 
LITTER 47.27 
MOSS/LICHEN 2.31 7.69 0.11 4.27 5.98 
SOU.. CRUST 0.00 0.00 0.00 0.00 0.00 

RUCR 0.08 0.26 0.02 0.61 0.43 
GECA 0 .. 08 0.26 0.02 0.61 0.43 
VETH 0.54 1.80 0.05 1.83 1.82 
PRAM 0 .. .55 1.84 0.22 8.54 .5.19 
MEAL 0.70 2.35 0.14 5.49 3.92 
cmx 0.1.5 0.51 0.02 0.61 0.56 
QUGA 1.8.5 6.16 0.15 6.10 6.13 
RICE 0.15 0.51 0.02 0.61 0.56 
PHPR 0.15 0 . .51 0.02 0.61 0.56 
CLLI 0.46 1 . .54 0.03 1.22 1.38 
THPI 0.62 2.05 0.03 1.22 1.64 
RONE 0.00 0.01 0.02 0.61 0.31 
AGRX 0.08 0.26 0.03 1.22 0.74 
AGAL 10.31 34.38 0.37 14.63 24.51 
LEPX . 0.39 1.29 0.03 1.22 1.25 
BRAN 1.8.5 6.16 0.12 4.88 5.52 
PLMA 0.08 0.26 0.03 1.22 0.74 
ACLA 0.23 0.77 0.03 1.22 0.99 
ARLU 0.08 0.26 0.03 1.22 0.74 
RUST 0.62 2.06 0.0.5 1.83 1.94 
PENX 0.70 2.32 0.09 3.66 2.99 
E1UX 0.08 0.26 0.03 1.22 0.74 
POAX 2.54 8.49 0.18 7.32 7.90 
ERFL 0.23 0.77 0.03 1.22 0.99 
ANPA 0.08 0.26 0.02 0.61 0.43 
TRAX 0.08 0.26 0.03 1.22 0.74 
TRRE 0.00 0.01 0.02 0.61 0.31 
BRGR 0.08 0.26 0.02 0.61 0.43 
VlCA 1.08 3.60 0.15 6.10 4.85 
MACX 0.23 0.77 0.02 0.61 0.69 
POAR 0.08 0.26 0.02 0.61 0.43 
COST 0.85 2.83 0.05 1.83 2.33 
BE.FE 0.23 0.77 0.03 1.22 1.00 
PSME 0.23 0.77 0.03 1.22 1.00 
ROWO 0.08 0.26 0.02 0.61 0.43 
PAMY 0.54 1.80 0.08 3.0.5 2.42 
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Continued: 
TA-3 Two-Mile Canyon Understory 
Date: 9123/92 
Reader/Recorder: Dan Dunham/Mary Salisbury 
650 Feet Transect File Name: T A31 U 

Rei. 
Plant Plant Rcl. lmport.anc:e 

Species Cover Cover Cover F~. F~. Index 
GAAP 0.31 1.03 0.03 1.22 1.13 
MUMO 0.31 1.03 0.03 1.22 1.12 
ANSC 0.08 0.26 0.02 0.61 0.43 
KOCR 0.31 1.03 0.03 1.22 1.12 
PIPO 0.08 0.26 0.02 0.61 0.43 
MOME. 0.15 0.51 0.03 1.22 0.87 
SIHY 0.08 0.26 0.02 0.61 0.43 
SPCR 0.15 0.51 0.02 0.61 0.56 
CARX 0.15 0.51 0.03 1.22 0.87 
AMRE 0.00 0.00 0.00 0.00 0.00 
ANMA 0.00 0.00 0.00 0.00 0.00 
JAAM 0.00 0,00 0.00 0.00 0.00 
Total• 70.02 29.98 100.00 2.52 100.00 100.00 
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T A-40 Drainage South of Main Bldg Circular Plot Overstol)' 
Date: May 11, 1992 
Reader/Recorder: James'Biggs/Dan Dunham 
9.50FeetTransect File: llll401C.WK1 

NStcms Rei 
Se;ies NStems Per Acre Dcnsig: 
Trees 
JUMO 7.00 10.77 4.43 
PSME 14.00 21.54 8.86 
SNAGPIPO 2.00 3.08 1.27 
PIPO 120.00 184.62 73.9.5 
QUGAT 7.00 10.77 4.43 
POTR 8.00 12.31 5.06 

TOTAL: 158.00 243.08 100.00 

#Stems Rei 
seies #Stems Per Acre Densi!l: 
Shrubs 
QUGA 337.00 518.46 60.61 
ROWO 12.00 18.46 2.16 
RONE 27.00 41.54 4.86 
CEMO 28.00 43.08 .5.04 
BEFE 132.00 203.08 23.74 
JAAM 10.00 1.5.38 1.80 
RIBE 10.00 1.5.38 1.80 
Total= 556.00 855.38 100.00 

Ret. Rei. Import 
Av;.DBH Cover Cover F~. F~. Index 

0.51 1.73 3.6, 0.30 12.00 6.69 
3.42 10.01 21.03 0.60 24.00 17.97 
14.2.5 0.00 0.00 0.20 8.00 3.09 
.5.30 23.29 49.00 1.00 40.00 .54.98 
4.41 7.$0 IS.78 0.30 12.00 10.74 
0.10 .5.00 10.52 O.JO 4.00 6.53 
28.05 47 . .53 100.00 2.50 100.00 100.00 

Rei. Rel. Import 
Cover Cover F!!;j. F5. Index 

12.15 43.40 1.00 33.33 45.78 
1.73 6.19 0.20 6.67 5.01 
1.18 4.21 0.60 20.00 9.69 
3.37 12.03 0.$0 16.67 11.24 
4.47 15.96 0.50 16.67 18.79 
0.10 0.36 0.10 3.33 1.83 
.S.OO 17.86 0.10 3.33 7.66 

27.99 100.00 3.00 100.00 100.00 
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,, 

TA-40 Drainage South ofMain Bldg Understory 
Date: May 11. 1992 
Reader/Recorder: Teny Foxx 
IOOOfeetTransect File: llll401U.WKJ 

Ret. 
Plant Plant Ret Imponance 

Species • ~ Cover Cover F~. F~. Index 

Bare Soil 9.10 
Rock 23.00 
Litter 53.86 
MOSS 0.35 2.49 0.03 2.33 2.41 

11iPI 0.85 6.0~ 0.07 3.43 5.74 
POAX 1.15 8.19 0.10 7.75 7.97 
RUMX 0.06 0.44 0.04 3.10 1.71 
TAOF 0.16 1.15 0.06 4.65 2.90 
ARLU 0.01 0.08 0.02 1.55 0.81 
POTX 0.25 1.79 0.07 5.43 3.61 
ANPA 0.10 0.73 0.04 3.10 1.91 
ACLA o.os 0.36 0.02 us 0.96 
MELX 0.00 0.01 0.01 0.78 0.39 
MUMO 1.90 13 . .53 0.15 11.63 12.58 
JUIN 0.60 4.27 0.06 4.6.5 4.46 
CARX 3.4.5 24.56 0.22 17.05 20.81 
AOAL 0.15 1.07 0.04 3.10 2.09 
ANSC 0.90 6.41 0.06 4.65 .5 • .53 
BROX 0.00 0.01 0.01 0.78 0.39 
FRAM 0.25 1.79 0.02 1.55 1.67 
TYPHA. 0.05 0.36 0.01 0.78 0.51 
BEFE 0.30 2.14 0.02 1.55 1.84 
GECA 0.00 0.01 0.01 0.78 0.39 
UNKGrass 3.4.5 24.57 0.23 17.83 21.20 
Total= 85.9.5 14.0.5 100 1.29 100 100 
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TA-40 Drainage South of Main Bldg Understory 
Date: May 11, 1992 
Reader/Recorder: Terry Foxx 
I 000 Feet Transect File: llll401U.WKI 

Rei. 
Plant Plant Ret lmporta.ncc 

SEg Cover Cover Cover F~. F!!9. Index 
Bare Soil 9.10 
Rock 13.00 
Uttcr 53.86 
MOSS 0.35 2.49 0.03 2.33 2.41 

'IHPI 0.85 6.05 0.07 5.43 5.74 
POAX 1.15 8.19 0.10 1.15 7.97 
RUMX 0.06 0.44 0.04 3.10 1.77 
TAOF 0 .. 16 1.15 0.06 4.65 2.90 
AlU.U 0 .. 01 0.08 0.02 1.55 0.81 
POTX 0 .. 25 1.79 0.07 5.43 3.61 
ANPA 0.10 0.73 0.04 3.10 1.91 
ACLA o.o.s 0.36 0.02 1.55 0.96 
MELX 0.00 0.01 0.01 0.78 0.39 
MUMO 1.90 13.53 0.15 11.63 12.58 
JUIN 0.60 4.27 0.06 4.65 4.46 
CARX 3.45 24.S6 0.22 17.05 20.81 
AGAL 0.15 1.07 0.04 3.10 2.09 
ANSC 0.90 6.41 0.06 4.65 5.53 
BROX 0.00 0.01 0.01 0.78 0.39 
FRAM 0.25 1.79 0.02 1.55 1.67 
TYPHA 0.05 0.36 0.01 0.78 0.51 
BEFE 0.30 2.14 0.02 1.55 1.84 
GECA 0.00 0.01 0.01 0.78 0.39 
UNKGrass 3.45 24.57 0.23 17.83 21.20 

Total=- 85.95 14.05 100 1.29 100 100 
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T A-40 Mesa Above Dninage Une Transect 
Date: May 11, 1992 
Reader/Recorder: Delia Raymer/Mill)' Salisbwy 
SOO Feet Transect File: 1111402C.WK1 

No. Trees/ Rei 
S~ies Trees Acre Densi!:; 
Trees 
JUMO 2.00 8.71 2.78 
PIPO 66.00 287.50 91.67 
PIFL 1.00 4.36 1.39 
PSME 3.00 13.07 4.17 
TOTAL: 12 313.63 100.00 

No. Stems/ Rei 
S~ies Stems Acre Densi~ 
Shrubs 
QUGA 250.00 444.31 73.91 
FAPA 231.00 69.70 Jl.S9 
RICE 26.00 21.78 3.62 
CEMO 36.00 56.63 9.42 
ROSX 6.00 8.71 1.45 
Total= 549 601.13 100.00 

Avg. Rei 
DBH Cover Cover 

0.10 0.00 0.00 
7.37 66.04 92.47 
7.00 1.88 2.63 
6.83 3.50 4.90 
21.31 71.42 100 

Rel 
Cover Cover Fr~. 

3.58 71.89 1.4 
1.40 28.11 0.6 
0.00 0.00 0.4 
0.00 0.00 0.9 
0.00 0.00 0.2 
4.98 100 3.5 
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f!!J· 

0.2 
2 
0.1 
0.4 
2.7 

Rei 
F~. 

40.00 
17.14 
11.43 
2S.71 
5.71 

100 

Rel 
F~. 

7.41 
74.07 
3.70 
14.81 
JOO 

Importance 
Index 

61.93 
18.95 
S.02 
11.71 
2.39 
100 

Importance 
Index 

3.40 
86.07 
2.51 
7.96 
100 



TA-40 Mesa Above Drainage Understory Line Transect 
Date: May 11. 1992 
Reader/Recorder: Kathy Bennett 
1000 Feet Transect File: 1111402U. WKl 

Rd. 
Plant Plant Rei. Importance 

Species Cover Cover Cover Frs. F!!9· Index 

Bare Soil 11.60 
Rock 16.60 
Litter 54.05 

MUMO 9.15 51.54 0.09 56.25 53.89 
ANSC 5.30 29.85 0.03 18.75 24.30 
CHFL 0.25 1.41 0.02 12.50 6.96 
SEFE 0.10 0.56 0.01 6.25 3.41 
CAR.X 0.40 2.25 0.01 6.25 4.25 
OPUx 0.05 0.28 0.00 0.00 0.14 
FAPA 0.10 0.56 0.00 0.00 0.28 
PENX 0.10 0.57 0.00 0.00 0.28 
POAX 0.20 1.13 0.00 0.00 0.56 
GECA 0 .. 05 0.28 0.00 0.00 0.14 
BLTR 1.55 8.73 0.00 0.00 4.36 
FORB2 o .. os 0.28 0.00 0.00 0.14 
CIRX 0.05 0.28 0.00 0.00 0.14 
ARCA 0.00 0.01 0.00 0.00 0.01 
ARLU 0.40 2.26 0.00 0.00 1.13 

Total• 82.24 17.76 100.00 0.16 100.00 100.00 
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TA-40 Sueam in Plijarito Canyon Circular Plot Overstory 
Date: May 12. 1992 
Reader/Recorder: Dan Dunham/Mary Salisbury 
650 Feet Transect File: llll403C.WK1 

NStcms Rei 
Species #Stems Per Acre Densi~ 
Trees 
ACGL 3.00 6 . .59 1.92 
PSME 44.00 96.70 28.21 
PIPO 2.00 4.40 1.28 
PIFL 1.00 2.20 0.64 
ABCO 7.00 1.5.38 4.49 
BEOC 99.00 217 . .58 63.46 
TOTAL: 156.00 342.86 100.00 

#Stems Ret 
Species i#Stems Per Acre Densi!l 
Shrubs 
QUGA 81.00 178.02 18.82 
SALX 163 . .50 3.59.34 37.98 
PRVI 31.00 68.13 7.20 
BEFE 2.00 4.40 0.46 
ROSX 1.00 2.20 0.23 
IAAM 1.52.00 334.07 3.5.31 
Total= 430 . .50 946.1.5 100.00 

Rei. Rei. Import 
Av§. DBH Cover Co 'Vel' F!!J· Fr~. Index 

0.10 .5.00 6.67 0.14 9.09 5.89 
2.79 20.01 26.68 O.S1 36.36 30.41 
7.8.5 7 . .50 10.00 0.14 9.09 6.79 
5.40 5.00 6.67 0.14 9.09 5.41 
5.36 13.33 17.78 0.14 9.09 10.45 
1.16 24.17 32.22 0.43 27.27 40.98 
22.6.5 7.5.01 100.00 1.57 100.00 100.00 

Rei. Rei. Import 
Cover Cover Fs. F~. Index 

13.6.5 21.9& 0., 26.67 22.82 
33.7.5 S6.8.5 0.29 13.33 36.0S 
3.77 6.36 0.51 26.67 13.41 
0.10 0.17 0.14 6.67 2.43 
0.10 0.17 0.14 6.67 2.36 
8.00 13.47 0.43 20.00 22.93 

.59.37 100.00 2.14 100.00 100.00 

153,05/12/94, OU-111 J, Rev.: C 



TA-40 Stream in Pajarito Canyon Circular Plot Understory 
Date: May 12, 1992 
Rcadec/R.ecordcr: Dan DunhamiMary Salisbury 
600 Feet Transect File: llll403U.WK1 

Rel. 
Plant Plant Rel. Importance 

Species Cover Cover Cover F~. F~. Index 
Ban: Soil 2.15 
Rock l.S.OO 
Litter 61.58 
Stream 8.33 

MOSS 5.15 46.60 0.12 12.73 29.66 
VICA 0.27 2.16 o.os S.4S 3.81 
AGAL 0.18 1.49 0.03 3.64 2.56 
SYMX 0.10 0.81 0.03 3.64 2.22 
Cl..PS 0.17 1.3.S 0.03 3.64 2.49 
FRAM 0.17 1.35 0.03 3.64 2.49 
MUMO L67 13.51 0.08 9.09 11.30 
VACA 0.10 0.81 0.03 3.64 2.22 
RICE O.SO 4.05 0.03 3.64 3.84 
ANSC 0.08 0.68 0.02 1.82 1.25 
GALX 0.10 0.82 0.05 5.45 3.14 
niFE 0.08 0.68 0.02 1.82 1.25 
VAAC 0.42 3.38 0.05 5.45 4.42 
EQUX 0.34 2.73 0.10 10.91 6.82 
RIBX 0.33 2.70 0.03 3.64 3.17 
GRASS 1 2.08 16.90 0.20 21.82 19.36 

Total= 87.66 12.34 100 0.92 100 100 
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TA-40 Pajarito canyon South Facing Slope Line Transect Overstory 
Date: May 12, 1992 
Reader/Recorder: Delia Raymer 
.SOO Feet Transect File: 1111404C.WK1 

#Trees Rcl. Avg. Rei. Rei. 
S~es-~ .. ~ .. ~~ Per Acre ~ty ____ _I~13H Cover _(;over___ Freq._ __F~. 

Trees 
JUMO 1.00 4.36 2.78 0.10 0.00 0.00 0.10 7.69 
PIPO 31.00 135.04 86.11 7.29 37.76 99.53 0.90 69.23 
PSME 4.00 17.42 11.11 0,10 0.18 0.47 0.30 23.08 
TOTAL: 36.00 1S6.S2 100.00 7.49 37.94 100.00 1.30 100.00 

#Stems Rei. Rei. Rei. Importance 
Species #Stems Per Acre Density Cover Cover Freq. Fn:q. Index 
Shrubs 
QUGA 
PRVI 
ROSX 
JAAM 
Total= 

45.00 
6.00 
2.00 
261.00 

314.00 

196.02 
26.14 
8.71 
1136.92 

1367.78 

14.33 
1.91 
0.64 
83.12 

100.00 

1.42 
0.12 
1.00 
1.00 
3.54 

40.11 
3.39 
28.2S 
28.25 

100.00 

0.50 
0.10 
0.20 
0.40 
1.20 

l.~S, 05/12194, OU-1111, Rev.: C 

41.67 
8.33 
16.67 
33.33 
100.00 

32.04 
4.54 
15.18 
48.23 

100.00 

Importance 
Index 

3.49 
84.96 
ll.SS 

100.00 



TA-40 Pajarito Canyon South F'acing Slope Line Transect 
Date: May 12. 1992 
Reader/Recorder: Kathy Bennett/Delia Raymer 
500 Feet Transect File: llll404U. WK l 

Rel. 
Plant Plant Rei. Importance 

Species Cover Cover Cover F!:S. F~. Index 
Bare Soil 6.50 
R.ock 17.99 
Litter 67.37 

CHFL 0.20 2.46 0.04 4.26 3.36 
ANSC 5.70 70.19 0.40 42.55 56.31 
MUMO 1.50 18.51 0.18 19.15 18.83 
POAX 0.00 0.02 0.02 2.13 1.08 
CARX 0.40 4.92 0.06 6.38 5.65 
FRAM 0.00 0.02 0.02 2.13 1.08 
ARLU 0.01 0.07 0.06 6.38 3.23 
ANPA 0.30 3.72 0.08 8.51 6.11 
SEFE 0.00 0.05 0.06 6.38 3.22 
GECA 0.00 0.02 0.02 2.13 1.08 
Total~ 91.86 8.12 100.00 0.94 100.00 100.00 

156,05/12194, OU-1111, Rev.: C 



TA-40 Along Road. Mesa Top Line TraD5Cd Overstory 
Date: May 11, 1992 
Readcr!Rec:order: James Biggs 
1000 Feet Transect File: llll40.SC.WK1 

#Trees Rei. Avg. Rei. Rei. 
S~es ~fee!_ _ . _P~ Acre __ Density ___ 1)]3!!_ _ _~over__ C~ Freq. freq. 
Trees 
JUMO 
PIPO 
TOTAL.: 

29.00 
46.00 

75.00 

63.16 
100.19 
163.35 

33.67 
61.33 
100.00 

1.82 
8.55 

10.37 

0.73 
27.83 
28.56 

2.56 
91.44 
100.00 

0.15 
0.80 
I. OS 

#Stems Rei. Ret. Rd. 
S~i~_ __ _##_Stems PerAcre_ _Qell!ity __ CO\"Cr Cover _ _ ___ f~·~-- ].'~. 

Shrubs 
.QQGA _____ 108.00__ __).~.22 ___ 100.()()_ _ __ 1_._!1 _ _1_00.00 0.25 100.00 
Total= 108.00 235.22 100.00 l.Sl 100.00 0.2S 100.00 
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23.81 
76.19 

100.00 

Importance 
Index 

100.00 
100.00 

Importance 
Index 

21.68 
78.32 
100.00 



TA-40 Along Road. Mesa Top Line Transect Understory 
Date: May 11, 1992 
Readcr/Rccorder: Dan Dunham/Mary Salisbury 
1000 Feet Transc:c:t File: llll405U.WKI 

Rei. 
Plant Plant Rcl. Importance 

Species Cover COver Cover Fs. F!!S. Index 
Bare Soil 20.74 
Rock 0.70 
Litter 48.46 

MUMO 16.4.5 54.14 0.62 28.18 41.46 
AGSM 0.10 0.34 o.o.s 2.27 1.31 
CARX 0.15 o.so 0.03 1.36 0.93 
ARLU 0.05 0.17 0.02 0.91 0.54 
HYAR 0.08 0.27 0.06 2.73 I. SO 
ARCA 0.79 2.61 0.29 13.18 1.90 
CHFO 0.18 0.59 0.13 5.91 3.25 
BOOR 6.80 22.63 0.29 13.18 17.90 
HYRI 0.1.5 0 . .50 0.03 1.36 0.93 
BAD! 0.06 0.20 0.03 1.36 0.78 
HYF1 0.00 0.00 0.01 0.4.5' 0.23 
ARDR 0.25 0.84 0.06 2.73 1.78 
PENX 0.01 0.03 0.01 0.45 0.24 
POTX 1.00 3.34 0.09 4.09 3.71 
UNKI 0.00 0.00 0.01 0.45 0.23 
UNK2 0.05 0.17 0.03 1.36 0.77 
LINX 0.00 0.00 0.02 0.91 0.46 
UNK3 0.16 O.S.S 0.09 4.09 2.32 
ERDI 0.25 0.84 0.08 3.64 2.24 
OENX 0.00 0.00 0.01 0.45 0.23 
TARX 0.00 0.01 0.02 0.91 0.46 
VIAM 0.00 0.00 0.01 0.45 0.23 
POAX 3.50 11.6.5 0.21 9.55 10.60 

Total"'" 69.90 30.05 100.00 2.20 100.00 100.00 

158. 0"12194. OU-1111. Rev.: C 



T A-40 Mesa Across Road From Building 1 Line Transect Overstory 
Date: May 13, 1992 
Reader/Recorder: Kathy Bennett/Mary Salisbury 
1000 Feet Transect File: llll406C. WK. 1 

trfrees Ret. Avg. Rel. R.el. Importance 
Species #Trees Per Acre Density DBH Cover Cover Fn:q. Frcq. Index 
Trees 
SUMO 9.00 19.60 6.92 0.19 0.00 0.00 0.20 13.79 
PIPO 116.00 252.6.5 89.23 .5.92 33.10 100.00 1.00 68.97 
PSME 2.00 4.36 l.S4 0.10 0.00 0.00 0.10 6.90 
PIPOSNAG 3.00 6 . .53 2.31 12.47 0.00 0.00 0.1.5 10.34 
TOTAL: 130.00 283.14 100.00 19.28 33.10 100.00 1.4.5 100.00 

#Stems Rei. Rei. Rei. Importance 
Species #Stems Per Acre Density Cover Cover Fn:q. Freq. Index 

Shrubs 
QUGA 
FAPA 
RONE 
CEMO 
Total"" 

56.00 
63.00 
1.00 
8.00 
128.00 

121.97 
137.21 
2.18 
17.42 
278.78 

43.75 
49.22 
0.78 
6.2.5 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.55 
0.25 
0.05 
0.05 

0.90 
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61.11 
27.7& 
5.S6 
S.S6 
100.00 

34.9.5 
25.61 
2.11 
3.94 
66.67 

6.91 
86.07 
2.81 
4.22 
100.00 



T A-40 Mesa Across Road From Building 1 Line Transect Understory 
Date: May 13, 1992 
Rcader/R.ecorder. lames Biggs 
1000 Feet Transect File: lll1406U.WK1 

Rcl. 
Plant Plant Rei. lmponance 

Sg5es Cover CoYer Cover F!!!J. F!::9. lnckJc 
Bare Soil 10.95 
Rode 18.35 
Litter 62.42 

ARLU o.os 0.63 0.03 2.94 1.78 
MUMO s.~ 63.43 0.44 43.14 53.28 
CARX 0.45 5.45 0.06 5.88 5.66 
CHVJ O.S6 6.70 0.14 13.73 10.21 
LUCA 0 .. 05 0.64 0.04 3.92 2.28 
AGRX 0.06 0.69 0.08 7.84 4.27 
sese 0.90 10.88 0.08 7.84 9.36 
SEFE 0.00 0.02 0.02 1.96 0.99 
ANPA 0.10 1.21 0.01 0.98 1.09 
POAX 0.00 0.02 0.02 1.96 0.99 
PlPO(seedling) 0.00 0.02 0.02 1.96 0.99 
UNK(cicoricac) 0.00 0.02 0.02 1.96 0.99 
IPAG 0.05 0.62 0.02 1.96 1.29 
UNK( cupallone 0.00 0.01 0.01 0.98 o.so· 
) 
QUGA(scedling 0.0.5 0.60 0.01 0.98 0.79 
ANGE 0.15 9.06 0.02 1.96 5.51 

Total- 91.72 8.28 100.00 1.02 100.00 1.78 

160, O.S/12194, OU-11 J l, Rev.: C 



T A-59 Stream Channel Two-Mile Canyon Circular Plot Overstory 
Date: 9122192 
Reader/Recorder: James Bigs/Mary Salisbury, Saul Cross/Dclia Raymer 
650 Feet Transect File: TAS92C.WKI 

iffrees Rei. Rel. Rei. Import 
S~ies NTrces Per Acre Densi!Z Av1.DBH Cover Cover Fr~. F~. Index 
Tn:es 
QUGAT 6.00 13.19 5.17 4.51 .S.$0 8.50 0.43 12.50 8.72 
PIPO 8.00 17.58 6.90 6.04 13.20 20.39 0.57 16.67 14.65 
PIFL 7.00 15.38 6.03 8.06 12.20 18.85 0.43 12.50 12.46 
PSME 30.00 65.93 25.86 5.72 15.13 23.36 1.00 29.17 26.13 
ACGL 30.00 65.93 25.86 0.75 3.60 5.56 0.00 0.00 10.47 
ABCO 35.00 76.92 30.17 6.03 15.11 23.34 1.00 29.17 27.S6 

TOTAL: 116.00 254.95 100.00 31.17 64.74 100.00 3.43 100.00 100 

#Shrubs Rd. Rei. Rcl. Import 
S~ics I# Shrubs Per Acre Densi!l Cover Cover Fs. F~. Index 
Shrubs 
UNK1 30.00 65.93 2.75 5.83 7.46 0.51 5.00 5.07 
QUGA 77.00 169.23 7.06 12.13 IS . .Sl 1.00 8.75 10.44 
VU.E 17.00 37.36 U6 0.10 0.13 0.29 2.50 1.40 
RHI'R 3.00 6.59 0.27 0.10 0.13 0.29 2.50 0.97 
RICE 134.00 294.51 12.28 4.73 6.05 .5.14 45.00 21.11 
SALX 307.00 674.73 28.14 17.34 22.17 1.00 8.75 19.69 
ROWO 6.00 13.19 0.55 0,33 0.42 0.43 3.75 1.57 
RONE 2.00 4.40 0.18 3.00 3.84 0.14 1.25 1.76 
PRVI 71.00 156.04 6.51 3.87 4.95 0.86 1.50 6.32 
BEFE 6.00 13.19 0.55 0.10 0.13 0.29 2.50 1.06 
JAAM 386.00 848.35 35.38 10.68 13.66 ).00 8.75 19.26 
COST 43.00 94.51 3.94 12.50 15.98 0.14 1.25 7.06 
AMAL 9.00 19.78 0.82 7.50 9.59 0.29 2.50 4.30 

Total• 1091.00 2397.80 100.00 78.21 100.00 11.43 100.00 100.00 
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TA-59 Stream Channel Two-Mile Canyon Understory 
Date: 9n.2/92 
Reader/Recorder: Dan Dunham/ Alethea Banar 
700 Feet Transect File: T A592U. WKl 

Ret. 
Plant Plant Rel. Importance 

S2ffics Cover Cover Cover F~. F~. Index 

BARE SOD.. 25.70 
ROCK 8.21 
LITI'ER 49.66 
MOSSILICHEN 2.50 15.24 0.21 10.64 12.94 
SOD.. CRUST 0.00 0.00 0.00 0.00 0.00 

THFE 1.15 7.00 0.16 7.80 7.40 
PAMY 0.79 4.80 0.14 7.09 5.95 
BEFE 0.14 0.88 0.04 2.13 1.50 
QUGA 0.29 1.74 0.03 1.42 1.58 
ACLA 0.14 0.87 0.03 1.42 1.14 
GAAP . 0.01 0.05 0.09 4.26 2.15 
AGAL 2.07 12.62 0.20 9.93 11.27 
BROMUS 3.50 21.31 0.14 7.09 14.20 
FRAM 0.08 0.47 0.07 3.55 2.01 
ANSC 0.00 0.01 0.01 0.71 0.36 
CARX 0.01 0.03 0.06 2.84 1.44 
SHRUBJ 0.36 2.17 0.01 0.71 1.44 
PAIN 0.29 1.77 0.06 2.84 2.30 
FORB I 0.72 4.36 0.10 4.96 4.66 
RllN 0.00 0.02 0.03 1.42 0.72 
PRVI 0.00 0.02 0.03 1.42 0.72 
PSME 0.00 0.02 0.03 1.42 0.72 
TRRE o.u 0.90 0.07 . 3.~5 2.22 
JAAM 0.21 1.30 0.03 1.42 1.36 
GRASSl 1.43 8.73 0.14 7.09 7.91 
BRAN 0.14 0.87 0.01 0.71 0.79 
RHRA 0.22 1.31 0.04 2.13 1.72 
ERIX 0.07 0.45 0.04 2.13 1.29 
BRIN 0.79 4.78 0.01 0.71 2.75 
GABO 0.07 0.43 0.01 0.71 0.51 
1UNX 0.14 0.87 0.01 0.71 0.79 
ANPA 0.14 0.87 0.01 0.71 0.79 
POAX . 0.29 1.76 0.07 3.SS 2.65 
ROWO 0.00 0.01 0.01 0.71 0.36 
RUST 0.57 3.43 0.06 2.84 3.16 
TARX 0.07 0.43 0.01 0.71 0.57 
COST 0.07 0.43 0,01 0.71 0.57 
MOME 0.00 0.00 0.00 0.00 0.00 
SMIX 0.00 0.00 0.00 0.00 0.00 
BRGR 0.00 0.00 0.00 0.00 0.00 

Total= 83.57 16.43 100.00 2.01 100.00 100.00 
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TA-.59 Two-Mile Canyon Line Transect Overstory 
DATE: 09122/92 
Reader/Recorder: Saul Cross/Delia Raymer, James Biggs/Mary Salisbury 
700 Feet Transect File: TA.S93C.WK1 

#Trees Ret. Avg. Rei. 
sescies ##Trees Per Acre Deosi!l DBH Cover Cover 
Trees 
PIPO 21.00 65.34 14.40 6.44 9.23 14.09 
PIFL 10.00 31.11 6.86 5.86 4.99 7.61 
PSME 58.00 180.46 39.76 2.99 21.19 32.34 
SNAG 1.00 3.11 0.69 7.60 0.00 0.00 
ABCO 56.00 173.84 38.30 5.5S 30.11 45.97 
Total: 146.00 453.87 100.00 28.44 65.51 100.00 

#Stems Rei. Rei. 
S~ies #Stems Per Acre Dcnsi~ Cover Cover Fr~. 
Shrubs 
AMAL 2.00 6.22 0.77 0.00 0.00 0.07 
QUGA 160.00 497.83 61..54 7.47 . 97.76 1.00 
RICE 29.00 90.23 IUS 0.11 1.50 0.29 
CEMO 19.00 59.12 7.31 0.00 0.00 0.43 
SYMX 1.00 3.11 0.38 0.00 0.00 0.07 
BEFE 45.00 140.01 17.31 0.06 0.7S 0 . .50 
JAAM 4.00 12.45 1.54 0.00 0.00 0.07 
Total= 260.00 808.97 100.00 7.64 100.00 2.43 
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Rd. Importance 
Fr~. F~. Index 

0.93 27.66 18.71 
0.43 12.77 9.08 
1.00 29.79 33.96 
0.07 2.13 0.94 
0.93 27.66 37.31 
3.36 100.00 100.00 

Rei. Importance 
Fr~. Index 

2.94 1.24 
41.18 66.82 
11.76 8.14 
11.65 8.32 
2.94 l.l1 
20 . .59 12.88 
2.94 1.49 
100.00 100.00 



T A-59 Two-Mile Canyon Nonh Facing Slope Understory 
DATE: 09/22192 
Reader/Recorder: Dan Dunham/ Alethea Banar 
700 Feet Transect File: TAS93U.WKI 

Rei. 
Plant Plant R.cl. Importance 

Species Cover Cover Cover F~. F~. Index 
BARE SOn. 16.13 
ROCK 5.07 
U1TER 64.39 
MOSS/LICHEN 4.29 29.77 0.30 16.94 23.35 
SOIL CRUST 0.00 0.00 0.00 0.00 0.00 

ANSC 0.79 5.45 0.03 1.61 3.53 
MUMO 0.94 6.51 0.24 13.71 10.11 
BLTR. 0.36 2.48 0.03 1.61 2.05 
PENX 0.08 0.54 0.07 4.03 2.28 
FAGR 0.29 2.00 0.07 4.03 3.02 
QUGA 1.86 12.91 0.16 8.87 10.89 
CEMO 0.21 1.49 0.01 0.81 1.15 
CAREX 0.72 4.98 0.14 8.06 6.52 
ACLA 0.22 1.50 0.06 3.23 2.36 
ANPA 0.72 5.00 0.11 6.45 5.12 
ARUV 1.29 8.92 0.09 4.84 6.88 
PSME 0.22 l.SQ 0.04 2.42 1.96 
PAMY 0.58 4.00 0.13 7.26 5.63 
BEFE 0.15 1.01 0.06 3.23 2.12 
GABO 0.00 0.01 0.01 0.81 0.41 
GAAP 0.00 0.01 0.01 0.81 0.41 
RICE 1.14 7.94 0.09 4.84 6.39 
PIFL 0.14 0.99 0.01 0.81 0.90 
BADI 0.07 o.so 0.01 . 0.81 0.65 
BRAN 0.00 0.02 0.03 1.61 0.82 
11IFE 0.14 0.99 0.01 0.81 0.90 
ABCO 0.07 o.so 0.01 0.81 0.65 
VICA 0.14 0.99 0.03 1.61 1.30 

Cl.EX 0.00 0.00 0.00 0.00 0.00 
GECA 0.00 0.00 0.00 0.00 0.00 
FORB2 0.00 0.00 0.00 0.00 0.00 
ERIX 0.00 0.00 0.00 0.00 0.00 
IPAG 0.00 0.00 0.00 0.00 0.00 
ANGE 0.00 0.00 0.00 0.00 0.00 

Total= 85.59 14.41 100.00 1.77 100.00 100.00 
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TA-6 West ofMDAF Line Transea Overstory 
Date: 8117/92 
Reader/Recorder:' Dan Dunham/Greg Gray, MaJy Salisbury/ Alethea Banar 
700 Feet Transect File: llll61C. WK l 

#Trees Rei. Avg. Rei. Rei. 
Speci~_ #Trees_ P~!_,6.~rc _):lensJ!y_ DBH --~ove_r_····- ~ __ _f_~. _____ f~. 
Trees 
JUMO 1.00 3.11 0.41 3.70 0.60 2.21 0.07 
PIPO 243.00 756.08 99.18 S • .S9 26.61 97.79 1.00 
PSME 1.00 3.11 0.41 .s.so 0.00 0.00 0.07 

TOTAL: 245.00 762.30 100.00 14.79 27.21 100.00 1.14 

#Stems Rei. Rei. Rei. 
Species #Stems Per .'.c:re Density_ CI)Vc:t Cover_ _ F~. Freq. 

Shrubs 
NO SHRUBS IN THIS TRANSECT 

Total• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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6.2, 
87.$0 
6.25 

100.00 

Imponance 
Index 

0.00 

Imponance 
Index 

2.95 
94.83 
2.22 

100.00 



TA-6 West ofMDAF Understory 
Date: 8/17/92 
Reader/Recorder: Kathy Bennett 
700 Feet Transect rue: llll61U.WK1 

Rel. 
Plant Plant Rel lmportaDce 

Species Cover Caver Cover F~. Fr~. lndex 
BARE SOn.. 0.00 
ROCK 0.36 
LI'ITER 67.14 
MOSS/LICH 4.50 40.09 0.11 14.81 27.45 

CARX 0.00 0.01 0.01 1.85 0.93 
POAX 0.22 1.92 0.04 5 . .56 3.74 
BROX 0.07 0.65 0.03 3.70 2.18 
MUMO 3.86 34.37 0.27 35.19 34.78 
ALCE 0.29 2.55 0.03 3.70 3.12 
ARCA 0.07 0.65 0.03 3.70 2.18 
TOIN 0.57 3.09 0.06 7.41 6.25 
ANSC 1.29 11.46 0.11 14.81 13.14 
SlliY 0.07 0.65 0.03 3.70 2.18 
GUSA 0.14 1.27 0.01 1.85 1.56 
HYRI 0.00 0.01 0.01 1.85 0.93 
ERJA 0.14 1.27 0.01 1.85 1..56 

ARLU 0.00 0.00 0.00 0.00 0.00 
PENX 0.00 0.00 0.00 0.00 0.00 

Total"" 67.49 11.22 100.00 0.77 100.00 100.00 
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TA-6 Drainage North of Road Circular Plot Overstory 
Date: 8/17/92 
Reader/Recorder: Mary Salisbuiy/Greg Gray, Dan Dunham/ Alethea Banar 
650 Feet Transect FU..E: llll62C.WKI 

ITrees Rcl. Rel 
S~ies iffrces Per Acre Dcnsi!l Av1. DBH Cover Cover 
Trees 
PIPO .5.00 10.99 2.87 6.62 2.55 3.S4 
PIFL 4.00 8.79 2.30 7.38 8.75 12.15 
PSME 39.00 85.71 22.41 4.91 11.86 16.47 
ALTE 3.00 6.59 1.72 0.10 0.10 0.14 
POTR 10.5.00 230.77 60.34 4.63 18.68 2.5.95 
ABCO 11.00 24.18 6.32 6.23 14.43 20.04 
guGA 7.00 15.38 4.02 4.54 15.64 21.72 
Total: 174.00 382.42 100.00 34.41 72.01 100.00 

#Shrubs Rei. Rei. 
S~ies ##Shrub$ Per Acre Dcnsi!l Co~r Cover F~. 
Shrubs 
QUGA 109.00 239.56 6.92 15.64 24.49 1.00 
RONE 20.00 43.96 1.27 8.78 13.74 0.29 
PRVI 136.00 298.90 8.63 7.52 11.71 0.71 
BEFE 147.00 323.08 9.33 6.02 9.43 0.57 
ROSX 4.00 8.79 0.2.5 0.10 0.16 0.29 
JAAM 1151.00 2529.67 73.03 20.80 32.58 1.00 
IUMO 9.00 19.78 0.57 5.00 7.83 0.14 
Total= 1576.00 3463.74 100.00 63." 100.00 4.00 

167,05/12194, OU-1111, Rev.: C 

'· 

Rei. Importance 
Fr!;9. F~. Index 

0.43 9.68 5.36 
0.29 6.45 6.97 
0.86 19.35 19.41 
0.14 3.23 1.70 
0.86 19.3.5 35.22 
0.86 19.35 15.24 
1.00 22.58 16.11 
4.43 100.00 100.00 

Rei. Importance 
F~. Index 

25.00 18.80 
7.14 7.39 
17.86 12.75 
14.29 11.01 
7.14 2.52 
25.00 43.54 
3.57 3.99 
100.00 100.00 



TA-6 Drainage North of Road Understory 
Date: 8/18/92 
Reader/Rcc::order: Kathy BeMett 
700 Feet Transect FILE: lll162U.WK1 

Rel 
Plant Plant Rcl. Importance 

Species Cover Cover Cover F~. F~. Index 
BARE SOU.. 13.71 
ROCK 8.64 
LITI'ER 42.42 
MOSS/LICHEN 3.79 10.75 0.13 5.20 7.97 

BROX 6.43 18.26 0.50 20.23 19.24 
MUMO 1.71 4.87 0.10 4.05 4.46 
KOSC 0.21 0.61 0.01 0.58 0.59 
ANSC 1.29 3.65 0.06 2.31 2.98 
AGAB 3.00 8.52 0.09 3.47 .5.99 
STIX 1.00 2.84 0.10 4.05 3.44 
POAX 1.79 5.07 0.17 6.94 6.01 
CARX 0.14 0.41 0.01 0.58 0.49 
JUNX 4.64 13.18 0.09 3.47 8.32 
TYLA 0.21 0.61 0.03 1.16 0.88 
CIRX 0.29 0.81 0.04 1.73 1.27 
URGR 0.07 0.20 0.01 0 . .58 0.39 
GALX 0.50 1.42 0.07 2.89 2.1.5 
PLMA 0.07 0.20 0.01 0.58 0.39 
niP I 0.93 2.64 0.11 4.62 3.63 
TOIN 0.29 0.81 0.01 0.$8 0.69 
BEFE 2.1.5 6.10 0.20 8.09 7.09 
RONE 0.07 0.20 0.01 0.58 0.39 
FRAM 1.14 3.24 0.17 ·6.94 5.09 
CLEX 0.71 2.03 0.06 2.31 2.17 
ANPA 0.21 0.61 0.03 1.16 0.88 
OERX 0.2.L 0.61 0.03 1.16 0.88 
ROSX 0.36 1.01 0.06 2.31 1.66 
ARUV 0.14 0.41 0.01 0.58 0.49 
PRVI 0.57 1.62 0.06 2.31 1.97 
ACLA 0.72 2.03 0.10 4.0.S 3.04 
RUST 1.07 3.04 0.07 2.89 2.97 
TARX 0.07 0.20 0.01 0 . .58 0.39 
EUPX 0.14 0.41 0.03 1.16 0.78 
TIIFE 0.14 0.41 0.01 0.58 0.49 
QUGA 0.14 0.41 0.01 0 . .58 0.49 
PSME 0.14 0.41 0.01 0.58 0.49 
UNGRASS1 0.86 2.43 0.03 1.16 1.79 

PONX 0.00 0.00 0.00 0.00 0.00 

Tolal: 64.78 3.5.22 100.00 2.47 100.00 100.00 

168. 0.5/12194, OU-1 Ill. Rev.: C 



_ ...... ______________ _ 

~arito Canyon Circular Plot Ovcrstory 
Date: 8//92 
ReaderiR.ccordcr: Lee Pierce/Mary Salisbwy, ban Dunham/ Angela 
SSO Feet Transect Fn.E: RCRA10C. WK. I 

lffrees Rei. Rei. 
S~cies ##Trees Per Acre Densi!l Av1. DBH Cover Cover 
TrtCS 
QUGAT 4.00 10.26 2.03 4.28 0.00 0.00 
PIED 1.00 2.56 0.51 0.10 0.10 0.28 
PIPO 44.00 112.82 22.34 11.84 12.S6 35.25 
PSME 14.00 3S.90 7.11 0.94 2.60 7.29 
ABCO 15.00 38.46 7.61 2.66 8.59 24.10 
ACNE 119.00 305.13 60.41 1.28 11.79 33.08 
Total: 197.00 505.13 100.00 21.10 35.6S 100.00 

#Shrubs Rei. Rei. 
S~ies #Shrubs Per Acre Dcnsi!,I Cover Cover Frs. 
Shrubs 
QUGA 14.00 35.90 2.68 8.22 10.78 0.50 
QUE. 8.00 20.51 1.53 11.02 14.46 0.50 
CLLI 1.00 2.56 0.19 0.10 0.13 0.17 
BETIC 21.00 53.85 4.02 40.00 52.47 0.17 
PAIN 0.00 0.00 0.00 0.10 0.13 0.17 
RICE 16.00 41.03 3.07 0.10 0.13 3.33 
SALX 307.00 787.18 58.81 11.67 15.32 1.00 
ROWO 2.00 5.13 0.38 0.10 0.13 0.17 
RONE 1.00 2.56 0.19 1.00 1.31 0.17 
BEFE 152.00 389.74 29.12 3.91 5.13 0.67 
Total_, 522.00 1338.46 100.00 76.23 100.00 6.83 

169, OS/12194, OU-1111, Rev.: C 

Rel. 
Fs. F~. 

0.17 4.76 
0.17 4.76 
1.00 28.57 
0.33 9 . .52 
0.83 23.81 
1.00 28.S7 
3.50 100.00 

Rd. Importance 
F!!J. Index 

7.32 6.93 
7.32 7.77 
2.44 0.92 
2.44 19.65 
2.44 0.86 
48.78 17.33 
14.63 29.59 
2.44 0.98 
2.44 1.31 
9.76 14.67 

100.00 100.00 

Importance 
Index 

2.26 
1.85 
28.72 
7.97 
18.51 
40.69 
100.00 



Pajarito Canyon Circular Plot Overstory 
Date: 81/92 
Reader/Recorder: Lee Pierce/Mary Salisbury/Dan Dunham/Angela 
600 Feet Transect FD...E: RCRAIOU.WKI 

Ret 
Plant Plant Rei. Importance 

Species Cover Cover Cover F~. F!::S. Index 
BARE SOU. 6.32 
ROCK 0.00 
LlTI'ER 79.88 
MOSSJLICHEN 0.83 6.04 0.02 1.08 3.56 

BROX 0.83 6.04 0.10 6.45 6.25 
AGAL !5 . .58 40.46 0.43 27.96 34.21 
POAX 1.42 10.27 0.15 9.68 9.97 
BEFE 0.02 0.12 0.02 1.08 0.60 
FRAM 0.10 0.72 0.03 2.1.5 1.44 
TIIFE 2.27 16.43 0.22 13.98 1.5.20 
GALX 1.22 8.82 0.27 17.20 13.01 
VErn 0.08 0.60 0.02 1.08 0.84 
VIOLA 0.27 1.93 0.07 4.30 3.12 
CLPS 0.13 0.97 0.07 4.30 2.63 
THPl 0.35 2.54 0.07 4.30 3.42 
TRAX 0.03 0.24 0.03 2.15 1.20 
RHRA 058 4.23 o.os 3.23 3.73 
JUNCUS 0.08 0.60 0.02 1.08 0.84 

SALX 0.00 0.00 0.00 0.00 0.00 
ORFA 0.00 0.00 0.00 0.00 0.00 
IPAG 0.00 0.00 0.00 0.00 0.00 
ROSA 0.00 0.00 0.00 0.00 0.00 
CAAQ 0.00 0.00 0.00 ·0.00 0.00 
CARX 0.00 0.00 0.00 0.00 0.00 
HOJU 0.00 0.00 0.00 0.00 0.00 
APCA 0.00 0.00 0.00 0.00 0.00 
CARO 0.00 0.00 0.00 0.00 0.00 
ACLA 0.00 0.00 0.00 0.00 0.00 
ANPA 0.00 0.00 0.00 0.00 0.00 
ERIX 0.00 0.00 0.00 0.00 0.00 
AS1U 0.00 0.00 0.00 0.00 0.00 
AGSM 0.00 0.00 0.00 0.00 0.00 
GECA 0.00 0.00 0.00 0.00 0.00 
ARLU 0.00 0.00 0.00 0.00 0.00 
TRDU 0.00 0.00 0.00 0.00 0.00 
HYRI 0.00 0.00 0.00 0.00 0.00 
CRJA 0.00 0.00 0.00 0.00 0.00 
LUCA 0.00 0.00 0.00 0.00 0.00 
HEPE 0.00 0.00 0.00 0.00 0.00 
GRAP 0.00 0.00 0.00 o.oo· 0.00 
ROSA 0.00 0.00 0.00 0.00 0.00 

Total== 86.2 13.8 100 1..55 100 100 

170. O.S/12/94. OU-1111. Rev.: C 



Pajarito Canyon Circular Plot Overstory 
Date: 8//92 
Reader/Reamier: Lee Pierce/Mary Salisbury/Dan Dunham/ Angela 
600 Feet Transect FILE: RCRAlOU.WKl 

R.el. 
Plant Plant Rel. Importance 

Species Cover Cover Cover F!S. F!:9· Index 
BARE SOn. 6.32 
ROCK 0.00 
LITI'ER 79.88 
MOSS/LICHEN 0.83 6.04 0.02 1.08 3.56 

BROX 0.83 6.04 0.10 6.4S 6.25 
AGAL s.ss 40.46 0.43 27.96 34.21 
POAX 1.41 10.27 0.15 9.68 9.97 
BEFE 0.02 0.12 0.02 1.08 0.60 
FRAM 0.10 0.72 0.03 2.15 1.44 
THFE 2.27 16.43 0.22 13.98 15.20 
GALX 1.22 8.82 0.27 17.20 13.01 
VETil 0.08 0.60 0.02 1.08 0.84 
VIOLA 0.27 1.93 0.07 4.30 3.12 
a.PS 0.13 0.97 0.07 4.30 2.63 
TIJPI 0.35 2.54 0.07 4.30 3.42 
TRAX 0.03 0.24 0.03 2.15 1.20 
RHRA 0.58 4.23 0.05 3.23 3.73 
JUNCUS 0.08 0.60 0.02 l.OS 0.84 

SALX 0.00 0.00 0.00 0.00 0.00 
ORFA 0.00 0.00 0.00 0.00 0.00 
IPAO 0.00 0.00 0.00 0.00 0.00 
ROSA 0.00 0.00 0.00 0.00 0.00 
CAAQ 0.00 0.00 0.00 0.00 0.00 
CARX 0.00 0.00 0.00 0.00 0.00 
HOJU 0.00 0.00 0.00 0.00 0.00 
APCA 0.00 0.00 0.00 0.00 0.00 
CARO 0.00 0.00 0.00 0.00 0.00 
ACLA 0.00 0.00 0.00 0.00 0.00 
ANPA 0.00 0.00 0.00 0.00 0.00 
ERIX 0.00 0.00 0.00 0.00 0.00 
AS 'Ill 0.00 0.00 0.00 0.00 0.00 
AGSM 0.00 0.00 0.00 0.00 0.00 
GECA 0.00 0.00 0.00 0.00 0.00 
ARLU 0.00 0.00 0.00 0.00 0.00 
TRDU 0.00 0.00 0.00 0.00 0.00 
HYRI 0.00 0.00 0.00 0.00 0.00 
CRJA 0.00 0.00 0.00 0.00 0.00 

l LUCA 0.00 0.00 0.00 0.00 0.00 
HEPE 0.00 0.00 0.00 0.00 0.00 
ORAP 0.00 0.00 0.00 0.00 0.00 

t 
ROSA 0.00 0.00 0.00 0.00 0.00 

Total= 86.2 13.8 100 1.55 100 100 

I 170, OS/16194, OU-1111, Rev.: C 
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