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INTRODUCTION

The Balearic Islands are relatively well known as far as their odonate fauna is

concerned. RAMIS (1814) was the first to make reference to this order in the Bal-

earic Islands (Menorca). Later studies by NAVAS (1910, 1914,1924,1928a, 1928b),

EIDMANN (1927), VELLARRUBIA & ESPANOL (1933), ROSENBAUM (1934),
MARGALEE (1952,1953), COMPTE (1952,1960) GARCIAS (1953) and BUCH-

HOLZ (1955) are reviewed by COMPTE (1963), who also included his own data.

Knowledge of the Odonata ofthe archipelago was furtherextended by COMPTE

(1967, 1968), SCHUMANN (1968) and OCHARAN (1987).

However, the above studies are almost completely based on images. This study

concentrates exclusively on the larvae, thereby indicating those species which re-
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Spatial structure of the odon. community is analysed. The different abundance of

the spp. and their most characteristic habitats in the islands are indicated. The repro-

duction of 19 spp. on the Balearic Islands is confirmed. Coenagrion scitulum is re-

corded for the first time from the archipelago. The associations of spp. existing on

each of the islands were established by meansof factoranalysis (correspondence analy-

sis); a total of9 associations are defined. This study has been made on larvae exclu-

sively. Sympetrum striolatum is the most abundant sp. in the Balearic Islands. Previ-

ous records are discussed.
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produce on the islands, theirecological preferences and the associations of species

present in the various habitats.

MATERIALAND METHODS

A total of246 sites (120on Mallor-

ca, 68 on Menorca, 41 on Ibiza and

17 on Formentera) were sampled in

winter (February and March 1988)

and spring (May and June 1988)

(GARC1A-AVILES, 1990). Extensive

sampling was carried out using a 30

cm square net with 100pm mesh size.

Figure I shows the location of the

sites which weresampled;Table 1 pro-

vides a summary of the types ofhabi-

tat.

Specimens were identified using
the keys of CARCHIN1 (1983) and

ASKEW (1988) primarily; these were complementedwith the keys of FRASER (1950), AGUESSE

(1968) and FRANKE (1979).

In order to establish the different associations of species present on each of the islands a multiple

correspondence factorial analysis, SPAD.N version (LEBART et al„ 1987), was applied. This was

carried out separately for each ofthe islands. In this analysis presence/absence data were used. Those

stations where no Odonata were found were not eliminated from the analysis since this category was

Table I

Types of habitat at the sampling sites

Fig. 1. Geographic location of the Balearic Islands.

Habilul Mallorca Menorca Ibiza Formcnlera

Sircam 2.3.6.7.8.9.10.11.12.14,

15,26.27.28,31.34.36.37

38.39.62.63.65.66.69.72.

73.81.83.84,85.86.88.90.

92,94.100.103.104.105.

108.109.111.112.119

125.126.132,136.137,138.

139.140.142.145.147.148.

149.151.157.158.159.160

161.164.165.167,168.171.

172,174,175,181,182.183,

184,186

190.191.208.209.213,216,

223

237.238,239

Pond 4.13.17,18,19.20.21,22.

23.24.25,47,48.50.52.53,

54.55,57.58,61,93.116.117

121,122,124.131.134.135,

141.143.144.150,152.154.

155.156,162,176,178.185

201,207,229 234.240,241.243.244.246

Small man-made 16.43,51.56,59.60.67,71.

pond 77,78.79,80.89,95.96.97.

99,106.110.114.120

153,166,173.188 189.192,195.1%.197.200.

203.205.210,212,214,215.

217,218.219,220,221,222

242

Marsh 29.30,35.40.41.42.44.45.

46.101

123.127,128,129.130,133.

146.169,177

202,226 230,231,232.235.236.245

Spring 1.5.32.33,49.64,68.70,76.

82.87.91.98.102,107.113.

115,118

163.170.179,180,187 193,194,198,199,204,206.

211,224,225.227.228

233

Reservoir 74,75
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also considered in the case of active variables.

Based on the resulting scores ofeach of the multiplecorrespondenceanalyses, a cluster of20 fixed

groups was formed for all of the cases considered in each analysis. These were then organized into

five classes in order to maximize objectivity ofthe results.

SPECIES

A total of 19 species were captured, one of

which (Coenagrion scitulum) is recorded for

the first time from the Balearic Islands. The

species, the islands and the sites where they

were found, their abundance on each island

(Tab. II), their preferred habitats, their general
distribution and other factors are mentioned

below.

Calopteryx haemorrhoidalis (Vander Linden,

1825)

Mallorca: rare (sites: 92, 100, 108). -

Menorca: scarce (sites: 148, 149, 157, 159, 160, 171,179).

Found mainly in streams with aquatic vegetation, moderateto fast currents

and fresh water.

According to COMPTE (1963) MARGALEF’s note of C. virgo (Linnaeus,

1758) for Menorca (MARGALEF, 1952) and NAVAS’ note of C. splendens

(Harris, 1782) for Mallorca(NAVAS, 1914) are identificationerrors; both were

C. haemorrhoidalis.

Sympecma fusca (Vander Linden, 1820)
Mallorca: very rare (site: 90). - Menorca; common (sites: 121, 131, 136, 137, 139,

150, 154, 156, 174, 176, 183).

Found in ponds with abundantvegetation and in the mouthsofstreams with

macrophytes present.

Lestes barbarus (Fabricius, 1798)

Menorca: scarce (sites: 121,122, 125, 137, 175,176).

Found in ponds and in streams with almost no current, abundant aquatic

vegetation and fresh or slightly brackish water.

L. viridis (Vander Linden, 1825)

Mallo rc a: scarce (sites: 2, 10, 11, 12, 16,27, 63,81,86, 88,89, 93,97, 105, 108, 120).-

Menorca: abundant (sites: 125, 126, 132, 137, 140, 142, 148, 149, 150, 151, 154, 157, 160,

161, 174, 175, 176,178, 179, 181, 183, 187,188).-Ibiza:scarce (sites: 201,223,229).

Found in very diverse habitats, with ponds, small man-made ponds and

streams of slow to fast currents as the most frequent; also in slightly brackish

water. Normally where aquatic macrophytes were present.

COMPTE’s (1952) listing of L. dryas Kirby, 1890 for Mallorca is an iden-

tification error according to the same author (COMPTE, 1963); it was L. viridis.

Erythromma viridulum (Charpentier, 1840)

Table II

Assessment ofthe status ofa species

on an island

Status

Proportion of sites

from which recorded

Very abundant >50%

Abundant 30% - 50%

Common 15% - 29%

Scarce 5% - 14%

Rare <5%

Very rare only 1 site
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Mallorca: very rare (site: 89).

Found only in a very old and stable man-madefreshwater pond, which is 70

cm deep and contains abundantvegetation reaching the surface in some parts. It

is fed by the stream ofSa Farinera.

Cercion lindeni (Selys, 1840)

Mallorca: very rare (site: 90). - Menorca; rare (sites: 139, 174).

The three sites where this species was foundare in streams, near their mouths,

with practically no current, a sand substrate and abundant vegetation emerging

along the banks.

Coenagrion caerulescens (Fonscolombe, 1838)
Menorca: scarce (sites: 157, 159, 160, 167).

Found mainly in streams with slow to moderate currents and containing

abundant emerging vegetation. It is quite restricted with threeof the sites in the

Algendar stream.

C. scitulum (Rambur, 1842)
Mallorca: very rare (Site: 89). - Menorca: very rare (site: 121). This species is new

for the fauna of the Balearic Islands.

Found on Menorca, in a pond, and Mallorca, in an small man-madepond;

both more than 60 to 70 cm deep, with clear water and abundant carophytes.

Ischnura elegans (Vander Linden, 1820)

Mallorca: scarce (sites: 28, 29, 30, 36, 39, 40, 88, 89, 90, 101, 102, 117, 119). -

Menorca: abundant (sites: 121, 130, 131, 134, 135, 136, 137, 138, 139, 140, 148, 149, 150,

154, 155, 156, 157, 159, 160, 167, 168, 171, 172, 174, 175, 176, 181, 183). - Ibiza: scarce

(sites: 190, 208, 210, 216). - Fermenter a: very rare (site: 233). This species is recorded for

the first time from Formentera.

Found in streams with slow to moderate currents and in ponds and marshes;

all containing abundant aquatic vegetation.

COMPTE (1963) indicates that the note by VILLARRUBIA & ESPANOL

(1933) of I. graellsi (Rambur, 1842) for Menorca is an identification error; it

was I. elegans.

Ceriagrion tenellum(de Villers, 1789)
Mallorca; rare (sites: 81, 102). - Menorca: common (sites: 148, 149, 157, 159, 160,

170, 171, 172, 178, 179, 181).

Found on Mallorca and Menorca mainly in streams with slow currents, and

in threesprings; all containing abundant aquatic vegetation and fresh water.

During this study extensive sampling was carried out in those areas of Ibiza

where COMPTE (1967) found images ofthis species. No individualswere found;

thus its reproduction on this island cannot yet be confirmed.

Aeshna affinis Vander Linden, 1823

Mallorca: very rare (site: 62). This species is recorded for the first time from this island.

The only captured individuals were found in a small stream located along

the side of the disused Petra to Manacor road,approx. 2 km from Petra. This is

a fresh water stream with a slow current, a mud and gravel substrate and abun-

dant coverage by terrestrial and aquatic vegetation.
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Previously cited only for Menorca (OCHARAN, 1987). The lack of cap-

tured individuals on this island during the study makes it impossible to confirm

its reproduction here.

A. mixtaLatreille, 1805

Mallorca: very rare (site: 90). -M e n o r c a: scarce(sites: 121,132,140,148,149,151,

172,176).-Ibiza: very rare (site: 229). This species is recorded for the first time from Menorca

and Ibiza.

Found mainly in streams with slow or very slow currents and in ponds; all

containing abundant vegetation.

Anax imperator Leach, 1815

Mallorca: scarce (sites: 12, 16, 18,47,51,67,80, 89, 93,97, 105, 106, 114, 120).-

Menorca: very rare (site: 131). -Ibiza; common (sites: 189, 190, 192,203, 207, 210, 217,

221,222).

Found mainly in small man-made ponds, with or without vegetation, of

fresh or slightly brackish water. It was also found in a few ponds with abundant

macrophytes.

A. parthenope (S61ys, 1839)

Mallorca: very rare (site: 90). -Ibiza; very rare (site: 220). This species is recorded for

the first time from Ibiza.

Found on Mallorca close to the mouth ofthe Canyamel stream where there

is practically no current and abundant emerging vegetation. On Ibiza it was

found in a small man-made pond 70 cm deep with considerable numbers of

carophytes.

Orthetrum cancellatum (Linnaeus, 1758)

Mallorca: rare (sites: 43, 52, 80). -Ibiza: scarce (sites: 217, 218, 220).

Found mainly in small man-madeponds with or withoutaquatic vegetation,

almost always with fresh to slightly brackish water and with a mud substrate.

Based on captured imagos, it has been considered common or abundanton

the Balearic Islands (COMPTE, 1963, 1967; OCHARAN, 1987), though this

study, based on larvae, considers it rare on Mallorca and scarce on Ibiza and it

was not foundon Menorca, from where it was cited by COMPTE (1963, 1968)

and OCHARAN (1987). The lack of captured larvae on Menorca during this

study makes it impossible to confirm its reproduction here.

O. coerulescens (Fabricius, 1798)

Mallorca: very rare (site: 108). - Menorca: scarce (sites: 148, 149, 171, 172, 179,

187). -Ibiza: rare (sites: 191, 193),

Found mainly in streams with slow to fast currents, always containing abun-

dant vegetation. It was also found in springs. The case of Ibiza is quite interest-

ing in that there are practically no streams on this island and this species was

captured in the only lotic sites present, i.e. a small irrigation canal and a spring

or artesian well flowing towards another irrigation canal.

Crocothemis erythraea (Brulle, 1832)

Mallorca: scarce (sites: 16, 18, 43, 52, 78, 80, 89, 90, 114, 117, 120). - M e n o re a:

scarce (sites: 121, 167, 168, 183). -Ibiza: scarce (sites: 190, 217, 220, 221, 222). -
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Formentera: very rare (site: 233). This species is recorded for the first time from Formentera.

Found on Mallorca and Ibiza in small man-madeand naturalponds with or

without vegetation and with fresh or brackish water. On Menorca it was found

mainly in streams with slow currents and macrophytes present. On Formentera

it was found in a spring constituting the only permanent non-salty water habitat

sampled on this island.

Sympetrum fonscolombei (Selys, 1840)

Mallorca: rare (sites: 17, 20, 23, 53, 110). -
Menorca: rare (sites: 121, 134, 135). -

Ibiza: scarce (sites: 200, 207, 217). - F o r m e n t e r a: scarce (sites: 238, 244).

Found always in stagnant water. Usually in natural ponds and a few small

man-made ponds containing aquatic vegetation and fresh water.

We can not confirm the frequency assigned to this species on the Balearic

Islands in the literature (COMPTE, 1963, 1967), where it is generally consid-

ered, as very frequent or very common, particularly so on Mallorca. Our evi-

dence indicates its scarcity in the archipelago.

S. striolatum(Charpentier, 1840)

Mallorca: abundant (sites: 2,3,7,9, 10, 11, 12,15, 16, 17, 18,20,21,22,23,28,30,36,

43,47,48, 52, 53, 55, 57,61,62,63,66,80, 81,84,85, 86, 88, 89,90,91,93,94,101,104,105,

108, 110,115,117, 119, 120). - Menorca: abundant (sites: 121,126,131,132,134,136,137,

138, 139, 140, 142, 147, 151, 160, 161, 165, 167, 172, 175, 178, 181, 183, 186). - Ibiza:

common (sites: 190, 191, 192, 193,206, 207, 216, 221, 222, 229).

Found in all habitat types, though particularly in streams with slow or very

slow currents and in ponds; all containing macrophytes and fresh or brackish

water.

This species is the most

abundant on the Balearic Is-

lands. Contrary to what is in-

dicated for S. fonscolombei,

the bibliographical notes

(COMPTE, 1963, 1967) con-

sider S. striolatum less com-

mon on the Balearic Islands

than what was observed dur-

ing this study.

ASSOCIATIONS OF

SPECIES

MALLORCA

Odonata were collected

from 62 of the 120 sampled
sites on the island of Mallor-

Fig. 2. Plot of the first two axes of the multiple correspond-

ence analysis for the odonate species of Mallorca.
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ca. Of the 19 species present

on the Balearic Islands, 17 are

found on Mallorca, though

these were captured at only a

few sites (mostly less than

3). Only one species, S. strio-

latum, was captured through-

out most of the island (49

sites). Another four were

present at more than 10 sites

(L. viridis, I. elegans, A. im-

perator, C. erythraea).

The variances for the first

two axes of the correspond-

ence analysis account for

25.72% and 15.87% (total

41.59%) of the total variance.

The first axis is defined by two

frequent species at its positive

end (C. erythraea, A. impera-

tor), along with two species

which appearonly once, E. viridulumand C. scitulum (Fig. 2). The second axis is

associated at its negative end with three species, C. haemorrhoidalis, O. coerulescens

and L. viridis (Fig. 2). Comparing this with the habitats ofthese species it appears

that the positive end ofaxis 1 is defined by lentichabitats (small man-made ponds

and ponds), whereas the negative end of axis 2 is defined mainly by streams (Fig.

3). The remaining axes of the analysis are associated only with stations where a

species appeared once, and are therefore impossible to define.

A cluster analysis was made based on the scores obtained from the preceding

factorial analysis (Fig. 4) and the resulting groups were divided into five classes

(Tab. III). Class 1 is made up ofthe sites ofaccidental species, lacking those which

define the remaining groups.

In general, the following associations can be defined for the island ofMallorca

as a whole:

( 1 ) Permanent streams (three streams located in the Sierra de Tramuntana): Class

2 with C. haemorrhoidalisas the characteristic species.

(2) Permanent lentic habitats (ponds, small man-made ponds and lentic areas of

streams): Class 4 with A. imperator, C. erythraea and L. viridis.

(3) Seasonal lentic habitats:(a) Smallman-madeponds (Class 5), with C. erythraea

and O. cancellatum; - (b) Ponds in the MarinadeLlucmajor (Class 3), with S.

fonscolombei.

Fig. 3. Ordination of the sampling sites of Mallorca on the

first two axesofthe multiple correspondenceanalysis. - [Sym-

bols used for the habitat types: A springs, -
□ streams, -

•

small man-made ponds, -
o ponds, - � marshes].
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Cluster

Island Class groups Localities Association

Mallorca 1 2,3.4, 2,3,7,9,10,11,15,21,22,27,28,

5,6,7 29,30,36,39,40,48,55,57,61,62,

63,66,81,84,85,86,88,91,94,

101,102,104,115,119

2 8,9 92,100,108 C. haemorrhoidalis

3 10 17,20,23,53,110 S. fonscolombei

4 11,12, 12,16,18,47,51,67,78,89,90,93, A. imperator

13.14, 97,105,106,114,117,120 C. erythraea

15.16, L. viridis

17,18

5 19,20 43,52,80

Menorca 1 1,2,3, 121,134,135,167,168,183

C. erythraea

O. cancellatum

C. erythraea
4,5 S. fonscolombei

I. elegans

2 6,7,8, 122,125,131,136,137,139,150, S. fusca

9,10 154,156,174,175,176

3 17,18, 148,149,157,159,160,171,172,

C. lindeni

L. barbarus

I. elegans

C. haemorrhoidalis

19,20 179 C. tlenellum

O. coerulescens

C. coerulescens

I. elegans

4 11,12, The rest of the island

13,14,

15

Ibiza 1 1,2,3, 189,194,195,196,197,198,199, —

4,5,6, 200,201,202,203,204,205,206,

7 208,209,211,212,213,214,215,

218.219,223,224,225,226,227,

228

2 8,9 191,193 O. coerulescens

3 11,12, 190,192,207,210,216,217,221, A. imperator

13,14, 222 C. erythraea

15.16, S. striolatum

17, 18,

19

Table III

Occurrence of the associations of characteristic species.

[- = no definedassociation, accidental assemblages only]

Island Class

Cluster

groups Localities Association

Mallorca 1 2.3,4,

5,6,7

2,3,7,9,10,11,15,21,22,27,28,

29,30,36,39,40,48,55,57,61.62,

63,66,81,84,85,86,88,91,94,

101,102,104,115,119

2 8,9 92,100,108 C. haemorrhoidalis

3 10 17,20,23,53,110 S. fonscolombei

4 11,12,

13,14,

15,16,

17,18

12,16,18,47,51,67,78,89,90,93,

97,105,106,114,117,120

A. Imperator
C. erythraea
L viridis

5 19,20 43,52,80 C. erythraea

O. cancellatum

Menorca 1 1.2.3,

4.5

121,134,135,167,168,183 C. erythraea

S. fonscolombei
I. elegans

2 6,7,8,

9,10

122,125,131,136,137,139,150,

154,156,174,175,176

S. fusca

C. lindeni

L. barbarus

1. elegans

3 17,18,

19,20

148,149,157,159,160,171,172,

179

C. haemorrhoidalis

C. tenellum

O. coerulescens

C. coerulescens

/. elegans

4 11,12,

13,14,

15

The rest of the island

Ibiza 1 1.2,3,

4.5.6.

7

189,194,195,196,197,198,199,

200,201,202,203,204,205,206,

208,209,211,212,213,214,215,

218,219,223,224,225,226,227,

228

2 8.9 191,193 O. coerulescens

3 11,12,

13,14,

15,16,

17, 18,

19

190,192,207,210,216,217,221.
222

A. Imperator
C. erythraea

S. striolatum
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MENORCA

Ofthe 19 species present in the

archipelago, 15 were captured at

43 of the 68 sites sampled on

Menorca. Three of these are

abundant on the island, viz. L.

viridis, I. elegans and S. striola-

tum. They were present at ap-

proximately 40% of the sites. S.

fusca and C. tenellum, were

found at 11 sites while the re-

maining 10 species can be con-

sidered scarce or rare.

In the multiple correspondence

factorial analysis for all 68 sam-

pled sites, the first two axes ac-

count for 22.6%and 18.72%(to-

tal 41.32%) of the variance. Fig-

ure 5 shows the species with re-

spect to these axes. Five species

are associated with the negative

end ofthe first axis (A. mixta, C.

tenellum, C. haemorrhoidalis, C.

caerulescens and O. coeru-

lescens), whereas the second axis

presents the following species

associated with its positive end: C. erythraea, C. scitulum, S. fonscolombei, C.

lindeni, S. fusca and L. barbarus. The three most common species on the island

appear in the upper left square (-/+) and are not defined by either of the two axes.

Upon observing the distributionof the sites in regard ofthese first two axes (Fig. 6)

both are seen to separate groups of streams which, as a whole, are presented on a

gradient with respect to the first two axes; from the mouthsofstreams ofthe south-

ern versant (positive end of axis 2) up to those sites located far from the mouthsof

streams (negative end of axis 1).

A cluster analysis, based on the resulting axes of the correspondence analysis

(Fig. 4), established four site classes (Tab. Ill), each characterized by a different

association ofspecies. The fourth class is characterized by the absence of species

that define the three previous classes, having only accidental species.
As a whole the following associations can be defined for Menorca:

(1) Lentic habitats, (a) In general (a group of ponds and the lentic areas of 3

streams); Class 1 with C. erythraea, S. fonscolombei and I. elegans ; - (b)

Fig. 4. Dendrograms based on the scores of the multiple

correspondence analyses.
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Lentic habitats on the northern coast (permanent ponds and the mouths of

streams): Class 2 with S. fusca, C. lindeni, L. barbarusand I. elegans.

(2) Permanentstreams (sites located far from the mouths of permanent streams,

in particular the Algendar stream): Class 3 with C. haemorrhoidalis, C.

tenellum, O. coerulescens, C. caerulescens and I. elegans.

IBIZA

Of the 19 Balearic species, only

10 were evidenced on Ibiza. They

were found at 20 of the 41 sites

sampled during this study. S.

striolatumandA. imperator, were

captured at 40% of the odonate

sites on the island.

The results of the correspond-

ence analysis are shown in Fig-

ures 7 and 9 for the first two axes

of the analysis. These axes ac-

count for 22.71%and 17.94%(to-

tal 40.65%) of the total variance.

Axis 1 appears to be defined by
the opposition of six species, viz.

L. viridis, A. mixa and O. coeru-

lescens (associated with the posi-
tive end ofthe axis) versus C. ery-

thraea, S. fonscolombei and A.

imperator (associated with the

negative end) (Fig. 7). This axis

separates the artificial habitats

(small man-made ponds), which

are the most permanenton Ibiza,

from the natural habitats (springs, streams and ponds), which are almost always

temporal (Fig. 8). Axis 2 appears to be defined mainly by S. striolatum, A. mixta

and O. coerulescens, at its positive end (Fig. 7).

A cluster was formed based on the groupsof axes resulting from the correspond-

ence analysis (Fig. 4). It was divided into threeclasses (Tab. III). Class 1 covers the

majority of the island and is characterized by the absence of the three most com-

mon species, S. striolatum, A. imperatorand C. erythraea. These sites contain only

a few of the rare species and have no clear associations.

Two associations of species can be defined for the island of Ibiza as a whole;

(1) Permanentlotic habitats (two irrigation canals supplied by the springs): Class

Fig. 5. Plot of the first two axes of the multiple corre-

spondence analysis for the odonate species of Menorca.
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2 with O. coerulescens.

(2) Permanent lentic habitats (small man-made ponds and the lentic areas of two

streams): Class 3 with A.

imperator, S. striolatumand

C. erythraea.

FORMENTERA

Of the 17 sites sampled on this

island, odonates were captured at

only three. I. elegans, C. ery-

thraea and S. fonscolombei were

recorded. The first two were cap-

tured in a permanent pond asso-

ciated with a spring, whereas S.

fonscolombei was present at two

sites, both in lentic habitats (a

pool in Ses Fontanelles stream

and a pond).

CONCLUSIONS

A total of 8 species cited by

other authors werenot found dur-

ing this study. It must be noted

that 6 of these are either old

records, or based on very few in-

dividuals, therefore their occurrence is accidental and their reproduction on the

islands is uncertain. These species are: P. latipes Ramb. [mentioned for Mallorca

by NAVAS, 1910], A. cyanea (Miill.) and O. brunneum (Fonsc.) [cited for Mallorca

by NAVAS, 1914], I. pumilio (Charp.) [one individualrecorded by COMPTE, 1967,

on the islet ofLos Ahorcados, close to Ibiza], H. ephippiger (Burm.) [4 individuals

recorded by COMPTE, 1963, from Mallorca] and L. depressa L. [cited for Mallorca

by NAVAS, 1914, and for Menorca by COMPTE, 1963], On the other hand, A.

isosceles (Mull.) has been mentioned by several authors for Mallorca (NAVAS,

1914; COMPTE, 1963; SCHUMAN, 1968) and Menorca (COMPTE, 1963;

OCHARAN, 1987), but always based on images. Since no larvae were evidenced

during this study, we are unable to confirm its reproduction in the archipelago.

Lastly, S. nigra (Vander L.) has been cited for Mallorca (ROSENBAUM, 1934;

GARCIAS, 1953; COMPTE, 1960; HAGEN, 1991) and COMPTE (1963) con-

firmed its reproduction on the Balearic Islands after observing numerous exuviae

in the small man-madeponds ofa small area in the vicinity ofPalma. This has not

Fig. 6. Ordination of the sampling sites of Menorca on

the first two axes of the multiple correspondence analy-

sis.
- [Symbols used for the habitat types: . springs,

small man-made ponds, - ponds.streams, -

marshes].
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been confirmed during our

survey.

The 19 species found on the

Balearic Islands are widely dis-

tributed throughout the Medi-

terranean area, particularly in

the West. Most are present on

the Iberian Peninsula, in

France, Italy, Corsica, Sar-

dinia, Sicily and North Africa.

The soleexceptions are I. ele-

gans, which to date has not

been cited for Corsica, Sar-

dinia, Sicily or North Africa,

and O. coerulescens, which

has not been found in North

Africa or on Sardinia (CAR-

CHINI et al„ 1985; MICHIELS, 1988;ASKEW, 1988; OCHARAN, in press).

The several associations defined

during this study for each of the

islands, group the aquatic habitats

into two classes, viz. permanent

lotic habitats and lentic environ-

ments.

Permanentlotic habitats (streams

on Mallorca and Menorca and, in

the unusual case of Ibiza, two irri-

gation canals) have as the charac-

teristic species C. haemorrhoidalis

on Mallorca and Menorca and O.

coerulescens on Ibiza. On Menorca

C. haemorrhoidalis is associated

with C. tenellum, O. coerulescens

and C. coerulescens.

The large variety of lentic habi-

tats offers a greater diversity of as-

sociations. The most characteristic

species is C. erythraea, which is es-

pecially associated with A. impe-
rator in the permanent lentic habi-

tats on Mallorca and Ibiza, with O.

cancellatum in the temporal man-

fig. 7. Plot of the first two axes of the multiple correspond-

enceanalysis for the odonate species of Ibiza.

Fig. 8. Ordination of the sampling sites of Ibiza on the

first two axes of the multiplecorrespondenceanalysis.
- [Symbols used for the habitat types: A springs, - □

streams, -
• small man-made ponds, -

oponds].
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-made ponds on Mallorcaand withS. fonscolombei in thelentic habitatson Menorca.

In addition, an association found exclusively on Menorca, consists of S. fusca, C.

lindeniand L. barbarus, which are characteristic of the lentic environmentson the

northern coast of the island.

ACKNOWLEDGEMENTS

We are indebted to Dr J.A. PALAZ6N and Dr J.F. CALVO SENDIN for theirhelp with the statisti-

cal methods.

REFERENCES

AGUESSE, P„ 1968. Faune de I’Europe el du bassin medilerraneen. 3. Les odonates de I’Europe

occidenlale, du nord de I’Afrique et des ties atlantiques. Masson, Paris.

ASKEW, R.R., 1988. The dragonfliesofEurope. Harley, Colchester,.

BUCHHOLZ, K.F., 1955. Morphologische Differenzierung bei der RassenbildungvonAnax partheno-

pe Selys (Odonata, Aeschnidae), Bonn. tool. Beitr. 6(1-2): 118-131.

CARCHINI, G., 1983. Guide per il riconoscimento delle specie animali delle acque interne italiane.

21. Odonali (Odonata). Cons. Naz, Rich., Verona.

CARCHIN1, G., E. ROTA & C. UTZERI, 1985. Lista aggiornata degli odonati italiani e loro

distribuzione regionale. Fragm. ent. 18(1): 91-103.

COMPTE, A., 1952. Nuevos inseclos de la fauna balear. Boln Soc. Hist. nat. Baleares 1952(Oct.): 2.

COMPTE, A., 1960. Biografi'a de la Selysiothemis nigra V.d.L. (Odonatos). Graellsia 18: 73-115.

COMPTE, A., 1963. Revisiön de los odonatos de Baléares. Publnes Inst. Biol. api. Barcelona 35: 33-

-81.

COMPTE, A., 1967. Resultados de unaexpediciön zoolôgica a las islas Pitiusas. III.Neuröpteros y

odonatos. Graellsia 23: 127-142.

COMPTE,A., 1968. La fauna de Menorca y suorigen. (Sfntesis de la fauna de Menorca, sunaturaleza

y un ensayo acerca de su origen). Revta Menorca 1968: 5-212.

EIDMANN, H., 1927. ZurKenntnis der Insektenfauna der balearischen Inseln, Ent. Mitt. 16(1): 24-

-37.

FRANKE, U., 1979. Bildbestiramungsschlüssel mineleuropäischerLibellen-Larven.(Insecta: Odonata).

Stuttgart. Beitr. Naturk. (A)333: 1-17.

FRASER, F.C., 1950. The nymphal stages of Coenagrionscitulum (Rambur), a recent addition to the

British fauna (Odonata). Ent. man. Mag. 86: 97-102.

GARCIA-AVILES, J„ 1990. Inseclos acudticos de Baleares (Odonata, Ephemeroptera,

Plecopteray Coleoptera).

Heteroptera,

Tesis doctoral. Fac. Biol. Univ. Complutense, Madrid.

GARCfAS,LL., 1953. Odonatos citados de Mallorca por el P. Longinos Navâs, S.J. Boln Soc. Hist,

not. Baleares 1; 10.

HAGEN, H., 1991. Selysiothemis nigra (VanderLinden, 1825) in Mallorca (Anisoptera; Libellulidae).

Lihellula 10(3/4): 157-158.

LEBART, L„ A. MORINEAU & T. LAMBERT, 1987. SPAD.N.: Systemeportablepour Tanalyse des

donnees. CES1A, Paris.

MARGALEF, R., 1952. Materiales para la hidrobiologfa de la isla de Menorca. Publnes Inst. Biol,

api, Barcelona 11:5-112.

MARGALEF, R.
t

1953. Materiales para la hidrobiologfa de la isla de Mallorca. Publnes Inst. Biol,

api, Barcelona 15:5-111,

MICHIELS, N„ 1988. Observations of dragonflies (Odonata) on Corsica. Bull. Annls. Soc. r. beige



282 J. Garcfa-Avilds, M.A. Puig, A.G. Soler & M. Feneras-Romero

Ent. 124: 115-123.

NAVAS, L„ 1910. Mis excursiones entomoldgicas durante el verano de 1909 (2 Julio-3 Agosto).

Bulll. Inst, catal. Hist. nat. 10(3/4): 32-56.

NAVAS, L., 1914. Notas entomolögicas. 10. Neuröpteros de Mallorca. Boln Soc. aragon. Cienc. nat.

13(9): 185-192,

NAVAS, L., 1924. Sinopsis de los paraneurdpteros (odonatos) de la Peninsula Ibdrica. Menus Soc. ent.

Esp. 1(a): 1-69,

NAVAS, L,, 1928a. Excursiones por la provincia de Gerona. Bulll. Inst, catal. Hist. nat. 7(1/2):37-53.

NAVAS, L., 1928b. Comunicaciones entomolögicas. 10. Mis excursiones cientfficas en 1927. Revta

Acad. Cienc. exactasfis. quint, nat., Zaragoza 11:79-137.

OCHARAN, F.J., 1987. Nuevos datos sobre los odonatos de Menorca (Espana). Boln R. Soc. esp.

Hist. nat. (Biol.) 83(1/4): 155-161,

OCHARAN, F.J., in press. La distribucidn de los odonatos de Espana. Serv. Publ. Univ. Oviedo.

RAMIS, J„ 1814. Specimenanimalium, vegelabiliumelmineralium in insula Minoricafrequentiorum

adnorman Linnaeani sislematis exaratum. Mahön.

ROSENBAUM, W., 1934. Zur Verbreitungder Selysiothemis nigra Van der Linden. Mitt. ent. Ges.

Halle 13: 3-6.

SCHUMANN, H., 1968. Libellen im Frühling auf Mallorca. Beitr. Naturk. Niedersachs. 20 (Natur

Kultur Jagd): 92-94. - [Published (1968) also in Beitr. Libellenk. Europas 1(1): 8-101.

VILLARRUBIA, A. & F. ESPANOL, 1933. Entomologîa de Menorca, Bulll. Inst, catal. Hist. nat.

33(6/7): 306-315.


