
Leafhoppers (Hemiptera, Auchenorrhyncha)
from the perspective of insular biogeography

R. NrronrNGHAUS

Abstract

Distribution and abundance of leaf-

hoppers (Hemiptera: Auchenorrhyncha)

were investigated on the chain o{ the East

Frisian dune islands situated in the

Wadden Sea from 3 to 13 km off the north

western German coast in order to explore

the absence or presence of species on the

islands and to explain di{{erences in colo-

nization success of species. . A total of

172 lea{hopper species was assessed {rom

the islands by standardized sweepnet

samplings fuom I98Z to 1988. Species

numbers found on the 7 old islands are

roughly on level (110 to 139 species), but

dif{erences in species composition ära coll-

siderable. The species.abundance relations

of the leafhopper assemblages show great

similarities to those of dynamic and insta.

ble communities. The leafhopper data o{

the East Frisian islands fit the "habitat
diversity hypothesis" more closely than

the "area-per-se-hypothesis" of insular

biogeography theory. Colonization success

of the potential colonists correlates positi-

vely or negatively with certain characteri-

stics, including (1) degree of habitat spe.

cialization; (2) preference {or special

groups of host plants; (3) preference for
particular stages of landscape develop-

ment; (4) degree of niche overlap; (5)

abundance in the recruitment area. It is

demonstrated that the specific characteri-

stics of each potential colonist species

combine to a "disposition" regarding their
prevailing colonization chances: high dis.

position values render a high colorrization

rate, low disposition values render a low

colonization rate.

Key words: Auchenorrhyncha, North

West Germany, East Frisian Islands, insu.

lar biogeography.
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lntroduction

Islan.ls are particularLv -surte.l for analvsing

clistribution pirttelns of species asscmhlages

and their 'lynamic ir-r spacc ancl tirne. hnpor-

tant factors sLrch as siue, isolation anJ agc of

clu-r.clopment are casilv c'letenninecl. Islanils

are oftcn "more sirnplc" in structrrre anrl their
cotnmunities of organisrns arc lnofe ea,til\, to

sLrrvey,

It rr,as not until the sixties of r1-re last

centul'y u,hen islanrls il cre brought ro the

attentl(xr of ccologists l-.y t1-rc "eLluili[.riurn

theorv of insuli,rr biogeography" of Robclt

ivI,,\ttAnrtrr,R anJ ErL.r'arcl Wrsox (1963,

1967). Thcir conceptr u.l-ric1'r seeks to explarn

spccics rtuurl-.er,t of ,rtgrnistnrc usscnhl:rges bv

the pirrametcls si:e anJ .1e,,grce of isoIarron of

an islan.l in first L-.l:rce, lrovokcd lively ilel.ate

ancl cxtens ive c !)lrccll tliill :rclvanccs t1-r:rt l-rave

precipiti,rteil in a plcthorr trf pulli..,i,rr-t. ,,,

the present ln1, (tbr rer-ielr's sce COxxoR &
lvlcCrrr 1979, \\iu.r.r.utsoN 19S 1 ).

Thc chair-r of East Frisr:,Lr-r dLrrrc islar-rcls

situaterl oil tl'rc centrrrL Errropean mainlancl

,rifer all :lrh':lntagcs rls stLrrlv sitcsl

Thc rslar-rcls elncrsetl rr-r.1epenclcr-rt11, from

ti-re rnainlanil, so that all orgirni)1n-\ h,r.'l - i,rnd

still l-r:rve ttr irnmrgrate. Thc isl:rr-r.ls shale

rnänv i.lature-s, l.Lrt clo also rliiler in sr:c, tlegree

oi isolation, lan.lscrpe -\rrlrctLrl'c ls u,ell as age

and state of .levclopment. T1-ic ishr-r.ls shou, a

characte ristic set oi u'e11 clLstLnctrlshirble habi-

tirts o1r a srnrrll scale u,hrcl-r then'rselr.cs cilr-r be

vieu,e.l ir-r "islarr.1s", .iue to their mosaic-like

r|stribLrtion ( "l.rat i tat p:rtcl-res").

In the present cr-rntributrorr. u'hich rs lar-

ge[r, haserl ort re-.earch c-.onr]uctr.Li frorn 1982

to 198E (NIrLrRtNt;H..tLrs 1991), the col»ri:a-
tior-r succe-ss oi leafhopf ers (Hemiptera:

Achcnolrl-rvncha) on the clune islantls is an.r-

lysed b1, comLrirring fotcntjirl coIrnist ant]

,1.-1..8..1 .pr. ic.. Tlr. i.,ll,,* irr,: .1rrc.ri,,11.,11...

:r.lclressecl in prrticular:

(l ) Hou, rnant, an.l u.hich spccres hirr.e

successfuth coloni:etl the i-slar-r.'ls anrl diiferent

habitatsl

(2) \ü/1-rich rolc .lo "are:,1-relirtcc'|" factor-.

like size, isolation, h,r[.itat c]rversitv, age ancl

stage ,rf iler.e[rprnent oi nn isIancl plav in the

proccss of cokrni:ationl Hor,r, do tl-re prcsent

lcsults fit crrrrent theories oi "nrsr-rlar l.irxlco-

gr'.lfn]' ,

(l) Which r',rle ilo "orgirnisrns-relarccl"

factors (.1 i spcrsal rrl-. i litv, bo Jy -s 11s, hi1-.cn.r:r-

tion, generatirxr c\,cle, l-rabitirt relluirements,

feeding spccificitl,, etc.) plavl Wl'ricl.r charrrc-

rcristics cun be rclate.l to increasng or clecrca-

sing colonr:arion chance-. l

(4) Does l1're sl.'ecific set tti char:tctert-

stics oi eilch potclttii,ll colonist convey a

specrfic "predispo-ritior-r" in rclatittn to its colo-

rrr:rrtion ch:rnces l

(5) Hou, far clocs this explain a species'

coloni:ation sLlccess or fhiltLrel

l)Lrc to their l.iolrgy anJ distrihuti,n iei,ri-

hoppr-rs:rre liell srritcd ior ecofauni,stic stu.'Les

on different sPittial sc:iles as u'c11 as for ana1r,-

ses of colonL:irtic)n proces-ses:

- They turrn Jivcrsc irsseml-.1ages in

virtu:rl11' al1 tcrrcstrial ha[-.itats. C)n tl-ie Easr

Frisrirn islanJs thel' ;11g onlv absent frorn the

glassu'ort fielcls nnJ barrcn beircire-..

- Leat'hoppcrs cLrmllete ti'rcir lif'e cycle

n.ithin the same habitat. Cornpare.l to orher

groups of artht'ol,.ocl-s ft)pularion .lensit_v is

mosth' \'ery high. Hcnce, le:ltltoppcr trs-.emb1a-

ges can hc suificier-rtlv sLn'r'c_vecl in terms of

clllentltv irnd r}rality.

- N{rxe t1-ran 9Lt']6 out of Lt total of 380 spe-

cics recordeil frorn north \\:e-\tern Gcrmant, arc

restricrccl to disrincr habitats. Strong prcteren-

t.. t"t -inglr lr,'.r 1'l;rnl .1ra1 iq. 1,'1,'r ip, .ir i,'1

or iee.lrng (more than 859o :rre mono- to

olig,rph:,rgous) is in man_v cases couple.l u.ith a

strong Flgfslcnce oi ir distinct microclinrate

:rnd, hencc, of :r rlistincr habit:,rt (morc th:rn

7ul9'o arc classified stenotopic). 1r-r thrs t:,rv, :r

reliable irlignmcnr of habitat .lara and f orelrri-

al spccies composition .lata can [.e acl'rjevec].

- Notu,ithstirncling a cerr:rin "hou'ring

bciraviour" anrl a comparativell, 5p1ll rirnge of

vagranc\. of in.lividuals, thc clispersal el-.iliil, of

pop1rl21i,,r-rr can be rcgarded :rs f:rirly srrong:

Popul:,rtior-r s,avcs rr,hicl-r occur ilt times :rnd ilt

1 l,r.c. 1'ti'r iJr r .t..,Jt I'r,)T,lrti,,ll r,l lr)i,-r'.t-

ting or clrifting intliviclu:rls to reni]cr colrni:a-
tton iftrn mote or less remotc are:rs $,ithin i,r

compi:lr:i:ltiYel), shrrrt pcri oil ( e. g. R-f .rrt r.,r lNf.N

1972, R.r,ÄTrrÄrNEN & V.rs,ln,rr-rr,x 1971,

W.,r-oru 1971).
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Study area

Situated in the southem part of the North

Sea off the German mainland the arc of East

Frisian islands extends some 90 km along the

Wadden Sea (Fig. 1). Some 2000 years ago the

dune islands emerged independently from the

mainland from a process of sedimentation and

subsequent formation of dunes aided by sand-

binding plants and since then have been sub-

ject to considerable changes in position, size

and süucture (SrnEr 1990). In addition to

these 7 "old" islands the investigations were

extended to the two smaller islands of Mem-

mert and Mellum which were only formed

about a century ago.

On the 7 old islands there are larger villa-

ges of several thousand inhabitants each.

Increased tourism and related activities has

encroached upon the whole natural environ-

ment. This appears the more serious, since

these islands are part of one of the last pristi-

ne landscapes of northem central Europe.

Since 1985 the chain of East Frisian islands is

largely part of the Niedersächsisches Watten-

meer (Lower Saxon §Tadden Sea) Natlonal

Park.

Due to similar conditions during their

history and their linear position along the

edge of the Wadden Sea, the 7 old islands

developed characteristic sea-land clines of

landscape elements and, thus, show a similar

basic landscape pattem. In contrast, landscape

elements developed to a much lesser degree on

the two younger islands. The largely patchy

distribution and conspicuous variation of

habitats on a small scale leads to an extremely

high heterogeneity and a high potential of

resources which is unrivalled in most main-

land areas.

With respect to size (notwithstanding

beach areas and glasswort mud flats) and

degree of isolation from the mainland the

islands show considerable differences (Tab. 1):

Area of the smallest island (Memmert) is

merely 77o of the largest (Borkum); the most

remote islands are 4 times farther off mainland

than the nearest. Habitats and plant life are

most diverse on both of the largest islands of

Borkum and Nordemey, but least rich on the

two smallest islands of Memmert and Mellum.

Material and methods

Primarily employed was the method of

quantitative sweepnet sampling that proved to

be particuiarly reliable for sampling lea{hop-

pers from herb and tree/shrub strata, respec-

tively (see e.g. EuuRIcu 1966, ScHreN,{ENz

1969, NmonTNGHAUS & BRöRING 1986, 1989;

Wlrsacr 1975; for details on sampling effi-

cacy see NmnRINcrnus 1991).

The quantitative sweepnet samplings were

repeatedly conducred in representative sam-

pling sites under suitable weather conditions

(not too hot, dry, slight wind) about every four

weeks from end of May until mid September

of the years 1982 to 1988 (for details see

NlpnRINcHeus 1991). Selection of sampiing

sites was guided from considering (i) surface

area and distribution of habitat classes;

(Z) achieving as much area coverage as possi-

ble with sampling sites most randomly distri-

buted; (3) sufficient representation of hetero-

geneity within habitat classes; (4) in single

cases potential habitats or certain host plants

of expected leafhopper species were particular-

ly surveyed.

Fig. 1:

Geographical position of the East

Frisian islands along the southern coast

of the North Sea.
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Tab. 1:

Surface area (irrespective of beach

areas and glasswort mud flats),

degree of isolation (distance from

mainland), diversity of landscape ele-

ments (number of habitats per 25ha

fields) and number of plant species of
the islands under investigation (see

NTEDRTNGHAUS 1991 for further details).

surface area
(kmz;

isolation
km

landscape-

diversity
number of plant

soecies

Borkum 25.6 10.5 2.7 47 s94

Memmert 1.7 13.0 2.560 388

Ir ri<f 9.2 8.0 2.713 455

Nordernev 17.8 3.0 2.542 342

Baltrum 4.7 4.5 2.617 384

Lanqeooq 14. 5.0 2.565 359

§niekerooo 9.6 6.5 2.571 363

Wanqerooqe 5.9 6.5 2.000 135

Mellum 3.0 6.0 1 615 200
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Fig. 2:
Species diversity and distributional
pattern of leafhoppers of the East Fri-
sian islands.

A total of 927 sampling sites (including

264 permanent plots) and 2098 single sam-

plings were analysed. In addition, pidall traps

were used on each island and in all habitats to

assess the primarily ground-dwel1ing (epigeic)

species. The material analysed includes

210.000 specimens. Nymphs were usually con-

sidered from 3. stage onwards.

Catch efficiency on rhe level of individual

islands is very high and lies between 89 and

9 4o/o (accordrng to trend-analysis/forecasting

procedure and jackknife procedure after

Hprrsur & Fonnrsrrn 1983).

Results and discussion

The leafhopper fauna of the East
Frisian islands

A total of 172 leafhopper species has been

assessed from the chain of islands (species list
in NtsozuNcuAUS 1991). This amounts ro

nearly 50% of all leafhopper species known

from the north western German lowland
(NmoRlNcrnus & OLTHoFF 1993). The two

largest and structurally most diverse islands of
Borkum and Nordemey are also most diverse

in species, harbouring lZ9 ard 139 native spe-

cies, respectively. Species numbers of the

remaining old islands are more or less on a

level (Juist 106, Baltrum 110, Langeoog 114,

Spiekeroog 112,'§Tangerooge 118). Irrespec-

tive of great similarities in their resource

potentials, the islands differ conspicuously in
species composition (Fig. Z) and dominance

pattem. In the much smaller and - in terms of
landscape elements and resources - less diver-

se islands of Memmert and Mellum 67 species

(62 indigenous) and 59 species (53 indg.), res-

pectively, were recorded.

Some 25% of the species recorded from

the islands (nearly 40 species) are less abun-

dant to rare in the remaining parts of north
westem Germany, but are mostly indigenous

and partly common on the islands. \X/ithin

north western Germany 9 species are exclusi-

vely found on the islands or in the adjacent

coastal area, namely Grauesteiniella boldi, Ana-

ceratagallia frisia, Aplwodes aestuarinus, Psan-

motettix maritimus, Psammotettix sabulicola in
coastal dunes and Anoscopzs limicola, Eupteryx

artemisiae, Macr osteles horuathi, P sammotettix

putoni rn salt marshes.

The East Frisian islands harbour an extre-

mely rich fauna of more than 10.000 species

(BnönlNc et al. 1991), including a high
proportion of rare and endangered as well as

highly specialized thermophilic species. For

terrestrial bugs indigenous to these islands the

proportional representation out of the north
western German fauna is 460lo (BnönlNc

1991), even exceeding 70oÄ for aquatic and

semi-aquatic bugs (BnönrNc & Nrro«lNcrmus

1988). Aculeate Hymenoptera and sawflies

are represented with 40 o/o, each (Hersrlrn
1985, Rtrzau 1995), and spiders with 517o

(Scuurrz 1995). However, rhe question

remains, whether and to which extend the

species characteristic to the islands become

endangered irrespective of the proclamation

of the National Park, in that they are banished

by organisms belng directly (e.g. plantations of
various trees and shrubs) or indirectly favou-

red by human activities. '!7ith respect ro leaf-

hoppers such species already contribute one

third of the present assemblage.

Leafhoppers as indicator orga-
nisms of insular dynamics

Even 2000 years after their formation the

islands in parts are still subject to a srrong

dynamic. On the one side, this is due ro natu-

ral processes (dislocation of sand by the action
of seawater and wind, periodic and non-peri-

odic floodings of certain insular parrs etc.),

but, on the other side, is further occasioned by

human activities (punctual and large.scale

alterations of the landscape) which greatly

increased during the last decades.

This situation is reflected by the present

results on the leafhopper fauna from the East

Frisian islands. The frequency distributions
(species .- abundance pattem) of the islands
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and biotopes show parallels to those found in

species assemblages of unstable and dynamic

ecosystems (e.9. Bazzaz 1975):

The observed distribution patterns in

some cases (islands and biotopes) approxima-

te the so.called log.series distribution (more

or less linear graph, FISHIR, CoLeEnr &
Wnlnus 1944, Fig.3a) which is assumed ro

be largely governed by chance effects. This

pattern is found at the beginning of a colo.

nization phase when the successively immigra-

ting species are each exploiting a maximum

proportion of a given resource, thus, leaving

only "leftovers" for later colonists. Interspeci-

fic relationships are supposed to play no role at

this stage.

Most islands and biotopes show a distribu-

tion pattem intermediate between log.normal

distribution (slightly S-shaped graph, cf.

PRrsroN 1948,1962, Fie. 3b) and broken srick

distribution (distinctly S-shaped graph repre-

senting many medium-common species, cf.

MacAnrHun 1957, 1960, Fig. 3c). Log.nor.

mal distribution patterns are often found in

ateas where succession has reached a more or

less mature state, but which are stil1 subject to

moderate dynamic processes. A broken-stick

distribution appears where competition

between the species of an assemblage prevails

over other more or less independent abiotic

factors and resource partitioning and niche

separation have advanced.

In most cases the distribution patterns

appear "tom", i.e. there are more or less irre.

gular deviations from the theoretically expec-

ted pattem (particularly regarding the medi-

um-common species). These indicate conspi-

cuous qualitative and especially quantitative

fluctuations within the species assemblages.

Permanent changes in the availabllity of

resources (caused by natural and human

impact) impede the formation of distinct and

stable species assemblages.

Leafhoppers from the per-
spective of insular biogeo-
graphy

Colonization success of the Ieaf-

hoppers from the East Frisian

islands

Since - unlike the North Frisian "Geest-

core" islands - the East Frisian dune islands

were never connected to the mainland, all

colonizing plant and animal species had to

immigrate from outside. With distances of 1 to

11 kilometres off mainland and between each

other their degree of isolation is fairly low.

Although most investigations on insular bio.

geography focus on the bird life of islands of

much greater isolation (of up to several thou- Fig' 3a-c:

sand kil0metres), the uu,ilubl. analvses of 3:'J:i,l*Tjn1.H["i:tJ"r?:T"
arthropod assämblages usually pertain to most common to the rarest species).

islands as littie isolated as those in the present

study (e.g. As 1984, NIEMELA et al. 1985,

Boonsua et al. 1987, NrssoN et al. 1988). In

some cases distances to the source areas amo.

unted to a few to some hundred meters, only

(e.g. WusoN & Su',rssRr-orp 1969, Rrv 1981).

Leafhoppers, as a comparatively vagrant

group of insects, are not impeded to bridge

distances of a few kilometres (c.f. e.g. SrreRNs

& Mc Cnsanv 1938, HouapFEL & PERKTNS
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Fig. 4:

(a) Relation between numbers of spe-

cies and degree of isolation,
(b) relation between colonization suc-

cess and dispersal ability.

1969, Wot-p et al. 1986), at leasr within a lon-

ger colonization period. It should, therefore,

not surprise that no relation could be establis-

hed between numbers of species and degree of

isoiation (Fig. 4a), nor between colonizarion

success and dispersal ability (Fig. 4b).

Naturally, not all of the 380 leafhopper

species known from the north westem Ger-

man lowland are able ,o .rruülirh themselves

tion rates found on the ,vour-rger islancls oi

Memmert and Mellum (67 and 70%) are in

first line attributable to a high Lrroporrion of

eurytopic species and specres being conllron

within the recruirment area u,hich, theref,rre,

experience higher colonization chances.

Whether such colonization rates are to be

considered high or lorv ant'l u,hich conciusii»rs

to driru, cannot be settled here in rvant of fur-

ther studies on additional animals groups.

Factors affecting the colonization

success

Leafhopper species numbers of the East

Frisian islands are more closelv relate.l to their

habitat diversity (R = 0,974, p < 0.01) than

size (R = 0,835, p < 0.01; Fig. 5a,1.). Hence,

the present data do better fit the "habirat-

diversrty hypotl-res is" ( WI lu.*ts 1 964 : -.pecies

numbers of isolated areas delenilent on its

diversity of landscape elements) than the

"area-per-se-hypothesis" (tr{.rcAnrHun &
WrlsoN 1963, 1967: species nr-rmbers of isola-

ted areas depenclent on its si:e).

Conr.ersely, species numhers of L.ugs irom

the East Frisiirn rslancls are more clrselv rela-

ted to island -si:e than diversit_v ,ri lan.lscape

elements (Bnöntxc 1991): In this group-. 1-sl2n.l

size explains more than 72% oi the r-ariances

of deviatior-r (partial correlation u,ith Jrversitv

rnaintained constant), hut nerel1, 2196 in leai-

hoppers (NtrontNcu,tu,s 1991:86). Dir,ersitv

of landscape elements explains only 569o in

bugs, hut 82o/o in leafhoppers. These findings

may be explained by the follorving argumenr:

1. Compared to bugs leafhoppers generally

show higher population densities and repro-

ductive rates and presumably also a greater

vagrancy particularly as to larger distances.

This ultimately renders a faster and more

"complete" colonization of potential habitats.

2. There are comparatively numerous

mernbers of leaihoppers exerting minimal

areas of a felv square meters) only. Since the

potential habitats are usually much larger ,:n

the islands, insufTicient habitat size would nor

play a role as a prerequisite for a successful

colonization in such cases.

l. On ail old islands the potential of

resources increased through human activities

(e.g. shrub and tree plantations) within the

last decades. In this way, species spectra of

Fig. 5:

(a) Relation between species number
and island habitat diversity (a) and
island area (b).

on the chain of islands. Considered as poten-

tial colonists are only those species from the

recruitment area (i.e. roughly the mainland

region within a radius of some 150 km from

the islands; see NIsDRtNGHaus 1991 for

details) the resource requirements of which

are sufficiently met on the islands. Given this,

236 species are regarded as potential colonists

for the chain of islands as a whole (between

2lZ and 236 spp. each for the old island, 92

and 76 spp., respectiveiy, for the young islands

of Memmert und Mellum). Hence, the "colo.

nization rate" is about 71olo, in other words,

Z9o/o of the potential colonists cuffently failed

to establish themselves. For the old islands

colonization rates range between 49 
o/o (Juist)

and 59 o/o (Norderney). The higher coloniza-
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lealtfropl.crs increaseil consider:,rbly o11 the

islands (by some 5ul to 60% e:rch). These ncu'

habitats heing inclepender-rt ,ri isLand si:c arc

iast coLonizecl bv leafl-roppers (sec point 1.).

While accolcling ro thc areil-per-se

.ll l\l,,ilrl, .rcl,r.tr.l1 qtt:rnlit,rti1s ,1r|q1 1.

har,c an effect (isl:,Lnd ',lrea äntl ,specres num-

bers of colrnist-.), tlre importancc of qualitati-

ve ispects (r-rLrml-.er and specilicity of potcnti-

al habirats, spccies numbers of coLonists ancl

cr)mpositiorr ol specrcs assemhlies) is stressecl

hv the hnbrt:rt-diver,slty a1.pro:ic[r. T1-rus, the

analvsis oi coloni:irtion success .ri t]rc spccics

rrniler srr-r.11, ilcnan,ls thc cvaltration of those

charaL-.teristics r,hich mtry irttcc-.t t1're coloni:a-

tio11 plocess, filrticuiarly u.it1-r respect to the

alLrestion,s: "Wh-v arc ccllain species :rl-.sent

trcur t1-re rslaniisl" anJ "V/hy arc celtrin colci-

t-ii:t sfecies morc .tucccssful t1'r:,rn othersl"

For tl-rc .groLrp of 1e:rihopper-. tl're firllou,ing

chrrrircteristics $ere consrJereil as potentra1l-r'

aitccting tl-re coloni:a tion chanc-.cs:

l. Jisfer,s:rl rL.rlity; l. prcfcrrncc ior spcci-

,rl grLrtti.-. ,rf h,rst p.1x1115; .3. fccding spectitcitt

in telllrs ,rf h.,tt piunt taxa; 4. hihcrnating sta-

:s . tl.l llr Irrl'rl ,'l qrttr'rrtlon: fef \. r\,,11:

5. i.,,.lr' -rr:rl (r. hul.iti,tt preierence; 7. preieren-

ce tor' prlticulir: stlges ,rf tl're l,rnrlscaper .lcvc-

ir)fment irn thc i-slancl (potentiul JLLration oi

thc co1.nl:Ltion ferlorl; 13. Jegrec of nicfic

,rr-erlupr f . ilbr-urrl:,Lnce in the recnntrlellt afeir.

\\,'h c tl'rcr the-se c h:,ir:rcteristr cs arc stri cthr c:rlr-

sal or tuerelt' "ol.-sen'ecl cffccts" being 1ir-rked t,r

other chrrractcristrcs cannot be decirletl rrt prc-

_se11t.

Five char.actcristics (2, 6, 7, r-q, 9) arc norc

,'r' lc.- r'.i.,t..1 r,, llic r,,1,'ni:,rrirr11 .r.1111;; 1,n

the islanils (Tah. 2). A1[ otl'rer colnp()lrents

seem ncgligiblc iir this respect.

C-'orresp611.l 11g ttr i ts spcc ific comb ination

of cl-rallcteristic.. eaci'r potcntiai colonist spe-

cies appears lnol'c ()r less "quillifie.l" for succ-.es-

sfuli], coloni:ing an ishncl:. E:rch species is

.1istir-rguisheil by a ccrtilin "disposition" u'hich

raises ()r rer,luccs its cokrnr::Ltion cl-rances. In

orJer to iacilitate further irnuL-vsis, ilr cach

potcnti:r1 colonist a speciilc "coIor-ti::rtion clis-

position" (Cl)) r,alLre has been caLculate.l for

each potcntiai colonist by sun'unrng up thc

various iirctt,r yalucs (for dctrrils see NIEDRINII-

IIAUS 199 1).

I 1 species (5llo) out ofthe total of 235 spc-

cie-. regarcler{ as f otential colonisrs (scc abor,e)

alc characterized t y r,cry lor.r ilisposrtiru-r

vahres (Cl) 25 to < 2E; r'ery small colonjzati-

on chances), 56 sfecies (2{91) bv lou,(CD 2.E

ro < 31),46 species (/09/o)hy high (CD 34 ro

< l7) an.l 11 specie-s (696) bv vcn, higir

(CD >37) .lisposition r-alues. 109 species are

intliitcrcrrt in this respect, i.c. their coloni:ati-

,rn chances affeal l() be ncithcr incre:lsecl nor

JecreaseJ (Fig.6).

Tab. 2:

Relation between colonization success

and various factors (deviations of cha-

racteristics-fractioned rates of success

from mean rates).

The relation betn,een coloni:ation sLrccess

(proporttrn oi succcssfulh, coionr:e.l r'crsus

available is ianrls ) anr'l coloni:rlt ii)n rlisl )o-si ti on

is higl-riy signiiicant, alrl-urug1-r ir-s erflanatory

r,:l1ue is nor pillticulal- high becaLrse ,ri the

rnrrrlv lndlifercnt species (R = 0,627,

p << 0.LlurC1 ). Afrcl ileleting tl'rese inJrtfcrcnt

species this relatioir increases to R - 0,805,

p << 0.uiui01. For thc 127 potenti:rl coL»rist

spcc jes sho$'ine a cletcrmir-rcd ilisposition the

exlrcctcd anil ohserve.i colrni::rtion success

n:rtcl-r to 90fll,. Nevertheless, 14 species (10%)

.1o not rr)eet tiris crpect:rtirrr-r. These inclLrJc

potentiill coIonists s,ith 1ou, tli.spo,sitiorr va1ucs

exleliencing a coloni:rtion success higher

tl-r:rtr expected, otl thc one sicle, an.i colonist-s

u,ith l-righ Jisposrrion valr-res vieLling :r Lorv

coloni:irtion slrccess 01' none at all, or-r tl-re

Fig. 6:

Relation between colonization,,dispo-
sition" and colonization success.
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other. V/hether these finclinss lrc inclicatir,e of

chance phcnomcna or llrther unknor,r.n filc-

tor-§ rem:rins to be settletl.

In contrirst to thc approrrches ar-rrl mocle[s

of insulilr hio-eeogrirtr h1. rclying on purel,v

(luantitativc pirrameters (nLrmbers of specics of

isol:rted areas as a variable to be explained) the

present study :lims :lt the individual species

and tl-rcir 1,.iologicai-ecologic:,rl ch:rracterrstics

ils :1 starting poir-rt of reasoning. Thc focus lies

on rlualitative :rspects (the speciiic coml.ina-

tion of species as a varitrble to be explainecl)

ancl, thus, on the Lrniqueness of thc sruLlied

spccies ilssemblage.
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Zusammenfassung

Von I 982- 198E u,urilen :rui Jen irr
\!':lttenmeer dcr sritllichen Norcl-.ee geleger-ren

7 nlten Ostfriesischen Insehr Borkuur, JLList,

Nur.lcrnc-r,, Baltrurn, Langeoog, Sprekertrog

ur-rcl \(/anger,i.rge sorvic arrf i-1cn hcrden jungen

Inseln N{emrncrt und Nlellum inselbiose,rgra-

p1'rische Untersucl-rLrngen zLrr Zik:rclenfaui-ra

(llcmiptera, Auchenorrhvncha) durchgefr-ihrt.

Auf cler Inselkette rvurclcn insgesalr t

172. Arten nachgcu'icscn. Die Arten:ahlen Jcr

altcn h-rseln liegen :rr-rniil-ren-rd aLri glcichern

Nir,eirLr (ll0-ll9 Artcn). Die Arten:usam-

ril! r)\r'l -r illLrelr :eis(n I r ( \l : .r.rrkqr A lrr, I i. l,k. i-

ten JLrr Rcssourcenpotentiale der ]r-rseln allcr-

iiings erl-re[.liche Untcrschiede. Die N,krster tler

Hliufigkeitsverteiluneen :eigcn rn vielen
Frillen atrsgeplügtc Parallelen :u Arten:LLsam-

lrrcnsct:ungen .11,nr,,tr'ttr. t'rat Luril ni c1r t ausge-

reifter Lirn.ischaitcrr.

f)er Isol:rtionsgrarl dcr Inscln ist :u gering,

a1s .1al] der Kokrntsirtion,'ertirlg clcr Zikaden

rlavon bccirrilußt u,ir.l: §/etler :u'ischcn

Artenzalrl tLnd lsolationsgra.l n,rch :u,rsc-.hen

Kolonisrrtior.rserillg Lrnd Dispclsions{ähiukeit

ergeben sic1.r Korrelatior.rer.r. t)ie Zikadcn-

Arten:ahlen dcr ()stflicsischcn htselkette l:rs-

sclr sicl'r hesser .lurcl-r clie Variahlen c'ler

Iirnclschaftlichcn Divcrsität als durch clie .1cr

Fläcl'rer-rgri;[1e erklairen. I)rc Daten zu Zrktr-

clcnfauna dicscr inseL-r sind insoferr-r ehcr mit
.1er "l-rirhitat-dtt'.rr11r-Hrpothcsc" a1s mit der

"area-per-se.Hypothe-§e" ir-r Einklang zu brin-

gcn. i)ic GrulnJe drfiir sin.1 sou,ohl rn spczifi-

scher-r Eigenhcitcn rlcr Zikircler-r zu finclen (:.T.

stnrkc Lel-.ensr:rum-Spe:ialisiemns und damit

:usamrnenhaingerrtl cffizicnte r.rncl schnelle

Besie.'llung potenrieller Hr,rhitirte, z.T. schr

geringe lVlrnimallebcnsriiurne) a1s ,ruch in spe-

:ifischen Eigenheiter-r der Inseln (permancntc

Dvr.ramik hinsichtlich der lar-rdscl.rirftlrchen

Ennlicklung, Entkopplturg von Inselgrirlle Lrnrl

Ar-r:ahl potenrieller Habitate clurch ktinstliche

Divcrsifi:icnrngen cler Inseln).

Es hcsteht ein Zusammenhang zrvischen

clem Kolor-risationscrfirlg unil bestimmten

N4erkrnalen cler fotentieilen Kolonisrcn; ent-

scheidende Komponenten rlnhei sincl: cler Spc-

:ia1is:rtionsgracl hinsichtlic1'r Lebensrilum, i-1ie

Nalrrtrngsprriferen: tiir bestimrnte Pflan:cn-

gnppen, .lie Praiiercn: für l-.cstin'unte lancl-

schaftlichc Entu rcklungsstufln auf den lnseln,

clie Einr-rischLrnustühigkcir gegeniiber Konkur-

renten, ilie Haiuli qke i r i m Rekru ticrungsirreill.

\I/eitere mirglicl-Le Kor'Lrf ons111s11 u,ie L)isper-

sionsfiihiskeit, Clrail Jer Nal-rrungsspe:ialisarion,

Ül-.eru'ir-rtenLng, Generations:-r,k1us oder Kär-

f.ergrirße spieien hL|isicl'rtlich cler Kolonis:r-

tionschancen keine ncnncnsr,r,erte Rolle.

JeJcr cin:c1nc foIclltielLe Koli]nist verfiist

auf .grur-r.l serner,sf e:ilisci-ren N4crkrnalskornh i-

n:rtion iiber eine bestirnmte,,l)isposition",
gemri13 .lcr scinc Kolonisr,rtjonschancen steigen

oi'ler t:rller-r. D ie Qu:rnt iii:ierur-rg c1 reser,,Kolo-

nr satronsil isposi ti on " crgibt : l llru tler potent ie l-

len Kolt-.nisten :eicl-rnen sich durch -sehr nlc.'l-

rigc Dispositionsu'erte (stark vermin.lerte

KoLrnisationschancen), 22qi durcl'r gcringe,

219ir clurch l.rohe ut-r.l 9'll, durch sehr hohe Drs-

positionsu,ertc aus. Fast .lie Hrllfte aller poten-

tiellen KoLonisten (469L) enlcist sich a1-s

ln.r).\\:. neutral, so .iaß bei rhr-ren u,ecler r.on

erhirl'rter-r noch vt,n r-ermrntlerten Kol,rnisa-

tionscirancen :.Luszugehen rst. Ist tlie Kol,rnisa-

tionsdisposition jecloch gerichtet, so s,erclen -

u,ic Jrc Prtifung dcr tatstichlichcn Eriblgstr,erte

ergiht - flir 9Ll9l, cler entsprechenalen potentiel-

1en Kolonister-r J ie Eru'artur-rqer-r hir-rsic1-rtliclr

ihres Kolonisationserfolges b:rr'. N{rßerfolges

aLrf cler h-rselkette erfirllt.
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