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Based on pupal exuviae, two sympatric pupal forms of Chironomus plumosus
auctt. are present in the museum materials collected in 1952-1962 from the
brackish water near the Tvarminne Biological Station at the northern Baltic Sea.
The predominating undescribed type of the pupal exuviae is called here the “Bal-
tic marine species” (possible C. plumosus sensu Linnaeus; direct observations by
Linnaeus of Tipula plumosa from freshwater are not on record). Its pupal exuviae
and the associated female and male from the Tvdrminne population are de-
scribed. Attempts to find larvae of the genus Chironomus in the sea area of
Tvarminne for the renewed and more complete studies failed during the 1980s
and 1990s. Only two larvae of the undescribed species of the karyological Chiro-
nomus plumosus group were captured. The possible reasons for the supposedly
changed environmental conditions are discussed.
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1. Introduction

Over ten defined sibling species have been de-
scribed in a group which should include, among
others, Chironomus plumosus (Linnaeus), some
only on the basis of the larval karyology. Many of
them may be sympatric, but the morphological
determination in different sites may be difficult
e.g. because of intraspecific variation. In the list
of Michailova (2001) there are three species that
have been karyologically recorded from Finland.
In the morphological sibling species aggre-
gate of Chironomus plumosus (as treated in the
present paper), the pale adults are quite similar to

each other. The BR (beard ratio) value (Strenzke
1959) of the adult male fore tarsi is high. The pu-
pal exuviae have patches of about 10 pm long and
proximally 1-2 pm thick spinules in the anal cor-
ners of segments 5—7, which are a little strength-
ened obviously synapomorphously, whereas
paratergites 5—8 are smooth as in some other spe-
cies of this genus.

This combination of characters appears to be
present also in the pupae of C. nuditarsis Keyl,
the males of which are easily separable from the
species of the aggregate discussed here by the
short BR value. Also the pupae of the more
plesiomorphous species C. coaetaneus Hirvenoja



374

(that has a very dark adult) are quite similar with
the species of the aggregate.

Taxonomical differentiation of sibling species
is important in the biological monitoring of the
environment. [f no separation is achieved, the un-
resolved “collective species” can appear as ubiq-
uitous, which significantly reduces the relevance
of such studies. A great mass of limnological in-
formation has been published under the name
Chironomus plumosus (L.), unfortunately often
at a taxonomic level that precludes referring to
such data with confidence.

It is not necessary to use terms such as the
“plumosus group”, “plumosus type” larvae (ven-
tral tubules at least as long as the corresponding
segment, lateral tubules of segment 7 present), or
“semireductus type”, etc., and they should be dis-
continued. This is especially true for the last-
mentioned name, because “semireductus” is not
an available scientific name for a species or sub-
species. Thienemann (1954: 135-143) discusses
earlier studies with particular emphasis on the
length of the tubules being species-specific but
depending on the oxygen content of the milieu.
However, according to Shobanov (1989: 336),
there is intraspecific variability in the length of
the tubules.

2. Tipula plumosa Linnaeus (1758)

Tipula plumosa Linnaeus (1758) was first ob-
served on and near Oland, Sweden and near Kim-
pinge on the southern Swedish coast [Linnaeus
(1745), translated by Asberg & Stearn (1973);
Linnaeus (1746, 1751, 1758, 1761)]. According
to Linnaeus’ descriptions the larvae were living
mostly in the sea [Linnaeus (1746, 1761): “Habi-
tat hujus Larva in mari”’; Linnaeus (1758): “Habi-
tat in Europa, imprimis in maritimis”]. The quali-
fier “imprimis” (mostly) in the latter statement
probably accommodates the descriptions of spec-
imens from inland waters by other authors (e.g.
Goedart, Réaumur), which Linnaeus cited and
thought to denote the same species. Direct obser-
vations by Linnaeus of 7. plumosa from freshwa-
ter are not on record.

The Linnaean insect collections at the Lin-
nean Society of London reportedly contain one
pin-labeled “plumosa” (supposedly by Linnaeus
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himself), and two more unlabeled pins filed under
Tipula plumosa Linnaeus. Unfortunately, no pub-
lications (observations or interpretations) of this
material are known. As long as the above-men-
tioned probable type material has not been evalu-
ated, the name Chironomus plumosus (Linnaeus)
cannot be used or diagnosed against with any cer-
tainty.

This also concerns the relations between the
karyologically described species and the numer-
ous synonyms of C. plumosus given e.g. by Goet-
ghebuer (1937-1954), because type materials for
some names are present in various museum col-
lections (Coll. Meigen, Paris; Coll. Zetterstedt,
Lund).

The pupal exuviae of C. plumosus sensu
Strenzke (1959) and Keyl & Keyl (1959) have
been described by Langton (1991, 1995; cf. Sho-
banov 2003). This species, which should have
smooth 3" and 4™ abdominal sternites, has been
karyologically observed especially in several
fresh water habitats in Europe. On the basis of the
karyology, the same species has also been re-
ported from lakes in Finland [Sodankyld: Lokka
reservoir, Inkoo: Marssjon, Lohja: Lohjanjarvi,
Anttola: Paljavesi, Savonlinna: Pihlajavesi (Mi-
chailova 2001, Michailova & Mettinen 2000) and
one minor variety of exuviae from Lokka, sub
Chironomus pr. plumosus Linnaeus illustrated in
Hirvenoja (1998)].

On the basis of the pupal exuviae, this com-
mon “lacustrine species” (C. plumosus auctt.) oc-
curred like many other freshwater chironomid
species in the shallow brackish waters (salinity up
to 6°/) of the Baltic Sea at Tvarminne (Palmén
1955, Palmén & Aho 1966). Kerkis et al. (1989)
used larval karyology and showed a species un-
der the name C. plumosus to occur in Kurshsk
Bay, Lithuania, where the salinity according to
Jarvekiilg (1979) is 5—6°/e. The pupal exuviae of
the last mentioned population are unknown.

In the collection of the Finnish Museum of
Natural History, Helsinki, there is one vial con-
taining pupal exuviae similar to that of the most
common “lacustrine plumosus” (C. plumosus
auctt.) from the shallow alfa-mesohaline (salinity
<2°/e) Gennarbyviken Bay of the Baltic Sea, not
far from Tvérminne, collected in July, 1957 by
Dr. K. Purasjoki. In exuviae of a single pupa of
this sample, traces of spinulation on sternite 3 are
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Fig. 1. Chironomus plumosus sibling species aggregate; scale bar 100 ym. — a. Variation of the spinulation of ab-
dominal sternites (a), parasternites (a) and paratergites (a,) schematically in the pupal exuviae of the “lacustrine
form”. The left side in (a) = the shagreen of an “intermediate individual” from Gennarbyviken. — b—d. Details of the
“Baltic marine species” from Tvarminne. Spinulation of the sternites (b), parasternites (b) and paratergites (b,),
posterior thoracic tracheal bladder (c), male hypopygium (d), spermatheca and the bilobed subgenitalplate of
segment 8 in female.
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also present (Fig. 1a), but the pleural points of
segment 4 are absent as is usual in the ‘lacustrine
plumosus’ of the other populations known from
the Finnish lakes.

In the population of the Lake Marssjon,
Inkoo, ca. 2 km from the coast of the Gulf of Fin-
land, however, the pleural points of segment 4 are
very distinct as in the “Baltic marine species”.
Karyologically (Michailova 2001) the latter po-
pulation should also be C. plumosus auctt., i.e. the
species called “lacustrine plumosus’ here.

In the literature, there are at least two more
karyological species in the C. plumosus aggre-
gate with smooth sternites 3 and 4 (based on ma-
terial in coll. P. Michailova), namely C. bonus
Shilova & Dyvarsheishvili and C. vancouveri
Michailova & Fischer. These have not been found
in Finland. In contrast to the most European lac-
ustrine populations, the pupae in the original ma-
terial of the latter species have pleural points on
segment 4 like in the population of Marssjon
mentioned before.

Michailova (2001: 105, sub C. plumosus) dis-
cusses the peculiarities of the karyology in the po-
pulation from the brackish water of the Van-
hankaupunginlahti bay, Helsinki. In contrast to
the lacustrine populations under this name, in the
Helsinki population the abundantly spinulated
sternites 3 and 4 resemble the type of shagreen of
C. balatonicus Dévai, Wiilker & Scholl (in com-
parison to the specimens from the Lake Balaton
in Coll. Michailova).

The pupal exuviae are important for the deter-
mination of the species indeed, but every popula-
tion observed in Finland shows at least some mi-
nor unique characters. Unfortunately, as men-
tioned above, the distinct morphological differ-
ences that seem to be available for distinguishing
between the “karyological species” seem to dis-
appear between some other allopatric popula-
tions. The taxonomical significance of the mor-
phological characters used in the present and in
the papers of other authors is therefore somewhat
unclear.

Further studies are needed to understand the
results found in the karyological and morphologi-
cal studies. It might be useful always to describe
also the morphology of the pupal exuviae when
discussing species of the relatives of C. plumosus
(cf. Pedersen 1988).
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2.1. Description of the material
from the Tviarminne sea area

Palmén & Aho (1966) reported the distribution
and emergence of a population under the name
Chironomus plumosus L. (coll.) in the northern
Baltic Sea around the Tvirminne Biological Sta-
tion. From their measurements of 20 male speci-
mens, the authors concluded that the material
captured in Tvirminne agrees quite well with the
redescription of this species from the fresh waters
of Holstein, Germany by Strenzke (1959). The
populations from Holstein were karyologically
studied by Keyl & Keyl (1959). However, al-
though the karyology was not studied in Tvér-
minne, the difficulties associated with the taxon-
omy were already well known at that time. This is
why the species name was somewhat questioned,
as indicated by the expression “(coll.)”.

The material from Brénnskér was originally
composed of 72 individuals [compare tables 16
and 17 in Palmén & Aho (1966)] that were partly
preserved in alcohol and signed by Leena
Ahtiainen (= Leena Aho); the material is cur-
rently housed in the Finnish Museum of Natural
History, Helsinki. If the morphological differ-
ences found are of taxonomical importance, this
material contains two sympatric sibling species
(based on the pupal exuviae) as follows. First,
about 20% of'the pupal exuviae from the material
(studied in temporary glycerol slides) were simi-
lar to the “lacustrine populations” (C. plumosus
auctt.) discussed above, i.e. without spinules on
the sternites 3 and 4 and without pleural points on
segment 4. Second, about 50-60% of the exuviae
were clearly different, having lateral rows of spi-
nules on sternites 3 and 4 and pleural points on
segment 4 (Fig. 1b); this type is called the “Baltic
marine population” here.

The condition of many exuviae in the sample
was bad and they were difficult to study with cer-
tainty. A number of the exuviae (about 20%) had
a variable small number of spinules at least on
sternite 4. It was sometimes impossible to ob-
serve the pleural points of segment 4 with cer-
tainty. In the same collection, under the name C.
plumosus there is also one vial of pupal exuviae
preserved in alcohol and labeled “merestd” (=
from the sea) 1952 by E. Palmén. All these
exuviae are here understood to be conspecific
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with the exuviae of the “Baltic marine type” col-
lected in Brinnskdr Bay by Palmén & Aho
(1966).

Many of the original daily samples from the
funnel traps were combined every two weeks into
one vial by the authors Palmén and Aho. It has
been difficult to select from the samples of alco-
hol-soaked pale adults which adults could be
matched with the easily differentiable pupal
exuviae in such samples. Therefore it is only pos-
sible to describe a single male and two females.

The abundant material from the numerous
sites studied by Palmén since 1952 [mentioned in
Palmén & Aho (1966), tables 13—17] has not been
found in the Finnish Museum of Natural History.

2.2. Descriptions of the metamorphosis
stages of the “Baltic marine species”
from Tvirminne

2.2.1. The pupal exuviae

Detailed measurements are from two exuviae
“from the sea, 1952” E. Palmén leg. and two
exuviae from the Bay of Brinnskér, June—July
1960, Leena Ahtiainen (Aho) leg. (Palmén &
Aho 1966). The drawing of the schematic
spinulation (Fig. 1b) is based on about 30 speci-
men (in temporary glycerol slides).

The exuviae are 16—17 mm long; the thorax is
anteriorly and dorsally somewhat darkened. The
cephalic tubercles are about 300 um long; the
basal rings oval, 240-290 um long. The posterior
thoracic tracheal bladder is as in Fig. lc.

The shagreen on the tergites is (typically for
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the genus) quite continuous on the areas where it
is present. The paratergites are smooth, but on the
posterior corners of segments 5-7 distinct
patches of spinules are present (compare Fig. 1a,
with 1b,). The hook row on segment 2 comprises
76—-103 hooklets, the medial ones have minute
dorsal denticles; other intersegmental utmost
minute, orally directed spinules are present be-
hind the armament of tergites 4-6. On segment 4,
apparently always some thin, <10 um long pleu-
ral points as well as Pedes spurii A are present.

The parasternites 2 are partly spinulated, the
other parasternites are smooth. Antero-lateral and
median groups of spinules are present on sternites
1 and 2, but the areas around setae V are smooth.
On sternites 3 and 4, antero-lateral longitudinal
groups of spinules are present, as well as, often,
traces of median spinules on sternite 3 (Fig.1b).
On sternites 5—7, the antero-lateral patches spread
medially, but are not completely fused. Patches of
spinules are also present on both sides of sternite
8 near its ventro-median setae.

Lateral setae on segments 1-8: 0,3,3,3, (and
taeniated) 3,4,4,4. There are up to 20 narrow teeth
on each anal comb spur of segment 8. Anal lobe
with 2 dorsal taeniae on each side, the lateral
multiserial fringe with 186-219 taeniae.

2.2.2. Adult male

One emerged male associated with its pupal
exuviae (alone in a vial) is available from the Bay
of Brannskdr, collected 20-23 June, 1960 with a
funnel trap by Leena Ahtiainen (Aho). This is a
pale individual without pigment between the (in
alcohol) brownish scutal stripes. AR 5.8; total

Table 1. Leg segment lengths (P1-P3; in um) for males and females.

Male Female

Leg part P1 P2 P3 P1 P2 P3
Femur 2,100 2,200 2,800 1,960-2,290 2,200-2,370 2,650-2,730
Tibia 2,200 2,300 2,800 2,060-2,290 2,270-2,390 2,880-2,730
Tarsus 1 - 1,300 1,900 2,490-2,650 1,220-1,310 1,900-1,980
Tarsus 2 - 900 1,200 1,450-1,080 800-860 1,100-1,140
Tarsus 3 - 600 900 900-900 530-550 840-820
Tarsus 4 - 450 550 820-900 370-370 490-570
Tarsus 5 - 300 300 410-410 240-330 310-370
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length of the 12th antennal segment 2.1 mm.
Frontal tubercle length 60 pm. Palps normal.
Wing lengths 6.3 mm. LR: P1— P2 0.57,P3 0.68.
Number of sensilla chaetica (distally on) P2/Tal
<43, P3/Tal <32. (Because of the lacking fore
tarsi the BR value is not available, but beard setae
are long in the entire mixed material.) For the
lengths of leg segments P1-P3, see Table 1; the
hypopygium is shown in Fig. 1d.

2.2.3. Adult female

There are two females associated with the pupal
exuviae (in one vial), emerged in a funnel trap,
from the Bay of Brinnskér, collected in June,
1960 by Leena Ahtiainen (Aho). Frontal tubercle
length 40 um. Palps normal. Wing length 5.7 mm.
LR: P1 1.22-1.25, P2 0.54-0.55, P3 0.67-0.72;
BR: P11.2-1.3,P2 1.8-2.1, P3 2.1-3.3. Number
of sensilla chaetica P2/Tal 72—133, P3/Tal 104—
144. For leg segment lengths, see Table 1.

The spermathecae oval, about 180 um long;
both subgenital plates of segment 8 are bilobed,
their lateral parts are coarsely haired (Fig. le).

Note that the morphological differences be-
tween the two “forms” found in Tvarminne may
only be seen in the pupal exuviae. In comparison
to other known pupae of the C. plumosus aggre-
gate with spinulated abdominal sternites 3 and 4,
the spinulation is broader in C. balatonicus, and
in C. entis a median shagreen is also present in
sternite 3 in the original material of Shobanov and
in the material from Finland (Hirvenoja 1998).

3. Chironomus fauna
and water quality at Tvirminne

Attempts to sample fresh larvae in Tvarminne
during various trips in the 1980°s and 1990°s were
not successful. In 1995 only two larvae of a new
species belonging to the “karyological plumosus
group” and two Camptochironomus were found
and studied karyologically by P. Michailova
(pers. comm.).

The abundance of the genus Chironomus in
the surroundings of the Biological Station seems
to have decreased during the past decades. Evi-
dence for this trend can be found in comparison
with the total emergence found by Palmén & Aho
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Table 2. Results of measurements by the Tvarminne
Biological Laboratory of the variation of water chemis-
try at depths 1-30 m in January—December 1998 in
the sea area of Storfjarden, an area between the Finn-
ish mainland and the island of Brannskar.

Salinity (°/«) 5.1-6.3

pH 7.87-8.49
Chlorophyll a (ng/l) 0.50-29.40
NH, (pg/) 0-76.0

NO, (ug/l) 0-129.9

PO, (ug/l) 0.8-42.5

Si (pg/l) 65.9-1467.5
P, (Hg/) 20.2-56.9
N, (Hg/l) 270.2-722.7

(1966; see tables 16—17): for example, they found
2-82 individuals / m” of C. plumosus sensu Pal-
mén & Aho alone in different sites of the Bay of
Brénnskir in 1962 and up to 212 individuals / m’
near the buildings of the Biological Station in
1952. Moreover, according to a note book of Mrs.
Laila Keynis and part of her material preserved in
the Finnish Museum of Natural History, Chiro-
nomus and Camptochironomusas were observed
quite abundantly in the Bay of Brannskér in 1967.
Chironomid studies in Tvarminne have not been
carried out since then.

Palmén & Aho (1966) carried out only salin-
ity and temperature measurements from Tvér-
minne for their studies. Thus data on recent stan-
dard measurements of water chemistry (Table 2)
cannot be used to suggest changes in water qual-
ity conditions. The current salinity is approxi-
mately the same as earlier.

For several years, one of the most common
headlines in the public media has been the deteri-
oration in the conditions found in the Baltic Sea
water. Plant nutrients have contributed signifi-
cantly to this phenomenon; as can be seen in Ta-
ble 2, a hypertrophic situation prevailed in 1998
in the study area. To reduce the local pollution,
water treatment facilities were built for the Bio-
logical Station in the late 1960’s.

If there were subsequent changes in the chi-
ronomid assemblages, one may ask if they might
be correlated to local amelioration or deteriora-
tion, to the pollution of the Baltic Sea, or to
changes in toxicity of the Baltic Sea water. How-
ever, the amount of plant nutrients (Table 2) is not
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high compared to some other biotopes in Finland
where members of the morphological C. plu-
mosus sibling species aggregate occur. Some ex-
amples are given below.

Among the populations disussed in Michai-
lova (2001:105; sub C. plumosus), the larvae liv-
ing in the brackish water (salinity <1 °/e) in the
Vanhankaupunginlahti bay, Helsinki tolerated
much higher concentrations of phosphorus and
nitrogen than what was found in the sea water in
Tvérminne: for example, P 180 pg/l, N, 3,700
ug/l (Pesonen 1988).

Chironomus entis Shobanov, C. pr. plumosus
Linnaeus, and especially many other species of
the genus Chironomus coexist in the fresh water
of Lokka Reservoir, Sodankylé, northern Fin-
land. There, the nutrient levels were roughly at
the same level as in Tviarminne in 1998 (cf. Table
2):P_ 3040 pg/land N 600-800 ng/l (Lepistd
& Pietildinen 1996, Itkonen 1996). The bottom
consisted of inundated peat covered with loose
mud (dy). During the 1980’s and 1990°s, this mud
layer produced huge swarms on the shore line of
the reservoir, in which chironomids were “sing-
ing” splendidly with variable flight-tones that
varied with the species (Sotavalta 1947: 102).

Linnaeus (1745, 1751: “Hafs-mygg”) and
Thienemann (1936, 1954: “Haffchironomiden’)
observed huge mass occurrences of large chi-
ronomid species at the southern Baltic Sea. The
present situation at those areas would be worth
studying, and sampling around Oland might even
help the identification of the type specimens of C.
plumosus. The “lacustrine species” occurs, as do
numerous other freshwater species, in a low sa-
linity along the shores. The pupa of the “marine
species” discussed in the present paper is up to
now known only from the brackish waters of
Tvarminne. This cannot be the only suitable site
for this supposed species in the Baltic Sea. The
distance between Oland and Tvérminne is about
600 km. Compared to Tvdrminne area, the salin-
ity near Oland is higher: 7°/e (Vilikangas 1933)
or even up to 8°/e (Jarvekiilg 1979).
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