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I.

SPECIES INFORMATION

1.

Classification and Nomenclature

A. Taxon
1. Scientific Name:
a. Binomial:
Gaura neomexicana Woot. ssp.
(Munz) Raven & Gregory
b. Bibliographic Citation:
Raven, P. H. and D. P.
Mem. Torrey Bot. Club 23:1-96
. Type Specimen(s):
COLORADO: Ft. Collins; 8 July
Cowen s. n. (NY; isotype: GH).
2 Pertinent Synonyms:
Gaura coloradensis Rydb.
Gaura neomexicana Woot. var.
(Rydb.> Munz
3. Common Names:
Colorado butterfly plant
4. Taxon Codes:
RMHTF Code: PDONAOBOF1
= Size of Genus:

21 species (Raven and Gregory 1972)

B Family Classification

1. Family Name: Onagraceae

2. Pertinent Synonyms: None

3. Common Names!: Evening Primrose
C. Major Plant Group: Dicotyledonae
D. History of Knowledge of Taxon

1

coloradensis

Gregory. 1972.

1895; J. H.

coloradensis



2.

This taxon was first described by Rydberg (1904) as
Gaura coloradensis based on material collected near
Fort Collins, Colorado. In 1965, Munz reduced it to
varietal status under G. neomexicana. The taxon is
now recognized as Gaura neomexicana ssp. coloradensis
(Raven & Gregory 1972). Prior to this study, it was
known from only four localities: near Cheyenne,
Laramie County, Wyoming; near Pine Bluffs, Laramie
County, Wyoming; Fort Collins, Larimer County, Colo-
rado; Natural Fort, Weld County, Colorado. Inventory
during 1984 through 1986 has expanded the known range
to include a major portion of Laramie County, and a
small portion of adjacent Nebraska (Kimball County).

Current Alternative Taxonomic Treatments

None

Present Legal or Other Formal Status

A.

International

1. Present Designated or Proposed Legal Protection
or Regulation:

None

2. Other Current Formal Status Recommendations:
None

C I Review of Past Status:
None

National

United States

a. Present Designated or Proposed Legal Protec-
tion or Regulation:

Gaura neomexicana ssp. coloradensis is a
Category 1 candidate taxon (USDI 1985) for
Threatened/Endangered status.

b. Other Current Formal Status Recommendations:
Heritage Element Rank - GS5T252 (RMHTF 1986)
An element ranking system has been developed
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by The Nature Conservancy for use by
Heritage and other State inventory programs

to prioritize research and protection
efforts. This system is explained in detail
in Appendix 1IV. Ranks are based on number

of occurrences, numbers of individuals, and
threats to the continued existence of the
taxon. An element (for example a plant -
species) is given both global and State
ranks, designated by G and S respectively.
Subspecies are given a subrank, designated
by T. The rank of GST252 given to Gaura
neomexicana ssp. coloradensis indicates that
while the species is demonstrably secure
globally, the subspecies is considered
imperiled globally and in the State. The
taxon had been ranked GST1S1 (critically
imperiled because of extreme rarity) by the
Wyoming Natural Heritage Program. Inven-
tory from 1984 through 1986 resulted in the
rank being changed, based on number of
occurrences and population sizes. Colorado
butterfly plant retains its high element
rank due to its narrow range, and existing
and potential threats (see 1.10).

T Review of Past Status:
Heritage Element Rank - G5T1S51 (WNHP 1983)
State
1. Wyoming
a. Present Designated or Proposed Legal Protec-
tion or Regulation:
None
b. Other Current Formal Status Recommendations:
Heritage Element Rank - GST2S2 (RMHTF 1986)
C. Review of Past Status:
Heritage Element Rank - GS5ST1S51 (WNHP 1983)
2. Colorado
a. Present Designated or Proposed Legal Protec-

tion or Regulation:




None
b. Other Current Formal Status Recommendations:

Heritage Element Rank - G151 (CNAP 1986)

s Review of Past Status:
None
3. Nebraska
a. Present Designated or Proposed Legal Protec-

tion or Regulation:

None
b. Other Current Formal Status Recommendations:
None
Ca Review of Past Status:
None
3. Description
A. General Description

Technical Description:

Biennial <(or perennial?) herb, frem thick root:
stems one to several from the base, erect, simple or
few-branched above, 5-8 dm high, greenish or reddish,
pubescent; basal leaves 8-15 cm 1long, the blades
oblanceoclate, subentire or sinuate-denticulate,
pubescent, 4-7 cm long, 1-2 cm wide, narrowed into
almost equally long winged petioles; cauline leaves
mostly lanceolate, 5-10 cm long, 8-16 mm wide,
strigose, acute, subentire to minutely sinuate-
denticulated, gradually narrowed into short winged
petioles; upper ones reduced, subsessile; floral
bracts lanceolated, pubescent, cuminate, 5-8 mm long,
caducous; inflorescence spicate, simple or few-
branched, 1-4 dm long in fruit; hypanthium slender, 8-
12 mm long, pubescent without, with a white matted
curly pubescence within; sepals more or less red,
reflexed separately 1in anthesis, linear-lanceoclate,
9.5-13 mm long, 1.5-2 mm wide; petals white to pink,
short-clawed, spatulate to narrlowly obovate, 8-10 mm
long; stamens subegual, filaments slightly enlarged
upward, about as long as petals; with minute thickened
basal scale; anthers linear, 3-4 mm long; style 19-25
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mm long, pubescent at very base; stigma-lobes surpas-
sing the indusium 1-1.5 mm; capsule 6-8.5 mm long, 2-
3 mm thick, fusiform, obtusely 4-angled and with a
median nerve on each face, apparently l-seeded. Self-
compatible. Gametic chromosome number n = 7. (From
Munz 1938, Raven and Gregory 1972b.)

Non-technical description:
Typically, the Colorado butterfly plant is a rela-

tively tall (5 to 8 dm) herbaceous biennial plant with
one or a few reddish stems that branch above mid-
height. Leaves on mature plants are few. They are
lance-shaped and S to 10 cm long, becoming smaller
higher on the plant. The first-year rosettes are
made up of larger leaves, up to 1S5S cm long. Flowering
branches elongate as the season progresses. At the
tips are flat-topped clusters of buds. Generally, a
few flowers are located below the bude and above what

fruits have already matured. Flowers are white to
pink with four distinct petals, and are 1 to 1.5 cm
across. The fruits are small (6 to 8.5 mm) and

usually 4-angled.
B. Local Field Characters

Relatively tall (to 1.5 m, but usually less than 1 m)
with few-leaved reddish to very red stems that
generally branch only in the inflorescence; less
robust and branched than G. parviflora; flowers few
per branch, near branch tips, white to pale pink.

Colorado butterfly plant is distinct from the two
other taxa of Gaura with which it occurs: the low,
bushy perennial, Gaura coccinea, and the erect, robust
(to 3 m tall) annual, Gaura parviflora, characterized

by tiny flowers with shorter anthers. Colorado
butterfly plant is most similar to G. parviflora, and
often occurs in close proximity with it. The fol-

lowing characters, not previously addressed in the
scientific literature, serve to clearly distinguish
the two taxa.

In Gaura neomexicana s8sp. coloradensis the
inflorescence 1is flat-topped (corymbiform) in
bud, the axes elongating only after flowering.
In contrast, inflorescence axes in . G. DRE=
viflora are elongate even in early bud.

The inflorescence of G. neomexicana ssp. colora-
densis is finely and densely glandular-pubescent;
that of G. parviflora is more or less glabrous,
or at least not obviously glandular.
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The leaves of G. neomexicana ssp. coloradensis
are inconspicuously strigulose; those of G. par-
viflora are densely pubescent with fine hairs
that make the leaf surface softly downy to the
touch. This characteristic makes it easy to
differentiate even leaf fragments in the field.

In G. neomexicana ssp. coloradengis, bracts sub-
tending each flower are broadly white-scarious
margined and quickly deciduous; those of G. par-
viflora are narrower, more herbaceous, and rela-
tively persistent.

Identifying Characteristice of Material Which is in
Interstate or International Trade or Commerce

Material of Gaura neomexicana ssp. coloradensis is not
expected to be found in interstate or international

trade or commerce.

Photographs and/or Line Drawings

See pages 7 and 8, and Appendix IX.

Significance of Taxon

A.

Natural

Unknown; browsed by either deer or pronghorn, or both
(individuals of Gaura neomexicana ssp. coloradensis in
plots on Warren Air Force Base (WAFB), near Cheyenne,
WY, were observed to be heavily browsed; the area is
not used by livestock).

Human

Gaura neomexicana ssp. coloradensis is of scientific,
educational and aesthetic value because of its very
limited range and strict habitat requirements. Its
restricted distribution, disjunct from the typical
variety, make it of interest to phytogeographers and
plant systematists. Because the taxon has very
specific moisture requirements, it would be a good
subject for ecophysiological studies. Enough large
populations are known that educational field trips
would pose no threats to the taxon at this time.
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0CC. NO. 10 WYOMING: Laramie County
T14N R62W S04; 26 July 1985

= WYOMING: Laramie County
1 NWl/4 SWil/4:; 25 August 13886
nt occupies grazed meadow in mid-photo.

Colorado Butterfly P
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0CC. NO. 13 WYOMING; Laramie County
Ti16N Re6W S32 W1/2; 3 July 1985




0CC. NO. 09 NEBRASKA: Kimball County
T14N R5SW S11; 2 July 1985




0CC. NO. 17  WYOMING;
T

Colorado Butterfly Plant occupies habitat

Laramie County

T14N R67W S33; 9 September 1986
;o

between creek and mowed

0CC., NO. 21 COLORADO
T11N Re7W 506 NE1/4 SEl/4

: Weld County
: 2 August 1984



S Geographical Distribution

A.

Geographical Range
Drainage bottoms in Laramie County, Wyoming, western
Kimball County, Nebraska, and northern Weld County,

Colorado (Fig. 1).

Precise Occurrences

1. Populations Currently or Recently Known Extant:

The following occurrences were surveyed by the
RMHTF in 1984-1986. Precise boundaries are
shown on 7 1/2° topographic maps in Appendix I.
Latitute, longitude and directions for each are

included on the accompanying data forms. Occ.
Nos. 15 and 16, on WAFB, were surveyed in detail
in 1986. Maps and data for these sites are

included in Appendix VIII.
Occ. No,
WYOMING (Oce. No. 09 in NEBRASKA in part):

01 LARAMIE Lower South Fork Bear Creek
Moffett Ranch Quadrangle
T19N RosW S9 SE SE; 816 NW, S17 SE, S19 5W, S20
NW, S30 NW NW; T19N Re7W S25 NE

0z LARAMIE Noname Fork Bear Creek
Hirsig Ranch Quadrangle
T18N R68W S8, S9 NW NW

03 LARAMIE North Fork South Fork Bear Creek
Hirsig Ranch Quadrangle
T18N R68W S16 N1/2, 517 SE

04 LARAMIE Upper South Fork Bear Creek
Hirsig Ranch Quadrangle
T18N R68W S21 SE

05 LARAMIE Lower Little Bear Creek
Moffet Ranch Quadrangle
T18N R67W S23 SW SW

06 LARAMIE Upper Little Bear Creek
Nimmo Ranch QGuadrangle
T18N Re7W 531, S32; T17N Re7W S6 NW NW; T17N
R68W S1 NE
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LARAMIE Lower Horse Creek
Lewis Ranch Quadrangle
T17N Ree6W 5S4 NW SW, S5 NE SE

LARAMIE Upper Horse Creek
Nimmo Ranch, Lewis Ranch Quadrangles
T17N R67W S3 SE; 57 SE; 58, 89 NVW; S10 NW

LARAMIE/KIMBALL Pine Bluffs

Pine Bluffs Quadrangle

T1l4N R6OW S10 NW NW, S11 NW NW; T14N RSSW S11
E1/2, 512 NE SW; T14N RS58W S7 SE SE, S8 SW SW

LARAMIE Burns

Hillsdale, Burns Quadrangles

T15N R63W S25 Si1/4, 534 NE, S35 N1/2; T1SN Rez2W
S31 N1/2, S32 SW; T14N R62W S4, SS N1/2

LARAMIE Hillsdale
Hillsdale GQuadrangle
T15SN Re4aW 525

LARAMIE Hillsdale NW
Durham GQuadrangle
T1SN R64W S27 NE

LARAMIE Middle Lodgepole Creek

P O Ranch GQuadrangle

T16N Re7W S25 SW, S26 SE, S36 NW; T1eN ReeW S$32
S1/2, S33 SE, S34 SW; T15N R66W S3 N1/2, S4 NE NE

LARAMIE Upper Lodgepole Creek

Farthing Ranch Quadrangle

T1eN Re8W S24 NE; TI16N Re7W S19 Ni/2, S20, S21
S1/2

LARAMIE Warren AFB
Round Top Lake, Cheyenne North Quadrangles
T14N R67W S27, S34 NW, S35 SW SW

LARAMIE Warren AFB SW
Round Top Lake, Cheyenne North Quadrangles
T14N R67W S34 S1/2

LARAMIE Diamond Creek West

Round Top Lake, Borie Quadrangles

T13N Re7W SS N1/2, S6; T14N R67W S32 SW, S33
N1/2, 534 NW NW

LARAMIE Spring Creek
Borie GQuadrangle
T13N R67W S18 NE SE

11
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20

LARAMIE Lone Tree Creek
Borie Quadrangle
T13N R68W S25 NW, 526 NE: T13N R67W S31 NW NW

LARAMIE Duck Creek
Borie GQuadrangle
T12N R67W S7 NW NW

COLORADO:

21

WELD Natural Fort
Carr West Quadrangle
T11N R67W S6 E1/2

’ NEBRASKA: see WYOMING Occ. No. 0S
\
|

22

WELD Colo-Wyo Border
Carr West GQuadrangle
T12N R67W S21 SW NW

Populations Known or Assumed Extirpated:

COLORADO, Larimer County, meadow east of Poudre:
this collection was made in 1895; the area was
searched in 1984 but no occurrences found. The
taxon was also collected in Ft. Collins in 1835
and 1897, and 30 miles north of Ft. Collins in
1944, but no populations were found in this area
when surveyed in 1984 (Appendix VII).

Sites Where Present Status Not Known:

None

Sites Not Yet Investigated and Believed Likely to
Support Other Possibly Extant Natural Occur-

rences.

Pogeibly Spring Creek in northweast Laramie and
southern Platte Counties (T139, 20N R6&68W)

Parts of upper Bear Creek drainagea (Occ. Nos.
02,. 03 and 06 extend some distance beyond
surveyed portions)

Sites Having Ambiguous or Incomplete Locality
Data:

None
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6. Locations Known or Suspected to be Erroneous
Reports:

Colorado, Douglas County, 1/2 mi NW of Sedalia,
6000 ft; 31 August 1942; Ginter 631 (CS).

This specimen was not located. The site was
searched in 1984 but no occurrences were found.
It 1is possible that the record represents a
misidentification of the locally common Gaura

parviflora.

Status and Location of Presently Cultivated Material

At the University of Wyoming Botany Greenhouse five
individuals, which were planted in 1982-1983, were
doing well at the time of this report, indicating that
the taxon is perennial under favorable conditions (W.
Higgins, pers. comm.). In August 1983, rosettes grown
at the Greenhouse were transplanted to the Chambers
Preserve (along Walnut Creek) east of Boulder,
Colorado; in August 1984, the population was producing
abundant seed. Some individuals exhibited fasciated
or flattened stems (Stromberg, pers. comm.). Indivi-
duals were started from seed from fasciated plants
from the Chambers Preserve transplanted population in
December, 1986, at the UW Botany Greenhouse.

Biogeographical and Phylogenetic History

The 21 species in the genus Gaura have been divided
into 8 sections (Raven and Gregory 1972b) based on
shared derived characters. Primitive character states
for the genus include clumped perennial habit and
terete, unwinged, non-ornate fruits without stipes.
Gaura neomexicana has been placed in section Gaura, a
large and clearly specialized section characterized
by annual or biennial (or secondarily perennial?)

habit and 4-angled fruits. Also in the section is G.
longiflora, a self-incompatible species widespread in
the central United States. It is thought that

populations similar to it may have given rise to G.
neomexicana, which is self-compatible and is represen-
ted by disjunct populationsa in New Mexico, Colorado,
Wyoming and westernmost Nebraska (Fig. 2). G.
neomexicana has been split into two subspecies based
on pubescence and fruit size. In the typical sub-
species, stem pubescence is villous and stigulose, and
fruits are 8.5-11 mm long and 4.5 mm thick. In var.
coloradensis, stems are strigulose only, and fruits
tend to be smaller (6-8.5 mm long, 2-3 mm thick).

13



Rangewide distribution of subspecies
Laura neomexicana ssp. coloradensis
(atter Munz 1938 in part?.

o%0

{ Gaura neomexicana ssp. neomexi

A Gaura neomexicana ssp. colorad
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The two subspecies may intergrade in southern Colora-
do, where individuals of the typical subspecies are
much less villous than in populations in New Mexico.

&, Environment and Habitat

ﬁ.

Concise Statement of General Habitat

Laramie County, Wyoming, northern Weld County,
Colorado and western Kimball County, Nebraska; mixed
grass prairie, in drainage bottoms on sites with
shallow subsurface water; generally close but not
immediately adjacent to streams; 4950-6400 ft asl.

Physical Characteristics
Climate:
a. Macroclimate:

Average annual precipitation for Colorado
butterfly plant habitat is in the range of
13-16 inches. The majority falls as rain
from April through September. Rainfall
peaks in May 1in the western part of the
taxon’s range. Moving east, summer precipi-
tation becomes increasingly important;
rainfall peaks in July in Pine Bluffs on the
Wyoming-Nebraska State line. The Cheyenne
and Pine Bluffs areas experience 190 and 180
frost-free days per year respectively
(Martner, in press). Growing seasons are
probably shorter in the northern part of
the taxon’s range (no data available).
Climatic data for several stations within
the range of the taxon (Archer, Cheyenne and
Pine Bluftfs, Wyoming) are included in
Appendix II.

b Microclimate: Unknown
P Air And Water Quality Requirements:
Gaura neomexicana ssp. coloradensis appears to

have fairly strict moisture reguirements as it is
restricted to a narrow range along the moisture
gradient from stream to prairie. Typically, it
occurs with Agrostis stolonifera (redtop) and Poa
pratensis (Kentucky bluegrass) on sites less
mesic than those occupied by emergent aquatic
communities, but more mesic than the adjacent
mixed grass prairie (Fig. 3). Shallow subsurface

15
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water may be a requirement. No data are avail-
able concerning water gquality requirements.

Physiographic Province:
Great Plains Province, High Plains Section

Physiographic and Topographic Characteristice and
Elevational Range:

Level to gently sloping sites close to streams,
springs or seeps; occasionally on stream banks;
4950-6400 ft asl.

Edaphic Factors:

Occurs on alluvium derived from sandstones,
conglomerates, and tuffaceous claystones and
siltstones of the White River, Arikaree (rarely)
and Oglalla (most commomly) Formations (Oligocene
through Miocene).

Dependence on Dynamic Aspects:

Gaura neomexicana sap. coloradensis appears to
require bare ground for establishment. However
it is not found on recently disturbed sites, sug-
gesting that it is a later colonizer, moving in
some time after disturbance. Considering where
it is found (drainage bottoms), flooding is
probably the most important natural factor in
creating Gaura habitat.

iG> Biclogical Characteristics

1.

Vegetation Physiognomy and Community Structure:

Drainage bottoms in mixed grass prairie, close
but not immediately adjacent to streams, springs
or seeps; most often with Agrostis stolonifera
(redtop) and Poa pratensis (Kentucky bluegrass)
on sites less mesic than those occupied by
Carex-Juncus-Glyceria - (sedge-rush-mannagrass)
communities but more mesic than the adjacent
mixed grass prairie (Fig. 3). Shallow subsurface
water may be a requirement.

Regional Vegetation Type: Mixed Grass Prairie

18



3. Frequently Associated Species:
Agrostis stolonifera (redtop)
Poa pratensis (Kentucky bluegrass)
Rudbeckia hirta (black-eyed susan)
Equisetum laevigatum (smooth scouring rush)
Glycyrrhiza lepidota (wild licorice)
Juncus balticus (Baltic rush)
Helianthus nuttallii (Nuttall’s sunflower)
Cirsium arvense (Canada thistle)
C. flodmanii (Flodman’s thistle)
Salix exigua (narrow-leaf willow)

o o Population Biology/Ecology
A. General Summary

Gaura neomexicana ssp. coloradensis, a biennial (or
short-lived perennial?), occurs in patches of up to a
thousand plante <(usually several dozen to several
hundred) interspersed with scattered individuals. In
larger stands, basal rosettes outnumber flowering
second-year plants. Numbers can vary widely from year
to year based on seed production the previous year,
habitat availability and other unknown factors.

B. Demography

s B Known Populations (survey year in parentheses)
Occ.: No. No. Adult Plants
01 604 (1985)

oz 1447 (198s6)

03 674 (1986)

04 28 (1986)

05 10 (1986)

06 898 (198s6)

Q7 less than 35 (1984)

08 660 (1984,85)
09 2065 (1985)

10 4503 (1985)

11 389 (1985)

12 80 (1985)

13 255 (1985,86)
14 1262 (1986)

15 5564 (1986)

16 565 (1986)

17 930 (1985,86)
18 8 (1986)

19 less than 100 (1984)

20 42 (1984)

21 202 (1984)

22 30 (1984)

is




Phenology

Gaura neomexicana ssp. coloradensis begins flowering
during late June or early July. As the fruits mature,
the plant continues to flower and will do so until the
first hard frost. In late September, 1986, at the end
of that year’s fieldwork, the majority of indiwviduals
observed still supported flowers and buds, as well as
mature fruit.

Reproductive Ecology

1. Type of Reproduction:

Gaura neomexicana ssp. coloradensis, a biennial
in the wild, most likely propagates by seed.
Under cultivation, the taxon exhibits a perennial
habit, at least for several years. Individuals
planted in 1982-1983 at the University of
Wyoming Botany Greenhouse were still living at
the time of this report <(W. Higgins, pers.
cComm. ).

Za Pollination
a. Mechanisms: Unknown
3. Propagule Dispersal:

Unknown; flood watera and mud carried by live-
stock and wildlife are likely candidates for
dispersal, considering habitat. Populations of
Gaura neomexicana ssp. coloradensis often are
heavily browsed, but it is not known if the seeds
can survive passage though animals.

4. Propagule Ecology: Unknown
e Seedling Ecology and Morphology: Unknown
6. Survivorship:

Life history studies done on WAFB from 1984
through 1986 indicate that survival rates from

first-year rosettes to second-year flowering
plants are relatively low (26-44 percent) (see
Appendix V). Cold winter temperatures may be
an important factor as suggested by studies of
Gaura neomexicana Ss8p. coloradensis under
cultivation at the University of Wyoming Botany
Greenhouse. Individuals which received cold
20



treatment as rosettes had a much lower survival
rate to flowering adult than did untreated plants
(W. Higgins, pers. comm.).

Seed germination and seedling survival rates
could not be determined from the WAFB studies as
the area covered by the permanent plots was
insufficient to eliminate artifacts due to
patchiness of Gaura distribution. The taxon
typically occurs as clusters of individuals
scattered throughout the site. The pattern of
clusters apparently shifts with time, probably as
habitat availability changes. Some plots which
contained numerous plants in 1984 had almost none
in 1986, although concentrations of individuals
were located nearby.

Overall Assessment of Reproductive Success:

Gaura neomexicana ssp. coloradensis occurs in
abundance (over 1000 second-year flowering
plants) at several sites in Laramie County,
Wyoming, suggesting that it is reproducing well
in these areas at this time. However, for most
populations, there are no data available to
assess trends. The site being monitored at WAFB
showed a decrease in population (by 39 percent)
from 1984 to 1986 (see Appendix V), but three
years are not sufficient for delimiting popula-

tion trends in a biennial. At sites where
populations are small, it “ia ‘mnot known if
reproduction is poor, or 1if the occurrences
represent recent (redarrivals. Long term moni-

toring is necessary to determine such trends, as
well as to assess the taxon’s overall success.

E. Population Ecology

1s

General Summary:

Gaura neomexicana ssp. coloradensis typically
occurs within a site as small to large patches of
flowering second-year plants and basal rosettes,
interspersed with scattered plants. Populations
are beat developed where vegetation is otherwise
somewhat sparse. Data from study plots on WAFB
suggest that Colorado butterfly plant is associ-
ated with a seral stage in streamside vegetation
succession.
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8.

Interactions/Competition:

Gaura neomexicana ssp. coloradensis is most
abundant in areas with patches of bare soil,
though it does not occur on recently disturbed
sites, suggesting that it does not compete well
with other species. It appears to be a later
colonizer, moving in after taxa such as Poly-
gonum (knotweed), Kochia (summer cypress), and
Melilotus (sweet clover), and giving way to
riparian communities, such as Agrostis stoloni-
fera/Poa pratensis (redtop/Kentucky bluegrass),
or Salix exigua (narrow-leaf willow), 1in the
absence of disturbance. The downward population
trend observed in Colorado butterfly plant
populations on WAFB from 1984 through 1986 may
be related to succession 1in streamside plant
communities.

Hybridization: None apparent (Gaura parviflora
often is found close by on slightly less mesic
sites, but the two taxa show no evidence of
crossing).

Current Land Ownership and Management Responsibility

A.

General Nature of Ownership

Private

State

US Dept. of Defense (Air Force)

Specific Landowner(s)

Ownership by legal description is included in Appendix

vVI.

Occurrence

No.

01 Vowers Ranch, Inc.
Little Bear Rt. Box 50
Cheyenne, WY 82009
Jan H. Paul
1859 Milton Dr.
Cheyenne, WY 82001
State of Wyoming

02 True Ranches, Inc.
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03

04

05

06

07

08

09

10

True Ranches, Inc.
True Ranches, Inc.
True Ranches, Inc.
True Ranches, Inc.

Nimmo Ranch Co.
Little Bear Rt.
Cheyenne, WY 82009

True Ranches, Inc.
Nimmo Ranch Co.

Carl Sundin
Pine Bluffs, WY 82082

Gross-Wilkinson Ranch
Pine Bluffs, WY 82082

N. L. Eastman

c/o P. Jack Hilterbrand
Box 308

Pine Bluffs, WY 82082

John W. Hockersmith
Box 333
Pine Bluffs, WY 82082

Vowers & Sons, Inc.
21 Dowd S5t.
Kimball, NE 569145

Albert 0. Paulus
Burns, WY 82053

Alfred Risha
Burns, WY 82053

Robert W. Steege
Burns, WY 82053

John H. Harer
1584 Rd. 146
Burns, WY 82053

Robert E. Humphrey, Sr.

Rt. 2, Box 56
Laramie, WY 82070
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11

12

13

14

15

16

17

E. S. Sorenson
Albin, WY 82050

George L. Louth
Burns, WY 82053

Ls Wa Ince.
c/o Lester Whitehead
Hillsdale, WY 82060

Ruth 0. Dolan, Trustee
Box 146
Hillsdale, WY 82060

Ted O. Simola
Box 1515
Cheyenne, WY 82003

Oppenheimer Ind. Inc.

c/o 0ld Yellowstone Land Co.
Box 1315

Cheyenne, WY 82003

Lodgepole Land and Livestock Co.
c/o Warren Livestock Co.

Box 848

Cheyenne, WY 82003

Shirley Tuck
2371 County Rd 120
Cheyenne, WY 82003

LeRoy Goertz
1617 County Rd 140
Burns, WY 82053

Department of Defense
F. E. Warren Air Force Base
Cheyenne, WY 82005

Department of Defense
F. E. Warren Air Force Base
Cheyenne, WY 82005

Gerald A. King
Box 905
Cheyenne, WY 82003

Wyoming Angus Ranch

Otto Road
Cheyenne, WY 82003
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Rolling Hills Estates (housing subdivision)
Cheyenne, WY

18 Rees Ranch
Otto Road
Cheyenne, WY 82003

19 Duck Creek Grazing Association
Box 597
Eaton, CO 80615

Belvoir Grazing Association
Box 14
Ault, CO 80610

20 Duck Creek Grazing Association

Z1 private; ‘
State of Colorado (Dept. of Highways)

22 private;
State of Colorado (Dept. of Highways)

P Management Responsibility
The vast majority of Gaura neomexicana ssp. coloraden-
gis habitat is privately owned (see 1.8.B. above).
Occ. Nos. 15 and 16 are located entirely on WAFB.
Occ. No. Ol is owned in part by the State of Wyoming.
Occ. Nos. 21 and 22 are owned in part by the State of
Colorado.

9. Management Practices and Experience
A. Management and Land Use

Most of the known occurrences of Gaura neomexicana
ssp. coloradensis are located on or adjacent to land
that is grazed, mowed or farmed. Spraying of habitat
with herbicide is common, generally for control of
Cirsium arvense (Canada thistle) and Euphorbia esula
(leafy spurge). On WAFB, no grazing takes place, and
known Colorado butterfly plant habitat is excluded
from mowing and herbicide spray programs in keeping
with a Management Plan drawn up by the USFWS, the US
Air Force and the Wyoming Natural Heritage Program in
1982 and renewed annually through the present (Appen-
dix ITXI). Road construction (upgrading existing
routes?) has occurred within Gaura habitat after
consultation indicated that the taxon would not be
significantly impacted (R. Dorn, pers. correspondence
in WAFB files). Land uses by occurrence are included
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on the data forms in Appendix I and in more detail in
Appendix VI.

Future Land Use

No changes in private land use are known at this
time. Major development is planned for WAFB. The
base population is expected to double by the year
2000 (William Metz, pers. comm.). The US Air Force is
presently preparing a Gaura neomexicana ssp. colora-
densis management plan.

Disease, Predation or Grazing

Many populations of Gaura neomexicana ssp. colora-
densis observed during inventory work were heavily
browsed, including those on WAFB, were no livestock
grazing takes place. This suggests that wildlife
(possibly deer and pronghorn) find the taxon quite
palatable.

Inadequacy of Existing Requlatory Mechanisms

Gaura neomexicana ssp. coloradensis is not automati-
cally protected by regulatory mechanisms at this

time. A Management Plan protects the taxon from
mowing, spraying and grazing on WAFB, but must be
renewed annually (Appendix III). A change in Base

management philoscophy could result in termination of
protection.

10. Evidence of Threats to Survival

A.

Present or Threatened Destruction, Modification or
Curtailment of Habitat or Range

Herbicide spraying is probably the greatest threat to
Gaura neomexicana ssp. coloradensis at this time. A
large population could easily be wiped out with a
single day of spraying. Cirsium arvense and Euphorbia
esula, considered noxious weeds in Wyoming, are
locally abundant in much of the Gaura’s habitat.
Mowing also is a significant threat to habitat,
although late season mowing, after fruit has been
produced and dispersed, may be tolerable.

The effect of livestock on the taxon has not been
studied, but moderate grazing probably has little
impact above that of natural conditions (studies on
WAFB indicate that the taxon is browsed by wildlife).
There is evidence that overgrazing destroys Colorado
butterfly plant habitat. At the Noname Fork Bear
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Creek site (Occurrence No. 02), no plants were found
in a heavily-grazed pasture that extends upstream from
a fence at the Section 6-7 line. Immediately down-
stream from the fence, where the vegetation is not
closely cropped, are sizeable stands of Gaura neomexi-

cana ssp. coloradensis. Approximately 1500 second-
year plants and numerous basal rosettes were counted
in a 1.5-mile section downstream from the fence in
1986. Occurrence No. 03 (North Fork South Fork Bear
Creek) shows a similar situation. West of a fence in
Section 17, the vegetation is very closely cropped
from grazing, and only scattered individuals of
Colorado butterfly plant were found. East of the
fence, over 600 second-year plants and numerous basal
rosettes were counted in a section about a mile in
length (see occurrence maps in Appendix I).

B. Potential Threats

In addition to continuation of practices discussed in
I.10.A. above, potential threats include land conver-
sion for cultivation, and water development projects.
Stockponds and reservoirs at Colorado butterfly plant
sites would inundate habitat, and possibly affect
habitat downstream by decreasing stream flow. On
WAFB, construction has and may continue to encroach on
Gaura habitat. Major development is planned before
the year 2000, with a doubling of Base population
projected (William Metz, pers. comm.).

G Overutilization for Commercial, Sporting, Scientific

or Educational Use
None recognized.
D. Easements, Conservation Restrictions, etc.

A Management Plan drawn up by the USFWS, US Air
Force and Wyoming Natural Heritage Program in 1982
stipulates no mowing, spraying or grazing of Gaura
neomexicana ssp. coloradensis habitat on WAFB (Appen-
dis II1I). The agreement has been renewed annually
through the present time.

LT ASSESSMENT AND RECOMMENDATIONS

11.

General Assessment of Vigor, Trends and Status

Field inventory has shown Gaura neomexicana ssp. colora-
densis to be more widespread than previously thought.
Several large populations (over 1000 second-year plants
and numerous basal rosettes) are now known from areas of
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12.

Laramie County other than WAFB. However, the taxon’s total
known range remains quite restricted. Only limited data
are available concerning population trends. A three-year
monitoring study on WAFB suggests that the Base population
ie declining at this time, perhaps due to succession in
streamside vegetation communities. However, the time span
of the study is insufficient to accurately assess popula-
tion trends in a biennial, such as Colorado butterfly
plant.

None of the known occurrences of Gaura neomexicana ssp.
coloradensis off the Base are Federally-owned, and thus are
not clearly subject to protection, even if the taxon
were Federally listed. The limited range of the taxon, the
continuing threat of habitat reduction, and the very real
threat of extirpation through herbicide spraying make its
future status uncertain. A Management Plan (Appendix III)
currently protects Colorado butterfly plant habitat on
WAFB, but the Plan is subject to renewal annually, and a
change in Base management philosophy could result .in
termination of protection. Personnel at WAFB have ex-
pressed interest 1in a Colorado butterfly plant Research
Natural Area (RNA), but approval must come from Strategic
Air Command (SAC) headquarters, and SAC has no record of
RNA designation as of this time.

Priority of Listing or Status Change

A. Recommendation to U. S. Fish and Wildlife Service

Gaura neomexicana ssp. coloradensis should be listed

as Threatened. This recommendation is based on the
following:
< The taxon’s known range remains quite
restricted.
2, Only 22 occurrences are known; some are
quite small.
= Long-term survival of the known occurrences
is not assured, as none are covered by
sufficiently strong protective measures.

All but two are located on privately-owned
land (or State in part) used for agricul-
ture. The WAFB populations are covered by
a Management Plan that can be terminated by
the Air Force at any time (Appendix III).
WAFB Personnel have expressed interest in a
Colorado butterfly plant Research Natural
Area (RNA), but approval must come from
Strategic Air Command (SAC) headguarters.
SAC presently has no record of RNA designa-
tion, and designation on WAFB is not
assured.
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US Dept.
Research Natural Area (RNA) should be established to

manage Gaura neomexicana ssp. coloradensis occurrences
on WAFB.

Although much of the Colorado butterfly
plant habitat is on private land, some
protection could be provided for those sites
if the taxon were listed. The habitat
meets the criteria of the Corps of Engineers
(US Army, DOD) for "waters of the United
States" (DOD 1986), and the Corps has
permitting responsibility under Section 404
of the Clean Water Act for £fill activi-
ties 1f such activities jeopardize a
threatened or endangered species as identi-
fied under the ESA. Examples are utility
line crossings, bank stabilization, road
crossings and other projects involving
dredged or fill material discharge.

Technical advice and Federal cost share
funds are available through the Great
Plains Conservation Program of the Soil
Conservation Service (SCS), and the Agricul-
tural Conservation Program of the Agricul-
ture Stabilization and Conservation Service,
for soil conservation, water conservation,
and range condition improvement projects on
private 1land in Laramie Co., Wyoming.
Projects that could affect Colorado butter-
fly plant habitat are small water impound-
ments (for improved grazing distribution).
Cost share funds for water development also
are available under PL566 through the SCS.
PL566 covers larger projects, such as flood
control. Herbicide spraying programs are
eligible for Federal cost share funding
through the SCS if the program is directed
towards range condition improvement. In
Laramie Co., most of the herbicide programs
funded at this time are for upland sites (J.
Forster, pers. comm.).

Recommendation to Other U. S. Federal Agencies

of Defense, F. E. Warren Air Force Base: a

State/County Recommendations

Should the States of Wyoming, Coloradeo and Nebraska
enact rare
coloradensis should be given State status.

plant legislation, Gaura neomexicana ssp.

29



13.

D.

International Recommendations

None at this time as the taxon is not involved in
international trade.

Recommended Critical Habitat

A.

Concise Statement

Moist meadows and streambanks in broad drainage
bottoms; Laramie County, WY, extreme western Kimball
County, NE, northern Weld County, CO. Critical

habitat boundaries, as understood at this time, are
presented on 7 1/2’ topographic maps in Appendix I.

Legal Description

Occ. No.
WYOMING (Occ. No. 09 in NEBRASKA in part):

01 Moffett Ranch Quadrangle
T19N R66W S9 SE SE, S16 NW, S17 SE, 519 SW, S20
NW, S30 NW NW; T19N R67W S25 NE

02 Hirsig Ranch Quadrangle
T18N R68W S8, S9 NW NW

03 Hirsig Ranch @Quadrangle
T18N R68W S16 N1/2, S17 SE

04 Hirsig Ranch Quadrangle
T18N R68W 521 SE

05 Moffet Ranch Quadrangle
T18N R67W S23 SW Sw

06 Nimmo Ranch GQuadrangle
T18N R67W S31, S32; T17N R67W S6 NW NW; T17N
R68W S1 NE

07 Lewis Ranch Quadrangle
T17N R66W S4 NW SW, S5 NE SE

08 Nimmo Ranch, Lewis Ranch Quadrangles
T17N R67W. S3 SE, S7 SE, S8, 89 NU, S10 NV

09 Pine Bluffs Quadrangle

Tl4N R6OW S10 NW NW, S11 NW NW; T14N RSSW S11
E1/2, S12 NE SW; T14N R58W S7 SE SE, S8 SW sSW
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10 Hillsdale, Burns Quadrangles

T15SN R63W S25 S51/4, 534 NE, S35 N1/2; T15SN Rez2W

531 N1/2, S5S32 SW; T14N Re2W 54, S5 N1l/2

11 Hillsdale Quadrangle
T1SN R&64W 525

d22 Durham Quadrangle
T15SN Re4W S27 NE

i3 P O Ranch Quadrangle

T1eN Re7W 525 SW, SZe SE, 536 NW; T16N ReeW S32
S51/2, S33 SE, 534 5W; T15SN ResW S3 N1/2, S4 NE NE

14 Farthing Ranch Quadrangle

Tl1eN R6e8W S24 NE; TI16N Re7W S19 N1/2, 520, 3521

S1/2

15 Round Top Lake, Cheyenne North Quadrangles
T14N R67W S27, S34 NW, S35 SwW SW

ie Round Top Lake, Cheyenne North Quadrangles
T14N R67W S34 S1/2

17 Round Top Lake, Borie Quadrangles
Ti3N R67W SS N1/2, S6; T14N Re7W S5S32 sSw,
N1/2, 534 NW NW

18 Borie Guadrangle
T13N R6e7W S18 NE SE

19 Borie Quadrangle
T13N Re8W S25 NW, S26 NE; T13N R67W S31 NW NW

20 Borie Quadrangle
T12N R67W S7 NW NW

NEBRASKA: see WYOMING Occ. No. 09
COLORADO:

21 Carr West Quadrangle
T11N R67W S6 E1/2

22 Carr West Quadrangle
T12N R67W S21 SW NW

Latitude and Longitude

See Appendix I.
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A.

Publicity-gsensitivity of Suggested Critical Habitat

This taxon is not known to be collected or utilized
by the horticultural trade. Publicizing the known
sites would assist in protecting them from accidental
extirpation, and would provide information for
project planning.

14. Conservation/Recovery Recommendations

General

Gaura neomexicana ssp. coloradensis should be proposed
and listed as Threatened by the US Fish and Wildlife
Service (see 11.12.A. above). The Department of
Defense should establish a Research Natural Area for
management of the taxon on F. E. Warren Air Force
Base, the only known Federally-owned habitat. Private
landowners should be informed of G. neomexicana ssp.
coloradensis occurrences on their properties, and
efforts should be made to provide several outstanding
privately-owned occurrences with protective status,
either through conservation easements or outright
purchase. Because population numbers fluctuate widely
from year to year, long-term monitoring of all known
occurrences is needed to determine population trends.

Monitoring Activities and Recommended Further Studies

1. Some additional fieldwork is needed to determine
precise occurrence boundaries 1in the upper Bear
Creek drainage, Laramie County, WY. A small amount
of unsurveyed potential habitat exists along Spring
Creek in the same area.

25 Research on the biology and ecology of the taxon
should be funded:

a. Long-term study is needed to determine the
role of disturbance in habitat maintenance.

b The impact of grazing on the taxon should be
determined through exclosure studies and the use
of various stocking levels.

€. Because population levels fluctuate widely
from year to year, long-term monitoring is needed
to determine population trends. In particular,

the WAFB occurrence, which showed a decrease in
population numbers from 1984 to 1986, should
continue to be monitored.
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3. Research on noxious weed eradication within Gaura

neomexicana sSsp. coloradensis habitat should be
funded, and directed towards developing methods that
Interested Parties

Hollis Marriott

Rocky Mountain Heritage Task Force
3165 University Station

Laramie, WY 82071

would impact neither the taxon nor its habitat.
15.

Bennett A. Brown

Rocky Mountain Heritage Task Force
1370 Pennsylvania Suite 190
Denver, CO 80203

Ronald L. Hartman

Rocky Mountain Herbarium
University of Wyoming
3165 University Station
Laramie, WY 82071

Mary Neighbours
1407 Ord
Laramie, WY 82070

Dieter H. Wilken

Dept. of Botany

Colorado State University
Ft. Collins, CO 80513

Carol Taylor

US Fish and Wildlife Service
Endangered Species Field Office
Federal Building, Box 10023
Helena, MT 59626

Steve 0’Kane

Colorado Natural Areas Program
Dept. of Natural Resources
1313 Sherman St. Rm 718
Denver, CO 80203

Paige Waldvogel Smith

Dept. of Environmental Quality
Land Quality Division
Herschler Building

Cheyenne, WY 82002
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William Metz, Environmental Planner
90 CES/DEEV

F. E. Warren Air Force Base
Cheyenne, WY 82005

Robert Dorn
Box 1471
Cheyenne, WY 82003

Wyoming Native Plant Society
Box 1471
Cheyenne, WY 82003

Robert Lichvar
c/o Box 1471
Cheyenne, WY 82003
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Rocky Mountain Herbarium, University of Wyoming,
Laramie, WY (RM)

Colorado State University, Ft. Collins, CO (CS)
University of Colorado, Boulder, CO (COLO)
University of Minnesota, St. Paul, MN (MIN)

Iowa State University, Ames, IA (ISC)

Colorado College, Colorado Springs, CO (COCO)

List of Known Herbarium Specimens

WYOMING, Laramie County: Pine Bluffs. Low ground.
July 10th, 1889:; J. E. Bodin 8. n. (MIN). {Occ. No.
0971}

COLORADO, Larimer County: E of Poudre, 1895, Cowan
1632 (COCO).

COLORADO, Larimer County: Ft. Collins, meadows E of
college, 1897, Crandall 1308 (ISC, NY).

COLORADO, © Larimer County: 30 mi N of Ft. Collins;
6200 ft; 1944; Harrington . n. (COCOD).

COLORADO, Weld County: 3.2 mi S of WY line on US 87,
at roadside rest area; 6000 f£fr; mesophytic to dry
meadow; Aug 3, 1964; Porter 9690 (DS, MSC, RHM, RSA).
fuee: No. 211

COLORADO, Weld County: 3.2 mi S of Wyoming state
line on US 87; locally common with G. coccinea and G.

parviflora; 1964; Raven and Gregory 19526 (RSA, DS).
{Occ. No. 211}

COLORADO, Weld County: 3.2 mi S of Wyoming state
line on US 87: 11 September 1964; Raven and Gregory
19667 (RSA, DS). {Occ. No. 21}

WYOMING, Laramie County: T13N R68W NE1/4 526; 6500
ft; meadow along Lone Tree Creek with Linum, Helian-
thus, Aster; petals white; Aug 13, 1977; Dorn 3000
(RM). (Occ. No. 19}

WYOMING, Laramie County: Ti4N R6e7W S33 SW NE: moist
meadow; 6200 ft; July 18, 1978 Dorn 3141 (KRNI
{Occ. No. 17}
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WYOMING, Laramie County: T14N Re7W 533 SW NE; 3 mi W
of Cheyenne; moist meadow with Helianthus nuttallii,
Rudbeckia hirta; petals white; 6200 ft; July 18,
1978; Dorn 3141 (RM). {Oce, No. 17).

WYOMING, Laramie County: T14N R67W S33 NE; e mi W of
Cheyenne; 6200 ft; moist meadow with Rudbeckia hirta,
Equisetum; petals white; July 23, 1978; Dorn 3147
(RM>. {Occ. No. 171}

WYOMING, Laramie County: T13N Re7W S5 NW NE: 3 mi W
of Cheyenne; moist meadow with Helianthus, Rudbeckia:
6200 ft; petals pink; July 29, 1978; Dorn 3175 (RM).
f0ces No. 172

WYOMING, Laramie County: Ti4N R6e7W 534 NW NW;
Diamond Ck.; 6200 ft; wet meadow with Carex, Glycyr-
rhiza; petals pink; August 19, 1978; Dorn 3191 (RM).
(Occ. No. /y{?

14

WYOMING, Laramie County: Ti4N R6e7W 534 NW: Warren
Air Force Base, Diamond Creek; growing in wet meadows
with Glyceria and Cirsium; 6100 £t: 10 Aug 1981;
Lichvar 4725 (RM). {Oce. NG..135)

WYOMING, Laramie County: Tl4aN R67W 527 NE; Warren
Air Force Base, Crow Creek; growing in wet areas with
Salix and Agrostis; 6100 ft; 10 Aug 1981;:; Lichvar
4729 (RM). {Occ. No. 151}

WYOMING, Laramie County: T14N Re7W S27 NW; Waren Air
Force Base, Crow Creek; growing in open meadow with
Salix and Cirsium; 6100 ft; 10 Aug 1981; Lichvar 4730
(RM) . {Dec. No. 159

COLORADO, Weld County: T11N R67W S6 NE SE: W side of
I-25, 0.4 mi S of Natural Fort Rest Area, where
Lonetree Creek crosses I-25. Minor oxbow swale with
Scirpus, grass and sedges; 5880 ft; 4 August 1984;
Neese 16023 (BRY). t0cc.. No. 22}

WYOMING, Laramie County: T15N R66W S3 NW NE; Lodge-
pole Creek; meadow with Poa pratensis, Eguisetum;
flowers white to pink; 6000 ft; Sep 14, 1984; Dorn
4181 (RM). {Occ. No. 13}

WYOMING, Laramie County: T17N ReeW 5S4 NW SW; Horse
Creek; meadow with Poa ratensis, Deschampsia;

flowers white to pink; S800 ft; Sep 15, 1984; Dorn
4185 (RM). {Occ. No. 07}

WYOMING, Laramie County: T1SN R63W S5S34 NW (NE?};
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Lodgepole Creek NW of Burns; stream edge in old
hayfield with Salix, Juncus, Agropyron; 353500 f£ft; 2
July 1985; Lichvar 7064 (RM). (Occ. No. 101}

WYOMING, Laramie County: T15SN R62W S32 NW (S5W71};
Lodgepole Creek N of Burns; hayfield along stream with
Agropyron, Poa, Potentilla; SS5S00 ft; 2 July 1985;
Lichvar 7065 (RM). {Oce: No: 10}

WYOMING, Laramie County: T1i4N R6OW S10 W1/2; Spring
Creek N of Pine Bluffs; subirrigated hayfield with
Deschampsia, Juncus, Carex; 5100 £ft; 2 July 1985;
Lichvar 7066 (RM). {Occ. No. 09}

WYOMING, Laramie County: T1leN Re6W S32 S1/2; Lodge-
pole Creek N of Cheyenne; hayfield next to stream
with Bromus, Juncus, Equisetum; 6100 ft; 3 July 1985;
Lichvar 7068 (RM). {Occ. No. 13}

WYOMING, Laramie County: T15N R66W S3 NW; Lodgepole
Creek NE of Cheyenne; meadows along stream with Poa,
Juncus, Salix; 6000 ft; 3 July .1985: Lichvar 7069
(RM)>. {Occ. No. 13}

WYOMING, Laramie County: T13N R67W S5 N1/2; Diamond
Creek W of Cheyenne; improved hayfields with Bromus,
Phleum, Poa; 6300 ft; 5 July 1985; Lichvar 7070 (RM).
{0cec. No. 171

WYOMING, Laramie County: T13N R67W S6 SE; Diamond,
Creek W of Cheyenne; subirrigated hayfields with Poa,
Deschampsia, Achillea; 6400 ft; S5 July 1985; Lichvar
Z071 <(RM). {Oce. No. 17}

WYOMING, Laramie County: Ti3N R67W S6 SW; head of
Diamond Creek; around artesian springs in hayfield
with Equisetum, Poa, Phleum; 6400 ft; 5 July 1985;
Lichvar 7072 (RM). {Occ. No. 17])

WYOMING, Laramie County: T14N R6OW S11 NW; Lodgepole
Creek near Pine Bluffs; hayfield along stream with
Carex, Juncus, Agropyron; S000 ft: 10 July 1985;
Lichvar 7073 (RM). (Occ. No. 09)

WYOMING, Laramie County: T15SN Re4W S25 E1/2; Lodge-
pole Creek N of Hillsdale; moist meadow with Phleum,
Elymug; flowers white to pink; S700 ft; 11 July 1985;
Dorn 4268 (RM). {0ec: Na. 11}

WYOMING, Laramie County: T1SN Re3W 525 S1/2; Lodge-
pole Creek N of Burns; Poa pasture along stream with
Carex, Deschampsia, Equisetum; 5500 ft; 25 July 1985;
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Lichvar 7076 (RM). {0ccs-No.: 10}

WYOMING, Laramie County: TI1SN Re2W S31 NW; Lodgepole
Creek N of Burns; Pca pasture along stream with
Agropyron, Deschampsia, Glyceria; 5500 f£ft; 25 July
1985; Lichvar 7077 (RM). {Occ. No. 10}

WYOMING, Laramie County: Ti4N Re2W S5 NW; Lodgepole
Creek N of Burns; Elymus-Poa stream edge with Gly-
ceria, Deschampsia, Juncus; 5500 ft; 26 July 1985;
Lichvar 7078 (RM). {Oce. No. 10}

WYOMING, Laramie County: T14N R62W S4 N1/2; Lodgepole
Creek NE of Burns; Agropyron-Poa stream edge with
Descurainia, iva, Artemisia; 5400 £ft; 26 July 1985;
Lichvar 7079 (RM). {Occ. No. 10}

WYOMING, Laramie County: T1SN Re4aW S27 E1/2; Lodge-
pole Creek NW of Hillsdale; hayfield with Glyceria,
Equisetum, Elymus; S700 . f£ft3 26 July 1985; Lichvar
7080 (RM>. {0ce. No. 12)

WYOMING, Laramie County: T17N R67W S8 NE;: Horse
Creek; hayfield with Bromus, Taraxacum, Stipa; 6000
ft; 16 August 1985; Lichvar 7100 (RM). {Dcec.. No. 08}%

WYOMING, Laramie County: T1SN R66W 517 SE; Bear
Creek; hayfield adjacent to stream with Solidaqgo,
Poa, Juncus; 5600 ft; 20 August 1985; Lichvar 7103
(RM>. (Occ. No. 01}

WYOMING, Laramie County: T1S9N Re6eW S19 SW: Bear
Creek; hayfield with Equisetum, Bromus, Poa; 5600 ft;
20 August 1985; Lichvar 7101 (RM). 0oy’ Na. 01}

WYOMING, Laramie County: T1SN R66W S20 NW; Bear
Creek; haytield along stream edge with Solidago,
Calamagrostis, Poa; 5600 ft; 20 August 1985; Lichvar
7102 (RM). {Occ. No. 01}

WYOMING, Laramie County: T19N Re6W S9 SE SE; South
Fork Bear Creek ca .3 mi above confluence with North
Fork, ca 31 air mi E of La Grange; upper streambank
with snowberry; 9500 ft: 7 August 1986; Marriott
10566 (RM). {Occ. Nosx 011}

WYOMING, Laramie County: T1S9SN R66W ©Sl1l1 SE NE; Bear
Creek ca 2.2 mi below confluence of North and South
Forks, near ranch buildings, ca 28 air mi W of La
Grange; Salix thickets along stream; 5400 ft; 7
August 1986; Marriott 10580 (RM). {Occ. No. 01}
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WYOMING, Laramie County: Ti4N Re7W S533; Diamond
Creek, “"reservoir" near road, running north/south on
western edge of Warren Air Force Base in housing
development "Rolling Hills Estates™, McKinney Rd.,
Rolling Hills Rd; 22 Aug 1986; Neighbours 583 (RM).
{Occ. No. 17}

WYOMING, Laramie County: Til4aN Re7W S33; Diamond
Creek, ""reservoir'" near road, running north/socuth on
western edge of Warren Air Force Base 1in housing
development "Rolling Hills Estates', McKinney Rd.,
Rolling Hills Rd; 22 Aug 1986; Neighbours 584 (RM).
{0ec. No, 17}

WYOMING, Laramie County: TlaN Re7W S32 SW; Wyoming
Angus Ranch, off Happy Jack Rd., Wyo 211; Diamond
Creek drainage, first wet creek W of Diamond Creek

proper; 25 Aug 1986; Neighbours 585 (RM). {Occ. No.
173

WYOMING, Laramie County: T16N R67W 520; Lodgepole
Creek, where creek crosses Rd. 120 (Telephone Rd.)

1 172 mi W of 1-25; W of Rd. 120 on mound that looks
like old stage road or old stream bed; 28 August
1986; Neighbours 586 (RM). ({Occ. No. 14}

WYOMING, Laramie County: T16N R6e7W S5S20; Lodgepole
Creek, where creek crosses Rd. 120 (Telephone Rd.)>
1 1/2 mi W of I-25; W of Rd. 120 on mound that looks
like old stage road or old stream bed; 28 August
1986; Neighbours 587 (RM). {Occ. No. 14}

WYOMING, Laramie County: T18N Re7W S32; Little Bear
Creek ca. 1 1/4 mi SW of I-25 near big bend in creek;
N and S side of creek 1in seepage area; 3 September
1986; Neighbours 588 (RM). {Ocec. No. 06}

WYOMING, Laramie County: T18N R67W S32; Little Bear
Creek ca. 1 1/4 mi SW of I-25 near big bend in creek;
N and S5 side of creek 1in seepage area; 3 September
1986; Neighbours 583 (RM). {Occ. No. 06}

WYOMING, Laramie County: T18N Re7W S13; Little Bear
Creek ca 1 mi NE of I-25; open meadow area with old
stream bed where creek moves across "valley"”™ from one
side to the other, on S side of creek; 3 September
1986; Neighbours 590 (RM). {Oce. No. 051

WYOMING, Laramie County: T16N R68W S5S24; Lodgepole
Creek, W (upstream) from Goertz/Barcus ranch house ca
1 1/2 mi, on N side of creek; a big population; 8
September 1986; Neighbours 591 (RM). (Occ. No. 14}
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WYOMING, Laramie County: T13N R67W S18; Rees Ranch,
reservoir S near ranch house on Spring Creek, between
house and Otto Rd., ca 1/8 mi from road to house; 11
September 1986; Neighbours 592 (RM). {Occ. No. 18}

WYOMING, Laramie County: TieN Re7W S21 NW SE;
Lodgepole Creek between Rd 120 and (W of) I1-25, ca 14
air mi NNW of Cheyenne; on coarse gravelly soil next
to stream with Salix exiqua, Rosa; 6260 ft; i8
September 1986; Marriott 10596 (RM). {Occ. No. 14}

WYOMING, Laramie County: T18N R68W S21 E1/2; South
Fork Bear Creek at crossing for road from Bristol
Ridge to Hirsig Ranch, ca 27 air mi NNW of Cheyenne;
on coarse gravelly soil; 6260 ft; 19 September 1986;
Marriott 10598 (RM). f{0cc. No. 04)

WYOMING, Laramie County: T18N R68W S16 NE; North
Fork South Fork Bear Creek just above road crossing
above Nimmo Reservoir #9, ca 28.5 air mi NNW of
Cheyenne; with Agrostis stolonifera, Poa pratensis
along stream; 6240 ft; 19 September 1986; Marriott
10599 (RM). {Occ. No. 03]

WYOMING, Laramie County: T18N R68W 58; upper Bear
Creek off road from Bristol Ridge to Hirsig Ranch, ca
31 air mi NNW of CHeyenne with Agrostis stolonifera,
Poa pratensis along stream; 6320 ft; 19 September
1986; Marriott 10600 (RM). {Occ. No. 02}

Specimen Record

Year No. Specimens Year No. Specimens
2000 1982 3
1998 1980 =)
19986 1970 3
1994 1960

1992 1950 1
1990 1940

1988 1930

1986 16 1920

1985 19 1900 3
1984 3 pre-1880

Recent Fieldwork

Under contract with the USFWS, Region 6, through the
DOD, WAFB, a three-year study of Gaura neomexicana
ssp. coloradensis was undertaken by the RMHTF. The
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project began in August, 1984, and continued through
September, 1986. In August, 1984, potential habitat
in Weld and Larimer Counties, Colorado, and Laramie
County, Wyoming, was searched for occurrences.
Permanent monitoring plots were established on WAFB.
In 1985, potential habitat in Kimball County,
Nebraska, and Laramie County, Wyoming, was searched

from the beginning of July through August. The plots
on WAFB were read during the last week of August and
first week of September. In. 1986, inventory in

Laramie County was continued, including an intensive
survey of WAFB, and potential habitat in southern
Platte and Goshen Counties, Wyoming, was searched.
Fieldwork took place between August 20 and September
22y The WAFB plots again were read during the last
week of August and first week of September. An
estimated 200 person-days were spent in the field
during this project, plus additional time for planning
and report writing. Survey routes for Wyoming,
Nebraska and Colorado are shown in Appendix VII. The
WAFB inventory and monitoring studies are summarized
in Appendices VIII and V, respectively.

The survey portion of the project was designed to
relocate historical occurrences of Gaura neomexicana
ssp. coloradensis, and to survey areas in southeastern
Wyoming and adjacent Colorado and Nebraska similar to
known occurrences to locate additional populations.
Survey routes are indicated on maps in Appendix VII.
The greatest known concentration of Colorado butterfly
plants occurs on Warren Air Force Base, Cheyenne,
Wyoming. That site was visited on 01 August 1984 to
study the taxon’s morphological features, its habitat
requirements and associated taxa.

Colorado: Aerial survey by small fixed-wing aircraft
was conducted during 1984 over the major portion of
the Colorado study area north and east of Fort
Collins. Potential habitat along each of the
drainages was searched to pinpoint promising sites and
to eliminate areas with no potential habitat. Habitat
with known populations was .carefully inspected from
the air to facilitate judgment-making at other loca-
tions. Several stretches along Lone Tree Creek were
marked for careful ground inspection, and several
other sites were marked as having potential. In
general, the flight revealed no promising habitat
along the drainages to the east of Lone Tree Creek.
The original flight itinerary and summary observations
are on file at the Regional Task Force office in
Denver.
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In Colorado, three historical collections (in 1895 and
1897) are known from the Fort Collins area ("east of
Poudre" and ‘'east of college"). Three recent collec-
tions in 1944, 1564, and 1977 are known from the
Wyoming border near the Weld/Larimer County line,
presumably from along Lone Tree Creek. The initial
Colorado ground search effort concentrated on these
areas, and two plants were quickly discovered along
Lone Tree Creek near the Natural Fort Rest Area.
The meandering stream course was covered from the
Wyoming border to approximately two miles north
of the small community of Nunn, a distance of about 30
mniles. Efforts to relocate the Colorado butterfly
plant near the type locality in the vicinity of Fort
Collins were unsuccessful. Inventory efforts were
concentrated along the Cache 1la Poudre River, and
along margins of numerous reservoirs and marshes. A
long history of grazing, mowing, cropping, industrial
and residential development, and water utilization
(dams and diversions) has resulted in drastic altera-
tion of essentially all native plant communities near
Fort Collins, as well as increased salinity of meadow
habitats. Although the plant may eventually be
rediscovered in Larimer County, little if any poten-
tial habitat remains.

Potential habitat was sought throughout the Colorado
portion of the study area by vehicle canvass combined
with the study of topographic maps. Foot search was
conducted along stream courses and reservoir margins
where natural wet meadow communities were thought to
occur. A specimen listed in U.S. Fish and Wildlife
Service Region &6 files from "Douglas County, 1/2 mi NW
of Sedalia, 6000 ft., 31 August, 1942. Ginter 631"
(deposited at CS) has not been located. The site was
visited and searched for appropriate habitat during

this inventory. About two miles of the nearby Plum
Creek stream course was walked, and adjacent habitat
carefully inspected; it appears that the record

represents a misidentification of the locally common
G. parviflora.

The Chalk Bluffs area at the northeast corner of the
Colorado study area was initially presumed to repre-
sent potential habitat, since a collection had been
made a short distance to the north in Wyoming at Pine
Bluffs (Bodin, in 1889), and an occurrence was
reported from Pine Bluffs recently (W.L. Wagner 1984,
pers. comm.). However, no likely habitat was located
during the aerial survey. A minimal amount of time
was spent in ground surveys in this area because of
the low probability of locating potential habitat.
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The areas that might have harbored the taxon in the
past have been altered by agricultural practices.

Colorado butterfly plant has been described as
occurring "“in mountain meadows". Some searching was
done along streams at higher elevations (at the north-
west periphery of the study area in Colorado), but no
populations were found.

Wvoming and Nebraska: Potential habitat along
drainages was surveyed from western Nebraska west to
the foothills of the Laramie Range up to around 6800
ft asl. Counties covered included Laramie, southern
Platte and southern Goshen Counties, Wyoming, and
weatern Kimball County, Nebraska. (Survey in northern
Kimball County indicated that no potential habitat
would be found in Banner County). Public road
crossings over drainages were spot checked. Those
with potential habitat were surveyed on foot after
permission was obtained from landowners. A detailed
survey of Gaura neomexicana ssp. coloradensis popula-
tions on WAFB was carried out in August, 1986.
All potential habitat was searched, and Colorado
butterfly plants were counted and mapped.

Throughout the inventory, Colorado butterfly plants
observed were counted and data were recorded for asso-
ciates, substrate, evidence of disturbances, land use

and other biological information. The populations
were photographed and a close-up photograph of a plant
was taken as well. Access routes and areas surveyed

were mapped on USGS 7.5 minute topographic maps.
Newly discovered populations were outlined on these
maps and Element Occurrence Records were completed for

each. Voucher specimens collected were deposited at
the Rocky Mountain Herbarium (RM) and the herbarium
was searched annually {for new specimens of the

target taxon collected by other botanists.

All occurrence data, historical and recently dis-
covered, have been entered into the automated and
manual files of the Rocky Mountain Heritage Task
Force. Copies of the EORs have also been forwarded to
the Colorado Natural Areas Inventory and the Wyoming
Natural Heritage Program for entry into their respec-
tive data bases. This will provide all interested
parties with access to this information through the
public sector.
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E.

Knowledgeable Individuals

Hollis Marriott

Rocky Mountain Heritage Task Force
3165 University Station

Laramie, WY 82071

Bennett A. Brown

Rocky Mountain Heritage Task Force
1370 Pennsylvania Suite 190
Denver, CO 80203

Ronald L. Hartman

Rocky Mountain Herbarium
University of Wyoming
3165 University Station
Laramie, WY 82071

Dieter H. Wilken

Dept. of Botany

Colorado State University
Ft. Collins, CO 80513

Steve OKane

Colorado Natural Areas Program
Dept. of Natural Resources
1313 Sherman St. Rm. 718
Denver, CO 80203

Robert Dorn
Box 1471
Cheyenne, WY 82003

Robert Lichvar
c/o Box 1471
Cheyenne, WY 82003

Mary Neighbours

1407 Ord
Laramie, WY 82070

From Rydberg (19504):

Gaura coloradensis sp. nov.

Herbaceous, biennial or perennial with fusiform root;
stem 5-7 dm high, strict, but somewhat branched,
finely strigose, more oOr less red; leaf-blades
narrowly oblanceolate, 3-10 cm long, gradually
tapering below into a short petiole, or the upper
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Iv.

sessile, callous-denticulate, finely strigose;
inflorescence slender and rather lax, 1.5-2 dm long;
hypanthium about 2 cm long, finely strigose; sepals
about 1 cm, linear-lanceolate, reflexed; petals about
8 mm long, spatulate, pink, short-clawed; filaments
about equaling the petals; anthers brown, about 4 mm
long; fruit 8-10 mm long, fusiform, 4-angled, tapering
below into a short and rather slender stipe-like base.

17. Summary of Materials on File

A. All publications listed in Section 16A.

B. Original maps.

C. 35 mm slides of the taxon and its habitat.

D. Original copy of this report.

E. Computer and manual files on each known occurrence.

F. Field notes on areas covered during 1984-86 inventory.

G. First specimen of all numbers collected is deposited

at the Rocky Mountain Herbarium (RM), University
of Wyoming.

H. Completed data forme for WAFB monitoring plots.

L. Trend photographs for WAFB monitoring plots.
AUTHORSHIP
18. 1Initial Authorship

Hollis Marriott

Rocky Mountain Heritage Task Force

3165 University Station

Laramie, WY 82071

ed. Mary Neighbours, J. Scott Peterson, Bennett A. Brown
19 Maintenance of Status Report

Should this taxon be listed as an Endangered or Threatened
Species by the US Fish & Wildlife Service, the Service,
through ites Office of Endangered Species (Region 6), should
maintain the primary file of information on it, encourage
others to provide new information, and distribute new
findings, as received, to the Interegted Parties.
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V.

NEW INFORMATION

20. Record of Revisions
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