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anthropogenic introduction of a boreal waterflea
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ABSTRACT: It is well-known that some waterflea taxa (Crustacea: Branchiopoda: Cla-
docera) formed stable populations in non-indigenous territories after their occasional
human-mediated introduction. Some cases of such invasions are known for the Australasian
region. Below we report on the finding of a population of Bosmina longirostris (O.F.
Miiller, 1785) (Anomopoda: Bosminidae) in Australia which also has appeared as a result
of occasional anthropogenic-mediated introduction. Most probably, B. longirostris was
introduced to Australia from a Holarctic locality together with trout which is cultivated in
the lake where it was found.
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PE3IOME: I1Iupoko W3BECTHO, YTO HEKOTOPHIC MPEICTaBUTEIN BETBUCTOYCHIX PaKo0oO-
pasubix (Crustacea: Branchiopoda: Cladocera) copmupoBany ycTOWYUBBIC MMOMYIISIINN
Ha HOBBIX TEPPUTOPHAX ITOCIIE MX HEIPEAHAMEPEHHOTO 3aHECeHHMs YeToBeKoM. HekoTto-
pBIe TOJJOOHBIE CITydan U3BECTHBI [T ABCTPasIa3uiCKOro pernoHa. Mbl IPHBOANM CO00-
mieHne o Haxoake Bosmina longirostris (O.F. Miiller, 1785) (Anomopoda: Bosminidae) B
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ABCTpaiiy, KOTOpasl TakKe MOSIBUIACh TaM B pe3yJibTaTe HEeNpeIHaMEepeHHOro 3aHoca
yenoBekoM. Ckopee Bcero, B. longirostris Oblia MHTPOAYLMpPOBaHA B ABCTPAIMIO U3
lonapkTuky BMecTe ¢ (openbio, pa3BOANMON B BOJOEME, B KOTOpOM OOcMHHa Oblia

HaleHa.
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Introduction

Biological invasions are among the main
recent challenges for humanity. Alien species
are, unfortunately, common and widely distrib-
uted in fresh waters now (Strayer, 2010). It is
well-known that some waterflea taxa (Crusta-
cea: Branchiopoda: Cladocera) formed stable
populations in non-indigenous territories after
their occasional human-mediated introduction.
Moreover, appearance of some alien cladocer-
ans in new regions (e.g. Daphnia lumholtzi
Sars, 1885 to North and South America, Cer-
copagis pengoi (Ostroumov, 1891) to North
American Great Lakes), was destructive for the
ecosystems and had a strong negative economic
effects (Kolar et al., 1997; Laxson et al., 2003;
Havens et al., 2012). At the same time, recent
studies have revealed some cases of “cryptic
invasions” of cladoceran non-indigenous taxa
or haplotypes which have a less prominent ef-
fect and are frequently missed by hydrobiolo-
gists during routine studies, even monitoring
conducting over many years (Mergeay et al.,
2005; Kotov, Taylor, 2019; Taylor et al., 2020).
Such cases are mainly known for the Holarctic,
the region with best studied cladoceran fauna.

Some cases of such invasions are known for
the Australasian region (Balvert et al., 2009;
Karabanov et al., 2018; Duggan et al., 2021).
Below we report on the finding of a population
of Bosmina longirostris (O.F. Miiller, 1785)
(Anomopoda: Bosminidae) in Australia which
also, most probably, has appeared as a result of
occasional anthropogenic-mediated introduc-
tion.

Material and methods

A single sample was received from V.F.
Matveev who collected it by plankton net and
immediately fixed by 2% formaldehyde. Sam-
ples was initially examined under a stereoscopic
dissecting microscope Leica MZ9.5. For mor-
phological analysis, specimens were picked from
the sample by pipettes, placed on slides in drops
of glycerol, covered by cover slips and exam-
ined under a high-power microscope Olympus
CX41. Four parthenogenetic were dissected for
analysis of fine morphological details including
the appendages. Drawings were made by cam-
era lucida. We used terminology for morpho-
logical structures as proposed for Anomopoda
by Kotov (2013).

Results

Bosmina (Bosmina) longirostris
(O.F. Miiller, 1785)
Figs 1-2.

MATERIAL. 22 parthenogenetic females
from Rainbow Lake (36.376°S, 148.483°E),
Kosciusko National Park, New South Wales,
Australia, collectedin 04.1991 by V. F. Matveev.
The lake is a man-made reservoir formed when
the Diggings Creek was dammed, itholds brown
and rainbow trout populations (Snowy Moun-
tain Fishing, 2021). It this locality, B. longiros-
tris co-occurred with B. (Liederobosmina) me-
ridionalis Sars, 1904.

DESCRIPTION: Parthenogenetic female.
Body relatively elongated, posterior margin
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Fig. 1. Bosmina longirostris (O.F. Miiller, 1785), parthenogenetic females from Rainbow Lake, Kosciusko
National Park, New South Wales. A—B — lateral and anterior view; C—D — margin of head shield with lateral
head pore; E — setae at antero-ventral angle; F — mucro; G — reticulation on valves; H-I — postabdomen
and postabdominal claw. Scale 0.1 mm.

Puc. 1. Bosmina longirostris (O.F. Miiller, 1785), napreHorenernueckas camka u3 Osepa PaiinOoy,
Hanmonansnsrit [Tapk Koctiomko, Hoerii FOxnsrit Yamsc. A-B — Bup cooky u criepenu. C—D — kpait
TOJIOBHOT'O IIMTA C JIATEPATBbHOM TOJIOBHOM mopoii. E — meTnHkn Ha mepenHe-OpromHoM kpae. F — myxkpo.
G — perukynsuus ctBopku. H-1 — mocTabpomMen n moctabaoMuHANBHBINA KOroTok. Macitad 0,1 M.
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Fig. 2. Bosmina longirostris (O.F. Miiller, 1785), thoracic limbs of parthenogenetic females from Rainbow
Lake, Kosciusko National Park, New South Wales. A — limb I[; B — limb II; C — distal armature of its
gnathobase; D — limb III. E, its inner-distal portion; F — limb IV; G — distal armature of its gnathobase;
H — limb V; I — Limb VI. Scale 0.1 mm.
Puc. 2. Bosmina longirostris (O.F. Miiller, 1785), maprenorenerndeckast camka u3 O3sepa PaitaGoy,
Hammonansasnii [Tapk Koctiomko, HoBerii FOxHbIH Yanbe. A — TopakainbHas KOHEUHOCTH | mapsr; B —

TopakanbHast KoHeuHOoCTh Il mapel; C — nucranbHOE BOOpYKeHHe rHaTo0a3bl; D — TopakanbHas KOHed-
Hocts III maper; E — ee BHyTpeHHss nucTanbHas nois; F — TopakanbHas koHedHocTh IV maper; G —
TCTAIBHOE BOOpY)KEHHE ee rHarobassl; H — TopakaimbHas KOHEYHOCTh V mapbl; | — TopaxambHas
koHeuHocTh VI mapel. Macmrab 0,1 mm.
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straight and short (Fig. 1 A). Rostrum relatively
long, with frontal sensory seta located far from
base of antenna I, frontal head pore situated
ventrally to level of sensory setae (Fig. 1B),
medial pore somewhat posterior to compound
eye. Lateral head pore immediately near ventral
margin of fornix, in the reticulation bifurcation,
postero-ventral angle of head shield somewhat
projected, rounded (Fig. 1C-D). On inner face
of valve, a series of long setules at antero-
ventral angle (Fig. 1E) and a single Kurz’s seta
near mucro which is short, protruding postero-
ventrally (Fig. 1F). Distinct polygonal reticula-
tion on valves, there is a fine additional “net”
within the polygons but it is not an external
structure (Fig. 1G). Postabdomen subquadran-
gular, with a concave preanal margin, straight
anal margin and a projection for postabdominal
claws (Fig. 1H). Postabdominal claw thin, with
two pectens. Distal pecten starts at 1/3 of claw
length as fine setules, which basally transform-
ing into robust denticles. Basal pecten consists
of 6-8 sctules, decreasing in size basally (Fig.
11). On postabdomen there is a third pecten of
4-6 small setules.

Six limb pairs as is in other species of the
genus (Fig. 2).

Ephippial female, male. Not found in Aus-
tralia.

Size. 0.26—0.39 mm in our sample.

SPECIES DIFFERENTIATION IN AUS-
TRALIA. B. (Bosmina) longirostris could be
casily discriminated from the single indigenous
Australian species of the genus, B. (Liedero-
bosmina) meridionalis Sars, 1904 (Shiel, Dick-
son, 1995; Smirnov, 1995) (Fig. 3). The latter
belong to the subgenus B. (Liederobosmina)
Brtek, 1997 (replacing the name Neobosmina
Lieder, 1957, as the latter subgenus was found
to be a junior homonym of Neobosmina Cam-
eron (Hymenoptera, Insecta)) and has: (1) a
lateral head pore located near the mandibular
articulation; (2) teeth on postabdominal claw
sparsely located and strong; (3) distal half of the
postabdominal claw armed by fine, short setules
(Fig. 3, arrows). In B. (B.) longirostris (1) the
lateral head pore is located near the head shield
lateral margin (fornix); (2) the teeth on postab-
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dominal claw are thin and densely located; and
(3) distal half of postabdominal claw armed by
robust denticles decreasing in size distally (Fig.
1, arrows). Also the females of B. longirostris
frequently have a curved tip of antenna I (but it
is not obligatory character).

Discussion

Bosmina longirostris is a new record for the
Australian fauna. No differences are revealed
between Australian and European B. (B.) longi-
rostris s.str., including thoracic limbs (see Alon-
s0, 1996). Kofinek et al. (1999) described an-
other species of Bosmina (Bosmina) from India,
B. tripurae Kotinek, Saha et Bhattacharya, 1999,
which can be confused with B. longirostris. But
B. tripurae has the lateral head pore located in
middle of the reticulation bifurcation, while in
B. longirostris this pore is located immediately
near the ventral edge of head shield.

Unfortunately, we had only a formalin sam-
ple, and a genetic study was impossible. Exact
mode of this population appearance is unknown,
but most probably, B. longirostris was intro-
duced from a Holarctic locality together with
trout which is cultivated in this dam lake. The
same vector was previously discussed for Chy-
dorus sphaericus (O.F. Miiller, 1776) (Ano-
mopoda: Chydoridae) appearance in Australia
(Sharma, Kotov, 2015). Indeed, many alien
species of fish were intensively introduced to
Australia in the past and now have a strong
negative impact on the indigenous biota (Linter-
mans, 2004). Some invertebrates apparently
were introduced together with fishes, including
fish parasites (Evans, Lester 2001).

Australia was isolated from other continents
for a long time, and its freshwater fauna is rich
in endemics, including cladocerans, of which
103 taxa (50%) to date are endemic (e.g.
Smirnov, Timms, 1983; Frey, 1991; Shiel, Dick-
son, 1995; Smirnov, 1995). Several boreal cla-
docerans have penetrated Australia and New
Zealand as a result of occasional human-medi-
ated introduction. Some of them are rapidly
replacing indigenous species in many aquatic
systems (Duggan ef al., 2006) and significantly
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Fig. 3. Bosmina meridionalis Sars, 1904, parthenogenetic females from Rainbow Lake, Kosciusko National
Park, New South Wales. A — large adult, lateral view; B-C — juveniles; D — anterior view; E — ventral
margin of head shield with lateral head pore; F-H — mucro; I — postabdomen. Scale 0.1 mm.

Puc. 3. Bosmina meridionalis Sars, 1904, maptenoreHeruueckas camka u3 Ozepa Paiinooy, HannonansHbIi
IMapx KocTromko, HoBsrit FOxHBIH Yanbkc. A — kpymnHast B3pociast caMka, BuJ cO0Ky; B—C — roBeHHIbHBIC
caMku; D — Bun cnepenu; E — kpaii ro0BHOTO 1IUTA C JaTEPaIbHOM rooBHOM nopoil; F-H — myxkpo;

I — nocradgomen. Macmrad 0,1 M.

changing the ecosystems of some lakes (Balvert
et al., 2009; Duggan et al., 2021). Effects of
others is unknown to date, but they could poten-
tially have a negative effect on freshwater eco-

systems (Duggan et al., 2012; Sharma, Kotov,
2015; Karabanov ef al., 2018). Bosmina longi-
rostris described in the present publication is
among such taxa.
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Our short communication demonstrates that
studies of Australian zooplankton need to be
intensified as new non-indigenous species with
unclear effects are being introduced to this con-
tinent recently, but only Daphnia is under inten-
sive study.
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