
LüHKEN et at.: 87-95 Studia dipterotogica 1 6 (2009) Heft 1 /2 . ISSN 0945'3954

Mosquito species on the Island of Baltrum in the southern
North Sea (Germany) including information on the culicids

from the Islands of Langeoog and Mellum
(Diptera: Culicioäe)

[Die Stechmucken-Arten der Insel Baltrum in der südlichen Nordsee (Deutschland)

einschließlich Informationen zu den Culiciden der Inseln Langeoog und Mellum
(Diptera: Culicidae)l

by
RenKe LÜHKEN, E,IIen KIEL, Tammo LIECKWEG and RoIf NIEDRINGHAUS

Oldenburg (Germany)

Abstract

Key words

During the summer of 2008, the species composition of mosquitocs (Diptera. Culictdae) rvas

studied for three East Frisian lslands in northern German-v. On the Island of Baltrum,4T pools

and ditches rvithin a salt marsh and dune complex rr ere sampled rvith sweep nets approximately

even' t\\'o ueeks fiom,.\pril to Jull'2008. Adult mosquitoes rverc collected wrth a fixed light

trap tiont July' to November 2008. Additionalll/' random samples rvere taken from comparable

waterbodies on the islands ofLangeoog and Mellum ber$een July and September 2008.

A total ofnrne tara rvere identified . .Anopheles maculipennis complex, Anopheles claviger com-

plex,Ochlerotatuscaspius(P.tl.rs. l77l).Ochlerotalusdetitus (Her-lo.w, 1833),Ochlerotatus

dorsalls (MercE^- , | 830). Ochterotalils rlslicrs (Ross t, 1790), Culex piplens LruN.q.sus, l7 58, Culex

torrentiutll N{.rxrrNt. 1925. and Culiseta annulala (ScumNr, 1776).Five species were recorded

for the first time on the Ea-st F'risian Islands.. Ochlerotatus caspius, Oc. detritus. Oc. dorsalis, Oc.

r.ttsticus and C.uler lorrenlitol. Four mosquito taxa were recorded for the first time on Baltrum:

,lnopheles nnculipennis contpler, An. claviger complex, Culex pipiens, irnd Culi,sela annulala

Culex pipiens rvas recorded for thc first time on the Island ofLangeoog. and the occurrence of
tln. ruoculipennis complex lvas confirmed for this island. Finally, Culex pipiens and Oc. detritus

rvere recorded the first tilne on the Island of Mellum.

culicidae, rnosquitoes, Palaearctic, northern Gemany, Norlh sea, East Frisian Islands, Baltrum,

Langeoog, Mellum, phenology, species composition, new records

Zusammenfassung Im Sommer 2008 wurde die Artenzusammensetzung der stechmucken-Faunen @iptera: culi-
cidae) dreier Ostfriesischer Inseln untersucl.rt. Auf Baltrum wurden von April bis Juli 2008 in 47

Kleingewässern uncl Gräben rles Salzr.narsch- und Dünen-Komplexes etwa l4tägig Kescherproben

genommen. Imagines wurden von Juli bis November mit Htlfe einer t'est installierten Lichtfalle

erfasst. Zrrischen .luli und Septcmber wurden zusätzlich Stichprobett von vergleichbaren

Gcrvässern auf den Inseln Langeoog und Mellum erhoben.

Insgesamt wurden neun faxa lachgewieselJL Anopheles ntttculipennis'Komplex, Anopheles

c/ayrger-Kornple x, Ochlerotatus casplus (P.tles, 117 l), Ochlerotatlts detritus (HAt'lo,rv, 1 833),

Ochlerotahrs dorsalis (MErcrN, 1830), Ochterotatus rltstictts (Rossl, 1790), Culex pipiens

LrNNaeus, 1758. Culex lorrenttum MenrrNr, 1925 und Culisela annulato (ScHnaxr, 1776).

Die Fundc von Oc. caspitts. Oc. defritu,s, Oc. dorsalis, Oc. rustictts wd Culex torrentiunt siftd

Erstnachweise für die Ostfriesisclien Inseln. Vrer StechmUckentaxa sind neu fiir Baltrum: '4n'
ntactrlipennis-Komplex, ln. claviger-Kon'tplex, CuLer pipiens und Culiseta annuLata. Culer

pipieni wurde erstnrals auf Langeoog nachgcwiesen, das Vorkommen des An. nruculipennts-

kt,rpl.r., konnte für diese I,sel bestätigt rvcrden. Außerdem r'vurden Culex prpiens und oc

r/e/ru/r.s erstmals tür Mellum nachgelviesen.

culicidae, stechmücken, Paläarktis, Norddeutschland, Nordsee, osffriesische Inseln, Baltrum,
Stichwörter

Langeoog, Mellum, Phänologie, Artenruturnrnrns.E,tg, ntut IJ*h*"it'
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Introduction

Due to the eradication of malaria in Germany in the middle of the 20th century scientific re-

search into mosquitoes became a neglected field in Germany (Wlrcn 1956). This eradication

was accomplished mainly by the intensive drainage of marshes, swamps and fens (Menn 2004).

Additionally, housing and sanitation were improved, and advances in diagnostic methods and

in the treatment of malaria were made (e. g. Bnucr-Cuwarr' & »l Zur-rmra 1980).

The present spread ofvectors and ofseveral pathogens throughout Europe, such as the n.rosquito

Aedes albopicfu;s (Srusr, 1895) (e. g. Kruosr,N et al. 1996, ScsappNtn et al. 2001) or the West

Nile virus (Rovr et a1.2004) has revealed a severe lack of information about mosquito species

and their breeding sites in Gemrany. Sporadic studies in Nordr Rhine-Westphalia (Kunnrn et al.

2006) or the monitoring carried out in the course of mosquito control activities along the River
Rhine (BEcrar et al. 1996), however, have shown that potential malaria vectors still do occur

in Gemtany. thus demonstrating the necessify for studies on mosquito species composition and

distribution in Germany.

Particularly for nofthern Germany. trvo deficits in rnosquito research are obvious. First, only few

recent studies focus on species distribution. ecology, or on species phenology (e. g. WrlrE 2005,

Wrlrr, et al. 2006). Instead many authors prefer a more theoretical approach (e. g. ScHnö»on

et al.2001 , ScunörER & Scunror 2007). Second, the latest profound entomological studies on

the moquito fauna of the East Frisian Islands were carried out before 1950. These old records

of culicids were reviewed by Nreonrwcuaus (2008), who reporled six mosquito species on

these islands: Ochlerotatus annulipes (MrtcrN, 1830). Anopheles atroparvas vaN Turtr-, 
.l 
927,

Anopheles clat,iger complex, Anopheles maculipennis complex, Culex pipiens Lttw.e.eus, 1758,

and Culiseta annulata (Scun.r.ur, 1776).

The lack olresearch on the current culicid fauna on the East Frisian Islands has motivated this

study. The aim was to characterize the mosquito species composition with a special focus on

the Island of Baltrum. Moreover, additional insights into the mosquito fauna of the islands of
Langeoog and Mellum should be gained.

East Frisian Islands (Study Site)

The East Frisian Islarrds are situated in the 278,000 ha Wadden Sea National Park of Lower

Saxony (Fig. I ). The climate within this region is maritime, semi-humid and moderately tem-

perate (Beutn 1996), with the average ternperatrue about l0 oC and the annual precipitation

between 600 to 800 mm.

Having a total area of 7 km'?(5 km in maximum length, 1.4 km in maximum width), Baltrum is

the smallest of the permmently inhabited islands (Figs 2, 3). The 63 haat'ea,where most of the

studies were carried out, is situated in the most eastetn parl of Baltrum. Due to seasonal flood-

ing by tidal saltwater, soil salinities here rise to about 5-20 o/oo (ScHarnen & ScHa.curscHaeEI-

2002), thus causing the typical vegetation §rpes of salt marshes and dunes (Porr 1995, Nerto-

NALpARK\T.R\ÄALTLTNG NTEoERSAgHSISCHES WerrtNtwun 2004). Except for a few trails and drainage

ditches, there is no antll'opogenic use in this part of the island.

The Island of Langeoog, which is about three tirnes the stze (of 22 km'?), is situated quite close

(l.a km) to Baltrunr, while Mellum is most eastem island, 1l km in distance to the Island of

Wangerooge. Contrary to the others, Mellum is not permanently inhabited and has a total area

of 500 ha only.
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Figs 1-3: Study area. - 1: Location ofthe studied East Frisian Island in northern Germ any;-2: Location ofBaltrum,
Langeoog and Mellum; - 3: Study area on Baltrum (black zone) and location of the light trap (black dot).

All islands are quite close to the German mainland, with maximum distances ranging from 4.5
km (Baltrum) to 6lcn (Mellum) (Figs l, 2).

Material and methods

Intensive study (Baltrum)

In the study area,forty seven pools and ditches were regularly sampled from April to July 2008
(every l4-19 days). All of these pools were temporary waters, exposed to seasonal flooding by
tidal seawater. As long as the study sites remained wet, immatwe mosquitoes were collected with
a 500 pm mesh sweep net (frame height and width 250 mm) at a maximal depth of 125 mm.
Pools and ditches were sampled on one immersion that covered the whole surface area. The

net was rinsed out into a white tray (30 cmx24 cm x 5 cm). Every replicate was kept separate

and transported to the laboratory in 3 I Zipploc bags (Toppits@, Minden).

A maximum of 400 larvae were randomly chosen and reared to adults. These larvae were trans-

ferred to a 1500 ml plastic beaker with a plastic pipette. The beaker was filled with 1000 ml
tap water that had been allowed to stand for 24 hours in order to reduce the amount of volatile

chemicals. Larvae were fed ad libitum with fish food (TetraMin@ Wafer Mix, Tetra, Melle,

Germany). Adults emerging from the beaker were caught with emergence traps. These traps

were filled with saturated salt solution mixed with a few dashes of washing-up liquid. Cadav-

ers, adults and exuviae were removed from the emergence traps every day and preserved in

70 Yo ethanol. Larvae which were sampled in the field but not used for rearing experiments

were preserved directly in70 % ethanol.
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A light trap was installed close to the urban area on the Island of Baltrunr (Fig. 3). The BG-Sentinelo uv-light trap (BioGents GmbH, Regensburg, Germany) (GEnn et ar.2004,Kropc«er_
et al' 2006) was baited with BioGent Lureo (BioGents GmuH, iegensuurg, Germany). Bei,g amixfure of lactic acid, ammonia and capronic acid (BioGents cmlbg, Regensburg, Germany),
this bait mimics human perspiration. uv-light trap catches were carried out around-the-clock
from July to November and were checked twice a week. AII light trap catches were preserved in
70 Yo ethanoL After determination they were archived at the üniverrity orota.nbuig (working
group Aquatic Ecology and Nature Conservation).

Additional Samples (Baltrum, Langeoog and Mellum)
In addition to the studies at the regular sampling sites, other aquatic habitats were analysed.
on the islands of Langeoog and Baltrum additional sanrples werä canied out in areas with and
without tidal flooding on three dates in summer 2008, and on Mellum, one sampling was ren-
dered possible in August 2008. At every site the mosquito Iarvae were collected *itt1"u soo p*
mesh sweep net' Adult mosquitoes accidentally landing on human bait were also captured änd
preserved in70 oÄ ethanol. The lalae were transportedio the laboratory in polyethylene bottles
( I00 ml) and reared to adults in the rvater from their naturar habitats.

Identification

Adults and foufth instar larvae were identified by morphological characters to species or species
complex level according to the key of Brcrcn et a1. (2003). Prpu. were identified to species or
species complex level using the key of Lpcnrualen (2005).

Results

Nine mosquito taxa were recorded: Anopheles n'taculipennis complex, Anopheles clcrviger com-
Fler, Ochlerolatus caspius (Per-res, l77l), Ochterota,tus cletritu, iHo,-rro", lg33), Ochlerotatus
dorsalis (MurcrN, 1830), Ochterotaltß ruslicus (Rossr, 1790), iulex pipiens Lrrrirv.qpus, 175g,

Tab' l: Mosquito species on Baltrum, Langeoog" and Mellum. Data from sanrpling betrveen April and November
2008 (black: first record for the East Frisian Islands, dark-gre.v: first record fbr tl.,. rp.-.in. island, light-grey: previous
records existed).

A nop he I e s (A n ophel es) ntacul ipe nnis complex

Anophele s (Anophele s) cl att iger complex

Ochlerotatus (.Ochlerotatus) caspius (p.rrr_m, l77l )
Oc hlerotatus (Ochlerotatus) detritus (H.rr_ro_w, 1 g33)

Ochlerotatus (Ochlerotatus) dor,salis (Mercm. I g30)

Ochlerotatus (Rusticus) rusticus (Rossr. I 790)

Culex (Culex) prpiers LrNNeaus, 1758

Cttler (Culex) torrentium M.qnrrNr, I 925

Culex (Culex) pipiens / toruentiunt

Culiseta (Culiseta) annulata (ScHn,rNr, I 776)

number ofgenera

number of species / species complexes

90

speciss resp. species complex \ islantls Baltrum Langeoog Mellum

2

2

2

2

4
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Anopheles maculipennis complex

A nop he le s c I at ige r c ompl ex

ochleftttatus caspius

Ochlerolatus detritus

Ochlerolalus dorsalis

Ochlerotalus rusticus

Culex pipiens

Cttlex torrenliunt

Culex pipiens / torrentium

Culiseta annulata

number ofgenera

number of species / species complexes

4*1*.2
8*l*4
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Tab. 2: Mosquito species on Baltrum. Data from pools and ditches with (black) or without (grey) tidal influence,
sample d between April and July 2008 (* = no samples).

Tab. 3: Mosquito species on Langeoog. Data from pools and ditches with tidal influence that were sampled in June,
July and September 2008 1* = ro samples).

Culex torrentizm Mantnu, 1925, and Culiseta annulata (ScmrNr, 1776) (Tab. l). We could
not differentiate between Culex pipiens and Culex torrentium in many specimens and classified
those specimens as Culex pipiens I torrentium (Tab. l-5).
The genus lnopheles was represented by two species complexes. Specimens of the Anopheles
maculipennis complex were found on the islaxds of Baltrum and Langeoog (Tab. 1-3). The

Anopheles claviger complex was found on Balfium only (Tab. 1, 2).

We recorded four species of the genus Ochlerotatus: Oc. detritus, Oc. caspius, Oc. dorsalis
atd Oc. rusticus. Oc. detritus was found on the islands of Baltrum and Mellum (Tab. 1, 2, 5).

Except for a dry period in June 2008, this species was recorded at every sampling date on the

Island of Baltrum (Tab. 2)- Ochlerotatus dorsalis, Oc. caspius and Oc. rusticus were recorded

only on Baltrum (Tab.1,2,4).

Anopheles moculipennis complex

Anop he I e s clav ige r c omp I er

O c hl e rot cttus c as p itts

Ochlerotalus detritus

Ochlerotatus dorsalis

Ochlerolatus ntsticus

Cttlex pipiens

Culex toruentium

Cttlex pipiens i torrentium

Culiseta annulata

number of genera

number of species / species complexes

91

species resp. species complex \ month Apr {ä$ , :J*n::::l,r,rüI ä 9,: §E+ o Növ

L r I
L

I

I
1

2

species resp, specie§ complex \ month JUh::r.: üA::I:::: Ug , r,,§ep

L

,r 2

2

0

0

0

0
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Tab. 4: Mosqito species and mosquito phenology on Baltrum according to light trap catches betu,een July and
November 2008.

A nop he I e s macul ipe nnis c omp lex

Anop he le s c I avi ger c omp lex

Ochlerotatus caspius

Ochl erotatus detritu,s

Oclilerolatus dorsalis

Ochlerotatus rusticus

Culex pipiens

Culex torrentiturr

C'uler pipiens ,/ toruentitLm

('uliseta annulata

number of genera

number of species / species complexes

2

J

2

J

2

J

2

-1

2

3

Tab. 5. Mosquito species on Mellum. Data from pools and

ditches rvithout tidal influence (black) and data concernins.

adult mosquitoes accidentally landing on human bait (grer')

sampled in August 2008.

The genus Culex was represented by
two species: Culex pipiens and Culex
torrentium. Culex pipiens was recorded
for the islands of Baltrum and Langeoog
(Tab. 1-5), whereas the species Culex
torrentium was found only on the island
of Baltrum.

The number of species recorded for Bal-
trum was higher in water samples [nine
species (Tab. 2)l than in the light trap
samples [three species or species com-
plexes (Tab. 4)1. In September 2008, only
two species were caught in larval stage on
Langeoog (Tab.  ) and two species were
found on the Island of Mellum (Tab 5).

Discussion

A total of 195 Nematocera species have been described for the East Frisian Islands §monrNcnaus
2008). Although the earliest, profound publications on the Nematocera fauna date back to Sct+tnt-

DER (1898), no comparable inventories have been carried out since the middle of the 20th century.

In particular, the mosquito fauna on the Island of Baltrum had never been studied before and only

outdated inventories exist for the Island oflangeoog §m»nnrcntus 2008). Previous studies found

A nop he le s macul ipe nnis c omplex

Anopheles clavi ger comp lex

Ochlerotatus caspius

Ochlerotatus detritus

Ochlerotatus dorsalis

Oc hlerotatus rus lictLs

Culex pipiens

Culex torrentiunt

Culex pipiens / torrentium

Culiseta annulata

number ofgenera

number of species / species complexes

o,

sp.-?s,r*g,p;.sprci n0ttt$l$lf :\::nionth Jul Aug' §ep Oct Nov

species resp. species complex \ month Aug

2

2
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a total of 70 Nematocera species on the Island of Mellum [inventories reviewed by NrcnnrNcne.us

(2008)1, however, these studies excluded the family Culicidae.

According to our results, at least two species complexes and seven mosquito species [out of 45

species which occur in Germany; MornIc (1969), Brcrsn & Katsrn (1995)] are present on the

islands we studied. Except for Culex torrentium, all new records for the East Frisian Islands

belonged to the genus Ochlerotatus'. Ochlerotatus caspius, Oc. detritus, Oc. dorsalis, and Oc.

rusticus. Due to the fact that there were no previous studies for the islands of Baltrum and Mel-
lum, all genera and species as well as species complexes were new records here. Finally, for
Langeoog, the Anopheles maculipennis complex was confirmed an d Culex pipiens was recorded

for the frst time [cf. NmonrNcuus (2008), Tab. l]. On the other hand, we did not confirm
previous records of Ochlerotatus annulipes (MucrN, 1830) (cf. Nm»nrNoreus 2008), a species

which is most abundant in central parts of the continent (Brcrrn et al. 2003). Ochlerotatus an-

nulipes prefers outskirts of forests and deciduous woods (Bnc«en et al. 2003), thus it might be

underestimated in our study, since we focussed on biotops in salt marshes.

Specimens of Oc. detritus were found throughout the entire time of the study on Baltrum. Lar-
vae already occurred early in April (Tab. 1), suggesting an overwintering strategy. According
to results in England, eggs of Oc. detritus can hatch at any time of the year and larvae may be

present even during the winter months (e. g. Mansunrl 193 8, Srnvrcn 1968). This possibly also

applies to the situation in Germany, at least in coastal areas.

Another aspect we ought to discuss here is the discrepancy between the number of species we
caught with light traps and the number of species we caught as larvae in their breeding sites.

The latter number was always higher (Tab.2,4), which might be due to low abundances or
dispersal ability of some mosquito species or simply to the fact that some mosquito species are

not attracted by light (BENrlrv et al.2009) or human perspiration odour.

The comparatively low number of species recorded for these islands might also be influenced

by our specific focus of analysis. We predominantly sampled pools and ditches of salt marshes,

which are seasonally flooded by water with high salinities (Lur«rN, unpublished data). Since only

5 oÄ of all mosquito species may survive and develop in brackish or saline water [as reviewed by

SneeRBusH et al. (2005)], the fauna ofow study sites should be restricted to an assorhrent ofthese

well adapted species. More culicid species have to be expected, if more light traps at different sites

would be operated, and if further habitat types (e. g. rain barrels, containers or tree-holes) will be

studied. Küppsn et al. (2006) revealed that a combination of various methods has to be used, if an

extensive description of the mosquito fauna is intended. Furthermore, if we would have differenti-

ated sibling species by PCR-methods - e. g. would have separated the ,4 n. maculipenms complex

[as described by Pnonr et al. (1999)] - even more species are to be expected.

Neveftheless, considering the vector competences of Oc. caspius or Culex pipiezes for West-

Nile virus (e. g. VrNocna» & OsuKHove 1975, ArurBn etal. 1982, BaIENGHEN et al. 2006) and

the severe nuisance lhat Oc. detritus or Oc. caspius may cause (e. g. Mansrun 1938, Roennrs

1995), our study indicates the importance of further and more intensive studies on the culicid

fauna of the German coastal area.
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