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Description of antennai deformation in larvae of Micro- 
psectra (K ie ffe r ) (Diptera; Chironomidae) from the river 
Rhine, The Netherlands

[Beschreibung von Antennenmißbildung bei Larven von Aücropsectra (KffiF- 
FER) (Diptera; Chironomidae) im Rhein, Niederlande]

Marianne Greijdanus-Klaas
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Antennai deformation in the chironomid genus Micropsectra was found in the Dutch part of Ri
ver Rhine. The top of the first and second antenna segments was engarged. In consequence the 
length of these segments was decreased to about half of the normal length.

Bei einer Untersuchung im Rhein, wurde Antennenmifibildungbei Mückenlarven von der Gat
tung Micropsectra angetroffen. Die Spitzen des ersten und zweiten Antennengliedes waren aufge
dunsen. Hierdurch war die Länge dieses Antennengliedes bis zur Hälfte reduziert.

1 Introduction
In the family of the Chironomidae several types of morphological deformations 
are known. Most of the described deformations are mentum and ligula defor
mations. Other deformations are those of the paraligulae, hypopharyngeal pec- 
ten, epipharyngeal pecten, dorsomenta, mandibles and antennae in Tanypodi- 
nae, and labral lamellae, mandibles, premandibles, ephiparyngeal pecten, men
tum and antennae in Chironominae and Orthocladiinae (WARWICK 1990). In 
general observations of mentum deformations are most common. Types of de
formations found in Chironomidae are summarized in Tab. 1.

Antennai deformation in the genus Micropsectra was unknown. However, 
this type of deformation was found in Micropsectra spec, in the Dutch part of 
the River Rhine.

2 Materials and methods
The chironomid larvae were collected from an artificial substrate placed on 
the river bottom. This substrate consists of glass marbles (diam. 20 mm) in 
stainless steel wire baskets (size 20*20*20 cm). Colonization period was 4 
weeks (B lJ DE VAATE &  GREIJDANUS-KLAAS in prep). After this period the 
macroinvertebrates were collected on a 500 jxm sieve placed under an 18 mm 
sieve on which the marbles were washed. The chironomids were preserved in 
96% alcohol, and studied at a magnification of 400 times.
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Sampling site was the international sampling station in the vicinity of Lobith, 
where the River Rhine enters The Netherlands (km 865). At this station water 
quality is monitored.

Tab. 1: Different types of deformation in Chironomidae
taxa ligula/

mentum
antenna other author

Tanypodlnae
P ro c la d iu s  (H o lo ta n yp u s ) type sp. 2 WARWICK 1990
P ro c la d lu s  (P s ilo ta n y p u s )  be H us WARWICK 1990
P ro c la d iu s spp. WARWICK 1990
P ro c la d lu s sp. KERKUM unpub 1.
C lin o ta n yp u s sp. WARWICK 1990
C oelotanypus sp. WARWICK 1990
Prodlueslnae
Prodlamesa o llv a c e a KERKUM unpubl.
Orthocladllnae
P s e c tro c la d lu s  (P s e c tro c la d iu s ) sp. 2 WARWICK 1990
Chlronoainae
Chlronomus a n th ra c in u s + DERM0TT 1991
C. mu ra  tens  is + VAN URK & al. 1992
C. plumosus + WARWICK 1990
C. plumosus + VAN URK & al. 1992
Chlronomus sp. + WARWICK 1990
Cryp toch lronom us d lg l t a t u s + DERMOTT 1991
C ryptoch lronom us sp. 1 WARWICK 1990
C ryp to te n d lp e s sp. + WARWICK 1990
D lc ro te n d lp e s  modestus + DERMOTT 1991
D lc ro te n d lp e s gr. nervosus + KERKUM unpubl.
D lc ro te n d lp e s sp. + WARWICK 1990
G ly p to te n d lp e s sp. KAISER 1990
H a rn isch  1a sp. + DERMOTT 1991
Parachlronom us a rc u a tu s gr. sp. 1 + WARWICK 1990
Para lau te rb o rn  1e 11a sp. + WARWICK 1990
P a ra tend lpes sp. + WARWICK 1990
Phaenopsectra ju cundus + DERMOTT 1991
Po lyped Hum gr. nubecu losum + - KERKUM unpubl.
P o lyped llu m  sp. + - + WARWICK 1990
T r lb e lo s sp. + + + WARWICK 1990
Tanytars1n1 type a + + + WARWICK 1990

3 Results
In the period March-May 1989, antennal deformation was found in the species 
Micropsectra spec. The top of the first and second antenna segments was en- 
garged (Fig. 1). In consequence, the length of these segments was decreased to 
about half of the normal length. When antennal deformation in Micropsectra 
spec, was found, it concerned only the right antenna (from ventral view).

Numbers of Micropsectra spec, larvae found in the period March-May 1989, 
and the percentages of antennal and mentum deformation are given in Tab. 2. 
The two different deformations were not observed in the same animal.

Mentum deformations observed in Micropsectra spec, were the so-called 
"Köhn gaps", a deformation characterized by a large gap in the mentum which 
may include the loss of some teeth (KÖHN & FRANK 1980). During the samp
ling period mentum deformations in other chironomid species were noticed as 
well (Tab. 3).
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Rg. 1: Antennal deformation in Micropsectra spec. 
left = normal shape, right = deformed antenna

Tab. 2: Numbers (n) of Micropsectra spec. Tab. 3: Taxa with mentum
observed, and percentages deformation deformations, found during

this study

deformation
antenna mentum

date n n % n 0,
•"o

03/03/89 40 4 10,0 2 5,0
17/03/89 41 2 4.9 2 4,9
14/04/89 259 1 0,4 1 0,4
28/04/89 248 2 0,8 0
12/05/89 259 2 0,8 0

Prodiamesinae

Prodiamesa o livacea

Chironominae

Chironomus sp. 

D icro tend ipes gr. nervosus 

Rheotanytarsus sp.
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4. Discussion
In literature deformations in chironomid larvae are suggested to be caused by 
pollution of their habitat (WARWICK 1989; WARWICK & TISDALE 1988; W a r 
w ic k  1990; K a i s e r  1990; D e r m o t t  1991; VAN URK & al. 1992). Experiments 
with contaminated sludge and water using cultured chironomid larvae did not 
establish a direct relationship between pollution and deformations. HAMILTON 
&  S^ETHER (1971) found a negative relationship between antennal deformation 
and the dichlordifenylethene concentration.

From field studies it is impossible to prove relationships between pollution 
with specific chemicals and the occurrence of deformations in chironomids. In 
general, no information is available about important factors like combined ef
fects of contaminants, and the contribution of physical parameters (e. g. pH, 
C>2, temperature) on the effect of these substances. Apart from the effects of 
chemicals ( H a m i l t o n  &  S ^ e t h e r  1971; H a r e  &  C a r t e r  1976; W a r w i c k
1980), low oxygen concentrations too have an effect on the deformation of chi
ronomid larvae (FkANTZEN 1989). The type of deformation in chironomid spe
cies, caused by specific substances is (still) unpredictable. The different types 
of deformations are assumed to be dose dependent. In general, effects seem to 
become manifest first in antennal deformation followed by mandible, mentum 
and ligula deformation (WARWICK 1990). Also the further development of de
formed larvae is not clear. VAN URK &  KERKUM (1986) found an increase in 
the percentage of deformated chironomid larvae in the period of pupal deve
lopment. This indicates a delay in pupal development of the deformed larvae. 
However, from laboratory experiments it is known that deformed chironomid 
larvae are able to pupate ( J a n s s e n s  D e b i s t h o v e n  &  Q l l e v i e r  1989).

Although pollution of the River Rhine decreased during the last two deca
des (Va n  DER KLEI & al. 1991), accidental spillages of chemicals or unknown 
substances influence water quality considerably. During the period of this stu
dy (March-May 1989), several incidents took place (Tab. 4).

The percentages of antennal deformations found in this study are relatively 
low. It is not possible to give conclusions about relationship with pollution.
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Tab. 4: Substances influencing the water quality of the River Rhine, January-May 1989. 
Concentrations have been measured at km 865).
date location substances application

18/01/09 km 76.5 gasoll fuel
19/01/89 km 170 Norflurazon herbicide
24/01/89 km 430 2,9 (ig/1 N,N Dlmethylaniline basic compound color production
30/01/89 km 424 2,7 ng/1 1,3,5-Trioxan solvent
05/02/89 unknown 1,3 ng/1 Toluene solvent
05/02/89 km 424 Bazazol unknown
08/02/89 unknown Chollne-esterase Inhibitors pesticide
08/02/89 km 809 ammonium sulphate, 2,4 ng/1
12/02/89 km 733 chloronltrobenzene compound synthesis
14/02/89 km 766 several pollutants, fire accident Bayer
23/02/89 unknown Aniline basic compound color production
27/02/89 km 157 tri-chlorozgthylene Industrial fat solvent
01/03/89 km 424 NaOH + PO
08/03/89 km 123 1,5 ton cöolant
10/03/89 Blrsfelden dlesel o 11 fuel
17/03/89 km 768 aniline basic compound color production
18/03/89 unknown diesel oll fuel
30/03/89 km 768 gasollne fuel
30/03/89 km 630 fuel o 11 fuel
30/03/89 km 478 bilge oil carter o 11
03/04/89 km 478 fuel o 11fue1
12/04/89 km 511 diesel oll fuel
12/04/89 unknown N, N, d1methylchloro-anil1ne basic compound color production
13/04/89 km 434 d1-methoxy-methane unknown
18/04/89 Karlsruhe oil from ship
29/04/89 km 871 6 ton Mecoprop herbicide
07/05/89 km 713 oil
09/05/89 km 734 5 jxg/1 2,6 d1-tert1arbutylmethylphenol unknown
12/05/89 km 700 dlchloromethanesolvent
13/05/89 km 710 2,4 & 2,6 dlnltro-toluene basic compound explosives
18/05/89 km 818 gasoline fuel
23/5/89 km 733 dlchloroethane solvent
30/05/89 unknown triphosphate

tributyl n-butylbenzene
sulfonamide

fire retardant
unknown
unknown
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