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Abstract

The concept of continuity/discontinuity is applied to the riparian vegetation of the corridor of the River
Adour (SW. France), in order to precisely define longitudina structure, and to test the degree of floristic
continuity of the fluvial axis. The measure of floristic connectance along the river course is based on
presence/absence data, and is applied to successive stretches of the river, at various resolution levels. This
anaysis shows that the River Adour corridor cannot be assumed to be florigticaly continuous. The observed
discontinuities may correspond to two types of change in the riparian vegetation: zones of dow change (high

level of floristic connectance) or zones of sharp change (low level of floristic connectance).

Introduction

Several authors have described the ecologica
changes one can observe along hydrographic net-
works in temperate climates (Vannote et al. 1980;
Ward and Stanford 1983, Staizner and Higler 1985;
Minshall et al. 1985, Naiman et al. 1987). Riparian
vegetation has received little attention in this
respect, despite its recognized importance in the
functioning of river ecosystems (Cummins et al.
1984; Petersen et al. 1987; Pinay and Décamps
1988) or in its dynamics (Pautou and Décamps
1985, Décamps et al. 1988). Recent developments
relate the richness of the riparian vegetation to the
river continuum concept (Nilsson et al. 1989) or em-
phasize the need for a befter characterization of
land/inland water ecotones along fluvial systems
(Naiman et al. 1988a, b; Pinay et al. 1990).

This paper proposes an approach to the percep-
tion of the longitudina continuities and discon-
tinuities of the riparian vegetation of the Adour

River, France, a various levels of resolution. Three
main questions were addressed: (1) How to relate
the numbers of common species of consecutive sites
to the degree of longitudina continuity of the ripar-
ian vegetation? (2) Are the structures drawn up in
such away as to be in agreement with the analysis
of environmental data? (3) How do those structures
vary according to the spatial scade chosen? We used
simple enumeration of species in order to answer
these questions.

The river and its riparian vegetation

The River Adour stretches along 335 km from the
Central Pyrenees (alt. 2200 m) to the Atlantic
Ocean (Fig. 1). Its caichment areais 17 000 km?,
The Arros River (confluence from order 5 to 6)
magnifies its geomorphological activity in the up-
per main tributary, the Gaves River (confluence
from order 6 to 7), contributes two thirds of the
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Fig. 1. Location of the 31 sampling sites adong the Adour River, SW France

mean water discharge, which is 350 m?*/s at the
mouth.

The whde dainege bedn is under an atlantic di-
matic influence. However, three minor climatic in-
fluences (mountain, submediterranean, subconti-
nental) modify the composition of the riparian
vegetation aong the river (Tabacchi and Planty-
Tabeochi 1990). The naurd coridor of the Adour
River is particularly well conserved, athough the
lower part of the floodplain has been managed for
agiadture dnce the XVIIth cetury. An important
diversity of the riparian landscapes characterizes
the Adour River.

Sites and methods

A total of 31 sites, each about 10 km apart, were
duded dong the Adour Rive (Fg 1). Thee dtes
were ordinated by reciprocal averaging of 58 en-
vironmental variables (geomorphological, physico-
chemical, physionomical). Ordination was made
upon a complete digunctive matrix (370 x 31).
Then, the fird sven componat scores ware usd in
a hegachicd duder adyds (redprocd  neghbour
clustering, ADDAD program, J. Juan, 1983). The
rexiting typology wes compared to the zomation of
the vegetation and to the species richness data.
The riparian vegetation was observed from
Feoruay to May 1987, within the naurd comidor,
a5 ddined by Forman ad Godron, 19386. The num-
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Fig. 2. Dendrogram of similarities between sampling sites according to environmental data. (Hierarchical ascendant clustering, recipro-
cal neighbours method). Sum of level indexes. 0.26703. Nine groups of sites (hatched zones) are created from the 31 stes studied.

ber of vascular species (Bryophyta excluded) was
considered. We showed (Tabacchi and Planty-
Tabacchi, 1990) that no surface-scaling transfor-
mation (Whittaker 1975) was needed for our data.
The longitudinal changes in the composition of
the riparian vegetation may be approached con-
sidering the number of common species to a given
number of consecutive sites. The sudied stes of the
Adour River follow one ancther from i = 1 (spring)
to i = 31 (mouth). We can define a ‘window of ob-
servation’ of w consecutive sites, and then move
this window downstream along the series of con-
secutive sites, making a shift of one site. At each
sep, we define a group G; ,, of w consecutive sites,
the first site of which is the gte i. The set of species
richness corresponding to such a group is:

S S S

As an example for a window where w = 5 sites:

i+17 " i+w—l)'

group st of stes set of gpecies richness
Gy 5 12345 S;» S5, 83, Sy, Ss

G, 5 23456 S5, 83, Sy, S5, S
G; s 34567 83, S S5, 8¢, S5

We characterized each group G;
ables:
1. G » the number of common species observed,
2. T; » the expectancy of the maximum floristic
aﬁ‘inity.
These two variables are related. Theoreticaly,
the maximum number of common species possible

within a group G; ,, is the minimal species rich-

w by two vari-
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Table |. Characterization of the 31 sites studied from the principa trends of the mesologic analysis. (The nine groups of sites correspond

to those of Fig. 2).

Sites Order Slope Altitude Hydrological Climatic  influences
% (m) influences

1 2 118 1690 nival mountain

2 3 38 700 nivo-pluvial mountain

3-4 4 12 600-421 pluvio-nival idem/atlantic

5to 10 4(5) 3,6 280-145 id°  attenuated idem attenuated
11to 19 5 1,1 114-20 pluvia submedit./atl./subcont.
20 to 24 5(6) 0,4 13-6 id" atl./Subcont.
25 to 27 6 0,4 4-2,5 + tida atl.

(very low sdinity)
28 to 30 6(7) 0+ 2-05 maritime atl. (Oceanic)
kil 7 0 0 estuary Oceanic

ness observed in this group:
Max C;  =Min (S;, . . . § -

The expedancy of the maximum floidic afinity
is viewed as the saturation rate of C, ,, :

T, , =C /Max C

Therefore, T; , vaies from O (no common e
des to 1 (maximum number of common edes).

Forw =1 it is deer thet C; , is the spedies rich-
ness, and T; IS maximum:

Results
Site zonation

Nine goups of dtes weare iladed from the dendro-
gran in Fg. 2 (cutthrehdd st to 90% of the max-
imal similarity). Main characteristics of those
groups (eccording to the rdieved trends of the mul-
tivariate analysis) are given in Table 1.

This clustering reflects the topological order of
the sites. According to the 58 environmenta varia
bes usd, the gengd ldngitudind zondtion gopears
dealy.

The mountain zone (Stes 1 to 4) is dealy sparat-
ed from the other groups (Fig. 2), while in the mid
course, the upper aluvia plain (sites 5 to 10) is
separated from the lower sites. The confluences
mak dealy disootinuity zones this is the cae of
the Midouze River, the Gaves River and the Arros

River (Fig. 1). The limit between the upper aluvia
plan (stes 5 to 10) and the uppa midcoure (Stes
11 to 19) results from the combined effects of cli-
matic and hydrologic influences of the Arros River
valey. The Gaves vdley influanoss in the same wey
the limit between sites 27 and 28.

Species richness of the riparain vegetation

A totd of 900 taxa were identified dong the Adour
corridor, of which 101 were woody species (33
tress 63 drubs ad 9 lianas);, 342 edes of the e
cies found were ruderal, and 120 species dien (in-
troduced) sedes We rdfared to the whde spedes
of vascular plants (Bryophyta excluded) in this
adyss of the edes ridnes

Table 2 indicates the frequency distribution of
the species. About one third of the species (298)
were found in only one site. The presence of these
exdusve edes dgpends on locd  paticdar  condi-
tions. Altogether, about 50% of the observed spe-
cies were represented in 3-4 sites or less. This
reflects the large heterogeneity in the physionomy
of the corridor along the Adour River. Frdly, only
nne goedes (1%) wee presat in more then 27 dtes
(90%): Alnus glutinosa Geetn, Dactylis glomera-
ta L., Poa trivialis L., Rubus fruticosus L. aggr.sp.,
Urtica dioica L., Ranunculus repens L., Galium
aparine L., Mentha aquatica L. Phalaris arun-
dinacea L. No gpedes were foud in the whde 31
Stes sampled.

The meen vdue o the gades ridnes (Table 3,



Table 2. Number of species (N) found in one ste (n = 1), in two
sites(n=2),...in 31 stes (n = 31).

n n
(number Of sites) (number of species)

298

2 106
3 83
4 65
5 48
6 34
33

8 24
9 18
10 2
1 19
12 15
13 14
14 12
15 12
16 13
17 14
18 9
19 10
20 6
21 8
22 9
23 4
24 4
25 6
26 2
27 3
28 2
29 3
30 4
31 0
Total 900

column w = 1) was 167.3 + 16.9 (.05 confidence
limit). If we distinguish an epilittoral zone (1)
(flooded more than two times a year), and a littora
zone (2) (flooded not less than one time a year)
(Nilsson, 1981), mean richness values are respec-
tively: 47.8 = 7.0 and 119.5 + 16.5. The lower
value results from stressful 1 conditions. However,
the midcourse with an important geomorphological
activity (sites 10 to 15) shows values significantly
above average for the epilittora zone, in agreement
with an ‘optimal degree of disturbance’, as stated
by the intermediate disturbance hypothesis (Conne
1978, Houston 1979).

13
Longitudina change of the species richness

The species richness changes longitudinally from
the source to the mouth. An andysis of this change
may Utilize three characteristics of each site (Fig. 3):
(i) the number of species exclusive to the site
(amounting 298 species, as shown in Table 2), (i)
the number of species that are not observed up-
dream the site (new species or specific gain), (iii) the
number of species that are not observed down-
stream the site (disappearing species or specific
l0ss).

The sum of gains or losses are both equa to 900.

The curve of cumulative exclusive species (C) ap-
pears with a nearly constant slope (constant rate of
local specidization). The two magjor discontinuities
correspond to the site 17 (high and steep banks,
favourable to subxerophilous vegetation) and to the
site 31 (estuarine conditions, halophilous vegeta
tion). The tidal influence (including oceanic in-
fluence) is indicated by an increasing degree of
specidization of the riparian flora from site 27
(stronger  dlope).

The curve of cumulative gains (&) shows schemat-
icaly three subsegments, with different slopes:
(i) the mountain zone (sites 1 to 5), where the
commonest species of the corridor appear rapid-
ly; (i) the medium zone (5 to 13) which is highly dy-
namic and characterized by a strong climatic
gradient; (iii) the lower course, with a relatively low
rate of new species, except in the estuarine zone (Ste
31).

Symmetrical remarks can be made for the cu-
mulative losses (b). The mountain zone shows a
progressive loss of mountain eements (few of them
persist until the mid course). The apparition of
thermophilous elements near the Adour/Arros
confluence leads a dight increase of dope (Stes 9 to
14). Downstream from the site 15, the rate of loss
increases, with the change of flood regime (Table
1).

For a given ste the badance between the species
newly observed (gains) and the species which disap-
pear downstream (losses) can be expressed by the
difference between gains and losses or ab (Fig. 4).
This difference illustrates the longitudinal change
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Table 3. Values of C; ,, (number of common species), according to the first site (i = 1 to 31) of a given section, and to the number

of consecutive sites (w = 1 to 10) congtituting this section. For the column w = 1, G , corresponds to the species richness observed
in site i. Mean value and standard deviation are indicated for each series (w = 1 to 10) constituting this section. For the column w =

1, C;, y corresponds to the species richness observed in site i. Mean value and standard deviation are indicated for each series (W = 1
to 10), and significative difference (= 5%) by‘ + ' (above average) or by‘-"* (below average).

W
1 2 3 4 5 6 7 8 9 10
1 131- 46- 23- 22- 9 - 6- 5— 4- 4- 3-
2 151- 81 73+ 39 33 28 26+ 23+ 23+ 14
3 121 - 93+ 63+ 37 32 25 22 20+ 17+ 13
4 247 + 158+ 81+ 55+ 45+ 45+ 33+ 29+ 24+ 23+
5 232+ 105+ 63+ 46+ 45+ 41+ 32+ 23+ 21+ 20+
6 152 85 59+ 58+ 43+ 33+ 28+ 2+ 20+ 17+
7 141 77+ 68+ 46 + 37-k 31+ 23 18 18+ 16+
8 188+ 148 + 94+ 61+ S1+ 44+ 33+ 28+ 24+ 18+
9 284 + 137 + 86 + 69+ 55+ 46 + 37-k 30+ 22+ 20+
10 187 + loo+ 74+ 64+ 50+ 43+ 33+ 20+ 19+ 17+
1 204 + 119+ 79+ 63+ 54 44 31+ 26+ 17+ 13
12 188+ 134+ 80+ 63+ 50 30+ 26+ 21+ 16 13
13 279 + 120+ 82+ 55+ 35 33+ 28+ 18 15 14
14 197+ 109+ 59+ 36 33 26 21 17 14- 14
15 179 84 45— 39 28 20- 16- 15— 13- 10-
16 152 59- 44-~ 28- 20- 18- 14- 13- 11- 19~
17 147 71- 41- 27- 19- 17- 13- 12- 12- 13
18 201 + 87 46- 29- 22- 16- 15- 13- 13- 11-
19 169- 68- 35— 27- 20- 18- 16- 16- 14- 12-
20 141- 50— 34- 21- 19- 16- 15- 15- 14- 9-
21 129- 57- 30- 25- 19- 18- 16- 15- 10— 7~
22 110- 40- 31- 23- 22- 21- 17- 12- 8- 4-
23 118- 50- 35— 27- 26- 23- 20- 14- 8-
24 120- 56— 42- 32- 26- 16- 12- 8-
25 131- 63- 47- 33- 19- 17— 15—
26 132- 84- 47- 23- 20- 11—
27 150- 65- 31- 25- 14-
28 145 46- 33- 17-
29 119- 51- 32-
30 144- 51-
3 196+
Mean 167.3 833 537 389 313 264 219 180 155 132

of the compogdtion of the ripaian vegddion. It g
proaches zero when no sensible change (excepting
the exclusive component) is observed. This is the
case of the section between sites 12 and 24, cor-
responding to the mid course, as defined earlier
(Fig. 2). Therefore, this section appears as an
equilibrium zone for the floristic balance. It differs
from the updream sedion or mountan zone whee
ab > 0 and from the downstream section or

lowland zone where ab < 0.

Longitudinal co-occurrence and scale effect

The dove adydss of gans ad losss gves a fird
idea of the longitudinal change of the species rich-
ness. It is necessary to go further in the analysis,
and to consider the relationships between sites at
finr <des
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Fig. 3. Spatia evolution along the Adour River of: a cumulative
number of species not observed upstream from the given site
(sum of gains a = 900). b: cumulative number of species disap-
pearing downgtream from the given ste (sum of losses b = 900).
. cumulative number of exclusive species to the given site (sum
of exclusves ¢ = 298). The postion of some of the 31 sites is
recaled on the curves.

For ths we used the two vaisdles () C; , the
number of common species, and (2) T, ,, the ex-
pectancy of a maximum floristic affinity (see
methods). Values are given in Tables 3 and 4, and
general trends are presented in Fig. 5. The number
of sites w gives a measure of the spatial scale of
dudy from 10 km (w= 1) to 100 km (w= 10).

Two patterns were defined, drawn up by both
variables.

1. the variation of CyorT, w, accordingly to
the variation of i (froml to 31) glveS the longitudi-
nal change of C, , or T;

2. the varlaruon of C or T, , accordingly to
the vaidion of w (from i to 10) gves the resolution

15

change of C, ,, or T, .. We cal this latter relation
a ‘scalar gradlent’ because (1) the increase of w
(number of sites in a group) corresponds to a
change of scale (each site is representative of a 10
km long stretch), and (2) values are monotonously
dredng when w is  increesing.

For eech vaidde C; , ad T; ,, ageadet cn be
read in two dlfferent ways from asite iy

= an ascending scalar gradient, mtegrating
progressively upstream sites. For example (Table
3), from site i, = 3 1, the suocessive velues of Ci, W
ae 19, 51, 32, 17 . . .

-~ a descending scalar gradient, integrating
progressively downstream sites. For example
(Tedle 3), from dte iy = 4, the sucoessve velues of
G, v ae 247, 158, 81, 55 . . .

Thee two examples ae illudrated in Hg 5 (dot-
ted line).

General trends are the same for C;  and T; ..
Figure 5 shows that longitudinal trends (i.e,, C;
vaas i) ae roughy oconsaved when increesing the
length of gretches (w). The higher vdues of edes
ridness were found from dte 4 to dte 15. This is a
wdl comaved zong with floods of high frequency
but of low duration. Riparian woods are generaly
natural, and each site shows a high physionomical
diversity (wide ecological spectrum of the riparian
florg). The zore located downdream to dtes 16— 17
ogs more dable condiions with floods of low fre-
quency, but of long duration. In this zone, the
Midouze River, seriousy affected by pollution
(paper manufacturing), causes the disappearance
of hydrophytes within the main channel of the
dreem for 50 km. The lover vdues of gedes ridt
ness of the lowland results from an old manage-
ment tradition since the XVIIth century: the flood-
plain is covered by man-controlled marshy grass-
lands and riparian woods (oak groves and alder
gove. The maitime zore (downdream from dte
28) dows a high degyee of humen influence (pedes
richness of the estuary is only restored by haline
specidization and a large amount of alien species).

The expetancy of the maximum floridic afinity
within a given section (T; ) is shown in Table 4.
For each value of w, above average values are
found in the upper course, and below average
values in the lower course. More precisely, con-
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Fig. 4. Longitudind floristic balance, given for each site by the difference between:
— the number of species observed in the site, but not observed upstream (see ‘gains of Fig. 3).
- the number of species observed in the site, but not observed downstream (see ‘losses of Fig. 3.). Values (ah) expressed in number

of species.

sidering the column w = 2 in Table 4, minimum
and maximum values of T; , may be anayzed as
follows. Minimum values were found for the fol-
lowing couples of stes: 1 and 2 (351 %), 20 ad 21
(35.5%), 0 ad 31 (354%). Thex vdues indicae
rapid changes respectively due to: transition from
higher to lower altitudinal sites, Midouze tributary
influence, and estuarine influence. Maximum
values were found for sites 3 and 4 (76.9%), 8 and
9 (78.9%). These sites are located in transitional
zones. Therefore, zones of discontinuity and of
continuity show repedtively lowv and high vdues o
Ci w and Ti, w*

Discussion

The scalar gradients, as defined above, are signifi-
cantly described as a hyperbolic function relating
C, y (or T; ) and w (Fig. 6). This relation allows
one to compare the gradients for an anaysis of
floristic connectance in an upstream or in a down-
dream dredion from a gven ste For example we
mey condder the suocessve values (in %) of T;
the rdio bewen the odbsaved numba of common
gades ad the madimum numbe o common e
cies (Table 4). The descending gradient from i, =
1 to i = 10 integrates progressively downstream
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Table4. Values of T; ,, = ratio between the observed number of common species and the maximum number of common species (or
expectancy of the maximum floristic affinity within the given section). Values are expressed in percent.

w
1 2 3 4 5 6 7 8 9 10
1 100 35.1- 19.0- 18.2- 7.4- 5.0- 4.1- 3.3- 3.3- 2.5-
2 100 66.9-k 60.3 + 32.2+ 27.3+ 23.1 + 21.5+ 19.0 + 19.0 + 11.6+
3 100 76.9+ 52.1+ 30.6 + 26.4+ 20.7 + 18.2+ 16.5 + 14.0+ 10.7
4 100 68.1+ 55.3 + 39.0+ 31.9+ 31.9+ 23.4 + 20.6 + 17.0+ 16.3 +
5 100 69.1+ 44.7 + 32.6-k 31.0-t 291+ 22.7 + 16.3+ 14,9+ 142+
6 100 60.3 + 41.8+ 41.1+ 30.5+ 234+ 19.9+ 15.6+ 14.2+ 12.1+
7 100 54.6 48.2+ 32.6 + 26.2+ 22.0 + 16.3 12.8- 12.8 113+
8 100 78.7+ 50.3 + 32.6+ 27.3c 23.5 + 17.6+ 15.6+ 15.8+ 12.2+
9 100 73.3 + 46.0+ 36.9 + 29.4+ 24.6+ 20.7 + 19.7 + 15.0+ 13.6+
10 100 535 39.6+ 34.2 + 26.7+ 24.0 + 21.7+ 136 12.9 + 11.6 +
11 100 63.3 + 2.0+ 33.5 + 30.2+ 28.9+ 21.1+ 17.7 4+ 116 9.2-
12 loo 71.3+ 2.6+ 33.5+ 32.9 + 204+ 17.7 + 143 11.3— 10.1
13 100 60.9+ 45.8+ 36.2 + 23.8 + 224 + 19.0+ 128 = 116 12.7 +
14 100 60.9+ 3838 24.5 + 22.4 17.7~ 14.9- 132 127 12.7 +
L5 100 55.3 30.6 = 265 19.0- 14.2- 12.4- 136 118 9.1-
16 100 40.1- 29.9- 19.0- 14.2- 14.0- 12.7- 11.8- 10.0— 8.2-
17 100 48.3 = 27.9- 19.1- 14.7 = 15.5— 11.8- 10.9- 10.9 ~ 11.8+
18 100 51.5— 32.6- 225 = 20.0- 145 = 13.6- 11.8- 118 10.0
19 100 48.2- 271 - 245 - 18.2- 16.4— 14.5 = 145 127 10.9
20 100 35.5 = 30.9 = 19.1- 17.3- 14,5 = 13.6- 13.6 12.7 8.2-
21 100 51.8- 27.3- 22.7 = 17.3- 16.4- 145 = 13.6 9.1- 6.4-
22 100 36.4- 28.2- 20.9 = 20.0- 19.1 155 10.9 = 7.3- 3.6-
23 100 424 = 29.7 — 22.9 = 22.0 195 16.9 11.9- 6.8-
24 loo 46.7 = 35.0- 26.7 21.7 13.4- 10.1~ 6.7 =
25 100 48.1- 35.9 25.2- 15.1- 14.3 = 12.6-
26 100 63.6+ 35.6 19.3 = 16.8 = 92—
27 100 44.8 = 26.1- 21.0- 11.8-
28 100 38.7 - 27.7- 14.3 ==
29 100 47.9- 26.9-
30 loo 35.4-
31 loo
Mean 100 54.2 37.2 272 22.3 19.1 16.3 138 121 10.4

sites, with successive values (in %) of T; ,: 100,

351, 19.0,18.2, . ..

)

,2.5. In the fird case (descend-

ing gradient), the differences between successive
values indicate a discontinuity for values of w be-
tween 4 and 5. In the second case (ascending gra-
dient) a discontinuity between sites 8 and 7 isindi-
cated by the successive values (in %) Tg 5 =
50.3%, T,, , = 32.6%, the following values being
closer to 32.6%: 30.5, 29.1, 23.5.

Therefore, generdizing to other gradients, a new
zonation may be based on an analysis of Tables 3
and 4.

Site 1 is clearly separated from the other moun-
tain sites (2, 3, 4). Another discontinuity appears
also between sites 4 and 5 when considering the
descending gradient of Table 4 but not when con-
sidering the ascending gradient (T,, , = 29.1%).
The zone corresponding to sites 4 and 5 is rather a
zone where mountains and lowland floras coexist.

The previous results are in accordance with those
obtained from a cluster analysis based of environ-
mental data (Fig. 2). This is not aways the case. For
exanple, groups IV and V ae separated by the Ar-
ros River confluence in Fig. 2 (limit between stes 10
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Fig. 5. Trends of the variable C; ,, (number of common species), from site i = 1 to ste i = 31, for various observation windows (w
= 1 to 10). Vaues are conventionaly reported to the median site of each observed section. Dotted lines illustrate two examples of scalar
gradients: descending from j, =4 and ascending fromj, = 31 (see text for further explanations).

ad 11). Howeva, this influece of the Armos River
extends largely upstream and downstream when
adyzng the odosaved number o common Pades
in Table 3: columns 1 to 3 show that the upstream
limit is between sites 7 and 8 whereas the down-
stream limit is between sites 14 and 15.
Considering Table 4, the value of T,,, , = 40.1

indicates a subdivision not suggested in Fig. 2. In-
ded, floidic dda of Teble 4 mekes dexr a discon-
tinuity between sites 16 and 17. This discontinuity
is d indicated by a chenge of dgn (from + to = )
when looking at column 2 in Table 4. It is also ap-
paat in FHg 4. Thedoe the mgor change in the
floristic composition between sites 16 and 17, as
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Fig. 6. Meanvaluesof C; , (a) and T; ,, (b) asahyperbolic
function of w (‘mean scalar gradients'). Respectively: R2 =
.9892 and R2 = .9950. Other scalar gradients show similar
patterns.

reveadled by an analysis of the riparian vegetation
along theriver (Table 4), is not indicated in a zona-
tion utilizing mesologic data (Fig. 2).

On the contrary, the limits of group V (Fg. 2) o
pear in Table 4, with T, , = 53.5% (Arros con-
fluence) and T,, , = 35 5% (Midouze con-
fluence).

In the downdreem pat of the river, group VII of
the Fig. 2 is floristically well characterized but
sgoud indude ste 28 Ohawis gowp VI (stes
29 ad 30) is dealy spaaed from the estuary (ste
3D).
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Finally, zones of discontinuity (low vaues of
G, wandof T, ) and zones of continuity (high
vdues a G and of T; ) appear as downstream
orientated (hgh cda gadents) from dte 1 to gte
24, and as upstream orientated (low scalar gra
denty from ste 25 to dte 30. The oceanic influence
(tide and dimate) may explain the mgor pat of this
difference.

Conclusion

The floristic connectivity, of the Adour River cor-
ridr, & ddined by Marian (1984), wes mesuad
by an analysis of the two variables C; ,, and T;
thet eqress both longitudnd  and sraar drudures

The values of C; , and T; , are highest in the 4th.
to 6th order parts’ of the river, where the riparian
landscape shows a maximum environmental heter-
ogendty. This reslt is in agreament with the inta-
mediate disturbance hypothesis (Connel 1978;
Huston 1979; Ward and Stanford 1983b).

More predsdy, the Adour River comdor canot
be assumed to be floristically continuous. Rather,
it falls between a pristine, theoretically continuous
(Vannote et al. 1980), and aregulated, seridly dis-
continuous stream (Ward and Stanford 1983a).
Mog o thee dsootinuties ae emsly recognizeble
environmental factors, such as confluences of
tributaries or climatic boundaries, which control
the longitudinal zonation of the riparian vegeta
tion. However, in many examples, zonations based
on riparian vegetation and on environmental data
do not exadly coindde In fadt, ewironmentd dis-
continuiies may corepond to two types of dhange
in the riparian vegetation: these are zones of sow
change (high levd of floidic connedance or zones
of dap dage (ow levd of floidic connectance).

Finally, this analysis of the connectance of the
ripaian vegetation shows that the floridic rdation
ship along various stretches of the Adour River is
not orientated in a single direction. Upstream
orientated relationships may interfere with down-
dream ones in acoordence with updreem o dowrk
stream migrations of the species.
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