
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by: [B-on Consortium - 2007]
On: 13 August 2009
Access details: Access Details: [subscription number 908038075]
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

European Journal of Phycology
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713725516

Phytogeography of Lusitanian Macaronesia: biogeographic affinities in species
richness and assemblage composition
Fernando Tuya abc; Ricardo J. Haroun a

a BIOGES, Department of Biology, Las Palmas, University of Las Palmas de G.C, E-35017, Canary Islands,
Spain b Centre for Marine Ecosystems Research, Edith Cowan University, Joondalup, 6027 WA, Australia c

CIIMAR, 450-123 Porto, Portugal

First Published:August2009

To cite this Article Tuya, Fernando and Haroun, Ricardo J.(2009)'Phytogeography of Lusitanian Macaronesia: biogeographic affinities
in species richness and assemblage composition',European Journal of Phycology,44:3,405 — 413

To link to this Article: DOI: 10.1080/09670260902836246

URL: http://dx.doi.org/10.1080/09670260902836246

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713725516
http://dx.doi.org/10.1080/09670260902836246
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Eur. J. Phycol., (2009), 44(3): 405–413

Phytogeography of Lusitanian Macaronesia: biogeographic

affinities in species richness and assemblage composition

FERNANDO TUYA1,2,3 AND RICARDO J. HAROUN1

1BIOGES, Department of Biology, Las Palmas, Campus Tafira, University of Las Palmas de G.C., E-35017,

Canary Islands, Spain
2Centre for Marine Ecosystems Research, Edith Cowan University, Joondalup, 6027 WA, Australia
3CIIMAR, Rua dos Bragas 289, 450-123 Porto, Portugal

(Received 20 June 2008; accepted 30 January 2009)

Analysis of biogeographic affinities is a key tool to establish and improve the resolution of hierarchical biogeographic systems.

We describe patterns of species richness of the marine macroalgal flora across Lusitanian Macaronesia (Azores, Madeira, the

Salvage Islands and the Canary Islands), and test (i) whether such differences are related to differences in proximity to the

nearest continental shore and size among islands. We also explore biogeographic affinities in the composition of macroalgal

assemblages (¼ presence/absence of each taxon in multivariate datasets) to determine (ii) whether each archipelago is a

biogeographic unit within this ecoregion and (iii) whether patterns in assemblage composition are related to proximity

(i.e. distances) among islands. Presence/absence matrices were created to test and visualize multivariate affinities among

archipelagos. A total of 872 taxa were compiled. Species richness peaked at the Canary Islands and decreased towards the

Azores; the pattern matched a progressive increase in distance from the nearest continental shores, matching the classical

island biogeography theory. Intra-archipelago differences in species richness were largely related to variations in island size.

Biogeographic similarities among archipelagos were hierarchically structured. Madeira and the Salvage Islands constituted

one biogeographic unit. Floras from the Azores, Madeira and the Salvage Islands were barely separable from each other,

but were different from those at the Canary Islands. Such biogeographic similarities among islands were negatively correlated

with the geographical separation (i.e. distances) among them. Proximity to nearby continental shores, in conjunction with

large- and meso-scale oceanographic patterns, seems to interact to create patterns in richness and composition of algal

assemblages across Lusitanian Macaronesia.
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Introduction

Understanding broad-scale patterns in the compo-
sition and diversity of communities is important
for the theoretical development of macroecology
– the interface between ecology and biogeography
– and for the implementation of conservation and
management policies (Brown, 1995).
Biogeographic units are defined using a hierarch-

ical system based on taxonomic configurations,
and analyses of biogeographic affinities are a key
tool to establish such a system (Spalding et al.,
2007). Normally, significant levels of internal bio-
geographic heterogeneity exist within any particu-
lar biogeographic level. A more detailed analysis
is thus necessary to improve the resolution of our
biogeographic systems. Different factors influence
the evolutionary history of biota at any given bio-
geographic level. Dispersion of species to insular

systems is strongly affected by two key factors:
(i) proximity (i.e. distance) to donor areas, nor-
mally the nearest continental shore, but sometimes
other islands, and (ii) the size of the islands, which
determine the amount of available habitat. These
ideas are the core of the ‘Island Biogeography
Theory’ (hereafter IBT, MacArthur & Wilson,
1967), which specifically predicts that proximity
to adjacent continental shores influences coloniza-
tion rates, while the island size affects extinction
rates. Moreover, patterns of ocean circulation
(e.g. currents and other oceanographic elements
such as upwellings), particularly for marine organ-
isms, can also influence the composition of the
biota (Whittaker & Fernández-Palacios, 2007).
Importantly, dispersal abilities of each species
ultimately influence the pool of organisms reaching
any oceanic island. For example, species with
considerable dispersal capabilities, and thus large
range sizes (Lester et al., 2007), are typically foundCorrespondence to: Fernando Tuya. E-mail: f.tuya@ecu.edu.au
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on oceanic islands far away from continental
masses (Whittaker & Fernández-Palacios, 2007),
and this pattern has been highlighted for marine
algae (van den Hoek, 1987).
The oceanic archipelagos located in the central-

east (northern hemisphere) Atlantic Ocean are
grouped under the term Macaronesia. Five archi-
pelagos are included (from north to south, Fig. 1):
Azores, Madeira, Salvage Islands, Canary Islands,
and Cape Verde. These archipelagos share similar
geomorphological traits; they are all volcanic in
origin, and although there is no general consensus,
most are thought to be the result of several
geologic hotspots (Carracedo, 2001). They have
a unique biogeography: all native flora and fauna
reached the archipelagos via long-distance disper-
sal from adjacent continental areas (Whittaker &
Fernández-Palacios, 2007) or, in some circum-
stances, adjacent archipelagos (Domingues et al.,
2008). Marine biotas of the different archipelagos
are interconnected via oceanic currents; surface
currents generally (but not always) move from
the Azores towards Madeira and the Canary
Islands (Morton et al., 1998). The Azores,
Madeira, the Salvage and Canary Islands belong
to the same ecoregion within the so-called
Lusitanian province (Spalding et al., 2007). The
archipelago of Cape Verde is under the influence
of a more tropical climate (e.g. coral reefs are
found in contrast to the other archipelagos) and
is included within the West African Transition
province (Spalding et al., 2007).
The macaronesian archipelagos, and their

islands, have differing degrees of isolation from
the nearest continental shores. Such differences

have been advocated to explain differences in the
composition and diversity of the marine biota
(Hawkins et al., 2000). Previous phytogeographic
studies have highlighted a high degree of similarity
in the composition of the marine flora at each
archipelago and the nearest (donor) continental
coasts. For example, the marine flora of the
Azores presents elements in common with the
northern Atlantic, the western Mediterranean,
and the eastern American coasts (Prud’homme
van Reine, 1988), while the Canary Islands show
stronger affinities with the western Mediterranean
and the tropical western Atlantic (van den Hoek,
1987). However, quantitative analyses exploring
the affinities in the composition of the marine
flora among archipelagos are rather sparse. In
this study, we described patterns in species richness
of the macroalgal flora across Lusitanian
Macaronesia and tested (i) whether such differ-
ences are related to differences in proximity
(¼ distance) to the nearest continent and/or size
among islands. We also analytically explored bio-
geographic affinities in the composition of algal
assemblages (¼ presence/absence of each taxa
in multivariate datasets) to determine; (ii) whether
each archipelago is a biogeographic unit within this
ecoregion and (iii) whether patterns in assemblage
composition are related to proximity among
islands.

Materials and methods

Presence/absence matrices for red, green and brown
algae, and the entire algal dataset as well, were created
(Appendix 1, see supplemental material available

Fig. 1. Map of Lusitanian Macaronesia showing the location of each archipelago in the eastern Atlantic Ocean. Cape Verde

not shown.
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online at www.informaworld.com/mpp/uploads/tuya___
haroun_appendix_1.xls) by searching in literature for
all available phytogeographic records across Lusitanian
Macaronesia. These matrices take into account pub-
lished checklists and subsequent additions, for the
different islands that constitute each archipelago
(Appendix 2, available online at www.informaworld.
com/mpp/uploads/tuya___haroun_appendix_2.doc).

Patterns in species richness

We calculated the total number of taxa of red, green,
and brown algae in each archipelago, and the number
of shared and unshared taxa among the archipelagos.
Multiple regression models tested whether proximity
(¼ distance) to the nearest continent (linear distance
in km) and island size (the coastal perimeter of each
island was used as a proxy) influenced species richness
across the study region. To visualize patterns in species
richness separately for each of these two variables,
simple regression models tested the relationship between
species richness at each island and proximity to the near-
est continent, and the relationship between species rich-
ness and the coastal perimeter of each island
separately for each archipelago; so we were able to
explore the effects of within-archipelago differences
in island sizes on species richness patterns. An exponen-
tial model was selected for the former, and a linear
for the latter.

Patterns in assemblage composition

Canonical Analysis of Principal coordinates (CAP,
Anderson &Willis, 2003) was used as a constrained ordi-
nation procedure to test and visualize differences in
assemblage composition among archipelagos. CAP is
an appropriate technique to analyse biogeographic affi-
nities in assemblage composition (Edgar et al., 2004).
Essentially, CAP finds axes in multivariate space to max-
imize the separation among groups (archipelagos in this
case). First, we conducted a Principal Coordinates
Analysis (PCO); we then carried out the CAP based on
that subset of the PCO axes for which additional PCO
axes did not add explanatory power. Analyses were based
on Jaccard dissimilarities, which are ideal for incidence
data (presence/absence data, Clarke & Warwick, 2001).
The ‘trace statistic’ was used to test (via 999 permutations
of the data) differences in assemblage composition
among archipelagos. The CAP routine also calculated
miscalculation errors for regional groupings using the
‘Leave-one-out Allocation success’ (LoA): each island
was removed from the dataset, the CAP analysis re-run
using the remaining observations, and then the removed
datapoint classified to the nearest group centroid in the
canonical space. Comparison of known with allocated
groups provided miscalculation errors (Anderson &
Willis, 2003). Pairwise comparisons in assemblage
composition between each pair of archipelagos were
carried out with 1-way ANOSIM, using 999 permuta-
tions, via calculation of the R statistic. This statistic fluc-
tuates between�1 and 1 (R equals 0 if the null hypothesis
is true, while values significantly different from 0 indicate

some degree of discrimination). Interpretations of pair-
wise R-statistic values followed Clarke (1993).

Distance-based redundancy analysis (db-RDA,
Legendre & Anderson, 1999) was used to visualize
whether variation in distance to the nearest continental
shore and island perimeter explained variation in assem-
blage composition across the study region. Multivariate
multiple regression, using the DISTLM routine via 999
permutations of the data (Anderson, 2001), tested the
significance of these relationships by fitting a linear
model based on Jaccard dissimilarities. We additionally
determined whether geographical affinities in the com-
position of algal assemblages across the study region
were related to the geographical separation by means
of a correlation analysis between the pairwise dissimilar-
ity matrix between each pair of islands and a pairwise
matrix containing the linear distances (in km) between
each pair of islands. Rho values were calculated as
Spearman rank correlations, and p-values using 999
permutations, through the RELATE routine.

All multivariate procedures were carried out by means
of the PRIMER 6.0 package (Clarke & Warwick, 2001).

Results

Patterns in species richness

A total of 872 taxa were compiled across the study
region (552 red algae, 143 green algae, and 177
brown algae, Appendix 1, see supplemental mate-
rial). Overall, the number of taxa of each algal
group peaked at the Canary Islands (678), and
decreased towards the north of the study region
(Fig. 2A), though the Azores (382) hosted a slightly
larger number of taxa relative to Madeira (369).
Only 28 taxa (3.21%) were found in all archipela-
gos, whereas 366 taxa (41.97%) were exclusively
restricted to one archipelago. The Canary Islands
also hosted the greatest number of taxa exclusive
of any other archipelago (a total of 222 species),
which represents around one-third of its algal flora
(Fig. 2B). This proportion was smaller for Madeira
(�22%), and particularly low for the Azores
(�14%) (Fig. 2B).
Species richness was significantly affected by

both ‘distance’ (to the nearest continental shore)
and (island) ‘perimeter’, but ‘distance’ explained
a larger amount of variation (Table 1). Species
richness decreased exponentially with increasing
distance from adjacent continental shores (Fig. 3,
p<0.0001 in all cases). At the archipelago level,
species richness linearly increased with increasing
insular coastal perimeter (Fig. 4, p<0.05 in
all cases), although the Azores showed lower R2

values in all cases (except green algae).

Patterns in assemblage composition

The CAP analyses (Fig. 5) efficiently separated
floras from the different archipelagos along the
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first canonical axis (�1
2 was, in all cases, significant,

p<0.01). Biogeographic similarities, however,
were hierarchically structured. First, Madeira
and the Salvage Islands constituted the same
biogeographic unit (Table 2, one-way ANOSIM:
R<0.0, p>0.8 in all cases); their algal assem-
blages clustered together in the ordination space
regardless of the algal group (Fig. 5), and the
LoA indicated an important misclassification for
the Salvage Islands; they were repeatedly
misclassified as belonging to Madeira. Second,
floras from the Azores, Madeira and the Salvage
Islands were barely separable (Table 2, one-way
ANOSIM: R<0.4 in all cases), but were different
from those found on the Canary Islands (Table 2,
one-way ANOSIM: R>0.5 in all cases). In addi-
tion, none of the Canary Islands were misclassified
as belonging to the other three archipelagos for
any of the algal groups.

The first two axes from the db-RDA explained,
in all cases, �30% of the total variability in algal
composition. In the biplots of the first two
db-RDA axes (Fig. 6), ‘distance’ (to the nearest
continental shore) was positively correlated with
the first axis (RDA-1). ‘Distance’ was the best
predictor of variation in assemblage composition
across the study region: all multivariate multiple
regressions indicated that ‘distance’ explained
�20% total variability (inserted Tables in
Fig. 6). The second axis of all db-RDAs was
negatively correlated with the (island) ‘perimeter’,
contributing significantly to an additional 11–
14% of total variability (inserted tables in
Fig. 6). These results indicated that, although var-
iation in coastal perimeter explained a consider-
able proportion of the variation in assemblage
composition, ‘distance’ to the nearest continental
shore was the main factor explaining patterns of
variation in floral composition across Lusitanian
Macaronesia. In fact, the similarities in assem-
blage composition between each pair of islands
were negatively correlated with the geographical
separation between them (overall dataset:
Rho¼ 0.585, red algae: Rho¼ 0.575, green algae:
Rho¼ 0.572, brown algae: Rho¼ 0.524; p� 0.01
in all cases).

Discussion

This study has documented that inter-archipelago
variability in species richness and algal composi-
tion is explained by differences in proximity
to the nearest continental shores, while intra-
archipelago differences were considerably affected
by the size (i.e. the perimeter) of each island.
As predicted by the IBT (MacArthur & Wilson,

1967), the richness of algal species at oceanic
islands decreased with increasing distance from
the nearest continental shore and so the Canary
Islands were floristically richer than the Azores
and Madeira. In turn, quasi-permanent filaments
advected westward away from the north-eastern
African coasts are common (Davenport et al.,
2002), thus allowing a considerable degree of con-
nectivity between the Canary Islands and the adja-
cent continental coasts, likely sustaining high

Fig. 2. (a) Algal richness and (b) number of taxa restricted

to one archipelago across the Lusitanian Macaronesia.

Data from Madeira and the Salvage Islands were pooled.

Table 1. Results of multiple regressions testing of the effect of ‘distance’ (to the nearest continental shore) and (island)

‘perimeter’ on species richness across the study region.

Overall dataset Red algae Green algae Brown algae

Variable Pseudo-F p Prop. Pseudo-F p Prop. Pseudo-F p Prop. Pseudo-F p Prop.

Distance 32.67 0.001 0.62 29.85 0.001 0.59 25.13 0.001 0.56 24.12 0.001 0.54

Perimeter 9.52 0.003 0.12 15.67 0.002 0.18 15.37 0.01 0.19 11.06 0.005 0.16

Abbreviations: Prop.: proportion of explained variation.
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Fig. 3. Relationship between species richness at each island and distance to the nearest continental shore for (a) the overall

algal dataset, (b) red algae, (c), green algae, and (d) brown algae. p-values provide goodness-of-fit tests to examine the

significance of the decay in species richness with increasing distance from the continent. Data from Madeira and the

Salvage Islands were pooled (see results). �: Azores, m: Madeira and Salvage Islands, g: Canary Islands.

Fig. 4. Relationship between species richness at each island and its corresponding coastal perimeter for (a) the overall algal

dataset, (b) red algae, (c), green algae, and (d) brown algae, separately for each archipelago. p-values provide goodness-of-fit

tests to examine the significance of the increase in species richness with increasing island perimeter. Data from Madeira

and the Salvage Islands were pooled (see results). �: Azores, m: Madeira and Salvage Islands, g: Canary Islands.
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immigration rates to this archipelago (Whittaker &
Fernández-Palacios, 2007). On the above basis,
we would anticipate that one would observe greater
algal diversity at Madeira than the Azores; the

absence of such a pattern is likely to be due to the
larger coastal area of the Azores (i.e. the coastal
perimeter of the Azores is more than three times
larger than that of Madeira), and so extinction

Fig. 5. Constrained canonical ordination plots (CAP) of assemblage composition for (a) the overall algal dataset, (b) red

algae, (c), green algae, and (d) brown algae. �: Azores, n: Madeira, m: Salvage Islands, g: Canary Islands. Analyses were

based on 8, 7, 7 and 6 PCO axes, respectively. ‘Leave-one-out Allocation’ success is indicated (¼LoA, i.e. the percentage

of points correctly allocated into each group). �2: square canonical correlation with CAP-I.

Table 2. One-way ANOSIM testing differences in assemblage composition between each pair of archipelagos.

Pairwise comparison

Overall dataset Red algae Green algae Brown algae

R p R p R p R p

Azores vs Madeira 0.312 0.065 0.299 0.068 0.355 0.035 0.091 0.285

Azores vs Salvage I. 0.293 0.227 0.291 0.212 0.32 0.182 0.045 0.394

Azores vs Canary I. 0.546 0.01 0.505 0.01 0.54 0.01 0.501 0.02

Madeira vs Salvage I. –0.321 0.933 –0.25 0.8 –0.286 0.81 –0.464 1.00

Madeira vs Canary I. 0.688 0.03 0.635 0.06 0.701 0.03 0.532 0.09

Salvage I. vs Canary I. 0.786 0.028 0.805 0.028 0.838 0.028 0.51 0.028
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rates have probably been higher around Madeira.
Our study showed that most algae on the Azores
(�86%) may also be found on any of the other
macaronesian archipelagos. This suggests that
most algae on the Azores have large range sizes
and so probably have large dispersion patterns
(van den Hoek, 1987).
Several oceanographic processes can also be super-

imposed on differences in proximity to continental
shores among archipelagos to create and maintain

patterns in richness and composition of algae across
Lusitanian Macaronesia. Firstly, sea water tempera-
ture is typically colder in the Salvage Islands (16–
24�C), Madeira (16–24�C) and Azores (12–23�C)
than in the Canary Islands (17–25�C) and so the pre-
sence of species with tropical affinities in the former
archipelagos can be limited compared with the latter
(e.g. fishes, Brito et al., 2007). It has been reported
that tropical biota have typically narrower geogra-
phical ranges than temperate biota – Rappoport’s

Fig. 6. Distance-based Redundancy Analysis (db-RDA) biplots of first and second axes relating ‘distance’ (to the nearest

continental shore) and (island) ‘perimeter’ to algal composition across the study region. �: Azores, n: Madeira, m: Salvage

Islands, g: Canary Islands. Results of multivariate multiple regressions testing the relationship between ‘distance’ and

‘perimeter’ and the composition algal assemblages are indicated. Analyses were based on Jaccard similarities. To retain

variables with explanatory power, the AIC procedure was chosen as model selection criterion (Anderson, 2001).

Abbreviations: Var.: variation.
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rule – (Stevens, 1989). For example, hotspots in algal
diversity are typically characterized by the existence
of numerous algae with restricted geographical
ranges (Santelices & Marquet, 1998). Secondly, the
Canarian Archipelago lies in the transition between
the northwest African upwelling and the oligotrophic
open ocean (the so-called Northwest African Coastal
Transition Zone). Considerable spatial variation in
sea surface temperature occurs across an east–west
gradient perpendicular to the African coast, with an
average difference of 2�C between the eastern and
western islands (Davenport et al., 2002). As a result
of this meso-scale variability, marine assemblages at
widely separated islands of this archipelago (100 s of
km) are subjected to different oceanographic condi-
tions, that produce differences in the composition
(Haroun et al., 2003) and structure (Tuya &
Haroun 2006) of macroalgae between the eastern
and western islands. The eastern islands predomi-
nantly host taxa with warm-temperate affinities,
while the western islands have a flora with more tro-
pical affinities (Haroun et al., 2003). Such oceano-
graphic gradients, on the other hand, are absent
around the other macaronesian archipelagos, pre-
venting the substantial environmental heterogeneity
normally associated with higher richness and diver-
sity (Brown, 1995; Whittaker & Fernández-Palacios,
2007).
It is also important to realize that the amount

of research effort across the four archipelagos
has not been equal. The Canaries and the Azores
host research groups that have studied the phycol-
ogy of both archipelagos for >25 years ago. For
example, the number of published articles contain-
ing the keyword ‘algae’ (Table 3) is largest for
the Canary Islands (76), followed by the Azores
(26) and then Madeira (11). This has resulted
in the largest number of taxonomic (including
revisions and additions) studies (Table 3;
Appendix 2, see supplemental material: www.
informaworld.com/mpp/uploads/tuya___haroun_
appendix_2.doc) for the Canary Islands (29),
followed by the Azores (18), Madeira (8) and to
date only four publications on the algal flora of the

Salvage Islands. For this reason, we can not rule
out that algal species richness could be underesti-
mated in Madeira and the remote Salvage Islands.
However, Madeira and the Salvage Islands have
considerably lower total coastal perimeters
compared to the Azores and particularly when
compared to the Canary Islands. If one considers
the ratio between the amount of research effort
(e.g. the number of works as a proxy, Table 3)
and the total coastal perimeter of each archipelago,
the values tend to be comparable (i.e. same order
of magnitude), minimizing differences in research
effort among archipelagos as an important con-
founding factor of our interpretations.
On the basis of congruent divisions for algal

assemblages, Lusitanian Macaronesia can be sepa-
rated into two major biogeographical areas: (i) the
Canary Islands and (ii) Azores, Madeira and the
Salvage Islands. The latter can be further subdi-
vided into two areas: (iia) Azores and (iib)
Madeira and the Salvage Islands. Importantly,
this outcome was consistent across the different
algal groups (red, green and brown algae), which
reinforces this criterion as a potential valid model
for Lusitanian Macaronesia. In general, these bio-
geographic affinities among the studied archipela-
gos were inversely related to their geographical
separation. However, the oceanographic peculiari-
ties of the study region were also important in
shaping such similarities. The Salvage Islands are
a group of islets approximately midway between
Madeira and the Canary Islands. One might antici-
pate that the algal floras would be a mixture
of both the Madeira and the Canaries’ flora.
However, the algal composition on the Salvage
Islands was very similar to that observed on
Madeira. The main oceanographic feature of the
study region is the Canary current, which flows
towards the south-west. Thus, it is likely that the
Salvage Islands are the main recipient, through
passive dispersal, of those floral elements present
on Madeira. This connectivity has resulted in a
high degree of similarity between marine floras
on Madeira and the Salvage Islands. It is

Table 3. Number of published articles containing the keywords ‘algae’ and the name of each archipelago (the search was
performed thorough the ISI Web of Science) and number of taxonomic works (including revisions and additions) carried

out at each archipelago (see online supplemental data: Appendix 2). The ratio between the number of articles, and taxonomic
works, per archipelago, and the total archipelago coastal perimeter is also indicated.

Archipelago Search

Number

of articles

Ratio number

of articles/coastal

perimeter

Number of

taxonomic

works

Ratio number

of taxonomic

works/coastal perimeter

Azores ‘algae’ AND ‘Azores’ 28 0.03660 18 0.02352

Madeira ‘algae’ AND ‘Madeira’ 11 0.05789 8 0.04210

Salvage I. ‘algae’ AND ‘Salvage I.’ – – 4 0.02230

Canary I. ‘algae’ AND ‘Canary I.’ 76 0.05846 29 0.03333
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appreciated that further data from the Salvage
Islands is required unambiguously to clarify the
appropriateness of this hypothesis. The large
distances between the continental shores and
the Azores, Madeira and the Salvage Islands
(>400 km), in addition to their similar oceano-
graphic contexts, could help to explain why algal
floras of these three archipelagos are similar.
In summary, proximity to adjacent continental

shores, in conjunction with large and meso-scale
oceanographic patterns, seem to interact primarily
to create patterns in richness and composition of
algal assemblages across Lusitanian Macaronesia.
Moreover, differences in island sizes affect intra-
archipelago variations in both species richness
and composition of algae.
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