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DISCLAIMER

This is the completed Nichol Turk's Head Cactus Recovery
Plan. It has been approved by the U.S. Fish and Wildlife
Service. It does not necessarily represent official posi-
tions or approvals of cooperating agenciles and does not
necessarily represent the views of all individuals who played
a role in preparing this plan. This plan is subject to
modification as dictated by new findings, changes in gpecies
status, and completion of tasks described in the plan. Goals
and objectives will be attained and funds expended contingent
upon appropriations, priorities, and other constraiats.

Literature Citations should read as follows:

U.S. Pish and Wildlife Service. 1986. Recovery Plam for the
Nichol Turk's Head Cactus (Echinocactus horizonthalonius
var. nicholii)., U.S. Fish and Wildlife Service, Albuquer-
que, New Mexico. 68 pp.

Additional copies may be purchased from:

Fish and Wildlife Reference Service
6011 Executive Blvd.
Rockville, Maryland 20852
301/770-30Q0

: or
1-800-582-3421
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GOAL:

RECOVERY CRITERIA:

RECOVERY ACTIONS:

SUMMARY

To remove Echinocactus horizootha-
lonius var. nicholii from the Federal

iist of endangered and threatened

species by managing and protecting
the essential habitat of the existing
populations and by decreasing collec-

tion pressure.

The criteria for downlisting of the
Nichol Turk's head cactus to threa-
tened status i{s permanent protection
of 75 percent of the known habitat
according to the steps cutlined in
this plan. The downlisting criteria
will be reevaluated for adequacy upon
attajoment or when data indicates
that the criterion can be revised.
The criteria for delisting canmot be
established now. It 1s only after a
complete census of plants within the
known habitat and other necessary
studies are conducted that quantifi-
cation of criteria for delisting can

be established.

Major steps needed to meet the recov-
ery criteria include: developing and
ifmplementiag habitat management plauns
that alleviate the threats of miaing,
ORV use and collecting; enforcing
existing regulations on collecting,
trade and mining; searching for new
populations of E. horizonthalonius;
var. nicholii; monitoring and study-
ing existing populations; and devel-
oping a cactus trade management plan

for all cactl.
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PART 1

INTRODUCTION

On October 26, 1979, the U.S. Fish and Wildlife Service

determined Echinocactus horizonthalonius var. nicholiil to be

an endangered specles (44 FR 61929), thereby protecting this
cactus under the Endangered Species Act of 1973, as amended.
The Nichol Turk's head cactus is presently gnowu from two
areas Iin the lowlands of the Sonoran Desert in south-ceatral
Arizona: the Waterman Mountains in north-central Pima Couunty
and the Vekol Mountains in southwestern Pinal County. The

species 1s threatened by destruction of habitat due to mining

and off-road vehicles (ORVs) and by collection (Phillips et

al., 1979; C. May, pers. comm. 1984).

The objective of this recovery plan is to outline a

means for facilitating the recovery of Echinocactus horizon~-

thalonius var. nicholii by managing and protecting the exist-
ing populations and their habitat and by decreasing collec-
ting pressure on its populatioas in the wild. The documenta-
tion of long-term stability of the popul;tious and remeval of
threats to the cactus and 1ts habitat will lead to the ulti-
mate objective of removal of Nichol Turk's head cactus from

the Federal list of endangered and threatened species.
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Taxonomy and Description

While known in Arizona since 1918 when Forrest Shreve
collected a specimen of Nichol Turk's head cactus from Pima
County; the Arilzomna populations were only recently named as a
distinct varlety, aicholii (Benson 1969). Varlety nicholil

differs from varlecty horizonthalonius by the former's tall

gstem size, 40-50 cm (16 to 20 inches); the number of radial
spines per areole, 5; the longer than broad seeds; and the
splne color, nearly black or dark gray. Variety nicholil

grows 1n the Sonoran Desert whereas variety horizonthalonius

grows 1In the Chihuahuan Desert in southern New Mexico and
western Texas {(Benson 1972). The nearest population of vari-

eéy horizonthalonius i{s near Las Cruces, NM, about 280 miles

east of the Waterman Mountains.

Several other varietal names, tncluding centrispinus,

curvisplnus, moelleri, and obscurispinus have been given to

this taxon, but are not presently used by most cactus Spe~
cialists. Weniger (1970) used E. h. var. moelleri Haage Jr.
to include plants from the El Faso area in Texas west to

Arizona. DBenson (1982) concludes that it is a nomen nuden

because 1t lacked a Latin diagnosis, 2 type specimen, OT 2

previous page reference and {ncluded it under the syaonymy of

E‘EP var.horizonthalonius.




Nichol Turk's head cactus 1s a small, blue-green barrel

cactus, reaching a maximunm height of 45 cm (17.7 inches) and

a diameter of 20 cm (7.9 inches). It produces bright purple

flowers, which, when pollinated, develop into soft, woolly,

white fruits. There are commonly eight ribs on the plants,

which usually spiral on the trunk of mature plants. Each

areole conaists of three robust central spines aand five
radial spines.
often several seedlings grow around its base, giving the

appearance of small clumps.

Distribution and Land Ownership

‘Until recently it was thought that the Nichol Turk's

head cactus occurred only in Arizona (Benson 1982). The

range was extended with the dlscovery of a population in

northwestern Mexico (Yatskievych & Fisher 1984). This range

extension was based on a single lmmature herbarium specimen

with five radial spines.

limestone ridgetops and were found to be uncommon (Yatski-

evych & Fisher 1984},

Presently, Nichol Turk's head cactus is knowan to occur

in two disjunct populations 1

Mexico. The U.S. populations are in the Vekol Mountains in

This cactus invariably has a single stem, but

The plants were restricted to a few

n the U.S. and one population in
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southwestern Pinal County, Arizona, and 1n the Waterman

Mountains of aorth-central Pima Couaty, Arizona, (Fig. 1)

(Phillips et al. 1979). The Mexican population occurs in

the Sterra del Viejo of northwestern Sonora, Mexico (Yatski-

evych & Filsher 1984).
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Figure 1. Localities of U.S. populations of Nichol Turk's head cactus.
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The total distribucion of this species is not yet com=
pletely delineated. Avallable data fndicate that the species
occurs on land administered by the Bureau of Land Management
(BLM); the Bureau of Indian Affairs (BIA); Papago Indian
Reservation; and on State of Arizona, and privately owned

lands.

Habitat

Nichol Turks's head cactus grows on both alluvial fans
and fnclined terraces and saddles of the Vekol and Waterman
Mountalns on limestone-derived soils between 1,000 meters
(3,281 feet) and 1,167 meters (3,829 feet) (Phillips et al.
1§79). in the Vekol Mountains, Nichol Turk's head cactus has
been observed omn both Lozier and Tencee soll geries, which
are carbonatic soils consisting of greater than 40 percent
calc{um carbonate 1in the soil (D. Breckenfeld, SCS, pers.
comm. 1985). The goil classification for the Waterman Moun-—

tains population has not been determined.

The taxon OCCUTLS within the Arizonsa Upland Division of
the Sonoran Desert scrub (Brown and Lowe 1980). Vegetation
i1s open and characterized by sparse trees and scattered low
shrubs. The dominant associated specles are foothill palo

verde (Cercidium microphyllum), triangleleaf bursage




(Ambrosia deltoidea), white ratany (Krameria grayi), and

prickly pear cactus (Qpuntia sp.) (Phillips et al. 1979).

Climate as reported at the meteorological station at
Silver Bell, which is situated at 823 meters (2,700 feet)
elevation, 1s semi-arid with less thaa 33 cm (13 inche#) of
precipitation in most years (Sellers and Hill 1974). The
rainfall is strongly biseasonal with more than half of the
rain falling between July and September in sunmer thunder-
storms. Rain also falls in the cool season in midwinter and
early spring. Summer temperatures are warm, with a July *
daily mean maxiwum of $9.1° F. Freezing temperatures occur
on an average of only five nights during the winter. Night

temperatures of Silver Bell and Waterman Mountains arte rela-

tively warm due to cold air drainage from the slopes into the

valleys.

Geology of the Waterman Mountains was studiled by
McClymonds (1957). The mountains were formed by thrusting of
Precambrian granite aand Paleozolic sediments through younger
Cretaceous rocks. Paleozoic sediments include the entire
sectlion between the Cambrian and Permian in a fold that has
been broken by a series of faults and then eroded. Deforma-

tion of the rocks may have continued as late as the middle

Tertiary (25-30 million years ago).

PR

e B Al

mem

e

i

E




In the southern Waterman Mountains E. h. var. nicholil
ig found on the Pennsylvania Horquilla Limestone, the Permian
Earp Formation, and the Permlan Concha Limestoane. Maost of
the populations are on Quaternary alluvium derived from the
adjacent bedrock; however, some of the populations grow on
bedrock terraces and saddles on the mountain proper. In the
alluvial fan area, the cactus grows along the edges of washes
{in dendritic patterns. Plants growing on the mountain occul
in habitats with more emergent rock than those on the allu-

vial fans.

On both alluvial fans and bedrock terraces, the asso~
ciated vegetation contalins few trees or shrubs, producing an
open aspect to the cactus' environment. The lower eund of the
alluvial fan 18 characterized by high densities of shrubs and
trees, produciag an almost closed canopy. Here, desplte
presence of limestone and suitable scarps, the cactus is
limited in numbers, growing only along open wagsh scarps In
isolated pbpulations. Shaded plants in several isolated
populatiouns presently being overgrown by shrubs are growing,
flowering, and surviving at lower rates than those plants in
open areas. This suggests that this cactus 1s a poor compet-—
itor with shrubs and trees for space, moisture, light, and
nutrients. It is able to persist on limestone outcrops

because the colonizacion rates of shrubs and trees onto guch

extreme soll types are low.



Small outecrops of similar limestons, where the cactus is

not known, occur to the west of the Waterman Mountains 1in

Pima (Koht Kohl Hills, Santa Rosa, Cimarron, Brownell, Sierra

Blanca, and Growler Mountains) and Pinal (Slate Mountaias and

Vaiva Hills) Counties, Arizona. Estimated potential habitat

in the Waterman Mountailns 18 5,000 acres and estimated poten~

t1al habitat in the Vekol Mountains is 5,700 acres. The

number of individuals in all populations 1s estimated to be

near 10,000 (May, pers. comd. 1985).

Impacts and Threats

When Nichol Turk's head cactus was listed, the speciles

was threatened by several factors, {ncluding copper mining

operations, urban development, off-road vehicle use, and

over—-collection. There was uo evidence of recent graziag

within the distribution of the plant on BLM administered

lands at that time. The following are existing or potential

threats to the species.

1. Mining: Active limestone quarrying has already

extirpated a small population growing on patented land near

the Happy Jack Mine in the Waterm

to this quarry have cut through several populations, and

erosion 1s burying and washing out plants. The Happy Jack

an Mountains. Roads leading

(23 G .
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Mine also constructed an airstrip on BLM land that removed an
estimated 350 plaunts. in addition, the Happy Jack Mine has
expressed an interest in developing its unpatented mining
claims near the Silver i1l Mine and thereby may impact
Nichol Turk's head cactus populations in that area. Thea
Waterman Mountaiuns are mineral-rich with metals such as Ccop~
per, silver, and gold. More importantly, these mountains‘
contain high—-grade lime that 1s used in processing sugal
beets and as a major ingredient {n cement. Generally, mil-
ling the stone {into fine powder is done on site and can
generate large amounts of dust that may severely impact this
plant. Dust coatings may harden on the plant with little
moisture. This condition would restrict light penetration omn
t& the plant, thereby reducing the photosynthetic rate and
creating a negative carbon balance. The effects of this type
of chronic affliction might not be expressed for gaveral
years; however, the first symptom of this kind of impact may

be manifested in & lower reproductive rate.

The principal metallic commodities in the Vekol Mountain
area are sllver, gold, copper, zinc, and tead. Other non-
metallic commodities that occur in the general area are
gilica, perlite, and fluorspar (letter to M. Butterwick from
M.N. Greeley, Arizona Department of Mines and Minerals Re-
sources 1985). very little {g known about mining lapacts and

threats on the cactus populations in the Vekol Mountaias,
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although a known population is adjacent to an active mine

gite. 1In addition, a portion of the population occurs on

patented land with no legal protection.

2. Off-road vehicle use: In the Waterman Mountains,
May (unpublished data) has observed a number of plants killed
by recreationel vehicles, particularly motorcycles and all-
terrain vehicles, from 1974-1982, Motorists_ tend to use
habitat occupled by the cactus, as these reglons are rela-
tively open. Off-road vehicles are using and expanding the
roads constructed by mines, as well as cutting new Erails and
allowing greater penetration into the plant's habitat. This
is par;icularly evident in the southern part of the Waterman
Mountains. Destruction rates are highest near roads. At one
time camping by winter visitors and others along the Papago
Indian Reservation boundary in the western part of the moun-
.tain range was a yearly event. Vehicles parked {n open
spaces destroyed a large number of thia population. The
Papagos closed and locked the gate across this road to pre-
vent access to their land. Siace this closure, ORV users

have cut the fence many times to galn access to Indian land.

3. Collecting: Marked plants have been removed from
the study sites in the Waterman Mountains and about 20 4indi-

viduals in the Tucson area alone are known to have field-dug
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plants in thelir collections. Field collected specimans of
the cactus have been seen in landscaped areas ia Silver Bell
(Phillips et al. 1979) and recently in gardens owned by
mining companies. In 1985, TRAFFIC (U.S.A.) analyzed the
trade in U.S. cactus and succulents between 1982 and 1984,
Nichol Turk's head cactus WwWas offered for sale in eleven
catalogs with prices from $0.65 to §15. Two of those cata-
logs specified field-collected plants (Fuller 1985).

Seed collection by commercial cactus nurseries may be a
serious problem because collecting methods can damage the
apical meristenm of this cactus and prevent further growth and
flowering. At least oane nursery collects seed in this area,
a@d some plants appear to have been permanently damaged by

this practice (May, unpublished data).

4., Other factors: 1In one population, numerous plants
show evidence of being bullet-scarred. Expansion of a town
dump in this area would also destroy plants. Lastly, moder-
ate grazing does not appear to affect this cactus, for cows
seem to avold staepping on larger plants (May, pers. obs.
1984). However, an lncrease {a stocking rates, construction
of water development, Or seed lmprinting could impact the
species. When the Waterman Peak Allotment Management Plan
(AMP) 1is developed, the conservation of the Nichol Turk's

head cactus should be included.
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Management and Conservation Efforts

Legal Protection

Echinocactus horizonthalonius var. nichelli is oan the

Arizona State protected list, Arizona Native Plant law
(ANPL). Arizona Revised Statute, Chapter 7, Sec. 3-901(C).
This law prohibits collecting this cactus except by paruit.

On July 29, 1983, Echinocactus horizonthalonius var. nicholii

was placed on Appendix I of the Coanvention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES),
which requires permlits from both the importing and exportiné
countgies before shipment may occur. Only scientific trade

benefitting survival of the species i3 allowed.

The Endangered Species Act of 1973, as amendéd in 1982,
prohibits removal (from Federal lands) and reduction to pos-
segslon of plants listed under the provisions of the Act. It
is also prohibited for any person subject to the jurisdiction
of the United States to sell, offer for sale, import, export,
or transport in interstate or foreign commerce in the course
of a commercial activity, any listed plant species. Under
certain clircumstances, the Act also provides for the ilssuance

of permits to carry out otherwise prohibited activities ia-

volving listed specles.
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The Lacey Act, as amended ian 1981, also provides some
protection for the Nichol Turk's head cactus. Under this Act
it 1is prohibited to lmport, export, sell, recelve, acquire,
purchase oT engage in the interstate or forelgn commerce of
any plant taken, possessed, oFf sold in violation of any law,
treaty, OT regulacion of the United States, any Ind{an tribal

law, or any law or reagulation of any State.

Monitoring Efforts .

Three populations of Nichol Turk's head cactus have been
monitored in the Waterman Mountains since 1978 by Clay May.
Growth rate, reproductive capacity, and age structure of
tﬁese three populations have been documented. Data demon-
strate the slow and variable population dynamics of this

gspecies (see Appendix I).

In 1983, BLM personnel mapped and jabelled 1,179 Nichol
Turk's head cactus on the north side of Waterman Peak near a
mining operation (Butterwick, pers. comm. 1983). In 1984, a
gample was relocated; however, Po population data were col-
jected. Reproductive data are necessary as baseline data for
this population to determine any effects from the mining
operation. In additicn to the monitoring program, BLM 1is

developing a Habitat Management Plan that will address the
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management of the species on about 2,365 acres of public

lands (M. Butterwick, pers. comm. 1985). BLM may acquire 590
acres of State lands in the vicinity of Waterman Peak as well
as 550 acres of patented land. Management of the specles by

BLM on these lands will not occur until BLM acquires the

parcels.

The Bureau of Indian Affairs (BIA) does not have an
active monlitoring program for the cactus in ;ffect; however,
soils mapping of the Papago Indian Reservation is being
conducted by Soil Conservation Service (SCS) personnel.

These people are also marking occurrence of the cacti when it

1s encountered in the field.
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PART II

RECOVERY

Prime Objective

The prime objective of this recovery plan is to manage

and protect the essentlial habitat of Echinocactus horizontha-

lonius var. nicholii so that healthy poplulations can be
gsustalned 1in their natural habitat at a ievel where the
specles can be removed from the Federal Endangered Specles

List.

The criterion for downlisting to threatened status is
peruanent protection of 75 percent of the known habitat
according to the steps outlined in this plan. The downlist~-
ing criterion will be reavaluated for adequacy upon attain-
ment or when data indicates that the criterion can be re-
vised. The criteria for delisting cannot be established now.
Funding levels have not allowed complete census of plants
within the known habitat and it 18 only after necessary
gtudies are conducted that quantification of criteria for

delisting can be established.
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Step—down Qutline

Maintain, protect, and enhance natural populations.

11.

12.

Protect the existing populations by cooperating with
other Federal and State agencies to enforce existing
regulations.

111. Cooperate with the State of Arizona to enforce
the Arizona Native Plant Law (ANPL).

112. Cooperate with BLM and BIA :; enforce existing
collecting and trade regulations under ESA,
CITES, and Lacey Act.

113. Ensure compliance with provision 3809.2-2d of
the Surface Management of Public Lands regula-
tions and comply with Sectlon 7 of the ESA.

Manage populations on federally administered lauds.

121. Withdraw suitable acres of habitat on BLM from
operation of the mining laws.

122. Monitor populations and habitat on BLM admin-
igstered lands.

123. Cousolidate Federal ownership of habitat in
the Watermaan Mountaluns.

124. Develop an ORV designation for appropriate

portioans of the habitat on BLM admioistered

lands.
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13.

14,

125.

126.

127.

128.

18

Designate a portion of Nichol Turk's head
cactus habitat as an Area of Critical Eaviron-
mental Concern (ACEC).

Prohibit surface occupancy and the removal of
galeable minerals within Nichol Turk's head
cactus habitat in the Waterman Mountalns.
Survey and monitor populations and habitag on
BIA administered lands.

Seek cooperation of BIA for management of

Nichol Turk's head cactus.

Manage populations on State lands.

131.

132.

133-

gurvey and moanitor populations and hablitat on
State of Arizona lands.

Determine Arizona Srate Land Department Té-=
gspounsibilities on lands leased for mineral
development.

seek cooperation of the State of Arilzona for
protection and management Of Nichol Turk's

head cactus populations on State lands.

Protect populations on private lands .

141.

142.

survey and monltor populations and habitat oo

private lands.

Seek cooperation of private landowners for

protection and management of the Nichol Turk's

head cactus.
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Study populations {n their na

19

tural hablitcat at

the existing sites.

y the ecological requirements of Nichol Turk's

21. sStud
head cactus.
211. Soils.
212. Moisture.
22. Study the population biology of the cactus.
221, Life history characteristics.
222. Demographic trends - monltor.population num-
bers to try to separate the effects of natural
cycles from treéde resulting from human im-
bacts (collection, ORVs, ect.).
993, Blotic factors = gtudy the relationship be-
tween the cactus and other organisms.
2231. Herbivores.
2232, Other organisums.
23, Search for Nichol Turk's head cactus.
231. Search the area in Sounora, Mexico where the
population exlsts.
232, Search for new locatlions.
Develop 3 comprehensive trade management plan (CTHMP) for

all cactl.

31.

iz2.

Develop a trade study.

Develo

p a monitoring study to determine the impact

of collecting.
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33. Decermine the feasibiiicy of reducing the collecting
pressure. |

34. Develop a law enforcemant strategy.

Develop public awareness, appreciation, and support for

the preservation of the Nichol Turk's head cactus.
Narrative

Maintain, protect, and enhance natural populations.

It is important and crucial to the preservation of the
Nichol Turk's head cactus to protect populations in the
wild. To do this, a continuling progranm of law enforce-
ment, monitoring, and management must be implemented and
coordinated among Federal agenciles, the State of Arlzona,

and private individuals or organizationus.

11. Protect the existing populations by cooperating with

other Federal and State agencies to enforce existing

regulations.

The Arizona Native Plant Law, BLM regulations re-
garding mineral development, and the Endangered
Specles Act need to be enforced. Because the major
threats to the Nichol Turk's head cactus are habitat
degstructlion and collection, enforcenent of regula-
tions are prlority one tasks necessary to prevent

the irreversible decline of the species.
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112.
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Cooperate with the State of Arizona to enforce

the Arizona Native Plant Law (ANPL).

Collection of the taxon is prohibited except
under permits by the Arizona Native Plant Law
(ARS 3-901C). This law applies to plants

occurring on Federal, State, and private

lands.

Cooperate with BLM and BIA to enforce existing

collecting and trade regulations under ESA,

CITES, and Lacey Act.

This plant 1s protected by ESA, CITES, and the

Lacey Act. Echinocactus horizonthaloniug var.

nicholii is listed as endangered under the
Endangered Species Act and is included uunder
Appendix I of CITES which contains species
believed to be threatened with extinction.
Generally, scientific trade beneficial to
survival of the species in the wild can be
allowed; trade for primarily commercial pur-
pogses 1s strictly prohibited. Under the Lacey
Act, it is unlawful to export, import, trans-
port, sell, recelve, acquire, or purchase any
plant taken or possessed in violation of any
law, treaty, ot regulaction of the ¥.5., of any

Indian tribal law, orof aay law or regulation

of any State.
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113. Ensure compliance with provision 3809.2-2d of

the Surface Management of Public Lands

regulations and comply with Section 7 of the

ES&.

Adequate compliance with the 3809 Surface
Management regulations could prevent adverse
{impacts to endangered speciles and thelir haﬂi—
tat from mining operations on BLM administered
lands. Mining claimants in the Waterman Peak
area should be contacted and informed of the
3809 regulations. Their cooperatioun is needed
to minimize surface disturbance in this area.
The Endangered Species Act (Section 7) re-
quires Federal agencies, BIA and BLM, to coun-
gult with FWS on any action that may affect

Nichol Turk's head cactus or 1its habitat.

Manage populations on fedarally administered lands.

Maintenance and enhancement of populatious on BLM
and BIA administered lands -~an be attained by appli-
cation of biologically gound management policies to
remove threats to the specles and by establishment
of an ongoing program te survey and monitor the

gspecles and 1its habitat.
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Withdraw suitable acres 2£ habitat on BLM from

operation of the mining laws.

A mineral withdrawal is needed to minimilze
{mpacts to the habitat. The existing 3809
gurface Management regulations have not been
effective in preventing gurface disturbance in
this area from mining activities. Title 43,

part 2300 of the Code of Federal Regulations

provides the procedures for a mineral with-

drawal. As clalms are relinquished, the areas

would automatically be withdrawn.

Monitor populations and habitat on BLM admin-

istered lands.

During April and May 1983, Nichol Turk's head
cacti were mapped and labelled wiﬁhin the
boundaries of a mining operation on the north
gside of Waterman Peak. Monitoring of these

populations {s needed to document the

effect(s) of this activity on the cactus. The

design of this monitoring study will include

the determinations of the effacts of the mil-

ling dust om the gpecles. Also, monitoring

efforts will jaclude aerial survelillance 1in
the Waterman Mountains. Aerial photographs

taken during these flights will document human
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activity within the habfitat including the
blading of roads, ORV use, and the illegal

removal of Nichol Turk's head cacti.

Consolidate Federal ownership of habitat in

the Waterman Mountains.

BLM acquisition of an lsolated parcel of étate
1and located in T. 12 S., R. 9 E., Section 32
would improve manageability of the species
because the ESA is most effective in protec-
ting populations on Federal land. Also, 550
acres of patented land within Nichol Turk's
head cactus hablitat should be considered for

acquisition.

Develop an ORV designation for appropriate

portions of the habitat on BLM administered

Determine actual ORV use in the ares and docu~
ment the need for a formal designation. Title
43, Part 8360, Subpart 8364 of the Code of

Federal Regulations provides the authority and

procedures for an ORV closure.
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Designate a portion of Nichol Turk's head

cactus habitat as an Area 2£ Critical Environ-

mental Concern (ACEC).

This area meets both criteria for an ACEC (438
FR 20375). ACEC designation i{s important in
that Lt constitutes a BLM commitment Co carry
out special management requirements for the

The designation process involves the

-

area.

preparation and. review of an ACEC plan ele-
nent, environmental analysis, a notice pub-

lished in the Federal Register, and a public

announcement to other medila.

Prohibit surface occupancy and the removal of

saleable minerals within Nichol Turk's head

cactus habitat iE the Waterman Mountains.

BLM has the authority to restrict the removal
of saleable minerals such as sand and gravel.
Nichol Turk's head cactus habitat includes

alluvial areas that may be subject to such

uses.

Survey and monitor populations and habitat on

BIA administered lands.

A comprehensive surtvey £or Nichol Turk's head

cactus on the FPapago Indian Reservation 1is
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aeeded to determine the distribution of the
gpecles on the reservation. An oagoing =oni-
toring program is essential to determine the
pregsent and continued status of the popula-
tions on the reservation. Potential habitat
exlsts throughout the northern portion of the
Papago Indilan Reservation where Carbonifer;us-
and Devonian limestone occur., Areas of suit-
able habitat in S{f Vaya; Tat Momolikot, Santa
Rosa Mountailns, the Slate Mountaiuns, and Vaiva
Hills need to be searched for Nichol Turk's

head cactus.

Seek cooperation of BIA for management of

Nichol Turk's head cactus.

To facilitate the management and protection of
Nichol Turk's head cactus on BIA lands, a
cooperative agreement should be developed.
Such an agreement should set forth long-term
general managemeant activities that would pre~
vent the loss of plants and habitat due to
guch actions as mining or mineral exploration,
grazing, and ORV activitles. Implementation
of a management plan on the Papago Imndian

Reservation 1is vital to the recovery of the

gpecies.
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Manage populations omn State lands.

It 1is esse

atlal for the recovery of the species that

populations on State lands are protected and man-

aged.

cooperative agre

131.

132.

133.

This can be done through the development of a

ement and a monitoring program.

Survey and monitor populations and habitat on

State 3£ Arizona lands.

To determine the distribution and status of
Nichol Turk's head cactusa on State lands, a

gsurvey and monitoring progran needs to be

established.

Determine Arizona State Land Department

responsibilities on lands leased for mineral

development

Determine the extent of the Arizona State Land

Department's jurisdiction over leased lauds to

limit impact on Nichol Turk's head cactus by

the leasee.

Seek cooperation of the State of Arizona for

on and management of Nichol Turk's

protecti

head cactus populations omn State launds.

To facilitate the management and protection of

Nichol Turk's head cactus on State land, a
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cooperative agreement should be developed.
Such an agreement could be very helpful 1in
expediting the protection of plants on State
lands, particularly in enforcing regulatioas
of the ANPL and 1in developing management plans

to address speciftic activities for the main=-

tenance of the gpecles.

Protect populations om private lands.

Although populations om private lands lack the legal

protection afforded those on public lands, it 1is

important for the survival of the taxom that at-

tempts be made to secure those populations.

141.

142.

Survey aund monitor populations and habitat on

private lands.

Surveying and moanitoring are necessary to
ensure maintenance of the existing populations

and to avert threats to these populations.

geek cooperation of private landowners for

protection and management of the Nichol Turk's

head cactus.

Qn private 1ands for which the owner is wil-
1ing to cooperate in behalf of the Nichol

Turk's head cactus, understandings should be
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attempted as the simplest method of protecting
the cactus. Such cooperation should provide
for the protection of the cactus and its habi-
tat, for access to the cactus populations by
mahagement biologists, and for certain manage-

ment tasks, including monitoring.

Study healthy populations in their natural habitat at

the existing sites.

An in-depth knowledge of the plant's ecology and blology
{s needed to understand its habitat requirements. With
this information, sound management decisions can be made
and implemented tﬁ sustain healthy, natural populations.
The use of a well documented and accesgible living col-

lection could provide a source of material for these

types of studles.

21. Study the ecological requirements of Nichol Turk's

head cactus.

Studies on specific geological/edaphic parameters
need to be done to determine factors influencing the
exact distribution of the cactus. Required compon-
ents and limiting factors should be determined.

This knowledge will provide an estimate of how much

habitat there 18 and the type of management neces-

S3TY.

mm ;e

ey

P

el

mmo s ey

(n

Vi P W N R o @mm




22.

30

211. Soils.
The depth of soil, mnature of limestone, slope,
and microhabitat features should be analyzed
to determine why gseemingly identical areas
have no plants. Soll factors such as chemical
composition, texture, structure, aeration, and

temperature need to be assessed.

212. Moilsture. -

Hydration of the plant, which 1s winter rain-
fall dependent, will deteruine 1its successful
flowering. Plants that are not fully hydrated
(as evidence by wrinkling and flaccid feel}
shrink markedly at apical ple, pulling the
apical spine groups inward forming a cage of
gstrongly overlapping spines that prevent the
emergence and openlng of flowers. The timiag
and amount of rainfall, with resulting mols-
ture equivalence of the soil, atr different

seagons needs to be determined.

Study the population biology of the cactus.

The life histéry characteristics of the Nichol
Turk's head cactus should be studied because they
reflect the species’ adaptations to its particular

environment. Some microhabitats allow higher fecun-



J1

dity and survivorship of individual plants than
others, so characteristics of subpopulatlions can
indicate which abiotic and biotlc components are
most essential to survival of the species. Monitor-
ing plots have been established in four Nichol
Turk's head cactus populations. Three have been

read once per year for 4 years and one for 2 years.

of these plots and establishment of

Continued study

new plots in different microhabitats are needed to

assess trends.

221. Life history characteristics.

The frequency of seedling establishment, sur-
vivorship, fecundity, density-dependence of
plants related to pollination, and reproduc-
tive index of the specles are somé factors

that need to be conslidered.

222. Demographic trends = monitor population num-

bers to try to gseparate the effects of matural

cycles from trends resulting from human im-

pacts (collection, ORVs, etc.).

Natural populatioas often experience cycles in

abundance. Overlylng this natural varifation

can be the effects

ces induced by human impacts. Suitable sites

of environmental disturban-
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for monitoring (l.e., tranmsects and exclo-
sures) should include areas of concentrated
livestock use, and areas accessible to collec—
tors. These studies should alse include con-

trol sites.

Biotic factors — study the relationship

between the cactus and other organisms.

Biotic factors influencing the survival of
Nichol Turk's head cactus need to be studied.
Knowledge of such factors nay facilitate the

recovery of the specles.

2231. Herbivores.

various potential herbivores, primarily
rodents and lagomorphs,.are'abundant ia
the area. Their roles in the ecology

of Nichol Turk's head cactus need to be

determined.

2232. Other organisms.

Several specles of bdees (Centris sp.

and Apis mellifera), besetles, wasps,

flies, and butterflies have been ob-
served visiting the flowers of the
Nichol Turk's head cactus. The rela-
tionship of pollinators and seed dis-

persers needs to bte assessed.
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Search for Nichol Turk's head cactus.

Final 1inventories are needed to map the exact range
of the cactus, to determine 1f any populations have

been overlooked, and to determine itg rarity for

management plans.

231. Search the area in Sonora, Mexico where the

population exists.

Survey the population in Sierra del Viejo,
Sonora, Mexico to determine distribution and
abundance. Collect materials for morphologi-
cal and chemical analysis to verify the plant

as var. nicholid.

232. Search for new locatious.

Similar geologic outcrops and aubét:ate occur-
ring near all known populations should be
searched. Several areas ot the Papago Indian
Reservation need to be {ntensively surveyed

for Nichol Turk's head cactus.
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Develop a comprehensive trade management plan (CTMP) for

all cacti.

Prior to development of trade management strategles,
studies are necessary to determine what species are in
the trade, the overall trend of trade in listed cacti,
the feasibility of reducing the collecting pressure on
the wild populations by promoting a commercial artificilal
propagation program, and to detsrmine strategles for
effective implementation of law enforcement responsibili-
ties of ESA, CITES, Lacey Act, and State laws. These
studies should pe national in scope and address all
cacti. Completion of subtasks 31 through 34 will result

{n development of an FWS policycnxthe cactus trade

problem and will allow the drafting of a CTIMP.

1. Develop & trade study-

Documentation of the Ldentity of gpecies 1in the
trade and thelr source is of primary concern to the
development of trade management strategies. This
would involve the jnvestigation of the cacti dealers
and catalogs, and iaterviews with knowledgeable

{individuals.

32. Develop & sonitoring study to determine the impact

of collecting.

Establish sample plots to sonlcor listed cacti and
cacti suspected of being impacted by trade. Natural

changes in populations as waell as the success of
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recovery efforts would also be measured by the moni-
toring study. The lmpact of seed collecting, and
takiag of cuttings are needed to understand harvesct

l1imits on the specles.

Determine the feasibility of reduciang the collecting

EI'EBBUI'E-

A commercial artificial propagation program may

remove some of the collecting pressure on the cactl
in the field. Some collectors enjoy raising thelr
own plants from seeds or seedlings and 1f these are
easily and economically available, then the collec-
tors may not turn to field collecting. Other col-
lectors only want field collected plants, so some
preasure 1s likély to remain on the wild popula-

tions.

Develop a law enforcement strategy.

Evaluate 1lssues involved in enforcing regulations
regarding all listed cactli specles. Speclal prob-

lems with listed cacti should be addressed im coor-

- dination with law enforcement to protect the spe-

cies.
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Develop public awareness, appreciacion, and support for

the preservation of the Nichol Turk's head cactus.

Education of the public 1s a vital part of the recovery
process. The cooperation of the public 1is egsential for
the ultimate success of the foregoing recovery measures.
Public interest groups, especially local onea such as
botanical gardens native plaant societles, cactus socie;
ties, and The Nature Conservancy chapters need to be
involved. The visibility of thelr gupport can be instru~
mental in shaping public opinion. Specific strategiles
would include lectures, pamphlets, letters, etc., con-

cerning conservation of threatened and endangered plant

gpecles.
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PART IILI

IMPLEMENTATION SCHEDULE

The Implementation Schedule that follows is a summary of
scheduled actions and costs for the Nichol Turk's head cactus
recovery program. It i{s a gulde to meet the objectives of
the recovery plan for the cactus, as elaborated upon in Part
11, Narrative. This schedule {ndicates the general category
for implementation (I = information gathering, M = manage-
ment, A ™ acquisition, 0 = other), recovery plan tasks,
corresponding action outline‘numbers, task priorities, dura-
tion of the tasks ("ongoing" means that oace the task 1s
begun it will be conducted on an annual basis), the agencies
responsible to perform these tasks, and the estimated costs
for FWS tasks. Part II1 is the action of the recovery plan,
that when accomplished, should bring about the recovery of
the endangered Nichol Turk's head cactus and protection of
its habitat. It should be noted that monetary needs for
agencies other than FWS are not identified and therefore Part
111 does not reflect the total financial requirements for the

recovery of the specles.
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Informatioan Gathering - I or R (research)

1. Population status

2. Habitat status

3. Habitat requirements
4., Management techniques
5. Taxonomic studies

6. Demographlc studles
7. Propagation

8. Migration
9. Predation

Environmental contaminant

10. Competition
11. Disease
12.

Management — M

1 = An action that must be taken to prevent extinction or to
prevent the specles from declining irreversibly.
An action that must be taken to prevent a sigunificant

2

1. Propagation
Relntroduction

. Habitat maintenance and manipulation

. Depredation contrel
. Disease control

2
3
4. Predator and competitor control
5
6
7

Other management

Recovery Actlion Priorities

for Implementation Schedules

Acquisition ~ A

1.
2.
3.
4.
5.
6.
7.

Lease

Easement

Management agreement
Exchange -
Withdrawal

Fee title

Other

Other - 0

L.
2.
3.
4.

Information & education

Law enforcement

Regulations

Admianistration -

N

decline in species population/habitat quality, or some
other significant negative impact short of extinction.
All other actions necessary to provide for full recovery

of the specles.

BLM
FWS

BIA
PIR
AZ

Abbreviations Used

USDI Bureau of Land Management

USDI Fish and Wildlife Service

- Division of Ecological Services

- Office of Endangered Species "

ES

SE

LE - Division of Law Enforcement
RE - Division of Realty

Bureau of Indian Affairs
Papago Indian Reservation
State of Arizona

e
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IMPLEMENTATION SCHEDULE

SENERAL PLAN TAGSK TASK # PRIORITY # TASK RESPONSIBLE AGENCY FISCAL YEAR COSTS COMMENTS
CATEGORY DURATION (EST.)*
FUWS OTHER
FY 1 FY 2 FY 3
REGION PROGRAM
(1) (2) (3) (4) (5) (6) (6a) (7) (8) (9)
)2 Enforce exist- 111 1 ongoling 2 SE AZ 5,000 5,000 5,000
ing regula- 112 LE BLM
tions 113 ES BIA
PIR
M3 Wwithdraw suit- 121 1 1 year BLM
able hablitat
from operation
of mining laws
R1 Monitor popu- 122 2 ongolng 2 SE BLM 5,000 5,000 5,000
lations and
habitat on BLM
lands %
M3 Consolidate 123 P BLM
Federal owner-— -
ship of habitat
in Waterman
Mountains
M3 Develop ORV 124 1 1 year BLM
deslignactlion
M7 Designate 125 2 1 year BLM
ACEC
M7 Prohibit sur- 126 1 1 year BLM

face occupancy
and removal of

galeable miner-—
als in Waterman

Mountalns

o O s -

LR ILANE = AN

avneraditures only.
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APPENDIX 1

SUMMARY OF CLAY MAY's RESEARCH

A study of the dynamics of a population depends heavily
on the ability to age individuals. 1In this study, age was
determined by clipping the spines off of one apical areole
and noting the number of new areoles (splne groups) emerging
from that rib each year. Four years of observations demon-
strate that both juvenile and adult plants develop one new
areole per year. Seedlings are more variable ia growth rate,
with two of three areoles emerging per year. Seedling and
juvenile plants are easily recognized by spine morphology-
Seedlings have thin spines that are almost round in cross
section and they lack a central spine. Juvenile plants, on
the other hand, possess splnes that are adult-like but are
smaller and they possess a central spine. The age oflthe
juvenile and adult plants was calculated by countiag the
number of areoles from the apex to the tap root and noting
the first areole with enlarged adult spines. This method
provided an estimated age with an error of plus or minus one

year.

Age structure has been deterained for three populations
in the Waterman Mountains (Table l). These three populations

may be ranked according to their age structure with
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population 2 being the youngest (mean age of 9.5 years),
population 1 being intermediate in age (mean age of 12.0

years), and population 3 being the oldest (mean age of 13.0 +

years) .
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Table 1. Age structure of Echinocactus horizonthalonius var.

nicholil populations in the Waterman Mountains,

Pima County, Arizona.

Parcent

Population structure by

apline morphology and number 1
Seedling 1.5
Juvenile 1.0

1-8 48.5
8-10 10.5
11-15 19.0
16-20 13.5
21-28 3.0
29+ 3.0
Mean age (years) 12.0

Data ex. 1981 Census

of Population

2 3
1.0 4.5
6.0 17.5
75.0  29.5
10.0 15.0
4.0 18.5
4.0 6.0
0 6.0
0 3.0
9.5 13.0+

vy
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The onset of sexual matu;ity (flowering) occurs whena the
plants are 7 years old. Plants flowering for the first time
produce one flower (rarely two), bur will produce 3 to &
flowers by the time they reach 10 years of age. Maximum
observed age 1in the sample populatioas ranged from 24 years
(population 2) to 39 years (population 3), but plants as old

as 63 years have been found.

Probability plots for the three study populations iadi-
cate a multimodal distribution for age in each population.
Population 2 has a less complex age structure than the other
populations studied. 1In each of the three cases, a nearl
normal distribution was observed in the spine count raange
fyrom 1 - 7. Plants ip this group are classifled as "young
plants. A ratio of young plants to old plants also follows
the inferred age rankings with population 2 being composed of
80% young plants, population 1 with 52% young plants, and

populatiocn 3 with 58% young plants.

Gize of the plants (volume) does not necessarily indi-
cate age of the plant, but is a reflection of site quality-
That is, plants of the same age (spine number) will vary
greatly in their volume depending on their location. Using
an index of volume/age for any particular plant and its

nearest nelghbors demonstrated chat large plants tend to be
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associated with large neighbors rather than small ones, which
suggests that the site 1ls indeed a controlling factor of

plant slze.

Distributioa of sessile organisms has substantial ef-
fects on population structure, reproductive biology, replace-
ment, and establishment rates of the population. Thus, dis~
tribution 1Is as ilmportant a blologlical actribute as are
recrultment-mortality rates and age structure of that popula-
tion. In this study, quadrat methocds were not used as they
necessarily suffer the grave disadvantage of being arbitrary.
Instead, a plotless method (nearest neighbor) was employed to
sample the natural pattern based on distance sampling tech-
niques; Marking plants in the three sites began at the
approximate geometric center of each population and progress-
ed by marking nearest neighbors until 75+ plants were marked
and/or uantil the running mean (r critical) was exceeded (see
discussidn below). The nearest neighbor method of Clark and
Evans (1954) was used to test for deviations from randomness.
This method assumes the following: 1) density (p) of the
specles is known, and 2) marked individuals stay put while
measurements are taken. Essentlially the method is: observed
mean distance betwean a plant and its nearest neighbor 1is r
(which is the summation of r/N), wherer is the distance and
N is the Aumber of observations. The expected value is E(r),

which equals [1/2 (p-1/2)], where p is the number of plants

Fy.
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per unlt area. The ratio, RL of expected value to gbserved
value, i1s R (which equals r/E(r)). When R = 1, then a random
distribution is {ndicated, but_ as R approaches 0, clumped
distribution 1s indicated. When R 1s greater than 1, the
population has a regular distribution pattern. To test the
significance of a deviation from the expected value of R, a
standardized normal varliate, z, 1is used as z = r© - E(r)/S.E.,
where S5.E. {(r) = 0.26136/(Np)L1/2.

Maps of each sample population were constructed using
the method of least=squares mapplng using interpoint (plant)
distances (Rohlf and Archie 1978). From these maps, the
degree of distribution, biological aspects of site quality,
and other blological attributes of the population related to
interplant distances may be calculated and tested. More
jmportantly, however, various sampling methods may be tested
and applied to other populations with considerable savings in

time and effort.

Flowering of E. horizonthalonius var. nicholil is sporva-

dic throughout the warmer months of the year with the bulk of
the flowering (about 90Z) occurring during the summer drought
{in June. The flowers last only one day and these cacti are
one of the few plants to flower at this time. The flower 18
red-pink, which contrasts sharply with the otherwise predomi-
nently yellow flower spectrun in the habitat. This rare

color morph produces a high pollinator fidelity.
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Tests in the summer of 1978 using pollinator exclusion,
emasculation plus self-pollination, demoanstrated that this
specles is self-incompatible ( = outcrossing). Each “test”
plant was within 0.25 m of a "control” plant of about the
same size that flowered on the same day, producing paired
observations for statistlical testing (t-test for paired com-

parisons, p less than 0.001).

Bees of the size range of 1.5 cm to 5.0 ¢cm are the most
prominent visitors to the flowers of this cactus. The wmost
abundant bee 18 presumed to be of the genus Centris, but

other bees such as Apis mellifera and digger bees were com-

monly observed. A small (5 mm) cuckoo wasp also commonly
visited Flowers of this plant. The flowers were visited by a

host of other insects ranging in size from Thysanurans to

flower beetles, various flles and wasps up to butterflies of

the family Pileridae.

Newly dehisced fruits have been found from August to
January. Dehisced fruit will drop 1/2 to 2/3 of 1its seed
crop and leave the remaining seed "in storage” in the wool-
covered apical pit. With the onset of flowering during the
followiang year, seeds "in storage” will be ejected by the
elongation of the flower. It is apparently this proportion
of the seed crop that produces most of the replacement plants

as the summer rains (which deliver high soll moisture at high

B2
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soil temperatures) shortly follow the flowering period. This
coupling of winter (plant hydration) and summer (seed germi-
sation--survival) climatic events in the Sonoran Desert de-
termines this plant's successful reproduction in the desert

setting.

Lateral branching (“puppling”) or ramet production in'E.

horizonthalonius var. nichollii 1is rare and has been observed

only when the aplcal meristem 1s injured. Although this
cactus primarily occurs as a single stem, clumps of two or
more Stems are common. Usually clumps of this cactus are
dominated by one large atem. Origins of clumps become lmme-
diately clear once seedling establishment {s counsidered.
Most seedlings and juvenile plants are found at the base of
the parent plant due to two factors. First, the immedlate
region of the cactus receives the greatest seed rain; and
second, the larger plaants provide safe sites for seedling
establishment. In fact, most seedlings are found on the
north-facing side of the parent plant. Seedling establish-
ment away from the parent {s rare and is probably strongly
dependent on the aunber and distance of safe sites {sensu
Harper 1977). As an example, population 3 is located on a
terrace characterized by highly fragmented limestone gutcrops
and rubble-covered gurface. This population produces more

non-assoclated seedlings than populations 1 and 2, which are
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characterized by a gravel-soil mixture lacking the more fre-
quent emergent rocks found in population 3. This fact im-
plies that there are more safe sites at locality 3. Death of
the original plant will leave asafe site for seed origina-
ting either from {tself or iLs progeny; hence, clumps are
generally long-lived with individual plants replacing each

other at the same gite over many years.
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APPENDIX II

List 35 Reviewers

An agency draft of the Nichol Turk's Head Cactus Recovery
Plan was sent to the following agencies and individuals for
thelr review on Qctober 9, 1985.

Mr. Reggle Fletcher Dr. Edward F. Anderson
U.S. Forast Service Whitman College
Albuquerque, NM Walla Walla, Washington
Dr. Arthur Phillips, III Mr. Clay May
Dr. Barbara Phillips Tucson, Arizona
Museum of Northern Arlzona
Flagstaff, Arizona Mr. Andy Laurenzi
The Arizona Nature Comservancy
Dr. Thomas R. Van Devender Tucson, Arizpna
Arizona Sonora Desert Museunm
Tucson, Arizona Dr. Donald Pinkava
Arizona State University
Ms. Mary Butterwick Tempe, Arizona
Bureau of Land Management
Phoenix, Arizona Mr. Steven Brack

Belen, New Mexiceo
Mr. Peter S. Bennett

National Park Service Dr. Francis R. Thibodeau
Tucson, Arizona The Center for Plant Conservation
Arnold Arboretun
Mr. Mark Dimmitc Jamalca Plain, Massachusetts
Arizona Sonora Desert Museunm
Tucson, Arizouna Mr. Ivan J. Shields
Arizona Commission of
Area Director Agriculture and Horticulture
Bureau of Indilan Affairs Phoenix, Arizona

Phoenix, Arizona
State Director
Special Agent Bureau of Land Management
Law Enforcement Phoenix, Arizona
USFWS, Reglon 2

Fleld Supervisor, ES
Phoenix Field Office
USFWS, Region 2
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Comments Received

this plan have been reproduced in this

Letters of comment on
d by the responses made to each com-

section and are followe
ment.
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[N AEPLY REFERTO:

5340 (023)

United States Department of the Interior

BUREAU OF LAND MANAGEMENT

Phoenix District Qffice
2015 West Deer Valley Road
Phoenix, Arizona 85027

December &, 1985

.:. v '-'o
Mr. Dave Langowski /ZADtvﬂLQ

U.S. Fish and Wildlife Service
P. 0. Box 1306
Albuquerque, New Mexico 84103

Dear Mr. Langowski:

In response to your letter of October 9, 1985 the district botanist has
reviewed the agency review draft recovery plan for Echinocactus
norizonthalonius var. nicholii and offers the following comments for your
consideration.

Page 3 - Distribution Paragraph 2 - As written this statement implies a
continuous distriburion from the Vekol Mts. to the Waterman Mts. and south
to the Sierra del Viejo. The disjunct rature of the species' distribution
should be clearly stated.

Page 8§ — Mining - An air strip and a millsite was constructed on BLY
land. Harlow Jones, with Eappy Jack Mine, has expressed an interest in
developing his unpatented claims but has not yet submitted a Notice of
Intent or a Mining Plan of Qperation regarding additional mining activity.

Page 9 - Mining - A portion of the Yekol Mountaias population occurs on
patented land and therefore receives no legal protection.

Page 10 - Collecting ~ E. h. var. nicholii is listed on page 91 of the
Traffic (U.S.A.) publication International Trade in Plants. Alzhough no
plants were reported in trade between 1977 and 1979, the effect of trade
on rarity is classified as heavy and field collected plants is the major
source of the plant in commerce.

Page 10 - Other Factors - An increase in stocking rates, construction of
water developments or imprinting could impact the species. An allotment
management plan (AMP) for the Waterman Peak Allctzent will be wricten in
the next two years. The conservation of Nichol Turk's Head cactus should
be considered in the development of this AMP. Livestock utilization is
not expected to increase In the Waterman Mountains.

FwSs REG 2
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Page 12 ~ Monitoring Efforts, Paragraph 2 - change 2100 acres of public
land to 2365 acres. BLM will not manage the 590 acres of state land until
BLM acquires this parcel. In the draft habitat managecent plan for this
species about 550 acres of patented land are identified for acquisition as
wall.

Page 13 - The Prime Objective and the criterion for downlisting are well
stated. Protection of a percentage of known habitat is a more meamingful
goal at this point then the protection of an arbitrary number of plants.

Page 15 - 125 - Withio the next two years ORV designations will be made
for the entire Phoenix Resource Area, including the Waterman Mountains.
Area-wide designations should not attract as much public attencicam 0O the
Waterman Mountains area as a separate ORV designation would.

Page 15 - 126 - An ACEC designation may not be the best method for
conserving E. h. var. picholii for the designation process will draw the
public's attention to the area. An approved and implemented HMP may be
just as effective.

Page 21 - 124 - Acquisitioun of patented laad by BLM or a private
conservation organization 1is another option that should be considered.

Page 36 - Implementation schedule - The asterisk after Fiscal Year Costs
needs to be defined. It should be clear that the costs listed are only
those of the Service.

For Task 113, should ES be SE?

For Task 128, omit the work 'state.'’

Who will be respoasible for the iavesntory of populations in Mexico?

Page 37 - Task 142 - What does RE refer to?

Many of the recovery actions assigned to BIA will require the cooperation
of the Papago Indian Tribe for successful implementation.

The plan is well written and when approved will serve as a valuable guide

for conservation efforts for E. h. var. oicholii. Thank you for the
opportunity to comment omn this draft recovery plan.

Sincerely,

Marlyn V. Jones
District Manager
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BUREAU OF LAND MANAGEMENT

ARIZONA STATE OFFICE
3707 N, 7th Screet

United States Department of the Interior

IN REFLY REFER TO:

630 (932

)

End Sp, R.2 4)/

P.O. Box (6563
Phoenix, Arizona 85011 A CHNSONAT
| LANGOWSKT]
i dowman
ET
December 4, 1985 “—T, ?"
Qarlay |
| Haivorson |
| Hoifman. |
Llwil
Memorandum tolionald
' Dlveeil
To: Regional Director, Region 2, Fish & Wildlife Service, Albuquerque,| Steiferud
New Mexico Stout l
PACILLA |
. . H
From: Deputy State Director, Lands & Renewable Resources, Arizona ,.::,
" SANCHEZ
Subject: Draft Recovery Plan for Nichol Turk's Head Cactus FILE
We have reviewed the Draft Recovery Plan for Echinocactus horizonthalonius
var. nicholii and provide the attached commen
/f//f/%//
Acting
Attachment
FWS REG 2
RECEVED
[ 1
JEC 685
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B-2

B-5

B-6

General Comments

The Drafc Recovery Plan appears to be very comprzhensive and adequate to at
least mest downlisting requirements for the species and alsc possible
delisting efforts.

Speci fic Comments

p.3

pp-8, 9

p.13

p.19

Second paragraph. Since the research publication states that only
a single plant was discovered, this single plant caanot be
distributed over a few limestone ridgetops. Is the plant’s

potential habitat or known habitat restricted to a few limestone
ridgetops? :

1. Mining. First paragraph. 1Is there a threat from natural
erosion, or only from man-induced erosion resulting from road
development.

How severe is this impact? How many plants were destroyed and what
percent of the population is affected? How extensive is this
impact on the total habitat of the cactus? ‘

1. Mining. Can the Fish and Wildlife Service reference existing
documentation which verifies that this type of dust coating
significantly reduces plant growth and lowers reproductive rate on
cactus?

Recovery. Second paragraph, first sentence. Ls there only one
eriterion, protection of 75% of the knowa habitat, needed for
downlisting? Isn't a stable or increasing population also a prime
criterion?

Second paragraph, second sentence. Is attainment referring to
the protection of 757 of the known habitat?

No. 113. There appears to be some contradiction concerning
compliance with 3809 Surface Management regulatioas and the need

for mineral withdrawal of suitable habitar on page 20 (No., 121).

The narrative indicates that 1.f adequate compliance with 3809
regulations is established then adverse impacts to the species oT
its habitat would be prevented. Since ELM's requirements under the
ESY would be met and consultation through section 7 would guarantee
continued compliance, then a mineral withdrawal does not seem
justified.

121. Clarification is needed on what TWS has determined to be
suitable habitat. It would appear that the 3Bureau would be the
agency determining wnat habitat occupied by Nichol Turk's Head
cactus is suitable for mineral withdrawal. It would e extramely
difficult for BLM at cthis time o ideatify and provide substantive
data tc support mineral withdrawal of specific habitat areas.



10

11

A specific request and documentation from FWS which substanciates
an adverse impact to Nichol Turk's Head cactus would provide
adequate support for the Bureau to proceed with such a proposal,

No. 122. It is also recommended by the recovery plan that the
validity of inactive mining claims be determined and added to the
withdrawal area. Any withdrawal should include the "entire area"
determined suitable by BLM. This should include areas both with
and without mining claims, if appropriate. A withdrawal does tot
have to await completion of validity determinations, although prior
existing rights would be recognized. It should be noted that the
rights of mining claimant has the right of appeal to any contest
charges initiated against a mining claim. A hearing and decision by
an Administrative Law Judge may be rendered in favor of the mining -
claimant, This process is time consuming for BLM and may take
several years. It, therefore, appears more appropriate to coasider
greater enforcement of the 3809 regulacions to control impacts to
the Nichol Turk's Head cactus and compllance with the Endangerad
Species Act of 1973.

No., 126, We believe that the development of a habitat management
Plan (HMP) may provide a more cooperative framework for management
of this habitat than an ACEC designation. It is possible that this
designation (ACEC) could attract additiomal visitors to the area
which could increase the impacts to the cactus and its habitat.

The master MOU between the FWS and BELM recognizes the HMP as the
primary activity plan to effectively manage threatened and
endangered species and their habitat on public lands. Present
policy within BLM requires that an HMP be prepared for all
federally listed species which have an approved recovery plan.

The HMP protects the species as effectively as an ACEC. The ACEC
itself does not afford the species any additional protection than
the ESA which requires that the 3LM, through its actioms and/or
decisions, will not jeopardize the continued existence of any
federally listed species.

The ACEC requires a more exteusive planning process with
considerable more time needed and would delay the implementation of
special management consideration Ior the species and its habitat.
The ACEC designation, with its accompanying ACEC management plan,
would result in a major modification of the Resource Management
Plan (RMP) as well as an EIS.

If the ACEC designation is used, the procedures for ACEC
designation require publication in the Federal Register of the
legal description of the habitat aad the reasons for the
desigration. This act plus public meetings would unnecessarily
draw attention to the cactus and could be very counterprcductive
for the protection of the species.
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ANPL is an uncommon acronym and should be referenced on

p.24 No. 133.
page li, or probably written out in full on this page.

No. 211. Has FWS contemplated an experimental traasplant om these

p.26
al areas that have no cacti?

seemingly identic

Implementation Schedule, first page
Under Respomsible Agency,
not referenced undeT Abbreviations Us

is FS a typographical error, or an agency
ed (p.36)7

Implementation Schedule, second page.
Under Respomnsible Agency, RE is not referenced

Used (p.37).

under Abbreviations



~ THE CENTER FOR PLANT CONSERVATION

Director of

Sciencs FRT/k1b

Sgy e s . - e
125 THE ARBORWAY - JAMAICA PLAIN, MA 02130 - 617 524-.6988
29 OCtOber., 1985 Bia Sp. R-2 |
CHNSOR
Peggy Olwell Bawman \or
United States Dept. of the Interior utton |
Fish and Wildlife Service St L
P.0. Box #1306 o —
Albuquerque, N.M. 87103 Leis
McDeanald |
Dear Ms. Olwell: 7] Obweit 1A
Stefferud
This letter is in response to the request for comments on the draft recovery §E§HA
plan for Echinccactus horizenthalonius var. nicholii; dated 9 Octaber. Harp
Happ
We have three major comments, each of a very different nature: FnESANC“ﬂ
1) The recovery plan neither describes the number and size of
existing population, nor the number and size necessary for
1 down listing. We believe that it is seldom 1ikely to be
better to set a criterion for down listing in terms of acres,
rather than protected plants. The comment on page -10- that
cemmercial collecting (without Ticensing?) may be a serious
problem gives added emphasis to this point.
2) We would like your office to consider an approoriate off-
site component as part of a total recovery plan. First,
? we believe that much of the reguired information on eco-
logical optima and reproductive potential could be obtained
most easily ex situ. In addition, a permanent well documented
and accessible living collection, together with appropriate
sead banking, could provide an important source of material
for non-destructive research, maintenance of wild populations
and public awareness -- all goals of the recovery plan that
require 1iving material. It would be reqrettable if more
than founding stock for these purposes were obtained from
the wild. We would be pleased to assist in the design of
such a program, if, in fact, it would be of benefit to the
species' recavery.
3) We applaud most strongly the suggestion that there should
be a comprehensive trade management plan for all cacti,
3 and hope that such a sweeping requirement will not make
implementaticn of the remainder of the plan less likely.
We are forwarding a copy of the recovery pian to the Desert 8otanical Garden,
our participating institution in the region, per your request. FYL 3G 2
WEEVED
Sincarely, .
— < ) //_ . - MY 1'85
N Yy
rraz‘lég R. T 1'bodeauf/Ph. . / = S
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United States Forest Rezion 3 517 Gold Avenue, S -
Department of Service Albuquerque, 4 E7102 -
Agriculture l;//;
![\/
~, _.__Reply To: 2570 Ve
.=
/oran 4t Date: Qc=ober 23, 1385
__l Lz\‘ihg.i;\'iii:{':.f_!
| ! 2swman ]
! Bun:q____l___l
Cerley Lo _—-RD_..—-I'
| ralvarsan b -—DR
. Uichael S_Dea:' | Feffman 1 A )
Rezional Director __Li?:L_Tel-— T
USDI, Fish and Wildlife Service —T%fki?“° ! — AWT
P.0. Box 1306 T wl
etl2run
Alouquerque, N 87103 T St —LE
TeADLLA | - PO —
| Hara L1 R - & PR
Nasr . | Hops 1 | tpE —
Dear Mr. Spear: k'rﬁﬁkﬁﬂ ; »¢;:T5%7
: . | Fice . - &
I appreciate the opportunity to corment o th rcy review draft of-—<re 9 =308
recovery plan for Ecbipocactus horizonthalonius var. nicholii. Since this

cactus does not occur on lational Forest, the following comments wWere
prepared as a memoer of the Arizona plant recovery team and do not
necessarily reflect views of the Forest Service.

The agency review draft is an excellent document much improved over the
taciinical review draft. For the most part, the plan, if implemented
sromptly, shouid provide for the recovery of the cactus and permit
downlisting to Threztened within a short period of time.

If a significant portion of the occupied habitat for this cactus is on
private land or if tne State should be unable to previde adequate nanagement
protection, a program should be initiated to secure uncontrolled sections of
the habitat. Tnis can be done several ways ineluding outright purchase of
surface and/or mineral rights, and leasing cf sites or easements.

For those locations under Cederal control not withdrawn from mineral entry,
scme provisions may need to be made to control mineral exploration.

Trn the Impacts and ~wreats section, reference is made to damage {rom milling
dust. Tnis is not treated in the step-down Qutline or Marrative. Is 1t
possible to control or medify this adverse affect?

T firmiy believe that in addition to studying the problem of illegal
aollections and black parket pressures, We need to proceed immediately with &
program that promotes development of a legitimate market for zll of cur
overcollected rare cacti. At the least, We should be able to utilize such a
program as an coperzunity €O develop puclic awareness, appreciation, and
support for the onsite preservation of our rare cactus rescurce.

During a cenferencs in Saltillo, Hexico, last Feobruary, I nad the opportunity
£o observe resulis of 2 pileot groject :n water screading in the lower
portions of the Cni-uahuan desart. Aress of ascut a quartar of an acre vere

anclcosed with a gorder raised saveral inches to control snest-flow of  pws req 2
RECEIVED

0CT 3085



N

i

[EA)

Mr, Michael Spear

rainwater. These plcts received much more effective precipitaticn than
surrounding undeveloped sites. The protected plots contained numercus young
Echinocasctus porizenthalonius plants. Similar projects might be suitable for
the more level sites on fhe alluvizl fans considered to be suitable habitat
for tne Nichol Turk's head cactus.

The extensive studies conducted on this cactus by Clay May have provided us
with a much better understanding of the plant than we have for most of our
other Threatened and tndangered species. While these studies need to be
continued and expanded, Clay's contribution merits the gratitude of all of us
who work on varicus aspects of the Endangered species program. ’

Sincerely,

A Gtk |

REGGIE FLETCHER
Regzional Botanist

F5.82C02-28(7-32)
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Whitman College Divicion I11: Basic Sciences & Mothmad—1
Walla Walla, Washington 99362 o L

14 October 1985 | Hees

Chief, Endangered Specles

Fish and Wildlife Service

U.S. Department of the Interior
P.0, Box 1306

Albuquerque, NM 87103

Dear Sir:

I have read the draft recovery plan for Echinocactus horizonthalonius
var. nicholii, which I recetved in the mail last week,

This plan is both well-conceived and well-written. I can find no
fault with it and the plan seems to address all of the major problexs
connected with the proposed recovery of this variety of cactus.

Sincerely,

 Fhd & Gudios

Edward F. Anderson
Professor and Chairman
Department of Biology

FWS REG
RECEIVE

acr 21

S

m
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Recommendation wasa incorporated Into plan.

Comment noted.

Comment incorporated.

Appropriate changes made.

Comments included.

Comments iacorporated.

Comment noted.

FWS hopes that BLM will consider an area-wide ORV
designation for Nichol Turk's head cactus habitat in
developing thelr Resource Management Plan.

FWS agrees that an approved and implemented HMP may be
just as effective as an ACEC designation. However,
until the draft HMP is approved, an ACEC designation is

an alternative management tool.

Comment noted.

_Recommendation included.

‘No, ES 1is Ecological Services who are responsible for

Section 7 consultacion.
Correction made.

FWS will be responsible for jnventory of Mexican popu~
lation.

RE refers to U.S. Fish and Wildlife Service Realty
office.

The determination that E. horizonthalonius var.
aichelil occurs in Mexico was made usinog a single
herbarium voucher specimen; however, the population
that this specimen came from occcurs over a few lime-
stone ridgetops.

It appears that man-induced ercsion resultiang from rtoad
development 1is more of a threat than naturally occur-
ring erosion. Plants have been observed eroding out of
bladed roadcuts; however, this has not beemn quantified.
Monitoring efforts are nacegsary to derermine the ex-—
tent of this and other threats to the specles.
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No study has been conducted to test the hypcthesis that
this dust coating may significantly reduce plant
growth; however, {¢ 1s a potential threat to the spe-
cies and should be monitored.

Presently, we have a much better estimate of the habi-
tat of this plant chan of the actual numbers of plants
that exist. The stability of the populacion 15 a major
concern and with the establishment of monitoring plots
we will be able to monitor the populaction stablility.
This data will play an important role in the decision
to downlist or delist. '

Yes, attainment {g referring to protection of 75% of
known habitat.

The Service belleves a mineral withdrawal 1is justified
for Nichol Turk's head cactus and 1ts habitat in addi-
tion to compliance with 3809 surface management regula-
tions and with Section 7 of the ESA. It is ilmportant
to look at the cumulative impacts of mineral operations
on the species aund {ts habltat. Compliance with Sec-
tion 7 of ESA preveats jeopardy but does not assure
consarvation of the species. Compliance with the 3809
regulations also does not assure conservation of the
gspecles. BLM does not require an environzental assess—
ment on HNotificatlion of Iatents (NOT); therefore, no
gurvey laventory of land is done for threatened or
endangered plant specles when an NOI is submitted. The
continued degradation of the habitat from mineral de-
velopment 1is indeed a threat to Nichol Turk's head
cactus.

3LM is the agency determiniag what Nicho! Turk's head
cactus habitat is8 suitable for withdrawal., The suit-
able habitat has been delineated by BLY in the draft
Nichol Turk's Head Cactus Habitat Manage=zent Plan and
specific habitat areas guitable for wlthirawal have
also been delineated. The Section 7 consultation files
for Nichol Turk's head cactus oa BLM lands should
provide the documenctaction which substantlates ab ad-
verse lmpact from mining on the species. The construc~
tion of an alrstrip on Happy Jack Mine destroyed ap-~
proximately 50 acres of habitat and 350 tndividual
plants.

The Service agrees with BLM that "any wishdrawal should
faclude the 'entire area' determined sultrable by BLM."
Tagsk 122 was deleted frowm the recovery slan and 2
statement concerning relinguished claims was Lncorpor~

ated under Task 121.
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The Service Is pleased to see BLM using the HMP as a
management tool for threatened and endangered plant
specles and would support the approval and implementa--
tion of the draft HMP for Nichol Turk's head cactus.
It is a well planned document which will provide for
the conservation of the specles and its habitat.

It is the Service's understanding that an ACEC can te
as regtrictive as management wishes it to be and in
some circumstances can be a single use area. This type
of management tool could be very effective in the
management of threatened and endangered plant species
whereby those values critical for the protection and
conservation of the gspecies could be defined and imple-
mented.

The Phoenix Rescurce Area (PRA) of the BLM is currently
developing a Resource Management Planm (RMP) and an ACEC
designation could be put Into the RMP easily at this
time. The ACEC designation may not be as effective a
management tool as the HMP but until there {8 an ap~
proved HMP, an ACEC designation i{s an alternative man-
agement tool.

Recommendation incorporated ianto plan.

fThe Service has not contemplated an experimental trans-

plant at this time because we need more basic biologi-
cal and ecolegical data on the species before we at-
tempt transplanting.

ES 18 Ecological Services and RE 1s the Realty division
of U.S5., Fish and Wildlife Service.

The recovery plan does not state the number and size of
exlsting populatioas because we have 1incomplete data on
numbers and areal exteant of populations. Accomplish-
ment of several tasks in this recovery plan will pro-
vide this type of data. When that data is available,
more fully defined downllsting criteria can be evalu-
ated and delisting criteria can be established.

The Service agrees that biological and ecological data
can be obtained from ex situ living material and cthe
Service anticipates coordlinating with the Desert Botan-
ical Garden on the prograam.

With the cooperative efforts of other Federal land
managing agencles, the State of Arizona, the Papago
Indlian tribe, and other interested parties, the Service
hopes to accomplish many of the tasks outlined in this
recovery plan; however, the funding of these tasks are
contingent upon appropriations and prioricles.
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Comment noted.

Tasks 13 and 14 address the issue of managing and
protecting the populations on State and private laads-.
An inventory of these lands 1s necessary to deteraine
the extent of the populations. After the field survey
13 compleced, we will be able to determiane the best
protective measures for the populations on those lands.

The Bureau of Land Management has drafted an HMP for
Nichol Turk's head cactus which addresses the miniag
rhreat and mineral withdrawal.

It was assumed that this would be part of the desigo of
the BLM monitoring study; nonetheless, Task 122 has
been changed to lncude the determination of the effects
of the milling dust on Nichol Turk's head cactus.

It 1s the intention of the Service to develop a Cactus
Trade Management Plan (CTMP) for all listed cacti.

This CTMP will include a study to determine the feaai-
bility of reducing the collecting pressure on the wild
populations by promoting a commercial artificial propa-
gation program. It is also the intent of the Service
to work with iaterested groups to educate the publlic on
threatened and endangered plant species and thelr habi-
tats.

1f it is determined that reintroduction 13 a necessity
for the recovery of the species, this {nformation will
be considered as a possible techanique of habitat manli-

pulation.

The Service agrees that Clay May has provided lnvalu-
able data on this and other threatened and endangered
plant specles. We greatly appreciate Clay's efforts
and intend to work cooperatively with him in the fu-
ture.

Comment noted.






