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Abstract We assess the national conservation status of the
amphibians and reptiles of Morocco by applying the IUCN
Red List Criteria at the national level and assess its utility
as a planning tool to establish regional priorities for con-
servation. We rely on the accessory data accompanying
regional red lists, mainly distribution range and habitats
used by, and threats affecting, species of conservation
concern. We also correlated some natural history traits to
examine the nature and causes of the risk of extinction.
With 13 species of amphibians (31% regionally threatened)
and 99 species of reptiles (14% regionally threatened),
Morocco is one of the Mediterranean countries with the
highest diversity of herpetofauna, mainly because of the
high percentage of endemism (amphibians 31%, reptiles
24%). The relative frequencies of threatened species were
found to be contingent on both taxonomic group and hab-
itat. The overwhelming importance of the threats of small
range and number of habitats used by species is different
from the threats to the same species at the global level; this
demonstrates the usefulness of national or regional anal-
yses of conservation status for setting conservation prior-
ities. The importance of regional assessment derives from
the fact that the boundaries set for conservation manage-
ment are mainly political rather than biogeographical.
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Introduction

he conservation status of species is one of the most

widely used indicators for assessing an ecosystem’s
wealth (Butchart et al., 2006), and the IUCN Red List of
Threatened Species (IUCN, 2010b) is widely recognized
as the most comprehensive way to evaluate conservation
status (Rodrigues et al., 2006; Miller et al., 2007). The Red
List, although with several limitations (Possingham et al.,
2002), has become an increasingly powerful tool in setting
priorities for the allocation of effort and funds for bio-
diversity conservation (Trousdale & Gregory, 2004). In
addition, the Red List Criteria (IUCN, 2008), although
designed to be applied at a global scale, have inspired several
authorities to apply the procedure nationally (Pinchera &
Boitani, 1997; Eaton et al., 2005). Assessment for national red
lists could be useful because it provides the global Red List
with valuable local information (Gardenfors et al., 2001), it is
vital to conservation globally (Rodriguez et al., 2000), and
the use of standardized criteria, adapted from the IUCN Red
List Criteria, offers the possibility of universally comparable
assessments (Miller et al.,, 2007). Despite the interest in
constructing regional red lists, however, there has been
limited testing of this application (Gardenfors, 2001) or of
the comparison between lists at the national and global levels
(but see Milner-Gulland et al., 2006). Because of lack of staff
or funds assessment of the national conservation status of
plants and animals has failed, particularly in developing
countries (Ascher & Healy, 1990). However, some of these
countries harbour the most important biodiversity hotspots
(Myers et al.,, 2000) and, because of socio-economic con-
straints, have many threatened species (Hoffmann, 2004).

The conservation status of the amphibians and reptiles
of the Mediterranean Basin has been assessed at the global
level (Cox et al., 2006) but the herpetofauna of Morocco
exhibit some characteristics that merit particular attention.
Compared to other Mediterranean countries Morocco has
a high diversity of terrestrial reptile species, the highest per-
centage of endemic reptile species, and the highest number
of European relict reptile species. Morocco also harbours
centres of diversity of some reptile genera (Acanthodactylus,
Chalcides and Blanus).

The primary function of the IUCN Red List is to assess
the extinction risk of species globally (IUCN, 2008). The
data presented in the Red List include information collected
to support the assessments (distribution and habitats of,
and threats to, the taxa assessed), and this information
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provides a baseline for setting conservation priorities
(Rodrigues et al., 2006). Using this information for sum-
marizing biological characteristics of species at risk, key
habitats for conservation, and more generalized threats,
would address one of the shortfalls of the IUCN Red List,
which is its lack of suitability for setting recovery actions for
the greatest number of species and habitats (Noss, 2000).
Analyses within the geopolitical limits of a country are
useful (Czech & Krausman, 1997) because most conserva-
tion decisions and budgets are planned independently by
country (Rodrigues & Gaston, 2002; Samways, 2003).

We explored the data gathered during the process of
performing a national red list of the amphibians and
reptiles of Morocco to determine (1) the extinction risk of
Moroccan amphibians and reptiles at the national level,
and to identify (2) the groups facing the highest extinction
risk, (3) the habitats that hold the most threatened species,
(4) the most significant threats, and (5) the relationships
between the threatened status of species and their natural
history. We also sought to establish whether threatened
Moroccan species share some of the traits reported to predict
species vulnerability (Webb et al., 2002). This analysis will
assist conservation planning in Morocco and provide in-
formation about two groups of terrestrial vertebrates fre-
quently neglected in conservation policy and consistently
underrepresented in networks of protected areas (Milner-
Gulland et al., 2006).

Methods

We assessed the conservation status of the 13 amphibian
species and 101 reptile species (99 extant plus two Re-
gionally Extinct) known to occur in Morocco (Western
Sahara included; total area 710,850 km?). The initial species
list was compiled from two distribution atlases that cover
the area entirely (Bons & Geniez, 1996) or partially (Geniez
et al,, 2004), although we considered recent changes in tax-
onomy (Appendix 1). The complete list of species is pre-
sented in Appendix 2. Reptiles, a paraphyletic group, is
considered here in its traditional sense. To evaluate extinc-
tion risk we used the Red List Criteria (IUCN, 2008) and
followed the guidelines for its application at the regional level
(IUCN, 2003). These guidelines are established (Gardenfors,
2001; Girdenfors et al., 2001; Miller et al., 2007) and rely on
three premises: (1) if the taxon is endemic to the region or if
the regional population of a species to be assessed is isolated
from conspecific populations outside the region, the criteria
must be used without modification; (2) if the population
within the region could undergo a ‘rescue effect’ from
populations outside the region, the resulting category must
be downgraded; (3) if the population within the region is
ademographic sink and the extra-regional source is expected
to decrease or cannot perform a rescue effect, the extinction
risk of the regional population may be upgraded. In Appendix
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2 we followed the Habitats Authority File and the Threats Type
Authority File of the IUCN (IUCN, 2010a). A species is
considered Threatened when it appeared listed in one of the
IUCN categories of Vulnerable, Endangered or Critically
Endangered, according to the criteria of Population Reduction
(A), Geographic Range (B), Small Population Size and Decline
(C) and Very Small or Restricted Population (D; IUCN, 2008).

For a regional assessment it is important to consider the
proportion of the global distribution that occurs within the
region (IUCN, 2003), and this was estimated for Morocco
from Cox et al. (2006) using the geographical information
system ArcView v. 3.2 (ESRL, Redlands, USA; Appendix 2).
We relied where possible on published information but also
on our experience researching amphibians and reptiles in
Morocco during the past 2 decades (Pearman, 2001). The
distribution of the main habitats in Morocco was obtained
from 14 months (1999-2000) of 1-km resolution data ac-
quired by the VEGETATION sensor of the SPOT 4 satellite,
delivered as multichannel daily mosaics (GLC, 2003).We
made statistical comparisons (with y* tests) of the frequen-
cies of categories, habitats and threats between Morocco and
the Mediterranean Basin only for reptiles because of the
small sample size for amphibians. Because of unbalanced
sample size, expected frequencies were adjusted to the lesser
sample size of the Moroccan fauna. To examine any po-
tential relationship between natural history traits and
threatened status we were constrained to those few traits
available: (1) distribution breadth, assessed by the number of
1:50,000 Moroccan topographic sheets with a record of
presence in Bons & Geniez (1996), corrected with Geniez
etal. (2004); (2) number of [TUCN minor habitats (the second
level for habitat type in the Habitats Authority File of the
IUCN; see Appendix 2); (3) body size, measured as the
average snout-vent length for adults of the largest sex; (4)
reproductive output, measured as mean annual number of
eggs or newborn.

We compared natural history traits between threatened
and non-threatened species with a Mann-Whitney U-test.
To test for an association between threatened status and
these predictor variables we used a generalized linear model
(GLM) with a binomial distribution of errors (threatened vs
non-threatened) linked to a logit function. To eliminate
variables without significant effects we selected the best models
using the Akaike information criterion (AIC: Burnham &
Anderson, 2004). As species with common ancestry are not
independent, a control for phylogeny is advisable (Pagel &
Harvey, 1988) but the absence of phylogenies for many of the
groups considered precluded an analysis by contrasts, and
therefore we performed the same analysis with genus and
family as statistical units (Pagel & Harvey, 1988). This procedure
would diminish the error because of the non-independence
of the statistical units, and similar results across the taxo-
nomic levels would suggest that they were not confounded

by phylogeny.
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Results

Our proposed national red list of the amphibians and
reptiles of Morocco indicates that 30.8% of the 13 amphib-
ian species and 13.9% of the 101 reptile species are
threatened (Table 1, Appendix 2). Two reptile species are
Regionally Extinct. Of the reptiles, 25.0% of the continental
chelonians, 12.1% of the saurians, 18.5% of the snakes and
none of the amphisbaenians are threatened (Table 1). The
percentage endemism of Moroccan amphibians and rep-
tiles is 30.7 and 23.8%, respectively. Of the reptile family
Scincidae (with 18 species in Morocco) 33.3% are threatened
and 50% endemic. All threatened species of amphibians
were categorized by criteria B (geographic range) of the Red
List Criteria, and for reptiles 10 of the 14 threatened species
were categorized by criteria B, two by criteria A (reduction
in population size) and two by criteria D (population size or
area of occupancy; Appendix 2). Criteria B was used for the
evaluation of 78% of the threatened species.

Comparing threatened species at the Moroccan and
global scales, three amphibian species were categorized at
higher risk at the regional scale, and none at lower risk, and
12 reptile species were categorized at higher risk, and three
at lower risk (Appendix 2). The frequency of threat categories
of reptiles differed significantly between the two geographical
scales (yZ = 30.34, P < 0.001; Table 1).

Amphibians occur in most major habitats in Morocco,
and threatened species are notably present in savannah and
desert habitats (Table 2). Reptiles occur in all major
habitats, and there is no difference in occurrence between
threatened and non-threatened species (33 = 2.51, P = 0.98;

Conservation priorities for herpetofauna

Table 2). There is no correlation between the number of
non-threatened and threatened species and habitat area
(r¢ < 0.22 for both comparisons). The habitats in which
threatened reptiles most frequently occur are scrublands and
grasslands (Table 2). Threatened amphibians occur on
average in fewer minor habitat types (mean = 5.0 SD 2.9,
n = 4) than non-threatened species (mean =13.1£SD 5.7,
n=9; U-test, Z=2.08, P < 0.05), and the same is true for
reptiles (mean = 3.2+ SD 1.8, n =14 vs mean = 5.3+ SD 3.2,
n = 87; U-test, Z = 2.44, P = 0.01; Appendix 2).

The most pervasive threats to amphibians in Morocco
are habitat loss and degradation, affecting 100% of the
threatened species and 69% of all species (Table 3). The
primary causes of habitat loss are shifts in agricultural
practices and groundwater extraction.

The most pervasive threats to Moroccan reptiles are the
intrinsic factors of the species, affecting 100% of the threat-
ened species, followed by habitat loss, accidental mortality
and harvesting (hunting/gathering; Table 4). The main in-
trinsic factors that place reptiles at risk of extinction are
restricted range, low density and limited dispersal capacity.
The main causes of habitat loss are the increasing surface area
devoted to modern agriculture. Harvesting threatens reptile
species in Morocco, mostly snakes, because of collection for
traditional medicine and entertainment. Different sets of
threats affected Moroccan and Mediterranean reptiles consid-
ering either all species (2, =148.76, P <o0.001) or only
threatened species (y2, = 475.02, P < 0.001). Intrinsic factors
have more impact on Moroccan than on Mediterranean
reptiles, and Moroccan reptiles are less affected by habitat

TaBLE 1 Summary of our national red list assessment of the amphibians and reptiles of Morocco, and the number of endemic species in
each group, with a summary of the global status of the amphibians and reptiles of the Mediterranean Basin (from Cox et al., 2006) and,
for reptiles only, y* tests between the total numbers in each category in Morocco and the Mediterranean Basin.

Red list status’

No. of endemic

RE (EX) CR EN A\%0) NT DD LC Total species
Morocco
Anura 1 2 3 5 11 4
Urodela 1 1 2 0
Amphibia total 1 3 4 5 13 4
Testudines 1 1 2 4 0
Amphisbaenia 3 3 2
Sauria 1 4 3 12 46 66 21
Ophidia 5 5 3 14 27 1
Crocodylia 1 1 0
Reptilia total 2 1 4 9 17 3 65 101 24
Mediterranean Basin
Amphibia 1 1 13 13 17 61 106
Reptilia 1 13 22 11 36 19 253 355
%> (Reptilia: Morocco vs Mediterranean)

34 1.8 0.6 5.6** 2.6 0.9 0.3

'RE, Regionally Extinct; EX, Extinct; CR, Critically Endangered; EN, Endangered; VU, Vulnerable; NT, Near Threatened; DD, Data Deficient; LC, Least

Concern; **, P < 0.01
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TasLe 2 The numbers of threatened and non-threatened species of amphibians and reptiles (with column-wise percentages in
parentheses) that occur in each habitat type in Morocco (considering only major habitats from the Habitat Authority File of the IUCN,
2010b), y* tests between the numbers of threatened and non-threatened reptile species that occur in these habitats in Morocco (all
differences are non-significant), and the area of these major habitats in Morocco, taken from the Global Land Cover 2000 Project
(GLCP; see Methods). As the GLCP did not identify exactly the same habitats as the Habitat Authority File the following pairs of major
habitats in the Habitat Authority File were combined for the calculation of area: grassland + savannah, desert + coastline, wetlands + artificial

aquatic.

Amphibians Reptiles

Threatened (%)  Non-threatened (%) Threatened (%)  Non-threatened (%)  »* Area, km? (%)
Forest 1(8.3) 5 (11.9) 2 (5.7) 22 (7.4) 0.13 18,257 (2.4)
Scrubland 2 (16.7) 6 (14.3) 9 (25.7) 56 (18.8) 0.89 36,740 (5.2)
Savannah 2 (16.7) 1(2.4) 2 (5.7) 21 (7.0) 0.08 149,161 (21.0)
Grassland 1(8.3) 6 (14.3) 7 (20.0) 62 (20.8) 0.01
Rocky 3 (8.6) 28 (9.4) 0.02 142,462 (20.1)
Desert 2 (16.7) 1(2.4) 4 (11.4) 39 (13.1) 0.07 267,855 (36.5)
Coastline 2 (5.7) 23 (7.7) 0.18
Artificial terrestrial 1(8.3) 6 (14.3) 5 (14.3) 39 (13.1) 0.03 93,081 (0.4)
Wetland 2 (16.7) 9 (21.4) 1(28) 4(1.3) 0.59 852 (0.1)
Artificial aquatic 1(8.3) 8 (19.0) 0 (0.0) 4 (1.3) 0.46

loss, invasive species, human disturbance and pollution
(Table 4).

Threatened reptile species have, on average, a more
restricted distribution (presence in 9.7 £ SD 11.1 topographic
sheets; n = 14) than non-threatened species (58.0+SD 55.2,
n=85; Z= 4.3, P<<0.001) and use fewer minor habitats.
There is no difference in body size (317.1£SD 325.6 mm
snout-vent length vs 224.9+SD 276.4 mm snout-vent
length; Z =139, P = 0.2) or reproductive output (8.4+SD
6.6 eggs or newborn vs 83+SD 5.8 eggs or newborn;
Z = 0.03, P = 0.97) between threatened and non-threatened
species. In the GLMs distribution range was not included
as a predictor variable because it was frequently used as a
criterion to evaluate the conservation status and its in-
clusion would therefore be tautological. Four models were
statistically significant, all of them including the number of
habitats. The best model included number of habitats and

body size but the effect of body size was not significant
(Wald statistic = 2.78, P = 0.10). The second best model
only included the number of habitats but the AIC value
increased only marginally (Table 5). The same results were
obtained at the genus and family levels (the latter was non-
significant, probably because of small sample size; Table 5).
These results suggest that the number of habitats in which
a species occurs is an important predictor of the conserva-
tion status of reptiles.

Discussion

The number of amphibian species in Morocco is low but
similar to other African countries north of the Sahara
(Schleich et al.,, 1996). However, the species richness of
Moroccan reptiles is one of the highest amongst the
countries of the Mediterranean Basin and similar to that

TaBLE 3 Number of threatened and non-threatened amphibian species in Morocco (this study) and the Mediterranean Basin (global Red
List assessment, from Cox et al., 2006) affected by major threats (from the Threats Type Authority File of the IUCN; IUCN, 2010b). Note
that species assessed overall as not falling into one of the ITUCN threat categories may still, nevertheless, be subject to some threats.

Morocco Mediterranean
Threat Threatened Non- threatened Threatened Non-threatened
None 0 4 0 9
Habitat loss 4 5 19 67
Invasive species 1 3 6 32
Harvesting 0 1 4 11
Accidental mortality 1 3 0 4
Direct persecution 0 0 0 0
Pollution 2 5 13 55
Natural disasters 3 1 3 16
Change in native species dynamics 0 0 1 6
Intrinsic factors 4 3 16 14
Human disturbance 0 0 3 1
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TasLe 4 Number of threatened and non-threatened reptile species in Morocco (this study), with j* tests' of differences in frequencies,
and the Mediterranean Basin (global Red List assessment, from Cox et al., 2006) affected by major threats (from the Threats Type
Authority File of the IUCN; IUCN, 2010b), and % tests' between between Morocco and the Mediterranean Basin for frequencies of all
species and threatened species. Species assessed overall as not falling into one of the IUCN threat categories may still, nevertheless, be

subject to some threats.

Morocco Mediterranean 7% (Morocco vs 1> (Morocco vs
Non- Non- Mediterranean, Mediterranean,
Threat Threatened threatened Threatened threatened all spp.) threatened spp.)
None 0 39 0 76 10.46** 0.00™
Habitat loss 10 19 426 38 161 16.59*** 2,717
Invasive species 0 0 8 12 6.85%* 3.67™
Harvesting 4 16 9.00** 14 67 0.76" 0.74™
Accidental mortality 4 20 12.80" 7 34 11.56%% 3.43™
Direct persecution 5 16 7.56** 4 53 0.29" 6.95%*
Pollution 1 1 0.00™ 7 26 7.87%* 1.57™
Natural disasters 1 2 0.50™ 3 3 0.31™ 0.25™
Change in native species dynamics 0 0 4 7 0.00™ 0.00™
Intrinsic factors 14 25 4.84% 22 14 89.15%%* 452.61°*
Human disturbance 1 3 1.33" 10 23 4.91% 3.10™

'ns, non-significant; *P < 0.05; **P < 0.01; **P < 0.001

of larger countries such as Algeria and Egypt. A number of
reasons account for this and the presence of the highest
mountains in North Africa (the High Atlas rises to 4,167 m)
is one of the most important. Morocco is traversed by four
mountain ranges (from north to south, the Riff, Middle
Atlas, High Atlas and Anti-Atlas); the two northernmost
are refuges for relict species of European origin and all har-
bour species endemic to the mountains. As a result, ende-

TaBLE 5 List of the best GLMs, after 200 replications, of the
influence of natural history traits at the levels of species, genus
and family (the predictors) on threatened status (the dependent
variable). Predictors at the species level are: body size, expressed
as mean snout-vent length (mm) of the largest sex; habitat,
number of minor habitats used by the species; output, mean
annual reproductive output of the species (number of eggs or
newborn). Predictor variables at the genus and family levels are
the means of the scores of these variables at the species and genus
levels, respectively. Variables with a significant effect are in bold.
For more details, see Methods section.

Variables in the model df AIC P
Species
Body size, Habitat 2 76.45 0.006
Habitat 1 77.07 0.006
Body size, Output, Habitat 3 78.34 0.016
Output, Habitat 2 78.99 0.021

Genus

Mean body size, Mean habitat 2 46.43 0.026

Mean habitat 1 46.50 0.023

Mean output, Mean habitat 2 47.42 0.044
Family

Mean habitat 1 22.61 0.068
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mism amongst Moroccan reptiles is high for a country
embedded in a large continent, and is comparable to that
observed on islands. Globally, highlands have been identified
as important areas of vertebrate diversity (Rahbek & Graves,
2001). Other factors that contribute to the high species richness
in Morocco are the former connection of north-west Africa
with Europe, through what is now the Strait of Gibraltar, the
Saharan habitats in the south, and the Macaronesian coastal
corridor of the Western Sahara through which some Sahelian
species reach the south-west of the country.

The percentage of Moroccan amphibians that are re-
gionally threatened is higher than that of Mediterranean
amphibians that are globally threatened (25.5%; Cox et al.,
2006) but approximately the same as the overall percentage
of globally threatened amphibians (32.5%; Stuart et al.,
2004). The percentage of Moroccan reptiles that are re-
gionally threatened is similar to that of Mediterranean
reptiles that are globally threatened (12.3%; Cox et al,
2006), suggesting that the overall conservation status of the
Moroccan reptile fauna is similar to that observed in the
Mediterranean Basin.

Species of the family Scincidae, however, are particularly
at risk, and this family includes the only species in Morocco
on the brink of extinction. Regionally some amphibian and
reptile species are in a category of greater extinction risk,
and some reptiles are in a category of lower risk, compared
to globally. In regional red list assessments it is usual for
some species to fall into a category of higher extinction risk
compared to the IUCN Red List (Keller et al., 2005); widely
distributed and globally abundant species can be regionally
restricted and subject to a demographic sink without the
possibility of extra-regional populations to perform a rescue
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effect (Eaton et al., 2005). A lower category of extinction
risk at a regional level is less common (IUCN, 2003).

With respect to habitat use, some threatened amphib-
ians occur in desert and savannah. We were unable to
measure habitat areas within protected areas because of the
lack of accurate maps but according to data in the Executive
Program for Protected Areas in Morocco (Ministere de
I'Agriculture, 1994) these two habitats are not well repre-
sented in the current network of protected areas. Arid
habitats in the south of Morocco (scrubland, desert and
savannah) are key habitats for threatened amphibians and
reptiles and are conservation priorities. These areas have
been neglected in demarcation of protected areas, perhaps
because of the low biodiversity of endothermic vertebrates
or game species there (Milner-Gulland et al., 2006). A good
example of such areas are the small dune fields throughout
the Taffilat region (i.e. Erg Chebbi), which have a high
diversity of reptiles but are threatened by off-road recrea-
tional driving and construction of tourism facilities.

Most of the generalist amphibian and reptile species of
Morocco are not threatened. A broad pattern of habitat use
is considered an important characteristic in determining
the ability of species to remain in an area following diverse
human impacts (Santos et al., 2007; see Attum et al., 2006,
for a particular case). The link between conservation
concern and habitat specialization of the herpetofauna of
Morocco, however, derives from the fact that many of the
threatened species occupy marginal habitats, especially
those at the southern or northern limits of their distribu-
tion. Conservation of the diversity of the herpetofauna of
Morocco requires identification of these marginal habitats,
especially in the wet mountain habitats in the north and
subtropical Macaronesian scrublands in the south.

The distribution of threatened species can be deter-
mined at any scale by an interaction between the biological
mechanisms promoting species diversity and the mecha-
nisms (mostly anthropogenic) eroding that diversity (Orme
et al., 2005). The major threat to Moroccan amphibians is
habitat loss and degradation, and this is also the most
pervasive threat to biodiversity generally (Baillie et al., 2004).
In Morocco many wetlands have been lost through drainage
(Ramdani et al., 2001), with implications for amphibians,
which have poor dispersal ability. For reptiles it is the species’
intrinsic factors that result in a high percentage being of
conservation concern, suggesting that humans have few
negative influences on their conservation. The restricted
range of some species is the most pervasive threat factor for
threatened reptiles, contrary to that observed in the wider
Mediterranean Basin (Cox et al., 2006). The number of
habitats in which these species occur is probably a surrogate
for a variable not included in the model, species’ range. This
is not the spurious result of analysing a large country without
comprehensive data for species’ chorology but the conse-
quence of a significant portion of the diversity comprising

https://doi.org/10.1017/50030605310000992 Published online by Cambridge University Press

species at the limit of their ecological requirements and
distribution (Gaston, 2003). Morocco, because of its geo-
graphical position, contains faunal elements of both the
Aethiopic and Palaearctic but some of the species are
represented only by scattered and/or small populations.
This is the main reason that the number of habitats and
restricted range are of overwhelming importance as intrinsic
factors threatening many Moroccan reptiles.

Although assignation of a high risk status to species at
the edge of their range could be a shortcoming of regional
red lists when assessing mobile vertebrates such as birds
(Eaton et al,, 2005), we believe that this is not the case for
reptile populations at the edge of their range because of
their lower capacity for dispersal. Unlike amphibians, har-
vesting, persecution and human disturbance have an impact
on reptiles, especially on some of the venomous snake spe-
cies sought for snake charming and traditional medicine.

We believe this regional red list for Moroccan herpeto-
fauna has more predictive power than the [UCN Red List in
priority ranking for national conservation action, providing
data for prioritizing habitats and areas for conservation
(Rodrigues et al., 2006). Because of its high endemism
Morocco makes a disproportionately large contribution to
the diversity of the herpetofauna of the Mediterranean Basin.
The reptiles of Morocco are also relatively well conserved
compared to other Western Mediterranean countries for
which this group has been assessed nationally, such as
Spain (Pleguezuelos et al., 2002) and Portugal (Cabral,
2005). The regional conservation assessment of Moroccan
amphibians and reptiles was different from the assessment
of the same species at the global level at the rank of
habitats that harbour threatened species and the major
threats affecting these species. Although national bound-
aries are often irrelevant to populations, our national
assessment indicates the usefulness of regional red list
analyses for detecting conservation priorities in smaller
regions (IUCN, 2003). Our results also demonstrate that
the current network of protected areas in Morocco does
not appear to fulfil the conservation requirements of the
country’s threatened amphibians and reptiles.
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