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ABSTRACT

1) This part of the revision of the freshwater Gammarus
species dealswith the G. roeseli-group. Members of this
artificial group are characterized by the presence of dorsal
processes (carinae) on the metasome segments.

2) A historical review is given from the first description
of G. roeseli and the taxonomic confusion that followed, to
the start of this study when 3 speciesand at least 15 sub-
species were known.

3) Where possible, the type material of all thesetaxais
re-examined and compared with hundreds of newly collected
samples and material from all major museums in Europe.

4) In this study the same morphological characters are
used as in therevision of the G. pulex-group (Karaman
Pinkster, 1977). The variability of the various charactersis
discussed.

5) Complete descriptions and many illustrations are given
of the males of all species, along with akey for their identifi-
cation. Where necessary, figures are given of those detailsin
which females differ from the males.

6) Itisproved that G. triacanthus and its many subspecies
must be considered synonymous with G. roeseli. G. argaeus
stojicevici is raised to specific rank. Four new species (G.
goedmakersae, G. mladeni, G. obnixus and G. pavo) are
described, resulting in atotal number of seven species within
this group.

7) In many localities members of the G. roeseli-group have
been found together with members of the G. or G.
balcanicus-group. Experimental work on G. roeseli showed
that in such cases G. roeseli ismore eurybiont than the
members of the G. pulex- or G. balcanicus-group (higher
resistance against low oxygen concentrations and elevated
temperatures). Subterranean members of this group have not
been found so far.

8) From zoogeographical datait can be concluded that this
group originates from southeastern Europe and Asia Minor.
Only in Recent times G. roeseli has penetrated inland waters
in western Europe. Members of this group are lacking in
northern Europe, the British Isles, Italy and the Iberian
Peninsula.

Netherlands

9) For all species complete lists of all studied localities
are given (except for G. roeseli, for economical reasons),
together with two maps in which the distribution isillus-
trated.

1) Cette partie de revision traite des Gam-
marus d'eau douce du groupe roeseli. Les membres de ce

groupe artificiel sont par  presencede
dorsales sur les segments du

2) Un historique est des premiere
description de G. roeseli, et de  confusion taxonomique sui-
vante. Au debut de cette trois et au 15

connues.
Autant que possible, le
et compare avec des centaines
et avec du materiel provenant de tous

3) de tous ces taxaa

les grands de I'Europe.

4) Dans cette les morphologiques
ont que dans revision du groupe

(Karaman  Pinkster, 1977). La desdivers
a

5) Des descriptions completes et beaucoup d'illustrations
ont des males de toutes
dune de determination. Si les des
femelles, lorsqu'ils sont ont figures.

6) Il a que G. triacanthus €t toutes ses
doivent comme synonymes de G.
roeseli. Quatre nouvelles (G. goedmakersae, G.
G. obnixus et G. pavo) ont aboutissant
un nombre total de sept dans ce groupe.

7) Dans plusieurs des populations mixtes des
membres groupe roeseli et des groupes ou bal-
canicus ont Des travaux ont

que G. roeseli est plus eurybionte que les membres
des autres groupes plus forte aux basses con-
centrations et aux temperatures Nous
n'avons pas encore observe des membres de ce groupe.

8) En sebasant sur des zoogeographiques, on

conclure que  groupe est originaire de I'Europe sud-est €t
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del'Asie Mineure. G. roeseli n'a les eaux

de I'Europe occidental e que pendant Les
membres de ce groupe sont absents de |'Europe septentrionale,
des Brittanniques et de

9) Pour toutes (abstraction faite de G. roesdli

pour des raisons des listes compl etes du
materiel sont En plus |'aire de distribution
est I'aide de deux cartes.

INTRODUCTION

In the first part of the revision of the freshwater
taxa belonging to the genus Gammarus, Karaman
& Pinkster, 1977, subdivided them into three
artificial groups, the G. pulex-group, the G.
balcanicus-group, and the G. roeseli-group. This
subdivision was merely an artificial one, based on
morphological characters only.

The members of the Gammarus roeseli-group
differ from those of the other two groupsin the
presence of a middorsal process (carina) on each
of the three metasome segments. The setation of
the pereiopods 3 and 4 as well as of the uropod 3
can belong (asin the G. or short (as
in the G. balcanicus-group).

The first description of a member of this group

3

« Gammarus pavo
. goedmakersae

Gammarus argaeus
« Gammarus stojicevici
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was given by von Rosenhof in 1755. Al-
though Rose! gave avery detailed and well-illus-
trated description of his Squilla fluviatilis, it was
in later years often confounded with the species
now known as Gammarus pulex. Although the
original description of the latter by Linnaeus, 1758
(as Cancer pulex) was not very detailed, itis
nevertheless very clear that it was a completely
different species without the dorsal carinae so
clearly described by for Squilla fluviatilis.
Nevertheless later authors identified their keeled
gammaridsas Gammarus pulex until Gervais,
1835, made it clear that there existed at least two
different species: akeeled one which he called
Gammarus Roesdlii and a species without dorsal
carinae, called Gammarus pulex. It lasted until
1905 before another keeled, closely related species
was described.

When the present study was started only three
species were known to belong to this group, viz.
G. roesdli Gervais, 1835, G. triacanthus (Schafer-
na, 1922) and G. argaeus , 1905, but at least
15 subspecies were attributed to them. Most of

Map |. The distribution of four species of the Gammarus roeseli-group in southeastern Europe and Asia Minor.



BIJDRAGEN TOT DE DIERKUNDE, 47 (2) - 1977

these subspecies were poorly described, often
defined on basis of one or two characters only,
which we now know to be quite variable.

Therefore it was thought wise to re-examine
the type material of all known taxa. Likewise we
studied the material present in all major museums
and private collections in Europe, aswell asarich
material collected by the second author. 1t became
clear that this group of species hasits main distri-
bution area in southeastern Europe and Asia
Minor. Six out of seven species are confined to
this part of the world and only one species, G.
roesdli, has amuch wider distribution reaching
from the eastern parts of Turkey to the borders of
the Atlantic.

In the present paper compl ete descriptions of
all members of the G. roeseli-group and a key for
their identification are given. In doing so, we used
the same taxonomic characters and terminology as
we used previously in the revision of the G. pulex-
group (Karaman & Pinkster, 1977). The distribu-
tion of the various species is discussed and
illustrated in two maps, and where possible notes

marus
*  Gammarus obnixus

Map Il. The distribution of two species of the Gammarus
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are given on the ecological range of the different
Species.
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M.N.H.N. = Museum national d'Histoire naturelle, Paris,

France.
M.C.S.N. = Museo civico di Storia naturale, Verona, Italy.

TAXONOMIC CHARACTERSUSED IN THIS
STUDY

The following taxonomic characters were used in
the present study:

@
@

Body length the distance from the tip
of the rostrum to the tip of the telson).

The dorsal armature of meta- and urosome,
including the shape of the dorsal processes.
The shape and size of the eyes.

The shape of the cephalic lobes.

The setosity of the peduncular and flagellar
segments of antennae 1 and 2.

The armature of the mouth parts. Since the
structure of the mouth parts, except for the
mandibular palp, issimilarin all species
within this group and identical to those
figured for the G. pulex-group (Karaman &
Pinkster, 1977, fig. 5), the structure of the
mandibular palp will be described only.
The shape of the coxal plates 1 to 4.

The shape and armature of gnathopods 1
and 2 with special emphasis on the structure
of the propodus.

The shape and armature of pereiopods 3 to
7, especialy the length of the setation in
P3 and P4, the presence of setae on the
anterior margins of to P7 and the pres-
ence of setae on the interior surface of the
basal segment of P5 to P7.

The number of retinacular hooks on the
pleopods (since this number istwo in all
species studied it will not be mentioned
separately in the descriptions of the species).
The shape and armature of the epimeral
plates.

The shape and armature of uropod 3.

The shape and armature of the telson lobes.
Sexual dimorphism.

Colour of live specimens.

©

(1)

SRR
OIS

All these characters will be described for the

A GAMMARUS ROESELIAGROUP

nominal form of this group, G.roesdi. If no
details of certain characters are provided for other
species, these characters can be assumed to be
identical to those described for G. roesdli.

SEXUAL DIMORPHISM

A marked sexual dimorphism can be foundin all
species of the G. roeseli-group, even more pro-
nounced than in most species of the G. pulex-
group. Females always differ from malesin the
following characters:

() Smaller body size.

(2) Relatively shorter antennae, pereiopods and
uropod 3.

A distinctly wider basal segment in pereio-
pods5 to 7.

A more slender antenna 2, always without
calceoli. The setation of the peduncle seg-
ments is usually somewhat longer than in
males. In G. roeseli however, it is consider-
ably shorter and less densely implanted.

A smaller propodus in gnathopods 1 and 2,
the total number of spines being reduced,;
medial palmar spines are always absent.
Presence of oostegites on the ventral surface
of thoracal somites 2 to 5.

Absence of acopulatory process on the
ventral surface of the seventh thoracal
somite.

©)
4

©)

(6)
™

Considerable sexual dimorphism can be
present in:

The abundance and length of the setation
of pereiopods 3 and 4. In females of some
speciesthis setation isshorter and less
developed (G. roeseli) in others (G. stojice-
vici) it is much longer and more densely
implanted.
The setation along the anterior margins of
to P7 isusually longer than in males.
In some species (e.g. G. argaeus, G. stojice-
vici) this setation can be completely absent
in males but well developed in females.
The setation of uropod 3isusualy less
developed than in males. In G. argaeus,
however, the setation in the female is much
longer than in the male.

©)

©
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The differences mentioned sub 8 to 10 are
usually greater than in the G. pulex-group. More-
over, unlike the pulex-group, they do not show a
regular pattern.

VARIABILITY OF CHARACTERS

Each of the seven species in which the present
group is subdivided, is quite variable in some
characters, but not in others. Moreover, and thisis
one of the greatest difficulties, the characters may
change in the course of the development and
growth.

The most characteristic features are found in the
setation of the antennae, the pereiopods and 3rd
uropod, and the armature of metasome and uro-
some. As we already know from other groups
(Pinkster, 1973; Karaman  Pinkster, 1977) both
number and the length of setae (and spines)
increase with age and become fully characteristic
only when the animal is sexually mature. Juveniles
are often hard to distinguish. In thislight it is
important to know (and record when collecting a
sample) if precopulations (sexually mature spec-
imens) are present in asample.

Therefore, all our remarks concerning specific
characters and their variability are valid for adults
only.

A. Stable characters proved to be:

(1) The structure of the mandibular

(2) The shape and armature of antenna 1.

(3) The shape and armature of flagellum and
peduncle of antenna 2.

(4) The presence of amedial palmar spinein
gnathopods 1 and 2.

) The length of the setae on the posterior
margin of pereiopods 3 and 4.

(6) The shape and armature of pereiopods 5 to 7,
especially the presence or absence of setae
along the anterior margins.

(7y Theratio endopodite versus exopodite of
uropod 3 and the nature of the setation along
the outer margin of the exopodite.

(8) The presence of setae on the dorsal surface
of metasome segments 1 to 3.

(99 The shape of the epimeral plates (not their
armature).
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B. Variable characters proved to be:

(1) The number of segmentsin the flagellum of
antennae 1 and 2.

(2) Thelength of the dorsal processes on meta-
some segments 1 to 3.

(3) Thedorsal armature of the urosome segments.

(4) The nature of the armature along the inferior
margin of metasome segments 2 and 3 (setae
and/or spines).

(5) The setation of gnathopods 1 and 2 and the
telson.

Some characters which are stable in one species
can be variable in other species, like the presence
or absence of calceoli (stablein G. G.
goedmakersae and G. stojicevici, but instablein
G. argaeus); the presence or absence of setae on
theinterior surface of P5 to P7 (stablein most
species, except in G. roeseli).

KEY FOR THE IDENTIFICATION OF THE SPECIES
OF THE GAMMARUSROESELI-GROUP (BASED ON
ADULT MALESONLY)

Anterior margin of segments 3 to 6 of pereiopods 5 to 7

bearing spines only

b) Anterior margin of segments 3 to 6 of pereiopods 5 to 7

bearing spinesintermixed with long setae . ... 5

2a) Pereiopods 3 and 4 densely set with long setae along

the posterior margin. Outer margin of exopodite of
uropod 3 densely set with long setae ...

G. goedmakersae n. sp.

b) Pereiopods 3 and 4 poorly setose, bearing short setae

along the posterior margin. Outer margin of exopodite

of uropod 3 poorly armed with short setae. ... 3

3a) Basal segment of pereiopods 6 and 7 without setae on

inner surface. Endopodite of uropod 3 less than 3/5 of

exopodite G n. sp.

b) Basal segment of pereiopods 6 and 7 with setae on inner

surface. Endopodite of uropod 3 at least 3/4 of

EXOPOAIE .o a

4a) Epimeres 2 and 3 very sharply pointed. Coxal plates 3

and 4 with straight inferior margin, inferior corners

almost rectangular . . G. stojicevici (S. Karaman, 1929)

b) Epimeres 2 and 3 moderately pointed. Coxal plates 3

and 4 with convex inferior margin, inferior corners

rounded G argaeus 1905

58) Peduncle of A2 poorly moderately) setose,

calceoli always present. Epimeres sharply pointed. Meta-
some segments 1 to 3 with setae on dorsal surface .

................................................................ G. n. sp.

b) Peduncle of A2 densely setose, calceoli always absent.

Epimeres rectangular to moderately pointed. M etasome

segments without setae on dorsal surface. ... 6

6a) Endopodite of uropod 3 almost as long as exopodite.

Flagellum of A2 very slender, with short or moderately

long setae G pavo nh sp

b) Endopodite of uropod 3 at most 3/4 of exopodite. Fla-
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gellum of A2 stout, slightly inflated, with very long
setae G roeseli Gervais, 1835

DESCRIPTIVE PART

Gammarus roeseli Gervais, 1835. Figs. 1-3.

Principal refs. A Squilla (Astacus) fluviatdis Mosel, 1755:
351-357, LXII figs. 1-7.
Gammarus Roeselii Gervais, 1835: 127-128; Hartwig, 1899:
36.
Gammarus Heller, 1865: 983.
Gammarus Roux, 1969: 123-127; Kallnbach &

1970: 51-59; Meijering, 1971: 575-608; VVobis, 1973:
495-508.
Gammarus G. Karaman, 1974: 12.
Carinogammarus roeselii; S. Karaman, 1931: 57;
1922: 36-40, figs. 16-17; Heinze, 1932: 398-440; Berner,
1972: 97.
Carinogammarus
109; 1975h: 28.
Carinogammarus Roeseli; Chevreux & Fage, 1925: 260, fig.
270; Wagler, 1937: 211.
Carinogammarus roeselii meridionalis S. Karaman, 1929: 89;
1931: 56; 1935: 128.
Carinogammarus (Rivulogammarus) roeselii; Vornatscher,
1965: 1.
Gammarus (Rivulogammarus) roeselii; Schellenberg, 1937:

1942: 33-34, fig. 17; 1943: 99-100, fig. 2; Pacaud,
1945: 1-2; 1952: 95-111; 1953: 214-215; 1958:
200; 1959: 162-163; Wautier & Roux, 1959: 118-119.
(Carinogammarus) roeselii; Hoffmann, 1963:

95, figs. 26-28.
Rivulogammarus
1967: 208.

Stebbing, 1906: 506; Hinz, 1975a:

Barnard, 1958: 73;

Besch, 1968: 27-33.
Gammarus tetracanthus Garbini, 1902: 153.
Carinogammarus 1922: 37-40, figs.
1926: 12; S. Karaman, 1929: 89, figs. 4a, 5a; 1931: 56.
Carinogammarus vardarensis S. Karaman, 1931: 57.
Carinogammarus vardarensis vardarensis S. Karaman, 1929:
90, figs. 4b,  6d; 1931: 56.
Carinogammarus vardarensis semiarmatus S. Karaman, 1929:
91, fig. 61;1931: 56.
Gammarus triacanthus triacanthus; G. Karaman, 1974: 13.
Gammarus triacanthus prespensis; G. Karaman, 1974: 13.
Gammarus triacanthus semiarmatus; G. Karaman, 1974: 13.
Gammarus triacanthus strumicae; G. Karaman, 1974: 13.
Rivulogammarus triacanthus; Dobreanu &
1955: 102-105, figs. 67-70.

Rivulogammarus & G. Kara-
man, 1959: 184-207, figs. 4, 7, 11, 16, 26, 35 and 44.

(Fluviogammarus) triacanthus
S. & G. Karaman, 1959: 184-207, figs. 5, 8, 12, 17, 29, 32
and 45.

(Fluviogammarus) triacanthus f. montene-
grinus S. & G. Karaman, 1959: 186-206, fig. 27.
Rivulogammarus prespensis
S. & G. Karaman, 1959: 186-206, figs. 6, 18, 30, 37 and 46.

(Fluviogammarus) triacanthus f. vardarensis
S. & G. Karaman, 1959: 186-206, figs. 9, 13, 20, 33 and 38.
Rivulogammarus (Fluviogammarus) semiarmatus
S. & G. Karaman, 1959: 186-206, figs. 1, 21, 24, 28 and 52.
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triacanthus nisiae S. & G.
Karaman, 1959: 186-206, figs. 22, 34 and 49.

S. & G. Karaman, 1959: figs. 47-54.
(Fluviogammarus) triacanthus graecus S. &
G. Karaman, 1959: 186-206, figs. 2, 23, 31, 39 and 48.

Gammarus Latreille, 1808: 58; Koch (in Panzer),
1836: 21.

pulex; Herbst, 1796: 132.
Gammarus 1850: 233.

Diagnosis. A A large species making a robust
impression (fig. 1A), with 3 or 4 dorsal processes.
Antenna 2 is moderately slender, densely setose.
Pereiopods 3 and 4 with numerous long setae.
Pereiopods 5 to 7 with spines and setae along the
anterior margin of segments 3 to 6.

Description. A Male: Maximum length observed
22 mm. Metasome segments 1 to 3 (and in most
western European samples also mesosome segment
7) are provided with a strong dorsomedian process
and a few setae along the posterior margin of each
segment. Urosome segments 1 to 3 are always
more or less elevated, laterally compressed. In
some populations urosome segment 1 has a distinct
excavation ("saddle"). The dorsal armature con-
sists of a mid-dorsal group of elements and a
lateral group on each side. These groups are usually
a mixture of spines and setae which can be replaced
by each other. Sometimes the lateral groups can be
absent in urosome segment 1 and/or 3 (figs.

2G and 2H).

The lateral cephalic lobes are variable, from
rounded to almost quadrangular, the eyes are ovoid
to slightly reniform, as long as or slightly longer
than the diameter of the peduncle of antenna 1
(fig. 1A, B).

The first antenna (fig. 1C) is almost half as
long as the body of the animal. The third peduncle
segment is about half as long as each of the other
two. The number of segments in the main and
accessory flagella is largely variable, 25 to 45 and
2 to 5, respectively. The armature of both peduncle
and flagella is poor.

The second antenna (figs. 1D, 3A) is relatively
slender. The gland cone usually reaches the distal
end of the third peduncle segment. Peduncle seg-
ment 5 is somewhat longer than segment 4. Both
are set with groups of setae implanted in three
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Fig. 1. A-J, Gammarusroeseli Gervais, 1835, , 22 mm, from the river Y onne, France, dept. A, habitus; B, head;
C, first antenna; D, second antenna; E, mandibular (outer side); E', third segment of mandibular (inner side); F,
first gnathopod; G, propodus of first gnathopod; H, second gnathopod; |, propodus of second gnathopod; J, telson.
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Fig. 2. A-G, Gammarus roeseli Gervais, 1835, , 22 mm, from the river Yonne, France, dept. A, third pereiopod; B,
fourth pereiopod; C, fifth pereiopod; D, sixth pereiopod; E, seventh pereiopod; F, third uropod; G, meta- and urosome.
H, do., , 14 mm, from Lake Skadar, Yugoslavia, meta- and urosome.
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longitudinal rows. The length of these setae
gradually increases towards the distal end of the
peduncle, from aslong asto 1.5 or 2 times aslong
as the diameter of the segments on which they are
implanted. The 12 to 16 flagellar segments are
slender, or dlightly swollen, always set with tufts
of setae; these setae are up to three times as long
as the segments on which they are implanted.
Calceoli have never been found.

The second segment of the mandibular
(fig. 1E, E') isarmed with 2 or 3 setae inits
proximal part and 11 to 14 setae in its distal part.
The third segment has 25 to 30 D-setae, 4 or 5
E-setae, one group of A-setae and 1 or 2 groups
of B-setae.

Gnathopods 1 and 2 (fig. 1F, H) are moderately
setose, bearing straight setae only. The propodus
of the first gnathopod is elongate, twice as long as
wide, armed with an obtuse medial palmar spine,
some palmar angle spines and several spines along
the posterior margin and the inner surface. The
dactylusis slender (fig. 1G). The propodus of
the second gnathopod is also elongate. The strong
obtuse medial palmar spineis separated from the
palmar angle group of spines by awide gap. Many
groups of straight setae are implanted on the inner
surface of the propodus (fig.

Segments 4 to 6 of pereiopod 3 are armed with
long, often curled, setae varying in length from
1.5 to 3 times as long as the diameter of the
segments on which they are implanted. The
dactylusisrather short and stout (fig. 2A).

The fourth pereiopod (fig. 2B) resemblesthe
third one, although the setation is less dense and
alittle shorter. The inferior corners of coxal plates
1 to 4 vary from almost rectangular to rounded.

The fifth pereiopod (fig. 2C) has a subrectan-
gular basis with amore or less backward pro-
truding lobe near its distal end. In P6 and P7
(figs. 2D-E and 3B) the aspect of the basis
gradually changes into a more elongate one. In
P7 some setae may be implanted on the postero-
interior part of the basis. The armature of segments
3to 6 of P5to P7 consists of avarying number
of strong spines and (often longer) setaein
between them. The dactyli are always short and
stout. In all pereiopods the relative length of the
segments increases with age.
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Uropod 3 is moderately long (figs. 2F and 3C),
itsinner ramus attains about 3/4 of the length of
the outer ramus. The greater part of the setae
implanted along the inner and outer margin of
both endo- and exopodite are plumose. The density
of the setation and spinulation along the outer
margin of the exopodite islargely variable through-
out the distribution area of the species.

The posteroinferior corner of the first epimeral
plate varies from amost round to rectangular (fig.
2G, H). The plate is set with a variable number
of setae in the anteroinferior part. In the second
and third epimeres, the posteroinferior corners vary
from almost rectangular to slightly pointed. The
armature of the inferior margins in some popul a-
tions exclusively consists of a number of long setae
(fig. 2H), in others of (a) spine (s) and some
short setae (fig. 2G).

The telson lobes (fig. 1J) are elongate, more
than twice aslong as wide. The armatureis
variable, usually consisting of aterminal group
of elements (always present) and one or more
lateral and/or dorsal groups of elements. In these
groups, which are usually a mixture of setae and
spines and can be mutually replaced by each other,
the setae are generally much longer than the spines.
Female: Smaller than the male. Asin other groups
of gammarids a marked sexual dimorphism exists
which isvisible in amost every appendage. The
main differences are: (1) The setation of both
peduncle and flagellar segments of A2 isless
developed (fig. 3E). (2) The propodus of P1
and P2 isrelatively smaller, never armed with a
media palmar spine (fig. 3F). (3) The setation
of pereiopods 3to 7 isless dense, usually shorter
(fig. 3D, G-J). (4) The presence of
(brood-plates) on pereiopods 2 to 5. The shape of
these is age dependent. In adult females
they are densely setose, about twice as long as wide
(fig. 3H). (5) The absence of plumose setae on
the outer margin of the exopodite in uropod 3
(fig. 3K).

The colour of live specimens varies from green
or yellow in some localities to brown or grey in
others. Often, some red dots are present on the
epimeral plates.

Variability. — Apart from the variability pattern
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Fig. 3. Gammarus roeseli Gervais, 1835, , 14 mm, from Lake Skadar, Yugoslavia. A, second antenna; B, seventh pereio-
pod; C, third uropod.

D, do., , 11 mm, from Lake Skadar, Yugoslavia, seventh pereiopod.

E-L, do.,, ,14 mm, from the river Yonne, France, dept. E, second antenna; F, first gnathopod; G, third

pereiopod; H, fourth pereiopod; I, fifth pereiopod; J, seventh pereiopod; K, third uropod; L, telson.
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discussed in the general section on variability, this
species shows considerable variability in the num-
ber of dorsal processes (see aso under "remarks
and affinities"). Most populations in western
Europe have four dorsal processes, oneon the
last mesosome segment and one on each of the
three metasome segments. In southeastern Europe
most populations have dorsal processes on the three
metasome segments only. In the southern part of
Y ugoslavia and in Greece the three- and four-
carinate forms can be found together in the same
locality. A same type of variation can be
found in the presence or absence of setae on the
interior surface of the basal segment of P6 and
P7. In populations from southeastern Europe these
setae are (usually) present, whereas they are
(usually) absent in populations from western
Europe. Nevertheless, in nearly every population
we can find exceptions to the general pattern.

Material examined. — More than 500 samples from all over
the distribution area. To economize space the localities are
not mentioned separately.
Loc. typ. — Gervais, 1835, did neither indicate types nor a
type locality. For the stability of nomenclature, however,
it is of the utmost importance that a neotype should be
selected. Since Gervais' study was based upon material from
the surroundings of Paris, we thought it wise to select a
neotype from this area. So the neotype locality is: the river
Yonne, at Coulanges-sur-Y onne (near dept.
France. The neotype and many other specimens from
the neotype locality have been deposited in the Zoologisch
Museum Amsterdam, under no. Z.M.A. Amph. 103.574
a& b.

Distribution. — Asia Minor (own material),
Greece including the Peloponnesos (S. Karaman,
1931; S. & G. Karaman, 1959, own material),
Yugoslavia (S. Karaman, 1929, 1931, 1935; S.
G. Karaman, 1959; G. Karaman, 1974), Bulgaria
(own material), Roumania et al., 1955),
Hungary et al., 1955), the lower parts
of Austria (Vornatscher, 1965), Czechoslovakia
1953, 1958, 1959), the plainsin the
northwestern parts of Poland ( Jaidiewski, 1975),
the plains and lower mountai nous regions of
Germany (both G.D.R. and G.F.R.) (Schellen-
berg, 1942; Kallnbach & Meijering, 1970; Meije-
ring, 1971; Besch, 1968), the southern and eastern
parts of the Netherlands (own material), Belgium
and Luxembourg (Hoffmann, 1963) and the

Fig. 4. A-N, Gammarus pavo n. sp.,

A, head; B, first antenna; C, second antenna; D, mandibular palp;

, 15 mm, from stream between L ake
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northern and eastern parts of France (Pacaud,
1952; Roux, 1969).

This distribution pattern and the distribution of
the related species within this group suggests that
G. roesdi (and possibly thewhole G. roesdli-
group) hasits evolutionary centre in southeastern
Europe or Asia Minor and that its penetration in
the rest of Europeis arelatively recent one. In
agreement with this theory are the data given by
Pacaud, 1952, Wautier & Roux, 1959 and Roux,
1969, showing that G. roeseli only recently invaded
the northeastern parts of France and is still en-
larging its distribution area in western and south-
ern direction.

Remarks and affinities. — Since G. roeseli wasthe
first described Gammarus species with a carinate
metasome, it was chosen as the nominate species
of this group. Although it is widely distributed
and therefore should be arelatively well known
species, there has been an enormous confusion
about itsidentity as can be seen from the long list
of synonyms. The main sources of this confusion
in our opinion are (1) the often incomplete and
scarcely illustrated descriptionsin earlier taxonomic
papers and (2) the incomplete knowledge of the
variability of the various morphological characters.

1922, described G. triacanthus as a
different species, an action that seemed then
justified since intermediates between this form
with three keeled segmentsand G. roesdli with
four keeled segments were not known and since
both forms were described from widely separated
areas.

S. Karaman, 1929, 1931 and 1935, in exploring
the freshwater fauna of Y ugoslavia and Greece,
found many populations differing from G.

as described by in one or more
characters. Since these populations were found in
different stream systems, he felt justified calling
them subspecies of G. triacanthus.

S. & G. Karaman, 1959, in acomprehensive
study of G. and G. roesdli still con-
sidered these morphologically different forms as
subspecies of G. triacanthus but at the same time
they ascertained the existence of populations
(Ohrid and Skadar lakes) in which the forms with
three and four keels occur together; the term

and Lake prov. Burdur, Turkey.
first gnathopod; F, second gnathopod; G, third pereio-

pod; H, fourth pereiopod; I, fifth pereiopod; J, sixth pereiopod; K, seventh pereiopod; L, third uropod; M, telson; N, meta-

and urosome.
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"hybrids" is even mentioned. In the same paper
they described this phenomenon from watersin
the stream system of the Danube. Neverthel ess,
from these observations they did not draw the
conclusion that G. roesdli and G. triacanthus could
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the diameter of the segments on which they are
implanted. The up to 14-segmented flagellum is
very slender, moderately setose, hardly compressed
dorsoventrally. The setae on the flagellar segments
are little longer than the diameter of these seg-
ments. Calceoli have not been found (fig. 4C).

The second segment of the mandibular has
2 or 3 setaeinits proximal part and 6 to 8 setae
initsdistal part. Segment 3 has 26 to 30 D-setae,
4 to 6 E-setae, one group of A-setae and one group
of B-setae (fig. 4D).

Gnathopods 1 and 2 are moderately setose,
bearing straight setae only. Apart from the slightly
shorter setation, the propodus of both gnathopods
isidentical to that of G. (fig. 4E-F).

Pereiopod 3 isdensely setose; the posterior
margin of segments 2 to 5 isprovided with
numerous groups of straight setae, longer than
the diameter of the segments. In segment 6 these
setae are little longer, accompanied by pairs of
short spines. Pereiopod 4 isdlightly less setose
than P3 (fig. 4G-H). Coxal plates 1 to 4 have
rounded inferior corners.

Segments 3 to 6 of pereiopods 5 to 7 bear groups
of long setae along their anterior margins, often
intermixed with one or more short spines. These
setae are usually longer than the diameter of the
segments. In P7 some setae may be found on the
interior surface of the basis (fig.

The shape of the epimeral plates changes from
rectangular in the first to moderately pointed in
the third. Several short spines intermixed with
some short simple setae form the armature of
epimeres2 and 3 (fig. 4N).

Uropod 3 is moderately long. Its endopodite
almost reaches the distal end of the first exopodal
segment. Both rami bear numerous, medium long,
plumose and simple setae along the inner and outer
margins. In addition, groups of spines are im-
planted along the outer margin of the exopodite
(fig. 4L).

The telson lobes are long, more than twice as
long as wide, tapering towards the distal end.
They are poorly armed with adistal group of 1
to 3 spines and several setae (longer than the
spines). Occasionally one or two setae can be
found on the dorsal surface (fig. 4M).

Female: Except for the usual sexual dimorphism
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fossarum and G. p. This successful com-
petition can probably be explained by its ability
to withstand a higher degree of organic pollution.

In Yugodlaviait isfound in all kinds of habitats
like small mountain streams, large rivers and lakes
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observed in all gammarids, femalesresemble the

males in amost every character (although the seta-

tion may be dightly less dense (see fig. 5A-G).
Colour of live specimens unknown.

Variability. — Except for the armature of the
epimeral plates and the telson, most characters
seem to be rather stable.

Material examined. —
Turkey: Prov. Burdur, between Lake Acigol and Lake
6/7-V11-1973, many specimens (M.C.S.N., K.C.).

— Prov. Konya, well near Lake Dinar Karakugu at
7-V-1959, 3 specimens, accompanied by G. agrarius (G.
Karaman) and G. obnixus n. sp. (Z.M.H.).

— do., Lake Dinar Karakugu at 7-V-1959, many
specimens accompanied by G. obnixus n. sp. and G.
agrarius (G. Karaman) (Z.M.H.).

Loc. typ. — Turkey, Prov. Burdur, between Lake and

Lake Burdurgol. The holotype, 15 mm, and many para-

types have been deposited in the Museo civico di Storia

naturale, Verona. Several paratypes are deposited in the

Karaman Collection, Titograd.

Distribution. — Central part of Asia Minor (see
map 1).

Remarks and affinities. — G. differs from
G. goedmakersae, G. obnixus, G. and

G. argaeus in its setose anterior margins of to
P7. It differsfrom G. in the absence of
setae on the dorsal surface of the metasome seg-
ments and its moderately pointed epimeres. It
differsfrom G. in the less devel oped seta-
tion of the flagellum of A2 and the longer endo-
podite of uropod 3.

The name (= Latin, peacock) refersto
therich setation in this species.

Ecology. — Unknown.

Gammar us goedmaker sae n. sp. Figs. 5H-N, 6.

Diagnosis. — Medium large species with three
dorsal processes. Antenna 2 slender, with calceoli,
poorly setose. Pereiopods 3 and 4 and uropod 3
densely setose. Pereiopods 5 to 7 without setae
along the anterior margin. Epimeres moderately
sharp.

Description. — Male: Maximum length observed
14 mm. Mesosome and metasome without dorsal
setae. Metasome segments 1 to 3 each havea
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Fig. 5. Gammarus pavo n. sp., , 10 mm, from stream between Lake Acigol and Lake Burdurgol, prov. Burdur,
Turkey. A, second antenna; B, third pereiopod; C, fourth pereiopod; D, fifth pereiopod; E, seventh pereiopod; F, third
uropod; G, telson.
H, Gammarus goedmakersae n. sp., 13.8 mm, from Karputzatan, prov. Kayseri, Turkey, meta- and urosome.

do., 8.8 mm. second antenna; J, third pereiopod; K, fourth pereiopod; L, seventh pereiopod; M, third uropod;
N, telson.
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Fig. 6. Gammarus goedmakersae n. sp., 13.8 mm, from Karputzatan, prov. Kayseri, Turkey. A, head; B, first
antenna; C, second antenna; D, mandibular palp; E, first gnathopod; F, propodus of first gnathopod; G, second
gnathopod; H, propodus of second gnathopod; I, third pereiopod; J, fourth pereiopod; K, fifth pereiopod; L, sixth pereiopod;

M, seventh pereiopod; N, third uropod; 0, telson.
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dorsomedian process and 4 to 6 short setae along
the posterolateral margin of each segment.

segments 1 to 3 are slightly elevated, laterally
not or only slightly compressed. The dorsal arma-
ture of the urosome consists of one middorsal and
two dorsolateral groups on each segment, con-
sisting of 1 to 3 spinesand 1 to 3 very short setae
(fig. 5H).

The lateral cephalic lobes have rounded to
rectangular corners. The eyes are reniform, about
as long as the diameter of the peduncle of Al
(fig. 6A).

The first antennais poorly setose, 1/2 to 3/5
as long as the body. Peduncle segments 1 to 3 bear
afew groups of short setae along the ventral
margin. The main flagellum and accessory flagel-
lum have 26 to 35 and 3 to 4 segments, respectively
(fig. 6B).

The second antennais slender, poorly setose.
The gland cone almost reaches the end of the
third peduncle segment. Peduncle segments 4 and
5 are equally long with 3 to 4 and 5 to 6 groups
of very short setae along the ventral margin. The
flagellum is slender, up to 14-segmented, some-
times slightly compressed dorsoventrally. Calceoli
are always present (fig. 6C).

The second segment of the mandibular palp
bears 2 or 3 setaeinitsproximal part and 5 or 6
setae in itsdistal part. Segment 3 isarmed with
23 to 25 D-setae, 4 to 6 E-setae, one group of
A-setaeand 1 or 2 groupsof B-setae (fig. 6D).

Gnathopods 1 and 2 are moderately setose,
bearing straight setae only (fig. 6E, G). The
propodus in both gnathopods isarmed with a
medial palmar spineand 1 to 3 palmar angle
spines; a variable number of smaller spines can be
implanted on the interior surface and the posterior
margin (especially in P1). The setation is poorly
developed, though variable (fig. 6F, H).

Pereiopods 3 and 4 aredensely setose, the
posterior margin of all segments being provided
with long straight setae. These setae are always
markedly longer than the diameter of the segments.
P4 isdightly less setose than P3 (fig. 61, J).
Coxal plates 1 to 4 have rounded inferior corners.

Segments 3 to 6 of pereiopods 5 to 7 are armed
with spines along the anterior and posterior mar-
gins; setae are practically absent. In P6 and P7
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some setae may be found on the interior surface
of the basis (fig. 6K-M). The dactyli inall
pereiopods are moderately slender.

The posteroinferior cornersof epimeral plates
1 to 3 arerectangular (inepimere 1) to moderately
pointed (in epimere 3). The armature of epimere
2 usually consists of spines and some short setae,
in epimere 3 of spinesonly (fig. 5H).

The third uropod is moderately long. Its endo-
podite is 2/3 to 3/4 of the exopodite. Both rami
are densely set with long, often plumose setae
(fig. 6N).

The telson |obes are elongate, more than twice

as long as wide, each lobe with 2 to 4 distal spines
and some short setae. On the dorsal surface of the
lobes one or two simple spines or setae can be
implanted (fig. 60).
Female: Apart from the usual differenceslike the
absence of calceoli and of medial palmar spines
in the propodus of the gnathopods, females of
this species differ from the other sex in the
dightly longer setation of the peduncle of A2
(fig. and the presence of more setae on the
inner surface of the basal segments of P6 and P7
(fig. 5L). All other characters are more or less
identical to thosein males (fig. 5J-K, M-N).
Unlike most other species, femalesof G. goed-
makersae have plumose setae on the outer margin
of the exopodite in the third uropod.

The colour of life specimens is brown to
greenish.

Variability. A Considerable variahility can be
observed in the height of the dorsal processes of
the metasome; in the population from the type
locality these are very high, in populations from
the province of Fthiotis, Greece, they can be very
low. The armature of the second epimeral platein
the population from the type locality consists of
spines only, in populations from Greece of spines
and setae. Within one population the length of
theinner ramus of uropod 3 can vary from 2/3
to 3/4 of the outer ramus.
Material examined. —
Turkey: Prov. Kayseri, Karputzatan, 20-V-1959, 10 specimens
(ZMH.,
Greece: Prov. Attiki, surroundings of Athens, no date, 20
specimens (M.N.H.N.).

— Prov. Fthiotis, river
17 specimens (Z.M.A.).

S. of Lamia,
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— do., small brooklet on Bralos pass, about 30 km S. of
Lamia, many specimens (many in precopu-
lation) (Z.M.A.).

— Prov. Voiotia, confluent of
Davlia, about 25 km N.W. of
specimens, many in precopulation (Z.M.A.).

Loc. typ. — Turkey, Prov. Kayseri, Karputzatan. The

holotype, 13.8 mm, and 7 paratypes have been deposited in

the Zoolog. Museum und Institut, Hamburg; 2 paratypes have
been deposited in the Karaman Collection, Titograd, Y ugo-
slavia

3 km S. of Station
many

Distribution. A So far this speciesis known from
two digunct areas: Asia Minor and Greece (see

map 1).

Remarks and affinities. A G. goedmakersae differs
from G. G. pavo and G. roesdli by the
absence of setae on the anterior margin of P5 to
P7. 1t differs from the other speciesin the roesdli-
group by the long setation on P3 and P4 and on
the outer margin of the exopodite in the third
uropod.

This speciesis dedicated to our colleague and
dear friend, Annemarie Goedmakers.

Ecology. — So far the speciesis only known from
clear, fast running waters with a stony substrate.

Gammar us ar gaeus , 1905. Figs. 7, 8 M-S.

Refs. — Gammarus argaeus 1905: 109-112, 11
figs. G. Karaman, 1974: 9.
Gammarus argaeus var. brachyurus
fig. 13.
Carinogammarus argaeus; S. Karaman, 1931: 61.
Rivulogammarus argaeus, 1967: 208.
Gammarus (Fluviogammarus) argaeus; S. & G. Karaman,
1959: 198-201.
Gammarus (Fluviogammarus) argaeus burduri S. & G.

1959: 200-201, figs. 15, 25, 41, 50 and 53.

1905: 111, pl. I

Diagnosis. A Medium large species with three
dorsal processes. Antenna 2 relatively short,
moderately slender, poorly setose, usually with
calceoli. Pereiopods 3 and 4 poorly setose. Pereio-
pods 5 to 7 without setae along the anterior margin
of segments 3 to 6; basal segment usually with
setae on the interior surface. Metasomites without
dorsal setae. Exopodite of uropod 3 with poorly
setose outer margin.

Description. A Male: Maximum length observed
15 mm. Metasomites 1 to 3 are each provided with
adorsal process, which can be more or less strongly
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developed, and 3 to 10 setae at the posterolateral
margin of each somite. Urosomites 1 to 3 dlightly
elevated, not compressed. The dorsal armature of
the urosome consists of amid-dorsal and two
dorsolateral groups on each segment with 1 or 2
spinesand 1 to 5 setae in each group (fig. 7P).

The lateral cephalic lobes are rounded; the eyes
are small, ovoid, slightly shorter than the diameter
of the peduncle of antenna 1 (fig. 7A).

The first antenna (fig. 7B) is half aslong as the
body of the animal. Both the peduncle and fla-
gellum are poorly setose. The main and accessory
flagellahave 22 to 31 and 2 to 4 segments,
respectively.

The second antenna is slender. The gland coneis
little longer than half the third peduncle segment.
Peduncle segments 4 and 5 are moderately setose
with 3 to 4 and 4 to 5 groups of setae along the
ventral margin. These setae are usually shorter
than the diameter of the peduncle segments. The
8 to 11 flagellar segments are slender or slightly
swollen, slightly dorsoventrally compressed, bear-
ing setae as long as or dlightly longer than the
diameter of the segments. Calceoli are usually
present (fig. 7C).

The second segment of the mandibular palp
has 3 to 5 setaein its proximal part and up to 10
setae in its distal part. Segment 3 isarmed with
22 to 25 D-setae, 4 to 5 E-setae, one group of
A-setae and one group of B-setae (fig. 7D).

Gnathopods 1 and 2 are moderately setose (fig.
7E, G), bearing straight setae only. In both gna-
thopods the propodus is about twice aslong as
wide, provided with amedial palmar spine and
2 to 4 palmar angle spines. The setation of the
propodus is poorly developed as compared to
G.roesdi (fig. 7F, H).

Pereiopods 3 and 4 are poorly setose (fig. 71, J).
The posterior margin of segments 3 to 5 bears
small groups of short setae, usually much shorter
than the diameter of the segments, in segment 5
accompanied by some groups of spines. Segment 6
bears many pairs of short spines at the posterior
margin, occasionally accompanied by a short seta.
P4 isless setose than P3. The inferior corners of
coxal plates 1 to 4 are more or less rounded.

Segments 3 to 6 of pereiopods 5 to 7 are armed
with spines along the anterior and posterior
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Fig. 7. argaeus 1905, , mm, from vicinity of prov. Burdur, Turkey. A, head; B,
first antenna; C, second antenna; D, mandibular E, first gnathopod; F, propodus of first gnathopod; G, second gnatho-
pod; H, propodus of second gnathopod; I, third pereiopod; J, fourth pereiopod; K, fifth pereiopod; L, sixth pereiopod,;
M, seventh pereiopod; N, third uropod; O, telson; P, meta- and
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margins. Setae are almost absent. In P6 and P7
(and rarely in P5) setae are implanted on the inner
surface of the basal segment (figs. 7K-M). In all
pereiopods the dactyli are relatively slender.

Uropod 3 is moderately long. Theinner ramus
attains about 4/5 to 5/6 of the outer ramus. The
outer margin of the exopodite is poorly armed
with afew groups of spines and some simple
setae. The other margins of endo- and exopodite
bear simple and plumose setae (fig. 7N).

The posteroinferior corners of the epimeral
plates vary from almost rectangular in the first to
moderately pointed in the third. The inferior
margin of epimeres2 and 3 is armed with spines,
sometimes accompanied by a single short seta
(fig. 7P).

The telson |obes are elongate, more than twice
aslong as wide, poorly armed. Usually the arma-
ture consists of adistal group of spines and setae
and one or two simple setae on the dorsal surface.
The distal setae vary in length from very short
to dlightly longer than the spines (fig. 70).
Female: Differs from the male in the setation of
many appendages, viz. (1) Thelonger setation
on the peduncle of A2 (fig. 8M); (2) the much
longer and denser setation of pereiopods 3 and 4
(fig. 8N, 0); (3) the presence of setae (longer
than the spines) on the anterior margin of seg-
ments 3 to 6 in P5 to P7 (fig. 8P-R); (4) the
longer setae along the outer margin of the exopo-
dite in uropod 3 (fig. 8S).

The colour of live specimens is brownish to
grey with white opalescent eyes.

Variability. — The dorsal processes of the

can be more (the Nigde population) or
less devel oped (compare 1905, pl. I fig.
10 and fig. 7P). Likewise, the number of setae
implanted along the posterior margin of each
metasome segment is largely variable, ranging
from 3 to 10. Epimeres2 and 3 in some popula-
tions have setae along the inferior margin, in
others they have not. The number of setae on the
interior surface of the basal segment in P6 and
P7 variesfrom 0 to 2 and from 2 to 10, respec-
tively. In P5 these setae are usually absent. In most
populations calceoli are present, in others (sampled
in the province of Nigde, Turkey) caceoli are
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entirely absent. The flagellum of A2 can be more
or less slender.

Material examined. —

Turkey: Prov. Kayseri, Soysali,
severa specimens (Z.M.H.,
do., Il Pinar, near Develi, 21-V-1959, 5 specimens
(Z.M.H.).
Prov.
(Z.M.A).
Prov. Ankara, small stream 10 km W. of 14 km
N.E. of Kirrikale, alt. 830 m, 6-VI1-1973, many specimens
(Z.M.A).

Prov. Burdur, road towards Burdur
specimens (K.C.).

Prov. Konya, brooklet 2 km S. of Karaman, 4-V111-1969,
17 specimens (Z.M.A.).

Prov. Nigde, spring Okoustchoketen, about 40 km S. of
Nigde, 10-VI1-1956, 5 specimens (M.C.S.N.).

— do., Nigde, 5 gpecimens (Z.M.H.).

— do., spring N. of alt. 1400 m, 29-V1-1953,
10 specimens (M.C.S.N.).

— do,, Dere, at Nigde, 3-VI111-1947, 16 specimens
(Z.M.H.).

— do., spring at Nigde, 19-V1-1970, 8 specimens (M.C.S.N.).

— do., irrigation ditch, 6 km N. of Aksaray, 31-V11-1969,
8 specimens, accompanied by G. cf. balcanicus (Z.M.A.).

— do., river flowing into E. of Aksaray, about
1 km upstream of dam, 31-V11-1969, 7 specimens, accom-
panied by G. cf. (Z.M.A).

— do., confluent of 6 km W. of Sultanhani (W.
of Aksaray), 15-VI-1973, many specimens, many in
precopulation (Z.M.A.).

Loc. typ. A Turkey, prov. Kayseri, Soysali, near Develi.

Since we were unabl e to trace the type material of

1905, we thought it wise to select a neotype from topotypical

material. The neotype, 15 mm, and many specimens from

the type locality, have been deposited in the Zoolog. Museum
und Institut, Hamburg. One specimen from the neotype
seriesis deposited in the Karaman Collection, Titograd.

near Develi, 25-V-1959,

2 gpecimens

V-1938, 5

Distribution. — Central part of Asia Minor (see
map 1).

Remarks and affinities. — G. argaeus differs from
G. G. pavo and G. roesdli in the absence
of long setae on the anterior margin of to P7,
and on the margin of the exopodite in uropod 3.
It differsfrom G. goedmakersae in the shorter
setation of P3 and P4 and of the outer margin of
the exopodite in uropod 3. It differs from G.
obnixus in the longer endopodite of uropod 3 and
the presence of setae on the interior surface of the
basisof P6 and P7. It differsfrom G. stojicevici
in the shape of the epimeral plates and of the coxal
plates 3 and 4.

1905, described the variety brachyurus,
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N

Fig. 8. A-L, Gammarus stojicevici (S. Karaman, 1929), 9, 11 mm, from Lake Krupac near Pirot, Yugoslavia. A, second
antenna; B, first gnathopod; C, propodus of first gnathopod; D, second gnathopod; propodus of second gnathopod;
F, third pereiopod; G, fourth pereiopod; H, fifth pereiopod; 1, sixth pereiopod; J, seventh pereiopod; K, third uropod;
L, telson.

M-S, Gammar us argaeus 1905, 9, 8.8 mm, from vicinity of

prov. Burdur, Turkey. M, second antenna; N,
third pereiopod; O, fourth pereiopod; P, fifth pereiopod; Q, sixth pereiopod; R, seventh pereiopod; S, third uropod.
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In our opinion, this variety, characterized by its
very short uropod 3, is nothing but a specimen
which lost, and later partly regenerated, its
Therefore we consider this variety not valid.
S. & G. Karaman, 1959, described G. (Fluvio-
gammarus) argaeus burduri. Re-examination of
this material and other material from the type
locality, and a study of the original description of
however, learned that this subspeciesis
completely identical with the nominal form and
thus not valid.

Ecology. — Usually found in slowly to moderately
running water, often with a high amount of
Caions.

stojicevici (S. Karaman, 1929) new
rank. Figs. 8A-L, 9.

Carinogammar us argaeus stojiteviii S. Karaman, 1929:
92, fig. 7; 1931: 57.
Gammarus (Fluviogammarus) argaeus S. G.
Karaman, 1959: 198-201, figs. 10, 14, 40, 42 and 51.
Gammarus argaeus stojiteviti; G. Karaman, 1974: 9.

Diagnosis. — Large species with three dorsal pro-
cesses. Antenna 2 slender, poorly setose, bearing
calceoli. Pereiopods 3 and 4 poorly setose. Basal
segment of pereiopods 6 and 7 with setae on inner
surface; segments 3 to 6 without setae along the
anterior margin. Outer margin of exopodite of
uropod 3 very poorly setose. Epimeres 2 and 3
very sharp, armed with spines and setae.

Description. — Male: Maximum length observed
20 mm. Metasome segments 1 to 3 each with a
strong dorsomedian process. Urosome segments 1
to 3 moderately elevated, laterally compressed.
The armature consists of one dorsomedian group
and 2 dorsolateral groups of elements, each group
consisting of 2 to 6 spinesand 1 to 3 equally long
setae (fig. 9P).

The lateral cephalic lobes are rounded; the eyes
are ovoid or somewhat reniform, as long as or
shorter than the diameter of the peduncle of Al
(fig. 9A).

Thefirst antennais 1/3 to 2/5 times as long
as the total body length, poorly setose. Peduncle
segment 1 bears only one group of short setae
aong the ventral margin, segments 2 and 3 each
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bear 2 or 3 groups of setae along the ventral
margin. The main flagellum is up to 34-segmented,
the accessory flagellum 2- to 4-segmented (fig.
9B).

The second antenna is slender, poorly setose.
The gland coneisllittle longer than half the third
peduncle segment. Peduncle segments 4 and 5 are
equally long, armed with 3 to 5 groups of setae
aong the ventral margin. The flagellum is slender,
up to 14-segmented, dorsoventrally compressed.
Each flagellar segment bears 1 or 2 small groups
of short setae at the ventral margin, the setae being
shorter than the length of the segments. Cal ceoli
are always present (fig. 9C).

The second segment of the mandibular has
5 or 6 setaein its proximal portion and 8 to 10
setaein itsdistal portion. The third segment is
armed with 26 to 28 D-setae, 4 to 6 E-setae, one
group of A-setae and one group of B-setae
(fig. 9D).

Gnathopods 1 and 2 are moderately setose, all
setae being straight (fig. 9E, G). The propodus
of P1 isarmed with amedia palmar spine and 4
palmar angle spines, 2 on each side of the incision
with the dactylus (fig. 9F, F). The setation is
short, poorly developed. The dactylusis slender.
The propodus of P2 is armed with the usual medial
palmar spine, 3 to 4 palmar angle spines and 3
spines at the inner surface near the palmar angle.
The setation is short (fig. 9H, H'). The dactylus
isslender aswell.

Pereiopods 3 and 4 are poorly setose, their seg-
ments 4 to 6 bearing very short setae at the
posterior margin; the setae are always shorter than
the diameter of the segments. On segments 5 and
6 these setae are intermixed with short spines.
The setosity of P4 is as poor as that of P3 (fig.
91, J). Coxal plates 1 and 2 have rounded inferior
corners; coxal plates 3 and 4 have amost quadran-
gular inferior corners, caused by the quite straight
inferior margin.

Pereiopods 5 to 7 are moderately long, armed
with spines aong the anterior margin of segments
3to 6. The basal segment of P6 and P7 bears setae
onitsinterior surface. In P5 such setae are absent.
The setae along the posterior margin of the basal
segments are very short (fig. 9K-M). In all

the dactyli are moderately slender.
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Fig. 9. A-P, Gammarus stojicevici (S. Karaman, 1929), , 16.1 mm, from Lake near Pirot, Yugoslavia. A, head;
B, first antenna; C, second antenna; D, mandibular E, first gnathopod; F, propodus of first gnathopod; F', detail
of palmar angle of the propodus of P1; G, second gnathopod; H, propodus of second gnathopod; H', detail of palmar angle
of the propodus of P2, left inner face, right outer face; |, third pereiopod; J, fourth pereiopod; K, fifth pereiopod; L,
sixth pereiopod; M, seventh pereiopod; N, third uropod; O, telson; P, meta- and urosome.
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Description. A Mae Maximum length observed
18.5 mm. Metasome segments 1 to 3 each bear
several setae on the dorsal surface aswell asa
dorsomedian process. Moreover, 8 to 14 setae are
implanted along the lateroposterior margin of each
metasome segment. Urosomites 1 and 2 moderately
elevated, slightly compressed laterally. The dorsal
armature of the urosomites consists of one

and two lateral groups of elements on
each segment. The 2 or 3 spinesand 1 to 4 setae
that usually occur in these groups can be mutually
replaced (fig. ).

Thelateral cephalic lobes are rounded. The
eyes are ovoid, aslong as or dlightly shorter than
the diameter of the peduncle of Al (fig.

The length of the first antenna varies from 2/5
to 3/5 of the body length. Peduncle segments 2
and 3 both have 2 groups of short setae along the
ventral margin. The main flagellum (with up to
38 segments) and the accessory flagellum (with
3 to 5 segments) are poorly setose (fig.

The gland cone of antenna 2 reaches the top of
the third peduncle segment. Peduncle segments 4
and 5 have 3 and 5 groups of setae, respectively,
along the ventral margin; these setae are never
longer than the diameter of the peduncle seg-
ments. The up to 14-segmented flagellum is
moderately slender, dorsoventrally compressed,
bearing calceoli. Reduced numbers of setae are
implanted near the top of each flagellar segment,
being nearly aslong as the diameter of these
segments ( fig. ).

The second segment of the mandibular palp is
armed with 3 or 4 setaein its proximal part and
5 or 6 setaeinitsdistal part. Segment 3 bears
24 to 27 D-setae, one group of A-setae, one group
of B-setae and 4 or 5 E-setae (fig.

Gnathopod 1 ispoorly setose, the setae being
straight (fig. The propodus is almost twice
as long as wide, armed with amedial palmar spine,
2 or 3 palmar angle spines and several smaller
spines along the posterior margin. The setation is
poorly developed, short (fig. The setation
of the second gnathopod is somewhat richer than
that of the first (fig. The propodus is armed
with amedial palmar spine, 3 or 4 palmar angle
spinesand 3 spines on the inner surface near the
palmar angle. The posterior margin is armed with
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8 t0 10 groups of medium long setae, sometimes
accompanied by some small spines (fig.

Pereiopod 3 is moderately setose; the posterior
margin of segments 3 to 5 bears many groups of
straight setae, nearly as long as the diameter of
the segments. The posterior margin of segment 6
is provided with several pairs of short spines
accompanied by short setae (fig. Pereiopod
4 isdlightly less setose than P3 (fig. 10J). Coxal
plates 1 to 4 have rounded inferior corners.

Segments 3 to 6 of pereiopods 5 to 7 bear short
setae, intermixed with spines, at the anterior
margin. Their basal segment has no setae on the
interior surface (fig.

Uropod 3 is moderately long, itsinner ramus
being 4/5 to 5/6 of the first segment of the outer
ramus. The outer margin of the exopodite is
moderately setose, most of the setae being rather
short and simple. The greater part of the setae
along the other margins of endo- and exopodite is
plumose (figs. and 11H).

The shape of the epimeral plates changes from
dlightly pointed in the first to very sharp in the
third. The inferior margin of epimeres 2 and 3
bears several setae intermixed with spines (fig.

The telson lobes are about twice as long as

wide, each lobe bearing 2 or 3 distal spines, ac-
companied by several medium long setae (up to
twice as long as the spines). A few setae may be
implanted on the dorsal surface of each lobe
(figs. 100,
Female: Apart from the normal sexual dimorphism
like the absence of calceoli and of medial palmar
spines, most characters resemble those of males
(fig. 11J-N). The exopodite of uropod 3 never
bears plumose setae along its outer margin. Within
the roeseli-group, females of this species are easily
recognizable because of the presence of setae on
the dorsal surface of the metasome segments.

Colour of live specimens unknown.

Variability. A Like in most members of this
group, the length of the dorsal metasome processes
isvariable. Likewise, the number of setae on the
dorsal surface of the metasome segmentsis largely
variable. Usually the number variesfrom 5 or 6
on thefirst to 10 to 14 on the third metasome
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at Gemic, prov. Burdur, Turkey. A, second an-

Fig. 11. A-F, Gammarus obnixus n. sp., 8.6 mm, from Lake
tenna; B, third pereiopod; C, fourth pereiopod; D, seventh pereiopod; E, third uropod; F, telson.
8.1 mm, from Obruk, prov. Konya, Turkey. G, meta- and urosome; H, third uropod,;

G-l, Gammarus n. sp.,
I, telson.
J-N, do., 7.7 mm. J, second antenna; K, third pereiopod; L, fourth pereiopod; M, seventh pereiopod; N, third uropod.
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segment. In the population from Kirsehir the
number is reduced to 2 or 3 on each segment. In
the population from Arsuz, dorsal setae are only
occasionally found. Nevertheless, the presence of
setae must be considered a stable character: They
are already present in very small animalswith a
total length of 3.3 mm. The length of the setae
along the posterior margin of pereiopods 3 and 4
is aso rather variable. In the population from
Aksaray they are shorter than in most other popula-
tions. The posterior margin of the metasome
segments sometimes makes an almost crenulated
impression because of the setae implanted here.

Material examined. —

Turkey: Prov. Konya, road from Sultanhani to Konya, near
Obruk, 11-V11-1973, many specimens (M.C.S.N., K.C.).
do., Obruk, 6-V111-1947, 2 specimens (Z.M.H.).
do., between Sultanhani and Konya, 11-V11-1973, many
specimens (M.C.S.N.).

Prov. Nigde, Esmo Kaya, near Aksaray, 4-VI11-1947, 10
specimens (Z.M.H.).

— do., Aksaray, 5 specimens (Z.M.H.).

— Prov. Kirsehir, surroundings of 19-V-1959, 20
specimens, accompanied by G. cf. balcanicus (Z.M.H.).
— do., spring near 19-V-1959, 10 specimens

(Z.M.H.).

— Prov. Hatay ( = Antakya), Arsuz, 11-1946, 12 specimens
(Z.M.H.).

Loc. typ. — Turkey, prov. Konya, road from Sultanhani to

Konya, near Obruk. The holotype, 13.8 mm, and many

paratypes have been deposited in the collections of the Museo

civico di Storia naturale, Verona. Two paratypes have been
deposited in the Karaman Collection, Titograd.

Distribution. — Southern and southeastern part of
Turkey (see map I1).

Remarks and affinities. — G. differsfrom
G. goedmakersae, G. obnixus, G. stojicevici and
G. argaeus in the presence of setae on the anterior
margin of P5to P7. It differs from G. pavo and
G. roesdli inits poorly setose antenna 2 and its
sharp epimeres. It differsfrom al other members
of this group by the presence of setae on the dorsal
surface of metasomites 1 to 3.

This speciesis dedicated to Dr. Mladen Kara-
man who collected part of the material studied.

Ecology. — Unknown.

Gammarus obnixus n. sp. Figs. 12.

Diagnosis. — Medium large species with three
dorsal processes. Antenna 2 very slender, poorly
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setose, without calceoli. Pereiopods 3 and 4 poorly
setose, pereiopods 5 to 7 without setae along the
anterior margin. Exopodite of uropod 3 poorly
setose. Epimeres moderately pointed, armed with
spines and short setae.

Description. A Male: Maximum length observed
14 mm. Metasome segments 1 to 3 each have a
dorsomedian process. Setae are absent on the dorsal
surface of the metasome segments; 4 or 5 short
setae are implanted along the lateroposterior mar-
gin of these segments. Urosome segments 1 and 2
are slightly elevated, segment 3 isflat. Each seg-
ment is armed with a middorsal group of elements
and alateral group on each side, consisting of 1
to 3 spinesintermixed with 0 to 3 short setae
(fig. 12P).

The lateral cephalic lobes have rounded to
guadrangular corners. The eyes are dightly reni-
form, as long as or shorter than the diameter of
the peduncle of Al (fig. 12A).

Thefirst antenna attains about 3/5 of the body
length. Peduncle segment 1 only bears some dista
groups of setae, peduncle segments 2 and 3 each
have 2 or 3 ventral groups of short setae. The
main and accessory flagella have 23 to 30 and 2
to 4 segments, respectively (fig. 12B).

The second antennaiis slender and poorly setose.
The gland coneis as long as the third segment.
Peduncle segments 4 and 5 bear 3 or 4, and 4 or 5
groups of short setae, respectively, along the
ventral margin. These setae are always shorter than
the diameter of the segments. The flagellum is
very slender, up to 14-segmented, not compressed.
The setae implanted near the top of each flagellar
segment are shorter than the length of these seg-
ments. Calceoli are absent (fig. 12C).

Segment 2 of the mandibular bears 2 to 4
setaeinits proximal part and 10 to 14 setaeinits
distal part. Segment 3 isarmed with 27 to 30 D-
setae, 4 to 6 E-setae, 2 groups of A-setae and 2
groups of B-setae (fig. 12D).

Gnathopods 1 and 2 are moderately setose, with
straight setae only (fig. 12E, G). The propodus
of both gnathopods is elongate, twice as long as
wide; the armature does not show important dif-
ferences with that described for G. roesdli (fig.
12F, H).
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Fig. 12. A-P, Gammarus obnixus n. sp., 13.2 mm, from Lake Acigol at Gemic, prov. Burdur, Turkey. A, head; B, first
antenna; C, second antenna; D, mandibular E, first gnathopod; F, propodus of first gnathopod; G, second
gnathopod; H, propodus of second gnathopod; 1, third pereiopod; J, fourth pereiopod; K, fifth pereiopod; L, sixth pereio-
pod; M, seventh pereiopod; N, third uropod; O, telson; P, meta- and urosome.
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LIST OF (SUB)SPECIFIC NAMES USED IN THIS PAPER (names in current use are printed in italics, synonyms in roman

characters)
182 e ———————————— 186
argaeus DraChyuUrus ... 182 tetracanthus 170
argaeus burduri . 182  triacanthus . 170
AIJACUS s 186  triacanthus graecus L. 170
FIUVIALIIIS oo 170  triacanthus f. montenegrinus . 170
goedmakersae 178  triancanthus nisike .. 170
188 triacanthus prespensis L. 170
192 triacanthus semiarmatus ... 170
pavo 176  triacanthus strumicae . . . 170
pulex 170  triacanthus triacanthus. . . 170
roeseli (Roeseli) . 170  triacanthus f. vardarensis ... 170
roeselii (Roeselii) . 170  vardarensis . 170
roeseli meridionalis . 170  vardarensis semiarmatus. . ... 170
170  vardarensis vardarensis . . . 170
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