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Ceratozamia mirandae is a
medium to large sized with
trunks up to one meter long
which are erect or prostrate
topped with an ascending to
spreading crown of up'to 23
pinnate/leaves approximately. It
IS Is entomophilous which
accords with that reported by De
La Cruz (1999) and only langurid
beetles have been observed




Ceratozamia mirandae is
endemic to the Sepultura
Biosphere Reserve along the
west of Sierra Madre of Chiapas.
It grows:in"Oak forest and
evergreen cloud forest between
altitudinal ranges from 900 to
1,200 meters above sea level



B L.
The pine-oak forests that are the
¢ycads principal’habitat are rapidly
being transformed by slash-and- burn:
agriculture techniques by subS|stenc‘e¢
farmers. This activity, though of a
lesser extent within the BioSphere.
reserve, is rendering the eycad an
endangered speCIes
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' During the exceptional drought '
. of 1998, forest fires have ',

affecfedthe cycad: * . . w %
__.populations, including the . .©
locality studied within the La
- Sepultura Biosphere Reserve. .
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Another new species of Ceratozamia (Zamiaceae)

from Chiapas, Mexico
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Ceratoramio mirandai sp. nov. from the Sepulturs Bicsphere reserve of Chispas, Maxico, is deseribed snd
ilhastrated. Its closest affinitics are with C. buesreriana Rogel from Tamaulipas of north-oast Mexico, but differs in

mals and femals cons oed trunk momphology.
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INTRODUCTION

Tha genus Corgdozamis o horned Zamia’ os the nams
suggeais, is largely restricted to Medoo, with an cat-
l¥ing spacies (T, mdumta Mig.) in Guatemials and Be-
lize. Rocantly s Censtons mis spocios has boan ropartad
{rom Henduras (Whitelock, pers. comm.). Much of cur
Imewladge of the distribution of Cerclosomic L its
native Maxico is dua to the asrly sxplamtory work of
Chambarlsin (12193 In recsnt years icformntion on
the genus has bs<n greatly szpandad by wockers from
Mmoo and Iealy (Norstog & Nicholls, 1887; ace also
Balduzzi, Do Luen & Sabate, 1951 52 aed Moratti &
Sobato, 1833), The genus is found mainly in deose
maist tropical woodlands, such as clood-forests, ever-
grecn. tropical ruinforcats and alss m mid-slevation
aalypine forests. Coradezs mia is much liks some robust
spacies of Zamic snd socording to Crans (189868) Cer.
atozomis, Zomis and the Cuban endemic Miooowas
nre phylogenstically related. Some Cergloramic spe-
ez nra basically srborescent with stems rarely mora
than about 1m tall, often leaning or curved and raraly
brarching. Otbors aro sami-hypegesus snd often
branching.

Dhring botanical explorstions sod corservation
stadics m the recently established Bissphors Reaarva
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of tha Sierrn Madra (Chispas) we oollected s Cer.
ateramiaspesaran with o thick, arborsacsnt, branched
trunk with large lesves and conss. Wa st considered
that this tazon formed part of the wide species concept
of Cerotozns mis norstogdi of Stevenson (1952) and Jones
1 1928). However, further sxplorations ot the typa of
locnlity of C. morstomi and other populations of this
species in the states of Chispas sod Omxaca, ss wwll
ns sxamination of the type of O rorsiogi (3se precading
paper pp. 77-B00 vie camie to the conclusion that we
had eollectod an wnralated new Commtons mia spocias.

SFECIES DESCRIFTION

Ceraparamio mirandod Yovides, Peres-Farror &
Iglasins sp. now.
Figs §, 4

Truncus primum semiglebosus demum cplindrious,
gracdis, ramasus, bumilis, 22-106 cm eltus; mtaphylls
lnnata, riangularia, stipulsts; folis pinnate; petislus
22-50 em longus: rechis 704115 em longa, petiolus ot
ruchis rectn; folicls oppoaits 6d subspposita, 49-52-
jugn, lmsarin; strobilus maseulinus lineari-cylindricus
28557 om longus, pedunculus tomentosus 2-11.5 rm
loogus; strobilus fameninus 2046 cm lengus, pedun-
culus tomemtosus, 5.5-14 an; seming 2.2-2.7 cm Jooga.
Affinis Coratoramiae kuestoniana: Regal.
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Systematic studies
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The cyecad Ceratozamia norstogii DLW, Stev.
(Zamiaceae) from southern Mexico: new information
on distribution, habitat and vegetative morphology
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Tha type lecality in Chiapas of the mre and endangesed Mexican cycad Ceratoaamia norstogi DLW, Stav, criginally
aollsted by C. A Purpus in 1925, has beon found. This ensbled us to emend sed ilhastzsts the description of C.
norstagii, thias clearing up some confusion surrounding the eoncept of this specios. Wa belisvs the cnfusion arcss
cwing to a eomposite hesbarium voucher consisting of urrelated material from apparently diffarent physicgraphic
regicns of Chizpas, Two further localities for C. norsfogil have also besn discoversed, oo in the neighbouring state
of Claznca. Additicoal informntion oo its habitat and distribation is presented.
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INTRODUCTION

While preparng a revision of the genus Cerataramis
in the stats of Chinpas, we sncountansd soms diffeuley
with thespecies conoept of ©. rorsiogsi senaw Stevonson
(1852 Stevenson had reported the distinctive char.
ncters of this specics ns being shert stemmed iless
than 50em), lesflots strongly relled, parnllal to the
leogitudinal plans aod with straight peticles aod ra-
chis. Ha ralnted it to Ceriomimia suragoree Maddlm,
which has a spirally twisted rachis with flat, straight
to foleate lsafets and is restricted to the smte of
Snn Luis Potosl in north-sastern Maxico. From this
description we find littls affinity botwean the twa taza.
However, his deseription of C. morstogii sppears to
be more mpplicable to O keesterione Regel from
Tammualipas.

Urfortunataly, Stevensen (1862) based his de-
seription on herbarmm specimens and, st best, on
oaltiveted plants. He was hamperad by nict being abla
to sxnming the plants in their oatacal habitat, espe-
cnlly that of the type cited balow:
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Helotyps oted (Stevenson, 1962 CHIAPAS: lasves
ned megusporcphylls with imeaturs ovules, CA
Purpus 8iii-1v, 1925(US) isotypsa US, F. Thefollowmg
FaTLiYpes wera also cited: CHIAPAS; Purpus {0068
24,1, 1882 (UCy; UNITED STATES, CALIFORNLA;
{reultivated material) Chom berlsin e, m! 13, ix. 1937 (F).
FLORIDA: (cultivated material) a mala cons collected
by Stanley K Kiem s/n! 14, vi. 1871 and leaves added
ot o later date to this wourher by J Womson
= nl D8, vi. 1881 (FTG: A female cone and ssed from
6 cultivated plant st FTG was also cted (aoocss ma.
GE.421R) that is no lengsr avnilabla.

REVISION OF MATERIAL AND FIELD
STUDIES

Drmg this study the above meoticned vouchers wara
axaminsd mnd alae sxtensiva fald studies carmied out,
aspecinlly ot the trpe locality and surrcunding srass.
Wo enmo to the ecoclusion that the description in
Stavenson (1862) was based upon various herbariom
wouchers of diatinet taza and populations, thus giving
rise to a confusion I the species definiticn of ©. mor-
stogii, The laaf voucher of .J. Waison 5/m corresponds
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Demographic studies

“Tres Picos™
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Mortality is high during the seedling stages of the life history
due to theprolonged droughts and fires.in its habitats

Table 1. Demographic-parameters of the two-populations of C. mirandae in the Sepultura Biosphere
Reserve. r: intrinsic population growth rate; R,: net rate of population turnover; A: finite population growth
rate estimated. from life table data; V... reproductive value (individuals per female); Ex: life expectancy.

Population r R, A \Y EX

X

“La Sombra” 0.57 5.85 1.77 20-30cm = 11.27 10-20cm =4.95
“Tres Picos” 0.84 8.2 2.33 10-20cm = 13.18 10-20 cm =4.06



Height
Class
(cm)
0-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

Mortality is high during the
seedling stages of the life

Mean
total
bases
42.6
123.07
565.68
985.71
1408.2
1721.2
1985
1996.1
2523.5

Increment

80.5
442.61
420.03
422.46
313.05
26377

11.15
538.48

Mean
leaves
lyear
1.44
1
2
3.67

7.8
12
16

PN

history-due to the prolonged

droughts and fires in its

habitats

Residence

30
80.5
117
114
60.4
40.1

22
0.7
24.9

Age
(year)

30
110.5
227.5
341.5
401.9

442
464
464.7
489.6
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The sex ratio is
approximately 9:1
male/female
respectively but this can
be deceiving'since male
plants cone more
frequently.than females

"La Sombra"

"Tres Picos" /

—

8 10 12 14 16 18 20

Generations

Figure 4. Population projection,of two the populations of Ceratozamia
mirandae in the Sepultura Biosphere Reserve



Genetic studies

Cuadro 10. Valores de alelos por locus,.diversidad genética, heterocigocidad y porcentaje de
loci polimérficos por especie. Los niumeros en negritas corresponden a los valores mas altos y bajos.

na A h H P
Sp/Poblacién n \Y D.S \Y DS M D.S M D.S %
C. alvarezii 11 165 0.48 128 032 018 0.18 0.28 0.25 61.80
C. mirandae Champerico 10 55 0437 1820 QSR 1021517 - @i83% <028 -§(3.20
C. mirandae Sierra Morena 10 1.59 " 049 124 "0.30 0.15 "0.15°.0.25 0.24  59.20
C. norstogii 15 1.75 0.43 1.3 032 0.19 ' 0.17v " 031 0.24 75.20
C:Chimalapas 15 1.92 0.27 1.34 0.27 022 | 0.15 0.36 - 0.20 92.00

Media 61 1.73 3 1.29 =5 0.19 3 0.30 - 72.68



Training with farmers or
campesinos or ejidatarios of
communities of Sepultura
Biosphere reserve







Upon cone dehiscence the seeds
are collected. The female cone
cycle is one year since female

" cone emerging until that itis

dehiscent. The seeds are then
stored for a further 9-12 months
pending embryo maturity

Seed production and
recruitment is relatively high
with-over 80% germination of
seeds and the female cones
produce from 74 to 170 seeds.
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‘Thg farmers are Otpanlzed e
through small group (5 to's |

persons) Each-farmer collect
x.(seeds in their“Predio” or - x.(_ k
. land butthey all collect.
. }ogetﬂer Originally when the _
o project began each*farmer by
~ established his nursery in hIS -
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We have observed that this 'species is distributed on both the
Pacific and inland slopes of the Sierra Madre'de Chiapas in five
municipalities. generally throughout the state of Chiapas. We
estimate between 1000 to 2000 plants. We recommend an [UCN
Red List category of Vulnerable (VU C, 2a), largely due'to

difficult-to-control destructive annual forest fires that occur in this
Reserve



A condition set by SEMARNAT“
speC|aI permission, they must re- -
introduce 5 to 10% of the seedlmgs

‘produced back:into habitat and to Seedling s
“establish one ejidal’ nursery. . for sale
Nurseries
In situ -

The original idea is to harvest
seed from mother plant, sow .
and cultivate the plants in
.order to provide andaddltlonal _
alternative income for the v
farmersrand at the sametime
the farmers are obliged to
protect the habitat from

Naturlal., ~Reintroduction ~ poachers and loggers
populations ' ' '

A
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Seedlingfor -
_reintroduction _
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~~ The nurseries have produced about 15,000 seedlings.

They have made a sale to Cycadmanla In the USA. Also
they,have made some national events such as national
- flower exhibitions i in"Mexico City W|th sales of’abeut $

30 000 pesos during sales at 2001 However, sales arenot -

- constant. During the period 1998 to 2000 they collected
~‘about 5,000 seeds per year. «I\lo exports have occurred
recently, nor de we have details on illegal trade. '
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