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10:00-10:15 Facility Management Perspectives Tom Alexander, DX-D0

10:15=-10:30 Wildfire and Threatenec and Endangered Charisse Sydariak, NPS
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Forest Service Planning
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ERRATA

In Section 4, “Preliminary Land Cover Mup for LLos Alamos National Laboratory,” Page 6, please
change the fourth sentence to reac:

In other words, although 1005 of :he mixed conifer pixels identificd by the satellite are acrially
mixed conifer (Table 2), only $7% of the mixed coniter plots visited have been correctly identified
as mixed coniler,

The Jast line of the first column on page 6 should read:

This modification resulted in the accuracy caleulation increasing from 0.32 to 0.64

Tables <+ and 5 on puge 7 should be replaced with the following:

Table 4. "Accuracy Assessment” using 47 plots, with some original categorics grouped

Satellite MixCon Aspen Pipo Grasses PJ

Reference 2 4 345 G7 e Sums
Mixed Conifer 4 | 2 7
Aspen 3 I 4
Ponderosa Pine 12 3 15
Grasses/Shrubs 3 0 2 Il
Pifion/Juniper 5 5 t0
Sums 4 4 13 14 7 7

Total correct = 30 Overall Accuracy = 0,64

Table 5. Breakdown of Table 4 by cover type and error type,

Cover Type

Producer's Accuracy
[Omussion Error]

User's Accuracy
[Commission Error)

Mixed Conifer 0.57 1.00
Aspen 0.75 0.75
Ponderosa Pine 0.80 0.67
Grasses/Shrubs 0.55 0.43
Pi—on/Juniper 0.50 0.7
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Please replace Table 3, page S, with the following:
Table 3. Breakdown of Table 2 by cover type.dnd error type. i

Cover Types Produccr':.;f'A'ccura'cy" 'Uscr';::“A;cumcy _
[Omission Error]. . [Commission Error]

Mixed Conifer 0s7. 1 -1.00

Pipo/Mixed S - 000

Aspen 075 v ; 0.75 . :
Ponderosa Pine 033, - 056
-Turf Grusses - 0.00 :
Grasses 'R A . .0.08
Pifon/luniper /grass 0507 - 0.29
Piton/luniper /rock 000 - de
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Papers in this nctebook are products of the first yaar of effert toward develepment of a
Threatenec and Endangered Species Habitat Management Plan at Los Alamos Natonal
Laboratory. With the exception of the papers related to management issues, all reports are
related to 1asks cutlineg in the April 1996 Wark Plan, These papers are interim reperts and are
considered draits, The notebook is not intended for wide distnbuten.
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Threatened and Endangered Species Habitat Management Plan

Summary of Tasks Completed
Teralene 8. Foxx®, Project Manager

*Ecology Group, Los Alamos Natienal Laboratory

1.0 Introduction

This notebook contains the information
gathered toward preparation of a Habitat
Management Plan (FIMP) for species of
concern (SOC) and those threatened and
endangered species (TES) that may oceur on
or ttilize the 43 square miles of Los Alamos
National Laboratory (LANL). The Record of
Decision (ROD) for the Dual Axis Radio-
graphic Hvdrodynamic Test (DARHT) Factlity
Environmental Impact Statement (EIS) (Octo-
ber 1995) mandates completion of the HIMP
by October 10, 1998. The papers presented in
this notebook represent the studies and the
products from those studies for the first year
of activity, FY96,

The data reported here represents the
combined efforts of personne! within LANL,
including individuals in the Ecology Group
(ESH-20), Environmental Sciences Group
(EES-15), Facility for Informaton Manage-
ment, Analysis, and Display (FIMAD) (EES-
5), Facilities Management Unit 67 (FMU-67),
and Computing, Information, and Communi-
cations Group (CIC-1), The effort also repre-
sents collaboration between National Biologi-
cal Service (NBS). LANL, and Bandelier
National Monument (ENM) for the study of
bats and rare bat species, Various consultants
supplemented the internal Laboratory exper-
tise in supplying information about specific
species: Terrell Johnson for bald eagle, per-
egrine falcon and Mexican spotted owl;
Nelson Jarmie and Fran Rogers for fungi:
David Hafner (Museum of Natural History)
for Goat Peak pika; and Louise Trippe, US
Forest Service, for salamanders. The papers
in this notebook are draft interim reports of
on-going studies.

The HMP effort covers species that are
considered threatened or endangered under the
Endangered Species Act (ESA). Additionally,
we considered all “species of concern,” previ-
ously known as candidate species (C1 and
C2), and species listed by the State of New
Mexico as sensitive, threatened, or endan-
gered. In this document “species of concern”
and state listed species will collectively be
culled species of concemn (SOC). For defini-
tions of terms used in this report see Appendix
A. Sec Appendix B for a list of acronvms.

2.0 Background

The Department of Energy (DOE) pub-
lished a Final EIS on the DARHT Facility at
LANL (DOE/EIS-0228, August 1995), The
U, S. Environmental Protection Agency (EPA)
published a Notice of Availability of this EIS
in the Federal Register on September 8, 1995
(60 FR 46833). The Final EIS identifies and
discusses measures that DOE considered in
order to mitigate potential adverse effects
resulting from the various alternatives promul-
gated in the Draft EIS.

DOE issued a ROD on the DARHT pro-
posal on October 10, 1995, and published the
ROD Monday, October 16, 1995 (60 FR
53588), pursuant to regulations of the Council
of Environmental Quality (40 CFR 1500-
1508). Among other things, the ROD states
that DOE wil] develop several mitigation
actons to protect soils, water, and biotic
resources, In these mitigation measures, DOE
will take special precautions to protect the
Mexican spotted owl (Strix occidentalis
lucida), will prepare a laboratory-wide HMP
for all TES species occurring at LANL, and
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will implement mitigation measures discussed
in section 5.11, Volume 1 of the DARHT Final
EIS. The Mitigation Action Plan for the
DARHT, published January 23, 1996, pro--
vides additional information on how DOE and
LANL will meet the commitments made in the
DARHT ROD. The HMP must be complctcd'
within 3 years of the ROD or by October 10,
1998.

In addition to the mandate resulting from -
the DARHT ROD, the Endangered Species
Actof 1973 (16 USC 1531 etseq.) (ESA -
1973) mandates pro:ccuon. conscrvation, and
perpetuation of species. This law was enacted:
10 help prevent the extinction of animals and
plants considered TES, Under the law, the
Secretary of the Interior, acting through the -

11.8. Fish and Wildlife Service (USFWS), is -

granted broad powers to protect and conserve *
terrestrial and nonmarine wildlife and plants -
in serious jeopardy of extinction. Noncompli-

ance with the ESA can resultin fines and j:nl :

termns.

Under the ESA it is illegal to kill, collect,. -
remove, harass, import. or export a TES. Thae
Act also calls for interagency cooperation and

xmposcs three requirements on all federal

agencies through Section 7: 1) the Act directs.

federal agencies to utilize their authorities to
carry out conservation programs for listed
species; 2) every federal agency is required to-

ensure that its activities or programs will not-
Jcopardxzc the continued existence of a listed

spcczc:,. and 3) Section 7 directs all federal

agencies to ensure their activities or programs™

de not result in the destruction or adverse
modification of a critical habitat.

[ &)

{

Section 4 (F) (1).of the ESA of 1973
requires the qccrcmry of the Interior (usually
delegated to the Director of the USFWS) to
“...develop and implement (recovery) plans
for the conservation of endangered species and
threatened species . .. unless he finds that
such a plan wili not promote the conservation
of the species. Rccovcry tcams, composed of
specialists on a species, develop recommenda-
tions on steps necessary to remove a species
from the List of TES Wildlife and Plants.”
Federal agencies may be involved in imple-
mentation of recovery. plans.
~ Beyond the federal protection under the
ESA. New Mexico's Wildlife Conservation
Act and New Mexico's Endangered Plant
Species Act (EPSA) are state laws designated
to protect the plant and animal resources of
the State of New Mexico. The HMP will also
consider species listed as TES under state law
and will coordinate with state authorities in an
effort to identify and conserve these species.
Although state listed species are not protected
under the ESA, they may be protected under
other federal laws such as the Migratory Bird
Treaty Act, the Bald Eagle Protection Act, and
other regulations protecting biota. (see Appen-
dix C). Additionally, state listed species are
genezally prime candidates for federal listing
if populations decline and may be considered
SOC by USFWS. The inclusion of these
species in the VP will also help to avoid

&

future project delays. .




3.0 Description of the area
3.1 Geographic Setting

LANL is situated in Los Alamos County
in north-central New Mexico, approximately
100 km (60 miles) north=northeast of Albu-
querque and 40 km (25 miles) northwest of
Santa Fe (Figure 1). The county is approxi-
mately 283 km® (109 mi®) and is situtated in
the Jemez Mountains. The western boundary
encompasses some peaks of the Sierra de Los
Valles, the mountainous rim of the Valles
Calderu, and portions of the table-like exten-
sion on the castern slopes, known as the
Pajarito Platcau. This plateau extends ap-
proximately 16 km (10 miles) from the base of
the mountain slopes and ends at the Rio
Grande. It is dissected by narrow precipitous
canyons separated by finger-like mesas.
LANL is located at the base of the Sierru de
Los Valles and on portions of the plateau. It
comprises 112 km*® (43 mi®) of the lands
within the county. Because of the rugged
topography, most of the facilities are confined
to the mesa tops and concentrated in devel-
oped technical areas. The remotcness, the
lack of development, and the rugged topogra-
phy provide habitat for a variety of plant and
animal species including species listed as
endangered or threatened and SOC under the
ESA.

3.2 Geologic Setting

The Jemez Mountains are 2 remnant of a
massive volcano that erupted 1.4 to 1.1 million
years ago. Ash from the eruptions laid down
300 m (985 ft) of welded and nonwelded tuff
on the eastern flanks. The rim of the collapsed
volcano is called the Sierra de Los Valles. The
rim has nine peaks including Cerro Grunde,

Pajarito Mountain, and Caballo Mountain,
The tops of the mountains range from 2895 m
(9500 ft) to over 3353 m (11.000 ft) in eleva-
tion. On the eastern flank of the mountains,
an apron-like plateau, the Pajarito Plateau, is
formed from a consolidated ash wif, The
plateau is dissected into canyons and mesas
(Burton 1982),

4.0 Methods

As stated in the Work Plan (April 1996),
the development of 0 TES HIMP will require a
systematic step-by-step approach based an
ccosystems management. TES populations
(both current and goal) will have to be us-
scssed, TES habitats (present and future) must
be identified, and LANL mission requirements
(present and future) for the identified areas
will be defined, Detailed analyses of the
above factors and the interrelationships will be
developed, The data gathering for the FDMP
must span three years to provide the necessary
survey data required by USFWS protocols for
determination of species presence and popula-
tion levels. Additionally, the extensive work
needed to develop the Geographic Information
Systems (GIS) applications, to mode! the
individual species for ecological risk, to
develop monitoring plans, and to understand
Laboratory activities will require the first 2
vears, The third year will be devoted to
integration of all information into a too! that
can be used for proactive assessment of
impact of activities to TES and SOC.

Table 1 provides a general overview of the
three-year schedule outlined in the 1596 Work
Plan.

v
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Table 1: TES HMP, General Overview,

Year 1

Year 2

Yeur 3

Subsequent Yeary

Data Acquisition
and Integration of
Data (Tusks 1,2, 3,
and 4)

Modeling of Habitats

HMP

Annual Review of Plan

Determining Laboratory
Projects and Activities
related to Mission

Determining Laborutory
Projects and Activities
related to Mission

Determining Laboratory
Projects and Activities
related to Mission

On.yoing through
project review

(Tasks §) (Tasks 5) (Tasks 5.6, and 7)
Integrating project and Development of Species Development of NEPA
species requirements Monitoring Plans/ Documentation
6.7 Ecological Risk
Surveys (Task 8) Surveys Surveys Surveys
5.0 Results Assessing toxicological and ecological

There are 8 tasks with subtasks that were
defined for FY96, The products resuiting
from activities related to each task and subtask
are presented as a separate paper in this
notebook. Although each paper stands alone,
the information is integrated into a beginning
GIS application to evaluate projects,

The results of the activities for FY96 are
presented in the following order in this over-
view. The task number as presented in the
1996 Work Plan is in parentheses.

Threatened, endangered, and species of

concern lists (Task 1).

Surveys for species (Task 8).
Development of a land cover map

(Task 3).

Database Design: Database Structure/
Naming Convention/Data Entry (Task 2).

risk (Task 6).

Determining Mission Requirements

(Task 5).

Integration of Mission and TES require

ments (Task 7).

Literature review (Task 4),

5.1 Threatened, Endangered, and
Sensitive Species Profile

The most recent listings for TES and SOC
were obtained from the USFWS and the State

of New Mexico, From these listings the
species that were reported to occur, or poten-

tially could occur in Los Alamos County were
extracted and species profiles were developed.

This information is reported in “Threatened,
Endangered, and Sensitive Species Profile”
(Hinojosa 1996; Section 2).
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This profile is intended to provide a
thumbnail deseription of various plant and
animal species on state and federal lists. - .
Additionally, we have begun a listing of - "
species we call “local concern™. These species

are ones that are rarely found in the area and

are often associated with unique habitats,
Under state and federal regulations they are
not protected but they often occur in areas

such as wetlands that are considersd sensitive

or they are found in habitats that are disap-
pearing because of urbanization.

We have eliminated black hawk 5
(Buteogallus anthracinus) from our list at the |

recommendation of Terrell Johnson and Sandy -
Williams (State of New Mexico, Endangered -

Species Unit). We have added zone-tailed

hawk (Buzeo albonotatus) to our list, also at _- i

their recommendation.

5.2 Field Surveys and Studies to
Determine the Status of TES and SOC
on LANL and in Los Alamos County

spotted owl, peregrine falcon (Falco
peregrinus anatum), and southwestern willow
flycatcher (Empidonax traillii extimus) during
FY96. The results of these surveys are re-
ported by Keller (1996). Johnson (1996) has

and golden eagle (Aquila chrysaetos) along
the Rio Grande. He has also monitored the
status of peregrine falcon in the Jemez for

many years. Trippe and Haarmann (1996) did.
an evaluation of the use of satellite imagery as .
4 tool to predict Jemez Mountains salamander. -

(Plethodon neomexicanus). No systematic
surveys were conducted for this organism.
The NBS surveyed for bat species on the
Pajarito Plateau including the Myoris bats

Y

(SOC) and spotted bat (Euderma maculasum)
(Bogan et al. 1996). Experts were contacted
and literature was'surveyed for information
about Goat Peak pika:(Ochotona princeps
nigrescens), black-footed ferret (Mustela
nigripes), and New Mexico meadow jumping
mouse (Zapus hudsomuslucus) (Biggs 1996),
Surveys for sensitive plant species were not
conducted because of the extreme droughr
condition during the normal blooming ume,
which would have invalidated the surveys.
Studies on macroscopic fungi have been
conducted over the past five years by Jarmie
and Rogers (1996). | -

5.2.1 Surveys for Mexican Spotted Owl!
“For the past 3 years, three primary areas at
LANL were surveved for Mexican sponcd
owl. The surveys revealed a ncsnng pair of
owls that subsequently! fledged a pair of young
durmg two of the years (Kcucr 1996: Section

. 5.2.2 Surveys fors'outhwestem Wil-

Field surveys were conducted forMexican' . low Flycatcher v

‘During 1995 and 1996, two primary areas

' . were surveyed for the southwestern willow
. flyeatcher. The southwestern willow f]v-
-, cateher was not found (Kcl]cr 1996;

' Sccnon 3. ;

studied bald eagle (Haliaeetus leucocephalus) _' ‘
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5.2.3 Goat Peak Plka, Black-footed
Ferret, and New Mexico Meadow Jump-
ing Mouse

Three mammals species, other than bats,
are on state and federal lists for the County of
Los Alamos, They ure the Goat Peak pika. the
black-footed ferret, and the New Mexico
meadow jumping mouse. NO surveys were
done for these three species during FY96.
Once the land cover map is completed, an
assessment of potential habitat will be done,
Experts were queried for further information
about these species. Species such as the New
Mexico meadow jumping mouse have been
surveyed for at LANL in past years but have
not been found (Biggs 1996; Section 3).
Black-footed ferret has not been reported in
New Mexico since 1934 and LANL does not
have extensive prairie dog towns, Goat Peak
pika has been found in Los Alamos County
but only on the high mountain peaks.

5.2.4 Bald Eagle Habitat Management
in the Los Alamos National Environ-
mental Research Park

Bald eagles winter along the Rio Grande
but are not known to nest in the area, Most
wintering bald eagles congregate downstream
from LANL, but LANL contains winter
foraging and roosting habitat and potential
nesting habitat. Potential nest and roost trees
in White Rock Canyon have been mapped and
will be monitored for signs of use. Sensitive
zones around these trees have been mapped to
trigger review of potentially disturbing activi-
ties. Interagency coordination will increase
the effectiveness of the bald eagle habitat
management in the area (Johnson 1996:
Section 3).

5.2.5 Golden Eagle Habitat Manage-
ment in Los Alamos National Environ-
mental Research Park

Golden eagles regularly breed in White
Rock Canvon and have nested in LANL. A
sensitive zone around an historic nesting cliff
has been mapped to tngger review of poten-
tially disturbing activities (Johnson 1996:
Section 3).

5.2.6 Peregrine Falcon Habitat Man-
agement in the Los Alamos National
Environmental Research Park

Suitable breeding habitat for the American
peregrine falcon is located in and around
LANL. The entire area is suitable foraging
habitat, Suitable breeding areas in and around
LANL have been identified, and the most
important sensitive zones have been mapped
to trigger review of potentially disturbing
activities. A habitat management plan has
been drafted for some suitable breeding
habitat, which will require interagency coop-

eration to complete (Johnson 1996; Section 3).

5.2.7 Jemez Mountains Salamander
Trippe and Haarman (1996: Section 3)
designed a study to determine the accuracy
and feasibility of using satellite imagery
technology to locate and predict specific
habitat, using the Jemez Mountains sala-
mander as a model species. The satellite
imagery did not prove successtul in predicting
the habitat sites but proved to be a good first-

cut tool in predicting areas of potential habitat.

Additionally, informal surveys provided the
researchers with experience and information
as to the types of conditions in which the
animals live.




5.2.8 Bats in the Jemez Mountains -
The second year of a multivear study for ,'
bats was completed. The goals of the study .
were to assess the current status of bats (p:m-
ticularly SOC), elucidate distribution and
relative abundance, and obtain information- on
sites used by bats as roosts, Thus far 828 bats =_

of 15 species have been captured and released.’

In 1995 the first spotted bats were captured at -
BNM and in 1996 they were heard at several
locations on LANL. Gcncral searches of chffs

in canvons revealed active night roosts and -
recently-used day roosts of several species,. . !

including an unknown colony of over 500

free-tailed (Tadarida bats). Eight SOC were
netted in the Jemez, Many of these bats ~
(Myotis evotis, M. thysanodes, and M. vo[an.;)' ‘

were frequenty captured and a fourth (£, |

maculatum) was captured occasionally and -
heard frequently (Bogan et al. 1996; Section- -

3). Additonally, from this study a video on

bats is being produced for Bradbury Science |

Museurm as part of their natural resources
display.

5.2.9 Survey for the Woedlily, Hellebo~ -

rine Orchid, Yellow Lady’s Slipper, and- g ’
" had the highest accuracy, however, the differ-

' entiation of gmssl.mdslshrublands/snvanna
! was not well dctcn-mncd and will require

Grama Grass Cactus
Surveys for the woodlily (Lilium
philadelphicum var. andinum), helleborine-

orchid (Epipactis gigantea), and vellow iady's_ ;
. aceurate definition in those cover classes

slipper (Cypredium calceolus var, pubescem‘)
were not conducted. Until July 1996, New

Mexico was in extreme drought conditions. .- o
Preliminary surveys of vegetation indicated -

that common species were not blooming,
stream beds were dry, and environmental
conditions were not acceptable for valid

surveys. Spot checks of species such as the .

grama grass cactus (Toumeva papvracarrha)
showed that there was drought stress and

.

many of the smaller cacti had died. In FY97,
we will do surveys 1f normal rain patterns
exist. ‘ g.

5.3 Development of a Land Cover Map
and Land Cover Classification

\ This task resultediin 4 products, Two of
the products were directly related to the land
cover map; two products were the completion
of long-term data bases related to vascular and
nonvascular species, Data about vascular and
nonvascular plants will be used for the busis of
vegetation classification for the-land cover
map. A systematic use of naming conventions
will be used for the GIS dat bases.

.
5.3.1 The Land Cover Map

The HMP calls foridentifying areas on
LANL property which:are suitable or poten-
tially suitable habitat fer TES. The production
of a land cover map is. the first step necessary
to meet that goal. Landsat Thematic Mapper
(TM) images were classified into 50 classes
using an ISODATA clustering technique in an
unsupervised classification. This process
resulted in a land cover map with 10 classes.
Classification of the forest.and woodland arcas

additional field study to:give the map 2 more

(Koch etal. 1996; Sccuon 4)
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5.3.2 Preliminary Land Cover Classifi-
cation

Major Jand cover types were identified by
using the satellite imagery. To describe the
land cover types and to further classify them
into community types, 2 Working Draft Key
was developed. The land cover types found in
the area were classified according to physiog-
nomic and floristic characteristics. The
hierarchical classification is modeled from the
New Mexico Natural Heritage Program
(NMNHP) New Mexico Gap Analysis Map
Legend. We identified the following cover
types: mixed conifer, ponderosa pine, pinon-
juniper, and juniper woodlands. The grassland
and shrubland classes were not ¢lassfied into
cover types at this time. We also will do
additional classification of the riparian/wet-
lund areas (Foxx et al. 1996; Section 4),

5.3.3 Annotated Checklist of Vascular
Plants of the Jemez Mountains

Basic to a classification for land cover and
habitat modeling is an understanding of the
species that occur in an area, Therefore, we
have completed an update of a checklist that
was developed by Foxx and Tierney (1985),
The information presented for this review
builds on the cheeklist done in the 1980s, We
have annotated the checklist with information
about biology and ecology of each species.
The checklist is annotated with taxonomic
information, geographic and bhiological infor-
mation, economic uses, wildlife cover, reveg-
eration potential, and ethnographic uses.
There are nearly 1000 species that have been
noted for the Jemez Mountains (Foxx et al,

1996; Section 4),

5.3.4 Survey of Los Alamos County
and Bandelier National Menument for
Macroscopic Fungi

Fungi are ecologically important to forest
systems. Therefore, a knowledge of the fungal
flora is important in developing a HIMP,
Additionally, rare fungi have been found in
association with the Jemez Mountains sala-
mander.

In 1991, we began a survey of the macro-
scopic fungi living within the ecosystems of
the Pajarito Plateau. During FY96, we com-
pleted the data base for the specimens col-
lected. A species list has been generated.
Although most of the work was done prior to
1996, the information is useful to this project
and will become part of the data bases devel-
oped and maintained on the GIS, To date we
have catalogued 1048 specimens and identi-
fied 241 species, Fifty-one species are new to
the State of New Mexico mycology lists, Six
speeies are considered rare (Jarmie and
Rogers 1996; Section 4),

5.4 The GIS Phase, Development of a
Database Design.

This task is essentiad to identitying habi-
tats, locations of species, population sizes and
dynamics, and long term management of
species, Personnel within ESH-20 began
development of a GIS data base for the TES
HMP. The data base is used to store ecologi-
cal data, both spatial and tabular, and the GIS
can be used to query, analyze, model, and
display data. In FY96 we developed a GIS
data dictionary, a data base design, and have
imported data into the design.




Four subtasks were completed: develop-
ment of a draft data dictionary. data inventory/
data base design/naming conventions, data
entry/conversion, and map production,

Currently the database contains over
12,000 records. The data that have been
imported into the data base can be queried,

displaved, and analyzed. An ArcView applica-

tion that can demonstrate these abilities has -

been developed, With the development of this |
application, we can ussess project interactions
with known TES habitats (Beanett et al, 1996: |

Section 5).

5.5 Preliminary Ecologiczl Risk As-

sessment of the Mexican Spotted Ow! -

at Los Alamos National Laboratory

Special measures must be taken to protect
certain species that are considered TES, Todo "

50, risk to species from any radiological or
nonradiological contaminants must be evalus

ated. During FY96 a preliminary ecological &
risk assessment on the Mexican spotted owl in

two Ecological Exposure Units was performed
using a modified EPA Quotient method, the
FORTRAN model “ECORSK3" and a geo-" -
graphic information systera. Estimated doses
to the owl were compared against reference

source types.

Hazard Quotient results, based on model- °

ing assumptions and conditions, indicated no

™ unacceptable risk to the owl, including a

measure of cumulative effects from multple
contaminants that assumes a linear additive
toxicity type. Information on risk by specific .
geographical location was generated, which
can be used to manage contaminated areas,

owl habitat, facility siting, and facility opera-
tions in order to maintain risk from contami-
nants to acceptably low levels (Gallegos et al.
1996 Section6). -

5.6- The Mission of the Laboratory and
Threatened and Endangered Species
and Species of Concern

A key clement of the TES HMP is the
mission requirement task. This task identified
and considered the current and future DOE
and University of California “mission" for
LANL as part of the plan. In the management
of the TES and SOC, the goal is to evaluate
the relationship between activides done
toward the mission and the requiremnents for
protection, conservation, and recovery of TES
and SOC (Haagenstad1996; Section 7).

. During FY96, we have developed a pilot
ArcView application that is used to identify
and evaluate the interactions between mission-
related activities and TES, SOC, and their
habitats, This FMU is located in the central
portion of the Laboratory, involves many tvpes

~ of activities, and has documented TES and

. SOC concems. Information was gathered

. about activities, data availability, and proposed
. projects. (Haagenstad 1996: Section 7).

doses generating hazard indices for three nsk S
. 5.7 The Development of a GIS Applica-

tion as aTool in Project Assessment;
an Integration Task | :
As the ecological dam bases are trans-

- - ferred to the GIS, the task to integrate the
~ ecological data with the:mission-related

activities is possible. Information residing in

/ “the various databases (cco]ogxcal and informa-
* tional) and map layers (roads, land cover.
- _' topography, sensitive areas) can be used for




for the purpose of evaluating the potential
impacts of a project to a species, The
integration tasks relies on information
gathered in all other tasks including the GIS
Phase (Task 2), development of the land cover
map {Task 3), mission information (Task 5),
and survey information (Task 8).

During FY96 we have developed an
ArcView Program Application which allows
the user to query the data bases to determine
the location of a hypothetical project at the
Laboratory. During FY97, the application will
be refined and additional look-up tables
developed. Figure 2 is a simplistic diagram of
the application (Bennett et al. 1996, Foxx et
al, 1996; Section 5 and 7).

5.8 Survey of the Literature

Essential to understanding the habitat
requirements of TES and SOC is information
gathered from other researchers. Background
information is needed for toxicological model-
ing and ecological risk studies, developing
Habitat Evaluation Procedures (HEP), con-
ducting TES surveys, developing monitoring
plans, and understanding habitat requirements,
During FY96, we did a systematic search of
the literature to find information about TES
and SOC. To date, we have entered references
related to these species into 2 bibliographic
data base called ProCite. From the literature,
we have developed habitat use and feeding
habits tables for 10 of the species (Gonzales et
al. 1996; Section 8).

6.0 Conclusion

This project received funding in mid-year,
We have accomplished all the tasks set forth in
the Work Plan for FY96. We have a draft Jand
cover map with preliminary classification of
the land cover classes, and we have success-
fully surveyed TES species and developed an
ecological risk model for Mexican spotted
owl. Data from biological surveys have been
entered into the GIS making it possible to
access information that was previously buried
in tiles, We have integrated information about
TES and mission activites demonstration
project into an Arc¢View application, This
application will become the basis for project
reviews and will integrate Laboratory activi-
ties and TES and SOC habitat requirements.

Although we have accomplished a great
deal in this first year, much work still needs to
be done. The sccond year will be used to
provide additional information needed for the
HMP. We anticipate further refinement of the
land cover map and classification. Modeling
of habitats for species difficult to survey will
begin, Habitat Evaluaticn Procedures (HEP)
will be used to determine if nonchemical
impacts (¢.g., tree cutting) will alter habitats.
Monitoring plans will be written for each
species, Toxicological and ecological risk
analyses will be conducted for the bald eagle,
peregrine falcon, and SOC. We will broaden
the scope and use of the GIS ArcView
application for other types of activities at the
Laboratory.

Accomplishing the tasks for FY96 set out
in the Work Plan will assure that we meet ail
the milestones to provide a Habitat Manage-
ment Plan by October 1998,
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APPENDIX A
DEFINITIONS
The following definitions are used in this
Work Plan.

Endangered Plant Species Act: A New
Mexico state statute which provides the
designation and protection of plant species
which are in danger of becoming extinet,

Endangered Species Act: A federal statute
which provides for designation and protection
of wildlife, fish, and plant species which are in
danger of becoming extinct and to the ecosys-
tems on which species depend.

Federal Candidate Species: This designa-
tion has been formerly called a C1 or C2
species. Because of changing concerns in
Congress, the USFWS recommends these
species be called species of concern (SOC)
(personal information from USFWS to T.
Foxx and D, Keller, 2/16/96),

Federally Enduangered Species: Any species
which is in danger of extinction throughout all
or a significant portion of its range.

Federally Threatened Species: Any species
which is likely to become an endangered
species within the foreseeable future through-
out all or a significant portion of its range.

Formal Consultation: Is initiated with
USFWS when a federal agency determines a
proposed project is likely to impact a TES or
critical habitat,

SOC: See Federal Candidate Species. In the
context of this Plan it will also designate state
sensitive species and federal candidate spe-
cies,

State Endangered Plant: A plant which has
been listed on New Mexico's state endangered
list. The plant is rare in numbers and/or
occurrences and its further existence in the
state is threatened without protection.

State Group 1 and 2 Species; Group | and 2
are animal species considered to be TES in the
state of New Mexico. Group 2 species are
those species whose prospects of survival or
recruitment within the state are likely to
become jeopardized in the near future,

Threatened and Endangered Species (TES):
In the context of this plan, TES shall represent
both Federal and State TES.

Wildlife Conservation Act: A state statute
which became cffective on July 1, 1974, This
Act provides for the protection of al] animal
species which are threatened or endangered
within the state.

APPENDIX B
LIST OF ACRONYMS
ARCINFO A Geographic Information
System developed by

Environmental Systems
Resecarch Institute, Inc.

BNM Bandelier National Monument

CEQ Council on Environmental
Quality

DARHT Dual Axis Radiographic

Hydrodynamic Test Facility
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Department of Energy

Environmental Impact

Statement D
Environmental Protection 4'1,";'
Agency .
Endangered Plant Species Acr. !
Endangered Species Act .

A

Environment, Safery, and ",

Health Division
Ecology Group
Fagcility for Information

Management, Analysis, and ;

Display

Geographic Information
System

Habitat Management Plan
Los Alamos National
Laboratory

National Biological Service s

National Environmental Pohcy
Act

New Mexico

National Wetland Invcntory
Record of Decision

Species of Concern
Threatened and Endangcmd
species

Thematic Mapper

United State Fish and W‘xldhfc
} Wi]dhfc Conscw:mon Act (N’VISA 17-2-37

Service

Universal Transverse Mcrcator f:

I
" APPENDIX C
REGULATORY DRIVERS

Bald and Goldcn Eaglc Protecuon Act (16
USC 668) ,.'i,‘.': |

Clcan Water Act ( 33‘US C. 1251 ct seq.)
Endangered bpcc:cs Act (16 USC 1531 et
scq) i
E:cccuuvc Ordcr 1 1988 Floodpl:nns Manage-
m:nt also 10 CFR 10”" '

Executive Order 11990 Wctlnnds Manage-
mcm. also 10 CFR 1022 '

(-r-"

Fish and Wildlife Consqmuon Act (P.L. 96-
366, 16 USC2901)

a""l.,'

Fish and Wildlife Coord.mnnon Ac: (16 USC
66 1'et seq.) :

. ‘(1 T
ngratoq Bird Trcnly*Act (16 USC 703 et
scq )

Nauonal Euvxronmcnml Policy Act (42 USC
4341), and also 40 CFR 1500-1508 (Compli-

| ance with NEPA, Council on Environmental

Quality [CEQ] and 20 CFR 1022
-y o

througb 17-2-46, JulyI 1974)

.(

. New Mcxxco Endange.rcd Pl:mt Spccxcs Act

1 (NM75-6-1).0f 1985 and artendant regulation

o NRDRule $53. L.
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An Introduction to:
Bighorn Re-establishment Assessment-Significant
Issues, Concerns, and Questions to be Answered for
Department of Energy (DOE)/Los Alamos National Laboratory (LANL)

Leslie A, Hansen

The New Mexico Department of Game and Fish (NMDGF) has proposed re-establishing
Rocky Mountain bighorn sheep in White Rock Canyon, This re-establishment is part of a long-
term plan for restoring and maintaining at least 7 populations of bighomns of over 100 individuals
each in New Mexico. Landowning agencies, and Pueblos involved in the White Rock Canyon
project include the National Park Service, the U.S, Forest Service, the Department of Energy,
Cochiti Pueblo, San lidefonso Pueblo, Santa Clara Pueblo and Los Alamos County. Bezause
federally-owned lands are affected, the proposal for re-establishment of the bighorn sheep must
go through the National Environmental Policy Act environmental assessment process.

The plan of NMDGF to expund the range of the Rocky Mountain bighorn sheep in New
Mexico represents the type of proactive efforts that are required to prevent species from becom-
ing threatened or endangered in this state. There arc some obvious economic as well as biologi-
cal benefits to keeping species off the threatened and endangered species (TES) lists, Right now,
Rocky Mountain bighom sheep do not require federal protection or regulation, do not require the
intensive surveying and management associated with TES, provide some hunting opportunities,
and may generate economic benefits through tourism. By restoring bighorn populations in the
state, NMDGF is helping to restore a missing ecosystem ¢component and to secure present and
future human options.

However, the Environmental Assessment process already is revealing some of the con-
flicting sociul values which make management of TES. and of all species, such a challenge. This
area is richly endowed with archeological sites, which federal agencics are legally mandated to
protect. What effects might bighorns have in causing damage and erosion to these sites?
Landowning agencies would like to determine the impacts of the bighoms on their environment
by monitoring soil erosion rates, range condition, bighorm movements, and population dynamics.
This information is necessary to prevent adverse effects resulting from bighormn population
growth and to properly manage the herd. Yet, in this cra of budgetary austerity, where will the
money come from to monitor these environmental impacts? Private landowners may have
concerns that bighoms will become garden pests as the re-estublished elk have.

What is the appropriate course of action? Which values should tuke precedence? Hope-
fully, through involving landowners and the public in the environmental assessment process, we

will be able to identify and resolve these tvpes of issues in the best Jong-term interests of humans
and our environment. Issucs identified by landowning agencies were evaluated by DOE/UC and
are presented below,
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Bighorn Re-establishment Assessment-
Significant Issues, Concerns, and
Questions to be Answered for Department
of Energy (DOE)/Los Alamos National
Laberatory (LANL)

Instructions: Answer questions, citing sources and
Justifving reasoning; provide background
information. ldentify possible consequences if the
issue is ignored, Propose an impacts mitigation
action that would eliminate an adverse effect
finding and evaluate the consequences of the
proposed mitigation, Please note additional issues
and concerns that arise as a result of your
cddressing these questions and conversing with
members of your agency or an ¢ffected entity. If
possible, address these concerns in the same
manner as described above,

Summary: We collected information to evaluate
issues and concems involved with the proposed re-
establishment of bighom sheep in White Rock
Canyon. Four issues are judged to be critical to
the re-establishment effort: (1) degradation of
natural and cultural resources caused by activities
of bighorn sheep. (2) property damage and/or
consumption of residential landseape vegetation
by bighom sheep, (3) the scope and funding of
monitoring activities, and (4) actions to be taken if
problems are identified. Mitigation actions for
issues are proposed.

Prescribed fire is recognized as a valuable
tool to improve bighorn sheep habitat,
NPS and USFWS policies support the use
of prescribed fire, but can DOE/LANL and
the County of Los Alamoes support
prescribed fire? If so, when and how?
What are the DOE and LANL and LA
County Plans relative to fire and fuels
management over the next 5-50 years?
(John Huchton, Elizabeth Withers, and

John Powers)

DOE/LANL is currently developing a program
to reduce risks of wildfire at live-firing ranges with
some limited prescribed burns, The primary aim

of the fuels management program on LANL at this
time is to protect facilities, A LANL-~wide fuels
management progzum is being developed.
Becuuse of the dangerous nature of matenials
stored at some facilities on the lab (radioactive
materials, explosives, and hazardous chemicals),
and concern for the protection of humans and
property, LANL will probably implement
prescribed buming very conservatively, It is
unlikely that LANL will support prescribed
buming on LANL property to improve bighom
habitat in the near future unless it also serves the
function of protecting LANL facilities {rom
wildfire,

Consequences if issue is ignored: New
Mexico Department of Game and Fish has
evaluated the suitability of this area for re-
establishment of bighorn sheep in an unburned
condition, and feels the habitat is suitable.
Burning would be a desirable tool for habitat
improvement but is not necessary for the re-
establishment.

Impacts mitigation: No mitgation is
necessary.

What is the value of bighorn sheep re-
establishment in terms of the human
condition? Wl re-estabiishment have a
social impact and, If so, in what manner
and form? (Amy Fisher and M. Diana Webb,
Group Leader, ESH-20, LANL, MS-MS887)

Evidence indicates that bighom sheep were
important to prehistoric human populations in this
region, When the minimum number of individual
animals present (as identified from bone
fragments) were calculated from ungulate remains
at 45 archeological sites in the Jemez Mountains,
bighorn sheep was the second most common
species, following mule deer (Allen, in press).
Wild sheep were the most prevalent animal
depicted in Southwest prehistoric rock wt (Brown
1993, as cited in Edgar 1994),
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In our time. bighom sheep have become a
valued wildlife resource, primarily tor viewing . -
(Lewis 1995, Reel 1990, Stumpf 1988), but also- :
for hunting (New Mexice Department of Game: -
and Fish 1995). Dunn (1996) stated that Rocky
Mountain bighorn sheep are “one of New
Mexico's more majestic wildlife species. Some
communities have realized economic benefits from
tourism associated with bighom sheep (Lewis - -
1995). Problems associated with bighom herds.- -
have included occasional traffic hazards (Reel -
1990) and conflicts between bighom sheep
management and other uses of natural resources '
such as livestock grazing and timber harvesting:
(Lewis 1995). (Also see section on attraction of -
bighom sheep to residential areas.)

It has been estimated that the current ;
population of bighom bhccp in the United States is’
onestenth of its level prior to European settlement,
in the Rockies. Bighorn sheep are threatened by -
poaching, diseases (primarily ransmitted from
domestic sheep), livestock competition, and
continuing human encroachment on bighom
habitat. The restoration strategy of New Mexico
Department of Game and Fish for Rocky
Mountain bighoms is to establish 7 popul:mons of -
over 100 anirnals each in the state (Dunn 1996).
Resestablishment of bighomn sheep into White
Rock Canyon would help to secure presentand -
future human options by maintaining b:ologxcal
diversity and restoring a missing ecosystem
component (Mangel et al. 1996).

Related issues: (1) Possible effects of water
level manipulation in Cochiti Reservoir on bighorn
movements (which may affect human-bighom
interactions) need to be considered. (2) Possible
damage to archeological sites (see section on
damage to archeological sites).

~ Consequences if issue is ignored: All
environmental manipulations, whether deliberate
or an unintended consequence of other actions,
have the potential for direct and indirect impucts
on the human environment, Restoration of
bighom sheep to White Rock Canyon appears to
be a manipulation withirelatively low foreseeable
negative impacts, while offering large beaefits in
the areas of maincining biological diversity,
providing recreational opportunities for wildlife
viewing, and restoring native ecosystems. Public
perception of the relative costs and benefits will
determine publie rcsponsc to the re-establishment
proposa] .

Impacts mmgcaon. Smcc there is little
cconormc use of resources in White Rock Canyon
itself (except for catle grazing permits along the
eastem rim), no conflicts are :muc:pnwd. Traffic
hazards can be minimized by appropriate signing
along ronds and construction of bighom viewing
areas (Reel 1990). (Also see sections on artraction
of bighorn sheep to residential areas, damage to
archeotogxcal sites.) . '

Will the bighorn sr'eep be attracted to
residential landscape vegetation, livestock
teed, or gardens? (Bill Dunn, John Huchton,
:md Charisse Sydonnk) ‘

* Bighorns normally fomge on forbs, shrubs,
and. grasses. Potential forage species in our area
include: sagebrush, mountain-mahogany,
cliffrose, blackbrush, saltbush, Mormon tea.
mountain lover, ricegrass, raountain muhly,
sedges, fescues, whcatgmss. and willow (Klingel
1996 Todd 1975).
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Bighomn sheep muy well be attracted to
residential gardens and landscaped areas,
particularly in White Rock, Pajarito Acres, La
Senda, the Cochiti golt course, and the Cochiti
apple orchard. In Boulder City, Nevada, bighom
sheep leamned to graze in residential yards and gity
parks (Stumpf 1988). In addition, bighom sheep
are attracted to sources of salt (New Mexico
Depurtment of Game and Fish & USDA Forest
Service 1993), and hence may be attracted by salt
and mineral licks put out for livestock,

Related issues: Bighom rams in the 35 year
age classes may sutfer injury or mortality while
trving to cross barbed wire fences (Helvie 1971),
Mature rams (250 1b.) measure approximately 3° at
the shoulder, with ewes (150 I1b.) and lambs being
proportionally shorter (New Mexico Department
of Game and Fish 1996, Helvie 197!). Bighom
sheep do not normally cross fences by jumping:
they cross under or between lower rails or wires
(Helvie 1971), Therefore, residents with woven
wire fences or chain link fences probably will not
suffer any depredations.

Consequences if issue is ignored: Resident
elk depredations of gardens and landscape
vegetation are currently perceived to be a serious
problem by some residents of Pajarito Acres
(Shankland 1996). Fears of bighom sheep also
becoming a problem may cause local residents to
oppose the re-establishment,

Impacts Mitipation: Depending on funding
and authorization, LANL is proposing (0 conduct a
survey in Pajarito Acres to determine the types of
livestock resident in the areq, the types of fences,
and the number of salt licks, This survey should
help further define the potential problems. In the
scoping process and press releases, the
participating agencies should educate local
residents about the much smaller size of bighorns
(than elk), the fact that they are primarily diurnal,
their inability to cross certain types of' fences, and
techniques residents can use to avoid depredation

problems, Users of public lands and private
landowners should be strongly discournged trom
habituating bighorn sheep to humans (see sections
on trails and the Ramsey Wildlife Center). New
Mexico Game and Fish should be prepared to
promise to respond to longsterm depredation
complaints by: (1) removing selected problem
individuuls through net-gunning or other
techniques, or (2) responding to an population
problem (us defined in the operational constraints
section).

What operational constraints can the
atfected agencies anticipate if the bighorn
sheep are reintroduced? (All)

DOE/LANL,

Monitoring of bighorn sheep after the re-
establishments is not expected to cause any
operational constraints (see Monitoring issuc).
Since Rocky Mountain bighorn sheep are
regulated as a game species by the State of New
Mexico, we do not anticipite any operational
constraints due to their legal status, Qur primary
concerns are the possibility of environmental or
cultural resources degradation, contaminants
uptake by bighorns, property damage, and
bighom-vehicle interactions as the bighom sheep
population grows, TA-33, one of the technical
areas which would provide bighom habitat on
LANL (Dunn 1993), contains areas of tritium
contamination,

Consequences if issue is ignored: DOE/
LANL would like meusures to be put in place prior
to the re-establishment to deal with these issues if
they should oceur.

Impacts Mitigation: We suggest that DOE/
LANL, New Mexico Department o' Game and
Fish, and other affected entities agree on
monitoring methods and action levels in the
following areas: range condition, resource
damage, property damage, bighomevchicle
interactions, and contaminants levels. A




monitoring program for range condition, soil
crosion, and Southwestern Willow Flycatcher
habitat should be implemented prior to a release of
bighorns. We also suggest that a committee be -
formed with representatives from all affected
entities to resolve unanticipated problems that may
occur and to reevaluate action levels and
monitoring methods at appropriate intervals,

If an action level is excecded due to the N

behavior of an individual bighom, we suggest that’

New Mexico Department of Game and Fish cxthcr '
rclocatc or remove the individual using net-
gunning or another technique, or allow the affected
agency to remove the individual using lethal
means. If the action level is exceeded due to
general population growth and animal movement, -
we suggest that the committee declare that portion !
of the bighom range where action levels are
exceeded to have a population problem. A \
population problem would then be alleviated by
(1) a legal hunt which effectively reduces the
problem to below the action level (note: because
of legal constraints or security considerations,

USFS is likely to be the only agency whichecan "~

allow hunting), (2) a relocation effort or other
action by New Mexico Department of Game and -
Fish which effectively reduces the problem to

below the action level, or (3) action by the affected

agency, not limited to but including culling, which !
etfectively reduces the problem to below the action
level,

To miu'gatc the effects of contaminants
moving into the human food chain, we suggest
thun New Mexico Department of Game and Fish .

require that all animals harvested either in a legal .

hunt or as part of response to an action level, or -
killed by a vehicle, have a tissue sample submitted.
to LANL for contaminants analysis. We would
also recommend that if Pueblo residents killa
bighom on their property that they submit a tissue
sample for contaminants analysis, Results of
analyses would be reported to individual hunters
and would be published in Laboratory reports.

Will the presence of bighorn sheep have
any affect on the Southwestern willow
flycateher, peregrine falcon, bald cagles, or
any other sensitive animals? (Stephen Fettig
and Terry Foxx)

i Wedonot :mt:cxpmc that bighorn sheep will
affect any sensitive animal, Browsing of willows
along the Rio Grande by bighom sheep may
contribute to an unknown cumnulative effect of
ungulate browsing (primarily by trespass cattle
and somewhat by elk) on the availability of habitat
for Southwestern Willow Flycatcher. This habitat
is also impacted by management of water levels at
Cochiti Reservoir. During the winter bald eagles
roost within the anticipated range of the bighom
sheep, however, we do not foresee any impacts of
the re-establishment oa bald eagles..

- Consequences :f:'.u:im is ignored: Agencies
are legally and administratively mandated to
protect sensitive species. .

- - Impaets mitigation: Because of its riparian
nature, Southwestern Willow Flyeatcher habitt is
subject to natural peniodic-change caused by
flooding, drought and other events. We do not
anticipate that bighom sheep will be a primary
cause of problems. However, recognizing the
curnulative effects of natural and man-caused
activities, including browsing by bighorn sheep, is
important for effective management of this habitat
tvpe for Southwestern Willow Flycatcher,
Agencies currently monitor suitable habitat for the
presence of Southwesters Willow Flycatchers, We
recommend expanding current monitoring of this
habitat type within the bighorn sheep range to
identify a problem if it should oceur. If funding is
available, a study of the impacts of water level
changes and browsing by different ungulates on
willow habitat should be conducted in conjunction
with the Cochiti Biological Group.




How would sheep monitors/researchers
access the sheep once they are re-
established? Would monitoring activities
have an adverse effect on the sheep? How
weuld monitors and researchers prevent
environmental impacts? (Stephen Fettig,

Bill Dunn, Amy Fisher, and John Huchton)

New Mexico Deparrment of Game and Fish
personnel are plunning on monitoring reledsed
bighorn sheep using VHF rudiocollars und aerial
telemetry (Bill Dunn, NMDGF, pers. comm.).
Collars which are detected with a mertality signal
are then radiotracked on the ground to find the
animal, DOE/LANL strictly limits flyovers of
Laboratory property for security reasons, Itis
possible to adequately radiotrack bighorns without
flying over LANL property as long as flyovers are
permitted on USES and Bandelier National
Monument property (Bill Dunn, NMDGF, pers.
comm.). New Mexico Department of Game and
Fish personne! could then be escorted by LANL
personnel for ground telemetry if a mortality is
detected on LANL property. Any long-term
population monitoring would also be done using
serial surveys without flyovers of LANL property.
Periodic aeriul telemerry and ground walk-ins on
mortalities are not expected to have an adverse
impact on the sheep or the environment,

Consequences if issue iy ignored: Agencies
included in the re-cstablishment effort need to be
aware of DOE/LANL policies regarding flyovers
50 (1) New Mexico Department of Game and Fish
personnel can follow these policies in conducting
aerial surveys and telemetry, and (2) all agencies
involved can muke appropriate plans for
monitoring.

Impacts mitigation: No impacts are expected,
S0 NO mitigation is necessary.

Where, when, and how will menitoring and
research be conducted to insure the
continued health of the ecosystem? Who
will pay for it? (Bill Dunn, Amy Fisher, Stephen
Fettig, and John Huchton)

Monitoring and research are needed to
determine if the bighorn sheep re-estublishment is
successful, it bighomn sheep are contributing to
grosion in sensitive areas, to determine if range
condition remains adequate, and to determine if
bighom sheep ure harming Southwesten Willow
Flycatcher habitat, New Mexico Depurtment of
Game and Fish will monitor the re-establishment
of the bighorn sheep herd. Landowning ugencies
¢can conduct monitoring and rescarch activities on
crosion rates, range condition, and Southwestern
Willow Flycatcher habitat, if methods and funding
sources for this monitoring are identified and
agreed upon cooperatively among the participating
agencies,

Consequences if issue is ignored: Monitoring
and evaluation are necessary components of a re-
establishment effort. Agencies are legally and
administratively mundated to manage their
properties to maintain healthy functioning
ecosvstems,

Impacts mitigation: Funding for menitoring
etforts is ditficult to acquire, yet monitoring is
essential to the re-establishment effort. Funding
sources need to be identitied and confirmed during

the assessment process,

Where would aceelerated erosion cause
cultural resource losses and how likely is
it that the sheep could be contributing
clements? (Bev Larson, Bill Dunn/Amy Fisher,
& Stephen Fettig)

We are in the process of trying to contact
resource speeialists at Mesa Verde 10 determine
what effects bighorn sheep are having in a similar
ared,




Weuld re-establishment affect traditional’
uses and/or the cultural significance of
affected lands? If so, would the effect be -
positive or negative? (Bev Lurson and Pucblo
Councils)

The bighom re-establishment will be
discussed at the August working group meeting,
and peints arising during that meeting will be
transmitted to Charisse Sydoriak as soon as
possible.

Are bighorn sheep likely to uptake _
contaminants and, if they do, would sheep

become a contaminants pathway for
humans? (Elizabeth Withers and Mat Johansen)

We do not anticipate that bighom sheep will
become significantly contaminated. Monitoring of

radioactive contaminants in elk suggests thatelk

are not accumulating greater levels of
contaminants on LANL than they are in control
areas, and that elk are not a significant transport

pathway of radioactive contaminants to humans

(Fresquez 1994). Bighorn sheep food habits are -
similar to those of elk (Lawson and Johnson
1982), and their movements on the lab are

anticipated to be much more limited than these of

elk (Dunn 1993). The status of nonrmdioactive
contaminants in elk has not been documented, but

is not likely to be ditferent than that of rdioactive

contarninants.

' a

Consequences :fis‘suc is ignored: The
possibility of contamination is likely to be a
significant public doncern.

~ Impaces mitigarions See operational
constraints section. LA.NL can test bighom sheep
for contamination,

Could any existing or potential trails (i.e.
these assoclated with the proposed
Ramsey Wildlife Center) in the Identified
bighern habitat cause harm to the
bighorn? When, where, and how?
(Stephen Fettig and Elizabeth Withers)

. Habituation of bighorns to humans is
undesirable because it makes the bighorns more
vulnerable to poachers, it increases the chances of
bighorns becoming nuisances around residential
areas, it may increase the chance of traffic hazards,
and it may increase the potential for exposure of
bighorns to discases from.domestic livestock in
other areas, Habituntion of b:ghom.s may occur
along frequently-used trails in bighorn habitat.

. Consequences if issue is ignored: Allowing
blghoms to become habituated would bave adverse
conscqucnccs for bxghoms and bumans,

- Impaets mmganan:; Users of pubhc lands and
private landowners should be strongly discouraged
from approuching bighoms or offering food or
other attractants {o them through education
concerning the adverse conscqucnccs of
habmmnon




How likely is it that the Ramsey Wildlife
Center will be built and where would it be
located? (Elizabeth Withers)

DOE has agreed in principle to lease DOE
land east of State Road 4 in Water Canyon for the
construction of the Ramsey Wildlife Center.
However, Dr, Ramsey has not provided
information needed by DOE/LANL to further
evaluate and initiate the lease, The process is
inactive at this time, and its future progress
depends on Dr, Ramsey's actions,

Consequences if issue is ignored:
Depending on the movements of the bighoms after
re-establishment, there might be hurnan-bighorn
interactions at the Ramsey Wildlife Center. This
could create traffic huzards, potentially expose
bighoms to diseases of other animals, and
habituate the bighoms to humans, increasing their
vulnerability to poachers and potentially causing
problems in other areas,

Impacts mitigation: We suggest that the
Ramsey Wildlife Center be restricted from putting
out attractants to bighoms, such as a water source
or salt licks, as a condition of the lease,

How likely Is it that human trespass in the
Water Canyon tract will affect DOE/LANL
security? Where would trespass be
problematic? (Elizabeth Withers)

Public access is already allowed by DOE in
the Water Canyon tract of LANL (parts of TA-70
and TA-T1) for hiking, picnicking, und horseback
riding. Bighorn sheep viewing would be
consistent with these allowed activities. DOE has
an Interagency Agreement with the National Park
Service to provide tield services to enforce
authorized use restrictions in this area. The IA
does not include scarch and rescue functions
which would be managed by the DOE Emergency
Management Center.

However, public access is not allowed at
Technical Area=33 which has specific controls tor
access and is also within the likely proposed
habitat area, Although small, the potential for
bighom sheep to act as an attraction for
unauthorized public access to TA-33 is a concem,

Consequences if issue is ignored: Public
exposure to the natural hazards at TA-33, and
potentially to any facility hazards, could increuse.

Impacts mitigation: Any increase in
unautharized access at TA=-33 may require
increased management controls such as more
fencing or signs.

Where and how could bighorn sheep
become entangled in DOE/LANL
equipment, fall into sumps, and defecate in
pollution sensitive area? (Elizabeth Withers)

LANL security and operations staff were
contacted and they concluded that bighom sheep
would be no more of a problem than the present
elk population, Given their experience with the
relatively large population of elk, they do not
consider this a significant concern even though the
potential for incidents exist,

Is the water quality and quantity in the
habitat adequate for the sheep? (Bill Dunn
and Mat Johansen)

The bighorn sheep will have access to the Rio
Grande in White Rock Canyon as well as seasonal
und some p=rmanent water sources in tributary
canyons, Water quantity in the habitut is adequate.
LLANL monitors surface water quality at off=site
regional stations, off-site perimeter stations, and
many sites on Laborutory property, DOE/LANL is
evaluating reducing the number of on-site effluent
outfalls to better comply with the Clean Water Act,
In 1994, all radiochemical analyses of surface
water were below DOE Derived Concentration
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Guide safety limits for humans (Los Alamos
National Laboratery 1996), New Mexico General
Stream Standards for Livestock and Wildlife ¢
Watering were exceeded at a limited numberof
stations for alurmninum, arsenic, and cadmium in.
1994; these exceedences were believed to reflect -
natural environmental conditions (Los Alnmo:. e
National Laboratory 1996), )

Consequences if issue is ignored: Exposure .
of bighoms to water contaminaticn muy be - .
perceived as a significant issue by the public.
Limited exposure to contaminants in water sources
is not likely to harm the bighorn population,

Impacts mitigation: New Mexico Department
of Game and Fish will monitor the success of the
re-establishment, and identfy a populatonslevel -
problem if it occurs, Bighorn sheep which are .\ -
killed by hunters or in response to action levels -
can be tested for contaminants, LANL will
continue its Environmental Surveillance n:pomng
and will identify any changes in its water o
monitoring results, '

What are DOE's plans in terms of land
transfers and development in the areas

where bighorn sheep are likely to occupy - '

orroam? Would a change in land
ownership affect a bighorn re-
establishment and management plan, If
approved? (Elizabeth Withers)

Land in the White Rock/Pajarito Acres area is

on the list of areas being considered for transfers., .
Land transfers must go through the NEPA process,.

50 there will be no decisions on lund transfers for
at least 3 years, The impact of land transfers
depends on who receives the land. Los Alamos
County, San [defonso Pueblo, and Bandelier
National Monument have all expressed interest in .
receiving land within potential bighorn habitat.

b
b
Consequences if issue is ignored: Develop-

ment of transferred land could impact bighom
habitat quality and’ thclcvcl of human-bighorn
interactions,
_ Impaces mitigation: If the decision is mude to
trelease bighorns in White Rock Canyon in 1998,
the re-establishment will predate land transters, In
that case, the presence'of bighorns will be
considered in the NEPA process. Potential effects
of the transfer on bighoms can be more closely
consxdcrcd with more mformatxon at that time.

One further clnnﬁcation' The term “LANL"
needs some clarification for future use. Although
it is often used to meana variety of things, LANL
is strictly the name of a facility. This facility is
owned by DOE and operated by the University of
California under contract with DOE. Eormal
organization lists should include DOE and UC but
not LANL as it is not an organization.
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This document is intended to provide a thumbnail description of various plant and
animal species that are included in lists on the federal, state, or local leve! proclaiming
them to be at risk to some degree and that may inhabit or potentially inhabit areas in
and around Los Alamos National Laboratory lands.

At the top of each profile is the category for the current status of each organism, This
status will range from federal endangered, which designates the most serious condition
for an organism, to species of local concern, which identifies an organism that is noted
1o be rare on a local level. The different labels of status are defined as follows:

- Federal endangered — Any species that is in danger of extinction throughout all or a
significant portion of its range.

*» Federal threatened — Any species that is Jikely to become endangered within the
foreseeable future throughout all or a significant portion of its range.

» Federal species of concern — Any species whose population numbers are
declining or whose range is diminishing to the point where it may become threatened
in the near future,

» State endangered — Any species listed in the New Mexico state endangered list
because it is rare in numbers and/or occurrences and, without protection, its further
existence in the state is in serious jeopardy.

» State threatened — Any species whose prospects of survival or recruitment within
the state are likely 10 become jeopardized in the near future,

» Species of local concern — Any species known 10 exist or potentially exist within
the proximity of Los Alamos National Laboratery lands and surrounding areas that
are rare in numbers and/or occurrences and whose habitat requirements are very
specific, rare to this area, or threatened in any way.

The nature of this document allows for updates to be made to species that are already
included in this list as new information becomes available. At the same time we will be
able to add new species to this profile as they become a part of a categery listed in the
status section and delete any species that have been removed from any of these
designations,
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" MexicaN SpoTTED OWL
Strix occidentalis lucida

Status:

Federal threatened.

Description:

The Mexican spotted owl is one of throe subspecies
of spotted owl—Moxican, California, and Northem.
This strictly noctumal bird is fairly large, 42 to 52
cm (16,510 21 in.) tall. Itis dark brown with a puffy
head and has white spots on its head, back, and
chest and barred underparts. Unlike most other
owls, the Mexican spotted ow! is dark-cyed rather
than yellow-cyed,

Habitat:

Mixed Conifer, Ponderosa Pine. The Mexican
spotted owl profers tall, old-growth forests in
canyons and moist areas for breeding. It will forage
for woodrats and mice in forests, woodlands, and rocky areas. '

Qccurrence:

The Mexican spotted owl is a resident and has been
confirmed on Los Alamos Natienal Laboratory, Les
Alamos County, Bandelior National Monument, and
Santa Fe National Forest lands, Critical habitat has
been designated in Santa Fe National Forest,

Courtesy of New Moxico Game and Figh




BrLack-FooTep FERRET
Mustela nigripes

Status:
Federal endangered.

Description:
The weasel family, of which the black-footed ferret is a member, is the smallest of a group of

predators that are different sizes but are similar in shape and habits. The black-footed ferret
has a long body, 38 10 46 cm (15 to 18 in.), with a 13- to 15-¢cm (5- to 6-in.) long tail, This
weasel can be identified by its yellowish brown to darker colored fur, black forehead, black-
tipped tail, and black feet,

~So e PO T Y Sipabs

Habitat:

Prairie. The main prey of the black-footed ferretis the praine dog. Henee, this
weasel-like animal will not stray far from a prairie dog town, However, it may also occur in
other areas where other rodents, small enough to be taken, abound.

Qecurrence:
The presence of the black-footed ferret on Los Alamos Nationai Laboratory and Los Alamos

County lands or surrounding uplands is believed to be highly unlikely.




Woop LiLy
Lilium philadelphicum var. andinum

Status:
Species of concern, State endangered,

Courtesy of Teraiens Foxx, LANL

Desgription:

On a slender stalk, the wood lily stands to

340 ¢cm (15mn,). Six petals that are yellowish in
the center, changing to bright crange on the
outside, make up the flower that adorns the
top. Atregular intervals dewn the length of
the stalk, grow numerous slender leaves,

Hakbitat:

Riparian, Ponderesa Pine, Mixed Conifer,
Spruce/Fir. The wood lily can be found in
canyons above 2,285 m (7,500 ft) and usually
occurs in areas of oid growth conifers.

Qcgurrance:
The presence of the wood lily has been
confirmed on Los Alamos County,
Bandelier National Menument, and
Santa Fe National Forest langs.

Lf_;ix_'t % l’\}f_ L.L"-.SLH : (:"’t\"’!"-i




YeLLow Lapy’'s SuiPPER
Cyprepedium calceolus var. pubescens
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Status: L
State endangered, :
Rescription: ¥,

The yellow lady's slipper orchid will stand from 15 to 60 ¢m (6 to 23.5 in.) tall, topped by one or two
large, yellow llowers. The lower segment of the flower is a pouch and resembles a lady's slipper.
Three to live yellowish green, elliptic-shaped leaves ascend the stalk, growing out and over at
regular intervals.

Habitat:

Riparian, Mixed Coniler. The
yellow lagy's slipper grows in a
variety of moist habitats including
bogs, humid woodlands, and
rocky slopes in open woods.

Qgcurrence:
The presence of this orchid has
been conflirmed on Bandelier

National Monument lands only.




Grama Grass Cactus
Toumeya papyracantha

Status:
Species of local concern.

Descriotion:

The stems of grama grass cactus are solitary, ribbed,
and 2,50 20 cm (1 to 8in.) tall. Central spines
glongate, resembling dry grass blades that are
flattened, grooved, and flexible. Radial spines are shon
and straight, Flowers are white and truit is round, tan,
and dry when mature.

Hahitat: -

Juniper Savanna, Pifen/Juniper. Grama grass cactus
¢an be found from 1,530 to 2,225 m (5,000 to 7,300 fr)
in the Jemez Mountains, usually where soil is sandy,
and is associated with basalt utcrops.

Qceurrence:

The presence of grama grass cactus has been
confirmed on Los Alamos County, Bandelier Natiena!
Monument, an¢ Santa Fe Nationai Forest lands.

This cactus has recently been dropped from the list but

is still rare in Los Alamos County.

Courtesy of Teraimre Furr, LANL
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SouTHWESTERN WiLLOW FLYCATCHER
Empidonax traillii extimus

Status:
Federal endangered, State endangered.

Rescription:

The southwestern willow flycateher has a whitish throat, pale olive breast, pale yellow belly, ang
brownish olive upper parts, This bird can be distinguished from peewees, a bird that is similar in
appearance, by the upward flicking of the tail feathers.

Habitat:
Riparian. The southwastern willow flycatcher requires cottonwoods or willows, 1t is generally found
in dryer habitat, but near water, than the habitat of the closely related alder flycatcher.

Qceurrence:
The presence of the southwestern willow flycatcher has been confirmed in the Jemez Mountains,
and there may be possible breeding habitat on Los Alamos National Laboratory and Bandelier

Naticnal Monument lands.
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GIANT HELLEBORINE
Epipactis gigantea

Slatus:
Species of local concern.

Description:
The giant helleborine will stand from 20 cm to 1 m (8 to 40 in.) on a single stem, From a rounded
base to a tapared point, four to twelve leaves grow in alternating directions along the sterm. The

greenish-yellow Howers will grow in clusters with up to lifteen llowers on one stem. This plant will
flower from March to August,

Habitot:
Riparian, Juniper Savanna, Pinon/Juniper. The giant helleborine can be found on sandbars of rivers

and streams and in areas around sprngs and seeps.

Qceurrence:

The presence of the giant helleborine has been confirmed on Los Alamos County lands but not on
Los Alamos National Laboratory lands.

Courtesy of Teraiena Foxx, LANL




New Mexico Meapow Jumping Mouse
Zapus hudsonius luteus

Status:
Species of concern, State threatened,

Description:

As with all species of jumping mice, the New Mexico meadeow jumping mouse is equipped
for jumping with long black feet and a long tail. However, it prefers to crawl from place to
place under leaves and other vegetation. if hurried, it will run by making a quick series of
short hops. Other characteristics of this species are grooved upper ingisors and a colorful
fur, exhibiting various shades of brown,

Habitat:

Riparian, Mixed Conifer, Spruce/Fir. The meadow jumping mouse prefers to live on ground
surface in lush grassy or weecy meadows. By day it hides under heavy vegetation and by
right in nests placed in protective arcas such as hollow logs or short burrows. The meadow
jumping mouse hibemates over the winter,

Qccurrence:
The presence of New Mexico meadow jumping mouse has been confirmed on Los Alamos
County and Santa Fe National Forest lands and may be possible en Los Alamos National

Laboratery lands.

Courtesy of Joan Mornson
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Goar Peak Pika
Ochotona princeps

Status:
Species of concern,

Reseription:
As with all pikas, the Goat Peak pika is a small rodent, 15 to 22 em (6 te 8.5 in.) in length

and weighing from 4 to 6.5 oz, Its grayish buff or brown ¢coloring helps it to blend into the
faverite habitat of talus slopes. It has short ears that are broad and rounded and no visibie

tail.

Habitat:

Mixed Conifer, Spruce/Fir. The Goat Peak pika ferages during the early morming, late
afternoon, and nighttime hours close to talus slopes, rock slides, or boulder piles that afford
protection and nesting areas. Pikas appear te utilize whatever plants are close to their
burrows, They eat the leaves, stalks, and flowers of grasses, shrub twigs, and mosses and

lichens.

Qccurrence:
The presence of the Goat Peak pika has been confirmed on Los Alamos County, Bandelier

Matioral Menument, and Santa Fo National Forest lands but not on Los Alamos National
Laboratory lands.

Courtegy of Jarnes R Jes Launers
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BaLpo EacLE
Haliaeetus leucocephalus

Federal threatened, State threatened.

Description:

The bald eagle is a huge raptor with a wingspan of
2.0t 2.4m (6.5t7.5 ft). The body plumage-is
dark, and the head and tail are white. The iris,
cere, bill, and legs are yellow. Animmature baid
cagle is dark, usually with some white under the
wings, and gradually develops a white head and
tail.

Habitat:

Ripanan and adjacent areas. The bald eagle
prefers to inhabit areas near rivers and lakes with
tall trees and clifis that are protected from the
wind., It eats fish, waterfowl, carrion, and rabbits,

Qccurrence:

The bald eagie is a migrant and a winter resident
along the Rio Grande and on adjacent Los Alamos
National Laboratory, Los Alamos County,
Bandelier National Monument, and Santa Fe
National Forest lands.
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MyoTis Bars
Family Vespertilionidae

Status:
At least seven species of Myotis bats occur in this area—California myotis, fringed myotis
long-eared myotis, long-legged myotis, small-footed myotis, Yuna myotis, and occult littie
brown bat. All but the California myotis
are considered species of concern, and
all but the oceult little brown bat have
been decumented on Los Alamos
National Laboratory lands.

Description:

The Myotis bats form the largest group of
bats and are widely distributed. They are
all relatively small in size, some sort of
brown in color, and have simple snouts,
Some of the differences in physical
characteristics of the Myetis bats in this
arca can be sumised by their names.

Habitat:

Ponderosa Pine, Pifon/duniper, Mixed Conifer. The long-eared and long-legged myotis
roost in snags of ponderosa pine or mixed conifer and in rock crevices. The others roostin
cliffs or caves with occult little brown bat and Yuma myotis necding water close by.

Qcecurrence:
The presence of all species except the occult little brown bat has been confirmed on Los

Alarmos National Laboratery, Bandelier National Menument, and Santa Fe National Forest
lands. Occultlittle brown bat has only been seen on Santa Fe National Forest lands.

Courteny of Teralene Foxx, LANL
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WHooriNGg CRANE
Grus americana

e POy i

Status:
Federal endangered, State endangered,

il

3

Description:
An adult whooping crane has an all-white plumage with black wingtips and red plumage on
the forehead. With long legs and neck, an adult stands at about 132 ¢ (52 in.). The

immature whooping crane is whitish with a reddish-brown head and neck.

Habitat:
River/Streams. The whooping crane roosts on sand bars, often retuming to the same
location year after year.

Qggurrencg:
The few remaining whooping cranes migrate along the Rio Grande and Cochiti Reservoir en

route to southerm New Mexico among flocks of sandhill cranes. These flocks are known to
roost overmnight in openings om mesas and on sand bars along their route, They are known
to fly ever but have not been confirmed to stop on Los Alamos National Laboratory lands.




JEMEZ MOUNTAINS SALAMANDER
Plethodon neormexicanus

Status:
Species of concern, State threatened.,

Description:

The Jemez Meuntains salamander is elongated, from 50 to 110 mm (2 to 5 in.), is brown
with fine brassy striping, and has small fore and hind limbs. It can be identfied by a hairline
turrow that extends from the nostril to the edge of the upper lip.

Habitat:

Mixed Conifer. The Jemez Mountains salamander requires shaded and moist wooded
canyon slopes with loose, rocky seils that are at elevations from 2,200 to 2,820 m (7,225 to
9.250 ft.).

Qccurrence:

The presence of the Jemez Mountains salamander has been confirmed on Los Alamos
County, Bandelier National Menument, and Santa Fe National Ferest lands and is believed
to be on Los Alamos National Laboratory lands as well.

Courtesy of Taralene Foxx, LANL,
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Perecrine FALCON
Falco peregrinus

Status:
Federal endangered, State endangered.

Description:
The peregrine falcon is a swift-flying rapter with gray and white plumage and a black nape

and crown. The crown extends wedge shaped below the eyes, forming a distinctive helmet.

An immature peregrine is dark brownish above and heavily streaked below.

Habitat:
Pifion/Juniper, Ponderosa Pine, Mixed Conifer, Riparian, Grassland. The peregrine falcon
inhabits canyons with cliffs that are
required for breeding. It ranges widely
and preys on birds that are captured in
flight.

Occurrence:

The peiegnne falcon is a migrant and
summer resident and has been
confirmed on Los Alames National
Laboratory, Bandelier National
Monument, Santa Fe National Forest,
and Los Alamos County lands.

Corel Prolessional Photos
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LOGGERHEAD SHRIKE
Lanius ludovicianus

Status:
Species of concern,

Description:

The loggerhead shrike resembles a mockingbird in size and appearance but is more bluish
grey than the grey of a mockingbird. This bird is big-headed and slim-tailed with a blaek
mask, an all-dark bill, and white, faintly barred underparts. A juvenile acquires adult colering
by the first fall but is paler and barred overall with brownish grey upperparts early on.

Habitat:

Juniper Savanna, Pifion/Juniper, Ponderosa Pine. Loggerhead shrikes profer areas where
they can hunt in fairly open or brushy terrain, diving from a low pereh and swooping upward
to another perch.

QOccurrence:
The presence of the loggerhead shrike has been confirmed on Los Alamos County,
Bandelier National Morument, and Santa Fe National Forest lands but not on Las Alamaos

National Laboratory lands,
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SeoTTED BAT
Euderma maculata

Status:
Species of concem, State threatened.

Description:
The spotted bat carries a unique white spot on its rump and each shoulder. !t has huge

pink ears and is dark sepia in color,

Habitat:

Riparian, Mixed Conifer, Pifon/Juniper, Ponderosa Pine. The spotted bat roosts in cliff
crevices and other situations, often near water with an abundance of moths and other
insects in the area.

Qccurrence:

The presence of the spotted bat has been confimned by capture at watering sites on
adjacent lands of Bandelier National Monument and Santa Fe National Forest. Mabitat and
plant communities favored by
the spotted bat are well
represented within Los Alamos
National Laberatory
boundaries, and its distinctive
echolocation calls have been
heard on Las Alames National
Laboratory lands. The spetied
bat has also been observed
foraging in mixed Ponderosa
Pine and Rifion/Juniper
communities in Puablo Canyon
on Los Alamos County
property.
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Bic Free-TAIlLED Bar
Nyetinomops macrotis

Status:

Species of concern,

DRescription:

The big free-tailed bat is pale brown to
black with a tail that extends beyond the
tail membrane and ears that join at the
midline of the forahead. With a wingspan
of up to 42.5 ¢m (17 in.), this animal can
be a swift, poweriul flyer.

Habitat:

Pifion/Juniper, Ponderosa Pine, Mixed
Conifer. This bat prefers canyen country
that is rocky. It will roost in crevices of cliff
faces and in rock hollows,

Qegurrenge:

The big free-tailed bat is a ¢confirmed
migrant on Los Alamos County, Bandelier
National Monument, and Santa Fe
National Forest lands.

Fratreap CHus
Platygobio gracilis

Status:

Species of Concern.

Description:

The flathead chub is a fish that, in New
Mexico, typically does not exceed 145 mm
(inches) in length. This fish is scaled with
an olivaceous colored back and sides that
are silver. The head is broad in reiation to
its slender body and looks somewhat
flattened. The dorsal and pectoral fins are
sickle-shaped and the anal and pelvic fins
are triangular,

Habitat:

The flathead chub can be found in rivers
and larger streams with areas of highly
turbid waters in moderate to strong cur-
rents, This fish is omnivorous but seems to
prefer terrastrial insects.

Qcgurrence:
The flathead chub can be found in portions
of the Rio Grande.
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GrAY VIREO
Vireo vicinior

Status:

State threatened.

Description:

The plumage of the gray vireo is gray
above anc white below. There is a white
ring around the eye and two bars along the
wings, Short wings give this bird the
appearance of having a feng tail.

Habitat:

Juniper Savanna, Pifon/Juniper, especially
on rocky slopes. This bird will forage
through the undergrowth, flitting restlessly
from place to place and flicking its tail
feathers.

Qgeurrence:

The presence of the gray vireo has been
confirmed on Los Alamos County,
Bandelier National Monument, and Santa
Fe National Forest lands but not on

Los Alamos National Laboratory lands.

ZONE=-TAILED Hawk
Buteo albonotatus

Status:

Species of local concern.

Description:

The zone-tailed hawk is a long-winged
raptor that is black to dark gray in body.
When perched, this bird's wingtips will
extend back as far as the tail feathers, The
wings are also dark in color but with a
silvery tint, giving the underwing a two-tone
appearance. In flight, it strongly resembles
the turkey vulture (Cathartas aura)., On the
tail feathers the male has one wide and
one slender whitish band and the female
has two slender bands. The legs and the
cere are bright yellow.

Habitat:

This butee is relatively uncommon, but is
widely distributed in Latin America and in
the southwestern United States. In the US,
it is most commeonly found in the southern
and central portions of Arizona and New
Mexico. The zone-tailed hawk prefers
mesa or meuntain country where there are
rivers or streams. Swooping down from a
low glide, this hawk will prey upen rodents,
lizards, fish, frogs, and small birds.

Qceurrence:

The presence of the zone-tailed hawk has
been confirmed on Los Alames Natienal
Laboratory and Bandlier National Monu-
ment lands.

Information for profiles was derived from Field Guide fo the Birds of North America, Scott, Ed., 2nd ed., (National Gengraghic
Socicty, Washington, D. C. 1985); Western Birds, Peterson, Ed., 3rd ed., (Houghton Mifflin Company, Boston 1990); Mummals,
Peterson, B, 3rd ed,, (Houghton; Mifflin Company, Boston 1980); Field Guide to Orchids of North America, Willinms and Williams,
(Universe Books, New York 1983); The Encvelopedia of Mammals, Macdonald, Ed., (Fucts on File Publications, New York [984);
Flowering Plants of the Southwestern Woodlands, Foxx and Hoard, (Qtowt Crossing Press, Los Alamos, New Mexico 1944); ESH-20
field notes; and first-person knowledpe from the Ecologenl Studies Team memben of E5SH.20.
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Mexican Spotted Ow!
David C. Keller”

*Ecology Group, Loa Alamos Nationat Laboratory

Abstract
During the 1994, 1995, and 1996 field seasons, three primary areas at Los Alamos
National Laboratory were surveyed for the Mexican spotted ow! (Strix
occidentalis lucida), The surveys revealed a nesting pair of owls that subse-
quently fledged a pair of young during two of the years,

1.0 Introduction

The Mexican Spotted owl was designated
a federally threatened species on April 15,
1993. Mexican spotted owls are between 41
to48 em (16 to 19 in.) in length with white
spots on the head and back and white
horizontal stripes on the chest and no ear twffs,
This ow! is one of two species, the other being
the flammulated ow! (Orus flammeolus), in the
southwest that has completely dark cyes
(National Geographic Sociery 1983).

The Mexican spotted ow] inhabits mixed-
conifer and ponderosa pine-Gambe! oak
forests in mountains and canyons in the
southwestern United States and northern
Mexico. High canopy closure, high stand
diversity, multilayered canopy resulting from
an uneven-aged stand, large, mature trees,
downed logs, snags, and stand decadence as
indicated by the presence of mistletoe are
characteristic of Mexican spotted ow! habitat,
This ow! requires approximately 800 ha {2000
acres) of suitable habitat to insure
reproductive success. In addition, spotted
owls favor narrow, steep canyons where there
is Jittle light penetration and cool
temperatures, They tend to preter north-
facing slopes and to nest in trees, crevices, or
small caves (USDI Fish and Wildlife Service
1985, Travis 1992),

During the 1994, 1995, and 1996 breeding
seasons, I surveyed the canyons in the western
portion of Los Alamos National Laboratory
(LANL) as part of the mitigation measures for
the construction of the Dual Axis
Radiographic Hydrodynamic Test (DARHT)
facility and as part of the development of the
Threatened and Endangered Species Habitat
Management Plan. During the course of these
surveys, a pair of Mexican spotted owls was
located in 1995 and in 1996, In both years,
nests were found. cach with two young that
ultimately fledged. Based on the proximity of
each nest location, it is reasonable to assume
that this is the same pair of owls, They
continue to be the only pair utilizing LANL
lands for breeding.

Terrell Johnson (1994), a recognized
spotted owl autherity, developed a topographic
mode! of potential spotted owl habitat in New
Mexico and is in the process of developing a
similar model to be used for LANL. Results
from initial modeling indicate three areas
within Laboratory boundaries that could have
potential ow] habitat, All of the areas
indicated in this model have been monitored
for at least two years and occupied habitat will
continue to be monitored on a yearly basis.
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2.0 Methodology

Surveying for the Mexican spotted owl
follows the USDA Forest Service protocol.
Once an area of potential habitat is. xdcnuﬁcd
based on habitat type, a survey route is
planned. A route is designed to cover all of .
the available habitat within 0.8 km (0.5 mi) of
the calling route, From approximately 2AM -
until sunrise, surveys are performed by . }
broadeasting the call of the spotted owl and:':
waiting for an ow! to respond. The survcyop
will walk a canyon edge or bottom and play: -
the call to cover the habitat in the area of the -
survey. The area is covered completely in one!
survey outing. Once an owlis found, the . -
preliminary surveys can be discontinued and.; .
more intensive nest location surveysecan
begin. All ow] species detected during the . .',
survey are recorded. Table 1 shows the n:sults
of the surveys conducted in 1994, 1995, and ™

1996. The biologist records the time, spec:cs. ;

and the locauon of each ow] detected.

Once a Mexican spotted owl is located, the
next step is to discover if thereis apairof - . ¢
owls and if they have a nest in the location-of .
interest. The owl, after detected during a nighr. ’,

survey, is usually followed until dawn, and a -
physical description of the area where the owl. "}
quit calling and the location are recorded. 'I'hc
area where the ow! is near dawn is the most
likely roost location. If a pair has young, thc
owl is usually near the nest location. Oncea :
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follows an ow] to dc'crmmc the fate of the
‘mouse. Only male mice are used to ensure
that a non-native mouse species'is not
introduced to the study arca. When the female

C owl is given a mouse, she will then usually

take this mouse t0 ancs.. revealing its
locanon The male ow] will often give the
mouse to the female' and the nest can be
located. If the mouse is-consumed or stored
by the owl, nesting mxbht not be taking place
but further mousmg is conducted to confirm
that the pair is not xmnng Once several
reousing attempts, noting male and female owl

" bebavior, result in no nest being located, it is

roost Jocation is suspected, the next day the '_&.«\ ':f

biologist searches the area for any evidence of '

nests or a pair of owls. Droppings, pellets,

and the remains of dead prey can be aclueto™ ” !
the nest location. The nextstep is forthe .«
biologist to give the ow! under surveillance &L &

mouse. In the mousing process one or both
owls are given a mouse and the biologist

)
i
1

reasonable to assume-that a pair is not nesting.
IZan area is surveyed :md no owls are found, a
scncs of 4 or more surveys per breeding
scason is required fortwo years before a site
can be cleared for dxsmrbancc activities during
thc sportcd owl bn:cdmg season.

R

3. D ‘Results ,3* -

| Dunng the 1994, 1995, and 1996 field
seasons, 22 regular call broadeast surveyvs
were conducted at LANL. Of these surveys, 7
ofithem resulted in theidetection of a Mexican
spotn:d owl. All of these located endangered
owls'were in or near the same canyon
. complex. Following tbc identification of the
roosting locations, two or three additional
ficld outings were n:qum:d to locate the owl
" pairand the nestings.,: 'rbc first and second
mp to the nest area revealed a pair of adult
owls.and chicks on thc :n:sr. The third visit
revealed the adult owl p:nr and two chicks out

! onatree away from thenest. Once the nest
location was confirmed, physical -
measurements were established as to the

* makeup of the nest location, Castings, owl

- pellets, are collected at'the site to determine
-"-;3 the prey abundance :md charnctcn.sncb of the
owls dxct

N .

<
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Date of Survey  Location of Survey Result of Survey

6/30/94 Study Site (SS) 1 None

7/18/94 SS1 None

8/2/94 SS1 None

8/23/94 SS1 None

5110/95 S§2 Great Horned Ow! (4) Flammulated Owl (1)

5/16/95 SS2 Mexican Spotted Ow! (1) Great Homed Owl (1)

5/18/95 583 Mexican Spotted Ow! (2) Great horned Owl (2)
Flammulated Qw] (1)

5/23/95 SS2 Flammulated Qw! (1)

5125195 SS3 Flammulated Ow! (1) Great horned Owi (1)

6/2/55 SS2 Great Horned Owl (2) Flammulated Qwl (1)

6/8/95 SS3 Mexican Spotted Owi (2)

6/15/95 S§3 Northern Pygmy-Qw! (1) Mexican Spotted Ow] (1)
Great Horned Owl (1)

6/22/95 SS1 Great Homed Owl (1)

7/6/95 SS1 None

7127195 SS1 None

8/9/95 SS1 None

4/26/96 SS3 Great Horned Ow! (2} Mexican Spotted Ow! (1)

5/1/96 Ss2 Northern Pygmy-Ow! (1)

57196 SS3 Great Horned Owl (1) Mexican Spotted Owl (1)
Northern Pygmy-Owi (1)

5/17/96 5§32 None

6/5/96 §S2 Northern Pygmy-0Owl (1)

8125196 §S2 Mexican Spotted Owl (1)

Table 1. Results of the three years of Mexican spotted owl surveys,




4.0 Conclusions -* Johnson 1994: T.H.Johnson, “Status of the
For the second yearinarow apairof . Spotted Owl.in the Jemez Mountains—1993.”
Mexican spotted owls at LANL have o unpublxshcd report (1994)
successfully reared and fledged a pairof . ‘
chicks. The environment is currently =y USDI Fish :md V«xldlecScmcc 1995: USDI
protected from major disturbance and ... FWS, “Recovery Plan for the Mexican
continued protection of this environment will * Spotted Owl (Strix occidentalis lucida)”
ensurc that LANL will playaroleinthe Vol 1, Nbuqucrquc.NM.
conservation and recovery of the Mexican - ., * . T
spotted owl. The lands of LANL are capable:’ i
of supporting more than one pair of Mexican'
spotted and an aggressive monitoring progmm
will ensure that biologists know the Jocation™
of nesdng birds and are able to assist in the 5
planning of projects that could be impacted byl ,
the location of these birds, The continued .. .
monitoring of owl nest locations will be.a * . : {
valuable tool to planners to ensure that owls .. -
~ and the mission of the Laboratory can coexist.
o
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Southwestern Willow Flycatcher
David C. Keller*

*Ecology Group, Loa Alamos Natianal Laboratory

Abstract
During the 1995 and 1996 field seasons, two primary areas were surveyed for the
southwestern willow flveatcher (Empidonax traillii extimus). The areas searched
were Pajarito Canyon and the Rio Grande near Buekman Crossing, The south-

western willow flyeatcher was not found.

1.0 Introduction

The southwestern willow flycatcher is
listed as federally and state endangered,
making the federal list on March 29, 1995,
This species hus experienced extensive loss
and modificadon of its habitat and is also
endangered by nest parasitism by the brown-
headed cowbird (Molothrus ater),

The southwestern willow flyeatcheris a
small insectivorous bird, approximately 15 cm
(5.75 in.) long. It has a grayish-green back
and wings, whitish throat, light gray-olive
breast, and light yellowish belly, Two
wingbars are visible and an eye ring is faint or
absent. The upper beak is dark und the lower
is light. The song is a wheezy “fiz-bew” or
“fit-za-bew,” the ¢all a repeated “whitt.”

The breeding range of the southwestern
willow flycatcher includes southern
California, southern Nevada, southern Utah,
Arizona, New Mexico, western Texas, and
northern Mexico, The southwestern willow
flycatcher winters in Mexico, Central
America, and northern South America.

The nest is a compact cup of bark and
grass with feathers on the rim lined with a
layer of grass or silky plant material, Tt is
located in a fork or on a horizontal tree branch
1t04.5 m(3.2t015 ft) ubove ground in a
medium-sized bush or small tree, with dense
vegetation all around the nest.

Southwestern willow flyeatchars inhabit
areds near water with &= to 7-m- (13« to 23-{1-)
high thickets of willow (Salix spp.).
buttonbush (Cephalanthus occidentalis var.
pubescens), seepwillow (Baccharis glutinosa),
and tamarisk (Tamarix pentandra) (Tibbitts et
al, 1994). There is oceasionally a sparse
overstory of contonwoods (Populus spp.)
associated with this species. At some nest
sites surface water may be present carly in the
breeding season but only damp soil is present
by late June or early July, Habizat patches as
small as 0.5 ha (1.2 ac) can support one or two
nesting pairs. This speeies has not previously
been found on Los Alamos National
Laboratory (LANL) property or Los Alamos
County. Areas in lower Pajarito Canvon near
Pajarito wetlands contain maryginal
southwestern willow flycatcher habitat,

The southwestern willow flycatcher is
present and singing on breeding territories by
mid-May. This flycatcher builds nests and
lays eggs in late May and early June and
fledges young in eurly to mid-July.

During the 1995 and 1996 breeding seasons,
monitoring of the potential southwestem
willow flycatcher habitat did not reveal the
presence of any of this protected species. To
date, in two consecutive vears of surveys, this
flyeateher has not been found on LANL lands.

S £ I

el
Ayt k>

3.0
-l

4

¥ IPNT




2.0 Methodology

The following steps are taken in a :
southwestern willow flycatcher survey. Once
an area of potential habitat is identfied,a -
survey route is planned. A route is designed to
cover all of the available habitat. The survey .
for the southwestern willow flycatcher bcgms
at dawn and continues until the survey area is-
completed. Surveys are performed by -
broadeasting the call of this flycatcher and |
waiting for it to respond. The surveyor walks

a wetland area and plays the ¢all enoughto - .

cover the habitat in the area of the survey.

Preliminary surveys can be discontinued once

a flycatcher is found. More intensive nest

location surveys can then begin, The physical
description of the site and the nest location are

recorded but the nest site is not disturbed.

If an area is surveyed and no flycachers -
are found, a series of 4 or more surveys per

3.0 Results ‘

During the 1995 and 1996 field seasons, 10
regular call broadcast surveys were conducted
at LANL and adjacent lands. Of these surveys
none of them resulted in the location of a
southwestern willow flyeatcher, Table 1 shows
the results of the surveys conducted in 1995
and 1996. 3
4.0 Conclusions

+ For the second year'in row no southwestern
willow flycatchers were located at LANL.,
Although the existng habitat at LANL is
marginal at best, I believe it should be
periodically monitored for future colonization
by this species. The land cover mapping will
provide a tool to define potential habitat (Koch
etal. 1996). Once habitat is established on a
map, any potential contlicts berween LANL
activities and endangered species can be dealt
with very early in-the planning stages of a

breeding season is required. Only thenisa | habitar disturbing activity,

site cleared for disturbance activities during ) Lo

the breeding season. 81
Date of Survey  Location of Survey Result of Survev
6/14/95 Pajarito Canyen | None 4
6/22/95 Rio Grande - . None i
7113095 Pajarito Canyon ' Neme -
7/19/95 Rio Grande . None T
530196 Pajarito Canyon  ~ None ;
5/31/96 Rio Grande © None
6/13/196 Rio Grande ! None .
6/14/96 Pajarito Canyon None ;
7117196 Pajarito Canyon None
7/18/96 None

Rio Grande

v

Table 1. Results of 1995 and 1996 southwestern willow ﬂycatc}."xc'rj surveys.
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Goat Peak Pika, Black-Footed Ferret, and
New Mexico Meadow Jumping Mouse

James R, Biggs*

*Ecology Group, Los Alamas Natenal Laboratory

Abstract
Potentially endangered mammal species of concern for Los Alamos National
Laboratory (LANL) include Goat Peak pika (Ochotona princeps nigrescens),
black-footed ferret (Mustela nigripes), and New Mexico meadow jumping mouse
(Zapus hudsonius). Pikas commonly occur within the Jemez Mountains including
Frijoles Canyon, the Cerro Grande, and Pajarito Mountain. This species is more
common in this area than previously recognized. New activities by the Labora-
tory are expected to result in a low potential for impaet to suitable habitat for this
species. Meadow jumping mice are found close to permanent water and wet
meadows. Suitable habitat for this species is limited on LANL property. Several
surveys have been conducted since 1990 with no specimens having been captured
to date. Black-footed ferrets usually inhabit large prairic dog towns which serve as
a food source. However, no expansive prairic dog towns have been found on
LANL property, therefore, the potential for this species to occur here is low,
Suitable habitat on LANL property for Goat Peak pika and meadow jumping
mouse will need to be evaluated following the development of a detailed vegeta-
tion map of this area, Appropriate surveys can then be conducted to determine

presence/absence.

1.0 Introduction

Other than some bat species, three species
of mammals listed as threatened, endangered,
or species of concern (SOC) may occur in
habitats in the Los Alamos National
Laboratory (LANL) area or in the east Jemnez
Mountains., These species are the Goat Peak
pika (Ochotona princeps nigrescens), black-
footed ferret (Mustela nigripes), and New
Mexico meadow jumping mouse (Zapus
hudsonius),

1.1 Goat Peak Pika (SOC)

The Goat Peak pika is generally nocturnal.

Pikas occur commonly within the Jemez
Mountains on patches of large talus slopes on
higher peaks, small rocky areas at the head of
Frijoles Canyon, older talus slopes of Cerro
Grande, and exposed ski slopes of Pajarito

Mountain (Swickard et al., 1971: Hafner, pers.

obs.). Areas most heavily populated by pikas
are the Tschicoma Mountain and eastern rim
of the Valles Caldera, Rabbit Mountain,
Redondo Peak, and Cerros del Abrigo.
Disturbance activities exposing talus such as
logging and ski slope construction have also
produced suitable habitat for pikas,
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1.2 New Mexico Meadow Jumping
Mouse (SOC, State Threatened) .
Known populations of meadow jumping
mouse in New Mexico have been found close
to permanent free-flowing water, in riparian'
zones of streams and ditches, and in wet
meadows near cattail marshes associated with
major rivers (Morrison 1990, 1992), Dry . -
higher ground near waterways that provide. "
locations for nesting and hibermation are -
typical of habitat where jumping mice havc
been found. -

1.3 Black-Footed Ferret (Federal
Endangered) .
Black-footed ferrets are most commonly
associated with prairie dog towns (Cynomys
spp.) in the western U.S. Prairie dogs serve as |

the main food source for black-footed ferrets, -
During winter months black-footed ferrets . -

move from burrow to burtow feedingon -
hibemating prairic dogs. Prairie dog towns,. .

none of which have been found within or near -
LANL, vary in size but are usually found in -
relatively open terrain where vegetation does - -

not hinder the line of sight to predators.

10

2.0 Methodology:
2.1 Goat Peak.Pila
No formal surveys.have been conducted

on LANL property forthe Goat Peak pika.
However, numerous surveys in the Jemez
Mountains, including the eastern portion, have
revealed localized high numbers of this
species (Hafner, pers, com.: Hafner 1993,
1994, 1995; Swickard et al. 1971). Spccmc
methodology for survcymg this species will be
based on evaluations of cover and community
types at LANL. Once suxtnblc habitat has been
identified, a site evaluation will be made and,
if deemed necessary, formal surveys for this
species will be performed. The need to

perform surveys and the type of survey used
for Goat Peak pikas will depend on the
prcscncc and extent of suitable open talus and
rocKy areas on I..ANI‘..propcrty This
information will be obtained from land cover
maps that wil be produccd during the FY '97

. sc0pc of work. -g :

2.2 New Mexico Meadow Jumping

Mouse

' The rnaJor acuvxty-pcnod for meadow
jurnping mice in the Jemez Mountains-
Espanola area is June through September, with
breeding occurring between May and
September (NMDGEF:1988). Since 1990,
areas of potential habxm have been surveyed
using a snap trap protocol developed by
Morrison (1990). These surveys took place at
locauons that were evaluated as being the
most suitable habitat available on LANL
property. A minimum of four consecutive
nights of snaptrappmg,wns used. Traps were
spaced at 10-m (3:-ft):mtcrvals with three
traps per station along'a stream channel or
within other appropriate’habitat. Aluminum




Sherman live traps with the dimensions 22.5 x
7.5x30cm (9 x 3 x 12 in.) and baited with
sweet feed were also used. Traps were baited
in late afternoon and set on a leve] surface
under cover for protection from exposure (o
heat and precipitation, Traps were left open
overnight to capture animals, then checked
carly the next morning.

2.3 Black-Footed Ferret

No surveys have been conducted on
LANL property for black-footed ferrets due to
an apparent lack of suitable habitat,
Preliminary surveys will be conducted to
determine if prairie dog towns exist on or
adjacent to LANL property. Formul surveys
for black-footed ferrets are conducted on
towns that are greater than 80 acres in size or a
complex of towns greater than 80 total acres
that are less than 5 miles apart from one
another (WCFW 1988), Survey methodology
differs from warmer months to cooler months,
During periods of snow cover, surveys consist
of daytime surveys where tracks, scat, and
burrowing activity are the primary focus of
search, Burrows have a distine: formation
unique to this species. During periods of non-
snow cover, a series of surveys are conducted
over three consccutive nights, The surveys
consist of a complete check of the prairie dog
town by use of spotlighting and burrow
checks. Activities resulting in disturbance of
any part of a prairie dog town, or any part of u
complex of towns, will require an indepth
survey,

3.0 Results e}
3.1 Goat Peak Pika 2
This is a common species within its -
desired habitat and is more common than »
o

previously recognized for this area (Harner,
pers. comm.), Loss of appropriate habitat can
eccur by increasing moisture in drv areas
which premotes invasion of vegetation that
fills the talus slopes. If new activities around
the Laboratory result in disturbance of
presently undisturbed ground, there will likely
be a low potential for impact to habitat to this
species,

3.2 New Mexico Meadow Jumping
Mouse

Mecadow jumping mouse surveys were
conducted in habitat on LANL property
cvaluated to likely support this species.
Although no individuals were found 1o date,
more extensive and thorough evaluation of
potential habitat will be conducted following
the development of a detailed land cover map.

3.3 Black-Footed Ferret

The presence of the black-footed ferret has
not been reported in New Mexico since 1934,
During various vegetation surveys performed
in and around LANL property over the last 20
years, no prairie dog towns have been
observed. No formal surveys for the presence
of prairie dogs have been conducted on LANL
property. If prairic dog towns are identified, 2
more extensive survey will be done.

11




4.0 Conclusions

Three of the threatened, cndnngcrcd or.
SOC mammal species identified as potentially
occurring in the LANL area, the Goat Peak .
pika, meadow jumping mouse, and black~
footed ferret have not been found on LANL
property. However, the Goat Peak pikaand’
the meadow jumping mouse are knownto -
inhabit this region in habitats similar to what'
is found on or around LANL property. '
Additional surveys will be needed to
determine presence/absence of these spegies: -

on LANL property. The black-footed fcrrctxs,
extremely rare and likely does not occurin : ;
this area, however, surveys will be necessary.

to determine if extensive prairie dog towns ..
(>80 acres) oceur in or near LANL. If so,
more extensive surveys will need to be
conducted to determine presence/absence of
this species, :

Surveys for any of these species will not

be conduected until completion of the land-

cover map. This map will aid in identfying -
and delineating the extent of potcntxal babxtnr.
that could support these species.
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Bald Eagle Habitat Management in the Los Alamos National

Environmental Research Park
Terrell H. Johnson®

*Consultant

Abstract

Bald cagles (Haliaeetus leucocephalus) winter along the Rio Grande but are
not known to nest in the area. Most wintering bald eagles congregate downstream
from the Los Alamos National Environmental Research Park (LA/NERP), but the
LA/NERP contains winter foraging and roosting habitat and potential nesting
habitat. As bald eagles become more numerous and the river delta above Cochiti
Luke expunds, bald cagle use of LA/NERP is expected to increase. Potential nest
and roost trees in White Rock Canyon have been mapped and will be monitored
annually for signs of use, Sensitive zones around these trees have been mapped to
trigger review of potentially disturbing activities, Interagency coordination will
increase the cffectiveness of bald eagle habitat management in the area.

1.0 Introduction

The bald eagle is federally listed as
threatened throughout the lower 48 states and
equivalently listed by the state of New Mexico
as endangered (group 2). Bald eagles winter

along the Rio Grande, including Department
of Energy (DOE) land in and around White
Rock Canyon, and several dozen often
congregate downstream near Cochiti Lake,
Some are resident from November through
March, but others move about, and peak
numbers usually oceur in January or early
February., Bald cagles forage for fish and
watertow! ajong the river and lake and for
carrion and rabbits over land, While they
forage most often in the vicinity of Cochiti
Lake, they use all of White Rock Canyon
regularly and the entire Pajarito Platcau
occasionally. Bald eagles roost overnight in
canyons that offer weather protection, security,
and convenience to foraging areas, usually in
tall ponderosa pines in lower portions of
tributary canyens, Bald eagles around Cochiti
Lake behave as if they are hunted, weaving
and dodging in tlight to avoid people.
Evacuation of foraging and roosting areas in
response to human presence within 200 to 800

meters (660 to 2640 ft) is typical behavior,
Because few bald eagles nest in New Mexico,
their nesting habitat is not well characterized,
but a secure tree or cliff nest site near suitable
aquatic habitat is probably required.

Several agenctes have funded or conducted
studies of bald eagles in this area. Johnson
(1993) has monitored bald eagle winter
population and diet near Cochiti Lake since
1979, funded by the National Park Service,
US Army Corps of Engineers (COE), US
Forest Service (USFS), and US Bureau of
Reclamation. The USFS funded a study of
bald eagles by Dodd (1979) in White Rock
Canyon, and Public Service Company of New
Mexico funded a study by Stahlecker (EES
1986) in the upper portion of White Rock
Canyon. The New Mexico Department of
Game and Fish has performed mid-winter
fixed-wing aerial counts of bald eagles almost
every year since 1978, and the COE has
performed helicopter counts most vears since
1984. LANL funded a survey for roosting and
patential nesting habitat on the LA/NERP in
1992,

£ R -
Rt AN &

13! L‘\ h‘:ﬁ. E

PFre oo




2.0 Methodology

Roosting counts provide the most cﬁccuvc
way to ¢ensus wintering bald eagles, which: :
tend to congregate at regular roosts (Iohnqon
1993). Late afternoon and early moring "
counts along flyways to and from roosts are”
more effective than counts of eagles at roosts;
where growing darkness and the distance . .
required to avoid disturbance limit visibility.
Aerial counts cover more ground and sample
aquatic foraging areas, but tend to detect
relatively fewer immarture eagles. Collection
of castings and other prey remains under roost
trees provide the most comprehensive picture
of diet, but underrepresent the absolute - |
proportion of fish in the diet. Late winter -
surveys of suitable roost trees for accumulated
castings, feathers, and droppings have proven
to be the most efficient method of
documenting occasional use of trees for
roosting and perching,

3.0 Resulits

Winter roosting counts of bald eagles in-
the Cochiti area have generally increased over’

the years (Johnson 1993), as have the
statewide aerial counts (S.0. Williams III, -
pers. comm.). Since 1979, average winter -

counts near Cochiti have doubled (Figure 1)..-

As total counts have inereased, the number of

bald eagles using areas farther upstream has ;.l ‘

also increased. Over the same period, the
wetland habitat of the delta above Cochiti -
Lake has expanded to about 12 km (7.2 mi) of

delta between Frijoles Canyon and the lake in *

the 20 years since the lake was filled, This
delta provides diverse aquatic and wetland

habitat for fish, wintering waterfowl, and bald' |

eagles (Allen 1993). Castings indicate that .
wintering bald eagles consume fish, ‘

‘waterfowl, and s:gmﬁc:mt amounts of carrion,
-especially deer and elk. Water management
‘may affect bald eagle habitat (Johnson 1988),

cspccmllv that of t.hc dclm wetlands,

" Asurvey of potcnt:ml roost trees pear the
mouths of Water, Ancho, and Chaquehui
Canyons in March 1992, indicated occasional
bald eagle use of trees.near the mouth of
Water and Chaquehui Canyons, as droppings
but no castings or feathers were found. The
same habitat has potential for nesting. Bald
eagle use of the Pajarito Plateau is too sparse
to stady or to attract much attention, but a
detailed report of an immature bald eagle in
Los Alamos Canyon above the Omega reactor
(A. Kron, pers. comm.) and a nurnber of
reports of bald eagles seen along State
Highway 4 west of the Bandelier entrance
illustrate that use does occur,

Average Winter Population . . ... .

Figurc 1. Average numbcrs of bald caglcs
roosting near Cochiti Take during the winters
of"1979=1996. An increasing trend underlies
annual variations, which are dependent on
water management :md wcathcr (Iohnxon
1993) i




Fifteen suitable roost and five potential
nest trees in the Jower tributary canyons and
sensitive zones extending up to 1700 m (5610
ft) from roost and 900 m (2970 ft) from
potential nest trees were mapped in 1992
(Johnson 1992). Sensitive zones indicate an
arca in which LANL activities should be
reviewed for potential impact on roosting
(November | = March 31) or nesting (Januiry
I =July 31) bald eagles. and outside of which
no effect is anticipated.

4.0 Conclusions

Bald eagle use of DOE land in White Rock
Canyon should increase as the Cochiti Lake
delta continues to expand upstream and
nurmnbers of wintering eagles increase.
Indications of bald eagle use on DOE land in
White Rock Canyon in 1992 were too slight to
justify direct bald eagle counts, but annual
surveys for signs of use is an appropriate
method to monitor and document bald eagle
winter use there. Infrequent and scattered use
of terrestrial areas does not justify direct
survey for bald eagles in terrestrial areas, but
management planning should recognize that it
does occur at low levels, and may be
associated with elk or deer carrion. Likewise,
bald eagle nesting in White Rock Canyon or
adjacent areas is a possibility that should not
be discounted.

Sensitive zones should be used to flag
review of LANL activities to prevent
disturbance of roosting or nesting bald eagles.
Potentially disturbing activities should be
scheduled outside of the sensitive season,
unless non-occupancy has been determined at
that time. These zones are mainly
undeveloped and should remain so. LANL

land-use planning should also recognize the
contribution of terrestrial foraging areas, and
cluster future developments to maintain large
blocks of open land, especially near White
Rock Canyon, Water management agencies
have increasingly involved land and wildlife
management agencies in water management
decisions, and an interagency group has
developed an ecological framework for
managing the Cochiti delta wetlands (Allen
1993). The DOE and LANL should continue
to participate in the Cochiti Luke Advisory
Committee, which is now being organized to
provide ongoing input into river and reservoir
management,
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Golden Eagle Habitat Management in the Los Alamos National

Environmental Research Park
Torrell M. Johnson®

*Gonauftant

Abstract :

Golden eagles ({Aquila chrysaetos) regularly breed in White Rock Canyon and
have nested in the Los Alamos National Environmental Research Park (LA/
NERP). A sensitive zone around an historic nesting cliff has been mapped to
trigger review of potentially disturbing activities,

1.0 Introduction

The golden cugle is not federally or state
listed but is uncommon in the area and is
protected under the Bald Eagle Act, as
amended in 1962, The Los Alamos breeding
bird atlas acknowledged historie records of
golden eagles breeding in Los Alamos County,
but found none breeding during 1984~88
(POS 1992). Golden eagles are usually
present in White Rock Canyon during the
breeding season, which begins in early
February and extends through the end of July
and sometimes during the rest of the year.
They forage primarily for small mammals
such as rabbits and occasionally larger
mammals or waterfowl. Golden eagles
usually build stick nests on cliffs, sheltered by
an overhang, and generally lay eggs in carly
March and fledge one young in late June. The
narrow part of White Rock Canyon above the
mouth of Frijoles Canyon appears to be a
center of breeding activity, where nests have
been found on two different cliffs, one of
which was located in the LA/NERP in 1979
(Johnson 1991), A breeding territory will
typically contain several nest sites that are
used periodically, but breeding does not occur
every year.

2.0 Methodoiogy

Observation of suitable nesting cliffs
during the breeding season is the most
effective way 10 determine use by golden
eagles, Observation at a range of about 400 m
(1320 ft) early in the season, especiaily early
in the morning, provides the best opportunity
of detecting activity at a ¢liff, which does not
always lead to nesting. Scanning stick nests
on cliffs with 2 powerfu] spotting scope from a
high vantage point is an efficient method of
discovering nesting cagles later in the season,
but concluding that a nesting cliff is vacant
requires olaservation at close range.

3.0 Results

Golden eagles have not been found
breeding in the LA/NERP since 1979, but no
consistent monitoring has occurred, The LA/
NERP historic nesting cliff was checked but
not found to be occupied in 1994, However,
golden cagle use of the area continues, as an
adult and immature golden cagle were seen
separately in the area in August 1596 (B, Foy,
pers. comm.).




A sensitive zone extending up to 900 m! |

(2970 ft) from the historic nesting cliff was -
mapped in 1992 (Johnson 1992). The . - i
" sensitive zone indicates an area in which
LANL activities should be raviewed for -
potential impact on nesting golden eagles .
from February 1 - July 31, and outside of
which no effect is anticipated. , .;';
4.0 Conclusions :
Golden eagle use of Department of Energy
land near White Rock Canyon can be expected
to continue, with occasional ncsnng in the LA/
NERP. Annual surveys for signs of use is an.*
appropriate method to monitor and documcm:

golden eagle nesting, The sensitivezone v

should be used to flag review of LANL
activities to prevent disturbance of nesting -/

golden eagles. Potentially disturbing activides.

should be scheduled outside of the sensitive’ .°

season, unless non-occupancy has been

determined at that time. This zone is ma.mly X
undeveloped and should remain so. LANL |
land-use planning should also recognize the .
contribution of terrestrial foraging areas and ..

- cluster future developments to maintain largc
blocks of open land, especially near White -

~ Rock Canyon.
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Peregrine Falcon Habitat Management in the Los Alamos Nationa!

Environmental Research Park
Terrell H, Johnson®

“Consuitant

Abstract
Suitable breeding habitat for the American peregrine falcon (Falco peregrinus
anatum) is located jn and around the Los Alamos National Environmental Re-
search Park (LA/NERP), and the entire area is foraging habitat, Statewide, the
peregrine population is increasing, but has experienced a recent decline in repro-
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duction, which threatens to reverse this population trend. If peregrine falcons
continue to increase in New Mexico, peregrine use of the LA/NERP is expected to
increase. Suitable breeding areas in and around the LA/NERP have been identi-
fied, and the most important sensitive zones have been mapped to trigger review
of potentially disturbing activities, A habitat management plan has been drafted
for some suitable breeding habitat, which will require interagency cooperation to

complete,

1.0 Introduction

The American peregrine falcon is federally
and state listed as endangered, Peregrine
faleons nest on ¢liffs with defensible and
protected nest ledges that are in good foraging
habitat, Peregrine breeding habitat occurs
throughout the mountains of New Mexico,
including lands in and around the Los Alamos
National Environmental Research Park (LA/
NERP). Peregrine talcons forage up to 20 km
(12 mu) from nesting areas, almost entirely for
birds, which are artacked and caught in the air,
Avian prey is vulnerable when it is without
cover, which may occur in a large gulf of air,
as found over a canyon or over large
grasslands or bodies of water, They are
resident from early March through mid
Qctober, Breeding percgrine {falcons have
been increasing in New Mexico for more than
a decade, but pesticides evidently continue to
impair reproduction, and occupancy of
breeding territories remains below recovery
levels (Johnson 1995).

By agreement among the wild)ife and
major land management agencies in New
Mexico, all suitable peregrine habitat is
managed as if occupied, in the absence of 2
current determination of vacancy. Suitable
habitat has been identified throughout much of
the state, based on an objective evaluation of
historic habitat. The suitable habitat approach
has proven to be the most efficient and
effective management strategy because it
maintains the distinction between the relative
permanence of habitat and transience of
habitat use by individuals of the species, It
maintains habitat for population expunsion
and protects peregrines wherever they may
breed. At the same time, it permits
coordination of other activities in a predictable
manner, Attempts to coordinate activities
based on occupancy in any given year have
proven complicated and inetficient, and have
usually disappeinted expectations and resulted
in more disclosure than predetermined habitat
management,

19




Observations have shown how pcrcgrincs
respond to human activity (Johnson 1988).:
Disturbance can prevent birds from occupying
habitat or cause mortality of young by
interrupting essential parental care, Nesting
areas in New Mexico with frequent human -
activity are generally occupied irregularly, :md
peregrines in areas with occasional R
disturbance suffer reproductive failure more -
often than those in undisturbed areas (Johnson
19942). While pesticide impacts on
reproduction result from national or ,
international factors, local management of . -
peregrine habitat focuses on minimizing
disturbance and maintaining habitat quality, ©
Preserving the confidentiality of nesting areas;
is essential to minimizing disturbance bccausc
the peregrine has such notoriety that
disclosure inevitably results in disturbance.

In cooperation with the US Fish and -

Wildlife Service and federal land management.

agencics, the New Mexico Department of

Game and Fish takes the lead in monitoring” -

and compiling information on peregrine
falcons in New Mexico. LANL has been

coordinating peregrine habitat management -,

with state and federal wildlife agencies for

two decades, supporting habitat monitoring "
and ensuring that activities do not impact

habitat, individuals, or the species,

20

2.0 Methodology
. Suitable nestingiareas are monitored for
occupancy and nesting activity by observing

with binoculars and'spotting scope from a
distance of typically;450 meters (495 yds).
This allows complctt: aural and visual
obscrvation of nesting activity and resolution
of individual plumage characteristics with
minimal disturbance;(Johnson- 1988b).
Nesting apeas are visited at least twice every
year, but us often as necessary to determine
occup.mcy and reproduction. Results have

been standardized by: having four highly
experienced obscrvc's do nearly all the
peregrine monitoring in the state. Individual
plumages can be used to determine identity,
and are recorded whenever possible.

... Habitar xdcnuﬁcnﬁon is based on analysis
of fomgmg and ncscmg topography and cliff
characteristics associated with peregrine
falcon breeding areas’ (Iobnson 1993). Factors
of elevation and slopcmodcl prey abundance,

. diversity, and vulnerability to index the

suimbiliry of breeding territories, and factors
of cliff' size, structure; position, and
temperature index the’ sumbxhrv of nesting
cliffs. Four sensitive zones around each
suitable nesting area havc been defined
relative to peregrine responses to distrbance
and extend from 900 (990 yd) up to 3400 m
(3740 yd) from suzcab]: nesting cliffs (Johnson
1983). These zones nre used to evaluate and

. schedule activities occurring in the zones, to
. prevent disturbance (Johason 1994).

;
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3.0 Resuits

Sensitivity of the information precludes
disclosure of local monitoring data, which are
not statistically significant by themselves but
are consistent with statewide data, Occupuncy
of breeding habitat in New Mexico has
increased since 1980, but reproduction has
declined since {988 (Figure 1), Recent
reproduction has been just above the level
required to maintain the population, and if it
continues to decline, the population will soon
begin to decline (Johnson 1995).
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Figure 1. Occupancy of historic breeding
territories by any peregrine (line) and
reproduction by adult pairs (bars) in New
Mexico during 1979-1996, Occupancy
represents population, and has been
increasing, but the trend depends on prior
reproduction, which has recently declined
close to the minimum maintenance level
(Johnson 1995).

Habitat identification in and around the
LA/NERP began,in 1979 and has continued as
habitat criteria have been refined since, A
nurnber of suijtable breeding ureas have been
identified in and around the LA/NERP, all of
which involve shared responsibility with other
lund management agencies. The Department
of Energy (DOE) has primary federal
responsibility for some of these areas, but
necds only to ensure that LANL activities do
not impact others. Sensitive zones and a
habitat management plan were drafted for one
suitable nesting area in 1992, and a sensitive
zone was delineated in 1992 where LANL
activities within the LA/NERP are most likely
to have an effect on nearby habitat, The entire
LA/NERP is peregrine foraging habitat.

4.0 Conclusions

Peregrine falcon breeding activity in and
around the LA/NERP should increase if the
peregrine population continues to increase.
Annual monitoring of habitat for which the
DOE has primary responsibility provides
useful management information and should
continue, Revision and expansion of the draft

habitat management plan to cover all habitat

for which the DOE has primaryv federal

responsibility should be completed, which will

require careful cooperation with other
agencies. Sensitive zones should be used to
flag review of LANL activities to prevent
disturbance of breeding peregrine falcons in or
near the LA/NERP. As a rule, all potentially
disturbing activities should be scheduled
outside of the breeding season, but biological
monitoring information may be used to
evaluate critical activities within the breeding
season. LANL land-use planning should also
recognize the contribution of terrestrial
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foraging areas and cluster future developments
to maintain large blocks of open land. :
Cooperation with adjacent land management
and wildlife agencies is essential to the
successful habitat management for this
species,
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Evaluation of the Use of Satellite Imagery as aTool to Predict Habitat

of the Jemez Mountains Salamander, Plethodon neomexicanus
Leuise Trippe* and Timothy K, Haarmann**®

*Consultant
~Ecolegy Group, Los Alamos National Laboratory

Abstract '
A study to determine the accuracy and feasibility of using satellite imagery
technology 1o locate or predict specific habitat, using the Jemez Mountains sala-
mander (Plethodon neomexicanus) as 4 mode! species, was conducted, It appears
that a satellite imagery map, based solely on a small suite of physical characteris-
tics (elevation, vegetation, and gradient), was not successtul in predicting habitat
for Jemez Mountains salamander. Inclusion of additional habitat features would
be required to strengthen the predictive power of the map. It is possible that
information obtained through geological maps, soil conservation units, and veg-

ctation data bases could be entered into the Geographic Information System to
strengthen the predictive value of these maps, It was determined that satellite
imagery could be used as an initial screening process to determine potential

salamander habitat,

1.0 Introduction

The Record of Decision for the Dual Axis
Radiographic Hydrodynamie Test Facility
Environmental Impact Statement (1995)
mandates the completion of a Habitat
Management Plan (HMP) for Species of
Concern (SOC) and those species considered
threatened and endangered that oceur on, or
utilize, the 43 square miles of the Los Alamos
National Laboratory (LANL). One of the
objectives in developing the HMP is to gather
data pertaining to the habitat requirements of
both threatened and endangered species (TES)
and SOC in an effort to delineate the area used
by a particular species,

A study to determine the accuracy and
feusibility of using satellite imagery technol-
ogy to locate or predict specific habitat, using
the Jemez Mountains salamander (Plethodon
neomexicanus) as the model species, was
initiated by LANL in May 1996, This species
was sclected on the basis that it is currently
listed by the State of New Mexico as threat-

ened, is considered a federal SOC, and has a
range which encompasses those lands owned
and administered by LANL, The purpose of
this study was to provide habitat and distribu-
tional data for Jemez Mountains salamander
based on satellite imagery. Work discussed in
this report was carried out by Louise Trippe
and Timothy Haarmann as a part of the devel-
opment of the LANL TES HMP.

1.1 Study Objectives

»  Assess the feasibility of using satellite
imagery as a tool to locate Jemez Mountains
salamander habitat and populations,

+ Evaluate stand level characteristics in
targeted areus in order to ground truth sateilite
imagery based maps.

= Consult with LANL personnel in field
surveys to identify any suitable Jemez
Mountains salamander habitat on LANL
property.
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The following information is presented in thxs
report:

* a written assessment explaining the
aceuracy and feasibility of using satellite
imagery to predict suitable Jemez Mount:nns
salamander habitat, g

= asatellite imagery map based on selected
habitat variables submitted to Earth Data
Analysis Center (EDAC), and '_
C
» alist of Jemez Mountains salamander sites
visited within the Jemez Mountains. ‘

1.2 Geographic Distribution, Habitat ..
Associations, and Natural History of
Jemez Mountains Salamander

Jemez Mountains salamander is a mcmbcr
of the lungless salamanders family,
Plethodontdae, It is described as a small (total
length = §5 mm [2.2 in.]), slender salamander, -
uniformly brown with shiny, brassy flecking
along the back, sooty to pale gray below, and -
paler on the throat and tail (Stebbins and :
Riemer 1950). The fifth hind toe is absentor..
reduced. This species represents a biologieal
anomaly as it is the only representative of this -
family and genus found in the southern Rocky !
Mountains. It is a terrestrial salamander

endemic to north-central New Mexico, where, |
it inhabits high-elevation coniferous forests . -

and associated habitats within the Jemez

Mountains. The entire r:mgc of this species - -

extends for less than 1,632 square kilometers

(1,011 square miles) located in Sandoval, Rio. .
Arriba, and Los Alamos Counties. Within its ©;
range, Jemez Mountains salamander appears . -

to exist as a series of disjunct populations,
separated by geophysical and vegetational
features (Painter unpub. report, 1993),

Populations are found primarily on land
administered by the USDA Forest Service,
Santa Fe Natonal Forest, although it has been
reported to occupy land owned by the Santa
Clara Indian Pueblo,Bandelier National
Monument, LANL, and private individuals.
This species has been recorded from 2190 m
(7183 ft) to 3290 m (10,791 f2). A site located
on LANL property represents the lowest
Known elevation (2190 m [7183 ft]) that this
salamander has been found (Ramomik 1986).

. Jemez Mountains salamander is most often
found under decaying logs and under rocks in
mixed coniferous forests (Reagan 1967,
Ramomik 1986). The'most commeon tree
species associated with Jemez Mountains
salamander are white fic (Abies concolor),
Engelmann spruce (Picea engelmanii), blue
spruce (Picea pungens), quaking aspen
(Populus tremuloides), Douglas fir
(Pseudotsuga menziesit), ponderosa pine
(Pinus ponderosa), and Rocky Mountain
mapie (Acer glabrum)  (Reagan 1967,
Ramotnik 1986). Other tree specics found in
Jemnez Mountains salamander habitat include
subalpine fir (Abies lasiocarpa), Gumbel oak

(Quercus gambelii), wavyleaf oak (Quercus
undulata), and several'species referred to as
non-oak deciduous (Painter unpub report,
1989). Shrub and forb species associated with
these forested areas include: Colorado blue
columbine (Aquilegia caerulea), Richardson’s
geranium (Geranium richardsoni), dwarf
juniper (Juniperus communis), pinesap
(Monotropa latisquama), Virginia ¢reeper
(Parthenoeissus insera),, New Mexico locust
(Robinia neomexicana), thimbleberry (Rubus
parviflorus), and Canada violet (Viola
canadensis) (Reagan 1972). Although studies

' are currently underway; to determine the




impact of timber harvesting on Jemez
Mountains salamander (Painter, unpub.
report, 1993), no conclusive evidence exists to
date describing the impact of timber
harvesting, fire, or mining on this species,
Ramotnik (1988) found no significant
difference in size classes of fir and spruce
between transects with sulamanders (10 total)
and those transects without (33 total). Reagan
(1972) also reports locating five salamanders
at the edge of meadows,

The most consistent and perhaps the most
important component of Jemez Mountains
salamander habitat is thought to be the
presence of fragmented rock in the soil profile
(substrate) (Painter, personal comm.). Reagan
(1972) describes the presence of remnant talus
at all locations where salamanders were found.
This type of substrate, in which extrusive
rhyolite is broken down to produce a talus
slope, stems from the voleanic origin of the
Jemez Mountains, Talus is known to be an
important feature for several Plethodon
species. Given the narrow range of climatic
conditions that are necessary for Plethodons to
exist, it is believed that these animals move
through the permeable talus interstices during
unfavorable surface conditions to seek
preferred temperature and moisture regimes,
Reagan (1972) and references therein have
suggested that the talus, which provides open
channels to the subterranean environment,
may account for the survival of this species in
the harsh environment of the Rocky
Mountains (Ramotnik 1986). During periods
of prolonged precipitation, animals move up
from their talus retreats to the surface where
cover objects such as downed woody debris
are widely used. Ramotnik (1986) located all
sulamanders in her 1985 survey period in

downed logs. Downed woody material,
however, comprised >94% of the 800 cover
objects searched, and logs contributed to 95%
of this downed woedy material (Rameotnik
1985). Jemez Mountains salamander has been
found using other surtace objects, such as
talus and fine woody debris for cover (Reagan
1972).

Several studies have suggested that slope
is an important factor in suitable Jemez
Mountains salamander habitat (Ramotnik
1986, Reagan 1972). Ramotnik. (1988)
identified slope as the most useful variable in
determining the presence of Jemez Mountains
salamander. It was speculated that, due to the
combined effects of gravity and movement of
water and soil, steep slopes may be less
compacted and contain more interstitial spaces
in the soil, Subsequent invastigations,
however, have found Jemez Mountains
salamander to exist at a wide range of slopes
(from O to 100% gradient) (Painter unpub.
report 1993, Scott et al. unpub. report 1987).

Although the salamander does not appear
to be confined to slopes of a particular aspect,
much of the published data suggests that
suitable habitat is most often found on north-
facing slopes or sheltered canyons, Because a
north-facing slope is more protected from
direct solar radiation, evaporation and
sublimation occur at a slower rate (West
1959). Gradual snow melt enables water to
soak into substrates rather than being lost by
sublimation or runoff (Anderson 1963).
Differences in available moisture may vary
between north- and south-facing slopes as
much as 21% (West 1959), Narrow canyon
walls also provide protection from wind and
direct solur rudiation, thus allowing for similar
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conditions with respect to snow accumulation.’

Ramotnik (1986), however, found that
elevation had a greater effect on microhabitat

variables such as ground cover, temperature, . :

-and moisture of logs than either slopeor -
aspect. !

Moisture is an important component of .

Jemez Mountains salamander habitat, This
species is a lungless salamander which

requires that its skin be in contact with moist - ;

surfaces {or respiration (Goin et al. 1978),

Observations of Jemez Mountains salamander
on the surface are typically during the summer

months following periods of heavy rain, This *

species may be oppertunistically responding .
to suitable surface conditions such as moisture -

and temperature (Ramotnik 1986, Reagan

1972). Reagan (1972) reports that salamanders
were only seen active on the surface atnight .,

when litter and foliage were “dripping wet”
from afternoon thundershowers or night
storms. All salamanders he found during the
day were inactive in the coiled position. ~
Dietary analvsis of 39 specimens further
suggests that these animals are nocturnal :
foragers (Reagan 1972), Because important
data is lacking for the 39 individuals used in

report, 1993). Itis known, however, that

Jemez Mountains salamander preys on a wide -

array of invertebrates such as mites, spiders, . Jemez Mountains Salamander Habitat

crickets and other orthopterans, tlies, and ants
- of Jernez Mountains salamander, 12 locations

(Painter unpub. report, 1993). Both research
carried out by Reagan (1972 ) and Painter

(1993 unpub.) found that ants were the most -

frequently consumed prey item.

2.0 Methodology « -
2.1 Establishing Criteria/Variables

! "An extensive literature review was
conducted in order to.obtain all available
published information describing the natural
history, ecology. and habitat associations of
Jemez Mountains salamander. Additional
information and recommendations were
obtained through personal communication
with Marilyn Altenbach, New Mexico Natural
Heritage Program, and Charles Painter, New
Mexico Department of Game and Fish, both
of whom are currently'conducting studies of
Jemez Mountains salamander, Information
was then evaluated and those elements most
consistent in descriptions of the salamander's
habitat were prioritized. Once a list of habitat
parameters had been defined, a mccung with
EDAC representatives. took place to review the
preferred variables, Of the original seven
preferred variables, only three could be
parameterized by EDAC for the production of
a Jemez Mountains salamander habitat-based
map (Table 1). It was decided that both

: Frijoles and Guaje Mountain U.S, Gcologxcai
© Survey (USGS) Quadmng]c (7.9 min. series)

maps would be used, as they encompass the

o arcas directly north :md south of LANL..

Reagan's dietary analysis, a more rigorous - |
study is currently underway (Painter unpub, -

2.2 GroundTruthmg of Satellite
imagery Maps and Consultation of
LANL Personnel in.identitying Suitable

‘In order to characterize the habitat features

were visited in Sandoval and Los Alamos

- Counties where populations of Jemez

" Mountins salamander are known to exist

~+ (Appendix A). At each site, information on

. - stnd structure and composition, gradient (5




slope), aspact, elevation, and substrate was
recorded. Gradient was measured using a
clinometer, and elevation was taken from a
USGS topographical map. The habitat data
from sites known to support Jemez Mountains
salamander was used as a reference to validate
the specific spectral classes depicted on the
satellite imagery maps (Figure 1), An
additional 13 sites were visited in an effort to
ground truth (qualitatively) and assess stand
level characteristics of those areas identitied
on the maps as potential Jemez Mountains
salamander habitat. Of the 13 sites visited,
four had been targeted in prior years as
suitable habitat likely to support populations
of this salamander. No amphibian field
surveys were conducted due to inappropriate
weather conditions.

Maps of locations where Jemez Mountains
salamander surveys had been conducted were
provided by the New Mexico Natural Heritage
Program, These maps were superimposed on
to the satellite imagery map to determine if
there were any correlations between the
targeted area on the satellite imagery map and
the areas where Jemez Mountains sulamander
had been found.

3.0 Results

Seven habitat attributes were identified as
being important to the mapping project (Table
1). Because data for three of the attributes
were not available, the selected list of habitat
features to be used in generating the satellite
maps included (1) ull mixed coniferous
stands, (2) elevation range of 2000-3300 m

(6560=10824 f1), and (3) a gradient > than 5%.

Table 1, List of preferred and selected habitat
variables used in the development of a habitat-
bused map for Jemez Mountains salamander,

Selected Variables
Elevation
Vegetation
Gradient

Preferred Variables
Geological material
Elevation

Moisture
Vegetation

Cover Objzcts
Aspect

Gradient

A gradient of >5% was used as a means
of climinating mesa tops from the resulting
map and should not be interpreted as a specific
variable for Jemez Mountains salamander.
Habitat-based maps, including elevational
contours, major drainages, and roads were
generated, using the three selected habitat
attributes, for Guaje Mountain and Frijoles
USGS quadrangles (7.5 min. series).

Information on stand structure and
composition, gradient, aspect, elevation, and
substrate was recorded at 12 known Jemez
Mountains salamander sites (Table 2), Five of
these sites are located in Frijoles and Guaje
Mountain Quadrangles, and provided
reference data which verified the speetral
classes targeted as potential Jemez Mountains
salamander habitat,
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Table 2. List ot known [ocations ot Jemez Mount:uns salamander vxsxtcd. Dcf' initons of
substrate, forest structure, and composmon are ngcn in Appendix B. '

Site Name Elevation m (ft) | Gradient(% Slope) Aspect | Forest Composition: |- Forest Structure | Substrate
Pony Canyon 2543 (8480) s N MixCon | . Mature Rock
Ont Canyon 2472 (8240) 53 N MixCon | - Mowre Rock
Unnamed Canyon | 2472 (8240) 57 N MixCon il Maoture Rock
Bear Canyon 2608 (8606) 7 N MixCon | - Mature Rock
Bear Canyon 2590 (8547) 69 s MixCon Y| Mawre Rock
Barley Canyon 2578 (8497) J43 s PinPon "l Mature Rock
Sk Hil 2745 (9150) Flat by Mix Con Pole No Rock
u. Water Canyon =548 (8408) 68 w MixCon Matute Rock

u, Water Canyon 2560 (8448) €0 N MixCon " Mature Rock
Pueblo Canyon 2160 (7200) ~60* N, PioPon © - Marure Rock
Acid Canyon 2160 (7200) 35 N MixCon .- Marre Rock
Los Alamos Canyon | 2133 (7039) ~50 N MixCon - Mamure Rock

obuuned through sue desenptions included in Ramotnik (1986), |

** The uspect listed for the Ski Hill Site refers to the slope above Jocation whete the snlamander was (ound..

We visited 13 sites in order to qualitatively
ground truth the satellite imagery maps (Table
3). These sites were selected on the basis that
they were depicted as the same spectral '
classes as known Jemez Mountains
salamander sites. It was found that, at this
level of resolution, there was no distinction
drawn between ponderosa pine-dominated
stands and mixed-coniferous stands. In Guajc
Canyon, certain portions of the canyon that
actually contained habitat attributes, as g
defined by the list of variables, were not '
included in the same spectral ¢lass as other
areas meeting the same set of variables, These
arcas and their spectral class were
subsequently located on another higher-
resolution satellite imagery map of the same
quadrangle, and all areas delineated by this

Slope was esumated due to distunctional clinometer, Gradient vnluu for BurCanyon. Bariey Canyon, And upperWurrCmyou were

i

spectral class were added to the final map
produced by EDAC, Due to time constraints
on the project, a more quantxtnuvc and
systemati¢ ground truthmg process was not
possxblc.

-thn the map of selected survey sites was
" superimposed on to the:satellite imagery based
map, 'all locations of these surveys were
included in the same spectral classes, The
habitat-based satellite imagery map did not
differentiate between those sites where
salamanders had been found and those areas
where survey efforts had not resulted in
locating salamanders.
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Figure 1. The colored nrens show the predicied Jemaz Mownaing salumander hubia,
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Table 3. List of arcas visited for ground truthing of satellite imagery maps. Forest composition is
defined in Appendix B,

PRIOR SURVEY RESULTS
YES/NO CLASS

FOREST
HABITAT

LCCATION POTENTIAL

RS v Pl

Water Cunyon | YES POS DG
Water Canyon 2 YES NEG DG MIX CON YES
Water Canyon 3 2 NEG DG MIX CON YES
< Mile Cunvaon N PG MIN CON YEs
Ancho Canyon N ol PINPON NC
Cunadu Jdel Buey N ¥ v CINPON L RO
Mortandad Canyon : DG MIX CON
Bayo/Barranca DG PINPON NO
Rendija Canyon | /8] PINPON NO
Rendija Canyen 2 DG PINPON NQ
Rendija Canyon 3 bG PINPON NO
MIXCON YES

MIX CON YCS

Pueblo Canyon DG

Cuaje Canyon

DG

4,0 Conclusions

Satellite imagery technology is one of
many rermote sensing tools available to
resource managers or researchers from a
variety of disciplines. This technology ¢can
prove to be extremely useful, However, careful
consideration needs to be given to determine
whether or not it will provide the information
needed to fulfil] certain project requirements,
Evaluating certain factors such as the leve! of
required detail and the size of the targeted area
can serve to facilitate this decision-making
process. Additional factors include the spatial,
temporal, and radiometric resolutions of
certain satellite imaging types, as each can
greatly influence the feasibility of producing a
satellite image classification. In assessing the
success of employing satellite imagery
technology for the purpose of predicting und

delineating habitat of Jemez Mountains
salamander, each of these elements have been
considered.

The spectral and radiometric resolution of
these maps did not discern between mixed
coniferous stands and those dominated by
ponderosa pine. Since the salamander has
been found in stands where ponderosa pine is
the dominant canopy species (Painter personal
comm.), it is in fact an asset that these areas
were not effectively ruled out, The resulting
maps, however, show un extremely large area
highlighted us potentially suitable to support
populations of Jemez Mountains salamander.

It appears that the satellite imagery map,
based solely on a small suite of physical
characteristics, was not suceesstul in
predicting habitat for Jemez Mountains




swlamander. This was made apparent whcn a
map of surveyed areas was superimposed onto
the satellite imagery map. Eachofthe '
locations targeted for survey were selected .
based on overall appearance as suitable habitat .
after visual inspections, Each of these ~ .7
locations were included in the same spcctral
classes, whether or not salamanders were -
found in the survey. Although the satellite
imagery map included all areas rccogmzcd as’
“potential” after visual inspections, it did not ;

preferentially tease out those areas where <

salamanders had been found.

Due to limitations in both available dam
(Geographic Information System [GIS] lnycrs.
ancillary data), important componeats of -

Jemez Mountains salamander habitat such as .- .
soil characteristics, moisture qualities, and: -

surface cover objects were omitted, and a

much coarser set of habitat variables was used. :

Inclusion of additional habitat features wouldi ;
be required to stengthen the predictive power

of the map. Itis possible that informaton . -
obtained through geological maps, soil . %

conservation units, and vegetation dntabascs

could be entered into the GIS. In this way, - 'i

 these features that are now unmappable could. )
in turn, be layered onto the more spatial data

already available. L -_‘41,

In addition to the technological hxmcauons
of using satellite imagery for this
purpose, there are clements of this spccxcs
natural history that contribute to the diffi qu'y
in predicting or locating actual habitat '

Y

occupied by the salamander. Populacxons ni.xy o8

be small and isolated, existing in only one
- small section of a drainage or slope. Factors ™.

other than habitat suitability may preclude the - x
existence of Jemez Mountains salamander in a.

10

,.--. (LIPS PHas

ngcn ared. Ramormk (1988) suggests that
\msuxtabxhry of the suuoundxngnrca may
prevent access to ‘more optimal habitat, or that
climatic events could also have eliminated
salamanders. from am:m:a without sufficient
umc to recolonize, G~
, “7 o

Logxsucal d:m co'nstrmnrs discussed above
hmdcr the success of cmplovmg satellite
imagery as a tool to locntc suitable Jemez
Mountains salamander habitat. However, the
entire process could be “fine-tuned” using
nddmonal data whxch would vield more
accurate results. As an injtial screening
process to determine whzch locations might be
field surveyed, sathhtc xmagcry works well,
Finally, a visual i mpcmon. as outlined in
Painter (1989), rcmmm the most practical
method for Jemez Mountmns salamander
h:}bxmt assessment. In using this method, an
area js first Jocared on:a USGS quad or orthro-
quad map in order to determine the elevation
of the site. If the area js at an elevation of
2440 m (8052 ft) or greater, the area is
considered potential Jemez Mountains

' salamander habitat andxs ‘visited for an on-

ground assessment. The: :assessment focuses
"o dominant tree spccxcs. percent cover. slope,

-aspect, and “ovcrall condnon of the site,” If

the habitat appears to be suitable salamander
habxmt. than a mgh-gradc search is cammied out.
In the absence of 2 more inclusive data base
from which specific habitat based

: classxf ications can be defined, this technique

remains the most pracucal method for

s xdcanfymg and asscssmg Jemez Mountains

salamander habitat. B




Appendix A: Twelve locations where Jemez Mountains salamander are known to exist.

Locatien Date County . Quad

Pany Canvon 01-5.96 Sundoval Seven Sprinys
Oat Canyon 01.5.96 Sandoval Seven Springs
Unnamed Canyon 01596 Sundoval Scven Springs
Bear Canyon 01.5:96 Sandoval Seven Springs
Bear Canyon 01.5.96 Sundoval Seven Springs
Barley Canyon 01+5+96 Sandoval Seven Springs
Ski Hill a=5u6 Lus Alumos Vulie Toledo
U, Water Cunyon 02-5:46 Los Alamos Frijoles

U, Water Canyon 02.5.96 Los Alamos Frijoles
Pucblo Canyon 02.5-96 Los Alnmos Guaje Mt
Acid Canyon 02.5.96 Los Alumos Guaje Mt
Los Alumos Canyen 2596 Los Alamos Guaje Mt

Appendix B: Definitions of substrate, forest structure, and composition,

Eorest Structure: Defined by the dominant canopy species. Categories included

1) Mixed coniferous (MixCon),

2) Ponderosa pine dominated (PinPon),
3) Mixed coniferous-deciduous, and

4) Deciduous,

Forest Structure: Detined by the seral class at the specific location visited,

Substrate: Recorded the presence of rock within the substrate.
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Status and Trends of Bat Populations at Los Alamos National Laboratory

and Bandelier National Monument, Jemez Mountains, New Mexico
Michael A, Bogan®, Thomas J. O'Shea“, Paul M, Cryan Amy M. Ditto”,
William H. Schaedla®, and Laura Eihson

*Migeontinent Ecological S¢tence Center, Blological Rosources Civision-USGS, Department of Biology, Univarsity of Naw Maxico

Abstract

In 1995, Los Alamos National Laboratory (LANL), Bandelier National Monu-
ment (BAND), and the Midcontinent Ecological Science Center (MESC) initiated
a multiyear study of bats in the eastern Jemez Mountains. Although some previ-
ous bat research has been conducted here, our goals were to assess the current
status of bats (particularly species of concern), elucidate distribution and relative
abundance, and obtain information on sites used by bats as roosts, We finished
our second year of study in 1996, We captured and released over 828 buts of 15
species. Netting sites were located in a variety of habitats from pifion-juniper
through mixed coniferous forest, Species captured to date include Myoris
californicus, M. ciliolabrum, M, evotis, M. thysanodes, M. volans, M. yumanensis,
Lasionveteris noctivagans, Lasiurus cinereus, Pipistrellus hesperus, Eptesicus
Suscus, Euderma maculatum, Corynorhinus townsendii, Antrozous pallidus,
Tadarida brasiliensis, and Nyctinomops macrocis. The most abundant species
were: L, nocrivagans, M, evotis, E. fuscus, M. volans, A. pallidus, M, ciliolabrum,
and M. thysanodes. Most of these species are typical of ponderosa pine-mixed
coniferous forests, The abundance of L. nocrivagans (nearly all males) is a func-
tion of their migration through the area; they are relatively uncommon at other
times. Males outnumber females for most species. Only four species (M.
californicus, M. thysanodes, M, yumanensis, and C, townsendii) have about equal
numbers of both sexes, Reasons for the observed distribution of sexes are un-
known but climatic and elevational influences or sites chosen for netting may be
involved. In 1995 we captured the first Euderma known for BAND and in 1996
we heard them at several locations at LANL. In 1996 we initiated radiotracking
studies in which selected bats were equipped with miniaturized radios (ca. 0.6g)
and followed to roosts. Several female M. thysanodes were instrumented and
were found to be using small cavities in south-facing cliffs of Bandelier uff. A
male M, thysanodes roosted in a north-fucing cliff. A female E. fuscus used a
large dead ponderosa pine as a roost and we observed an exit flight of 35 (pre-
sumed) £, fuscus leaving this tree. General searches of cliffs in canyons also
revealed active night roosts and recently-used day roosts of several species,
including an unknown colony of over 500 Tadarida. We netted all eight bat
species of concern in the Jemez, Three of these (M. evotis, M. thysanodes, and M.
volans) were frequently captured and a fourth (Euderma) was captured occasion-
ally and heard frequently, We captured a few individuals of two species (M.
ciliolabrum and C. townsendii) that are agile fliers and that may be difficult to net.
M. yumanensis is known to roost at BAND and tends to oceur at elevations lower
than where we netted: it is probably relatively common. N. macrotis was netted in
low numbers both at BAND and on the Santa Fe Nutional Forest.




1.0 Introduction "
It is generally believed that bat populations
have declined in recent decades in the United!
States and elsewhere. Several species are -
listed as endangered or threatened by the U.S.
Fish and Wildlife Service FWS)and | -
additional species were listed as Category 1
and 2 Candidates for listing, In 1995, the .
FWS stopped maintaining a list of Category 2
Candidate Species in order to concentratc on
higher-priority listing needs (memorandum, -
Director, FWS, July 1993). Itis hoped that
other entities and individual states will assist -
in maintaining lists and acquiring information
on these species of concern. .

Many states now protect bats, and rank
various species among taxa of special concern.
The public has developed an increased interest
in this diverse group of marmmals, as '
exemplified by support for Bat Conservation -
International and bat societies in several states.
(e.g., Colorado). Federal land management .-

agencies also have responsibilites relative to: |
bat inventory, monitoring, and conservation, "

and carry out surveys in areas under their
jurisdiction (see, for example, Green et al.
1994, Lacki et al, 1993, Thomas 1988).

Despite this increasing attention and concern:

for bat populations, considerable work

remains to be done to obtain detniled basic

information on the distribution, abundance,

and natural] history of bats in specific arecs, :,_ -

Pursuant to the agreements between the .

Midcontinent Ecological Science Center

(MESC), National Biological Service (NBS) f

and both Los Alamos National Laboratory
(LANL) and Bandelier National Monumen