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Figure 5. Probability distribution of reconstructed bioclimatic parameters using inverse modelling under 200 (light) and 340 (dark)
ppmv CO2 for a few sites selected in the four studied geographical zones

Acknowledgements

This research was funded by the EC Environment

and Climate programme (contract ENV4-CT9-0075),

by the EC INCa programme (contract ERB ICI8

CT98-0274), and by the French Programme National

d'Etude de la Dynamique du Climat (PNEDC) and by

the French Programme Environnement, Vie et Societe

(comite SEAH). It is a contribution to the Paleocli

mate Modeling Intercomparison Project PMIP. We are

grateful to Le. Prentice for helpful discussions and to

E. Parent and Thierry Fahmy who introduced us to the

Metropolis-Hastings algorithm.

REFERENCES

Atkinson, T.e., Briffa, K.R. & Coope, G.R., 1987. Seasonal
temperatures in Britain during the past 22,000 years re
constructed using beetle remains. Nature, 325: 587-593.

Barnola, J. M., Raynaud, D., Korotkevich, Y. S., & Lorius,
e., 1987, Vostok ice core provides 160,000 year record
of atmospheric CO2. Nature, 329: 408-414_

Bartlein, P.J., Prentice, Le. & Webb, T., III, 1986. Climatic
response surfaces from pollen data for some eastern
North American taxa. J. Biogeography, 13: 35-57,

Bonnefille, R., Roe1and, J. e., & Guiot, J_, 1990. Climatic
reconstruction for the last 40,000 years in East Africa.
Nature, 346: 347-349 _

Caudill, M. & Butler, e., 1992. Understanding neural net
works. VoU, Basic Networks. The MIT Press, 309 pp.

de Vernal, A., Turon, J.-L. & Guiot, J., 1994. Dinoflagellate
cyst distribution in high latitude environments and de
velopment of transfer function for the reconstruction of
sea-surface temperature, salinity and seasonality, Can. 1.
Earth Se., 31: 48-62.

Fauquette, S., Guiot, J., & Sue, J.P., 1998. A method for
climatic reconstruction of the Mediterranean Pliocene
using pollen data. Palaeogeogr., Palaeoclim., Palaeoe
col., 144: 183-201.

ecologia mediterranea 25 (2) - 1999 203



Cuiotet al.

Gasse. F. & Tekaya, F., 1983. Transfer functions for esti

mating paleoecological conditions (pH) from East Afri

can diatoms. Hydrobiologia, 103: 85-90.

Grichuk VP (1984) Late Pleistocene Vegetation History. In:
Velichko AA (ed) Late Quaternary Environments of the
Soviet Union, University of Minnesota Press, Minnea

polis. 155-179.

Guiot, .I .. Bcaulieu, .I.L. de, Pons, A. & Reille, M., 1989. A

140,000-year climatic reconstruction from two European

pollen records. Nature, 338: 309-313.

Guiot . .I., Chcddadi, R., Prentice, I.e. & Jolly, D., 1996. A

method of biome and land surface mapping from pollen

data: application to Europe 6000 years ago. Palaeocli
mates: data and modeling, I: 311-324.

Guiot, .I., Torre, F .. Jolly, D .• Peyron. 0., Boreux, J.J. &

Cheddadi. R., Inverse vegetation modelling: a tool to re

construct palacoclimates under changed CO2 conditions.

Ecol. Model. (in press)
Hastings. W.K.. 1970. Monte Carlo sampling methods using

Marb)v chains and their application. Biometrika. 57: 97

109.

Haxeltine. A. & Prentice, I.e.. 1996. BlOME3: An equilib

rium terrestrial biosphere model based on ecophysi

ological constraints, resource availability, and

competition among plant functional types. Global Bio
geochemiml Cvcles, 10: 693-709.

Huntley. B., Bartlein, PJ. & Prentice, I.e.. 1989. Climatic

control of the distribution and abundance of beech in

Europe and North America. 1. Biogeogr.• 16: 551-560.

Hutson. W.H .. 1979. The Agulhas current during the late

Pleistocene: Analysis of modern faunal analogs. Science,
207: 64-66.

Imbrie. J. & Kipp, N.G., 1971. A new micropaleontological

method for quantitative paleoclimatology: application to

a late Pleistocene Caribbean core. In: K.K. Turekian

(ed): The Late Cenozoic Glacial Ages, Yale University

Press. New Haven. 71-181.

Iversen . .I .. 1944. Viscum. Hedera andl/ex as climatic indi

cators. Geol. Fiiren. Fbrhandl. Stock .. 66: 463-483.

Jolly, D. & Haxeltine, A., 1997. Effect oflow glacial atmos

pheric CO2 on tropical African montane vegetation. Sci
ence. 276: 786-788.

.Ioussaume. S. & Taylor, K., 1995. Status of the palaeocli

mate modeling intercomparison project (PMIP). In:
« Proceedings of the first international AMIP Scientific
Conference ». World Meteorology Organization, Ge

neva. 425-430.

Ko~, N., .Iansen, E. & Hatlidason. H., 1993. Paleo

ceanographic reconstructions of surface ocean condi

tions in the Greenland, lceland and Norwegian Seas

through the last 14 ka based on diatoms. Quatern. Se.

Rev.. 12: 115-140.

Leemans, R. & Cramer, W., 1991. The llASA Climate Data
base .fr)r mean monthly values of temperature, precipita
tion and cloudiness on a glohal terrestrial grid. RR-91

18, International Institute of Applied Systems Analysis,

Laxenburg.

Metropolis. N., Rosenbluth, A.W., Rosenbluth, M.N., Teller,

A.H. & Teller, E., 1953. Equations of state calculations

hy fast computing machines. 1. Chem. Phys., 21: 1087

1092.

204

Glacial maximum climate by inverse vegetation modelling

Mosegaard, , K. & Tarantola, A., 1995. Monte Carlo sam

pling of solutions to inverse problems. 1. of Ceophys.
Res., 100 B7, 12431-12447.

Peyron, 0., Guiot, J., Cheddadi. R., Tarasov, P., Reille, M.,

De Beaulieu, .I.L., Bottema, S. & Andrieu, V., 1998.

Climatic reconstruction in Europe for 18,000 yr B.P.

from pollen data. Quatern. Res., 49: 183-196.

Pt1aumann, U., Duprat, .I., Pujol, e. & Labeyrie, L., 1996.

SIMMAX: a modern analog technique to deduce Atlan

tic sea surface temperatures from planktonic foraminif

era in deep-sea sediments. PaleocewlOgraphv, 11: 15

35.
Prell, W.L., 1985. The stahility of low-latitude sea-surface

temperatures: an evolution of the CL/MAP reconstruc
tion with emphasis on the positive SST anomalies.
United States Department of Energy.

Prentice, I.e.. 1986. Forest-composition calibration of pollen

data. In: Handhook of Holocene Palaoecology & Pa
laeohydrology, Berglund, B.E. (ed), John Wiley & Sons,

New York. 25-51.

Prentice. I.C., Bartlein, PJ. & Wehb. T. rn. 1991. Vegeta

tion and climate change in eastern North America since

the last glacial maximum. Ecology, 72: 2038-2056.

Prentice, I.e., Guiot, J., Huntley. B., Jolly. D. & Cheddadi,

R .. 1996. Reconstructing biomes from palaeoecological

data: A general method & its application to European

pollen data at 0 and 6 ka. Climate Dynamics, 12: 185

194.

Prentice Le. & Webb T. rn (in press). BIOME 6000: recon

structing global mid-Holocene vegetation patterns from

palaeoecological records. Journal ofBiogeographv.
Rousseau, D.D., 1991. Climatic transfer function from

Quaternary molluscs in European loess deposits. Qua
ternary Research, 36: 195-209.

Roux. M., Servant-Vildary, S. & Servant M., 1991. Inferred

ionic composition and salinity of a Bolivian Quaternary

lake, as estimated from fossil diatoms in the sediments.

Hydrobiologia, I: 1-18.

Spangler, W.M.L. & Jenne, R.L., 1988. World monthly sur
face station climatology. NCAR, Scientific computing

division, report 6p + CDROM.

Tarasov, P. E., O. Peyron, J. Guiot, S. Brewer, V. S. Volk

ova, L. G. Bezusko, N. I. Dorofeyuk, E. V. Kvavadze, L

M. Osipova & N. K. Panova, 1999. Last Glacial Maxi

mum climate of the former Soviet Union and Mongolia

reconstructed from pollen and macrofossil data. Climate
Dynamics, 15: 227-240

Waelbroeck, e., Labeyrie, L., Duplessy. .I.C., Guiot, J.,

Labracherie, M., Leclaire, H. & Duprat. J., 1998. Im

proving past sea surface temperature estimates based on

planktonic fossil faunas. Palaeoceanography. 13: 272

283.

Webb Ill, T., 1986. Is vegetation in equilibrium with cli

mate') How to interpret late-Quaternary pollen data.

Vegetatio, 67: 75-91.

Zagwijn, W.H., 1994. Reconstruction of climate change du

ring the Holocene in western and central Europe based

on pollen records of indicator species. Veget. Hist. Ar
chaeohot., 3: 65-88.

ecologia mediterranea 25 (2) - 1999



ecologia mediterranea 25 (2),205-214 (1999)

Influence of study scale on the characterisation of plants
community organisation in a Mediterranean grassland (Mont
Ventoux, France)

Influence de I'echelle d'etude sur la caracterisation de I'organisation d'une
communaute vegetale dans une pelouse mediterraneenne (Mont Ventoux, France)

Olivier MADON, Sophie GACHET & Marcel BARBERO

lnstitut Mediterraneen d'Ecologie et de Paleoecologie (CNRS), Universite Aix-Marseille III, Faculte des Sciences et Techniques
de St-Jerome, Case 461, 13397 Marseille Cedex 20, France

ABSTRACT

By sampling plant species in a Mediterranean grassland, the authors examine the influence of the study scale on: (i) the detection
of ecological gradients by the correspondence analysis, and (ii) the validation of one of the two models: core-satellite hypothesis
or Kolasa's model. These models concern the frequency distribution of species. The size of the quadrats varies from 1.56 to 100
m2 . Results show that the study scale does not influence the detection of the principal ecological gradient. Nevertheless, species
with high contribution to factorial axes change as study scale varies. Authors relate this fact to the abundance variability of indi
viduals of a species according to the « point » of a gradient. On the other hand, results on a small scale are consistent with Ko
lasa's model, and on a large scale they are consistent with the core-satellite hypothesis. The discussion underlines the role of
quadrats size in the character « core » or « satellite », and the « saturation » of large quadrats in certain species. Whatever the
scale, a large category of species are infrequent (present in few quadrats). This shows that the mechanisms which lead to a weak
frequency of species (mass effect, survival in favourable patches...) are essential whatever the scale.

Key-words: core-satellite species, frequency, gradient, study scale, community ecology

RESUME

Grace it un echantillonnage des especes vegetales dans une pelouse mediterraneenne, les auteurs etudient I'influence de l'echelle
d'etude sur: (i) la detection de gradients ecologiques au moyen de l'analyse factorielle des correspondances, et (ii) la validation
de I' un des deux modeles : le modele « core-satellite » ou le modele de Kolasa. Ces modeles concernent la distribution des fre
quences des especes parmi les releves. La taille des releves varie de 1,56 it 100 m2• Les resultats montrent que l'echelle d'etude
n'a pas d'influence sur la mise en evidence du principal gradient ecologique. Cependant, les especes it forte contribution ne sont
pas les memes lorsque l'echelle d'etude change. Les auteurs expliquent ce fait par la variation de l'abondance des individus d'une
espece it un point du gradient. D'autre part, le modele de Kolasa est compatible avec I'echantillonnage des petits quadrats, et le
modele « core-satellite» est compatible avec l'echantillonnage des grands quadrats. La discussion souligne l'importance de la
taille des releves sur le caractere « core » ou « satellite » d'une espece, et la saturation des grands releves en certaines especes.
Quelle que soit l'echelle, beaucoup d'especes ne sont pas frequentes (presentes dans peu de releves). Cela montre que les meca
nismes qui sont responsables de la faible frequence d'une espece (effet de masse, survie dans des « taches » favorables) sont es
sentiels quelle que soit I' echelle envisagee.

Mots-ch~s : espece core-satellite, frequence, gradient, echelle d'etude, ecologie des communautes

Nomenclature: Kerguelen, 1993
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INTRODUCTION

Patterns of species distributions, at the community,

the landscape, or the region level first focused mainly

on the response of the species to an environmental

gradient (see in particular Clements, 1916, 1936;

Oleason, 1917, 1926; Whittaker, 1951, 1967; Curtis,

1959, and see also the recent synthetical model of

Collins et al., 1993). An environmental gradient, or

complex gradient (Whittaker, 1967) is the factors as a

whole -including biotic factors- changing in space and

governing the species distribution.

In later studies, the pattern analysis of species dis

tributions took factors other than environmental axes

into account, what Whittaker (1975) called « noise»

in quantitative analysis was carefully studied. In par

ticular, at the community level, patch dynamics (Levin

& Paine, 1974; Whittaker & Levin, 1977; Connell,

1978, 1979) has had a considerable impact on the un

derstanding of the community functioning. According

to this concept, a plant community is a mosaic of

patches of differing successional stages. The existence

of these successional stages would be caused by dis

turbances. The hierarchical organisation of the com

munity, or of the region (Alien, 1987; Kolasa, 1989;

Pickett et al., 1989) develops this concept by consid

ering (Kolasa's model) the habitat as hierarchically

heterogeneous. For example, patches are made of

smaller patches; the latter are made of even smaller

patches. The species are distributed in these patches

according to their specialisation level. The core

satellite hypothesis (Hanski, 1982 , 1991) distin

guishes core species - frequent and abundant - from

satellite species - sparse and rare. A few abundant

species are infrequent - urban species - and a few rare

species are frequent - rural species.

This body of theories (hierarchical organisation

and core-satellite hypothesis) predicts that species

which constitute the largest category would be the

least frequent ones (to be found in less than 10 % of

sites). Discrepancies appear for other maxima: Ko

lasa's model (1989) predicts other peaks of species

number which are weaker and weaker towards the

highest frequencies (Figure IA), while Hanski's

model (1982) predicts only a second maximum, for

the most frequent species (Figure ID). These latter

models loosely relate to gradients. Hanski (1982)

stresses that her theory is applicable when sites are in

similar habitats, but Collins et al. (1993) introduce an

206

environmental gradient (Figure 2) in their hierarchical

continuum concept, a synthesis between the individu

alistic hypothesis (Oleason, 1917, 1926), the hierar

chical structure of community (Kolasa, 1989), and the

core-species hypothesis (Hanski, 1982, 1991).

The purpose of this study is to appreciate the effect

of sampling scale on predictive and explanating value

of various models at the level of the community. The

impact of scaling is examined through two different

problems:

- the detection of ecological gradients through the

means of Correspondence Analysis (CA);

- the validation of one of the two contradictory

models: core-satellite hypothesis or Kolasa' s model.

About the first point, the area-richness curves

show the key-role of the area investigated for meas

uring richness (e.g. Arrhenius, 1921; Connor &

McCoy, 1979; Williamson, 1988; Rey Benayas et al.,

1999). Then one must consider how the census of new

species influences the detection of ecological gradi

ents, as sample size increases. According to the hier

archical organisation theory, patches of various sizes

could generate changing interpretation for gradients

by changing scale. Several cases can occur: (i) the

detected ecological gradients are the same at all the

scales, in the same order of importance; (ii) they are

the same but in different orders; (iii) they are not the

same. The ordination of samples on axes must also be

considered. It can vary as the size of the sample var

ies.

The second point has been studied by varying the

level of organisation. Hanski (1982, 1991) originally

put forward the core-satellite hypothesis for regional

distribution patterns, then Ootelli & Simberloff

(1987), Collins & Olenn (1990) proved that commu

nity-level data and small-scale study data supported

this model. But what about scaling at the same level

(here the community)? Coli ins & Olenn (1990) le

gitimately suspect a strong influence of scaling on fre

quency measures, but this must be tested.

METHODS AND STUDY SITE

Study site

The study was carried out in a Mediterranean

limestone grassland. This grassland lies on the western

ridge of the Massif du Ventoux (Provence, France) at

a height of 835 m.

ec%gia mediterranea 25 (2) - 1999
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Quadrat D: 100 rn'
Quadrat C: 25 rn'
Quadrat B: 6,25 rn'
Quadrat A' 1,56 rn'

A Variations in the scale of
observation. The 4 concentric nested
quadrats, whose surface ratio between
one and the other is 4.
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B : Distribution of the quadrats
D in the grassland.

Figure 3. Sampling in the grassland

The ground is almost flat, and is slightly below the

ridge itself, screened from the dominant wind. It had

been reforested with conifers after deep plowing,

hence notably homogenised. That plantation burned

some time later (August 1989), the trunks were re

moved, and the plot has subsequently evolved without

grazing. The extent of the study area is about I hec

tare, and its plants cover is about 90 %. The dominant

species are Aphyllanthes monspeliensis, Potentilla ci

nerea, Festuca gr. ovina, Melica ciliata and Buxus

sempervirens (shoots).

The annuals were mainly located in patches, asso

ciated with substrate not yet colonised after fire, or

with decaying tufts, or with places disturbed by ani

mals.

Methods

We established 16 groups of 4 nested quadrats

placed at random on the grassland (Figure 3B). The

area of each successive quadrat increases by a factor

of four and ranges in size from 1.56 to 100 m2 (Figure

3A).

Species coverage was assessed visually for each

quadrat. We used a cover scale with a geometric pro

gression. Such a scale is commonly used in animal

biology and plankton biology (Frontier & Pichod

Viale, 1991). This type of scale highlights the rare

species. The survey was made in June 1993, when
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most of the flower-plants were easily visible and

identifiable, apart from two or three vernal species.

We have conducted four Correspondence Analysis

(CA): one for each scale (i.e. one for quadrats A, one

for quadrats B, and so on). These analyses were based

on the transformed abundance as mentioned above.

For each CA, we have added quadrats of other sizes in

non-active points (quadrats which don't contribute to

determine factorial axes). This allowed the placement

of quadrats of other sizes relatively to the factorial

axes of CA for quadrats of a given size. The correla

tions between axes of the different CA were also made

with the BIOMECO software program (AVENIX,

Montpellier). We name contribution the value:

fi .GH i(k)2)'k J .1 000

where fi =weight of species; i, GHiCk) =coordinate of

species; i-point on axis k; Ak =eigenvalue of axis k.

RESULTS

Interpretation of factorial axes of CA

The relative inertia of the first three axes are given

in table 1 for each scale. Axes 2 and higher numbered

ordination axes present weak percentages, thus we ex

pect the axes 1 to display the biologic relevant infor

mation for each scale (Ter Braak, 1987).

Table 2 indicates the species with a strong contri

bution for axis 1 to the different scales, and their con

tributions.

ecologia mediterranea 25 (2) - 1999
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Axis I Axis 2 Axis 3 Species number
Quadrats A 14,65 11,36 10,01 56
Quadrats B 18,16 12,40 10,14 61
Quadrats C 17,21 11,12 9,98 76
Quadrats D 16,07 11,46 11,18 86

Table I. Relative inertia partition on the three first axes of CA for the four sampling scales

Positive contributions Negative contributions

A B C D A B C D

Petrorhagia prolifera 99 Argyrolobium zanonii 43

Centaurea IJanicu/ata 58 Teucrium montanum 38 36 49
Koeleria vallesiana 62 Fumana procumbens 50 38 29 37
Crupina vulr;aris 38 52 40 Genista hispanica 51 42 74 81
Trinia Rlauca 82 69 38 31 Leuzea conifera 33 28
Cerastium arvense suffruticosum 100 74 53 46 Aster sedifolius 56 44
Echium vu/gare 40 Ame/anchier ovalis 54 40
Lactuca perennis 60 Quercus humilis 74
Anthericum /i/iaRo 54 31 Dactvlis f!lomerata 28
Bupleurum baldense 51 35 34 Potentilla hirta 62
Sedum acre 57 32
Helianthemum nUl7lmu/arium 41
Asperula cynanchica 38
Arl7leria arenaria 72 74
Genista X martinii 39

Table 2. Highest plant species contribution for axis I to the different scales

Quadrats A B C D
Axes 1 2 1 2 1 2 1 2

A I 1.000
2 0.033 1.000

B 1 0.758 0.399 1.000
2 -0.104 0.543 0.134 1.000

C I 0.532 0.290 0.681 0.196 1.000
2 0.176 0.080 0.110 -0.237 -0.123 1.000

D I 0.348 0.080 0.406 0.055 0.638 -0.185 1.000
2 -0.021 0.015 0.018 0.015 -0.042 -0.001 0.068 1.000

Table 3. Correlations between axes 1 and 2 on the different scales (correlations for axes I in bold)

The positive pole is characterised for each scale by

species of xeric grass lands (Thero-Brachypodietalia),

in particular with some annuals (Petrorhagia prolif

era, Crupina vulgaris, Bupleurum baldense). The

negative pole is characterised for each scale by species

which are less xerophytic and often belong to more

mature communities.

Axis I appears to represent a gradient linked to the

water balance. The analysis of the plot-points (Figure

I) indicates that their projection onto axis I of each

CA is closely linked to their geographic arrangement

along a north-south axis. The northern plots corre

spond to the xeric pole. This gradient can be explained

by the topography, the northern plots being more ele-

ecologia mediterranea 25 (2) - 1999

vated than southern ones by about I meter. Alterna

tively the mass effect (Shmida & Ellner, 1984) from

the ridge itself should not be dismissed. The xeric spe

cies on the ridge can scatter into the windward portion

of the grassland, thus increasing the xericity gradient.

Axis I leads to the same interpretations, irrespec

tive of the scale of data collections. This result is in

keeping with the correlations between the axes I,

which are relatively strong (Table 3). These correla

tions are discussed below.

Axis 2 always presents a weak inertia (Table I), as

regards the number of species. It has not been possible

to interpret it at any scale. Additionally, axes 2 at the

different scales show weak correlations between one

209



Madon et al. Influence of study scale on the characterisation ofplants community organisation

another (Table 3), except between scales A and B.

However, concerning CA of quadrats D, plots which

are close in space are most of the time also close on

factorial axis 2. Similarly, we were unable to interpret

axis 3.

These results indicate that only one physical gradi

ent can be identified at the different scales we exam

ined. The organisation of the plot-points is slightly

different on axis I according to the size of the

quadrats (plot 9 in particular shows an important move

along axis I).

Interpretation of species contributions by their pat·
terns of distribution

If we examine the species with a strong contribu

tion for axis I (Table 2), we can make out 3 groups:

Species characterising the poles (positive or nega

tive) only on a fine scale (Petrorhagia prolifera, Ar

gyrolobium zanonii ... ). We hypothesise that these

species are simply more scattered in one environment

than another (at one geographic pole than another). In

a limited sampling, th€y would tend to appear in one

type of environment only, in such a way that they

largely contribute to determine axis 1. On the con

trary, when sampling scale increases, they would also

appear in the other environment and their contribution

would decrease, i.e. they would take a lesser part in

the discrimination between one environment and the

other.

Species characterising the poles at all the scales

(Cerastium arvense subsp. suffruticosum, Genista his

panica... ). We suggest they are almost absent from

quadrats of one geographic pole whatever the scale, at

least at the selected scales.

Species characterising the poles only on a large

scale (Sedum acre, Amelanchier ovalis... ). These spe

cies are exclusively present in one environment but

they are represented by individuals or groups of indi

viduals quite sparse in this environment. Conse

quently, they tend to appear only in larger sample size

only.

The analysis of species presence-absence data

among the plots at the different scales enabled us to

clearly see the interpretation proposed for each point

above. A few species have a high contribution only on

middle scales (Echium vulgare, Asperula cynan

chica ... ). That means that their distribution is linked to

the gradient, but that the frequency gap from one pole
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to the other is of relatively little importance. Let us

stress the fact that axis 1 retains its meaning across

scales. Table 3 shows, however, that the correlations

of axes 1 between one another are better between two

successive scales.

Interpretation of plot-points distribution in facto
rial planes by species patterns

The organisation of the plot-points in the factorial

planes 1-2 is very characteristic (Figure 1): the active

point of a group of 4 plots (the other 3 being non ac

tive) clearly shows a trend to be the furthest from the

origin, whatever the CA. For an active point repre

senting a quadrat of a given size, we can underline:

The smallest quadrats (non-active) tend to be

placed closer to the origin for they contain less often

the species with a strong contribution. Indeed, we

verified above that some of these species don't occur

in most of the small quadrats because they are too

scattered.

The largest quadrats (non-active) also tend to come

closer to the origin for, on the contrary, they all tend

to contain some species with a strong contribution.

Indeed, some of the « discriminating» species at the

concerned scale are no more «discriminating» at a

larger scale (see above).

Patterns of species frequency

We have represented in histograms the distribution

of the taxa among classes of frequency (presences in

the plots) (Figure 4). It appears clearly that on the

smallest scale (quadrats A), collections are dominated

by scarce species (lowest frequency). Secondary

maxima are visible, but their distribution depends on

the classes of frequencies used. When the observation

scale goes up, a second peak emerges in the class of

most frequent species. Thus, in larger squares, there is

a large proportion of species present in one quadrat

only, and a large proportion of species present in all

the quadrats.

On all the scales, there is a very good positive cor

relation between abundance and frequency of species

(Figure 5; quadrats A: r=0.81; quadrats B: r=0.79;

quadrats C: r=0.81; quadrats D: r=0.82; for each test

p<lO-s), a general property of most of the systems at

different levels of organisation (e.g. Collins & Glenn,

1990; Collins et al., 1993).
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This property is consistent with expectations of

Hanski's (1982) and Kolasa's (1989) models.

DISCUSSION

Detection of the gradients

In our data, only one ecological factor was de

tected, and it always corresponds to axis 1 whatever

the study scale. In these data set, a small grain is thus

sufficient to detect the ecological gradient. At the ex

amined scales, the organisation of the vegetation in

patches (Whittaker & Levin, 1977) does not influence

strongly the detection of a gradient whatever the scale.

Nevertheless, correlations between axes 1 are weaker

and weaker as the difference of scale increases. This

underlines the risks there are to introduce different

size plotting in a multi-dimensional analysis.

In our study, the organisation of the plot-points

which is slightly different on axis 1 according to the

size of the quadrats can be linked to the existence of

patches. These moves correspond to a mosaic organi

sation of the vegetation. In any case, patches of vari

ous sizes are visible in the physiognomy of the

community. For example, some Crassulaceae and an

nuals are confined in microhabitats of 1 to 3 dm2 •

These microhabitats cannot be detected with the grain

of resolution we have used. They are linked to distur

bances and stress (Madon & Medail, 1997), and life in

them is very difficult because of ranges of tempera

ture, drought and the possible accumulation of litter

(Fowler, 1988; Bergelson, 1990; Ryser, 1993). They

are more close at the north part of the grassland than

at the south part.

Models of distributions of frequency

Figure 4 clearly shows that, on a small scale, the

results are consistent with Kolasa's model (1989): one

mode for infrequent species and other secondary

modes weaker and weaker towards classes of strong

frequency. On the contrary, towards the large scales,

the results become consistent with Hanski' s model

(1982) for the communities: two important modes for

the two extreme classes of frequency. This result

shows that even at the same level of organisation
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(within the community), simply by changing the study

scale, data can support one or the other model.

On a small scale (quadrats of 1 m2), Collins &

Glenn (1990) found a second maximum in the group

of high frequency. But in this study, the quadrats were

adjacent: numerous species have a strong probability

to occur in most of the quadrats. Indeed, the higher

similarity of geographically close plots has been ac

knowledged for a long time (Curtis, 1959; Whittaker,

1972; Barbour et aI., 1980). Shmida & Ellner (1984)

attribute this feature to mass effect, but recognise that

the existence of cryptic gradient is not to be dismissed.

Williams (1950) and Coilins and Glenn (1990)

suggested the possibility of a « saturation» of large

quadrats in a great number of species. Figure 5

(quadrats D) clearly confirms this suggestion: the spe

cies plotted on a small scale tend to move towards the

right on the large scale graph; therefore a certain

number is present in all the quadrats (<< saturation»).

This is relevant to our conclusion about the influence

of species patterns on species contributions in CA ac

cording to the scale.

On the contrary, there is always an important

group of infrequent species whatever the scale. But

these infrequent species are not necessarily the same

from one scale to the other. That is to say that the

character core or satellite depends on the observation

scale. Figure 6 presents a model showing that at a

small scale, a species can be infrequent (satellite or

urban), and at a large scale, the same species can be

frequent and even « saturate» quadrats (core or rural).

Hanski (1982, 1987) explains the peak for scarce

species by a stochastic model of colonisation and ex

tinction. The environmental stochasticity would tend

to push the species either to superabundance or to rar

ity. Rare species may go disappear, or may survive in

favourable patches, or may survive because of the dis

persal from more favourable environments (mass

effect). The latter considerations are suitable, but the

peak of frequent species appears only at a given scale.

The existence of a global gradient in the community is

also crucial: it necessarily limits the height of the peak

of frequent species, since there are species which

characterise one geographic pole (cf. results) and

which are not therefore present in all the plots.
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Figure 6. Influence of quadrat size on the character core or satellite of a species. The size of quadrats increases from A to D. At a
small scale (quadrats A), the species can be unfrequent (satellite or urban) and at a larger scale (quadrats D), the species can satu
rate quadrats (it is core or rural).
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Analyses d'ouvrages

Plant systematics: a phylogenetic approach

W.S. JUDD, C.S. CAMPBELL, E.A. KELLOGG & P.P. TEVEN

Sinauer associates, Inc., 464 p. (1999)

Ce livre est une synthese de
tous les travaux recents en matiere
de phylogenie ainsi que de leurs
applications directes dans la sys
tematique des plantes. Le resultat
est vraiment exceptionnel, compte
tenu de la multitude des travaux
ponctuels actuellement publies,
tant d'un point de vue moleculaire
que morphologique (cette derniere
approche retrouvant un certain es
sor du fait des limitations de la
precedente). Ce Iivre se presente
comme une sorte de precis de sys
tematique moderne articule en
deux parties. Le lecteur se familia
risera dans un premier temps avec
les techniques generales de la
phylogenie, avant de decouvrir les
clades degages de ces approches.

Nous commen<;:ons de maniere
simple: qu'entend-on par plante,
par systematique et par approche
phylogenique? Et I'on se rend
compte rapidement que les repon
ses ne sont pas si evidentes et la
pertinence des nouvelles questions
qu'elles entralnent nous invite a
poursuivre la lecture.

Nous abordons des lors les di
vers principes de la systematique
biologique et phylogenique, avec
des exemples conerets, bases prin
cipalement sur des caracteres mor
phologiques, qui nous aident aap
prehender les notions d'arbre (et

des groupes monophyletiques qui
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les constituent), les diverses me
thodes de reconstruction (distan
ces, parcimonie, maximum de
vraisemblance) et la confiance que
l'on doit leur accorder (Homoplasy
Index, Bootstrap, Decay Index...).

Des lors est pose le delicat pro
bleme des groupes reconnus par
ces approches evolutives: on man
que de maniere evidente d'un cer
tain recul et d'une vision globale
d'ensemble. Par consequent, les
clades degages actuellement ne
peuvent tous etre nomme et bien
souvent leurs rangs systematiques
sont arbitraires ou provisoires.

Le troisieme chapitre constitue
une approche historique avec tous
les grands noms de la systematique
et leur poids dans l'approche evo
lutive de cette science. Dne men
tion speciale pour la galerie de
portraits rarement publies dans les
ouvrages classiques.

Nous poursuivons par une des
cription detaillee de tous les ca
racteres taxonomiques utilisables,
veritable lexique actualise de tous
les termes importants a connaltre
en botanique, qu'ils soient anato
miques, caryologiques ou bases sur
la biologie de la reproduction ou
l'etude des metabolites secondaires
et des proteines.

Pour contrebalancer ces carac
teres dits "classiques", le chapitre 5

nous renseigne sur toutes les sub
tilites concernant les donnees mo
leculaires (description des diffe
rents genomes, differentes techni
ques de recherche et de recons
truction des arbres phylogeniques),
avec un accent sur les problemes
d'introgression et d'hybridation,
principaux artefacts dans ces ap
proches encore considerees, il y a
peu comme quasi irreprochables.

Suit un chapitre concernant
l'approche populationnelle pro
prement dite, avec les problemes
de diversification intraspecifique et
de notion d'espece.

Nous abordons enfin la partie
purement systematique avec ses
clades parfaitement definis par di
verses approches et d' autres grou
pes encore incertains (par manque
de recul) : des Tracheophytes hors
Angiospermes, (Lycopodes, Sela
ginelles et autres fougeres) jus
qu'aux Cycadaceae, coniferes et

Ephedraceae.

Le chapitre suivant, de loin le
plus important, traite des relations
entre Angiospermes. Cette partie
merite d'etre lue par tous les bota
nistes, depuis les naturalistes de
terrains jusqu'aux specialistes, car
a tous les niveaux les surprises
sont au rendez-vous. Parmi les
faits marquants, voire surprenants,
notons la proximite des Monoco-
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tyledones et des Laurales avec
d'autres groupes longtemps consi
deres comme basaux au sein des
Angiospermes. Citons egalement
I'admission de la plupart des ex
Scrophulariaceae au sein des
Plantaginaceae, ou des Anthirrina
ceae, seIon les avis, ainsi que la
fragmentation des Liliales - Lilia
ceae en un grand nombre de fa
milies et genres.

Ces nombreux exemples eloi
gnes des croyances classiques peu
vent evidement donner naissance a
certaines critiques plus ou moins
legitimes. Quelle valeur peut-on
vraiment accorder aux groupes

consideres dans ce livre, dans la
mesure ou n'ont ete envisagees que
des approches partielles, avec des
genes et des caracteres classiques
variants selon les etudes?

Nous pouvons conclure avec
les propos des auteurs eux-meme,
conscients des limites de cet ou
vrage:

"Les etudiants apprecieront
{'abandon des rangs classiques...
Avec ces bases, ils pourront avan
cer de maniere sure dans la com
prehension de la diversite des
plantes" ou encore "...dans ce li
vre, nous pensons que certains des
groupes decrits seront peut-etre

modifies, voire detruits, dans les
annees avenir".

Quoiqu'il en soit, malgre ces
bemols, ce livre peut etre considere
sans retenue comme une reference
fondamentale pour le botaniste du
prochain millenaire.

Ajoutons une bibliographie
pour le moins monumentale, a la
fois tres recente et complete, qui
justifie a elle seule I'achat de ce
livre, deux appendices tres interes
sants et un CD Rom richement il
lustre et nous obtenons une bible
dans le domaine, avec en prime un
excellent rapport qualite/prix. A se
procurer absolument !

Ghilem MANSION
Institut de Botanique de Neuchatel (Suisse)

Biology and Wildlife of the Mediterranean Region

J. BLONDEL & J. ARONSON

Oxford Univ. Press, Oxford, 328 p. (1999)

S'engager dans la redaction
d'un ouvrage sur la biodiversite du
monde mediterraneen, etait a la
fois courageux et ambitieux; les
auteurs le reconnaissent, comme
ils indiquent en preface avoir vo
lontairement axe leurs discussions
et illustrations sur les questions et
les groupes qui s'inscrivaient dans
le domaine de leurs activites, tout
en tentant de rester clair et d'eviter
un jargon hermetique aux non
specialistes. 11 faut reconnaitre
qu'ils y sont parvenus, et que cet
ouvrage se lit facilement et avec
interet. Je pense que le but sou
haite par les auteurs est atteint, et
qu'en quelques 300 pages, ils sont
arrives a dresser un bilan clair et
quasi-exhaustif des problemes re
latifs a la biodiversite du monde
mediterraneen.

C'est volontairement que les
auteurs restent sur des thematiques
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souvent generales, et, ils le souli
gnent, au niveau de la semi
vulgarisation, car ils ne veulent
nullement faire oeuvre de specia
listes. Ceci assurera certainement
une plus large diffusion a cet ou
vrage, meme si le scientifique reste
parfois sur sa faim.

Les bilans et les exemples
choisis illustrent clairement les ca
racteres majeurs du monde medi
terraneen, depuis son individuali
sation climatique et biologique, en
passant par sa mise en place ac
tuelle et ses traits de vie, et en
s'ouvrant sur les challenges que
posent son avenir. Le role de l'ac
tion humaine est fort justement
souligne, comme l'indique joliment
le titre du chapitre 8 " Humans as
sculptors of mediterranean land
scape".

11 n'est question ici, ni de resu

mer un ouvrage extremement

dense, ni de le critiquer, car je ne
puis que souscrire, dans leurs
grandes lignes, et souvent dans le
detail, aux conclusions des auteurs
qui, contrairement a un certain
nombre de leurs predecesseurs,
donnent une idee claire et juste des
criteres fondamentaux du monde
mediterraneen et de sa diversite.

Cependant, je ne puis que re
gretter quelques oublis ou impreci
sions. C'est ainsi, par exemple, que
si definir les limites de la region
mediterraneenne pose bien des
problemes, mais reste necessaire,
les auteurs ne contribuent guere a
regler cette question. lis proposent
dans les figures lA, 1.5 et 1.6, des
solutions variables, excluant le S-E
tunisien pour la premiere, et in
cluant toutes les bordures meridio
nales de la mer Noire qui en fait
s'integrent dans la zone euxinienne
(pontique) a Fagus orientalis et
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Rhododendron ponticum dont le
c1imat et la flore n'ont rien de me

diterraneen. La carte de la figure
1.6 dont je recuse toute paternite,
comme cela est indique dans la le

gende, est la plus critiquable. Par
exemple, la region saharo-arabe
grignote une grande partie du
Maghreb, dont les Atlas, alars que
la province pontique cette fois en
globe les Hauts Plateaux anatoliens
et s'etend jusque sur les rivages de
la Cilicie. De meme, I'idee des
quatre quadrants (fig. lA) dans le
monde mediterraneen est interes
sante, mais les limites proposees
restent critiquables, surtout pour la
peninsule italienne et ses lies an
nexes, ecartelees entre trois d'entre
eux.

Du point de vue historique,
mon passe helas reduit et lointain
de biospeleologue me fait toutefois
regretter que cette facette n'ait pas
ete analysee, pour rendre compte
de certaines mises en place pre
Miocene, a partir de la repartition
d'especes cavernicoles sur les
quelles existe une bonne docu
mentation. Parmi les "habitats" ca
racteristiques du monde mediterra
neen, un bon bilan a ete dresse, en
core que la distinction entre foret
sclerophylle et foret laurifoliee au
rait gagne aetre etoftee et discutee

en raison de leur signification
ecologique fort differente. De
meme, les mares tranSltOlres, un

des joyaux du monde mediterra
neen, selon le mot de Braun

Blanquet, avec les adaptations re
marquables de leur faune et de leur
flore, ne sont pas evoquees.

Au niveau des traits de vie, les
donnees relatives a I'origine de la
sc1erophyllie et de son rOle dans le
c1imat mediterraneen, de meme
que le probleme du haut pourcen
tage de therophytes dans la flore,
sont analysees, mais je demeure
pour ma part sur mes incertitudes,
quant aux explications et aux re

sultats exposes. Apropos du role
et des modes de dissemination des
especes et en particulier des dias
pores, I'exemple des lies macaro
nesiennes (Canaries et Madere),
aurait gagne aetre developpe.

Les auteurs, a juste titre, ont
mis I'accent sur les donnees histo
riques et le role de la region medi

terraneenne en tant que capital
biologique de base pour l'ec1osion
des civilisations neolithiques. lis
montrent une culture litteraire et
histarique qui merite d'etre souli
gnee, et ont rendu en particulier a
Theophraste, un juste hommage en
tant qu' "inventeur" de la specifi
cite du monde mediterraneen;

mais pourquoi alars ne pas aVOlr
au moins evoque son remarquable

chapitre sur la biologie du fi
guier. ..

Meme si l'on pourrait citer en
core quelques imprecisions ou
quelques oublis, il n'en reste pas
moins que le travail de BLONDEL
& ARONSON, restera pour long
temps, une reference et une mine
de renseignements, pour tous ceux
qui aiment la region circum
mediterraneenne, et etudient sa
faune et sa flore. Ce n'est pas I'un
de leur moindre merite, que d'avoir
su regrouper et integrer a la fois
des groupes animaux et vegetaux,

parfois fort differents quant aleurs
significations histariques et a leurs
reactions face aux contraintes
ecologiques mediterraneennes. Les
auteurs ont donc su dresser un bi
lan coherent, tout en soulignant la
richesse biologique incomparable
du monde mediterraneen, et le role
qu'il a joue dans l'eclosion de nos
civilisations. Ils terminent fort
justement en soulignant les gravis
simes menaces de tous ardres qui
pesent sur lui et I'assaillent de
toutes parts, et qui font certaine
ment de cette region, a l'heure ac
tuelle, une des plus menacees de la
planete, "a microcosm of world

problems".
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Instructions aux auteurs

Ecologia Mediterranea publie des travaux de recherche
originaux et des mises au point sur des sujets se rapportant it
I' ecologie fondamentale ou appliquee des regions
mediterraneennes, it I'exception des milieux marins. La revue
exclut les articles purement descriptifs ou de systematique.
Ecologia Mediterranea privilegie les domaines scientifiques
suivants: bioclimatologie, biogeographie, biologie de la
conservation, biologie des populations, ecologie genetique,
ecologie du paysage, ecologie microbienne, ecologie vegetale et
animale, ecophysiologie, paleoclimatologie, paleoecologie. La
revue accepte egalement la publication d'actes de colloques,
d'articles de synthese, de notes methodologiques, de comptes
rendus d' ouvrages, ainsi que des commentaires sur les articles
recemment parus dans Ecologia Mediterranea.
Les manuscrits sont soumis it des lecteurs specialistes du sujet,
ou it des membres du Comite de Redaction, ou aux Editeurs. La
decision finale d'accepter ou refuser un article releve des
Editeurs. L'article propose doit etre envoye en triple exemplaire
it I' adresse de la revue. Une fois leur article accepte, les auteurs
devront tenir compte des remarques des lecteurs, puis ils
renverront leur texte corrige au secretariat de la revue, sous 3
mois, imprime en un exemplaire et informatise (disquette 3.5', si
possible PC et au format Word 7 ou .RTF). Les auteurs devront
s' assurer de la correspondance entre le texte imprime et le texte
informatise. Les illustrations originales seront jointes it l'envoi.
Les epreuves corrigees doivent etre retournees au secretariat de
la revue sans delai. Les livres et monographies devant etre
analyses seront envoyes aux Editeurs.

Preparation du manuscrit

Les articles (dactylographies en double interligne, en format
A4) doivent etre rectiges de preference en fran~ais ou en anglais,
mais les travaux en espagnol ou en italien sont aussi acceptes. Si
I'article soumis n'est pas redige en anglais, il est demande (en
plus des resumes) une version anglaise abregee ainsi qu'une
traduction en anglais des titres des figures et tableaux.
L'article doit etre complet : titres fran~ais et anglais, auteur(s) et
adresse(s), resumes en fran~ais et anglais (au minimum),
version anglaise abregee (si le texte n'est pas en anglais), mots
cJes, texte, puis remerciements, bibliographie, figures et
tableaux. Le texte des articles originaux de recherche devrait
normalement comporter quatre parties: introduction, methodes,
resultats, discussion.
En ce qui concerne la saisie du texte, il est simplement demande
aux auteurs de distinguer clairement les titres des differents
paragraphes. Les titres ne seront pas numerotes. Pour numeroter
les sous-titres, eviter les lettres. Attention, I' emploi de mots
« soul ignes » est it proscrire. Les noms d'auteurs cites figureront
en minuscules dans le texte comme dans la bibliographie. En
fran~ais, n'utilisez les majuscules que pour les noms propres,
sauf exception justifiee. Les ponctuations doubles ( : ; ? ! ) sont
precedees d'un espace, contrairement aux ponctuations simples
( , .). En revanche, toutes les ponctuations sont suivies d'un
espace. La mise en forme definitive du texte sera assuree par la
revue. L'adresse de chaque auteur sera indiquee. Dans le cas ou
la publication est le fait de plusieurs auteurs, il doit etre precise
lors du premier envoi la personne it qui doit etre retourne
I' article apres lecture.

Resumes, mots-c1es et version abregee

Les resumes doivent comporter 300 mots au maximum et la
version anglaise abregee 1000 mots (environ une page). Le
nombre de mots-cles est limite it six, dans la langue des
resumes; ils ne doivent generalement pas figurer dans le titre.

Bibliographie

La bibliographie regroupera toutes les references citees et elles
seules. Les references seront rangees dans I' ordre alphabetique
des auteurs et de fa~on chronologique. Les abreviations
internationales des titres des revues doivent etre utilisees (sauf
en cas de doute). Verifier attentivement le manuscrit pour
s' assurer que toutes les references citees dans le texte
apparaissent bien en bibliographie et inversement. La mise en
forme doit suivre les exemples suivants :

- article: Andow D.A., Karieva P., Levin S.A. & Okubo A.,
1990. Spread of invading organisms. 1. Ecol., 4 : 177-188.
- ouvrage: Harper J.L., 1977. Population biology of plants.
Academic Press, London. 300 p.
- article d'ouvrage : May R.M., 1989. Levels of organization in
ecology. In : Cherret J.M. (ed.), Ecological concepts. Blackwell
Scientific Public., Oxford: 339-363.
- actes d'un collogue: Grootaert P., 1984. Biodiversity in
insects, speciation and behaviour in Diptera. In : Hoffmann M.
& Van der Veken P. (eds), Proceedings of the symposium on
« Biodiversity: study, exploration, conservation », Ghent, 18
November 1992: 121-141.

Citations et renvois appeles dans le texte

Les mots « figures» et « tableaux» annonces dans le texte sont
ecrits en toutes lettres et en minuscules. Indiquer le nom
d'auteur et I'annee de publication (mais indiquer tous les
auteurs dans la bibliographie). Exemples: «Since Dupont
(1962) has shown that... », or «This is in agreement with
previous results (Durand et al., 1990; Dupond & Dupont,
1997) ... ». Le numero de page de la citation n'est mentionne
que dans le cas ou elle est entre guillemets. Si la publication est
ecrite par plus de deux auteurs, le nom du premier doit etre suivi
par et al.

Abreviations, nomenclature et mots latins

L'usage d'une abreviation technique doit etre precedee de sa
signification lors de sa premiere apparition. Les codes de
nomenclature doivent etre respectes selon les conventions
internationales. Les mots latins doivent etre mis en italiques (et
al., a priori, etc.), et en particulier les noms de plantes ou
d'animaux. Lors de la premiere apparition du nom d'une
espece, il est demande d'y faire figurer le nom d'auteur
(exemple: Olea europaea L.).

Figures et tableaux

Les figures et tableaux (precedes des legendes correspondantes
sur une feuille separee) doivent etre remis separement du texte,
prets it I'impression, sans necessiter de reduction (donc au
maximum: format 16 x 22 cm ou 8 x 22 cm). Tous les
documents devant etre inseres dans le texte doivent etre
annonces, numerotes dans l' ordre croissant et legenctes. Les
tableaux informatises ne doivent pas comporter de signes ( : ou
I ) pour marquer les colonnes.

Tires-a-part

Il est fourni 25 tires-it-part par article, meme lorsqu' il y a des
auteurs multiples. Des tires-it-part supplementaires peuvent etre
obtenus it la demande : ils seront factures.



Instructions to authors

Ecologia Mediterranea publishes original research report and
reviews in the fields of fundamental and applied ecology of
Mediterranean areas. except descriptive articles or articles ahout
systematics. The editors of Ecologia Mediterranea invite
original contrihutions in the fields of: bioclimatology.
biogeography, conservation biology. population hiology.
genetic ecology. landscape ecology. mierohial ecology. vegetal
and animal ecology, ecophysiology, palaeoecology,
palaeoclimatology. but not marine ecology. Symposium
proceedings, review articles, methodological notes. hook
reviews and comments on recent papers in the journal are also
puhlished. Manuscripts arc reviewed hy appropriate referces. or
hy members of the Editorial Board, or by the Editors
themselves. The final decision to accept or reject a manuscript
is made by the Editors. Please send 3 copies of the manuscript
to the editors. When an article is accepted, the authors should
take the reviewers' comments into consideration. They must
send back to the journal Editorial Office their corrected printed
manuscript (onc copy) and include the corresponding floppy
disk (as far as possible: 3.5" PC, Word 7 or .RTF) within 3
months. The authors arc asked to check the conformity between
printed and computerised versions. Enclose the original
illustrations. Corrected proofs must he returned to the journal
Editorial Office without delay. Books and monographs to he
reviewed must be submitted to the Editors.

Manuscript preparation

Manuscripts (typewritten with double spacing and A4 paper
size) should preferahly be written in French or English. but
Spanish and Italian are accepted. If the language is not English.
you should include an English short version and English titles
for figures and tables.

The manuscript must bc complete: French and English titles,
author(s) and address(es). French and English abstracts (at
least), an English short version (only if it is not the language
used in the article), key-words. text. rcrerences.
acknowledgements, figures and tahles. For research papers, the
text should normally consist of 4 sections: introduction.
methods, results and discussion.
When typing the manuscript, please distinguish titles clearly
from other paragraphs. Titles and subtitles should not he
numbered. Avoid using letters to number subtitles. Use lower
case letters for names. Do not underline any words. In English.
there is one space after punctuation. none before.
Copy editing of manuscripts is performed by the journal.
Each author's address should be specified. The first time. please
state the complete address of the correspondent author to whom
the proofs should be sent.

Abstract, key-words, abridged version

Ahstracts should be no longer than 300 words. The English
abridged version should not exceed onc page (1000 words). Do
not use more than six key-words (translated in the abstraet's
language). Key-words should not be present in the title.

References

All puhlications quoted in the text should be presented in a list
of references following the text. The list of references should be
arranged alphahetically hy author and chronologically per
author. You should abbreviate the titles of periodicals in the list
of references (except if you arc not sure of it). Make sure that all
citations and references correspond. Use the following system
for references:
- journal article:
Andow D.A .. Karieva P.. Levin S.A. & Okubo A.. 1990. Spread
of invading organisms. .J. Ecol.. 4 : 177-188.
- book:
Harper J.L., 1977. Population hiology of' plants. Academic
Press, London. 300 p.
- book section:
May R.M., 1989. Levels of organisation in ecology. In : Cherret
J.M. (cd.). Ecological concepts. Blackwell Scientific Public ..
Oxford: 339-363.
- conference proceedings:
Grootaert P., 1984. Biodiversity in insects, speeiation and
behaviour in Diptera. In: Hoffmann M. & Van del' Vekcn P.
(eds.), Proceedings oj'the sVl11posiul11 on " Riodiversitv: studv,
exploration, conservation ". Ghcnt, 18 November 1992: 121
141.

Citations in-text

The words « figures» and « tables» announced in-tcxt should
he written in extenso and in lower-case letters. In the text. refer
to thc author's name and year of publication (followed by pages
only if it is a quotation). If a publication is written by more than
two authors. the name of the first author should be used
followed hy « et al. » (this indication, however, should never be
used in the list of references: first author and co-authors should
be mentioned). Examples: «Since Dupont (1962) has shown
that. .. ». or « This is in agreement with previous results (Durand
et Ill., 1990 ; Dupond & Dupont, 1(97) ... ».

Abbreviation, Latin words

Explanation of a technical abbreviation is required when first
used. Intcrnational convention codes for nomenclature should
be used. Latin words should he in italics (et al.. a priori, ete.).
particularly for taxonomic classifications (the first time, please
state the author's name: for example. Olea elfropllea Linnee).

Figures and tables

All illustrations should he submitted separately and they should
be preceded by thc figure and table legends on a separate page.
Figures and tables should he sent «rcady to be printed ».

without need to be reduced (so their size should be 16 x 22 cm
or 8 x 22 cm maximum). All the illustrations being in-text
should he quoted, numbered in sequence and should have a
legend. Computerised tables' columns should not be represented
by signs ( : or I ).

Reprints

Twenty-five reprints will he supplied frce of charge. 8y request.
additional reprints can be orclered with a charge.
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