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The first edition of Cladocera News was published in 2011 and five years on here we are at number 7
which will be emailed to nearly 120 people. Encouraging for an order that is mostly overlooked by the general
naturalist so, member or not, however you receive this copy do feel free to pass it on to anyone interested.
In this issue we continue discussion of the different morphology of males and females, often somewhat of a
mystery to the beginner. Also useful for new members will be Phil Greaves’ list of useful keys and books, ‘A
Cladocerist’s Library’. Regarding the status of cladocera in Great Britain, the publication of distribution maps on our
website prompted John Bratton to review some records of Moina brachiata, we appeal for information on the status of
Alona elegans and new records from Scotland are published here for the first time.
A query from a French member, Jean-François Cart, about a photo on our website gallery has led to a good
deal of detailed discussion about identification of Chydorus sphaericus and C. brevilabris. Even though C. brevilabris
may or may not occur in Great Britain this should still be very useful to members when confirming the common but
sometimes difficult species C. sphaericus.
Contributions for Newsletter 6 are, as ever, welcome. We aim for as broad a circulation as possible and all
members, expert or amateur, should feel free to submit material and indeed their comments and questions. A nominal
copy deadline of September 1st is suggested for the next issue but as ever we will publish when we receive enough.
My best wishes for a very successful and enjoyable collecting season in 2014.
Adrian Chalkley
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Male and Female Morphology in Bosmina ? ..... Continued from Newsletter 6

You may recognise the image above by Tony Pattinson
from Newsletter 6. He sent this composite image of two
Bosmina, longirostris, from the same wet mount, asking for
comments on his ascertion that it showed a smaller male on
the right with a female on the left and pretty obvious
morphological differences.
Males are far more difficult to find than females and
recognising them has become a thread running through the last
couple of issues. As he has before Jim Green came to the aid of
us less experienced cladocerists and sent the following advice:
Male Bosmina
“Tony Patterson’s photograph does show a male
Bosmina longirostris. The postabdomen has a ventral extension
leading to the claw, and the antennule is longer than that of
the female, and is clearly articulated at its base with the
rostrum.
Perhaps the best illustration of the difference between
the male and female postabdomen of B. longirostris is given by
Negrea (1983), but useful figures are also given by Flossner
(1972). One of the earliest good illustrations of the male B.
longirostris was given in the manuscript by Sars (1861), which
was eventually published by the University of Bergen in 1993.
A picture of a male Eubosmina longispina appears on
the front cover of Lieder’s account of the central European
Bosminidae. This shows that the male postabdomen of
Eubosmina differs from Bosmina in tapering towards the tip,
and lacking the ventral extension.

References
Flossner, D. (1972)Tierwelt Deutschlands: Branchiopoda,
Branchiura. Gustav Fischer, Jena. 501pp.
Lieder, U. (1999) Susswasserfauna von Mitteleuropa 8/ 2-3.
Crustacea: Cladocera: Bosminidae. Spektrum Academische
Verlag. 80pp.
Negrea, S. (1983) Faune Republici Socialiste Romania.
Crustacea vol. iv, Fasc. 12. Cladocera. 397pp.

Sars, G.O. (1993) On the freshwater crustaceans occurring in
the vicinity of Christiania. University of Bergen. 197pp + 113
plates.
Tony Pattison also sent in the following link to a freely
downloadable paper which discusses how Methyl farnesoate
(MF), a crustacean juvenile hormone, has been used to induce
various cladocera to produce males in order to provide
material for scientific study. As Tony said “It has some images
and drawings of bosmina that have some resemblance to mine.
The species are different, but the body outline differences are
exactly the same. The female seems to have a rounded dorsal
outline and the male more of a straight line. ”
http://rspb.royalsocietypublishing.org/content/273/1583/141

There still seems to be some confusion about the
nomenclature of the British Bosminidae. The two widespread
species are Bosmina longirostris (O.F. Muller, 1785) and
Eubosmina longispina Leydig, 1860. Most British records of B.
coregoni are actually E. longispina; probably as a result of
misguidedly using Scourfield and Harding to make the
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identification. Lieder’s 1999 account clearly shows the
differences between E. longispina and the true E. coregoni. We
need recent British records of the true coregoni backed up by
photographs.”

The Royal Society Publishing website has several papers
concerning cladocera, but not all are free to download.
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Moina brachiata (probably not) in North Wales ...... John H. Bratton
The 2014 Cladocera distribution maps
(http://www.boxvalley.co.uk/nature/cladocera/dmap.asp) show
two sites for Moina brachiata in North Wales. These are based
on records in the original recording scheme data. They are
credited to D.J. Scourfield and are from Llyn Cwellyn in 1896
and Tal-y-llyn in 1900. These are both large oligotrophic lakes,
very unlikely habitat for M. brachiata. What is more, in his 1903
Synopsis, Scourfield said (under the name Moina rectirostris) “a
comparatively rare species even in England, and not yet
recorded from Scotland, Ireland or Wales”. So I think it is safe
to assume the two North Wales records are inputting errors.
The records along the south coast of Wales are more
feasible. They are also credited to Scourfield but are later, from
the 1920s and 30s, so his Synopsis comment doesn't apply to
them.
Reference
Scourfield, D.J. 1903. Synopsis of the known species of British
fresh-water Entomostraca. Part I. Cladocera. Journal of the
Quekett Microscopical Club, series 2, 8: 431-454.
Editor: In view of John’s knowledge of the sites in question the
distribution map on the website has been amended and the two
records removed. The relevant portion of the original map is

reproduced here with the two sites in question arrowed in red,
these being:
12/09/1896 SH5455 Llyn Cwellyn
Scourfield, D.J.
28/06/1900 SH7109 Tal-y-Llyn Lake Scourfield, D.J.

A Cladocerist’s Library ... Phil Greaves
We live in a privileged age where information is
available instantly and at the touch of a button. Much of this
information is provided for free; for cladocera workers we can
(through the generous efforts of others) obtain identification
keys and PDF scans of earlier works, including primary
literature and books. However, the pleasure of holding a book
in the hands will hopefully never be lost, and there is
considerable benefit in having several works to refer to for
comparison of species descriptions and especially drawings.
Over time, a small library can be assembled and I present mine
here. Good sources to build a reference library include the
online second-hand book search engine www.abebooks.co.uk
and for current publications www.nhbs.co.uk. Happy (book)
hunting!
Historical Works
There is a certain pleasure in holding a few historical
works, on any subject of interest. The earliest writings in
English on cladocera (most of the pre-19th century work was
published in German or Latin) appear to have been written in
more general works such as the Encyclopaedia Britanicca and
Leach’s contributions to the Dictionnaire des Sciences
Naturelles. The first book(certainly in English) specifically
dealing with the cladocera (and the other ‘entomostracan’
groups) is, I believe, Baird’s The Natural History of the British
Entomostraca published by the Ray Society in 1850.
Taxonomically, it is significantly out-of-date but is still
important being the only book to include all of the British
branchiopods, including tadpole and fairy shrimps, as well as
marine cladocera. It can still be useful for the historic
distribution records that it provides as well as the earlier
references, some going back to the 18th century. However, the
Cladocera News

real pleasure in owning this book has to be the superb plates,
many of which are hand-coloured [Figure 1]. For a book that is
over 160 years old, copies can be found surprisingly cheaply.
Fig 1: Baird

Also of interest largely for its plates is Sars’ On the
Freshwater Crustaceans Occurring in the Vicinity of Christiania
[Figure 2]. Sars was a world-famous Norwegian crustacean
specialist and this book is a translation (into English) of an
unpublished manuscript, hand written by Sars, for which he
received a Royal Gold medal from the University of Chritiainia
(now Oslo) in 1862. The translation is was published by the
University of Bergen in 1993; I obtained my copy via the NHBS
website. Although the plates (many coloured) are one of the
main attractions of this book, the descriptions of species are
still worth referring to, and the editors have very helpfully
provided a table of modern taxonomic names.
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Fig 2: Sars

The final
historical work I
have is the
impressive
Cladocera Suecia,
[abridged title] by
Lilljeborg and
published in 1900.
It is not too
difficult to find on
the second-hand
book market, and
often not too
expensive. This is
certainly the most
massive – and
heaviest – book on
the cladocera (my
copy, half-bound in
leather, weighs
some 3.4 kg!).
Despite describing
the Swedish water flea fauna, the book is written in German
and is not too difficult to follow with a combination of O-Level
German and Google’s translator. It is however, not something I
turn to regularly, although the plates, all drawn by Sars, remain
of excellent quality [Figure 3] and can be useful when
confirming an identification using one of the more modern
dichotomous keys. Scanned copies are available online.
It is worth saying that, although I personally prefer the
original printed page, a number of these and earlier historical
works are available as print-on-demand facsimiles at much
lower cost via the internet (search on Abebooks)
.
Taxonomic Works and Keys
I am sure we all possess at least one copy of Scourfield
and Harding’s A Key to the British Species of Freshwater
Cladocera, published by the FBA. First published in 1941, the
most recent edition – the 3rd published in 1966, is still
available today; not many works such as this can boast a 48
year publication record for the same edition! Like many, I
moved on some time ago to more modern and descriptive key.
I personally favour Amaros’ Crustacés Cladocères; I have
printed a copy from the PDF available on the CIG website,
laminated each page and ring-bound. It is my constant
laboratory companion. Returning back to Scourfield and
Harding, I simply find the illustrations not to be very
informative and the species descriptions are virtually nonexistent. However, I certainly would not be without a copy
and use mine regularly; it is the distribution information in this
little volume that I still find invaluable although this may soon
fade as we start to use the excellent new distribution maps on
the CIG website).
As I stated above, I use the Amoros key for my initial
determinations but if in doubt (and I often am!) reference is
needed to more comprehensive descriptions and illustrations
to confirm the identification. My first reference is always to
the superb series of books in the series of Guides to the
Identification of Microinvertebrates of Continental Waters of
the World, published by Backhuys of Leiden. An Introduction
Cladocera News

to the Class
Fig 3: Lilljeborg illustrations
Branchiopoda
(volume 19 in the
series) by Dumont
and Negrea gives a
detailed account of
the Class, including
the ‘large’ and fossil
branchiopod orders
and includes
sections on
anatomy, biology,
ecology and
research methods.
This is supported by
volumes on specific
cladoceran families
- Macrothricidae
(Vol. 1), Sididae &
Holopediidae (Vol.
3), Chydorinae &
Sayciinae (Vol. 11),
Podonidae, Polyphemidae, Cercopagidae and Leptodora (Vol.
13), Simocephalus (Vol. 17), Daphnia (Vol. 21) and Ilyocryptidae
(Vol. 22). If I had only one series of guides, it would have to be
these. Sadly the volumes are incomplete and I can only hope
that the remaining families are covered soon.
Another work I would not be without is Flössner’s Die
Haplopoda und Cladocera Mitteleuropas (Backhuys
Publishers, Leiden, 2000). I was able to find a ‘new’ hardback
copy [Figure 4] - far from
Fig 4: Flössner:
cheap – but the quality of
Flössner’s drawings has
not, in my view, been
surpassed. Of particular
value is that variations
within a species are
routinely illustrated and,
despite being in German, is
now my first point of
confirmation after keying
out with Amoros.
Flössner’s earlier work
(1972) in the Die Tierwelt
Deutschlands series, Part
60 – Kiemen- und
Blattfűsser, Branchiopoda,
Fischläuse, Branchiura
(translating as gill- and leaf-feet i.e. Phyllopods) - is perhaps not
quite as well illustrated but does cover a lot of species and the
‘very worn’ condition of my own paperback copy illustrates
how often my second-hand copy was used at University College
of North Wales where it originated from.
I travel to Europe (and further) on a regular basis for
work and at least a hand net goes with me; it is surprising how
often a collection can be made from a hotel entrance pond. To
help with identifications, I have a few guides to regional faunas,
in addition to Flössner’s works. For Italy, Margaritora’s
Cladoceri, Volume 22 in the Guide Per il Ricognoscimento
Delle Specie Animali Delle Acque Interne Italiane is available.
This is a concise softback, of 168 pages, and again the drawings
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are a great improvement on Scourfield and Harding. The final
book I have in this section is Alonso’s Fauna Iberica Vol. 7 –
Crustacea Branchiopoda. This hardback, published in 1996, is
still available as new copies. Its 486 pages are in Spanish but
again is not too hard to follow and can be useful just to refer
back to the species drawings to help confirm an identification.
It does also include the ‘large branchiopod’ orders, for those of
us who enjoy these beasts as well.
General Works
Top of the list here has to be Smirnov’s Physiology of the
Cladocera; I will not comment further on this excellent book
here but refer readers back to Cladocera News No. 5.
For UK interests, the works of Geoffrey Fryer are essential
reading. The Freshwater Crustacea of Yorkshire [Figure 5] is a
comprehensive
Fig 5: Fryer
review of the
crustacean fauna of
this county and of
their ecology. This
book is a showcase of
the quality of
information that can
be gained from a
prolonged and
systematic analysis of
distribution records,
especially when
coupled with
environmental data.
My own copy was
kindly given to me by
that great rotifer
enthusiast Eric
Hollowday. Fryer’s
other book is A
Natural History of the Lakes, Tarns and Streams of the English
Lake District [Figure 6]. This is a more generalist book,
printed more in the style of a comprehensive notebook with

caliigraphic script and small drawings. The first 102 pages
describe the Lakes, their formation and hydrology. The
remaining 238 pages cover the individual plant and animal
groups; our cladocera occupy only 8 pages (beautifully
illustrated!) but this book is a sheer delight to own for its wider
appeal.
Finally, the more general works on freshwater biology,
have their place. Ward and Whipple’s Freshwater Biology and
Pennack’s Freshwater Invertebrates of the United States are
now both a little dated (1918 and 1953 respectively) but Thorp
and Covitch’s Ecology and Classification of North America
Freshwater Invertebrates brings this all up to date. The
chapter (21) on Cladocera and Other Branchiopoda extends to
some 64 pages and is one of the most readable accounts of our
fauna.
Fig 6: Fryer

Should anyone have trouble following up on any of the
above books, please contact me for publisher and ISBN details
at tiskadill@btinternet.com

An online key to Philippine Zooplankton ...
Flemming Petersen produced the list of Danish common
names for Cladocera which was published in Cladocera News 5.
He also has however an interest in sunnier climes and has
recently published an online key to the Zooplankton of the
Phillippines. The key, which is written in English, can be found
at:
http://www.dafnier.dk/philippines/keyzooplankton/
introduction/an_illustrated_key.htm
It can be fascinating to spend a while looking over his
photos and descriptions of these Asian species. Not only can
you compare some of the more exotic species to your own
native fauna but it is surprising to see how widespread some of
them are.
Of interest also is Flemming’s main site:
http://www.dafnier.dk/ which contains as well as lists, photos
and information on the Danish zooplankton, some useful ideas
on culturing cladocera. The text here is in Danish, as one would
expect, but this is easily translated these days via the internet
Cladocera News

into your own language.
Of course one original aim of this group was to stimulate
production of a new key to the British Cladocera. It is likely that
the first step in this would be to produce an on line family key
which can be refined by members comments and then move
into one family at a time. Flemming’s website therefore
provides useful ideas of one way this may be achieved. I would
like therefore to invite members to submit any photos which
might be useful to include in such a family key. So if you have
any pictures which clearly show key family features please send
them in to admin@cladocera.org.uk
If this idea interests you then another site which will
give some idea of how an online key can work is this key to
freshwater molluscs :
http://www.conchsoc.org/aids_to_id/fwidbase.php
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Cladocera on Twitter #1 ... Adrian Chalkley
For those who have not ventured into the modern
obsession with social media it may be a surprise to find there is
quite an active community of freshwater scientists, researchers
and enthusiasts on Twitter and observations of Cladocera do
turn up there occasionally. Here are a few snippets which have
recently appeared.
The photo on the right is copied from the @FreshwaterBlog
Twitter feed which is run by the European Union MARS project.
During 2015 the pollution of both freshwater and the
marine environment by plastic of all kinds has been a worrying
news story. This photo apparently shows a cladoceran that has
ingested the plastic microbeads which are often to be found in
toothpastes and cosmetics, though at first sight it appears to
just have particularly spherical young. I haven’t found any sign
of these myself but apparently the beads are so small they
pass straight through sewage works and on into the food
chain.
For more information on the international campaign to ban
microbeads have a look at http://www.beatthemicrobead.org
The two other photos below and right show a caddis
fly larva which has utilized an abundance of cladocera
ephippia to construct it’s case. Some caddis, especially the
Limnephilidae species, frequently use any abundant materials
available in their cases. I’ve seen small fragments of glass,
pottery or brick as well as mollusc shells, some of which were
still alive, but this is the first time I’ve heard of ephippia
being used.
In Victorian times of course caddis were removed from
their cases and fragments of gold, silver and semi precious
stones supplied for them to construct a new case. The caddis
was then killed in boiling water and the case mounted as
naturally designed jewellery.

These fascinating photos of the use of ephippia were
supplied to me by Kristie Heard from the University of New
Brunswick in Canada, again via Twitter. The caddis is a
Nemotaulius species, part of the Limnephilidae
Ephippia are unlikely to be harmed by the caddis
larvae’s ’glue’. Caddis cases persist for a while when the adult
leaves after pupation and are often found on the bed of the
water body. Therefore these ephippia would doubtless still
Cladocera News

hatch when conditions are right, and may well have been
further dispersed during winter flooding.
Links to the Twitter feeds mentioned above:
https://twitter.com/freshwaterblog
https://twitter.com/kristie_heard
https://twitter.com/Box_Valley (my own Twitter feed)
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What is the status of Alona elegans in Britain? ... Adrian Chalkley
After Newsletter number 6 was published we received
an email from Werner Whollwedel who some years ago found,
accidentally, a paper by M. R. Wright about a new British
record for Alona elegans. This in fact turns out to be the single
British site recorded on the distribution map on our website.
http://www.boxvalley.co.uk/nature/cladocera/Maps/Alona%
20elegans.GIF
The data for the site linked above, originally sent to us
by the NBN, comprises 3 records made on 01/03/1976,
04/10/1979 and 01/04/1981 all being from Goatstone Pool at
the side of the B3212, at Sharpitor on Dartmoor, hence they
only appear as one dot on our map. This was originally
published in a paper by Margaret Wright for the Devonshire
Association. Werner told us that when Touring Cornwall in
1982 he investigated the same water body and did indeed find
A. elegans in the same pool as Ms Wright.
Mr Geoff Bulley of the Devonshire Association has sent
me a copy of Margaret Wright’s paper which I am happy to
pass on to any members with an interest in this species.
Goatstone pool in the late 1970’s was it appears a shallow,
mud-bottomed pond with little littoral vegetation. The water
was acidic with a Ph. of around 5.25. It still seems to be present
as far as can be told from the aerial photograph on Google
Earth taken in 2010 and the grid reference is SX557707.
Margaret Wright’s paper gives references to two papers
by Scourfield which apparently mention records of A. elegans
from Yorkshire in 1903 and from Norfolk in 1905; although as
these data are not held by the NBN it is likely that they have
since been found to be erroneous or at least unreliable.

The reason for publishing this note now is so that any
members with any knowledge of this species, or of other
unpublished records, can update us.
It is very likely that this species has at best a very limited
distribution in the British Isles, but is it still present in
Goatstone pool? Indeed is Goatstone pool itself still in
existence? We would welcome an email from any member or
any casual reader with local knowledge which can help with
these questions. The status of Alona elegans on the British list
would seem to need reviewing so if you are planning to travel
to the South West this summer and could visit the area to
collect samples then please let us know.
It could be of course that the original population was a
chance introduction so any further information will be very
welcome and my thanks go to Geoff Bulley for his assistance
and to Werner Whollwedel for bringing it all to our attention.
References
Wright, M. R., A new British record for Alona elegans Kurz
Trans. Devon. Ass. Advmt Sci., 114, 31-35
Scourfield, D. J., 1903. Synopsis of the known species of British
Freshwater Entomostraca. Part 1. Cladocera. Jour. Queckett
Micr. Club, Ser. 2, 8, 431-454 (see p. 442)
Scourfield, D. J., 1905. Synopsis of the known species of British
Freshwater Entomostraca. Part 3. Ostracoda, Pyllopoda and
Branchiura. Ibid. Jour. 9, 29-44 (see p. 42)

Some Scottish Cladocera .... Phil Greaves
Whilst Scourfield and Harding in their Key to the British
Species of Freshwater Cladocera provide detailed information
of the distribution of cladocera in the Lake District, very few of
their species accounts consider distribution within that other
expansive area of British lakes; Scotland. To put the two areas
into perspective, the Lake District contains less than 100 named
lakes (‘waters’) and tarns whereas Scotland contains an
estimated 34,600 freshwater lochs and lochans. It is therefore
surprising that the Scottish fauna has not received more
attention; the CEH database for cladocera (copy kindly
provided by Adrian Chalkley) only contains 4 species records in
the last 23 years (these records by Hannah Robson).
Having been re-awoken to the magnificent scenery of
Scotland (Figure 1), I have visited for touring holidays in 2012
(August) and 2014 (September) and made the opportunity to
collect on a few business trips as well. A total of 47 samples
from 44 freshwater locations were sampled during these trips
giving a good, but not systematic, distribution across much of
southern, eastern and northern highlands (avoiding the midges
in the east!).
Sampling was performed mainly by hand or tow nets
used from the bankside, but where possible horizontal trawls
or vertical hauls have been made from a boat. As an aside, the
difference in quantity of individuals caught in a vertical haul
(from about 20 metres deep) compared to a horizontal trawl
Cladocera News

has to be seen to be believed! Individual cladocera were
anaesthetised with 2% Lidocaine solution before killing and
fixing in 4% formaldehyde. Identification has been made using
the key of Amoros with verification where necessary using
Scourfield and Harding in the first instance, or recourse to the
wider series of Guides to the Identification of
Microinvertebrates of the Continental Waters of the World, or
Flössner.
(for references see Phil’s other article in this issue ... Ed)
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Results of the species positively identified are presented
below:
Loch Tay
NN590335 20/08/2012
Bosmina coregoni
Chydorus sphaericus
Daphnia galeata
Pleuroxus truncatus
Polyphemus pediculus

Loch Katrine
NN494076 28/08/2012
NN405103 09/09/2014
Bosmina coregoni
Daphnia galeata
Holopedium gibberum
Pleuroxus truncatus
Bythotrephes longimanus
Daphnia longispina

Loch Garten
NH976185 13/09/2014
Daphnia longispina

Lochan Lairig
NN560279 20/08/2012
Pleuroxus truncatus
Polyphemus pediculus
Sida crystallina

Lochan a Ghleannian
NN485007 07/09/2014
Ceriodaphnia quadrangula
Diaphanosoma brachyurum
Polyphemus pediculus

Cairgorm Mountains
NH982038 13/09/2014
Alonopsis elongata

Loch Lubnaig
NN586119 20/08/2012
Polyphemus pediculus

Loch Ard
NN492014 08/09/2-14
Diaphanosoma brachyurum
Eurycercus lamellatus
Polyphemus pediculus

Cairgorm Mountains
NH982041 13/09/2014
Alonopsis elongata
Chydorus sphaericus

Glen Quaich
NN801433 21/08/2012
Acanthaloberis curvirostris
Acroperus harpae
Eurycercus lamellatus
Sida crystallina
Simocephalus vetulus

Lochan Reoidht
NN521035 08/09/2014
Daphnia longispina
Eurycercus lamellatus
Holopedium gibberum
Scapholoberis mucronata

Glenmore Forest Park
NH934100 14/09/2014
Chydorus sphaericus

Kettle Hole 1
NH704368 24/08/2012
Acanthaloberis curvirostris
Ceriodaphnia quadrangula
Chydorus sphaericus
Polyphemus pediculus
Scapholoberis mucronata

Kettle Hole 2
NH703363 24/08/2012
Acanthaloberis curvirostris
Moina macropa
Polyphemus pediculus

Kettle Hole 3
NH703364 24/08/2012
Polyphemus pediculus

Loch Morlich
NH969098 14/09/2014
Bythotrephes longimanus
Daphnia galeata

Loch Drunkie
NN532043 08/09/2014
Eurycercus lamellatus

Unnamed lake, Orkney
ND473966 17/09/2014
Ceriodaphnia pulchella

Loch Skaill
HY245182 17/09/2014
Daphnia galeata

Loch Spling
NN506004 09/09/2014
Ceriodaphnia pulchella
Eurycercus lamellatus
Polyphemus pediculus

Queen Elizabeth Forest Park
NN537037 08/09/2014
Acanthaloberis curvirostris

Loch Duntelchaig
NH645325 26/08/2012
Holopedium gibberum

Loch Ard
NN460018 10/09/2014
Daphnia longispina
Holopedium gibberum
Polyphemus pediculus

Unnamed pond, Orkney
HY310299 18/09/2014
Acanthaloberis curvirostris
Chydorus sphaericus
Scapholoberis mucronata

Loch Burifa
ND203762 26/08/2012
Bosmina coregoni
Diaphanosoma brachyurum
Polyphemus pediculus

Loch Chon
NN417066 10/09/2014
Eurycercus lamellatus
Pleuroxus truncatus
Polyphemus pediculus
Sida crystallina

Unnamed pond, Orkney
HY312295 18/09/2014
Acanthaloberis curvirostris
Chydorus ovalis
Scapholoberis mucronata

Long Loch
ND204760 26/08/2012
Bosmina coregoni
Polyphemus pediculus

Achray Forest
NN522024 10/09/2012
Acanthaloberis curvirostris
Daphnia longispina
Diaphanosoma brachyurum
Eurycercus lamellatus
Polyphemus pediculus

Loch Salachaidh
NC735622 19/09/2014
Bosmina coregoni
Daphnia hyalina
Eurycercus lamellatus
Polyphemus pediculus

Dunnett Head
ND206749 26/08/2012
Acanthaloberis curvirostris
Bosmina coregoni
Ceriodaphnia quadrangula
Polyphemus pediculus

Loch na Glaic
NC135762 27/08/2012
Acanthaloberis curvirostris
Alonopsis elongata
Bosmina coregoni
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Loch Dubh
NC624594 19/09/2014
Alonopsis elongata
Bosmina coregoni
Daphnia hyalina
Drepanothrix dentata

Dunnett Head
NC887409 26/08/2012
Acanthaloberis curvirostris
Acroperus harpae
Oxyurella tenuicaudis
Polyphemus pediculus

Abernethy NNR
NJ006126 12/09/2014
NJ007118 12/09/2014
Chydorus sphaericus
Daphnia hyalina
Acanthaloberis curvirostris
Acroperus harpae
Alonopsis elongata
Ceriodaphnia reticulata
Eurycercus lamellatus
Pleuroxus truncatus

Unnamed pond, West
Sutherland
NC634592 19/09/2014
Acanthaloberis curvirostris
Alonella nana
Diaphanosoma brachyurum
Oxyurella tenuicaudis
Pleuroxus truncatus

Loch Brora
NC854085 27/08/2102
Acanthaloberis curvirostris
Daphnia cuculata
Eurycercus lamellatus

Lochan a Chait
NJ007116 12/09/2014
Acanthaloberis curvirostris
Alonopsis elongata
Daphnia hyalina
Eurycercus lamellatus

Lochan Ealach
NC821650 19/09/2014
Eurycercus lamellatus

Loch Lomond
NN359987 28/08/2012,
14/08/2013 & 29/06/2014
NN337089 09/09/2014
Alonopsis elongata
Bythotrephes longimanus
Daphnia galeata
Holopedium gibberum
Daphnia longispina
Leptodora kindtii

An Lochan Uaine
NJ000106 12/09/2014
Rhynchotalona falcata
Additions to the Scottish Species
wider distribution and the restriction in my collections is most
The CEH database lists a total of seventy five species
probably due to the limited use of a boat for sampling deeper
previously recorded for Scotland. My limited sampling has
waters of the larger lochs. The first collection in August 2012
identified a total of twenty seven species, two of which do not
yielded only two specimens. Interestingly, returning at night
appear in the CEH database. These are Alonopsis elongata,
when the larger cladocera are reported to migrate vertically to
Moina macropa. Alonopsis elongata was found relatively
surface waters, yielded no specimens at all. Later collections
commonly, occurring in seven samples from widely spread
made in June 2014 at the same location (a jetty standing in
locations. Scourfield and Harding state that the species is
water approximately 8 M deep) yielded very high densities of
common in N. England and Wales, Scotland and Ireland so it is
Daphnia galeata and approximately 15 specimens of B.
surprising that it does not already appear in the CEH records
longimanus. Vertical trawls in deeper water seem to be
for Scotland. I have previously encountered this species from
essential to recover this amazing cladoceran.
Cumbria and I am confident regarding the identification so
Daphnia spp.
hopefully these can be considered as additions to the Scottish
I recorded four Daphnia species. D. cuculata was only
fauna. Moina macropa was recorded only from one kettle
recorded
once (from Loch Brora near the eastern coast) whilst
hole pond (a glaciation feature formed by the melting of blocks
D. galeata, D. hyalina and D. longispina were all widely
of ice that separated from the main glacier) near Inverness.
distributed.
The CEH database for Scotland lists brachiata as the
only Moina species (which I have not seen). However
Acanthaloberis curvirostris
the differences in the abdominal claws appear clear
from Amoros’s drawings so I am reasonably confident
about this identification.
Notes on Selected Species
Acanthaloberis curvirostris
Widely distributed and was one of the most
common species encountered, occurring most
frequently in small, sphagnum-choked ponds or in the
weedy margins of larger lochs. In samples, it remains
well-hidden amongst plant debris, making only
occasional rapid swims from cover; it is hard to catch
with a pipette but is one of the most attractive of
waterfleas. My picture (opposite) does not do it
justice.
Bythotrephes longimanus
Loch Lomond was the only site where Bythotrephes
longimanus was found in the 2012 samples but was more
widely found in 2014; the CEH database indicates a much
Cladocera News
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Bosmina coregoni
Separating Bosmina coregoni from B. longirostris was
initially a challenge; the main distinguishing feature is the lack
of fine bristles on the abdominal claw of coregoni. I find that
the claws need to be dissected out from the carapace to
observe the denticles and under brightfield illumination the
absence of the fine bristles is difficult to confirm. Differential
interference contrast provides a much better visualisation,
combined with ‘tweaking’ the fine focus up and down; I am
finally confident that all my Scottish Bosmina are coregoni
(opposite). Very dense populations of B. coregoni were
collected from two small lochs, Loch Burifa and Long Loch on
Dunnett Head.

Bosmina coregoni

longimanus or L. kindtii in life, both appear surprisingly weak
swimmers for predatory species.
Polyphemus pediculus
This predatory species was widespread in my Scottish
sampling, occurring in nearly 40% of the samples; the species
sometimes occurs in dense swarms.

Rhynchotalona falcata
Drepanothrix dentata
Drepanothrix dentata
A single specimen (above) of this cladoceran, with its
characteristic valve, was found in Loch Dubh in the extreme
north of Western Sutherland.
Eurycercus lamellatus
Widely distributed. One particularly dense population
of large individuals was found in Loch Salachaidh on the
northern edge of West Sutherland; the largest body length was
2.7mm.
Holopedium gibberum
This is another enigmatic species for those of us who
work primarily in the south of England. I encountered this
species on five occasions and always at relatively low
concentrations. This species appears to be restricted to the
larger oligotrophic lakes; how it feeds effectively through the
gelatinous capsule has eluded me and I need to try and observe
more live species in future trips.

Leptodora kindtii
Although I have recovered this large predator on several
occasions in the Lake District, it eluded me in the Scottish
collections until the June 2014 sampling from Loch Lomond
when two individuals were collected. Again the CEH database
reflects a wider distribution in Scotland and sampling in deeper
water than most shoreline collecting offers seems to be
necessary.

Rhynchotalona falcata
This is another species that is easily identified by virtue
of its curved rostrum [above]. Found only in one location,
An Lochan Uaine in East Inverness-shire.
In summary, Scotland provides a very extensive and
diverse range of freshwater habitats and that is reflected in the
number of species to be found there. Undoubtedly much more
work can be done on the distribution of the Scottish cladocera;
my studies have not touched the islands (with the exception of
Orkney) or the western mainland.

For those who have not had the pleasure of seeing either B.
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Skokholm Island: Cladocera revisited ... Jim Green
Most of the records of Cladocera on Skokholm given by
Angela Davis (1956) are based on six species identified by J.C.
Fish sometime before 1955, and my collections ( 8 species; 4 in
common with Fish’s list) made in August 1955. At that time
there was a card index on the island, and Fish’s records
included Daphnia pulex, which might be open to question, and
was omitted by Angela Davis.

the euglenoid Colacium vesiculosum and the rotifer Brachionus
rubens (cf. Green, 1974 for descriptions of epibionts of
Cladocera)

During my stay on the Island in 1955 we made an
attempt to land on Grassholm Island, but the sea was too
rough. On the way back we landed briefly on Skomer Island,
where I found an almost dry pool with Iliocryptus sordidus in
the mud.

Green, J. (1974) Parasites and epibionts of Cladocera.
Transactions of the zoological Society of London. 32: 417-515.

In June 2008, on a brief visit to Skokholm, I took a
plankton sample from Winter Pond. This had a thriving
population of Daphnia obtusa bearing two epibionts :

References
Davis, A. (1956) The freshwater fauna of Sokholm.
Skokholm Bird Observatory Report 1956: 25-33.

Editors note: In Cladocera News 6 we published some records
of cladocera recorded on Skokholm Island by Angela Davis and
found in ‘The Natural History of Skokholm Island by John
Harper. Jim also very kindly has sent us a copy of his paper on
parasites and epibonts.

Cladocera on Twitter #2 ... Adrian Chalkley
This artistically, or maybe
mathematically, arranged photo of a very
distinctive water flea shows Daphnia retrocurva.
It was posted on Meghan Duffy’s Twitter feed in
September and is used with permission. The
highly developed crest is an adaptation to
reduce predation. Unfortunately for the animal
on the left it didn’t help avoid invasion by the
parasite Pasteuria ramosa (a bacterium).

The specimens shown were collected in
Michigan where Meghan teaches at the
University using the Twitter name @duffy_ma
You can check out her Twitter feed at:
https://twitter.com/duffy_ma
You may also like to look at her blog:
https://duffylab.wordpress.com/

Some brief news items from 2015 .... Adrian Chalkley
Dispersal of Cladocera by aquatic bugs.
An interesting snippet from the New Scientist website
which, whilst not surprising, nevertheless describes some
interesting research.
“Frank Van de Meutter and colleagues of the Catholic
University of Leuven in Belgium put backswimmers (Notonecta
maculata) into water with 1000 ephippa of Daphnia magna.
They allowed the backswimmers to take flight, caught
them and examined them for the presence of ephippia. Of 45
backswimmers caught in flight, 30 had eggs attached.
In addition, buoyancy appeared a critical trait, as nonfloating ephippia were never dispersed.”
The New Scientist story can be found at:
https://www.newscientist.com/article/dn14332-water-fleasmail-their-eggs-from-pond-to-pond/
A pdf of the full paper can be freely downloaded from:
Cladocera News

http://rsbl.royalsocietypublishing.org/content/4/5/494
I have a copy of this paper should you find problems
with the links.
Below is my photo of Notonecta maculata at rest and
respiring on the water surface. Floating ephippia may easily be
picked up by
the hydrofuge
hairs lining the
abdominal
grooves in
which the
tracheal
openings
(spiracles) of
Notonecta are
situated.
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Chydorus sphaericus? ... Or does C. brevilabris occur in Britain? ... Adrian Chalkley
The photo in Fig. 1 is by Graham Matthews and appears
in the photo gallery on the Cladocera Group website.

Knowing that Catherine Duigan had done a great deal
of work on the Chydoridae I asked for her opinion which was:

Fig 1 Chydorus sphaericus ..... From the Basingstoke Canal

" Basically I have described two C. sphaericus morphotypes,
one type with indents but was unconvinced they were separate
species. 'Besides death and taxes, one of the accepted certainties of
our modern world has been nearly all small sub-globular individuals of
Chydorus belong to the species sphaericus' - quote from David Frey
1980. But it would be worth looking closely at any males or ephippial
females with indented shells."

Jim Green’s opinion was, as always extremely helpful:
“Your question about Chydorus brevilabris prompted me to reread Frey’s (1980) paper on the plurality of Chydorus sphaericus (not a
task to be taken lightly). His introductory remarks about death , taxes
and the cosmopolitanism of C. sphaericus were really preparatory to
the development of his views on non-cosmopolitanism. In a later paper
(1986) he says that C. sphaericus s.str. probably does not occur in
North America

This
prompted Jean-François Cart in France to send the following
comment.
“In France I found several times Chydorus brevilabris, I think it
may be present in Great Britain. Graham Matthews' photography in the
members photo gallery is very nice but seems to be C. brevilabris and
not C. sphaericus. It presents small holes on the ventral margin. I have
never seen these holes on sphaericus shells and very often on
brevilabris. Sometimes, they are not easy to see. “

Jean-François sent in this photo to illustrate.
Fig 2 Chydorus brevilabris from France

Belyaeva and Taylor (2009) found that C. spaericus s.str.
belonged to a clade with four other similar ‘species’, while C.
brevilabris belonged to a different clade, of which it was the only
member. They noted that in spite of the phenotypical polymorphism of
this species there was not enough genetic variation to split it. There is
variation in the sculpturing of the valves in C. brevilabris. Reticulation
and depressions are not always present: I collected specimens in
Arizona with a typical labral keel, but with evenly punctuated valves.
In the matter of phenotypical variation Smirnov (1974) gives a
key to nine ‘sub-species’ of C. sphaericus. Later (1996) he notes that
specimens with depressions on the valves (C. s. coelatus) are not rare,
and no taxonomic status can be assigned to such specimens. This
brings us to the depressions shown in Graham Matthews excellent
photograph. I think that they fall into the range of variation of C.
sphaericus. I also think that the photographs of C. brevilabris from
France are convincing; so in my view the latter species occurs in France
( possibly introduced ?), but is not yet recorded in Britain. Any record
should be backed by photographs of the labral keel.
Belyaeva and Taylor (2009) indicate that the sphaericus
morphotype can be separated from brevilabris by two main features.
The apex of the labral keel is much more acute in C. sphaericus, and
the ventral setae on the valves of C. brevilabris are connected by
distinct inter-setal ridges, which are faint or absent in C. sphaericus.”

The photograph in fig 3 was also sent in by JeanFrançois, an enlarged photograph of the labral keel in Chydorus
brevilabris. This will be useful as reference for anybody with
suspected specimens of this species.
Graham informed me that Jean-François had also been
in touch with him about the photo. So are both species present
in Great Britain? The following note came from Kay Van
Damme:

Fig 3: Chydorus brevilabris labral keel

“It might be present indeed, I remember checking the animals
Jean-François sent me and confirming that they can be brevilabris (see
also the molecular/distribution paper by Belyaeva and Taylor and the
original description by Frey about this for more interest). The labral
keel in both is quite variable though, the valve setae might be also
useful.
The dots or "holes", are indentations in the hexagons on the
valves, which have been described under the "caelatus"-form (C.
sphaericus caelatus), sometimes covering more of the carapace, and of
which the function is unknown. It is a form, a plastic trait of the valves.
Its great to see the observations increasing and such nice photos!”
Cladocera News
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Phil Greaves pointed out a useful point in the key by
Smirnov (1996):
“I've now been back through all the preserved material I have
(from 2012) from Warnham LNR - I have samples from the main lake,
feed stream (very rich in Chydorids) and the two smaller ponds - and
sadly I cannot find anything to match Graham's specimen! All I have I
would still confirm as sphaericus. Interestingly Smirnov in his
monograph on the Chydorids does not make any mention of the
dorsal holes in the carapace but uses the number of setae on the
antennae as the main diagnostic (sphaericus has 7 and brevilabris has
8). I have counted where I can and confirm my specimens have 7
hence I am still including them as sphaericus.”

However in August Phil resampled the site for Graham’s
original specimen:

Images labelled #1113 are from Basingstoke Canal and have
a pointed labrum (typical sphaericus?) but do not have discernible
polygons on the valves.
Images labelled #1509 are from Warnham LNR and have a
blunter labrum (closer to brevilabris?) and clear polygons on the valves.
Clearly the labrum is a polymorphic structure but I would appreciate
the views of those who have much greater experience in such matters
than me! “

The photos in figs 4 & 5 are those described by Phil
showing the two labral keel types.

Fig 5: #1509 (C. brevipalpis type?)

“Graham and I are not entirely sure (from memory) if the
suspect brevilabris photo on the website was from a sample from
Basingstoke Canal (Surrey) or Warnham LNR (West Sussex) but I have
recently resampled from both and have 'different' specimens both of
which I would previously have identified as sphaericus.
I attach photos of the labrum and carapace surface;
unfortunately at the moment I do not have specimens from either
location in a suitable orientation to count the antennal setae.

Fig 4: #113 (C. sphaericus type?)

John Bratton made the following points regarding Phil’s
photos:
“The key couplet in Smirnov's 1996 monograph is no. 8 (27):
8. Labral plate with clearly elongated tip ... takes you to sphaericus
27 Labral plate oval, without elongated tip ... takes you to
brevilabris
In which case, I'd say both your specimens have an elongated
tip. Smirnov's drawing of the labral plate of brevilabris shows it more
like the corner of an equilateral triangle with no concavity in the
margin; while he shows several examples of sphaericus with a range of
acuteness and both yours would fall within this range. ”
Cladocera News
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Fig 6 & 7: are the illustrations of the labral keels as
illustrated in Smirnov (1996) (Numbers as in the original paper)
Fig 6: Chydorus sphaericus

Hopefully the details in this article will clarify things
somewhat and I for one will be examining all specimens of C.
sphaericus more closely in future. I know many members find
it difficult to clearly see & photograph the labral keel and the
other morphology mentioned. Phil Greaves makes the
following helpful comment about this:
“For seeing the labria I do make temporary mounts in an
aqueous-miscible mountant (no doubt a PVA) which helps clear the
specimen. That being said, I can only clearly see the structure in 30 50% of specimens.”

However if any reader can give further advice on
other microscopical methods to achieve this it would make a
welcome future feature in this newsletter.

Fig 7: Chydorus brevilabris

I have copies of each of the papers referenced below
which are marked **, should any members need further
information.
References
Belyaeva, M & Taylor, D. J. (2009) Cryptic species within the
Chydorus sphaericus species complex (Crustacea : Cladocera)
revealed by molecular markers and sexual stage morphology.
Molecular Phylogenetics and Evolution 50: 534-546.
Conclusions
From the above it seems likely that there is a possibility
that Chydorus brevilabris could occur in the UK or may at some
time in the future as it is present in France. However the
species most likely to be found will be Chydorus sphaericus or
the morphotype Chydorus sphaericus var coelatus.
I would propose then when recording suspected
specimens of Chydorus brevilabris:
1 The number of setae on the antennae needs to be counted.
2 The appearance or absence of indentations on the
hexagons on the valves should also be noted or
photographed.
3 The obtuse or rounded shape of the labral keel should be
noted and preferably photographed.
4 The inter-setal ridges between the ventral setae on the
valves should be looked for and noted. Voucher specimens
should be kept.
When Chydorus sphaericus is recorded then the details
in 1 and 2 above should be noted and preferably photographed
along with the pointed shape of the labral keel .
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** Duigan, C. A. (1992) The ecology & distribution of the
littoral freshwater Chydoridae (Branchiopoda, Anomopoda) of
Ireland, with taxonomic comments on some species.
Hydrobiologia 241: 1-70.
** Frey, D. G. (1980) On the plurality of Chydorus sphaericus
(O.F. Muller) (Cladocera, Chydoridae) , and designation of a
neotype from Sjaelso, Denmark. Hydrobiologia 69: 83-123.
Frey, D. G. (1986) The non-cosmopolitanism of chydorid
Cladocera: implications for biogeography an evolution. pp 237 256 in Crustacean Issues 4. Crustacean Biogeography. ed. R.H.
Gore & K.L. Heck. Balkema, Rotterdam.
Smirnov, N.N. (1974) Fauna of the U.S.S.R. Crustacea.
Chydoridae. 644pp. Israel Program for Scientific Translation.
Jerusalem
** Smirnov, N.N. (1996) Cladocera: the Chydorinae and
Saysiinae (Chydoridae) of the World. Guides to the
Identification of the Microinvertebrates of the Continental
Waters of the World. No. 11. SPB Academic.
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Some more brief news items from 2015 .... Adrian Chalkley
The ability of water fleas to genetically adapt to climate
change.
The following is a summary of a story from the
EurekaAlert science news website in May 2015. It tells of
research coordinated by Professor Luc De Meester from the
Laboratory of Aquatic Ecology, Evolution and Conservation, KU
Leuven, Belgium.
The researchers used dormant ephippia from the
National Trust property at Felbrigg Hall, in Norfolk. Here both
the water flea population and the temperature history are
well-documented and the average temperature nearby has
risen by 1.15 degrees Celsius over the last 40 years. Ephippia
were taken from a sediment core matching the period 19551965 and from another from 1995-2005 and hatched. The
heat tolerance of the two resulting populations were
monitored by scoring the temperature at which the water
fleas lost motor function. The critical maximum temperature
for activity for the water fleas from the recent sediment layer
was half a degree more than 40 years ago.

The researchers also examined whether the current
cladocera populations can genetically adapt to higher
temperatures. Over the course of two years they exposed a
population of water fleas to two temperature treatments: at
the ambient temperature and at ambient +4°C. From the
sediment of the experimental units for both treatment groups
they hatched dormant eggs. The heat tolerance of the water
fleas was then measured under standardized laboratory
conditions. For the water fleas that had been exposed to a
heated environment the critical temperature for activity was
on average 3.6 degrees higher than for water fleas from the
control group.
The researchers conclude that their research indicates
that the cladocera population has evolved a greater heat
tolerance over time; and that an ability for water flea
populations to adapt quite rapidly to rising temperatures still
exists.
The link to the original EurekAlert news item is:
http://www.eurekalert.org/pub_releases/2015-05/kl-

Any more news about Cladocera ?
If any reader finds a news item concerning Cladocera and especially on current research similar to the item above,
from social media on the web or from elsewhere, then the editor would welcome an email about it to:
adrian.chalkley@cladocera.org.uk

A Few Requests
Photo Gallery
http://www.boxvalley.co.uk/nature/cladocera/photos.asp
The discussion on page 12 of this issue prompted by
Graham Matthews picture shows why having a section of the
website devoted to members photographs is a valuable
resource. But more photographs are needed to expand the
gallery to cover as many species as we can, so that it will
become a really useful identification feature for future
cladocerists.
We do have a few more photos sent in by contributors
to the newsletter which will go on when the website is
updated, but we welcome more so if you can contribute please
email to:
website@cladocera.org.uk

Cladocera Records
Several records have been sent in during 2015, either on
a spreadsheet, in emails or using Living Record system:
http://www.boxvalley.co.uk/nature/cladocera/records.asp
These will be used to update the on line atlas as soon as time
allows. Unfortunately apart from the Scottish data recorded by
Phil Greaves lack of space has prevented it from being listed in
this issue.
Copy for Newsletter 8
Hopefully the next newsletter will appear in the autumn
but as always this depends on members (or non members!)
sending in copy. (The copy deadline is very tentative!)
So please consider reporting the results of projects you
have planned, sending in any records you make or photos you
take this year. Comments on ideas and questions raised by the
articles in this issue are also very, very welcome. My best
wishes for a successful 2016.
Adrian Chalkley editor

CONTACTS and COPY
Please send copy for the next edition by September 1st to the editor Adrian Chalkley at either
website@cladocera.org.uk or adrian.chalkley@cladocera.org.uk
For membership queries and all other information please contact:
admin@cladocera.org.uk

hannah.robson@cladocera.org.uk or adrian.chalkley@cladocera.org.uk
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