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ABSTRACT 

EVOLUTION AND DIVERSITY OF AUCHENORRHYNCHA 
IN ATLANTIC ISLAND BIOTAS 

R. SERGEL* 

After present available data, a synoptic view on the diversi­
ty of Atlantic Auchenorrhyncha is given. Statistical analy­
ses of different diversity parameters and several influen­
cing parameters were done, proving the importance of island 
areas, their habitat diversity, and the diversity of vascu­
lar plants as a key resource for Auchenorrhyncha. Multivari­
ate plots show some of these factors acting together. Speci­
es-genera quotients were calculated to examine contributions 
of evolutionary events resulting in speciation to species 
richness. Species numbers of archipelagos are also influenc­
ed by their island numbers offering possibilities for allo­
patric growths of island taxa. Continental distances of bi­
otas shelter a filter function in taxonomic diversity. 
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INTRODUCTION 

Research on Auchenorrhyncha in Atlantic island biotas 
was done already at the beginning of this century, and was 
i ntensified during its second half. To supplement a short re­
view of papers in SERGEL 1986b, here are added the publica­
tions of FRISTRUP 1945, LINNAVUORI 1974, QUARTAU 197~1979,1981, 
1982, R. REMANE & ASCHE 1986, R. REMA NE & HOCH 1986. 

The investigation on Atlantic Auchenorrhyncha taxa and 
their communities is far from being complete. But neverthe­
less, the present knowledge enables to give a synopsis of the 
Auchenorrhynchous diversity in these biotas and factors in­
f luenc i ng it, as well as of some evolutionary patterns. 

DIVERSITY OF AUCHENORRHYNCHA 

The Filter Function of Continental Distance 
The taxonomic diversity of Atlantic Auchenorrhyncha is 

influenced by the filter function of the continental distance 
of the different biotas. This is illustrated in fig. 1 for 
three Auchenorrhyncha families, where their spread potentials 
are related to the continental distances of colonized archi­
pelagos, For calculating mathematical values o f spread poten­
tials, the formula presented by LESTON 1957 was used: 
SPt = 100 ECsit+Spt)nk I L (sik+Spk)ni , where s • number of 

* Zoological Institute and Museum, University of Hamburg, 
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species, n • number of islands I archipelagos, t • taxon und 
der investigation, k • standard taxon, i • immigrant species, 
P • prototype species. By this, the diversity of higher taxa 
of e.g. family levels decreases in the Macaronesian archipe­
lagos with continental distance: the Canaries are colonized by 
8 Auchenorrhyncha families, whereas the Azores by 5 • 
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Fig. 1 - The filter function of continental distance in taxonomic diver­
sity of Atlantic Auchenorrhyncha in relation to their spread potential: 
for three fulgoroid families, the reached one of the central Macaronesian 
archipelagos is marked. In parentheses, spread potential ranks of the fa­
milies are given (as mean values for central Macaronesian archipelagos). 
Groups showing the highest spread potential have colonized the archipela­
gos situated most distantly from continents. 
DEL - Delphacidae, ISS - Issidae, TET - Tettigometridae. 

Species Richness of Biotas and Its Statistics 
A synoptic summary of recorded species numbers is given 

in fig. 2, showing clearly the differences in species rich'e;s 
of the Atlantic islands, To prove the obvious influence of la­
titudinal gradients in species diversity of Palaearctic Auche­
norrhyncha (SERGEL, in press) also on island biotas, Iceland 
was added to the data of the other archipelagos belonging to 
the Macaronesian region. 

Considered the Macaronesian islands, statistical analyses 
show different environmental factors to influence the specie s 
richness of Auchenorrhyncha (table 1). 

The species numbers of Auchenorrhyncha (SAUC) in the is­
land biotas are related to sizes of areas (a), Statistical 9.ll' 
port is giTen by regressions for the Macaronesian archipelagos 
(r•0.94) and the Western Canary Islands (r•0,93, r•0,88), al­
so for the Azores (r•0,98, QUARTAU 1982), For the Canaries,thiS 
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Tab le 1 - Some diversity parameters of Atlantic Auchenorrhyn­
c~a as function of different parameters and its statistics, 
stan d 1987. Data after several authorities. Abbrevations e:i:­
plai ned in te:i:t. 

function biogeographic unit r p 

l og SAUC • f (log a) Canaries without L,F 0 , 88 2.5 

log SAUC • f (log a) Canaries with L,F 0.51 12 

SAUC • f (a) Canaries without L,F 0 , 93 

SAUC • f (a) Canaries with L,F 0.64 6 

log SAUC • f (log a) Macaronesian archipe-
lagos + Selvage Is. 0.94 l 

SAUC • f (SAUC/GAUC) Canaries 0.77 2 

SAUC • f (ed) Canaries o. 71 3.5 

SAUC/GAUC • f (a) Canaries without L,F 0.77 6 

SAUC/GAUC • f (a) Canaries with L,F 0,69 4 

SAUC/GAUC • f (ed) Canaries 0.47 15 

SAUC - f (SVP) Canaries 0.93 (0.001 
(rank) 

SIS • f (ed) Canaries 0.97 <.0.01 

SAUC • f (a) Azores 0,98 0.01 

fun ction loses significance if the ecologically poor two Eas­
te rn Islands (L,F) are included (rao,64, rao,51). For the West 
Ca narian island group, the available data in this relation are 
better fitted by a non-log function than by a log-function, 

There is also some evidence for species numbers being re­
lated to ecological diversity (ed) of the biotas, for the all 
Auchenorrhyncha level (ra0,71), as well as for a tested generic 
level (issid planthopper genus Issus (SIS), ra0,97) on the Ca­
nary Islands, and for Auchenorrhyncha species numbers being re­
la ted to the number of vascular plant species (SVP, r=0,93), 

Moreover, some relation of species richness to the species 
number/genera number quotient is supported by the data (ra0,77). 
There can be found some tendency for this quotient to be rela­
ted to areas (Canaries without L,F: r•o,77, whole archipelago: 
r•0 . 69), whereas a plot against ecological diversity of islands 
shows an r-value of 0.47. 
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Fig, 2 - Species richness of Auchenorrhyncha in several Atlantic island bi­
otas, Given also values of biotas· areas (A),i., ecological diversity (ED), 
and species/genera quotients of Auchenorrhyncha (GDA), *!:m2 
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Fig. 3 - Parameters inluencing the diversity of Auchenorrhyn ­
cha on the Canary Islands: multivariate star symbol computer 
plot considering 7 data vectors. SA - species richness Auche­
norrhyncha; SP - species richness vascular plants; GDA - spe­
cies I genera quotient Auchenorrhyncha; GDP - species I gene­
ra quotient vascular plants; A - island areas; ED - ecological 
diversity; E - elevation. 
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Fig, 4 - Species richness of Auchenorrhyncha genera of Macaronesian island 
biotas plotted against number of islands colonized by the genere. 

A multivariate computer plot done with data for the Cana­
ry Is. shows relations of some parameters influencing the diver­
s ity of Auchenorrhyncha to each other (fig. 3). 
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Fig. 5 - Composition of The Canarian vascular plant flora after 
life form types (left) and species numbers of associated Auche­
norrhyncha faunas. Data after several authorities. 
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The species richness of Atlantic Auchenorrhyncha genera is 
also inlfuenced by the nwnber of islands colonized by the genera, A plot 
for central Macaronesian island biotas shows a power function (fig, 4). 
Plant Architecture and Auchenorrhyncha Faunas 

For possible relations, plants and Auchenorrhyncha of the 
Canary Islands were counted after life form types and associa­
ted Auchenorrhyncha species (fig. S). The vascular plant flora 
of the Canary Islands consists mainly of herbacous plants, fol­
lowed by shrubs and trees in decreasing order. The decrease is 
characterized by a non-linear curve, Ranks of species richness 
of associated Auchenorrhyncha faunas correspond with the plant 
species richness of the life form types. But their decrease fnxn 
herbs to trees can be characterized by a linear fitting, 

DISCUSSION 

As known, areas are an importent parameter of island bio­
tas influencing species richness, as shown by McARTHUR & WIL­
SON (1963, 1967), and others. Beside their influence on immi­
gration and extinction probabilities of invading organisms, a­
reas have also a meaning for resource quantities: for primary 
producers e.g. of geological resources, for consumers e.g. of 
consumed plants. Ecological diversity of biotas is in bigger is­
lands often higher than in smaller ones. The contribution of ha­
bitat diversities is considered to be often an important factor 
in species-area curves (e.g. BOECKLEN 1986, JOHNSON & SIMBERLOFF 
1974). In the Macaronesian islands, this can also be seen if in 
species-area plots of the Canary Is. the ecologically poor two 
Eastern islands are added to the group of the ecologically ri­
cher Western islands. 

In the Canaries with their high level of endemic taxa, spe­
ciation events contribute to the species richness of biotas as 
shown in SERGEL 1986a, SERGEL & BAEZ in press. For phytophages, 
more diverse islands support higher possibilities for non-allo­
patric speciation events than less diverse, and probably bigger 
ones higher than smaller ones. Thereby, abundances and ranges of 
pcssible host plants could be important. 

Considered species richness of archipelagos, island numbers 
are clearly relevant giving possibilities for allopatric speci­
ation events. As known, adaptive radiation and growth of island 
taxa were also driving forces in the evolution of Atlantic (Ma­
caronesian) Auchenorrhyncha. The possible relevance of other i:at­
terns (taxon cycle hypothesis) is dealt with in SERGEL & BAEZ, 
in press. 

The species diversity of vascular plants as primary produ­
ders is also related to island areas (SERGEL 1984d, 1986a, SER­
GEL & BAEZ in press), influencing resource diversities for ex­
ploiting phytophages, As shown in previous papers, the species 
richness of Auchenorrhynchous insects corresponds with the spe­
cies richness of vascular plants in investigated island biota. 
Obviously, also plant architecture influences the species rich­
ness of associated Auchenorrhyncha faunas if considered the de­
minishing of a non-linear decrease in plant species diversity 
of the life forms of herbs, shrubs, and trees to a linear de­
crease in species diversity of corresponding Auchenorrhynctefar 
nas examined for the Canarian islands, That plant architecture 
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n influence the species richness of associated insect faunas 
1s known (for examples and discussions see e.g. LAWTON & saran-­
DER 1977, LAWTON 1983, STRONG et al, 1984). 

Island areas can also influence host plant ranges of pos­
sible parasitic insects which is also known to be a relevant fac­
tor for the s pee ies richness of parasites. 
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