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Abstract

The Gammarus ochridensis Schidf. Complex of species from Ohrid Lake
is studied and figured. Six different Gammarus species (fam. Gammaridae)
under the name G. ochridensis Schif. were discovered: G. ochridensis Schif.
1925, G. parechiniformis n. sp., G. solidus n. sp., G. lychnidensis (Schell.
1943), G. macedonicus G. Kar. 1976 and G. stankokaramani G. Kar. 1976.

Gammarus ochridensis and G. parechiniformis live in the coastal zone
and G. solidus, G. stankokaramani, G. macedonicus and G. lychnidensis live
in deeper zone of Ohrid Lake.

The key for determination of species of G. ochridensis—Complex is
composed.

MzBON

Gammarus ochridensis Schaf. gomniekc Bpcra M3 OXpHACKOr je3epa je
cryaupad ¥ Hanprad. OTKpuBeHO je 6 pa3iamumTux Bpcrta M3 popa Gammarus
(fam. Gammaridae) Bobennx po0 caga nox BpcroM G. ochridensis: G. ochri-
densis Schif. 1925, G. parechiniformis n. sp., G. solidus n. sp., G. lychniden-
sis (Schell. 1943), G. macedonicus G. Kar. 1976. and G. stankokaramani G.
Kar. 1976.

Gammarus ochridensis 1 G. parechiniformis xuBe y o0anHOj 30HHM, a
G. solidus, G. stankokaramani, G. macedonicus u G. lychnidensis xuse y
ayomsuM pujesnoBuma OXPHUACKOr jesepa.

IIpunoxeH je KJbyd 3a jperepmmHammjy Bpcra G. ochridensis—kom-
IJIeKca.

INTRODUCTION

Ohrid Lake is situated in the SW part of Macedonia, on the
695 m. above the sea level; its origin is tectonic, probably of ter-
tier age. The surface of the lake is almost 350 km® ant the ma-
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ximum depth 286 m. There are many springs along the coast of
the lake (StudendiSte—Biljanini Izvori springs, springs of Drim
River near monastery Sv. Naum etc.).

Because of specific origin, depth and age of the Lake, many
endemic genera and species of different animals live in it.

Concerning the Amphipoda, the species of 3 genera are present
in the Lake (genera Niphargus, Synurella and Gammarus), each of
them with endemic Lake’s species.

The first data about Amphipoda from Ohrid Lake mentioned
Schaferna 1925 describing Gammarus ochridensis n. sp. from
the coast of the Lake.

Karaman S. (1929a) described Niphargus ohridanus n. sp.
from deeper parts of the Lake and N. sanctinaumi n. sp. from
spring Sum near Struga.

In the same year Karaman S. (1929b) described three
other amphipod from Ohrid Lake: Synurella longidactylus, one
valid species, Carinogammarus roeselii meridionalis recently sy-
nonymized with G. roeselii Gerv. and G. echiniformis, because he
has not seen Schéferna’s paper of 1925. That last species Kar a-
man S. (1931) synonymized with G. ochridensis describing G. oc-
hridensis abyssalis n. ssp. from deeper water of the Lake.

Karaman S. (1943) described Niphargus maximus n. sp.
from spring of Drim River near Sv. Naum. Schellenberg
(1943) described Gammarus ochridensis forma lychnidensis n. f.
from Ohrid Lake near Ohrid town, from 17—22 meters depth, now
removed to the specific range.

Karaman G. (1963) described Niphargus maximus petkov-
skii n. ssp. from Biljanini Izvori-spring. Recently, Karaman G.
(1976a, 1976b) described two new Gammarus species from deeper
waters of Ohrid Lake, Gammarus stankokaramani and G. macedo-
nicus.

PROBLEM OF G. OCHRIDENSIS SPECIES-COMPLEX

During our recent and present study of Gammarus ochriden-
sis Schif. from different part of Ohrid Lake, we were very sur-
prised when we established that 6 different species were concealed
under the name G. ochridensis : ochridensis, parechiniformis, so-
lidus, lychnidensis, stankokaramani and macedonicus.

Gammarus ochridensis Schéaferna (1925) was described
from the coastal lake-waters under the stones, accompanied by
shells Dreissensia polymorpha. This species has long setae at pro-
ximal part of antenna 1 and on antenna 2, what is visible on the
fig. 1 of Schaferna’s paper (1925, p. 3), and supported by S.
Karaman’s description of the same species (1929b).
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Karaman S. (1931) described Gammarus ochridensis aby-
ssalis n. ssp. from deeper waters of the Lake, based on more slen-
der pereopod-dactyls, by more setose pereopods 5—7 and epimere,
etc., and all authors (sensu auct.) considered it as a good deep-wa-
ter subspecies.

During the reexamination of original S. Karaman’s material
and my material too, we found this taxon accompanied by G. oc-
hridensis, G. parechiniformis, G. lychnidensis or G. stankokarama-
ni in the mixed populations, but always without transitive forms
among them. Based on these facts, we concluded that abyssalis is
not subspecies but a distinct species living in deeper waters of the
Lake.

Unfortunately, the name abyssalis is preoccupied name (nom.
preocc.) because Dybowsky described in 1874 Gammarus bo-
rowskii subvar. abyssalis n. subv., one amphipod from Baykal La-
ke, and we propose the new name, Gammarus solidus n. sp. (nom.
nov.) for it (sensu art. 57 of International Code of Zoological No-
menclature).

Schellenberg (1943) described G. ochridensis forma lyc-
hnidensis n. f. from Ohrid Lake. After the reexamination of topo-
tipic material and other material of this taxon also, we concluded
that lychnidensis is not form but one good distinct species well
characterized by long third peduncle segment of antenna 1, by seto-
se antenna 2 without calceola etc. This species was found sometim-
es intermixed with G. solidus, G. stankokaramani, G. parechiniform-
is and G. ochridensis.

G. lychnidensis was never later elevated to the specific or sub-
specific range, but this taxon is valid sensu International Code of
Zoological Nomenclature, art. 10b, and we elevated it now to the
specific range, Gammarus lychnidensis (Schellenberg 1943).

G. stankokaramani G. Kar. 1976. is a good distinct species li-
ving in deeper Lake’s water, characterized by specific armature and
pilosity of antennae 1 and 2, by armature of gnathopods 1—2 etc.

G. macedonicus G. Kar, 1976, one species living in deeper part
of the Lake is allied to G. stankokaramani in the armature of gna-
thopods 1—2 in males and females, but differing from in the shape
and pilosity of antennae 1—2 and mandible palp, as well as in smal-
ler and stouter body and extremities.

In several localities along the coast of Ohrid Lake we found the
populations of Gammarus very similar to G. ochridensis, but dif-
fering from it only in the presence of short setae on proximal part
of antenna 1 and on antenna 2. These populations with short setae
were found sometimes intermixed with specimens of G. lychnidensis
or G. solidus (in coastal waters on depht of up to 40 meters), but
never together with G. ochridensis.
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Although very similar to G. ochridensis, we decided to consider
these populations with short setae on antenna 1 provisorily as a
distinct species, Gammarus parechiniformis n. sp., because:

— We have had still not proved that parechiniformis is identic
with G. ochridensis because along the coast of Ohrid Lake we found
populations with long setae on antenna 1 (at coast of Lake between
Ohrid and Sv. Naum on several places, in deeper coastal waters up
to 40 meters depth) belonging to G. ochridensis, and populations
with short setae on antenna 1 (springs Biljanini Izvori, springs of
Drim River near Sv. Naum etc.) belonging to G. parechiniformis,
always in isolated populations;

— The pilosity of antenna 1 is very stable specific character
within many other groups of genus Gammarus (Gammarus frater
and G. komareki within G. pulex group etc.);

— We found not transitive specimens within each population
of both species.

But, on the other hand, the absence of the finding of both spe-
cies in the mixed populations, although they occur similar coastal
area, the difference of both species to each other in the pilosity of
antennae 1—2, only, as well as the finding of one sample of several
damaged specimens from 40 meters depth having pilosity of ante-
nnae 1—2 transitive between both species (although depth of 40
meters is the maximal depth on which both species were found, and
this ecological data must also be taken in consideration), suggested
that the specific range of G. parechiniformis is still slightly uncer-
tain and that it must be checked and supported in the future trough
the detailed examination of both species based on much richer mate-
rial as well as through the breeding experiments.

KEY TO THE SPECIES OF GAMMARUS OCHRIDENSIS-COMPLEX

1. Flagellum of antenna 2 with numerous short setae at inferior
margin forming brush. Third mandible palp segment with
C-setae. (calceolas absent)

G. macedonicus G. Kar. 1976b

— Flagellum of antenna 2 without brush of setae at inferior mar-
gin. Third mandible palp segment without C-setae . . . 2

2. Antenna 2 in females with calceolas (palm of gnathopods 1—2 in
females with median palmar spine)

G. stankokaramani G. Kar. 1976a

— Antenna 2 in females without calceolas . . . 3

3. Peduncle segment 3 of antenna 1 as long as or longer than pe-
duncle segment 1. Calceolas on antenna 2 in males absent (pe-
duncle of antenna 1 with long setae at ventral margin)

G. lychnidensis (Schell. 1943)
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— Peduncle segment 3 of antenna 1 shorter than peduncle segment

1. Calceolas on antenna 2 in males present . . . . . . . 4

4. Inferior surface of segment 2 of pereopods 6—7 in males with

setae. Epimere 2—3 with numerous setae. Anterior margin of

pereopods 5—7 with spines intermixed with numerous long
setae (pereopods 3—4 moderately setose)

G. solidus n. sp.

— Inferior surface of segment 2 of pereopods 6—7 in males without
setae. Epimere 2—3 with spines, sometimes intermixed with
1—2 setae only. Anterior margin of pereopods 5—7 with spi-
nesonly . . . . . . . . . . . . . . . . . . .5

5. Ventral margin of peduncle and proximal flagellum segments of
antenna 1 bearing long setae. Antenna 2 with long setae

G. ochridensis Schif. 1925

— Ventral margin of peduncle and of proximal flagellum segments
of antenna 1 bearing short setae. Antenna 2 with short setae.

G. parechiniformis n. sp.

GAMMARUS OCHRIDENSIS (SCHAFERNA 1925)
figs.: I—III

S y n.: Echinogammarus ochridensis Schéferna 1925, p. 3, figs.
Gammarus echiniformis Karaman S. 1929a, p. 94, fig. 8.
Gammarus ohridensis ohridensis Karaman S. 1931, p. 53,
fig. 11b, £, d.

Gammarus (Rivulogammarus) ochridensis Schellenberg
1937, p. 270; Stankovi¢ and Pljaki¢ 1962, p. 68, fig. 1a.
Gammarus (Rivulogammarus) ochridensis (part.) Schellen-
berg 1943, p. 97.

Rivulogammarus ochridensis ochridensis Karaman G. 1968,
p.- 55.

Rivulogammarus ochridensis Straskraba 1967, p. 208.
Gammarus ochridensis ochridensis Karaman G. 1974, p. 11.

Description: Male: Body length of our specimens up 1o
18 mm. Dorsal surface of last mesosomsegment smooth, that of all
three metasomsegments provided with several spines intermixed
with several setae each, like that in G. stankokaramani (fig. L,9).
Urosome weakly elevated, urosomites 1—3 with one dorsomedian
and 2 dorsolateral groups of elements each (elements are composed
of 2—3 spines accompanied by 1—3 setae each) (fig. 1,9).
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7

Fig. I. Gammarus ochridensis Schif.,, coast of Ohrid Lake, male 15 mm.
1 = head; 2 = pereopod 3; 3 = pereopod 4; 4 = pereopod 5; 5 = pereopod
6; 6—7 = pereopod 7; 8 = uropod 3; 9 = metasome and urosome.
Cua. 1. Gammarus ochridensis Schif., obana Oxpuackor jesepa, Myzjak 15 mm:
1 = ryaBa; 2 = mnepeonox 3; 3 = mepeonox 4; 4 = mnepeornoyg 5; 5 = Iepeo-
noxn 6; 6—7 = mepeomox 7; 8 = ypomnoj 3; METa3oM M YPO30M.
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Lateral cephalic lobes subrounded, eyes slightly reniform, as
long as or slightly longer than the diameter of the peduncle of an-
tenna 1 (fig. I,1).

Antenna 1 reaching 3/5 of the body, densely setose. Peduncle
segments 1—3 progressively shorter toward segment 3, bearing gro-
ups of setae at ventral margin: first peduncle segment bearing 3—4
groups of setae, segment 2 bearing 5—6, and segment 3 bearing
4—5 groups of setae at ventral margin (setae are as long as first
peduncle segment) or longer than the diameter of the segment s
(segments 2—3). Principial flagellum up to 26-segmented, bearing
long setae in proximal part (setae are up to 2.5 times as long as
the diameter of the segments) and short setae in distal part (setae
are as long as or shorter than the diameter of the segments). Acce-
ssory flagellum 3—4 segmented (fig. II, 1).

Antenna 2 moderately setose. Peduncle segments 4—5 bearing
6—T7 groups of setae at ventral margin each (setae are as long as
or much longer than the diameter of the segments) (fig. II, 2,9).
Flagellum moderatelly slender, weakly dorsoventrally compressed,
poorly setose. Flagellar segments bearing at ventral margin setae
almost as long as or weakly longer than the diameter of the seg-
ments, neverforming a brush; calceolas present, antennal gland co-
ne short (fig. II, 2, 9).

Mouthparts normal. Mandible palp: first segment with one seta,
second segment with 6—8 setae in proximal and 6—9 setae in dis-
tal part. Third segment with 32—38 D-setae, 5—6 E-setae, 3 groups
of B-setae and one group of A-setae (fig. II, 3).

Coxa 1 with weakly concave anterior margin (fig. II, 4), coxae
2—4 normal (fig. I, 2—3, II, 4, 6).

Gnathopods 1—2 moderately setose, bearing all straight setae.
Gnathopod 1: segment 6 pyriform, with 3—5 groups of setae and
2—3 pairs of short spines at posterior margin. Palm with one me-
dian and 3 corner spines on outer surface and with 2 subcorner spi-
nes on inner surface (fig. II, 4—5). Dactyl moderately slender, be-
aring one, ocassionally 2 setae at dorsal surface.

Gnathopod 2: segment 6 nearly as long as that of gnathopod 1,
with 8—10 groups of setae at posterior margin. Palm weakly con-
cave, with one median and 3 corner spines on outer surface and
with 2 subcorner spines on inner surface (fig. II, 6—7), dactyl like
that of gnathopod 1.

Pereopods 3—4 poorly setose, similar to each other by the pilo-
sity. Posterior margin of their segment 4 with 6 groups of setae as
long as or shorter than the diameter of the segments; segment 5 at
posterior margin with 3—4 groups of short setae intermixed with
spines; posterior margin of segment 6 with 4—5 pairs of short spi-
nes accompanied by one short seta (fig. I, 2—3). Dactyl short and
stout.
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Fig. II. Gammarus ochridensis Schif.,, coast of Ohrid Lake, male 15 mm:
1 = antenna = 1; 2 = antenna 2; 3 = mandible palp; 4—5 = gnathopod 1;
6—7 = gnathopod 2; 8 = telson; 9 = antenna 2 of male 14 mm.

Ca. II. Gammarus ochridensis Schéaf,, obana Oxpupackor jesepa, MyzKjak

15 mm: 1 = antena 1; 2 = aHreHa 2; 3 = MaHAMOyJapHM majamnyc; 4—5 ==

rHatonoy 1; 6—7 = ruartomox 2; 8 = Tey30H; 9 = aHTEeHa 2 My:KjakKa Of
14 mm.
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Pereopods 5—7 moderately long, their segments 3—6 at both
margins with groups of spinses, without or with 1—2 very short
setae each; segment 2 without setae on distoposterior part of inner
surface (fig. I, 4—6). Dactyl short and stout (fig. I, 7).

Pleopods with 2 retinacula each. Epimere 1—2 moderately po-
inted, epimera 3 moderately or shoarp pointed. Distal margin of
epimere 2—3 provided with 2—3 spines, usually without setae
(fig. 1, 9).

Uropods 1—2 normal. Uropod 3 moderately long, poorly setose
(fig. I, 8). Inner ramus reaching 2/5 — 1/2 of first segment of outer
ramus, bearing plumose setae intermixed with spines at both mar-
gins. Outer ramus with short plumose setae at inner margin and
with simple setae intermixed with single spines at outer margin.

Telson short, slightly broader than long (fig. II, 8). Each lobe
with 2 distal spines intermixed with 2—3 short setae, dorsal surface
smooth.

Female: The pilosity of antennae 1—2 (fig. III, 2), uropod
3 (fig. III, 9), epimere and pereopods 5—7 (fig. III, 7) like those in
males. Calceola absent (fig. III, 2).

Gnathopod 1: palm of segment 6 with 2 corner and several
marginal spines, as well as with 2 subcorner spines; median palmar
spine absent (fig. III, 3).

Gnathopod 2: Palm with 2 corner and 2 subcorner spines, me-
dian palmar spine absent (fig. III, 4).

Pereopods 3—4 bearing remarkably longer setae than those in
males (fig. III, 5—6). Posterior margin of segment 4 of pereopod 3
with 4—5 groups of setae longer than the diameter of the segment;
that of pereopod 4 with setae nearly as long as the diameter of the
segment.

Variability. The number of groups of setae on antenna
1 is variable as well as the armature of dorsal surface of all threc
metasomsegments. Calceola are present and last mesosomsegment is
smooth in all our specimens. The length of setae on antennae 1—2
is rather variable, but always within the limit of the species.

Material examined: Yugoslavia: Ohrid Lake:

— Ohrid Lake, W. of the Ohrid Town, under stones on the
coast of the Lake, July 13, 1939, many spec. (leg. S. Kara-
man);

— coast of Ohrid Lake, 1924, 10 spec. (leg. S. Karaman);

— coast near Sv. Jovan, Ohrid, June 17, 1939, 6 exp. (leg. S.
Karaman);

— spring near Ohrid Town, 1934, 20 spec. (leg. S. Karaman);

— Beach between Ohrid and Sv. Naum, under stones, July
1969, many spec. (leg. G. Karaman);
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Fig. III. Gammarus ochridensis Schif., coast of Ohrid Lake, female 9.5 mm:
1 = antenna 1; 2 = antenna 2; 3 = gnathopod 1; 4 = gnathopod 2; 5 =
pereopod 3; 6 = pereopod 4; 7 = pereopod 7; 8 = telson; 9 = uropod 3.

Cua. III. Gammarus ochridensis Schif., obana Oxpuackor jesepa, xKeHka 9.5 mm:
1 = anrena 1; 2 = aHreHa 2; 3 = rHaronoxg 1l; 4 = ruaronoy 2; 5 =
nepeoniog 3; 6 = mepeornox 4; 7 = mnepeonox 7; 8 = Ten3oH; 9 = ypomnox 3.



Gammarus ochridensis Species Complex 59

— Beach and small spring between Ohrid and Sv. Naum, June
14, 1972, many spec. (leg. G. Karaman);

— Ohrid Lake, August 30, 1970, many juv spec. accompanied

by G. lychnidensis (leg. Atanasov).

Localities cited: coast of Ohrid Lake (Schidferna
1925, Karaman S. 1929, 1931).

Loc. typ.: Coast of Ohrid Lake, under stones.

Remarks and affinities: Based of scarce pilosity
of the body, G. ochridensis belongs to Gammarus balcanicus group.
G. ochridensis is characterized by dorsal armature of all three me-
tasomsegments consisting several spines and setae each. The similar
armature of metasomsegments has G. accolae G. Karaman 1973 des-
cribed from Kirgdz by Antalya in Turkey, but G. ochridensis differs
from it by more setose antenna 2 bearing calceola in males and by
less pointed epimera 3.

Ecology: G. ochridensis lives in coastal Lake waters.; it
was found with G. lychnidensis in one sample only.

GAMMARUS PARECHINIFORMIS N. SP.
figs.: IV—VI

S y n.: Gammarus (Rivulogammarus) ochridensis (part.) Sche-
llenberg 1943, p. 97.

Gammarus ochridensis ochridensis (part.) Karaman G.
1974. p. 11.

Descrption: Male: Body length of our specimens up
to 16.7 mm. Mesosomsegments dorsally smooth. Metasomsegments
1—3 bearing on dorsal surface 5—15 spines each, intermixed with
4—6 setae (fig. 1V, 8).

Urosome slightly elevated, urosomites 1—3 bearing one dor-
somedian and 2 dorsolateral groups of elements consisting 2—4 spi-
nes accompanied by 0—2 setae each.

Lateral cephalic lobes subrounded, eyes slightly reniform, as
long as or slightly longer than the diameter of peduncle of ante-
nna 1 (fig. IV, 1).

Antenna 1 reaching 3/5 of the body, poorly setose (fig. IV, 2).
Peduncle segments 1—3 progressively shorter towards segment 3.
Segment 1 with 2 groups, segment 2 with 3—4 groups and segment
3 with 2—3 groups of short setae at ventral margin (setae are usua-
lly shorter than the diameter of the segments except segment 3
where the setae are nearly as long as the diameter of the segments).
Principal flagellum poorly setose, up to 30 segmented, segments bea-
ring short setae as long as or shorter than the diameter of the seg-



60 Gordan S. Karaman

Fig. IV. Gammarus parechiniformis n. sp., spring near Sv. Naum, male 14.3
mm: 1 = head; 2 = antenna 1; 3 = antenna 2; 4—5 = gnathopod 1; 6—7 =
gnathopod 2; 8 = metasome and urosome; 9 — telson.

Ca. IV. Gammarus parechiniformis n. sp., u3Bop koxg Cs. Hayma, Myxjak
143 mm: 1= rijaBa; 2 = aHreHa 1; 3 = aHreHa 2; 4—5 = ruaromnog 1; 6—7
= rHaToron 2; 8 = MeTa3oM M YpPO30M; § = TeJ30H.
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ments. Accessory flagellum 3—4 segmented. Antennal gland cone
short.

Antenna 2 poorly setose: peduncle segment 4 with 4 groups of
short setae, segment 5 with 5—6 groups of setae at ventral margin
(setae are as long as or shorter than the diameter of the segments).
Flagellum slender, up to 13-segmented, segments with short setae
at ventral margin not forming a brush (setae are as long as or
shorter than the diameter of the segments), calceolas present (fig.
1V, 3).

Mouthparts basic. Mandible palp: first segment without setae,
second segment with 7—10 setae in proximal and 8—10 setae in
distal part. Third palp segment with 28—32 D-setae, 6—7 E-setae,
one group of A-setae and 2 groups of B-setae; C-setae are absent
(fig. V, 1).

Coxa 1 with slightly concave anterior margin, coxae 2—4 nor-
mal (fig. IV, 4). Gnathopods 1—2 bearing all straight setae, modera-
tely setose.

Gnathopod 1: segment 6 pyriform, with 3—4 groups of spines
at posterior margin intermixed with groups of setae (fig. IV, 4—5).
Palm with one median and 2—3 corner spines on outer surface and
with 2—3 subcorner spines on inner surface. Dactyl moderately
slender, bearing one seta on dorsal margin.

Gnathopod 2: segment 6 scarcely longer than that of gnathopod
1, bearing 8—10 groups of straight setae at posterior margin (fig.
IV, 6, 7). Palm concave, with one median and 3—4 corner spines on
outer surface and with 2 subcorner spines on inner surface. Dactyl
like that of gnathopod 1.

Pereopods 3—4 poorly setose. Pereopod 3: Posterior margin of
segment 4 with 5—6 groups of setae as long as or shorter than the
diameter of the segment (fig. V, 2). Segment 5 with 3 groups of
short setae intermixed with spines. Posterior margin of segment 6
bearing 5—6 pairs of short spines accompanied by one short seta
each. Dactly stout, short.

Pereopod 4 weakly shorter and slightly less setose than pereo-
pod 3 (fig. V, 3).

Pereopods 5—7 moderately long (fig. V, 4—6), their segments
3—6 bearing groups of spines at both margins, practically without
setae. Posterior margin of segment 2 with slightly longer setae; no
setae on distionferior surface of segment 2. Dactyl stout, short, less
than half as long as segment 6 (fig. V, 7).

Pleopods with 2 retinacula each. Epimere 1—2 moderately,
epimera 3 almost strongly pointed (fig. IV, 8). Distal margin of epi-
mere 2—3 provided with 3—5 spines each, without setae.

Uropods 1—2 normal. Uropod 3 moderately long, poorly setose
(fig. V, 8). Inner rumus reaching 2/5 to 1/2 of the first segment of
outer ramus, bearing at both margins plumose setae intermixed
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5
6
7
Fig. V. Gammarus parechiniformis n. sp., spring near Sv. Naum, male 14.3

mm: 1 = mandible palp; 2 = pereopod 3; 3 = pereopod 4; 4 = pereopod 5;
5 = pereopod 6; 6—7 = pereopod 7; 8 = uropod 3. Female 9.3 mm: 9 =

antenna 1; 10 = antenna 2.
Ca. V. Gammarus parechiniformis n. sp., u3Box xox Ce. Hayma, my:jak, 14.3
mm: 1 = magamOyJapHyM naamnyc; 2 = nepeornoxn 3; 3 = 1mepeornon 4; 4 =

nepeonox 5; 5 = mnepeomnox 6; 6—7 = mnepeonox 7; 8 = ypomnoxg 3. 2Kenxka
9,3 mm: 9 = anrena 1; 10 = anrena 2.
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with single spines. Outer ramus bearing groups of spines intermi-
xed with sinple setae at outer margin; inner margin of the same
ramus with plumose setae accompanied by single spines.

Telson slightly longer than broad, each lobe with 2—4 distal
spines accompanied by 0—2 short setae (fig. IV, 9), dorsal surface of
lobes smooth.

Female: Dorsal armature of the body and the pilosity of
antennae 1—2 like those in males (fig. V, 9). Flagellum of antenna
2 slender, without calceolas, setae are scarcely longer than those in
males (fig. V, 10).

Gnathopod 1: segment 6 pyriform, bearing several spines accom-
panied by groups of setae at posterior margin. Median palmar spi-
ne absent, but 3 corner and 2 subcorner spines are present. Dacty!
with one dorsal seta.

Gnathopod 2: segment 6 slightly longer than of gnathopod 1,
palm with 3 corner and 2 subcorner spines, median palmar spine
absent. Dactyl like that of gnathopod 1.

Pereopods 3—4 distinctly more setose than those in males: po-
sterior margin of their segments 4—5 with several groups of nume-
rous setae as long as or longer than the diameter of the segments
(fig. VI, 1—2). The pilosity of pereopods 3—4 subequal to each other.

Pereopods 5—7: anterior margin of segments 3—6 provided
with spines accompanied by single short setae (fig. VI, 3—5). Proxi-
moinferior surface of segment 2 of all three pereopods with setae,
distoinferior one without setae.

Epimere, uropods and telson like those in males.

Variability. The length of setae on antennae 1—2 is
rather variable but always within the limit of the species. Telson
lobes bearing 2—4 spines each.

Material examined: Yugoslavia, Ohrid Lake:

— Springs near Sv. Naum Monastery, Sept., 1934, many spec.
(leg. S. Karaman);

— ibid., July 21, 1969, many spec. intermixed with G. roeselii
(leg. G. Karaman).

— Sv. Naum — Kolibarci, August, 3, 1930, 6 spec. (leg. S. Ka-
raman);

— Biljanini Izvori — springs, July 21, 1969, many spec. inter-
mixed with G. roeselii (leg. G. Karaman);

— Ohrid Lake, depth 20—25 m, Sept. 1, 1939, 30 spec. inter-
mixed with G. lychnidensis (leg. Dr. T. Wolski);

— Ohrid Lake, depth 0,20 m, Sept. 4, 1934, 20 spec. (leg Dr. T.
Wolski);

— Ohrid Lake, depth up to 40 m near Sv. Jovan, July 18, 1939,
15 spec. intermixed with G. lychnidensis (leg S. Kara-
man);
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Fig. VI. Gammarus parechiniformis n. sp., spring near Sv. Naum, female 9.3
mm: 1 = pereopod 3; 2 = pereopod 4; 3 = pereopod 5; 4 = pereopod 6;
5 = pereopod 7.

Gammarus lychnidensis (Schell.), Ohrid Lake near Sv. Jovan, depth 30—40 m,
male 12.7 mm: 6 = metasome and urosome.

Cn. VI. Gammarus parechiniformis n. sp., uzBop Koz CB. Hayma, zxKeHkKa
9.3mm: 1 = mepeomnox 3; 2 = mepeomnox 4; 3 = mnepeornog 5; 4 = nepeonof 6;
5 = mnepeonox 7.

Gammarus lychnidensis (Schell.), Oxpuzacko jezepo rox CB. JoBaHa, AyOuHA
30—40 m, myxjak 12,7 mm: 6 = MeTa3oM M yYpPO30M.
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— Ohrid Lake, depth 40 m, Sept. 1934, 15 spec. intermixed

with G. solidus (leg. Dr. T. Wolski);

— Ohrid Town, spring near pomp, July 26, 1939, 20 juv. spec.

(leg. S. Karaman).

Localities cited: Spring near Sv. Naum, Bej Bunar
spring and Studenciste (= Biljanini Izvori — springs) (Schellenberg
1943 sub G. ochridensis),

Loc. typ.: Spring near Sv. Naum Monastery, Ohrid Lake.

Holotype: male 14.3 mm. Holotype and paratypes are depo-
sited in Karaman’s Collection in Titograd.

Remarks and affinities: G. parechiniformis is very
similat to G. ochridensis Schiaf. 1925 by body armature, by pilosity
of gnathopods, pereopods and uropods, shape and pilosity of epime-
re etc., but differs from G. ochridensis by poorly setose antennae
1—2.

Ecology: G. parechiniformis lives in the coastal zone of
the Ohrid Lake, prevalently in the spings, but occurs in the Lake
up to 40 meters depth; (in this last case was found intermixed with
G. lychnidensis and G. solidus).

GAMMARUS LYCHINIDENSIS (SCHELL. 1943)
figs.: VI—IX

Sy n.: Gammarus (Rivulogammarus) ochridensis f. lychniden-
sis Schellenberg 1943, p. 98, fig. 1.

Description: Male: Body-length of our specimens up
to 14 mm. Body dorsally smooth or last mesosomsegment and all
three metasomsegments provided with several spines or setae each
(fig. VI, 6).

Urosome weakly elevated, urosomites 1—3 bearing one dorso-
median and 2 dorsolateral groups of elements consisting 2—3 spines
each, almost without setae (fig. VI, 6).

Lateral cephalic lobes subrounded, eyes slightly reniform, ne-
arly as long as the diameter of the peduncle of antenna 1 (fig.
VII, 1).

Antenna 1 reaching 3/5 to 2/3 of the body, densely setose (fig.
VII, 2). Peduncle segments 1 and 3 subequal or segment 3 weakly
longer than 1; segment 2 is slightly longer than segments 1 or 3.
Peduncle segment 1 provided at ventral margin with 5 groups of
setae, segments 2 and 3 with 7—8 groups of setae at ventral mar-
gin (setae of segment 1 are as long as or shorter than the diameter
of segment, these of segments 2 and 3 are 2—3 times as long as
the diameter of the segments (fig. VII, 2). Principal flagellum up
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Fig. VII. Gammarus lychnidensis (Schell.)), Ohrid Lake near Sv. Jovan, depth
30—40 m, male 12.7 mm: 1 = head; 2 = antenna 1; 3 = antenna 2; 4 =
mandible palp; 5—6 = gnathopod 1; 7—8 = gnathopod 2; 9 = telson.

Can. VII. Gammarus lychnidensis (Schell.), Oxpuzacro jezepo kox CB. JoBaHa,

nyomua 30—40 m, myxkjak 12.7 mm: 1 = ryjaBa; 2 = aHTeHa 1; 3 = aHTeHa

2; 4 = wmaHamOynapam naiamnyc; 5—6 = ruaronox 1; 7—8 = rHaromop 2;
9 = TeN30H.
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to 29-segmented: proximal segments bearing very long setae, distal
segments with short setae at ventral margin (fig. VII, 2). Accessory
flagellum 3-segmented.

Antenna 2 slender, bearing numerous long setae (fig. VII, 3).
Peduncle segment 4 provided with 6—7 groups of long setae at ven-
tral margin, segment 5 with 7—=8 groups of long setae at ventral
margin (setae are up to twice as long as the diameter of the seg-
ments). Flagellum distinctly slender, up to 10-segmented, segments
with several long setae at ventral margin each (setae are up to 2.5
times as long as the diameter of the segments), calceola absent,
antennal gland cone short.

Mouthparts normal. Mandible palp: first segment with 2 setae,
second segment with 5—7 setae in proximal and 8—11 setae in dis-
tal part; third segment provided with one group of A-setae, 2—3
groups of B-setae, 8—9 E-setae and 28—31 D-setae (fig. VII, 4).

Coxa 1 with almost straight anterior margin (fig. VII, 5).

Gnathopods 1—2 moderately setose, bearing all straight setae.
Gnathopod 1: segment 6 pyrifom, bearing 2 pairs of spines and 3—4
groups of setae at posterior margin. Palm oblique, with one median
and 2 corner spines on outer surface and 3 subcorner spines on inn-
er surface. Dactyl slender, bearing one seta at superior margin (fig.
VII, 5, 6).

Gnathopod 2: segment 6 slightly longer than that of gnathopod
1, bearing 7—9 groups of setae at posterior margin. Palm concave,
with one median and 2 corner spines on outer surface and with 2
subcorner spines on inner surface (fig. VII, 7, 8), dactyl like that
of gnathopod 1.

Pereopods 3—4 poorly setose, subequal to each other in the
shape and pilosity (fig. VIII, 1, 2). Posterior margin of their segment
4 with 3—4 groups of setae as long as or shorter than the diameter
of the segment. Posterior margin of segments 5 and 6 with 3—4
groups of short setae each, intermixed with single short spines. Dac-
tyl short and stout.

Pereopods 5—7 relatively stout, their segments 3—6 bearing
spines at both margins, setae are practically absent (fig. VIII, 3—5).
Segment 2 without setae at inferior durface. Dactyl stout and short
(fig. VIII, 6).

Pleopods with 2 retinacula each. Epimere moderately pointed.
Epimere 2—3 with 3—4 distal spines and one seta each (fig. VI, 6).

Uropods 1—2 normal. Uropod 3 moderately long, poorly setose
(fig. VIII, 7). Peduncle half as long as outer ramus. Inner ramus
reaching 2/5 to 1/2 of first segment of outer ramus, bearing one spi-
ne and plumose setae at outer margin. Outer ramus bearing at
outer margin 3—4 groups of spines intermixed with 1—3 short se-
tae each; inner margin provided with short simple setae and plumo-
se setae intermixed with 1—2 spines.
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Fig. VIII. Gammarus. lychnidensis (Schell.), Ohrid Lake near Sv. Jovan, depth

30—40 m, male 12.7 mm: 1 = pereopod 3; 2 = pereopod 4; 3 = pereopod

5; 4 = pereopod 6; 5—6 = pereopod 7; 7 = uropod 3. Female 9 mm:
8 = pereopod 7.

Ca. VIII. Gammarus lychnidensis (Schell.), Oxpuacko jezepo xox CB. JoBaHa,

nyouna 30—40 m, mMyzxjak 12.7 mm: 1 = mepeomnop 3; 2 = mnepeorox 4; 3 =

nepeonoy 5; 4 = mnepeorton 6; 5—6 = mnepeomoxg 7; 7 = yponox 3. 2KeHKa
9 mm: 8 = mnepeomoxg 7.
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Telson slightly broader long, each lobe with 2 distal spines only
(fig. VII, 9). Dorsal surface of telson smooth.

Female: The dorsal armature of the body like that in males.
Antenna 1 like that in males, densely setose.

Antenna 2 slender, densely setose, setae on flagellum are slig-
htly longer than those in males, calceola absent (fig. IX, 1).

Mandible palp segment 1 with 2 setae. Coxa 1 with straight
or concave anterior margin (fig. IX, 2).

Gnathopod 1: segment 6 with 5 groups of setae at posterior
margin, palm with 2 corner and 2—3 subcorner spines; median pal-
mar spine absent (fig. IX, 2—3).

Gnathopod 2: segment 6 slightly longer and narrower than that
of gnathopod 1 (fig. IX, 4, 5). Its posterior margin with 6—7 groups
of setae, palm slightly convex, with 2 corner and 2 subcorner spines;
median palmar spine absent. Dactyl of gnathopods 1—2 modera-
tely slender, with one, occasionally 2 setae at dorsal surface.

Pereopods 3—4 slightly more setose than those in males (fig.
IX, 6—7). Pereopods 5—7 relatively stout, with segments 3—6 pro-
vided with spines without setae at both margins (fig. VIII, 8), dac-
tyl short, segment 2 without setae on inner surface.

Epimere and telson like those in males (fig. IX, 9). Uropod 3
short, with armature similar to that in males (fig. IX, 8). Oostegyts
broad, occur on thoracal segments 2—S5.

Variability. The armature of dorsal surface of body
is very variable: there are the specimens with completely smooth
meso — and all metasomsegments, the specimens with spines and
setae on last meso — and all there metasomsegments as well as the
specimens with body — armature transitive between both cases.

The length of third peduncle segment of antenna 1 is rather
variable (as long as or longer than first peduncle segment) but
never shorter than first peduncle segment. Eyes are ovoid or sligh-
tly reniform.

The presence of long setae on antennae 1—2 is very stable
character, as well as the absence of calceola.

Material examined: Yugoslavia, Ohrid Lake:

— Ohrid Lake, depth 100 m, 1939, 4 spec. accompanied by G. so-
lidus and G. stankokaramani (leg. S. Karaman);

— Ohrid Lake, Ohrid Town near bridge, depth 10—26 m, Sept, 13,
1934, 10 spec. (leg. Dr. T. Wolski);

— Ohrid Lake, depth 160—240 m, 1934, 3 spec. (leg. S. Karaman);

— Ohrid Lake near Sv. Jovan, depth 30—40 m, July 16, 1939,
many specimens accompanied by G. parechiniformis (leg. S.
Karaman);

— Ohrid Lake, depth, 20—25 m, Sept. 1, 1934, 4 spec. intermixed
with G. parechiniformis (leg. Dr. T. Wolski);
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Fig. IX. Gammarus lychnidensis (Schell.), Ohrid Lake near Sv. Jovan, depth
30—40 m, female 9 mm: 1 = antenna 2; 2—3 = gnathopod 1; 4—5 = gnat-
hopod 2; 6 = pereopod 3; 7 = pereopod 4; 8 = uropod 3; 9 = telson.

Cn. IX. Gamimarus lychnidensis (Schell.), Oxpuacko jezepo Koj cB. JoBaHa,
nyouna 30—40 m, xenka 9 mm: 1 = aHreHa 2; 2—3 = rHaronox 1; 4—5 =

rHaronon 2: 6 = mepeoniox 3; 7 = mnepeonox 4; 8 = ypomnox 3; 9 = TEI30H.
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— Ohrid Lake, W of Ohrid town, July 13, 1939, 4 spec. intermixed
with G. ochridensis (leg. S. Karaman);

Localities cited: Ohrid Lake, depth 17—22 m in
front of Ohrid town (Schellenberg 1943).

Loc typ.: Ohrid Lake near Sv. Jovan, depth 30—40 m.

Holotyipe: male 12.7 mm. Holotype and paratypes are
deposited in Karaman’s Collecition in Titograd.

Remarks and affinities. G. lychnidensis differs
from all other Gammarus species from Ohrid Lake by long
third peduncle segment of antenna 1.

G. lychnidensis is without calceola on antenna 2 in males,
similar to that in G. macedonicus, but differs from macedonicus
by absence of brush of setae on flagellum of antenna 2, etc.

G. ochridensis has also densely setose antennae 1—2, but
G. lychnidensis differs from it by absence of calceola etc.

Ecology. G. lychnidensis lives in deeper parts of the
Lake, occasionally in shallow water; it was found intermixed with
G. solidus, G. stankokaramani, G. parechiniformis and G. ochri-
densis.

GAMMARUS SOLIDUS N. SP.
figs.: X — XIII

S yn.: Gammarus ochridensis abyssalis Karaman S. 1931, p.
53, fig. 11 a, c, e.
Gammarus (Rivulogammarus) ochridensis abyssalis Schel-
lenberg 1943, p. 99; Pljaki¢ 1962, p. 68, fig. 1b.
Rivulogammarus ochridensis abyssalis Karaman G. 1968,
p. 9.

Gammarus ochridensis abyssalis Karaman G. 1974, p. 15.

Description: Male: Body-lenght of our specimens up
to 15 mm. Mesosome smooth, metasomsegments 1—3 with groups
of spines intermixed with single -setae dorsal surface, similar to
those in G. ochridensis (fig. XIII, 1). Urosome slightly elevated,
urosomites 1—3 with one dorsomedian and 2 dorosolateral groups
of elements consisting of 2—5 spines intermixed with 1—2 setae
each (fig. XIII, 1).

Lateral cephalic lobes subrounded, eyes ovoid, almost reni-
form, nearly as long as or slightly longer than the diameter of the
peduncle segment 1 of antenna 1 (fig. X, 1).

Antenna 1 poorly setose, reaching 3/5 of the body (fig. X, 2).
Peduncle segment 1 with 1—2 groups of short setae at ventral
margin, segment 2 with 3 groups and segment 3 with 2 groups



72

Gordan S. Karaman

Fig. X. Gammarus solidus n. sp., Ohrid Lake, depth, 160—240 m, male 13 mm:

1 = head; 2 =

antenna 1; 3 = antenna 2; 4—6 = gnathopod 1; 7—9 =
gnathopod 2; 10 = telson; 11 = wuropod 3.

Can. X. Gammarus solidus n. sp., Oxpuacko jesepo, nyduua 160—240 m,
MyKjak 13 mm: 1 = rugaBa; 2 = a"reHa 1; 3 = anrena 2; 4—6 = ruaromog 1;

7—9

= rHaronox 2; 10 = mTen3oH; 11 = ypomox 3.
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of short setae at ventral margin (setae are as long as or shorter
than the diameter of the segments). Principal flagellum up to 33-
-segmented, segments with short setae at ventral margin (setae
are as long as or shorter than the diametar of the segments).
Accessory flagellum 3—4 segmented (fig. X, 2).

Antenna 2 slender, poorly setose (fig. X, 3). Peduncle segment
4 with 3 groups of setae at ventral margin, segment 5 with 5—6
groups of setae at ventral margin (setae are nearly as long as the
diameter of the segments). Flagellum slender, poorly setose, up
to 11-segmented: each flagellar segment with group of short setae
at ventral margin nearly as long as the diameter of the segments
(fig. X, 3), setae are not forming a brush; calceola present, antennal
gland cone short.

Mouthparts normal. Mandible palp: first segment without
setae, second segment with 14—17 setae, third segment with 30—32
D-setae, 8—10 E-setae, 2 groups of B-setae and one group of A-
-setae (fig. XI, 1).

Coxa 1 with almost straight anterior margin, coxae 2—4 nor-
mal (fig. X, 4, 7; XI, 2, 3).

Gnathopod 1: segment 6 pyriform, bearing 3—4 pairs of short
spines at posterior margin, intermixed with groups of setae, as
well as with 2 groups of spines on inner surface (fig. X, 4—6). Palm
with one median and 2 corner spines on outer surface and between
them occurs one pair of spines also; subcorner spines are three in
number. Dactyl moderately slender, bearing one seta on dorsal
surface.

Gnatopod 2: segment 6 weakly longer than that of gnatopod
1, bearing 8—10 groups of setae at posterior margin. Palm oblique,
bearing one median and 2 corner spines on outer surface and with
one spine between them (this spine is deposited closer to corner
than to median spine) (fig. X, 7—9). Dactyl like that of gnatho-
pod 1.

Pereopods 3—4 moderately setose (fig. XI, 2, 3). Pereopod 3:
posterior margin of segments 2—5 bears groups of setae as long as
or slightly longer than the diameter of the segments. Posterior mar-
gin of segment 6 with several pairs of short spines intermixed
with one short seta. Dactyl moderately slender (fig. XI, 2).

Pereopod 4 almost similar to pereopod 3 (fig. XI, 3).

Pereopods 5—7 relatively slender and long, their segments
3—6 provided at anterior margin with groups of spines intermixed
with several setae longer than the spines (fig. XI, 4—7); segment
6 is poorly setose. Segment 2 of pereopods 5—7 with moderately
long setae at posterior margin; inferior surface of segment 2 of
pereopod 5 without setae, that of pereopods 6 and 7 with several
groups of longer setae. Dactyl moderately slender (fig. XI, 6, 8).
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Fig. XI. Gammarus solidus n. sp., Ohrid Lake, depth 160—240 m, male 13 mm:
1 = mandible palp; 2 = pereopod 3; 3 = pereopod 4; 4 = pereopod 5;
5—6 = pereopod 6; 7T—8 = pereopod 7.

Cn. XI. Gammarus solidus n. sp., Oxpupacko jeszepo, ayomua 160—240 m,
Myxjak 13 mm: 1 = maHamubynrapHmu najamyc; 2 = mepeornoj 3; 3 = Iepeonoj
4; 4 = nmnepeonoxg 5; 5—6 = mnepeomnoxg 6; 7—8 = mnepeomoxy 7.
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Pleopods with 2 retinacula each. Epidemere moderately pointed,
bearing long setae at distal margin, occasionally intermi-
xed with one spine (fig. XIII, 1). The dorsal surface of epimere
2—3 provided with several groups of setae also.

Uropods 1—2 normal. Uropod 3 moderately setose and mode-
rately long (fig. X, 11). Peduncle remarkably shorter than outer
ramus. Outer ramus bearing spines intermixed with simple setae
at outer margin and plumose setae at inner margin. Inner ramus
reaching 3/5 of first segment of outer ramus, bearing plumose
setae at both margins, intermixed with single spines at outer
margin.

Telson slightly longer than broad: each lobe with 2 distal spi-
nes intermixed with several setae not longer than the spines (fig.
X, 10). Dorsal surface of telson smooth or provided with 1—2
setae.

Female: The pilosity and armature of pereopods 3—T7,
epimere, body, uropods, antennae 1 and telson like those in males
(fig. XII, 1, 10). The setae on segments 4—5 of antenna 2 like
these in males or slightly longer. Calceola absent (fig. XII, 2).

Gnathopod 1: dactyl with one seta at dorsal margin. Segment
6 with 2 corner and 2 subcorner spines on palm, median palmar
spine absent (fig. XII, 3).

Gnathopod 2: palm with 2 corner and 2 subcorner spines, me-
dian palmar spine absent (fig. XII, 4).

The pilosity of pereopods 3—4 almost like that in males or
weakly reacher (fig. XII, 5—6). The pilosity of pereopods 5—7 like
that in males (fig. XII, 7—9).

Uropod 3 with rami slightly shorter than these in males: inner
ramus reaching 3/5 of first segment of outer ramus (fig. XII, 10).

Oostegyts broad, occur on thoracal segments 2—5.

Variability: The number of spines and setae on dorsal
surface of metasome and the number of setae on inner surface of
segment 2 of pereopods 6—7 are variable.

The presence of setae on segment 2 of pereopods 6—7 and
epimere as well as the presence of calceola on antenna 2 are sta-
ble characters.

Material examined: Yugoslavia, Ohrid Lake:
— Ohrid Lake, depth 160—240 m, 1934, 3 spec. (leg. S. Karaman);

— Ohrid Lake, depth 100 m, 1939, one spec. accompanied by
G. lychnidensis and G. stankokaramani (leg. S. Karaman);

— Ohrid Lake, depth 40 m, Sept. 1934, 10 spec. intermixed with
G. parechiniformis (leg. Dr. T. Wolski);

— Ohrid Lake, depth, 1934, 6 spec. intermixed with G. ochridensis
(leg. S. Karaman);



76 Gordan S. Karaman

Fig. XII. Gammarus solidus n. sp., Ohrid Lake, depth 20—25 m, female 10 mm:

1 = antenna 1; 2 = antenna 2; 3 = gnathopod 1; 4 = gnathopod 2; 5 =

pereopod 3; 6 = pereopod 4; 7 = pereopod 5; 8 = pereopod 6; 9 = pere-
opod 7; 10 = uropod 3.

Can. XII. Gammarus solidus n. sp., Oxpuacko jezepo, xyomua 20—25 m,

KeHka 10 mm: 1 = aHTeHa 1; 2 = aHTeHa 2; 3 = rHaromoyg 1l; 4 = rHaATONOJ

2; 5 = nepeonox 3; 6 = nepeonoxg 4; 7 = mepeorniox 5; 8 = mepeorniox 6; 9 =
nepeorniog 7; 10 = ypomox 3.
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— Ohrid Lake, depth 20-25 m, Sept. 1, 1934, one spec. intermixed
with G. lychnidensis. (leg. Dr. T. Wolski).

Holotype: male 13 mm. Holotype and paratypes are depo-
sited in Karaman’s Collection in Titograd.

Loc. typ.: Ohrid Lake, depth 160—240 m.

Remarks and affinities: G. solidus is a new name
for G. ochridensis abyssalis S. Karaman 1931 because this name
was nom, preocc.

G. solidus differs from all other Gammarus species from
Ohrid Lake by the presence of setae on inner surface of segment 2
of pereopods 6—7 and on epimere in males and females.

The poorly setose antennae 1—2 has also G. stankokaramant,
but G. solidus differs from it by absence of calceola and median
palmar spine in females.

Ecology: G. solidus living in deeper parts of the Lake; it
was found intermixed with G. parechiniformis, G. stankokaramant,
G. lychnidensis and G. ochridensis.

GAMMARUS MACEDONICUS G. KARAMAN 1976¢

figs. XIII—XIV

S y n.: Gammarus macedonicus Karaman G. 1976¢, p. 71, figs.
I—V.

Description: Male: Body length up to 14.4 mm. Mesosome
dorsally smooth, metasomsegments 1—3 with dorsal spines inter-
mixed with single setae like those in G. ochridensis. Urosome slig-
htly elevated, urosomites 1—3 with one dorsomedian and 2 dorso-
lateral groups of spines.

Lateral cephalic lobes subrounded, eyes slightly reniform. An-
tenna 1 reaching 1/2 to 3/5 of the body, poorly setose (fig.
XIII, 2). Peduncle segments 1—3 progressively shorter towards
segment 3: segment 1 with 2 groups of short setae at ventral
margin, segments 2—3 with 3 groups of short setae at ventral mar-
gin each (fig. XIII, 2). Principal flagellum up to 24-segmented, all
flagellar segments bearing very short setae. Accessory flagelum
3—4 segmented.

Antenna 2 moderately setose: peduncle segments 4—5 with
4 groups of setae at ventral margin, setae are as long as the diame-
ter of the segments (fig. XIII, 3). Flagellum short and inflated, up
to 10-segmented, bearing numerous short setae forming a brush
at inferior margin. Flagellar segments dorsoventrally compressed,
slightly inflated, bearing 1—2 transversal rows of setae nearly as
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Fig. XIII. Gammarus solidus n. sp., Ohrid Lake, depth 160—240 m, male 13
mm: 1 = metasome and urosome. Gammarus macedonicus G. Kar. 1976b,

Ohrid Lake, depth 40 m, male 144 mm: 2 = antenna 1; 3 = antenna 2;
4 = third segment of mandible palp, inner face. Female 9 mm: 5 = antenna 2.

Can. XIII. Gammarus solidus n. sp., Oxpuacko jeszepo 160—240 m, MyKjak

13 mm: 1 = wMerazom u ypo3om. Gammarus macedonicus. G. Kar. 1976b,

Oxpuacko jesepo, ayomua 40 m, myxjak 144 mm: 2 = aHTeHa 1; 3 = aHTeHa

2; 4 = tpehm cermeHT MaHAMOYJNApPHOr HaJinyca, yHyTpallma crpaHa. 2KeHKa
9 mm: 5 = aHTeHa 2.
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long as the diameter of the segments (each seta-row consisting of
up to 18 setae). Calceola absent.

Mandible palp: first segment without setae, second segment
with 18—22 setae; third segment with 8—10 E-setae, 38—40 D-
-setae, 2 groups od A-setae, 2 groups of B-setae and 3—4, rather
only 2 C-setae on inner submarginal part of segment 3. (fig.
XIII, 4).

Coxa 1 with slightly concave anterior margin. Gnathopod 1:
segment 6 pyriform, its palm with one median and 2 corner spines
on outer surface and 3—4 subcorner spines on inner surface. Dactyl
moderately slender, with one seta at dorsal margin (fig. XIV, 1).

Gnathopod 2: segment 6 slightly longer than that of gnathopod
1, its palm with one median, 3 corner and 3 subcorner spines;
dactyl like that in gnathopod 1 (fig. XIV, 2).

Pereopods 3—4 nearly subequal in length poorly setose. Po-
sterior margin of segment 4 with 4 groups of setae shorter than
the diameter of the segment. Segment 5 with 3 groups of short
setae at posterior margin, intermixed with single spines. Dactyl
moderately slender.

Pereopods 5—7 moderately long, their segments 3—6 bearing
spines at both margins (fig. XIV, 3), segment 2 without setae on
inner surface Dactyl relatively long, moderately slender (fig.
X1V, 3, 4).

Epimere 1—3 moderately pointed. Epimere 2—3 bearing se-
veral spines at distal margin; on dorsal surface of epimera 2 occurs
one spine (sometimes, not always).

Uropod 3 moderately short and poorly setose. Inner ramus
reaching half of first segment of outer ramus, bearing plumose
setae intermixed with single spines at both margins. Outer ramus
bearing short plumose setae at inner margin and 4—5 groups of
spines intermixed with one simple seta at outer margin.

Telson slightly longer than broad, bearing 2 distal spines in-
termixed with 1—2 setae on each lobe.

Female: The pilosity of antennae 1—2, of epimere, pere-
opods and uropods like these in males. Antenna 2 without calceola.
Gnathopod 1: segment 6 with one median palmar and 2 corner
spines on outer surface and with 2 subcorner spines on inner surfa-
ce (fig. XIV, 5).

Gnathopod 2: segment 6 with one median palmar and 2 corner
spines on outer surface and with 2 subcorner spines on inner sur-
face (fig. XIV, 6).

Pilosity of pereopods 3—7 like those in males (fig. XIV, 3).

Oostegyts broad, occur on thoracal segments 2—5.

Variability: The presence of brush of setae on flagellum
of antenna 2 in males and females, presence of median palmar spi-
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Fig. XIV. Gammarus macedonicus G. Kar. 1976b, Ohrid Lake, depth 40 m,

male 144 mm: 1 = gnathopod 1; 2 = gnathopod 2; 3—4 = pereopod 7.

Female 9 mm: 5 = gnathopod 1; 6 = gnathopod 2. Gammarus stankokara-

mani G. Kar. 1976a, Ohrid Lake, depth .100 m, male 17 mm: 7 = antenna 1;
8—9 = pereopod 7. Female 10 mm: 10 = antenna 2.

Ca. XIV Gammarus macedonicus G. Kar. 1976b, Oxpuacko jesepo, nybmnHa

40 m, myxjak 144 mm: 1 = rmaromox 1; 2 = rHaromnop 2; 3—4 = Iiepeonox

7. 2Kenga 9 mm: 5 = ruaronox 1; 6 = ruHaromox 2. Gammarus stankokara-

mani G. Kar. 1976a, Oxpupacko jezepo» aybmua 100 m, Mmyzxjak 17 mm:
7 = aHTteHa 1; 8—9 = mnepeonox 7. 2Kenka 10 mm: 10 = aHTeHa 2.
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ne on gnathopods 1—2 in males and females and absence of calce-
ola are very stable characters of this species.

Material examined: Yugoslavia, Ohrid Lake:

— Ohrid Lake, depth 160—240 m, 1934, one spec. intermixed with
G. stankokaramani (leg. S. Karaman);

— Ohrid Lake, depth 40 m, Sept. 14, 1934, 8 spec. accompanied by
G. stankokaramani (leg. Dr. T Wolski).

Localities cited: see sub ,material examined“.
Loc. typ.: Ohrid Lake, depth 40 m.

Remarks and affinities: G. macedonicus is very
allied to G. stankokaramani (by presence of median palmar spine
in males and females) but differs from it by absence of calceola in
males and females, by more setose antenna 2, by smooth last meso-
somsegment, by presence of C-setae on third palp segment of
mandible.

Ecology: G. macedonicus lives in deeper parts of the Lake;
it was found intermixed with G. stankokaramani.

GAMMARUS STANKOKARAMANI G. KARAMAN 1976b
figs.: XIV—XV

S yn.: Gammarus stankokaramani Karaman G. 1976b, p. 87,
figs. I—V.

Description: Males: Length of body of our speci-
mens up to 19 mm. Last mesosomsegment and all three metasom-
segments with group of elements on dorsal surface consisting of
several spines intermixed with single setae each. Urosome like that
of G. ochridensis.

Lateral cephalic lobes subrounded, eyes weakly reniform.

Antenna 1 scarcely setose, reaching 1/2—3/5 of the body.
Peduncle segments 1—3 progressively shorter tovards segment 3.
Peduncle segment 1 with 4 groups of setae at ventral margin,
peduncle segment 2 with 6, segment 3 with 4 groups of setae at
ventral margin (setae are shorter than the diameter of the segments.
Principal flagellum up to 29-segmented, poorly setose, all setae
are as long as or shorther than the diameter of the segments.

Antenna 2 moderately setose (fig. XV, 1). Peduncle segments
4—5 bearing 5—6 groups of setae at ventral margin each (setae
are as long as or slightly longer than the diameter of the segments).
Flagellum strong, weakly inflated (almost slender), scarcely setose
(setae are nearly as long as the diameter of the segments), calceola
present.
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Fig. XV. Gammarus stankokaramani G. Kar. 1976a, Ohrid Lake, depth 100 m,
male 17 mm: 1 = antenna 2; 2—3 = gnathopod 1; 4 = gnathopod 2. Female
10 mm: 5—6 = gnathopod 1; 7 = gnathopod 2.

Can. XV. Gammarus stankokaramani G. Kar. 1976a, Oxpujcko jesepo, nybmuna
100 m, myxjak 17 mm: 1 = aHTeHa 2; 2—3 = ruaronopg l; 4 = rmaromox 2.
2Kenka 10 mm: 5—6 = rmaronoxg 1; 7 = rHaronong 2.
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Mandible palp: first segment with one seta, second segment
with 20—26 setae; third segment with 32—39 D-setae, 6—8 E-setae,
one group of A-setae and 3 groups of B-setae.

Coxa 1 with slightly concave anterior margin (fig. XV, 2, 5).

Gnathopod 1: segment 6 pyriform, with one median and 2
corner spines: between corner and median spine occurs one pair
of spines also (fig. XV, 2). Three subcorner spines are present on
inner surface. Dactyl narrow, recurved, bearing 2—3 setae at su-
perior margin (rather occur up to 5 setae).

Gnathopod 2: segment 6 weakly longer than that of gnatho-
pod 1, its palm with one median and 3 corner spines as well as
one spine between median and corner spines (fig. XV, 4). Two or
three subcorner spines occur on inner surface of segment 6. Dac-
tyl with 2—3, rather 4 setae at superior margin.

Pereopods 3—4 poorly setose, their segment 4 with 4—5 gro-
ups of short setae at posterior margin (setae are as long as or
shorter than the diameter of the segment). Setae at posterior
margin of segments 5—6 are very scarce and short, intermixed
with short spines. Pereopods 5—7 moderately long, their segments
3—6 bearing spines at both margins. Inferior surface of segment 2
of pereopods 5—7 without setae. Dactyls moderately slender.

Epimere 2—3 moderately pointed, or epimera 3 almost sharp
pointed; both epimere bearing spines at distal margin, sometimes
spines are intermixed with 1—2 single setae.

Uropod 3 moderately long: inner ramus moderately setose,
reaching 3/5—2/3 of the first segment of outer ramus, bearing
plumose setae at both margins, intermixed with spines. Outer
ramus bearing groups of spines intermixed with several simple
setae at outer margin, and bearing plumose setae accompanied by
1—2 spines at inner margin.

Telson nearly as long as broad, each lobe with 2—4 distal
spines intermixed with 1—2 setae; dorsal surface of each lobe
provided with 1—2 setae or one spine.

Female: Palm of gnathopods 1—2 bearing median spine.
Flagellum of antenna 2 with calceola (in ovigerous females also).

The pilosity of antenna 1 and flagellum of antenna 2 like those
in males. The setae on peduncle of antenna 2 are slighty longer
than those in males.

The setae on pereopods 3—4 are slightly longer than those in
males. Pereopods 5—7, epimera and uropods 1—3 like those in
males.

Gills ovoid, oostegyts large.

Variability: The presence of calceola on flagellum of
antenna 2 in females and presence of median palmar spine in fe-
males are very stable characters, differing it from all other known
Lake species.
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Material examined: Yugoslavia, Ohrid Lake:

— Ohrid Lake, depth 80 m, August, 1934, 15 spec. (leg. S. Ka-
raman);

— Ohrid Lake, depth 40 m, Sept. 14, 1934, many spec. (leg. Dr.
T.Wolski);

— Ohrid Lake, depth 160—240 m, 1934, 30 spec. intermixed with
G. macedonicus;

— Ohrid Lake, depth 65—70 m, Sept., 1934, 7 spec. (leg. Dr. T.
Wolski);

— Ohrid Lake, depth 100 m, 1939, one spec. intermixed with
G. solidus and G. lichnidensis (leg. S. Karaman);

Localities cited: see sub ,material examined“.
Loc. typ.: Ohrid Lake, depth 100 m.

Remarks and affinities: Gammarus stankokara-
mani differs from all other Gammarus species from Ohrid Lake
and Yugoslavia by presence of calceola on flagellum of antenna 2
in females and by presence of median palmar spine in females.

Gammarus stankokaramani has dorsal body-armature similar to
that of G. accolae G. Kar. 1973 known from Kirgoz by Antalya,
Turkey, but G. stankokaramani differs from it by stronger an-
tenna 2 with calceola, by less pointed epimere etc.

Ecology: G. stankokaramani lives in deeper Lake waters;
it was found intermixed with G. solidus, G. macedonicus and
G. lychnidensis.

GENERAL VARIABILITY OF G. OCHRIDENSIS-COMPLEX

The dorsal armature of the body is very similar in all 6 stu-
died species, therefore all these species were considered as one
species so long time. .

The species G. ochridensis, G. parechiniformis, G. solidus and
G. macedonicus have dorsal armature (consisting of spines and
setae) on all three metasomsegments only; G. stankokaramani has
dorsal armature on last mesosom — and all three metasomseg-
ments; G. lychnidensis has very variable dorsal body-armature:
from completely smooth all meso — and metasomsegments up to
spinose last meso — and all metasomsegments.

The calceolas on antenna 2 in females are present only in
G. stankokaramani; it is very rare case within genus Gammarus.

The calceloas on antenna 2 in males are present in G. ochri-
densis, G. parechiniformis, G. solidus and G. stankokaramani, ab-
sent in G. lychnidensis and G. macedonicus.

Distinctly setose epimere and inferior surface of segment 2 of
pereopods 6—7 in males has only G. solidus. C-setae on third
mandible palp are present only in G. macedonicus.
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Median palmar spine on gnathopods 1—2 in females is pre-
sent in G. stankokaramani and G. macedonicus, absent in G. ochri-
densis, parechiniformis, lychnidensis and solidus.

Proximal part of antenna 1 bearing long setae in G. lychni-
densis and G. ochridensis, bearing short setae in G. parechiniformis,
solidus, stankokaramani and macedonicus.

CONCLUSIONS

The Amphipoda fauna of Ohrid Lake is composed of 3 genera
belonging to the family Gammaridae: Gammarus, Synurella and
Niphargus. Each of these genera has endemic species in the Lake.

Within the genus Gammarus, Gammarus ochridensis-Complex
is the most numerous one, consisting of 6 species: G. ochridensis
Schif., G. parechiniformis n. sp., G. lychnidensis (Schell.)., G. solidus
n. sp., G. stankokaramani G. Kar. and G. macedonicus G. Kar.

Although the distribution area of these species in Ohrid Lake
is still poorly known, because we studied a few samples only,
some very interesting datas were observed.

In the littoral zone of Ohrid Lake live G. ochridesis and G.
parechiniformis, usually from 0—20 meters depth, ooccasionally
up to 40 meters depth. G. ochridensis lives prevalently in the
shallow coastal waters under stones, and G. parechiniformis lives
prevalently in the springs along the coast of the Lake.

The species G. lychnidensis, G. stankokaramani, G. macedonicus
and G. solidus live in deeper parts of the Lake, usually from
20—240 meters; these species was colected often in mixed popu-
lations consisting 2—3 species each.

The ecology of all species is still unknown, so that the eco-
logical ,niche“ of each of these species in the Lake is unknown
also.

Concerning the origin of G. ochridensis-Complex, we consider
that all 6 studied species belong to Gammarus balcanicus-group,
forming 3 groups of species: one group consisting of G. stankoka-
ramani and G. macedonicus; group consisting of G. ochridensis,
G. parechiniformis and G. solidus and group consisting of G. lychni-
densis.

Our present knowledge of these species not permit us to con-
clude if all 6 species have the same origin of one species or not.

The genus Echninogammarus Stebb. is not present in Ohrid
Lake, although in Skadar Lake, which is in connection with Ohrid
Lake through Drim River, live 2 Echinogammarus species: E.
scutarensis Schif. and E. veneris Hell. Recently (1976) we submer-
ged genera Chaetogammarus and Pectenogammarus into genus
Echinogammarus as synonyms.
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71. TIPVJIOT TIOSHABABY AMPHIPODA. GAMMARUS OCHRIDENSIS
SCHAF. KOMIIJIEKC BPCTA OXPUJICKOT JE3EPA

T'opoan C. KAPAMAH*
Pe3zume

Cryauja Amphipoda Oxpuackor je3epa IoKa3ajia je Ja ce II0J BPCTOM
Gammarus ochridensis Schédf. y crBapm Kpmiio 6 pa3amuuTUX BpCTa Koje cy
110 CIIOJbAIlIbeM M3IJIeAy JOoCTa CJAMYHEe ajiM ce HM30M KapakTepa jacHO pas-
amkyjy mebycobno. Te Bpere cy: Gammarus ochridensis Schaf., 1925, G. pa-
rechiniformis n. sp., G. lychnidensis (Schell. 1943)., G. solidus n. sp., G. stan-
kokaramani G. Kar. 1976b i G. macedonicus G. Kar. 1976c.

Bpcre G. ochridensis u G. parchiniformis xuBe y obanHoj namhoj 30HM
OBOT je3epa, Kao M y M3BOpMMAa II0 I-EroBoM oboxy, noK ce Bpcre G. mace-
donicus, G. stankokaramani, G. solidus u G. lychnidensis Hajaze y ayOBuU
3oHama OXPUACKOT je3epa, YeCTO y MjelIOBUTUM IIOMyJanmjama.

Kspyu 3a onpeajenupa2ibe Bpera Gammarus ochridensis kommiekca
Oxpujackor jeszepa

1. Buu apyre aHTeHe HOCM Ha YHYyTpallbeM py0y HM3 KpaTKMUX AJIaKa
Koje dopmupajy d4etrky. Tpehu cermenr mnasamnyca maHamdbyse HOCH
I]-pake (kajieoJsia Hema)

G. macedonicus G. Kar. 1975¢

— Buu gapyre aHTeHe Ha YHyTpalllbeM pPyOy HeMa MHOroOpOjHMX KpaT-
KIUX JJakKa Koje chopmupajy uderky. Tpehu cermeHrt naJgiyca manaudyie
6e3 II-pmaka — — — — — — — — —— — — — — 2

2. Jlpyra aHTeHa Yy KEHKM HOCM KaJjleoJie (r1ajMa IIPpBOT M JpPYyror
THATONOJA y KEHKM ca CPEeAbMM MaJIMapHUM TPHOM)

G. stankokaramani G. Kar. 1976b

Jlpyra aHTeHa y 3KeHKu 0Oe3 kajageojra — — — — — — — 3

3. Tpehu cermeHT JplIKe NpPBe aHTEHE jeNHAKO AYT UM AYXKU O] MHPBOT
cerMeHTa Jpumke. Jlpyra aHTeHa y My:xKjaka 0e3 xaJieoja (Aplika
IIpBEe aHTeHe ca AYTMM JjlaKaMa Ha BEHTPAaJIHOj CTPaHu)

G. lychnidensis (Schell. 1942).

— Tpehn cermeHT ApHIKe NpBe aHTeHe Kpahu o mpBoOr cermeHra ApIlKe.

JIpyra aHTeHa y MyXKjaka ca KaJjaugeojama — — — — — — 4
4. Yuyrpallmba IOBPIUMHA APYror cerMeHra repeorioja 6—7 y MyzKjaxka
ca pamakama. JIpyra u Ttpeha emmmepa ca MHOrobpojHMM pJjakama.

* Address: Institut za bioloSka i medicinska istrazivanja u SR Crnoj
Gori — Bioloski zavod Titograd, 81000 Titograd, YU.
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IIpenmy py6 mepeornoga 5—7 ca TPHOBMMA M MHOTOODOJHMM JIyTMM
nnakama (tpehm m 4UeTBPTM mepeornoayM yMjepeHO IJIaKaBu)

G. solidus n. sp.

— VYHyTpammbha IOBPIIMHA JAPYrOr CerMeHTa Iiepeoriona 6—7 y MyzKjaga
6e3 paaka. JIpyra m Tpeha emmMepa ca TPHOBMMA, IIOHEKaZ y3 MUX
nonasze u 1—2 pmake. Ilpenssu pyod mnepeomosa 5—7 camo ca TR-

HoBMIMA — — — — — — — — — — — — — — — §

5. BenTpanau pyb [ApLIIKe M IIPOKCMMAJHMX CEeTMeHara Ouua npBe aHTe-
He ca AYyIMM jJjakama. JIpyra aHTeHa ca JAYTMM jajakKama

G. ochridensis Schif., 1925

— Benrpaquu py06 ApIIKE M MIPOKCUMAJHMX cerMeHara Omdya IpBe aH-
TeHe ca KpaTKMM JiakaMma. Jlpyra aHTeHa ca KpaTKUM jlaKkama

G. parechiniformis n. sp.

JInjarHosza Bpcre Gammarus ochridensis Schif. 1925

Oyxuna tujena npo 18 mm. Tpehm me3o30mManum cerMeHT IJIagak, CBa
TPY MeTa30MaJIHA CEerMeHTa ca IrpyrnamMa TPHOBa M AJlaKa Ha JIOP3aJIHOj IOBP-
IMMHY., YPO30MaJIHM CETMEHTM ca jeHOM CpeamoM M aABuje OodyHe rpyIme
TPHOBA.

IIpBa aHTEeHa HOCHM Jyre JIJlaKe Ha CEerMeHTMMa JPIIKe ¥ ITIPOKCUMAJHMUM
cerMeHTMMa Omuya., JIpyra aHTeHa HOCM Ha JpLIIM M Oudy ayre ajiake, omy
Apyre aHTeHe y My:KjaKa HOCM KaJjleoJie, y KeHKM je 6e3 xajueosa. Ilepe-
onogu 3—4 cnabo cy puakaBu. 'maTomogu 1—2 ‘HOce cpemrby IaJMapHyU TPH
Y My:Kjaka; a }KeHKe HeMajy CpeArby ITaJIMapHU TPH.

ITepeonnogy 5—7 Ge3 puaka Ha YHYTPAIUb0j HNOBPIUMHM APYror CErMeHTa,
a cermeHTM 3—6 ca TpHOBMMa Ha InpeameM pydy. Emmmepe 2—3 cpenme
MM jaKOo 3allMJbeHe, ca TPHOBMMA Ha JomeM pyOy. Yporox 3 ciabo mJiakake.

Jdujarmoza Bpcre Gammarus parechiniformis n. sp.

HyxunHa Tujena po 16,7 mm. Me3030MaJHM CErMEHTM TIJATKHM, CBa TPU
MeTa30MaJiHa CerMeHTa HOoCe TPHOBE M JJIakKe Ha JOpP3aJIHO] MOBPIIMHA. YPO-
30MaJHM cerMeHTM Kao y G. ochridensis. AHreHa 1 HocuM KpaTkKe JJake.
AHTeHa 2 HOCKM TakKobep KpaTKe mjiake. Buu pgpyre aHTeHe y My:Kjaka HOCU
KaJeose, a y KeHKu je 6e3 kaaneosa. THaronogm 1—2 y My:zKjaka ca cpej-
HBUM ITaJIMapHUM TPHOM; 06e3 cpezimer IaJMapHOr TpHa je y KeHku. Ilepe-
ormogu 3—4 cinabo anakaBu. Ilepeonogm 5—7 Kao y G. ochridensis. Enumepe
u yponon 3 Kao Kox G. ochridensis.

HNnjaruosza Bpcere Gammarus lychnidensis (Schell. 1943)

OyxuHa tujesna no 14 mm. 3agmy ME3030MaJHM M CBa TPM MeTasomall-
Ha CerMeHTa TJIATKYM WMJIM IIOKPMBEHM TPHOBMMAa M JJakama. IIpBa aHTeHa
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HOocu ayre piyake. Tpehm cermMeHT AplKe IIpBe aHTEHE jeQHAKO AYT MM JY2KY
O IIPBOT CerMeHTa Jpluke. Jipyra aHTeHa TaHKa, M HOCKM Jyre ajJakKe Ha
apuiy 1 O6nuy. Kaoieosa HemMa HM y MyzKjaka HM y KeHKu. I'Haromogm 1—2
ca CpeflVM ITaJMapHUMM TPHOM Yy My:Kjaka, 0e3 cpeirber IaJMapHOr TpHA Yy
keHgyn. Ilepeomoxm 3—4 canabo pumaxkaBu. CermeHT 2 1nepeorioga 5—7 0es
aJlaka Ha YHYTPAlIl0j ITOBPIUMHM; CETMEHTM 3—6 ca TPHOBMMAa Ha IIPEAIbEM
pyOy. EnmuMepe yMmjepeHO 3amuMibeHE M HOCe TPHOBE Ha JOHeM pyoOy. Yporiox
3 cnabo pimakas.

JujarHo3za ppcre Gammarus solidus n. sp.

OyxkmnHa Tvjena o 15 mm. Me30o30MasHM CErMEHTH IJIaTKM: MeTa30Ma-
HJ CErMEeHTM ca TPHOBUMA M JAjakama Ha JebHoj nmoBpumuau. Axresa 1 ciaaGo
AnakaBa. AHTeHa 2 Takohep ciabGo piakaBa, heH OMY HOCKM KaJleoja y
My:KjakKa, a HeMma KaJieoJjla y KeHkM. I'Harornogn 1—2 ca cpemmuMm Iali-
MapHMM TPHOM y My#Xkjaka, 0e3 cpeamer IaJMapHOr TPHA y KeHKu. Ilepe-
ormogn 3—4 ymjepeno aiakaBu. CermeHT 2 mepeorioga 6 m 7 HOCM jAyre jajake
o yHyTpauumkoj noBpumHuM. IIpexnwmsnu pyb cermenra 3—6 op mnepeomojga 5—7
HOCe TPHOBE M Ayre ajake. Enmmepe 2—3 ymMmjepeHO 3allMJbeHe M HOCE MHO-
robpojHe aylake Ha AOHeM pyOy M NOBPIIMHM. YPOIIOA 3 YMjepeHo aJiakab,
HBEeroBa YHyTpalllkha rpaHa JocTtuzxe 3/5 AyzKMHE BambCKE TIpaHe.

Jujarsoza Bpere Gammarus macedonicus G. Kar. 1976¢

AyxuHa tujena po 14,4 mm. Me3o3oMajaHM CcerMeHTH IJIaTKM Ha Jeb-
HOj IIOBPIUMHM, METa30MaJIHM CerMeHTM HOce TpyIlle TPHOBA M JJIaKa.
IIpBa anTeHa cyiaGo AJlaKaBa M HOCM KpaTKe [Jjake. JIpyra aHTeHa yMjepeHO
AJaKaBa, HBeH O0md Hocu MHOrobpojHe KpaTkKe JJlake Ha YHYTpallmkeM pyoy
Koje obpa3syjy derky. Kaumeose Hejgocrajy y MyzxKjaka M y xKeHku. Tpehu
CerMeHT mnaJjmnyca MaHauOysne wuma C-paake. T'maronoam 1—2 ca cpeamum
najJMapHUMM TPHOM M y MyzKjaka M y KeHKu. Ilepeomoam 3—4 ciabo ajiakaBu.
ITepeorogn 5—7: cermeHT 2 0e3 Jajaka [0 YHYTPALIkH0] MOBPIUMHM; MIPEIHLU
py6 cermenara 3—6 Hocu TpHOBe. EnmmMepe 2—3 yMmjepeHO 3almibeHe M HOcCe
TPHOBE Ha JloleM pyOy. Yporog 3 ciaabo miiakas.

Jdujarno3za Bpcre Gammarus stankokaramani G. Kar. 1976b

AyxruHa tujena po 19 mm. 3apmy Me3030MajiHM M CBa TpM MeTa3oMal-
Ha CerMeHTa ca rpynamMa TpHoOBa M jpajaka. AHrTeHa 1 ciabo ayaxaBa. AHTeHa
2 cnabo pmJlakapa, HeH OM4Y y MyzKjaka HOCKM Kajleoje; y KEHKM Takohe
HOCM KaJjileoJie, IUTO je BeoMma pujemnak ciay4daj y poay Gammarus. I'maTorio-
An 1—2 ca cpegmuM NaJMapHMM TPHOM M y Myzjaka M y xKeHKu. Ilepeorio-
o 3—4 caabo puakasu. Ilepeorogm 5—7: cermeHT 2 6e3 Jiaka IO YHYTpa-
L0 IMIOBPIIMHM, CerMeHTM 3—6 ca TpHOBUMMAa Ha mpexareM pydy. Enmmepe
YMjepeHo 3almMibeHe M HOoce TPHOBE Ha JI0eM pyoOy.

VYporox 3 ciabo pAJakaB, HEroBa yHyTpalliba TrpaHa aocTuzke ox 3/5 1o
2/3 myzKuHE NPBOI' CEerMEHTa BambCKe IpPaHe.
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