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ABSTRACT
THE OBJECTIVES OF THIS PROJECT ARE:

1) To PRODUCE A LIST OF CATEGORY 2 PLANT TAXA FOR BRYCE CANYON
NATIONAL PARK,

2) To LOCATE CATEGORY 2 PLANT TAXA THAT ARE CURRENTLY LISTED IN
THE FEDERAL REGISTER,

3) To DETERMINE THE DISTRIBUTION AND ABUNDANCE OF CATEGORY 2 PLANT
TAXA WITH EMPHASIS ON AREAS WITH HIGH POTENTIAL FOR HUMAN
IMPACT,

4) To CHARACTERIZE HABITAT PARAMETERS OF CATEGORY 2 PLANT TAXA,

5) To DEVELOP A LONG-TERM MONITORING PROGRAM FOR CATEGORY 2 PLANT
POPULATIONS.

CURRENTLY THERE ARE FIVE BRYCE CANYON TAXA LISTED IN THE
FEDERAL REGISTER AS CATEGORY 2 PLANTS. AT THE INCEPTION OF THIS
STUDY AN ADDITIONAL SPECIES WAS LISTED IN CATEGORY 2 (FEDERAL
REGISTER 1990) BUT HAS SINCE BEEN DOWNGRADED TO CATEGORY 3C
(FEDERAL REGISTER 1993). CATEGORY 2 TAXA INCLUDE THOSE FOR WHICH
THERE IS SOME EVIDENCE OF VULNERABILITY, BUT FOR WHICH THERE IS NOT
ENOUGH DATA TO SUPPORT LISTING PROPOSALS (I.E. TO BE LISTED AS A
CATEGORY 1 TAXON). CATEGORY 3C INCLUDES TAXA THAT HAVE PROVEN TO
BE MORE ABUNDANT OR WIDESPREAD THAN PREVIOUSLY BELIEVED. PREVIOUS
FLORISTIC RESEARCH INDICATES THAT AN ADDITIONAL 13 TAXA THAT HAD
BEEN PROPOSED AS THREATENED AND ENDANGERED MAY OCCUR WITHIN THE
BOUNDARIES OF BRYCE CANYON NATIONAL PARK; AND THAT AN ADDITIONAL 9
"RARE" TAXA HMAVE BEEN LOCATED IN HABITAT TYPES SIMILAR TO THOSE
FOUND WITHIN THE PARK BOUNDARIES.

DURING THIS PROJECT ALL SIX SPECIES FORMERLY OR CURRENTLY
LISTED AS CATEGORY 2 PLANTS IN THE FEDERAL REGISTER AND KNOWN TO
OCCUR WITHIN THE BOUNDARIES OF BRYCE CANYON NATIONAL PARK HAVE BEEN
LOCATED WITHIN THE PARK. THEIR DISTRIBUTION IS INDICATED ON
STANDARD 7.5 MINUTE TOPOGRAPHICAL MAPS, AND THEIR ABUNDANCE AND
HABITAT PARAMETERS ARE RECORDED. PERMANENT PLOTS CONTAINING
CATEGORY 2 PLANT POPULATIONS HAVE BEEN ESTABLISHED SO THAT LONG-
TERM MONITORING MAY BE ACCOMPLISHED. PERMANENT PLOTS HAVE BEEN
LOCATED USING A STANDARD GLOBAL POSITIONING SYSTEM (G.P.S.)
APPARATUS. THIS INFORMATION HAS BEEN ENTERED INTO THE PARK'S
GEOGRAPHICAL INFORMATION SYSTEM (G.I.S.).



SoME OF THE CATEGORY 2 TAXA ARE LOCATED NEAR, OR EVEN ON,
HEAVILY USED TRAILS WHICH PRESENTS SOME MANAGEMENT CONSIDERATIONS.
A SEPARATE REPORT (INCLUDED HERE) HAS BEEN MADE WITH REGARD TO THE
IMPACT OF FIRE MANAGEMENT AND CATEGORY ¢ PLANT POPULATIONS.
IMPLICATIONS FOR TRESPASS GRAZING AND TRAIL USE PATTERNS ARE ALSO
INDICATED.
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INTRODUCTION

THE OBJECTIVES OF THIS PROJECT ARE:

1)

2)

3

4)

5)

To PRODUCE A LIST OF CATEGORY 2 PLANT TAXA FOR BRYCE CANYON
NATIONAL PARK,

To LOCATE CATEGORY 2 PLANT TAXA THAT ARE CURRENTLY LISTED IN
THE FEDERAL REGISTER,

TO DETERMINE THE DISTRIBUTION AND ABUNDANCE OF CATEGORY 2 PLANT
TAXA WITH EMPHASIS ON AREAS OF HIGH POTENTIAL FOR HUMAN
IMPACT,

TO CHARACTERIZE HABITAT PARAMETERS OF CATEGORY 2 PLANT TAXA,
AND

TO DEVELOP A LONG-TERM MONITORING PROGRAM FOR CATEGORY 2 PLANT
POPULATIONS.

INCLUDED IN THIS REPORT ARE THE FOLLOWING:

1)

2)

3)

4)

5)

A WRITTEN REPORT DETAILING THE METHODS, RESULTS AND DISCUSSION,

CONCLUSIONS AND RECOMMENDATIONS, AND BIBI.IOGRAPHY.

A LIST OF CATEGORY 2 PLANTS FOUND OR POTENTIALLY FOUND IN BRYCE
CANYON NATIONAL PARK.

7.5 MINUTE TOPOGRAPHIC MAPS SHOWING THE I.OCATIONS OF CATEGORY
2 PLANT POPULATIONS AND ALL 28 PERMANENT PLOTS.

FIELD PHOTOGRAPHS (2" BY 2" SLIDES) OF CATEGORY 2 PLANT
POPULATIONS SHOWING HABITAT AND CLOSEUP VIEWS OF INDIVIDUAL

PLANTS.

PHOTOCOPIES OF CATEGORY 2 PLANT HERBARIUM SPECIMENS.



METHODS

THE OBJECTIVES AND THE METHODS OF THIS PROJECT ARE:

1) PRODUCE A LIST OF CATEGORY 2 PLANT TAXA FOR BRYCE CANYON
NATIONAL PARK

METHODS USED TO FORMULATE A LIST OF CATEGORY 2 PLANT TAXA FOR
BRYCE CANYON NATIONAL PARK INVOLVE REVIEW OF THE FEDERAL
REGISTER (1990 AND 1993), BOTANICAL LITERATURE, AND HERBARIUM
RECORDS, AND PERSONAL CONSULTATION WITH DR. STANLEY L. WELSH,
PROFESSOR OF BOTANY AT BRIGHAM YOUNG UNIVERSITY, WELL KNOWN IN
THE BOTANICAL COMMUNITY FOR HIS RESEARCH IN UTAH FLORISTICS
AND RARE AND ENDANGERED PLANTS OF THE GREAT BASIN.

2) LocATE CATEGORY 2 PLANT TAXA THAT ARE CURRENTLY LISTED IN THE
FEDERAL REGISTER (1990 AnpD 1993).

THE SMALL HERBARIUM MAINTAINED BY THE PARK WAS CONSULTED TO
OBTAIN FIELD LOCATION DATA FOR CATEGORY 2 PLANT TAXA. THE
HERBARIUM AT BRIGHAM YOUNG UNIVERSITY WAS CONSULTED TO OBTAIN
LOCATION DATA FOR CATEGORY 2 PLANT TAXA. AT THE BEGINNING OF
EACH FIELD SEASON PARK PERSONNEL WERE CONSULTED WITH REGARD TO
LOCATIONS OF PLANT POPULATIONS. PARK PERSONNEL PROVIDED
TOPOGRAPHIC MAPS AND LITERATURE THAT INDICATED KNOWN
POPULATIONS OF PLANTS. RESEARCHERS ATTEMPTED TO LOCATE KNOWN
POPULATIONS OF PLANTS AND TO SEARCH IN OTHER SIMILAR AREAS FOR
NEW POPULATIONS. ALL CATEGORY 2 PLANT POPULATIONS WERE
MAPPED IN THE FIELD BY MEANS OF VISUAL RECONNAISSANCE AND BY
USING" A GLOBAL POSITIONING SYSTEM (G.P.S.) SUPPLIED BY THE

PARK MANAGEMENT.

3) DETERMINE THE DISTRIBUTION AND ABUNDANCE OF CATEGORY 2 PLANT
TAXA WITH EMPHASIS ON AREAS OF HIGH POTENTIAL FOR HUMAN IMPACT.

WHEN CATEGORY 2 PLANT POPULATIONS WERE FOUND, RESEARCHERS
DETERMINED THE DISTRIBUTION PATTERN BY LOCATING IN THE FIELD
THE GEOGRAPHICAL EXTENT OF THE POPULATION AND NOTING THIS ON
TOPOGRAPHIC MAPS. PLANT ABUNDANCE WAS MEASURED BY
ESTABLISHING PERMANENT PLOTS. METAL STAKES WITH ALUMINUM
IDENTIFICATION TAGS HAVE BEEN PLACED TO MARK THE PLOT. AT
EACH STAKE LOCATION A RECTANGULAR PLOT HAS BEEN DESCRIBED
USING METER TAPES AND COMPASS HEADINGS. THE PLOTS VARIED IN
SIZE SO THAT APPROXIMATELY 100 CATEGORY 2 WOULD BE INCLUDED IN
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THE PLOT. THE MAJOR EXCEPTION TO THIS IS IN THE CASE OF
PEDIOMELUM PARIENSE. THIS SPECIES EXHIBITS A SOBOLIFORM
GROWTH HABIT AND CHARACTERISTICALLY PRODUCES UNDERGROUND
BRANCHING WITH PLANTLETS AT THE TERMINI OF THE BRANCHES.
WITHOUT SIGNIFICANT DISTURBANCE OF THE PLANTS AND HABITAT, THE
PRECISE COUNTING OF REAL INDIVIDUALS CAN ONLY BE ESTIMATED.
IN THESE PLOTS ONLY LARGER, MATURE PLANTS WERE FLAGGED AND THE
NUMBER OF SMALLER PLANTS IN THE PLOT WAS ESTIMATED. THE
NUMBER OF PLANTS OF EACH CATEGORY 2 TAXON OCCURRING WITHIN THE
PLOT WAS COUNTED. NOTATION WAS MADE OF THE GENERAL CONDITION
OF RARE PLANTS, I.E. IF THEY WERE JUVENILE, FLOWERING,
FRUITING, OR DESICCATED.

4) CHARACTERIZE HABITAT PARAMETERS OF CATEGORY 2 PLANT TAXA.

FIELD NOTATIONS WERE MADE ON EACH CATEGORY 2 PLANT POPULATION
TO DETERMINE EDAPHIC, TOPOGRAPHIC, AND BIOTIC COMPONENTS.
PHENOLOGY, SOIL PARENT MATERIAL, ROOT SUBSTRATE MATERIAL,
ASPECT OF SLOPE, PERCENT OF SLOPE, AND ASSOCIATED SPECIES WERE
NOTED FOR EACH RARE PLANT POPULATION.

5) DEVELOP A LONG-TERM MONITORING PROGRAM FOR CATEGORY 2 PLANT
POPULATIONS.

PERMANENT PLOTS HAVE BEEN ESTABLISHED FOR EACH CATEGORY 2
PLANT POPULATION. THE RELATIVE ABUNDANCE OF PLANTS IN EACH
PLOT HAS BEEN MEASURED. A SIMPLE PROTOCOL HAS BEEN DEVELOPED
THAT WILL ENABLE PARK PERSONNEL TO MONITOR THE RELATIVE
ABUNDANCE AND HEALTH OF INDIVIDUAL CATEGORY 2 PLANT
POPULATIONS THROUGH TIME.



RESULTS AND DISCUSSION

1) PRODUCE A LIST OF CATEGORY 2 PLANT TAXA FOR BRYCE CANYON
NATIONAL PARK.

CURRENTLY (FEDERAL REGISTER 1993) THERE ARE FIVE PLANT TAXA
THAT ARE LISTED IN THE FEDERAL REGISTER AS CATEGORY 2 PLANTS,
'AND ONE PLANT TAXON THAT IS LISTED AS A CATEGORY 3C UNDER THE
PROVISIONS OF THE ENDANGERED SPECIES AcCT (TABLE 1).

A SURVEY OF THE LITERATURE INDICATES THAT THERE ARE THIRTEEN
ADDITIONAL PLANT SPECIES THAT WERE PROPOSED AS THREATENED
AND/OR ENDANGERED FOR BRYCE CANYON NATIONAL PARK (WELSH AND
THORNE 1979, TABLE 2). CURRENTLY THESE PLANT TAXA ARE NOT
LISTED IN THE FEDERAL REGISTER, BUT THEY SHOULD BE MONITORED
TO DETERMINE IF THEY MIGHT DECLINE TO THE POINT WHERE THEY
SHOULD RECEIVE SOME DEGREE OF PROTECTION. REFERENCES TO
PERTINENT LITERATURE ARE INCLUDED IN APPENDIX 1.

DrR. STAN WELSH OF THE BOTANY AND RANGE SCIENCE DEPARTMENT OF
BRIGHAM YOUNG UNIVERSITY, PROvO, UTAH, WAS CONTACTED
PERSONALLY DURING EACH FIELD SEASON. HIS EXPERIENCE IN THE
REGION HAS PROVIDED A LIST OF NINE ADDITIONAL SPECIES (TABLE
3) THAT ARE CONSIDERED "RARE" FOR THE STATE OF UTAH AND OCCUR
IN HABITATS SIMILAR TO THOSE FOUND WITHIN THE BOUNDARIES OF
THE NATIONAL PARK. IT IS POSSIBLE THAT THESE ADDITIONAL
"RARE" SPECIES MAY OCCUR IN REMOTE AREAS OF THE PARK. MoORE
INTENSIVE RECONNAISSANCE WILL BE NEEDED TO DETERMINE IF THEY
ACTUALLY DO OCCUR IN THE PARK. NONE OF THESE SPECIES WERE
FOUND DURING THIS STUDY IN THE AREAS OF THE PARK THAT WERE

SURVEYED.

2) LOCATE PLANT TAXA THAT ARE CURRENTLY LISTED IN CATEGORY 2 IN
THE FEDERAL REGISTER.

PLANT RECORDS OF THE SMALL HERBARIUM IN THE PARK WERE
CONSULTED. NOTATION WAS MADE OF THE LOCATION AND DATE OF
COLLECTION OF EACH CATEGORY 2 PLANT SPECIMEN SO THAT THEY
MIGHT BE VERIFIED IN THE FIELD. TABLE 4 PROVIDES A LISTING OF
THE NAME OF THE TAXON AND THE NUMBER OF SPECIMENS DEPOSITED

FOR EACH TAXON.

PLANT RECORDS OF THE RESEARCH HERBARIUM AT BRIGHAM YOUNG
UNIVERSITY WERE CONSULTED AND NOTATION WAS MADE OF THE
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LOCATION AND DATE OF COLLECTION OF EACH RARE PLANT SPECIMEN.
TABLE 5 PROVIDES A LISTING OF THE NAME OF THE TAXON AND THE
TOTAL NUMBER OF SPECIMENS DEPOSITED FOR EACH TAXON. ALSO
INDICATED IS THE NUMBER OF SPECIMENS FOR EACH TAXON THAT WERE
COLLECTED IN BRYCE CANYON NATIONAL PARK. SPECIAL ARRANGEMENTS
HAVE BEEN MADE WITH THE CURATOR (KAY THORNE) TO OBTAIN LARGE
FORMAT PHOTOCOPIES OF EACH HERBARIUM SHEET FOR FUTURE
REFERENCE. LABEL DATA FROM THESE ARE INCLUDED WITH THIS FINAL
REPORT IN APPENDIX 2; AND THE PHOTOCOPIES ARE ATTACHED TO THE
REPORT IN APPENDIX 6. HISTORICAL DISTRIBUTIONS ARE INDICATED
BY THE LOCALITY DATA RECORDED ON VOUCHER SPECIMENS DEPOSITED
IN THE HERBARIA AT BRYCE CANYON NATIONAL PARK AND AT BRIGHAM
YounNG UNIVERSITY IN ProOvo, UTAH.

KNOWN LOCATIONS OF CATEGORY 2 PLANT POPULATIONS WERE VISITED
IN THE PARK DURING THE FIELD WORK PHASE OF THE PROJECT, WHICH
INCLUDED THE GROWING SEASONS OF 1991, 1992, Anp 1993. SINCE
THESE CATEGORY 2 SPECIES APPEAR TO EXHIBIT ANTHESIS IN THE
SPRING AND EARLY SUMMER, IT WAS DETERMINED THAT THE BEST TIME
TO BE ABLE TO IDENTIFY THE POPULATIONS WAS DURING THE MONTH OF
JUNE AND THE FIRST PART OF JULY. ALL SIX SPECIES PREVIOUSLY
LISTED AS CATEGORY 2 (FEDERAL REGISTER 1990) (TABLE 1) WERE
FOUND IN THE PARK, SOME AT NUMEROUS LOCATIONS. TABLE 7 GIVES
THE LEGAL DESCRIPTIONS (TOWNSHIP, RANGE, AND SECTION) AND THE
GLOBAL POSITIONING SYSTEM (G.P.S.) COORDINATES FOR EACH OF
THESE PLOTS.

PLANT TAXA THAT ARE LISTED AS CATEGORY 2 OR 3C FOrR UTAH
(FEDERAL REGISTER 1990, 1993) AND ARE FOUND IN HABITATS
SIMILAR' TO THOSE OCCURRING WITHIN THE BOUNDARIES OF BRYCE
CANYON NATIONAL PARK ARE LISTED IN TABLE 6.

3) DETE_RMINE THE DISTRIBUTION AND ABUNDANCE OF CATEGORY 2 PLANT
TAXA WITH EMPHASIS ON AREAS WITH HIGH POTENTIAL FOR HUMAN
IMPACT.

TWENTY EIGHT (28) PERMANENT PLOTS CONTAINING CATEGORY 2 PLANT
TAXA HAVE BEEN ESTABLISHED (TABLE 7). RELATIVE ABUNDANCE
VALUES OF EACH OF THE FIVE RARE SPECIES FOUND INDICATES THAT
SOME ARE MORE RARE THAN OTHERS.

THE GEOGRAPHIC LOCATION OF POPULATIONS OF EACH OF THE FIVE
CATEGORY 2 SPECIES FOUND (TABLE 7 AND FIGURE 2) INDICATES THAT
THEY ARE VERY CLOSELY CORRELATED WITH EDAPHIC FACTORS,
PRIMARILY SUBSTRATE PARENT MATERIAL.
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IT IS ALSO NOTED THAT SOME OF THE SPECIES ARE COMMONLY FOUND
ALONG, AND EVEN ON, HEAVILY USED TRAILS. THIS WILL HAVE SOME
IMPACT ON MANAGEMENT DECISIONS RELATING TO TRAIL EXPANSION AND
ALTERNATIVE TRAIL USAGE PATTERNS.

4) CHARACTERIZE HABITAT PARAMETERS OF RARE PLANT TAXA

FIELD NOTATIONS WERE MADE ON EACH CATEGORY 2 PLANT POPULATION
(TABLE 8) TO DETERMINE EDAPHIC, TOPOGRAPHIC, AND BIOTIC
COMPONENTS. PHENOLOGY, SOIL PARENT MATERIAL, ROOT SUBSTRATE
MATERIAL, ASPECT OF SLOPE, PERCENT OF SLOPE, AND ASSOCIATED
SPECIES WERE NOTED FOR EACH CATEGORY 2 PLANT POPULATION.

Four oF THE FIVE CATEGORY 2 TAXA (I.E. CASTILLEJA PARVULA VAR.
REVEALII, CRYPTANTHA OCHROLEUCA, PENSTEMON BRACTEATUS, AND
SILENE PETERSONII) APPEAR TO BE CLOSELY ASSOCIATED WITH THE
MORE OR LESS WELL DEFINED BADLANDS OF THE CLARON FORMATION,
ESPECIALLY ON THE RIDGELINE DIVIDING THE DRAINAGES OF BRYCE
WASH AND CAMPBELL CANYON. IN THESE LOCATIONS THERE IS NO SOIL
DEVELOPMENT. THE SUBSTRATE IS GENERALLY CLAY-LIMESTONE WHICH
IS OVERLAID BY GRAVELS OR LARGER PARTICLES. ELEVATIONS RANGE
FROM 2,200 10 2,400 METERS ABOVE SEA LEVEL. THESE AREAS ARE
CHARACTERIZED BY A LACK OF VEGETATION WITH THE PLANT
POPULATIONS OCCUPYING BARE, OPEN SLOPES. THE VEGETATION IN
SURROUNDING AREAS CONSISTS OF OPEN STANDS OF PINUS LONGAEVA,
P. PONDEROSA, AND P. FLEXILIS. IMPORTANCE VALUES, WHICH TAKE
INTO ACCOUNT DENSITY AND BASAL AREA, FOR THESE THREE TREE
SPECIES ARE 128.3, 8.6, AND 44.9 RESPECTIVELY, AND THE
ECOLOGICAL VEGETATION TYPE HAS BEEN CALLED PILO (For PiINus
LONGAEVA) (GRAYBOSCH, R. A. AND H. BucHANAN 1983).

THE FIFTH CATEGORY 2 TAXON (PEDIOMELUM PARIENSE) IS FOUND IN
TWO HABITAT TYPES: PINUS PONDEROSA/ARCTOSTAPHYLOS PATULA
(PIPO/ARPA) AND ABIES CONCOLOR/ARCTOSTAPHYLOS PATULA
(ABCO/ARPA). IN THE PIPO/ARPA HABITAT TYPE WHERE THE PARIA
BREADROOT IS FOUND, THE TOTAL TREE BASAL AREA IS PARTITIONED
BETWEEN PINUS PONDEROSA 71.3%, PiNus LONGAEVA 18.1%, AND
JUNIPERUS SCOPULORUM 10.6%. IN THE ABCO/ARPA HABITAT TYPE
WHERE THE PARIA BREADROOT IS FOUND, THE TOTAL TREE BASAL AREA
IS PARTITIONED BETWEEN PINUS PONDE:OSA 46.7%, PSEUDOTSUGA
MENZIESII 36.8%, ABIES CONCOLOR 9%, AND JUNIPERUS SCOPULORUM
7.5% (HALLSTEN, G. P. AND D. W. ROBERTS).
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REPORT FOR THE PERMANENT PLOTS. ANY CHANGE IN THE TRAIL
UTILIZATION TYPE FOR THIS AREA (SUCH AS PERMITTING HORSEBACK
RIDING OR TRAIL BIKE RIDING) SHOULD BE VERY STRONGLY

DISCOURAGED.

IT IS RECOMMENDED THAT HIKERS BE MADE AWARE OF THE DANGER TO
CATEGORY 2 PLANT POPULATIONS WHEN THEY CHOOSE TO WALK OFF OF
THE ESTABLISHED TRAILS. 0BvVIOUSLY, INDIVIDUAL CATEGORY 2 PLANT
POPULATIONS OR TAXA SHOULD NOT BE IDENTIFIED; BUT IT WOULD BE
SUFFICIENT TO ISSUE A SIMPLE WARNING TO HIKERS THAT BRYCE
CANYON NATIONAL PARK IS THE HOME OF A SIGNIFICANT NUMBER OF
RARE PLANTS AND THAT HIKING ONLY ON THE TRAILS WILL HELP TO

PRESERVE THESE PLANTS.

MANAGED BURNING WITHIN THE PARK SHOULD HAVE LITTLE EFFECT ON
MOST CATEGORY 2 PLANT POPULATIONS (WITH THE EXCEPTION OF THE
PARIA BREADROOT) SINCE THEY GROW IN "BREAKS" AREAS BELOW THE
RIM OF THE PLATEAU OR IN HIGHER ELEVATION "KNOBS'" ON THE TOP OF
THE PLATEAU. BOTH OF THESE AREAS ARE CHARACTERIZED BY REDUCED
VEGETATION COVER AND A LACK OF PLANT LITTER. IN THESE AREAS IT
IS NOT UNCOMMON TO SEE A BARE GROUND PERCENTAGE OF OVER 80
PERCENT. BECAUSE OF THE LACK OF PLANT LITTER, THE BURNING OF
THESE AREAS WOULD NOT PRODUCE TEMPERATURES OF SUFFICIENT HEAT

TO KILL THE BELOW-GROUND PERENNATING ORGANS.

IT IS RECOMMENDED THAT BEFORE AND AFTER BURNING IN AREAS THAT
ARE KNOWN TO CONTAIN PERMANENT PLOTS OF CATEGORY 2 PLANT
POPULATIONS THAT THE POPULATIONS BE MEASURED USING THE PROTOCOL
QUTLINED IN, THIS REPORT. THIS WOULD PROVIDE A USEFUL TOOL TO

EVALUATE *THE OVERALL IMPACT QF BUQMING UN Tﬂﬁiﬁ rbﬁNT

POP \
OPULATIONS WITHIN THE PARK. THE MEASUREMENT OF PERMANENT

IT

POPUi:TIgigoﬁanDED THAT PARTICULAR ATTENTION BE PAID TO

phooithinclh; THE PARIA BREADROOT (PEDIOMELUM PARIENSE) IF
ING THIS SPECIES ARE TO BE BURNED. UNLIKE THE

AREAS, TH
, IS SPECIES GROWS IN AREAS THAT HAVE A SIGNIFICANT
THESE ASSOCIATED
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TABLE 1. PLANT TAXA LisTED IN CATEGORY 2 (FEDERAL REGISTER 1993)
AND KNOWN TO Occur IN BRYCE CANYON NATIONAL PARK.

TAXON CATEGORY'
SILENE PETERSONII 2
CRYPTANTHA OCHROLEUCA 2
HETEROTHECA JONESII 3C’
PENSTEMON BRACTEATUS 2
PEDIOMELUM PARIENSE 2
CASTILLEJA PARVULA VAR. REVEALII 2

! CATEGORIES ARE AS FOLLOWS:

TAXA FOR WHICH THERE IS SOME EVIDENCE OF VULNERABILITY,
BUT FOR WHICH THERE ARE NOT ENOUGH DATA TO SUPPORT LISTING
PROPOSALS AT THIS TIME.

N
I

"HETEROTHECA JONESII WAS LISTED AS A CATEGORY 2 PLANT IN
THE 1990 FepeERAL REGISTER. CATEGORY 3C TAXA ARE THOSE
"THAT HAVE PROVEN TO BE MORE ABUNDANT OR WIDESPREAD THAN

_ PREVIOUSLY BELIEVED AND/OR THOSE THAT ARE NOT SUBJECT TO

" ANY IDENTIFIABLE THREAT.

*
n

\
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CANYON NATIONAL PARK.
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PrROPOSED THREATENED OR ENDANGERED PLANT TAXA IN BRYCE
(WELSH AND THORN 1979).

SCIENTIFIC NAME

ComMMmON NAME

ASTRAGALUS BARNEBYI

CASTILLEJA AQUARIENSIS

CYMOPTERUS MINIMUS

DRABA SUBALPINA

ERIOGONUM ARETOIDES

ERIOGONUM CORYMBOSUM VAR. REVEALIANUM

LESQUERELLA RUBICUNDULA
LESQUERELLA TUMULOSA

PHLOX GLADIFORMIS

TOWNSENDIA MINIMA

PENSTEMON ATWOODII

-

PENSTEMON PARVUS

RANUNCULUS ACRIFORMIS VAR. AESTIVALIS

BARNEBY MILKVETCH
AQUARIUS PAINTBRUSH
CEDAR BREAKS BISCUITROOT
SUBALPINE WHITLOWGRASS
WIDTSOE BUCKWHEAT
REVEAL BUCKWHEAT

BRYCE BLADDERPOD
KODACHROME TWINPOD

ReEp CANYON PHLOX

LEAST TOWNSENDIA
ATWOOD BEARDTONGUE
SMALL BEARDTONGUE

AUTUMN BUTTERCUP
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TABLE 3. "RARE" PLANT TAXA PossiBLY Founp WITHIN BRYCE CANYON
NATIONAL PARKk (AccorRDING TO WELSH, S.L. PERSONAL
COMMUNICATION) .

ScIENTIFIC NAME

ASTRAGALUS LIMNOCHARIS VAR. TABULAEUS

CYMOPTERUS MINIMUS

ERIOGONUM ARETOIDES

ERIOGONUM PANGUICENSE VAR. PANGUICENSE

LEPIDIUM MONTANUM VAR. NEESEAE
OXYTROPIS OREOPHILA VAR. JONESII !
PHYSARIA CHAMBERSII VAR. SOBOLIFERA

RANUNCULUS ACRIS VAR. AESTIVALIS

SPIRANTHES DILUVIALIS

" OXYTROPIS OREOPHILA VAR. JONESII HAS BEEN LOCATED IN BRYCE CANYON
NATIONAL PARK. SEg TABLE 7.
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TAaBLE 4. CATEGORY 2 PLANT TAXA CONTAINED IN THE MuseuM HERBARIUM
AT BRYCE CANYON NATIONAL PARK.

TAXON No. OF SPECIMENS
CASTiLLEJA PARVULA VAR. REVEALII 4
CRYPTANTHA OCHROLEUCA 4
HETEROTHECA JONESII 2
PEDIOMELUM PARIENSE 4
PENSTEMON BRACTEATUS 3
SILENE PETERSONII 3
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TABLE 5. CATEGORY 2 AND OTHER "RARE" PLANT TAXA CONTAINED IN THE
HERBARIUM AT BRIGHAM YOUNG UNIVERSITY, PrRovo, UTAH.

No. oF SPECIMENS

TAaxon TotaL CoLLECTED IN BRYCE
ASTRAGALUS LIMNOCHARIS VAR. TABULAEUS 2 0
CYMOPTERUS MINIMUS 23 0
LEPIDIUM MONTANUM 17 0
ERIOGONUM ARETOIDES 7 0
SPIRANTHES DILUVIALIS 9 0
RANUNCULUS ACRIS VAR. AESTIVALIS 5 0
SILENE PETERSONII 7 1
CRYPTANTHA OCHROLEUCA 10 0
HETEROTHECA JONESII 20 0
PENSTEMON BRACTEATUS 14 2
PEDIOMELUM’PAﬁiENSE 8 3
CASTILLEJA PARVULA VAR. REVEALII 6 1
PHYSARIA CHAMBERSII 4 0
LESQUERELLA RUBICUNDULA 26 3
LOMATIUM MINIMUM 23 5
TOWNSENDIA MONTANA VAR. MINIMA 23 2
OXYTROPIS OREOPHILA VAR. JONESII 21 0
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TABLE 6. PLANT TAXA LISTED AS THREATENED OR ENDANGERED (FEDERAL

REGISTER 1993) AnD KNOWN TO OCCUR IN HABITATS SIMILAR TO

THose FounD IN BRYCE CANYON NATIONAL PARK.

1 STATU%

TAXON CATEGORY TREND
ASTRAGALUS LIMNOCHARIS VAR. TABULAEUS 2 1]
CYMOPTERUS MINIMUS 2 1]
ERIOGONUM ARETOIDES 2 U
LEPIDIUM MONTANUM VAR. STELLAE PE U

1 CATEGORIES ARE AS FOLLOWS:

2

PE =

TAXA FOR WHICH THERE IS SOME EVIDENCE OF VULNERABILITY,
BUT FOR WHICH THERE ARE NOT ENOUGH DATA TO SUPPORT LISTING
PROPOSALS AT THIS TIME.

TAXA ALREADY PROPOSED TO BE LISTED AS ENDANGERED.

- STATUS TREND IS AS FOLLOWS:

U=

UNKNOWN.
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Figure 1.
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Regional Map for Bryce Canyon National Park.

outline indicates the boundaries of the State of Utah.
Asterisk (*) indicates the location of Salt Lake City.
Rectangle indicates location of Bryce Canyon National
Park.
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Figure 2. Local Map for Bryce Canyon National Park.

Outline indicates park boundaries.
Dots and outlined areas contain rare plant populations.

HWY 12

=~ TROPIC

)

% : CANNONUILLE

R
1 MILE



33
Appendix 1. Bibliography.

Bowers, W. E. 1991. Geologic map of Bryce Canyon National Park
and Vicinity, Southwestern Utah. Department of the Interior,
United States Geological Survey. Denver, Colorado.

Buchanan, H. 1960. The plant ecology of Bryce Canyon National
Park. Unpublished dissertation, University of Utah, Salt Lake

City.

Buchanan, H. and R. Graybosch. 1981. Revised checklist of the
vascular plants of Bryce Canyon National Park, Utah. Great
Basin Nat. 41(1): 109-120.

United States Fish and Wildlife Service. 1993. Proposed Plant
Taxa for Listing. Federal Register, 30 Sep 1993: 51143-51190.

Graybosch, R. and H. Buchanan. 1983. Vegetative types and
endemic plants of the Bryce Canyon breaks. Great Basin Nat.
43(4): 701-712.

Hallsten, G. P. and D. W. Roberts. 1989. Analysis of community
composition and habitat of Pediomelum pariense (Fabaceae) in
Bryce Canyon National Park. Unpublished manuscript.

Roberts, D. W., D. W. Wight, and G. P. Hallsten. 1989. Plant
community distribution and dynamics in Bryce Canyon National
Park. Unpublished manuscript.

United States. Fish and Wildlife Service (USFWS). 1988.
Endangered Species Act of 1973: As Amended through the 100th
Congress._ -

Welsh, S.-L. 1978. Endangered and threatened plants of Utah: A
reevaluation. Great Basin Nat. 38(1): 1-17.

Welsh, S. L., N. D. Atwood, and J. L. Reveal. 1975. Endangered,
threatened, extinct, endemic, and rare or restricted Utah
vascular plants. Great Basin Nat. 35(4): 327-376.

Welsh, S. L. and L. M. Chatterley. 1985. Utah’s rare plants
revisited. Great Basin Nat. 45(2): 173-209.

Welsh, S. L. and K. H. Thorn. 1979. 1Illustrated manual of
proposed endangered and threatened plants of Utah. United
States Fish and Wildlife Service, Denver, Colorado.



oSuarJed WN[aWTpPed = VYdid SN3P93100Jd( UOWalSuad = Y93d
TL[P9A3Jd “JRA B[NAJRd BIO[[LFSe) = VdY) JOULW "JRA TLUOSJI939d JUI[LS = 3IdIS
£8¥6<21 "uts Jaopuny  G/61 LNC 21 spoom auld esodapuod uadQ Yd3id
18v621 "U°s Noopuni G/61 LMhC €2 Spoom auLd esoudpuod uadQ Yd3id
2816¢1 "utsS Jo0opdanW  G/6T1 LNC 21 spoom auld esodapuod uadQ Yd3id
‘9bpLag 4dMO] JO 3SOM
6/8¢2¢¢ €6 YdsoqAeudy 0861 LhC £ aLtw 2/1 ted] uoAue) ||aqdwe) buo|y Ydvd
4J0U4N} Jul0d uoLjeuaLldsu] wouj
9v2LS 8102 udJ4bw|oy G96T unp g dLlw g/1 ‘jutod 32Aug 03} peou Huoly 443d
"yseM 224A4g 01 AueinqLual [ |ewsS
218¢¢2¢ q16/ YydsogqAedy (86T unp 61 buole jJutod 3asung J0 3sed LW 2/1 493d
, ‘9bpLag udMO] JO 3SOM
¥1822¢ €€6 YosogAeup 0861 LhC £ Llw 2/1 Lted] uoAue) ||aqdwe) buoly 3dIS
*ON "ON 40323]10) | 91e(Q uoL31e207 UOL}I3||0) uoxe|
UoLSS92dY .
“gmg: .o>o;m .xwwmym>_:: punop weybrag 3e wnidequay a3yl ul uuy_moamo
SUdWLI3dS. JuR 4. 9J4RY uoAur) 32A4g JO SI3JYS WNLJRqUIH O eIeQ |29e] 40 3SL] "2 Xlpuaddy

vE



35

Appendix 3. Protocol For Monitoring Category 2 Plant Permanent

Plots.

Identify from map and survey records the geographic locality
and species that is to be surveyed. Using the global
positioning system, make way to the permanent plot. Take a
copy of the previous survey record with you in the field.

At the survey location locate the marker post. It is an
eighteen inch piece of concrete reinforcement bar that has
been driven into the ground. It will have an aluminum
identification tag attached to the upper portion of the rod.
The tag will have written on it: "Rare Plant Survey" followed
by the site number and the name "F.J. Peabody" and the date
that this site was surveyed.

The survey record indicates two compass bearings using the
marker post as the origin. These compass bearings are
magnetic readings that have been compensated for declination
using the topographic maps that were included with this

study.

Also indicated on the survey record are distances for each of
the degree bearings.

Two fiberglass meter tapes are extended from the marker post
for the specified distances at the specified degree bearings.
These distances and their corresponding degree bearings
delineate two sides of the permanent plot.

Imaginary lines parallel to the fiberglass tapes delineate
the other two sides of the permanent plot. In order to
visualize the sides of the permanent plot that are not marked
by the measuring tape, lengths of rope can be used.

The plants falling within the study plot are to be counted.
The best method for counting plants is to insert into the
ground next to each plant a brightly-colored wire flag (the
kind..used by road crews). If you start out with 100 flags
you can count the number of flags remaining and subtract to
get an accurate count.

Sometimes it is difficult to decide what constitutes a single
plant, since some of the species form a clump-type growth
habit. It is best to try to identify individual clumps that
protrude above the surface of the ground and treat them as a
single plants. Do not excavate to see if plants are
connected below ground.
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Appendix 3. Protocol For Monitoring Rare Plant Permanent Plots

10.

(Continued)

Some populations contain plants that are dispersed widely,
while others contain plants in dense clusters. In order to
accommodate this variation, permanent plot dimensions and
locations were configured such that about 100 plants would
fall within the plot.

Sampling in subsequent years, using the same methods, may
indicate population trends, i.e. increase or decrease in
numbers of individuals in specific locations.
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Appendix 4. Individual Plot Site Data.

PLoT No. 1

Dates Sampled: 07 Jun 1991, 12 Jun 1992, 10 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody
Legal Description: T36S, R3W, Sec 31, NE 1/4

Common Description: Chinese Wall, Fairyland Loop Trail
Vegetation Notes: Sparse vegetation in breaks area
Category 2 Plants: PEBR, CAPA

X Axis Bearing & Length: 37°, 22 m

Y Axis Bearing & Length: 127° 29 m

Number of Category 2 Plants: CAPA 133, PEBR 33

Notes: Most plants are in flowering condition.

PLoT No. 2

Dates Sampled: 07 Jun 1991, 12 Jun 1992, 10 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody
Legal Description: T36S, R3W, Sec 31, NE 1/4

Common Description: Chinese Wall, Fairyland Loop Trail
Vegetation Notes: Sparse vegetation in breaks area
Category 2 Plants: PEBR, CAPA, CROC

X Axis Bearing & Length: 55° 10 m

Y Axis Bearing & Length: 145° 8 m
Number of Category 2 Plants: CAPA 11, PEBR 11, CROC 1

Notes: Most plants are in flowering condition.

PLoTt No. .3

Dates Sampled: 08 Jun 1991, 14 Jun 1992, 12 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody

Legal Description: T37S, R3W, Sec 12, SE 1/4

Common Description: About .1 mi. west of Paria View, sheer cliff
Vegetation Notes: Plants growing on cliff margins.

Category 2 Plants: PEPA

X Axis Bearing & Length: 110° 9 m

Y Axis Bearing & Length: 200° 6 m

Number of Category 2 Plants: PEPA 67
Notes: Two plants in flower, remaining vegetative.
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Appendix 4. Individual Plot Site Data (Continued).

PrLoT No. 7

Dates Sampled: 08 Jun 1991, 14 Jun 1992, 12 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody

Legal Description: T37S, R3W, Sec 13, NW 1/4

Common Description: About .4 mi. west of Paria View, plateau top
Vegetation Notes: Plants growing under manzanita shrubs

Category 2 Plants: PEPA '

X Axis Bearing & Length: 350° 8.4 m

Y Axis Bearing & Length: 260° 12.3 m

Number of Category 2 Plants: PEPA 500

Notes: Many plants along canyon rim, mostly vegetative

PrLoT No. 8

Dates Sampled: 10 Jun 1991, 20 Jun 1992, 15 Jun 1993

Researchers: Peabody & Livingston, Peabody & Peabody

Legal Description: T37S, R3W, Sec 6, SW 1/4

Common Description: East section of Peekaboo Loop Trail, about
.7 mi. north of Bryce Point, near arches

Vegetation Notes: Sparsely vegetated talus slope

Category 2 Plants: PEBR

X Axis Bearing & Length: 280° 30 m

Y Axis Bearing & Length: 180° 27.9 m

Number of Category 2 Plants: PEBR 300

Notes: Plants growing in lines down highly erodible slope

-

ProTr No. .. 9

Dates Sampled: 10 Jun 1991, 20 Jun 1992, 15 Jun 1993

Researchers: Peabody & Livingston, Peabody & Peabody

Legal Description: T37S, R3W, Sec 6, SW 1/4

Common Description: East section of Peekaboo Loop Trail, about
.7 mi. north of Bryce Point, near arches

Vegetation Notes: Sparsely vegetated talus slope

Category 2 Plants: PEBR

X Axis Bearing & Length: 360° 18 m

Y Axis Bearing & Length: 90° 10 m

Number of Category 2 Plants: PEPA 350

Notes: Plants growing in lines down highly erodible slope



Appendix 4. Individual Plot Site Data (Continued).

ProT No. 13

Dates Sampled: 19 Jun 1991, 17 Jun 1992, 17 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody
Legal Description: T37S, R4W, Sec 13, NW 1/4

Common Description: .3 mi. southwest of Paria View
Vegetation Notes: Openings in ponderosa, manzanita forest
Category 2 Plants: PEPA

X Axis Bearing & Length: 60° 5.3 m

Y Axis Bearing & Length: 150° 3 m

Number of Category 2 Plants: PEPA 90

Notes: Mostly juvenile plants, only 5% in flower

PLoT No. 14

Dates Sampled: 19 Jun 1991, 17 Jun 1992, 17 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody
Legal Description: T37S, R4W, Sec 13, NW 1/4

Common Description: .5 mi. southwest of Paria View
Vegetation Notes: Openings in ponderosa, manzanita forest
Category 2 Plants: PEPA, CAPA

X Axis Bearing & Length: 70° 10 m

Y Axis Bearing & Length: 160° 6.4 m
Number of Category 2 Plants: PEPA 90, CAPA 19
Notes: Mostly juvenile plants, only 5% in flower

Protr No. - 15

Dates Sampled: 19 Jun 1991, 17 Jun 1992, 17 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody

Legal Description: T37S, R4W, Sec 18, NE 1/4

Common Description: .9 mi. south-southwest of Paria View
Vegetation Notes: Openings in bristlecone, manzanita forest

Category 2 Plants: PEPA
X Axis Bearing & Length: 90° 7 m
Y Axis Bearing & Length: 180° 1.3 m

Number of Category 2 Plants: PEPA 90
Notes: Many plants in full sun on plateau top, 5% flowering

41



Appendix 4. Individual Plot Site Data (Continued).

ProT No. 16

Dates Sampled: 20 Jun 1991, 19 Jun 1992
Researchers: Peabody & Livingston, Peabody & Peabody
Legal Description: T36S, R4W, Sec 36, NW 1/4

Common Description: .6 mi. southwest of Visitors' Center
Vegetation Notes: Douglas fir, manzanita forest

Category 2 Plants: none (Townsendia montana var. minima)
X Axis Bearing & Length: 270° 7 m

Y Axis Bearing & Length: 180° 2.7 m

Number of "Rare" Plants: TOMO 90

Notes: Plants restricted to gravely limestone

PLoT No. 17

Dates Sampled: 25 Jun 1991, 19 Jun 1992
Researchers: Peabody & Peabody

Legal Description: T37S, R4W, Sec 1, SW 1/4

Common Description: .3 mi. southwest of Inspiration Point
Vegetation Notes: Ponderosa, manzanita forest openings
Category 2 Plants: none (Townsendia montana var. minima)

X Axis Bearing & Length: 70° 12.6 m

Y Axis Bearing & Length: 340° 4.3 m

Number of "Rare" Plants: TOMO 90

Notes: Northwest facing slopes of road cut, ca. 5% in fruit

Prot No. - 18

Dates Saméled: 25 Jun 1991, 19 Jun 1992, 23 Jun 1993
Researchers: Peabody & Peabody

Legal Description: T37S, R4W, Sec 1, SW 1/4

Common Description: .2 mi. southwest of Inspiration Point
Vegetation Notes: Ponderosa, manzanita forest openings
Category 2 Plants: CAPA, CROC

X Axis Bearing & Length: 320° 30 m

Y Axis Bearing & Length: 50° 20 m
Number of Category 2 Plants: CAPA 90, CROC 120

Notes: Southeast facing slopes of roadcut, ca. 90% in flower
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Appendix 4. Individual Plot Site Data (Continued).

ProT No. 19

Dates Sampled: 25 Jun 1991, 20 Jun 1992

Researchers: Peabody & Peabody

Legal Description: T37S, R4W, Sec 29, SE 1/4

Common Description: .5 mi. north of Fairview in picnic area
Vegetation Notes: Ponderosa, manzanita forest openings
Category 2 Plants: none (Townsendia montana var. minima)

X Axis Bearing & Length: 360° 3.2 m

Y Axis Bearing & Length: 270° 1.8 m

Number of "Rare" Plants: TOMO 90

Notes: Dense coverage of plants, ca. 50% with fruit

PLoT No. 20

Dates Sampled: 17 Aug 1991, 13 Jun 1992, 11 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody
Legal Description: T36S, R3W, Sec 31, NE 1/4

Common Description: Chinese Wall, Fairyland Loop Trail
Vegetation Notes: Sparse vegetation in breaks area
Category 2 Plants: SIPE

X Axis Bearing & Length: 200° 6 m

Y Axis Bearing & Length: 290° 4.3 m

Number of "Rare" Plants: SIPE 13

Notes: Small population near trail in white gravely limestone

ProTr No. = 21

Dates Sampled: 17 Aug 1991, 13 Jun 1992, 11 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody
Legal Description: T36S, R3W, Sec 31, NE 1/4

Common Description: Chinese Wall, Fairyland Loop Trail
Vegetation Notes: Sparse vegetation in breaks area
Category 2 Plants: SIPE

X Axis Bearing & Length: 220° 10.7 m

Y Axis Bearing & Length: 310° 4.3 m

Number of "Rare" Plants: SIPE 100

43

Notes: Larger population near trail & cliff face & below cliff
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Appendix 4. Individual Plot Site Data (Continued).

PLoT No. 22

Dates Sampled: 17 Aug 1991, 13 Jun 1992, 11 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody

Legal Description: T36S, R3W, Sec 31, NE 1/4

Common Description: Chinese Wall, Fairyland Loop Trail
Vegetation Notes: Sparse vegetation in breaks area

Category 2 Plants: SIPE

X Axis Bearing & Length: 330° 12 m

Y Axis Bearing & Length: 60° 5 m

Number of "Rare" Plants: SIPE 50

Notes: Larger population just below trail to lower switchback

PLoTt No. 23

Dates Sampled: 17 Aug 1991, 13 Jun 1992, 11 Jun 1993
Researchers: Peabody & Livingston, Peabody & Peabody
Legal Description: T36S, R3W, Sec 31, NE 1/4

Common Description: Chinese Wall, Fairyland Loop Trail
Vegetation Notes: Sparse vegetation in breaks area
Category 2 Plants: SIPE

X Axis Bearing & Length: 360° 7 m

Y Axis Bearing & Length: 270° 14.5 m

Number of "Rare" Plants: SIPE 44

Notes: Plants scattered on slopes within 5 m below trail
Appendix 4. Individual Plot Site Data (Continued).

Prot No. 24

Dates Sampled: 11 Jun 1993

Researchers: Peabody & Peabody

Legal Description: T36S, R3W, Sec 31, NE 1/4

Common Description: Chinese Wall, Fairyland Loop Trail
Vegetation Notes: Sparse vegetation in breaks area
Category 2 Plants: SIPE

X Axis Bearing & Length: 150° 12 m

Y Axis Bearing & Length: 240° S m

Number of "Rare" Plants: SIPE 50

Notes: Reestablishment of plot number 22
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Appendix 4. Individual Plot Site Data (Continued).

PrLoT No. 25

Date Sampled: 18 Jun 1992, 24 Jun 1993

Researchers: Peabody & Peabody

Legal Description: T38S, R4W, Sec 5, NE 1/4

Common Description: Under-the-Rim Trail .2 mi. south of Garfield
County line

Vegetation Notes: Manzanita & sage shrubs in open ponderosa

, woodland

Category 2 Plants: HEJO

X Axis Bearing & Length: 12° 10 m

Y Axis Bearing & Length: 102° 10 m

Number of "Rare" Plants: HEJO 50

Notes: About 50 clumps of plants ranging in size from 6 to 30 cm

PrLoT No. 26

Dates Sampled: 18 Jun 1992, 24 Jun 1993

Researchers: Peabody & Peabody

Legal Description: T38S, R4W, Sec 5, NE 1/4

Common Description: Under-the-Rim Trail .2 mi. south of Garfield
County line

Vegetation Notes: Manzanita & sage shrubs in open ponderosa

woodland

Category 2 Plants: HEJO

X Axis Bearing & Length: 360° 10 m

Y Axis Bearing & Length: 90° 10 m

Number of "Rare" Plants: HEJO 30

Notes: About 30 clumps of plants ranging in size from 2 to 25 cm

ProT No. 27

Dates Sampled: 24 Jun 1992, 26 Jun 1993
Researchers: Peabody & Peabody

Legal Description: T37S, R4W, Sec 12, NE 1/4

Common Description: .9 mi. west of Bryce Point

Vegetation Notes: Ponderosa, manzanita forest openings
Category 2 Plants: CAPA

X Axis Bearing & Length: 170° 10 m

Y Axis Bearing & Length: 80° 10 m

Number of "Rare" Plants: CAPA 25

Notes: Scattered plants along shallow wash, ca. 70% flowering
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Appendix 4. Individual Plot Site Data (Continued).

ProT No. 28

Dates Sampled: 24 Jun 1992, 26 Jun 1993
Researchers: Peabody & Peabody

Legal Description: T37S, R4W, Sec 12, NE 1/4

Common Description: .9 mi. west of Bryce Point
Vegetation Notes: Ponderosa, manzanita forest openings
Category 2 Plants: CAPA '

X Axis Bearing & Length: 350° 10 m

Y Axis Bearing & Length: 80° 10 m

Number of "Rare" Plants: CAPA 35
Notes: Scattered plants along shallow wash, ca. 70% flowering



Appendix 5.

Field Survey Forms for Permanent Plots.
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RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK
SITE NO. |
DATES SAMPLED & 7-3LA (99 | (RN (992  (OTVAN (993
RESEARCHERS_PEABOY [ LWiNesteN, M. _PEAGeaY M.

LEGAL DESCRIPTION T 36S R 3w SEC_3/ QSEC NE /4

COMMON DESCRIPTION A LoAlls EALYLOMD T7RA(L FALT OF
NORTH cOMPERCUNO NEM AUMESE WALL

SITE VEGETATION NOTES SPARSE VEGetAT7ed (Al CREAKS AEEA
W(TH PINUS PONOERSSA AbecPreod sP  LINUM Kinel,
HMealewi s AP UL

SITE SOIL TYPE NOTES_GPAUELY whce AEEA (N PiNk AND TAA
FINE-GRAED LIMESTZANE of THE el FQp uaTzen

X AXIS BEARING__37 ° X AXIS LENGTH__ o2& m

Y AXIS BEARING_ (27 ° Y AXIS LENGTH__ 27 m

ASPECT (7 °  SLOPE /L %

RARE SPECIES ENCOUNTERED AT SITE

NAME _ NUMBER _  NOTES
CAPLA 123 AL PLANMTS Flowee N
PEAR 23 MAKY PLANTS FLowERLLM (o




o) TUTZY FORM
RAI(E FLA-H' SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. X

DATES SAMPLED © 7 7vAl (F%/ (2 TV (99 3 /e yual 1993

RESEARCHERS_fEAP O LIVINGSTeN M _PEABooT, M.
LEGAL DESCRIPTION T 36 S R 3w SEC_3j  QSECNE /4
COMMON DESCRIPTION ALoAl FARYLAND 1RAIL LAST 6F
NORTH cCAMPEROUNMA . NEAR cHESE wALL

SITE VEGETATION NOTES c2prsf VeeerAr7ad (A PREAKS AREA
(W(TH AR TOSTAPHY e S mzw.ﬂ' AHLOK DIFEUSA HEMEMcy 1 S
AAUBLS LIMUM inle (I BOUILEGA PSEVHe BLPALA

SITE SOIL TYPE NOTES GRAVELY Soil N Link AMD THAN Frg ~

GRANED | (MESTONE e THE CLARod FepMATIcA
X AXIS BEARING S5 ° X AXIS LENGTH /0 m

Y AXIS BEARING_ /A4S ° Y AXIS LENGTH___ S m

ASPECT j45  °  SLOPE. & %

RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES

CAPA i1 UOST PLONTS jal FLOWERING (cAlD (T7eal

PEBR il MOLT PLANTS (N [CLoWELIAG COrD(TTenl

CRoc I CoOWEL (M G




FZELD SUN/=f FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. 3
DATES SAMPLED O& soM (99 1 7o 1962 I ToAl 1993
RESEARCHERS_PLARcoY F. LldiNesred M. _PEpBoOY M

LEGAL DESCRIPTION T 37S R 3w SEC /A  QSEC £ 'y

COMMON DESCRIPTION RIM ©Ff SHeeRr <L (FFE Alcor C.i MiLES
WEST oF PAR(A V(IEW

SITE VEGETATION NOTES RARE PLANTS NOT Fednld (Al SHEOE oF

VERSTeRY TREES, BOT ol CLIFF MBRGA S, CFTEN PlicAe

ARCTEOSTAPHTYLeS PATVLA SHRUAS, © THERL SPECIES PPLESEMT —

JYNIPERC S ©S5TEOSPERMA Pinus POMDERCSA  CELCOHRALS LEPIFec (LS
PoEuPOTSCA MENZESI(, ARRcPY Real
SITE SOIL TYPE NOTES 9pcuS SCoBES il (ooss OMD AND

CRAVEL N Pink BuD TAN L(MESTONE OF THE c(prox Feemaizul

X AXIS BEARING_ [/oO ° X AXIS LENGTH y i m

Y AXIS BEARING Qoo ° Y AXIS LENGTH 2 m

ASPECT (10 ° SLOPE 73 4

RARE SPECIES ENCOUNTERED AT SITE

NAME NUMBER NOTES

PEPA &7 X PLAMTS (N FCoWER ~ REMBMNWG ArE
SMALLER ANO YEELTATIVE cALY.




FIZLD SURCY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. 4/
DATES SAMPLED 02 ual (99 ( /1 oM (992 12 quxl (993
RESEARCHERS_2£APc0Y. £ Linlesroxl, M. PEAGLoY M.

LEGAL DESCRIPTION T_37S R_ 3w SEC_/3 QSEC S Ly
COMMON DESCRIPTION PLATEAC ToP ALCOT O. R MILES LWELT <&

PAR(A VIEW

SITE VEGETATION NOTES ALAKTS )i (N Aaln OF TedEcal

AR CTOSTAPHT LS PATULA SHECOS. OTHER <PEciES PRESEAT —

TVN(PERC S ©STECSPERMA PINUS AoNDERCLA

SITE SOIL TYPE NOTES SAuNY AMY) 6ARUVELY. Sprc OF LIMESTeNE

OF THE CLBRceal Fap MAT7cal

X AXIS BEARING && ° X AXIS LENGTH _ o2. & m

Y AXIS BEARING_ (&0 ° Y AXIS LENGTH_ 3. & m
ASPECT AAT  ° SLOPE © ¢
RARE SPECIES ENCOUNTERED AT SITE

\

NAME NUMBER NOTES

PEPA ol / o2 PLANTS BEAR FlewerR BJOS

REMBNMEG PLANTS ARE SAUALLED

AND VECETATIVE




F-2i) st Y FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. 5
DATES SAMPLED 69 sual 9% 14 v 1992 IR T8l (94 3
RESEARCHERS Pgﬁ@ooﬂ £. Livinesrold AU PEAGcoY M.

LEGAL DESCRIPTION T 37 S R 3w  SEC /3 QSEC S Uy

COMMON DESCRIPTION P ATEAC Tof APCOT O©.d MILES WEST
o PHARWA VI(EW

SITE VEGETATION NOTES PLAMTS ébLciirnt  AAMOoANC LiAa 28N (1A
SHRCBS, OTHER <PECIES PRESEAT — PIMUS PedDERCSA,
TUN(PERGS 6STEOSPERMA

SITE SOIL TYPE NOTES <AnpNY - CRAOVELY SwcL ©OF LIMESTedE

OF THE cLaReal FORUATIcnl
X AXIS BEARING 4/9 ° X AXIS LENGTH /.« m

Y AXIS BEARING_ (£C©  ° Y AXIS LENGTH_ 4.3 m
ASPECT 90  °  SLWOPE S/ %
RARE SPECIES ENCOUNTERED AT SITE

NAME _ NUMBER NOTES

PEPA 4eoc MBLY PLANTS AT TH(S cecarrod,
GROWIK . IN_ A P ETWEEN MAr 2ANITA
SHRUD S,




FIELD Sii { FORM
RARE PLANI' SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. &
DATES SAMPLED ©f Jval (94 /e 4o 1992 I qual (993
RESEARCHERS PEALcOY LiviNesrea | M, PEABCHT M.

LEGAL DESCRIPTION T 37S R_3« SEC_/3 QSEC AW Yy
COMMON DESCRIPTION A QTEAL 1< AdeoT o .d MiLes west
CE PARAAB VIEW.

SITE VEGETATION NOTES PLOMTS @ Pectdé iN_FOLL Sonl
AETWEEN AL crosTRPHTLS ARTULA cdRJIBS AMO PURSHIA
TR(DENTATA sHRUBS.

SITE SOIL TYPE NOTES £LAUVELY <S(LoPES ©F LIMNESTOME ©F
THE cchPo] FoRrMATICA
X AXIS BEARING /40 ° X AXIS LENGTH (2.4 m

Y AXIS BEARING 30  ° Y AXIS LENGTH &2, & m

ASPECT  J4o °  SLOPE._37 %

RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES

PePA [oeC MANY MANY PLANTS FoOMD HERE,

SAUPL G ELBeS PLACED AT PobPYchrzeal

Ce)MP S




FIELD SURVEY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. /

DATES SAMPLED Of 7ual 99/ ) TN 1942 IR -TuAl 1993

RESEARCHERS PE£AB0DY. £ L\Uinlesron M, PEABODY. M.

LEGAL DESCRIPTION T 37S R 3w SEC /3 QSEC_ANw %

COMMON DESCRIPTION Pra7EAU Top Atwir ©.d MILES WEST
CE PARIAB VIEW.

SITE VEGETATION NOTES_PLANMT S cRow d(l, BETWEEN SHRLABS

OF BReTOSTAPHY LeS PATULA, OTHERL SPEC(ES PPESENT —

PINUS POMDERSSA &) (A AetrECATA, LRYPTBNTHA 3P TATA

SITE SOIL TYPE NOTES_SAMDY GLAUVELY WASH Acosic cAny ol

RIM (N LIMESTOME OF THE cLBRerd FelUhBATzonl

X AXIS BEARING Jgo©  ° X AXIS LENGTH_&d  m

Y AXIS BEARING_R¢o  ° Y AXIS LENGTH_/2.3 m
ASPECT 350 °  SLOPE 30 %
RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES

PEPA Soc MANY PLAMTS Fourld) BT TS
LocAmroN | sAUPLE FlBes PuB<ED AT

PopPU LATZcrd CCUMPS.




FIELD U7 Y FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. X
DATES SAMPLED /o 7oAl (49| o0 TUN (992 /S aon (993
RESEARCHERS_fEApc0Y_F, LuviMesred M. _PEABEOY M.

LEGAL DESCRIPTION T 37S R 3w SEC & QSEC S Yy

COMMON DESCRIPTION EAST Siccrreai ©F THE PECKLAB <o Lo

TRAL ALEVT 0.7 MILES MORTH < LRYE PO T
NEAR NATVRAC ARCHES
SITE VEGETATION NOTES_SPApcecY UVEGETBTED $coPE W (TH

ARcToSTAPHYLcS PRTULA AN PINUS ENJLILS.

SITE SOIL TYPE NOTES_SAnNY ELAUELY TILJUS ScefE ©F
LIMESTenE oF THE ciplordl FoRrMB T7oM
X AXIS BEARING_ R8O ° X AXIS LENGTH__3©  m

Y AXIS BEARING_ /£© ¢ Y AXIS LENGTH 272.9 m

ASPECT g0 °  SLOPE._ 4o 4

RARE SPECIES ENCOUNTERED AT SITE

.....

NAME  NUMBER NOTES

PEAR Joo MANY PLANTS AT TH(C LochTrron]

clewine (N LINES pows THRLUS
SLOPE JVST ofF £ TRAIL.




FIZLD SUTVLY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. 9
DATES SAMPLED /0 sval (94( QOIVUN 1992 /S Tval (993
RESEARCHERS AEAB00Y . F Lincstod, M. PEABoy M.

LEGAL DESCRIPTION T 37S R 3w  SEC_ & QSEC_Sw o

COMMON DESCRIPTION £A<T SECTZow of THE PEELABco Leed

TRA(L 9&907 O.7 MILES MERTH ofF PRYCE pO(/\(T' NEAR
ARHES eVEA TRBI(L.
SITE VEGETATION NOTES S$PA0<¢ic Y VECETATED TALUS SccpE

WTH pereptRerl <P OENOTHERA SP-, PATARA P

SITE SOIL TYPE NOTES H(eHd Y ELoBIBLE ColBLE JMDERLAID

WITH LIMESTCAE <A — CBecal FoPMAT cal

X AXIS BEARING 36  ° X AXIS LENGTH 18 m

Y AXIS BEARING 70 ° Y AXIS LENGTH /O m

ASPECT 90 °  SLOPE. 72 %

RARE SPECIES ENCOUNTERED AT SITE

et

\

NAME NUMBER NOTES

pPepR  3So MANY PLANTS AT THIS Locarred,

MOAY (N FLOWER N Cond ¢ 17 oAl




FIELD CURVEY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO.__ (O

DATES SAMPLED /0 sUA (99( Rosoal (999 1S qoMl 1993
RESEARCHERS PEALc0Y F. LIWViNGsToM, M. _PEAGOOY, .
LEGAL DESCRIPTION T_36S R_3c SEC_3i  QSECNE Yy

COMMON DESCRIPTION ZAsT SEcTronl €F THE LEECALCS ook
TRAL BBcOT O, 8 MILES NOATH of (ROCE PONT, NEAR
ARCHES oyfR TRAL

SITE VEGETATION NOTES_SPApsE VECETATion ©F PINUS
_PONDERe>A PINUS ECEX (LIS AMD PocTesrRPHY Les MTULA,

SITE SOIL TYPE NOTES_SRAinY, GRAVELY Soct oF THE
CLBRAN FoRMATIed.

X AXIS BEARING /SO ° X AXIS LENGTH /7 m

Y AXIS BEARING_ 240  ° Y AXIS LENGTH 78 m

ASPECT  3¢o  °  SLOPE. 50 %

RARE SP

\ it

NAME NUMBER NOTES
Jo Mo 20 TN CEUDIA MOMTAMNA VAR . MIMUA.

OMNLY ABOOT (O—18 PLANTS (Al Flewisd




rL.D SURVEY FCRIi
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. /|
DATES SAMPLED /{ .zuAl (99/ (1S 7o (992 22 Tval 1993
RESEARCHERS _/£Alc0Y. £ LIdiNesredl MU, Ao M.

LEGAL DESCRIPTION T 365 R_ 3w SEC_30 QSEC s '/5[

COMMON DESCRIPTION CANCeal RM TRAIL AsOOT ©.6 HMILES
MORTH-EAST of THE NERTH «f4P6 RcoMl. pETWEEN
FARL{LAMN OUELLcole AMD SUONRISE PonlT,

SITE VEGETATION NOTES ALATEAU 1ol W(TH PINU S PehipEir csA
BMO AR aTOTAPHT S PATVLA .

SITE SOIL TYPE NOTES_sAnoY, crAVELY foce oMl FLAT PROTECTIAG
RIM NoSE jal LIMESTEME of THE culRerl FoRMA TTCAL
X AXIS BEARING_290 _° X AXIS LENGTH_/7.4/ m

Y AXIS BEARING_odoo  ° Y AXIS LENGTH__ 24 m
ASPECT FLAT  °  SLOPE___ & %

RARE SPECIES ENCOUNTERED AT SITE
NAME  NUMBER _  NOTES

ToMo 300 SOWM SEADI S MEMTEMA VBR _ MINUA Do T Frews

OO NSO OYYTRCPIS TONMES (| (0 Yo Fowbrini,




FIELD T 2 CY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. /2
DATES SAMPLED // zunl (99 / 1S T 1993 2 Jual 1993
RESEARCHERS PEARcOY £ L(vinesTeal A, PEACCOY M,

LEGAL DESCRIPTION T 3&S R 3w SEC 30 QSEC S Yo

COMMON DESCRIPTION A(M TRA(L E£AT of NORTH CAMPERAL

SITE VEGETATION NOTES FerREST oPEAMliMles W (TH PIMUS comeBEVA,

PUNUS PONDERSA, PINVS FLEY (LIS, TUNIBERSS ceMMUAILS,

HeMedoy (s AcBdets, ANcresTridYces RTULA.

SITE SOIL TYPE NOTES_ spganin< é6£AVGLY [ |MESTOAME oF THE

Cefhoml FoRMATI oA
X AXIS BEARING 340 ¢ X AXIS LENGTH /4.2 m

Y AXIS BEARING__ 20  ° Y AXIS LENGTH /Q./ m
ASPECT Q7o  ° SLOPE 4Q p
RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES

(2, & o) 5 ORLTROLI S FOMES(( 20 % FLOUGCING




FIELD SURVEY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. /4
DATES SAMPLED /¢ gunl (941 (7 JUN (9%.2 (7 qvAl 193
RESEARCHERS _FAepicoy € L (UMesrond M, PEALCOT AL,

LEGAL DESCRIPTION T 32< R 4w SEC_ /3 QSEC Nw /o

COMMON DESCRIPTION_Aswet ©.5 MILES SouTHWEST ©F

PARA VIEW PLATEAC Tef,

SITE VEGETATION NOTES_OPeMinicS (Al PINMU & POXPERCSA FoREST
Chowmle AMOKE ARTOGAPAYLCS PATULA SHROPS OTHER <PECES
PRESENT— Peb0pOTsULA MEM 2ESI]  JVUNILERUS o5 TECSPERAML

LIMUM LEw S (|

SITE SOIL TYPE NOTES_S4ay eRAUBLY LI METERE SOl of THE
Ao FopmATICn

X AXIS BEARING /O ° X AXIS LENGTH /O m

Y AXIS BEARING (6O ° Y AXIS LENGTH 6,4/ m

ASPECT 70 ° SLOPE 3/ %
RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER NOTES
PELA 90 AbeoT ST IN FeecR.
CAPA (9 MOCT PpMdTs N FLoWER.




FIELD SUk.cY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. /5

DATES SAMPLED /4 quni (<<// (2 TUA 1992 /D TVA (9% 3

RESEARCHERS /£Adcpy £ LIdinGsTeM Y. PeEpbooy M.
LEGAL DESCRIPTION T 2378 R 4w  SEC A QSEC_ AE Yy

COMMON DESCRIPTION_Afoy7 O, 9 MILES Sou7H - SOUTHWUEST
o= PAR(A Vipew , PpTEAC TCP.

SITE VEGETATION NOTES_opPexijpie.s A PIMUS LopAEVA Plals

POMDERCS FopssT (w TH AR crostAPHtces PATULA  PINUS

EQULLS PoelToTSV6A MEMZES (I ACMEALO ¥ & AchUC(S

SITE SOIL TYPE NOTES_S4mNY GlRUCLY LIME<7edE o THE

ceitonl FoRMATICN.
X AXIS BEARING 4O ° X AXIS LENGTH 7/ m
Y AXIS BEARING_ (£O  ° Y AXIS LENGTH /.3 m

ASPECT FeAT °  SLOPE O %

RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER NOTES

PEPA qge MANY PLONTS Ml Foel SUN oM
LLRTEAU 10P  — 5 U Flowsbumle




FIELD SURVEY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO.__ /&
DATES SAMPLED 2ol (99/ (§ TN (992
RESEARCHERS A£Acos F. LivinesreN M. lEAecw M.

LEGAL DESCRIPTION T 3¢S R 4w SEC_ 36 QSEC_nw ‘/i

COMMON DESCRIPTION_ O.¢ Uit ES sworpu/ésr &F VIS(raR S

CENTEQ, O WEST- FAME EMND OF RUIDLE Tof <oo7H ©F
PAEIC EMPLodEE RESIDENCE AREA
SITE VEGETATION NOTES FOLLcT OPAAM INGS W TH Pi&oporsced

MEMZESII, AlcrosrAPaTes PATULA PURLH (A TRIDENTATA

SITE SOIL TYPE NOTES_sAMDY (OAM ScATTELE) W (TH C<BLLE
LIMESTONE oF THE < Arcnl FoprmATrcnl.
X AXIS BEARING 27c ° X AXIS LENGTH / m

Y AXIS BEARING_ /KO  ° Y AXIS LENGTH_o2. /7 m
ASPECT_ 270 °  SLOPE__ 36 3

RARE SPECIES ENCOUNTERED AT SITE
NAME‘ NUMBER NOTES

TOMO q0 PLONTS RESTIOCTEN TO ALBULLY ., LED
LIMECTENE N Lew B PerTION oF
THE PLoT




FIELD SURVLY FO:iid
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE N0. /8
DATES SAMPLED Q< wonal (57 (Y4TUN (92 23 gonl (943
RESEARCHERS _A£Accp< £ PEALCOY M.

LEGAL DESCRIPTION T 37s R Hw SEC / QSEC sw Yy

COMMON DESCRIPTION_AlouT ©.R MILES SoOTHWEST OF

INSPIRATIC PeiNT ALome EMEAN LAMLAMT OF ORI ReAD -~

BAck-SIPDE cF £MPLAMMNEIT
SITE VEGETATION NOTES gfsudinies < ad PINU & POA PERLCSA FoREST
WITH BRICTALPH Y Les Pf}wpf-)/ PINOS codeBEVA LPLE000TRUEA

MEAMZES( [ LauM enMe

SITE SOIL TYPE NOTES SAMOY CLRVELY Soll of [IMLSTEAME

OF THE AR FpUATIec —  SpME HONUS PRESEN T
X AXIS BEARING 32¢C ° X AXIS LENGTH Z¢& m

Y AXIS BEARING__ S ° Y AXIS LENGTH_ 20 m
ASPECT /SO  °  SLOPE 27 %
RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES
cHPA 9p BAOST 90 IN Feowbe
ChoC Ye, UANY PLANTS PAST Flowérnly —

Alosrcd oM BRivée TSP,




FIELD SUXVZY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. [T

DATES SAMPLED 2.5 7w (941 e xoal 1943
RESEARCHERS_F£ALcoY. F. PEALoOY M.,

LEGAL DESCRIPTION T_37S R 4w SEC_ 29  QSEC_S£ Yy
COMMON DESCRIPTION ©,.& 4lit£S NEATH pf ERLR IEW

ALonb ARk PcAO M Plenllc  BREA

SITE VEGETATION NOTES_Fopscr ofEMiMES (A PIMOS POMDER < /3
AR crosThRAdYces PRATULA

SITE SOIL TYPE NOTES _SANNY SOLL (W(TH [IMESroxiE

(OPBLES OF THE < Alcal FOLMATIW — SpME oM ARETALT,
X AXIS BEARING oo  ° X AXIS LENGTH 3 m

Y AXIS BEARING_.D20  ° Y AXIS LENGTH_/.&  m
ASPECT 3460 °  SLOPE /& 4
RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES

TOMO o PLANTS VEAY DBNSE (M SoME AREAS

AtooT Se% sSHowmdl FRUITS ~

SOME W(rH MULTIPLE FAXTpIE HEQDS .




FIELD SURVEY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO._ RO
DATES SAMPLED /7 ALt 199/ 13 VN (992 [t VA (993
RESEARCHERS _PZAbc0Y, £. LiVidesred, M. _LEAGEOY_ M.

LEGAL DESCRIPTION T 34 ¢ R 3w  SEC 3/ QSEC_NE Yy

COMMON DESCRIPTION 7p0(( ¢w(rctndck Aloaie FAURYCANMO ool

1RALC NEAL CHINGSE WALL — IMMEPIATELY AbIDENMT TT

1RA(L.
SITE VEGETATION NOTES _SpPRpr¢e VELETHIT7eAl M BREAK < AREA

WITH PINUS (calCBE VA

SITE SOIL TYPE NOTES_BQLE sampt WHITE GLAULLY LIMESTENE
OoF THE cchecal Fop MATIoN

X AXIS BEARING_ o200 ° X AXIS LENGTH__ & m

Y AXIS BEARING_ 2¢O  ° Y AXIS LENGTH_4.3 m

ASPECT 390  °  SLOPE__ 45 4

RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES

SiPE /3 B sHpLL popubTIo RIOHT NEYT TO
THE T8, ADDITIHAL PLANTS LOATEY
DOoWN - S OPE




FIELD SURVEY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO._ o2 |
DATES SAMPLED /2 Ave (941 (230N (293 (1 Joal 1993
RESEARCHERS_/A£Ac00y . F Liynesred M. _ PEAGOOT, U.

LEGAL DESCRIPTION T_34$ R_3w SEC_3/  QSEC_mEe Vy

COMMON DESCRIPTION 7Rp ¢t swiTcHAACk ALore FBIRCAND Loch

TRAL MEAR CHNESE WAL — SOJITH-SOITH -EAST FBUNG
SCOPE N THE SHELTEL eof PROE (WALL COUCONER K.

SITE VEGETATION NOTES_ sppe £ Vectramrzoid Ml LLEAL < ALEA
Wit PIMECS o CAEVA.

SITE SOIL TYPE NOTES_PARE_<AMOY WHITE AV LY LIMES Tnlf
OF THE. cLBecal  FoplubdTical
X AXIS BEARING 220 ° X AXIS LENGTH /0,7 m

Y AXIS BEARING__3/0 ° Y AXIS LENGTH_4.3 m
ASPECT [30 ° SLOPE 4O %

RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES

STPE (0O LOREEL. POPULATICH NEBL TRAIL AND
CUFFE FACE —AND VST BELOW
RO — WTHw  F METERS oF TBE
Foor PATH.




FIELD 207 Y FORM
RARE PLAWT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO.__ 22
DATES SAMPLED ;2 vt (9q) 13 quni 1992 Il <wdl (943
RESEARCHERS A£Ae00Y _F Luplesred M. _ PEAGCOY, M,

LEGAL DESCRIPTION T_36$ R 3w SEC_3/  QSEC_NE Yy
COMMON DESCRIPTION 1708(( Seers Terd BACE ALon e £A (AY LOAD Loef
MRAL NEAR HNESE WBLL

SITE VEGETATION NOTES AAPE soil s(TE (TH SOME  LINUS
LONGCAEVA NEALGY

SITE SOIL TYPE NOTES_SAMOY bRAUELY LIMES 7oME oF
THE ccprenl fepunTion]
X AXIS BEARING 23O  ° X AXIS LENGTH /& m

Y AXIS BEARING_ g ° Y AXIS LENGTH__ S~ m
ASPECT Zo  ° SLOPE 75 %
RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES
TO LAREE |
SIPE 50 MED (wmt_PoLY cArrod MEAR TRALL
Foor PATH. MDD BLTENOIMG

Do wWAN- SLOPE




FIELD SullYZY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO._o73
DATES SAMPLED (74Ut (991 (3 TU (993 ({ Jual (993
RESEARCHERS_PEAG00Y, E. LiuNesreal M. PEABCOY M,

LEGAL DESCRIPTION T3¢S R_3w SEC_3/  QSEC_AE Y

COMMON DESCRIPTION TP24(L StwcTct pACE ALOAL FALTCAALD
Locl TROL NMEAL SH(NEsE WAL

SITE VEGETATION NOTES AALE soit S1TE [(WITH SOUE PINUS
LOMNLBEVA NEALAY

SITE SOIL TYPE NOTES_SANDY CRAVELY LIMESTENE of THE
C el Eor AT

X AXIS BEARING 36© ° X AXISLENGTH /7 m

Y AXIS BEARING_ 270 ° Y AXIS LENGTH_ /4.5 m

ASPECT (KO ° SLOPE__ 45~ %

RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES

STPE 4df PLANTS ScATTERsD) ol < elPES TUST
bELOW TRHL — Wittt S METELS

oF TRA(<




ricid SURVEY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. 2/
DATES SAMPLED // wonl 1943

RESEARCHERS _ AEALoDY F, PEALCOY_M.
LEGAL DESCRIPTION T 3£S R 3w SEC 3/ QSEC Ve %y

COMMON DESCRIPTION 72A(C cw (TectBA K Aton & FARY il ceor
TRAIL NEAR cH(NECE wWALL

SITE VEGETATION NOTES BALE <ottt SUTE (EiTH- SOME PIAIUS
LONMEAEUA NEARDBY.

SITE SOIL TYPE NOTES_24MinY erRAUBLY (LIMESIOME o~ THE
Lipecnl  FopuATTad.
X AXIS BEARING /SO ° X AXIS LENGTH /2 m

Y AXIS BEARING_ 40 ° Y AXIS LENGTH___ S~ m

ASPECT &&  ° SLOPE 725~ %

RARE SPECIES ENCOUNTERED AT SITE
NAME  NUMBER _  NOTES

SIPE SO REECTALUI SHMEMT OF PoT A° R,

[T WAS Oi<couskRs) THAT THE PloT STpEE
WAS REMOVED AnrD MISS(me. THE RE-
ESTROUSHED PLoT <TRKE WAL /ud<ed
FORTIHEL AWAYC FROM THE TRALC FCOrT
PATH _I.E. FORTHER DOWN ~SLoPE




RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. o5
DATES SAMPLED [& 72A 1942 o oAl (493
RESEARCHERS _/AA70Y F LEABepY M,

LEGAL DESCRIPTION T 28¢ R 4w SEC & QSEC_NE 'Yy

COMMON DESCRIPTION UADER —THE — OUM 1RO AAcOT & R MILES

SOOI oF THE. KANE—GCRLFIEC) cOCONTT LINE

SITE VEGETATION NOTES P/AMUS PeMDBLACSA FolREST OPEALINEG S

WITH ARTosMPHYCosS ﬁf}Tvu‘)’ ALRTEMN [ SStA <f

SITE SOIL TYPE NOTES_LeosE WH (TE_SANDY solc oFf THE
(ehred  FepuBrical
X AXIS BEARING (2 - X AXIS LENGTH [© m

Y AXIS BEARING_ /o3 ° Y AXIS LENGTH__ /O m
ASPECT S5© ° SLOPE 4O 4
RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER _  NOTES

HETO 9O PLoT ELB6s PLACED BT IND(VIDUAC CCUUAS

OF PLANTS, CCUMPS RANMEE M SI2E

FROM (b T©O 20 CENTIMETERS ACRCSS,




FIELD SURVEY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. &
DATES SAMPLED /& 7val (992 2] qonl (993
RESEARCHERS_2£ABc0y_F Peppooy M,

LEGAL DESCRIPTION T 38<¢ R 4w SEC & QSEC_nE Yy

COMMON DESCRIPTION JNDEL ~THE —R(M TRAIL AB00T ©.2. MICES
SOTH e THE FANE- LALFIELD COoON T CALE

SITE VEGETATION NOTES AIANUS PoniPEL e/ FORELT OPEAIIAIES

WITH AR TOLTAPIHYLeS PATULA i ARTEAN IS <1/3 SP,

SITE SOIL TYPE NOTES LOOSE‘ WHITE <SAMOY solc o= THE

(AR FCRMATIcAl
X AXIS BEARING 36O © X AXIS LENGTH /0 m

Y AXIS BEARING___ 40 ° Y AXIS LENGTH__ /0 m
ASPECT__gp  °  SLOPE__ <o %
RARE SPECIES ENCOUNTERED AT SITE

NAME  NUMBER NOTES
HUeio 30 SATTELLA LLUOMPS OF PLANTS LANENE
FROM R-2S5 CEMTIMETERS BLess,




122D SURVEY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. 27
DATES SAMPLED 2 7znl (993 26 7oAl 1993
RESEARCHERS_ALApcOT. £ Pedecoty M.

LEGAL DESCRIPTION T_375 R_4w  SEC_ /X QSEC NE '4
COMMON DESCRIPTION ALcOT O, 9 MILES WEST <F ARYCE PONT

ALoNG PARAEL Roa).

SITE VEGETATION NOTES_A/MU S POrDERCSA FORELT CPEMMES
WITH ALTOSTHPHLLOS PATULA.

SITE SOIL TYPE NOTES_(Vd I TE An0 TAN FINE-6£P AED LIMESTTNE
OF THE copcn £ep MBTI — SAMD AND CorOLE Wi TH R

X AXIS BEARING (70 ° X AXIS LENGTH /O m ‘

Y AXIS BEARING__ &0  ° Y AXIS LENGTH__ /O m

ASPECT (40 °  SLOPE. 0 %

RARE SPECIES ENCOUNTERED AT SITE

st

NAME _ NUMBER NOTES

COPA 29 ALANTS ScATIERED pnl Pold  S(DES oF
A CHBLCcwr wWASH .,
ABEUT Do 70 FLowWERIMb.




FIELD <U7ZY FORM
RARE PLANT SURVEY
BRYCE CANYON NATIONAL PARK

SITE NO. <X &
DATES SAMPLED 24 von (942  o26-aunl (993
RESEARCHERS _A£A6L0Y £ PEABCLOY M,

LEGAL DESCRIPTION T 37 S R_4w SEC_ /R QSECAE 'y
COMMON DESCRIPTION_AscoT .9 MILES WELT of PRYCE
PONT AiLonl RARIC (RCAD,

SITE VEGETATION NOTES PAMUS PonlDELCSA  FoRECT PEM N &S
WiTH  ARGOLTAMYLe S PATUL,

SITE SOIL TYPE NOTES_{JH (T2 AnD TN FINE—CRR (NMED L [UETOME
OF THE chReN FeeBTied —SOME HuMus PRESGMT
X AXIS BEARING_ 3S© ° X AXIS LENGTH__ /0 m

Y AXIS BEARING___ SO ° Y AXIS LENGTH__ /& m
ASPECT =20 ° SLOPE 20 %
RARE SPECIES ENCOUNTERED AT SITE

NAME _ NUMBER _  NOTES

CApPA 35 PLAONTS ScATIERL enl BoT? i S of
A SHALow (WDASH.
ABooT D0 Fe FLowWElnlé




Appendix 6.

Photocopies of Herbarium Sheets of Bryce
Canyon Rare Plant Specimens Deposited in the
Herbarium at Brigham Young University, Provo,
Utah.
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THE UNIVERSITY OF TEXAS AT AUSTIN

' Pediomelum paricnse (Welsh & Atwood) J. Grimes

Det. James Grimes, 1987

e e s s <

y o GARFIELD CO., UTAH, U
Psoralea pariensis Welsh & Atwood

Open ponderosa pine woods, at ca 8,000 feet elevati
MMMoo Canyon National Park, )

J. R. Murdock 5. n. 12 July 1975
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GARFIELD CO., UTAH,
Psoralea pariensis Welsh & Atwood

Open ponderosa pine woods, at ca 8,000 feet elevat
Bryce Canyon National Park. _

THE UNIVERSITY OF TEXAS AT AUSTIN i Jo R, Murdock  s. n. 23 July 197

Pediomelum pariense (Welsh & Atwood) J. Grimes _

Det. James Grimes, 1987

HenunasmuMm or OmsuaM YOUNG UNIVERSITY
Provo, UTAH




BRIGHAM
YOUNG

12948<
UNIVERSITY




b

s e
PRttt

P

T =

S|

THE UNIVERSITY OF TEXAS AT AUSTIN
Pediomelum pariense (Welsh & Atwood) J. Grimes

Det. James Grimes, 1987

GARFIELD CO., UlAH, W
Psoralea pariensis Welsh & Atwood

Open ponderosa pine woods, at ca 8,000 feet eldvatic
Bryce Canyon National Park.

J. R, Murdock S. N, 12 July Ly,

|

Hrnoamum or (h
[

MMAM YOUNG UNIVERSITY
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222879

IGHAM YOUNG UNIVERSITY
“HERBARIUM
PROVO, UTAH




PLANTS OF Utah
Garfield

County or Province

Castilleja revealii M. Holmgren

Rryce Canyon !'lational Park, along Campbell Canyon "'+
v mile wes Tidge. wasatch Formation, ‘i

limestone memher. As-ociates: Pinus ponderosa, ‘1
staphylos, Jwmiperus scopulorum, J. communis, Certe:

. nn :
Dale hdy 7y | 3 Elevation 7570 [ e,

2. irarboach 9

Lo drarboneh b peavER HERBARIUM (D
) Northern Arizona Univer-
Determined hy ' Flagstalf

Collector







Pens temon &Rnw@ﬂ.%th \Nﬂhﬁ

det. by
F.S.Crosswhite, 1970

HERBARIUM OF
THE NEW YORK BOTANICAL GARDEN

Plants of UTAIL

Penstemon bracteatus Keck

GARFIELD CO,: Bryce Canyon Nationsal Park,
along road to Bryce Point, 1/2 mile from
Inspiration Point turn off, T.37 S,,
R.L W., Sec, 1, Elevation 8,000 feet,

Infrequent on gravelly soil in Ponderosa
woodland,

Hoel Il, Holmgren 2018 June 2k, 1965
James [, Reve: 1l
Charleg La France
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Counly or Province Garfield
Perastemon bracteatus Keck

mEEBblzwI:bbmevmwaraummmmeomm:bmmwﬂow_
small tributary to Bryce ‘Jash, Wasatch Formation, FPir
limestone member. Associntes: Pinus ponderosa, Poter

tilla fruticosa, Arctostaphylos sppe.

Date Jupe 12, 170 Elevation 73N0 fer ),

Collector

DEAVER HERBARIUM (DI

) Northern Arizona linlversity
Determinedby _ py Flagstaff _
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County or Province __Garfield

Silene petterscnii lfaguire var., minor Hitchc. ’- Hag

Bryce Canyon Natiqnal Park, along Campbell Canyon ™)
X mile west ol Tner Bridge. Wasatch Formation, Pii
member, Associatels: Flymus salina, Haplopappus arie

oides, Pinus prnierona and P. longaeva.

|
|
|
i
I
|
|

Date .H:u.v\ ‘N~ .._\:43 Elevation dmg fret
Collector _R. fGrayhiosch 13 DEAVER HERBARIUN ()
P Northern Arlzonn tInlvenl

Determined by __ "' . __ Flagstall



