CONSERVATION ISSUES| ABSTRACT: Four dtes in the sate of Bga Cdifornia Sur, Mexico, support superb stands
of the giant columnar cardon cactus Pachycereus pringlei [S. Watg Britt. & Rosg). Giant
cadon is not an endangered pecies in the region, but exemplay dands ae rare and
increesingly thregtened by intensve agriculture and cettle ranching. We have identified
four stands of cardon worthy of nationa protection. Three of the dtes are located in the
Digtrict of Loreto, and one is in the Digrict of La Paz. The massive specimens of cardon
that grow on these sStes are unusudly vigorous and hedthy. The dtes themsdves are
extremely scenic and accessble by tourigts are suitable for scientific study, and represent
perhaps the best repositories of wild germplasm for the species. We recommend thet these
exceptional representatives of Mexico's nationd naturd heritage be protected for future
generdions, as has been done in Arizona and Cdifornia (USA) for saguaro cactus
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(Carnigea gigantea [Engem] Britt. & Rose) and Joshuatree (Yucca brevifolia Engdm.).
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INTRODUCTION

Giant cardon cactus Pachycereus pringlei
[S. Watg Britt. & Rose) is the emblem of
the Bga Cdifornia Peninsula of Mexico.
This mgedic plant is widdy distributed
over the entire peninsula, often occurring
in dense stands. It is difficult to vist Baga
Cdifornia  without  encountering  scenic
views framed by this arborescent cactus
Because the peninsula is sparsdy populat-
ed and many aess are remote and difficult
to access, most populaions of cardon have
remained intact through five centuries of
European settlement.

The first description of cardon was by the
Jesuit priest Migud ded Barco, founder of
Misson San Javier, near the town of Lore-
to (dd Barco 1768). In poetic prose, Don
Miguel wrote

This tree, dthough full of moidure, is
found only on dry lands, on levd and
sloped ground dike, provided that
there is no moisture nearby, for this it
shuns. . . . Whence then does it draw
that moisture and the sap with which
it is replete? Not from the rains, since
these are very scant in Cdifornia, and
therefore, where there is no perma
nent spring and one must rely on rain-
water done, nothing can be sown or
planted. . . . The cardon, however,
even though years may pass without
rain, shows no sign of distress: it per-
svaes sendy, with the same fresh
green color and the same abundant
sap, asever.

Cardon is one of the most massive of dl the
cacti. An average maure cardon may reech
a height of 10 m, but individuds as tal as
18 m ae known (Leon de la Luz ad
VdienteBanuet 1994). It is a dow-grow-
ing plant (Roberts 1989) with a life span
messured in hundreds of years, but early
growth can be increesed sgnificantly by
inoculation with plant growth-promoting
bacteria such as Azospirillum (Puente and
Bashan 1993, Bashen e d. 1999, Carillo-
Garcia e d. 2000). Mogt adult cardon have
sved dde branches thaa may be as
massve as the trunk. The resulting tree
with main s¢em and branches may attan a
weight of 25 tons (Gibson and Nobd
1986).

The adult cardon cectus is adapted to the
hash dimate of Bga Cdifornia charac-
terized by drought and high temperatures,
but as a seedling and juvenile it depends for
aurvivd on shdtering nurse plants such as
mesquite (Prosopis articulata [S. Watg
Britt. & Rose) (Carrillo-Garcia et d. 1999).
In southern Bga Cdifornia, cardon and
other cacti ae mogt prevdent on dluwvid
soils. Geomorphic  dructure and soil  and-
yss indicate two mgor dluvid landforms
in this region. An older surface (early
Holocene in age), rich in cabonates and
dominated by clay, is poor for the estab-
lishment of juvenile cacti. More recent
dluvid surfaces (late Holocene in age),
dominated by sand deposits, support pop-
ulations of cacti with multisage structure:
numerous juveniles established benesth the
canopy of legume nurse trees (Vdiente et
d. 1995).
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Giant cardon has great ecologica vaue in
the region. For example, the cactus may
contribute to the stabilization of disturbed
aid soils through its shdlow, widdy
oreading, findy branched root system,
which is cgpable of regponding to rae
ranfdl episodes by rapid growth (Bravo-
Hollis 1978, Nobd 1996, Bashan e 4.
1999). The highly nutritious and succulent
fruits of cardon, avalable in abundance
during the desert dry season when other
food sources ae scace (Vdencia e d.
1985), areamgjor resource for many desart

birds and for the lesser longnosed bat
(Leptonycteris curasoae). The long-nosed
bat is a mgor pallinator of the cardon's
night-blooming flowers (Tuttle 1991).

THE PROBLEM

Two mgor factors thresten populations of
cadon in Bga Cdifornia Sur. Frs and
foremost is agriculturd establishment and
expanson, which often involve the
clearcutting and bulldozing of entire stands

Carrlzal
T —

*A las Cabos

4 Rasaritag)
80
= —

Cd. Constitucion i O Thiia

e Bahg San Lucas Soomssa

Figure 1. Map showing the location of the four areasrecommended for protection of cardon in Baja

California Sur, Mexico.

of cadon. Second is a phenomenon of
cadon decline whose exatt cause is yet
unknown (Bashan et d. 1995).

Because cadon is s widdy digtributed
throughout the Bga Cdifornia Peninsula, it
is not conddered endangered. Ye, the cur-
rently known threats suggest a criticd need
to preserve some of the most meagnificent
dands of cardon. The combination of scenic
beauty and presence of remarkable speci-
mens of cadon makes some Stes especidly
unique. Thee dtes desarve to be preserved
aslocal, nationa, and internationa treasures.

EXEMPLARY CARDON
CONSERVATION SITES

We have identified four exemplary cardon
dtes in Bga Cdifornia Sur (Figure 1) that
should be protected immediately before
human encroachment results in their de-
gruction.

Site Number 1

The nearest population center to this dte is
the town of Loreto. Access is 8 km north of
Loreto, on Mexico Highway #1. There, an
unnamed dry-wash (arroyo) crosses  the
highway (entrance from the highway esst-
bound a 26° 04.44' N and 111° 22.63 W).
The cadon dand extends indde the a-
royo and on the valey dopes for 13 km; it
ends in hills 216 m above sea leve (ad) a
26°03.82' N and 111° 28.68' W.

The aroyo has a dirt road running through
it and is best negotiated by four-whed-
drive vehide. The road serves three gmal
catle ranches within the dry wash. In ad-
dition to cadon, this wide aroyo has a
greet many lage Pdo blanco (Lysiloma
candida Brandegee) and Pdo verde (Cer-
cidium floridoum Benth. ex A. Gray sub-
. peninsulare [Rosgl Carter) trees (Le
guminosae). The stand of cardon at this
ste is notable for the great vigor and hedth
of its individuas, which range up to 15 m
in height, and for its picturesque associa-
tion with the other trees (Figure 2).

Site Number 2

The towns of Loreto and Ciudad Insurgentes
are the nearest populations centers to this
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Figure 2. Typical stand of cardon with other plantsat

Site Number 1. Note human figure for scale.

ste. South of Loreto, the Ste encompasses
two smdl valeys formed by lava flows
Access to the firgt veley is a 45 km north
esst of Ciudad Insurgentes on Mexico High-
way #1, in front of the microwave tower
"Agua Amagd' (25° 3163 N and 110°
2638 W; 612 m &ad). The entrance to the
second valey is @ 58 km on Mexico High-
way #from Loreto (25° 3596 N and 111°
2166 W; 333 m ad); the vdley exits a 71
km on the same highway (25° 39.01' N and
111°1593 W; 402 m ad). The cardon stand
is located dong 5 km from the valey en-
trance. The valey bottom can be reached by
agmal dirt road that servesasmall ranch.

Both ddes of the valey ae covered by a
dene gand of cardon. A permanent stream
flows through the valey, a raity in this
region. Although a caitle ranch occurs in the
middle of the vdley, damage to the
vegetation may yet be reversble The in-
accessble dopes of the vdley ae reative
ly undisturbed.

Site Number 3

The nearest population center is the vil-
lage of Mulege. Accessto thissiteis81

km north of the town of Loreto
(26° 33 N and 111° 51' W; sea
level) on Mexico Highway # 1 by
a minor dirt road. The dte, on a
mesa of about 5,000 ha, is a the
southeen end of Bahia Con-

cepcion.

The stand of cardon at this ste is
characterized by dbundant large
individuds (515 m tdl) tha
have a low number of dde
branches per plant (three to six,
on average) (Figure 3), different-
tiging it from most wdl-
branched cadon growing dse
wherein BgaCdifornia

Site Number 4

The village of San Juan de los
Planes is the nearest population
center. Access to this dte is from
the  paved secondary road that
leads from the city of La Paz to
Sn Jan de Los Panes in the
Didrict of La Paz (a right turn on
a dirt road, before entering San
Juan de Los Planes that runs adong
sde the village foothdl fidd; the ste
begins 3 km down this road [from 23°
5692 N and 109° 5658 W, to 23°
5490 N and 109° 5743 W, a dis-
tance of 5 km).

This ste supports large stands of mas-
sive cardon, perhaps the biggest in dtat-
ure in Bga Cdifornia. In fact, this dte
may wel contan some of the larges
cacti in the world. Plants exceeding 10
to 15 m in height, with many massve
branches, ae very common in this
dense dand (Figure 4). Cadon is as-
sociated with challa cactus (Opuntia
cholla FA.C. Webe) and mesquite
(Prosopis articulata [S. Wats] Britt. &
Rose) a this ste. This is the most
threatened of the four proposed con-
servetion dtes; there is rgpid encroach-
ment from intensve agriculture and
catle ranching. Three lage section
(over 20 ha each) were dearcut by the
locd inhabitants as recently as Janu-
ary 1999 (Figure 5).

Figure 4. Cardon with low cholla cactus (Opuntia
cholla F.A.C. Weber) at Site Number 4. These mas-
sive specimens of cardon ar ethreatened by clearing.
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Figure5. (A) General view of destruction of cardon stands at Site

Number 4in 1998 and 1999. Arrows indicate fallen giant cardon. (B)
Close up of the destruction at the same ar ea.

PROPOSAL SUMMARY

An important component of the economy of
Bga Cdifornia Sur is internationa tourism
promoted by the unspoiled marine and ter-
restrid beauty of the region. We bdieve that
conservation, followed by limited deveop-
ment, of these proposed cardon consarva
tion stes will provide key ecotourism at-
tractions and additiond needed income for
the locd population. Laws and conservation
mechanisms have been legidated in Mexico
for protection of biologicd diversty (Secre-
taria de Desarrdllo Urbano y Ecologia 1988).
and the Ecologicd Minigry of the Mexican
Federd Government (Secretaria de Medic
Ambiente, Recursos Naturdes y Pesca) hes
dready declaed two lage aess of Bga
Cdifornia Sur as naurd reserves (Vizcano
Desert and Sera de La Laguna Mountan
Range). Thus, on hoth economic and legis-
lative bases, we believe that our proposd fog
the conservation of exemplary stands of car-
donin BgaCdiforniaSur isaviable one.

In summary, giant cardon is not an endan-
gered speciesin Bga CdiforniaSur. How-

eve, well-developed
gstands of this plant are
not common ad
should be protected and
showcased, as has been
done for sguao cac-
tus (Carnigea gigantea
[Engelm] Britt. &
Rosg) and Joshua tree
(Yucca brevifolia En
gedm.) in Arizona and
Cdifornia (UA),
where exemplary
sands of these plants
ae desgnated & "na
tional monuments."
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