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Six 100 x 100 m quadrants were established in the arid area where Stenocereus 
eruca has been recorded, al1 individuals were counted and measured and the main 
habitat characteristics recorded. A new distribution record is reported, but these 
observations indicate that the original range is threatened. It is recommended 
that the establishment of a reserve in the northern part of the range where habitat 
characteristics promote locally abundant populations and thus implement a 
genetic reservoir in order to guarantee the conservation of this unique endemic 
cacti. 
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Introduction 

Stenocereus eruca (Brandegee) Gibson & Horak is an unique succulent plant species, one of 
the more curious cacti of the world (Gibson & Nobel, 1986). It is the only cactus of arid 
México which does not grow erect; instead, its almost unbranched stem is totally flattened 
and horizontaily creeps over the soil (Fig. 1) with only the apex raised for a few centimeters 
above the soil surface. 

The mode of propagation of S. eruca is mainly vegetative: each stem develops a few 
ramifications which eventuaily form new individuals by the separation from the original 
stem by lengthening followed by tissular death of the link section. There are authors, such 
as Bravo-Hollins (1978) who believe that this species exhibit the clearest form of vegetative 
reproduction. Such a reproductive method also creates the impression when the new off- 
shoots are grown that the individual is moving horizontally, hence its popular English 
name of 'the walking cacti', 'the creeping cacti' or 'devil'. In Spanish the local name is 
'chirinola'. 

The chirinola is currently endangered, mainly because its original, very narrow 
distribution range has been greatly affected due to agricultura1 practices, road 
construction and waste dumps; it is also threatened by the illegal activities of the cacti 
collectors (Hastings et al., 1972). 

There are few scientific studies dealing with S. eruca, and most of them are contained in 
general descriptions focused on taxonomical or morphological aspects (Britton & Rose, 
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Figure 1. A natural population of Stenocereus eruca. 

1920; Hastings et al., 1972; Gibson & Horak, 1978; Gibson & Nobel, 1986; Nobel, 1988) 
or biochemical considerations (Zenteno & Cordoba, 1981; Zenteno et al., 1988). 

The airn of this present study is to show the distribution range of this endangered 
species, to analyse the characteristic features of its habitat and to offer suitable 
recornrnendations for promoting the protection of such an amazing cacti species. 

Material and methods 

The distribution of this species, as shown by Hastings et al. (1972), presents a restricted 
geographical range, lying between 24O24' to 25'52'N and 111°32' to 112°10'W in the 
Mexican State of Baja California Sur. 

During the last week of January 1992 we traversed the area in which the presence of 
S .  eruca had been previously recorded by jeep. In the six zones where the presence of the 
'chirinola' was confirmed, 100 x 100 m quadrants were established in which the following 
data were recorded: number of groups of chirinola in the quadrant (identifiable close- 
groupings of S.  m c a  individuals); number and size of individuals constituting each group. 
The number, cover and height of al1 the other species associated with each grouping were 
also recorded. Altitude above sea leve1 was recorded with an altimeter Thommen TX; soil 
texture was estimated by the touch method (Aguilera & Martinez, 1980; Cuanalo, 1981) 
and, finally, the percentage of stony cover was visually estimated. 

A Principal Component Analysis (PCA) (Conner & Adkinson, 1977; Morrison, 1981) 
was performed for al1 the data gathered from each quadrant in order to identify which 
variables were associated with the species success, as measured by the number of 
individual chirinola present in each quadrant. 

Results 

Figure 2 shows the explored area, the range of distribution of S .  eruca and the precise 
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Figure 2. The distribution range of Stenocereus eruca. The numbers indicate the records reported by 
previous authors (Hastings et al., 1972) and the letters, the present study sites. 

locations of each established quadrant. As can be seen our southern record at Estero 
Salinas (F) is further to the south than that reported in the literature (4) (Hastings et al., 
1972). Table 1 shows the names and precise locations of the study quadrants. 

Table 2 gives the average main habitat features recorded for each quadrant. This shows 
that there are considerable variations in severa1 parameters, such as average group size and 
average individual numbers, but there are also small differences among quadrants in 
parameters such as average cacti height and average percentage stony cover. 

The results of the Principal Component Analysis performed with al1 variables recorded 
for each transect are shown in Table 3. This shows that for the study sites the chirinola 
success (D) is mainly associated with the following factors: herb cover (A), shrub cover (B) 
and group size (C), which can be more easily seen in Fig. 3. 

Most of the shrubs associated with S. emca are of relative small canopy, fleshy stems and 
without leaves for most part of the year (Table 4). 
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Table 1 .  Sarnpling localities of Stenocereus eruca 

Location 

Code Locality Latitude Longitude 

A Poza grande 25'46' 112'03' 
B La Purisima 25'34' 11 1°52' 
C Sto. Domingo 25'32' 112"011 
D San Buto 25'01' 1 12"02' 
E San Carlos 25"Ol' 1 1  1'58' 
F Estero Salinas 24'33' 1 1  1'42' 

Altitude 
(m.a.s.1.) 

20 
50 
1 o 
5 

60 
2 

Discussion 

The present area of distribution of S. emca includes the lowest portion of the 
phytogeographic region known as the Hiray Flatlands or Bahía Magdalena Valleys in the 
southern tip of the Sonoran Desert Region of Baja California Sur. The flatlands were 
formed by sedirnentation, during the end of the Tertiary period, of alluvial deposits 
brought down from the highlands in the east of the peninsula. These sedimentary plains 
are now exposed by the fa11 in sea level andlor by elevation of the respective tectonic plate. 
Deposited under such conditions, the substrate is seen in profile as wide steps which the 
geologists refer to as 'marine terraces' (Hausback, 1984). 

The relative 'youth' of such terraces (Pliocen+Pleistocene), would suggest that the 
speciation process of chirinola is a recent one. It is highly probable that S. emca has 
been derived from some population of S. gummosus (Engelm.) Gibson & Horak a 
philogenetically close relative (Gibson & Horak, 1978). Both species now share the sarne 
distribution in the Bahía Magdalena flatlands, however S. gummosus also occurs along 
most of the Baja California Peninsula (Shreve & Wiggins, 1964; Hastings et al., 1972; León 
de la Luz & Domínguez, 1991). 

With regard to the distribution range of S. eruca we reconfirm that in spite of the 
relatively small geographical area, the populations are scattered, i.e. its distribution is 
disjunct. We also reconfirm that the northern population is more widespread than the 
southern one. It is difficult to establish after 20 years (Hastings et al., 1972) whether the 
gap between the disjunct populations has increased. However, for the first time, it is 
recorded that the chirinola at 24"33'N, 11 1°42'W represents the most southern record for 
this species. 

Regarding the habitat characteristics associated with the successful growth of S. emca, 
we can infer that a vegetation structure where there exists a high level of natural low 
vegetation, such as herbs and small shrubs, promotes the development of the chirinola, i.e. 
it grows best in natural vegetation where the number and cover of trees are low, but the 
herbs and small shrubs are weil represented. Probably, perennial herbs and shrubs could 
provide some kind of protection for the new off-shots. 

Although it is posible to find such habitat characteristics over a large area within the 
original distribution range, the natural vegetation has been so altered by such human 
activities as agricultura1 malpractices, roads, new settlements, and overgrazing that there 
are no longer any chirinola populations remaining. Furthermore, the degraded zones are 
increasing because of the increase in the human population and associated malpractices so 
that after severa1 years of misuse the water and the soils resources are exhausted and the 
farmers are compelled to clear new areas for cultivation. 



Table 2. Main habitar features for each quadrant, standard devMtwn is s h n  inparentheses. Soil textures are: 1 = Sandy; 2 = Sandy-clay; 3 = Clay 

Average Average Average Average Average Average Average Average 
group individual individual Average herb herb herb shnib shmb 

Quadrant size size numbers diversity cover number height cover cover 

ti 
Average Average Average Average Average Average Average Average 

shnib tree tree tree cacti cacti cacti Soil cover 
$ 

Quadrant number height cover number height cover number texture per cent E 
1 7-13 0.0 0.0 0.0 0.24 0-66 0.50 3 0.0 2 

(7.18) (0.0) (0.0) (0.0) (0.48) (1.80) (0.93) (0.0) (0.0) 
2 43-22 0.0 0-0 0.0 0-63 0.91 5-24 2 10.22 

!2 
C 

(4.28) (0.0) (0.0) (0.0) (0.43) (0.27) (2.42) (0.0) (4- 82) 2 
3 10.27 1-58 0.77 0-08 0.23 0.10 1-08 2 0-0 

(6.59) (4.3) (2.77) (0.28) (0.25) (0.16) (1.50) (0.0) (0.0) 
4 8-00 0.00 0.00 0.00 0.27 0.05 0-33 3 0.0 

(1 .OO) (0.0) (0.0) (0.0) (0 .4)  (0.08) (0.58) (0.0) (0.0) 
5 0.33 0.0 0.0 0.0 0.22 0-08 0.58 2 0-0 

(0.71) (0.0) (0.0) (0.0) (0.27) (0.05) (0.33) (0.0) (0.0) 
6 10.0 0.0 0.0 0.0 0.52 0.33 0.40 1 0.0 

(9.06) (0.0) (0.0) (0.0) (0-73) (0.66) (0.55) (0.0) (0.0) 
Vi 
\O 
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Table 3. Results of the Principal Component Analysis 

Factor 

Variable loadings 

A Herbscover 
B Shrubcover 
C Groupsize 
D Individual number 
E Quadrant number 
F Shrub height 
G Cacti number 
H Diversity 
1 Shrub number 
J Cacti height 
K Treecover 
L Treenumber 
M Herbs number 
N Stonycover 
O Individual size 
P Herbs height 
Q Clone number 
R Tree height 
S Soil texture 
T Cacticover 

Variance explained by component 
Percent of total variance explained 

Recommendations 

With a narrow distribution range the once locally abundant, S. eruca populations is 
currently severely threatened, mainly due to the degradation of the habitat. Also, because 
of its uniqueness among other members of the Cactaceae, the chirinola is a preferred target 

Factor 1 

Factor 1 

Figure 3. Factor loading plots between factor 3 and factor 1. 
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Table 4 .  Main species and life forms of plants associated with Stenocereus eruca 

Species 

Encelia californica Nutt. var. asperifolia S. F. Blake 
Krameria parvifolia Benth. var. parvifolia 
Aniplex barclayana (Benth.) Dietr. subsp. lurida (Brandegee) Hall & Clements 
Euphorbia califmica Benth. var. califmica 
Jarropha cinerea (C. G. Ortega) Muel1.-Arg. 
Suaeda moquini (Torrey) Greene 
Opuntia spp. 
Stenocereusgummosus (Engelm.) Gibson & Horak 
Prosopis articulata S. Wats 

- 

Life form 

Perennial herb 
Perennial herb 
Perennial herb 
Shrub 
Shrub 
Shrub 
Cacti 
Cacti 
Tree 

of iiiegal collectors. We believe that there are two urgent complementary tasks requiring 
implementation in order to guarantee the preservation of this species: to establish a 
Federal or State Reserve among the northern vicariant population, where its population is 
higher and most widespread, and to implement a genetic reservoir in some research center 
or educative institute of the Baja California Sur State. We believe that, according to the 
habitat characteristics analysed, the place where it would be biologically successful to 
implement such a reserve is near La Purísima, where we found maximum success among 
the population. 

To implement such tasks it is necessary to cal1 attention to the present state of the 
chirinola populations. We believe that this present work will help to further the 
conservation of this Mexican endemic species. 

This work was supported by the Centro de Investigaciones de Baja California Sur, the Secretaría de 
Programación y Presupuesto (SPP) and the Consejo Nacional de Ciencia y Tecnología of México 
(CONACyT). We would like to thank to one anonymous reviewer and to Dr G. E. Wickens, 
Plant Sciences Editor for the Journal of Arid Environments, for their invaluable comments and 
suggestions on an early version of the manuscript. To D. Vázquez and to V. Hirales who typed the 
manuscript . 
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