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Pojednéni. jez tuto vefejnosti pfedkldddm mélo své rizné
osudy. Bylo v celku jiz davno hotovo, ale béh nepfiznivych
udalosti pFinutil je, by neopustilo tak v brzku autorovu
stolni zasuvku, aby bylo vytisténo. PFesla litice svétové valky
zadali jsme volnéji dychati, i vypsala r. 1920 Kral. Ceska
Spoleénost Nduk (Societas scientiarum bohe-
mica) soutd? na spisy z fondu spisd pocténych cenou ju-
bilejnf. Autor podal pojednini Amphipoda balcanica, pod
heslem »Natura magistra optimac, i byla mu pFifena cena
4.000.— K¢ z Jublle]mho fondu s podotcemm, Ze pro ten

fas-neni moZno udené spolefnosti vytisknouti praci, jez ob-

drZely jubilejoi ceny.
Teprve leto$niho roku uvolnily se pomérv, i uvolila se
Kral. Ceska Spolecnost Niuk vydati toto pojednani s ¢asted-
- nym prlspemm autorovym na reprodukei vyobrazeni. Za
udéleni ceny, i umoZnéni tisku tohoto pojedndni vzdivam
Kral. Ceské Spolccnost1 Néuk svij nerrelem dik.
~ Material k praci sbiral jsem jednak sdm v Istrii, Dal-
,'macn, Cerné Hore, Bosné a Hercegoving, jednak obdrZel

jsem velkeren vzdcny Gammaridovy material z Cernohor-'

ské védecké cesty p. Prof. Dr. A. MRAZKA, jenZ laskavé mi
' 1




‘9 Kearel Schiférna: ‘Amphipoda balcanica.

uéinil pristupnu veSkeru svou literaturu, i s nevSednim zaj-

mem sledoval postup mé price jsa mi pfi tom vSemoZné& .

radou nipomocen.- Patfi tedy p. Prof. Dr. MrAzkovr mi]

zvlastni nejvielej§i dik. — Rovnéz jsem dikem zavazan i p. -

prof. Dru. F. Vgjpovskému, za ruzné pokyny, prenechani
materidlu po T Dru. K. Tronov: i za zapijéeni nékterych
spist. Mdj studijni materiil se znainé obohatil bulharsky-

mi sbéry pp. Doc. Dra J. KomiArka a Dra F. RaMBOUSKa, -

jim# obéma vzdavdm svaj vrely dik za Jaskavé prenechani
materidlu. Srovnioi bulharského Gammarus komdreki n. sp.
s brakickym anglickym Gammarus chevreuz: (Sexton) umoz-
nilo mi leto§niho roku laskavé zaslani tohoto zajimavého
druhu autorem jeho sle¢nou M. W. Sextonovou, z Plymouthu
v Anglii, jiz timto vzdivim svaj dik. — Rovnéz dekuji
pp- Dr. V. VAvrovi, Fediteli zool. sbirek Narodniho Musea.
a Dott. A. GarBINIMU za umoznem srovnani jimi popsanych
forem. »

Firmé V. NEeuserr na Smlchove dékuji za plesné

a rychlé zhotoveni obrazct.

Nalezy svymi, i jinych badatelG na evropskem jihu,
které si tuto dovoluji uvésti, doufam, Ze mohu prispéti ke
zméné nizoru o monotonosti tvard evropskych sladkovod-
nich Gammaridd a Ze zarovedi piispéji, byf i jen nepatrnou
mérou, k objasnéni otdzky vzniku druhu a vzniku sladko-
vodni fauny. :

"tu bez ostnd,”

I. Cast systematickd a fylogeneticka.

Legie Gammaridea jest velmi bohata zvlasté mofskymi

‘tvary. NeZ ani fauna sladkovodnich Gammaridi neni bez

znaéné fady zajimavych forem. Ale pfes to zistaly po vét-
Siné zcela nepovSimnuty a to zvlasté pro vSemohoucnost na-

‘zoru, Ze kaidy sladkovodni Gammarid jest Gammarus pulex

neb G. fluviatilis, kterych#% obou jmen velmi &asto nesprav-
né uzivali i jako synonyma pro tytéz formy. Jiz rozliSovani
obou uvedenych specii bylo zcela mylné, jak dale na to
poukazi.

Nazor o ub1kv1tern0st1 Gam. pulex byl i jest tak zako-

-Tenén, Ze bylo tplné zapomenuto samostatnosti staré, trny

h¥betnimi opatrene formy Carinogammarus roeselii (dfive
G. flumatzlzs & roes %) a tato kreslena Jako G. pulex ve
védeckych i popularniéir knihéch.

I kdyZ byly objeveny slepé podzemni formy, nemajici
ni¢eho spoleéného s rodem Gammarus, jako Crangonyz, Ni-

- phargus, tu vlivem nékterych fantastd na zikladé mylného

pozorovani a prehndni mySlénky o plastiénosti téZe formy
za raznych podminek, bylo vSe uvadéno bud na druh Gam-
pulex, nebo alespoii shrnuto v rod Gammarus. — Nézor ten
neni snadno pfekonatelnym, nebot jesté dnes néktefi zoolo-
gové, jako i sim Dorrein stotoZiiuji rod Niphargus s ro-
dem Gammarus (6). '

A. Rod Gammarus Fabricius.
1. Gammarus balcanicus 1. sp.
(Tab. L cbr. 7)

. Prvni segment uropodovv upros tred hibe-
opatfeny jed tenkymi §tétinka-

*) Pojmu osten -uZivém pro oznadens silnych srpovitych
stétinek, které jindy byvaji oznadoviany bud jake »kryecic neb
schdpacic §tétinky. Pojem trn resérvuji pro ostré prodlouZe-

_m dlankd téla s v¥jimkou &tétin. (Viz obr. 2. na tab.1)
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Av8ak postranni rozsifeniny pleopodovych segmentid -

maji obdobné poméry jako ony G. pungens.

Exopodit 3. uropodu jest 6Y.krat delSi nez ]eho endo-
podit a jest opatfen bohatou vystroji zpefenych Stétin.

Telson ma laloky tvaru vejéitého, opatfené tenk}"mi,
dlouhymi $tétinkami; termindlné nesou laloky po 3 ostnech,
z nichZ prostfedni jest nejdelsi. Také pfi vnéjsi strané jest
po 1 ostnu provdzeném tenkou §tétinkou. Smyslové Stétecky
jako u druht r. Gammarus.

Sexuelln{ dimorfismus nutno spatfovati téz ve vyzbroji
vSech d4sti téla. Nebof §tétinky u o jsou mnohem hustsi a
delsi nez u 2.

Inkubadni lamelly jsou pondkud dzké na rozdil od r.
Gammarus. Souvisi to patrné s menSim potem embryi né-
kterych druht r. Carinogammarus nez u zastuped r. Gam-
Marus.

Télo kryto hojnymi peluriemi, patrnymi jiZz p¥i slabém
zvétseni. : '

Druh C. pungentiformis nalezl na Characeich Prof. Dr.
A. MrAzex v pomalu tekoucim potove jménem Rijek a,
kters fsti do Skadarského jezera (viz mapu obr. 30.).
Druhbové jméno pungentiformis jsem volil z divodu, Ze
ve svych pomérech meristickych, slabém kylu i vyzbroji upo-

mind pa druh G. pungens, aé se pfece jen od tohoto pod-'

statué lisi.

Ale mezi obéma jest jisté vice neZ jen zdanliva podob-
nost, jest to skutedné pFibuzenstvi obou, pro néZ svédéi
i rtzné mé nalezy v Istrii, Bosn&i Hercegoving, jak
o tom-blize vyklddam v &asti zoogeografické. I oznaluji C.
pungentzformzs za pfedka G. . pungens. :

Budiz vsak zde podotknuto, ze C.. pungentzformzs StOJl_

z druhi rodu Carinogammarus nejblize drubu C. scutarensis,
jenz vSak mé& mohutny exkreéni konus, dlouhé ostny na pe-

reiopodech, C. -pungentiformis pak mé na okonéinach tenké,

velice husté $tétinky. Kyl formy scutarensis jest nejen na

pleopodovych segmentech, ale i na poslednim segmentu tho- |

rakilnim. 1 punaentiformis ien na nleopodovyeh seementech.

N
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C. Rod Niphargus Schiddte.
Nuphargus zllzdzenszs n. sp.
(Tab. I. obr. 11 1lp1, 11ps, llp;)

Syn Niphargus Ladmiraulti: ScuirerNa, O amfipodech
balkanskych. Véstnik IV. sjezdu Zes. pFirodopisci
a lékafa Praha 1909.

O&i chybi dplné Zlutavé neprav1delne
skvrny na hlavovém segmenté

Propodity gnathopodd skoro &tvercové.

Daktylopodit vS8ech pereiopodi opatfen
ostny: na 1,2 a 3. pereiopodu po 4 ostnech,
na 4.a 5. pereiopodu po 6 ostnech.

Posledni dva uropodové segmenty: o-
patfenyv silnymi ostny. i

3. uropod ne pfili§ dlouhy, s termindlnim
malym ¢lankem. '

Smyslové pustiéky trojklanné

- Té&lo silné, ruZzové bélavé, 11 mm dlouhé.
Na infsté Gplné redukovanych o&i za Ziva sirové Zzluta

skvrna, lalodnatych kontur. Skvrna ta vSak v alkoholu

iplné zmizela, tak%e nemohu podati jejiho presného tvaru,
nebot jsem si ji hned na misté samém nezakreshl a ihned
jsem individua konservoval v lihu.

Antenny slabé, st&8Zi dosahujici poloviny délky télové

Baséilni ¢ldnek 1. antenny jest nejmohutndjsi, 3. &lanek do-
sahuje jen poloviny druhého &lanku. Silné flagellum 20—25
Glankové. Vedlejsi flagellum 2&ldnkové. — 2. antenna mé
flagellum 148lankové. Jeji posledni basilni ¢lanek jest
stejné dlouhy jako pfedposledni, oba pak jsou pomérné §tihle,
opatfeny skupinami dlouhych, tenkych $tétin.
_ Ustni fistroje v celku shodné s tstnimi dstroji jinych
druht roda Niphargus. Palpus mandibuldrni (obr. 24, md)
jest silny, nasvém druhém &lanku opatfeny silnymi, kratkymi
§tétinami. Posledni ¢lanek s hojnou vyzbr031 §tétin ]est lo-
patovité rozSifen.
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52 ' Karel Schiferna:

Obr. 24. Niphargus illidZensis n. sp.:
gn,,, gnathopod 1. a 2.X 32; p, 1. pereiopod; pi—5
3.—>. pereiopod X 30; ep, epimer 2. pereiopodu X 30;
gn. a vyzbroj pri hornim gnathopodu (g osten, k
konec daktylopoditu) X 120; ur, 3. uropod X 18;
md mandibula X 40; ¢ telson X 30. — N. illidZensis
forma delmatina n. sp. n. f.: ur’y 3. uropod X 30.

Gpathopody (obr. 24 gny,s) obou pohlé.vi jsou velmi
mohutné, npominajici na Niphargus Ladmiraulti (CHEVREUX),

od jehoZ gnathopodi se 1idi v nasledujicich znacich: Propodity .

jsou tvaru kalichovitého, nebot se 4% jen nepairné ke spodu.

DY TN .. o '
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Kraj jejich proti daktylopoditu jest skoro rovny, jen na zad
mirné prohnuty. U 1. gnathopodu svird tyz kraj se zadnim
krajem propoditovym mnohem mensi dhel, nez je tomu u 2,
gnathopodu. — Misto, kde se dotykd konec daktylopoditovy
propoditu, jest opaifeno mohutnym ostnem, jejz provézi tfi na
koncich rozitépené pilovité ostny. (obr. 24, gna). Obdobné
fitvary popisuje Jurinac (22) u N. croaticus, nez tento drub
mé4 nejmohutndjsi osten znadnéji vidliénaty. — Rovnéz Dr.
V. Breuu (8) se zmiiinje o uvedeném znaku pfi exemplarich
Niphargus z Lunzu, kdeZ vSak pravi, 7e jsou 2 pilovité
ostny. WrzeSx1owskr (49, 50) uddva pro N. tatrensis jen jediny
takovy osten. — Mirné klenuty daktylopodit md na svém
vnitfnim kraji vétsi poéet dlouhych, tenkych Stétin a pii basi
$pitky daktylopoditové jest mohutny, kratky osten. Zadni
kraj propoditu ma na 1. gnathopodu 8 a na 2. gnathppodu
9 skupin pilovityeh 3t&tin. — Karpopodit mana zad vy bihajici
kraj posizeny dlouhymi $tStinami, takZe znaéné pievySuje
svoji velikosti obloukovité zahnuty meropodit. — Basipodit
1. gnathopodu jest zejména silny a jest spolu s basipoditem
2. gnathopodu opatfen hojnymi $tétinami.

1.—5. pereiopod vyznaduji se vesmés ostny na svych
daktylopoditech. Tyto ostny se 1isi od ostatnich ostot na
jinych &laneich okonéin, nebot jsou plnéa nemaji rozstépeni,
které jinak charakterisuje vSechny jiné ostny. Na daktylo-
poditech pereiopoda 1.—3. jsou po 4, na pereiopodu 4. a 5.
po 6. Zakondeni daktylopoditu mé po strand jeStd tenkou
§tétinku.

Pereiopody 1. a 2. paru (obr. 24, ;) maji na propo-
ditech ostny, na ostatnich &lancich nalezneme tenké, ne prilis
dlouhé §tdtiny o Siroké basi, jeZ vSak se ke komci rychle
zuzuji. Stétiny predniho kraje basipoditd jejich jsou po-
nejvice kratké. — Epimer 1. pereiopodu jest ponékud vyssi
nez nasledujiciho paru, pfedni a zadni okraj ponékud kon-
verguji. Epimer 2. pereiopodu (obr. 24, eps) Jjest okrouhly.
Oba jsou na dolej$im kraji opatfeny Stétinkami.

~ Epimer 3. pereiopodu jest na predni &asti zv1ast mohutny;
zadni jeho &ast jest izk4. — Epimer 4. pereiopodu jest v pFedni
&4sti uzsi neZ jest tomu u predeslého &lanku. — Epimer 5. perei-
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‘B4 - Karel Sébiiferha: .
" opodu jest tvaru skoro polomaésigitého. — Stétiny pfi krajich
. epimera jsou ostfe pFihroceny. |

- Basipodity 3.—5. pereiopodu (o br. 24, ps_s) jsou vSechny

Siroké a pfi tom dlouhé Na preduim svém kraji nesou dlouhé,
zaostfené ostny: na zadnim hojné, tuhé a tenké Stétiny.
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Obr. 25. Niphurgus illidzensis n. sp.:

'[\.

2%

ur. d.,,, vyzbroj hibetu 1. a 2. uropod. segmentu X 48; mx, maxilla '

1. X 50; pl. s.1-3 rozSifenina 1.—3. pleop. segmentu X 27; s. p. smy-
slové pusticky X 420. — N. illid%ensis forma dalmatina: t telson X 32.

Postranni rozsifeniny 1. pleopodového segmentu (o br. 25,
pl. s.) tvofi nepatrny trojihelnik, jenZ na zadu ma hojné,

tenké $tétiny. Posledni 3tétina stojici skoro pfi hrotu jest
sesilend skoro jako osten. Podobnou §tétinu nalezneme pii.

' Spidee 2. postrauni rozsiFeniny (obr. 25, pl. s.). jejiZ spodni

kraj skoro kolmo probihajici k zadnimu kraji nese po 2 ost-
nech. — Treti tato roz§ifenina (obr. 25, pl. s.), jest nejroz- - 4

sahlejsi, na zad zaostfend. P¥i pFfednim okrouhlém kraji na-
lezneme 3 ostny: \ ' “ o

-Posledni 2 segmenty uropodové nesou silné ostny: pied-

posledni segment vé dvou postrannich skupinch po 8 ostnech 3
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a posledni segment rovnéz ve dvou postrannicb skupinéch po
2 ostnech. Uprostfed hfbetu neni Zadnych ostnd (obr. 25,
ur. d.,,3). ,

3. uropod mé dlouhy exopodit a malicky endopodit. Prvni
¢lanek exopoditu (obr. 24, urs) jest 7krat- deldi endopoditu.
2. ¢ldnek exopoditu jest ostry kuZelik, jsou na ném tenké,
kratké Stétiny. 1. éldnek exopoditu mé hojné, silné ostny.
RovndZ vejéity endopodit nese apikdlné 1 osten s 1 tenkou
Stétinou. Vilcovity basdlni ¢lanek uropodu mé hojné ostny
na konei i uprostfed. Telson jest dvojlaloény, rozdélen asido
*/s své délky (obr. 24 t). Laloky jeho jsou §iroké a maji na
konei 4 ostny, a rovnéz pfi vnéjSim kraji jest po 1 neb 2
ostnech. V téie vysi jest pfi vnitfni strané po 1 slabém
ostnu. Smyslovy StéteCek stoji zcela typicky vidy jeden pfi
vrcholku a 2 doleji pFi vnéjSich xrajich.

Po celém téle jsou smyslové pustiGky v r:zkyeh spuded-
kovitych schrinkdch (obr. 25, s- p.a,:). Z nich vynik4 ven
smyslova §tétinka, jeZ se distdlné jeSté rozstépi ve dvé nové
vétve, 1 ma v celku t¥i zakondeni. Jest to tedy tvar zcela ne-
podobny onomu, jejZ vyobrazuji VEjpovsk? (44) i Bremm
(2) jako platné. pro jiné druhy rodu Niphargus.

- Dale jest velmi podivuhodno, Ze vedle popsanych smy-
slovych pusticek vyskytuji se zde jeté jiné smyslové ste-
tinky, které nesou na svém konci cely Ststedek jemnych
vldken. Obdobné dtvary byly VEjpovsk¢m. zobrazeny od N.
Kochianus z Lough Mask. — Nejsou vSak tak hojné jako
dFive popsané smyslové pnsticky a zdd se, Ze se vyskytuji
jen pa kraji segmentd mezi onémi prvymi smyslovymi pus-
tickami. Jest tedy Veypovskt¥m postiehnutd raznost smy-
slovych pudtidek nejen znakem generickym, ba ve svych
podrobnostech i znakem druhovym.

Formu tuto jsem nalezl v pramenech Bosny u Il-
lidze u Sarajeva v zafl v roce 1907.

S popsanou’ formou do znacné miry souhlasi forma
z rodu Niphargus mnou nalezend pfed tim v ervenci r. 1907.
v periodické studdnce na bfehu jezera Vranského
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56 ’ Karel Schiiferna:

v Dalmaciiu Starého Zadru (Biograd u moru—

‘Zaravecchia).

Formu tuto oznacuji jako

Niphargus illidzensis forma dalmatina mihi.
) (Tab. I, obr. t1'p,, 11'p,, 11'D,.)

Délka t&la 8 mm. ,

Li§i se od praveé popsaného N. illid3ensis slab§im
vyzbrojem daktylopodita pereiopodovych. Nebof
daktylopodit 1. pereiopodu nese 4 ostny, 2. pereiopodu 3 ostny,
3.—5. pereiopodu 2 ostny.

Ani na Zivoucich jsem nenalezl Zluté skvrny na hlavs.

Laloky telsonu (obr. 25, %) jsouuzsi nezu formy

.z Illidze a apikilné sedi po 3 ostnech. Kraje a plochy jsou

opatfeny vétSim podtem ostnitych 3tétin.
3. uropod (obr. 24, urs) ma 1. &ldnek exopoditu Siroky
a 6krat delSi endopoditu; rovnéz Siroky a kratky jest kon-
covy &lanek exopoditovy. Vyobrazeni na nasi tabulee jsou
imyslné zakreslena pii témZ zvétSeni. o
Stavbou smyslovych pustidek se shoduje s bosenskym
N. dllidZensis mihi.

V roce 1917 nalezen té% Dr. Zp. FRANKENBERGEREM

u Sesto v sev. I'talii. [Viz moje pojedndni o Gamma-

ridech adriatickych (32, 33)].

Hledime-li naSe nové formy N. illidZensis n. sp. a N.
illidzensis forma dalmatina n. sp. n. f. uvésti do fady dosud .

zndmych druht rodu Niphargus, shledime, %e obé stoji nej-
blize N. Ladmirault; (Chevreux), za n&jZ jsem také ptavodnd
obé formy povaZoval (30), ale pozdéji jsem se presvddéil o od-
lisnosti obou od francouzské specie.

Jsou to zvlasté ony typické ostny na daktylopoditech
pereiopodd, které tak zna®n& ndm pFipominaji druk N. Lad-
miraulti. CHEVREUX (18) 1i&{ tento znak nésledovné: »Les
dactyles de pattes de trois derniéres paires, extrémement ro-
bustes, dilatés en leur milieu, portent, au bord interne, trois
épines dans les pattes de la cinquidme paire, quatre épines

dans celles .de la siziéme paire et cinq épines dans celles -
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de la septiéme paire.« Srovnanim powméri u naSich forem
s timto popisem vysvitne ndm nejen pomér pnbuzenstvx, ale
1 riznosti vSech tF{ jmenovanych forem.

Ostny na daktylopoditech jsou znakem, ktery se jinde
u druht Niphargus neobjevuje, a nalezncme je jen u né-
kterych mofskych Amphipodi.

Jinak jsou rozdily proti N. Ladmiraulti zv1a$ts v gua-
thopodech. 3. uropodu, telsonu, epimerech a V}'fzbroji po-
slednich dvoun uropodovych segmentt. Tyto jsou u obou
forem N. illid3ensis vy 7b10]eny silnymi ostny, kdeZto u N.
Ladmiraulti jsou na nich jen tenké Stdtinky, coZ CHEVREUX
(18) li¢i nasledovné: » . .. .. Les deux premiéres segments
de l'urosome portent quelques fines splnules au bord dorsal
postérieur.«

Znazornéni telsonu ¢. 3 a 8 na tabulce XIII. v:praci
Dra. V. Breama (>Uber ostalpine Niphargiden«)
zdaji se miti mnoho podobnosti s telsonem nasi formy N.
illidzensis forma dalmatina. — Rovné zemé&pisné rozsireni
téchto forem ukazuje na sousedstvi jich s nasi formou, nebof
1 prameny Bibaa Pe&ina jsou bliZe nasi lokality Vrany
v Dalmacii. — Abychom se mohli urditdji vyjadriti
o formich BremmEM popisovanyeh, musili bychom znati
dale poméry jejich pereiopodovych daktylopodita. Jest jen
litovati, Ze Dr. BRemm u jedincd r. Niphargus z tak riz-
nych lokalit neudal vice znakd, aby se mohla lépe posouditi
jejich celkova organlsace Ruzné pak tvary smyslovych pus-
tifek mluvi proti pfimému piFibuzenstvi forem z Biba a
Pecina s N. illid3ensis forma dalmatina, nebot tyto pusticky
jsou dobryra znakem pro urdeni pFibuzenstvi. N. illid3ensis
a_N. dllidZensis forma dalmatina maji stejné smyslové pus-
tiCky i stoji si navzijem pribuzensky nejblize.

D Synurella ambulans (Fr. Miiller) a jeji vztah k slepému
Crangonyx subterraneus (Sp. Bate).

(Tab. I. obr. 10, tab. ITL)
Otézka opravnénosti druhu Synurella polomca (WRZES)

vedle Synurella ambulans (Miiller) zistivala stéle pro mne
otevienou i pres sdéleni L. KerLracka (22 a) o identité obou,
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IL Cast zoogeograficka.

1. O vyskytu Carinogammarus roeselii (Gerv.), tria-

canthus mihi, a scutarensis mihi.
(Viz mapu obr. 30.)

O vyskytu C. roeselis piSe StesBING ve své monografit
Gammaridi: »Europe. Rivers and ponds.« Z toho zdilo by
se vysvitati, Ze jest tento druh opravdu ubikvistem. NeZ
k tomuto ndzoru se nemtZeme piikloniti. Na p¥. pro sudetské
zemé byl vzdy jako jediny vodni obyvatel z Gammaridd uda-
van Gammarus pulex, Crangonyx a Niphargus, ale nikdy Cari-
nogammarus roeselii. Ale také opravdu v Cechédch nebyl dosud
v povrchovych vodach nalezen jiny zistupece nez Gam. pulex
a Fidee Niphargus, pFipadné v podzemi vedle Nipharga
Crangonyx subterraneus.

Teprve v roce 1908 nalezl kollega Dr. J. SvABenix
v potoce u T'Ffebiée Getné Gamrnarldy, mezi nimiZ jsem
zjistil Gam. pulez a Carinogammarus roeselii, za jejichz pte-
nechani mu tuto dékuji.

Jest daleZito, Ze uvedena moravska lokalita C. roe-
selii nalezd se vivodi dunajském, kdeZto vétsina Cech,
kdeZz dosud nikdy nezjistén, patfi dvodi labskému. Jest tedy
unas C. roeselti vazidn na oblast dunajskou. Jiz
dfive byl z dvodi dunajského zpam, nebof jej v Uhrach
uvadi Cuvzer (21) avDol. Rakousich, Solné Komofe
i Tyrolech C. HELLEr (18), Moravsky ndlez tedy roz-
hojiujetimnaSiznalostzemépisného roz8ifeni
C. roeselis v ivodi dunajském.

Ze pravé v dvodi dunajském se vyskytd C. roeseliz
jest asi podminéno souvislosti Dunaje s Cernym
Morem, v némzZ ziji nékteré druhy rodu Carinogammaris,

pripadné s nékdejSim Pontokaspiem. Byla by pak pro slad-

kovodni zéstupce Carinogammarus dina cesta: z Cerného

Mote DunaJem hodnévysoko dodunayskvch pti-.

toka.
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68 o Karel Schéferna:

Jelikoz Labem k nam dosud nepronikl C. roeselii, aé
se vyskytuje v Némecku v Polabi na mnoha mistech, zda

se, 7e podminky rozdifeni tohofo druhu v Polabi jsou méné -

priznivy onéch v Podunaji.

O puavodu pak C. roeselii muZeme pFedpoklidati, Ze
v obou fvodich se snad vyvinuly podobné tvary konvergenci,
jejich vSak prarodiét nemtZeme jen tak snadno naléazti.

C. roeseliz byl asi za dFivejsich dob v Polabi, Poryni
i Podunaji formou hojnou, ale pozd&ji- byl zatlagen .az do
nizsich poloh, odkudZ se zase znovu ponendhlu rozSifuje do
divodi tam, kde jest to moZno (Podunaji, Polabi) Kde se
vSak naskytaji prekd?ky snadnému jich rozsifeni zlstala
forma omezena na tzky aredl. (V Ceskoslovensku jest jen
v Podunaji nikoliv v Polabi.)

Podobné tomu asi bude i u Carinogammarus triacanthus
jenZ jestomezen jen na Skadarské jezeroapfiro-
zené prekaiky nedovoli mu dalsi roz8ifeni.

Ve Skadarském jezefe Zije také jesté od ostatnich dplné
odlisnd forma C. scutaremsis mihi, o némZ jsme Fekli, Ze
jest mutantem ecyklu C. pungentiformis, kteryZto cyklus jest,
jak jeSté pozdsji ukdZeme, jasnym dokladem immigrace mof-
skych forem do sladké vody. I myslim, Ze nejsme daleci
pravdy, jestlize formu C. scutarensis prohlasime za

modifikovaného potomka C. pungentiformis, imm 1-""

grovav§iho z Adrie do jezera Skadarského,

‘jemuZz vSak pro pFirozené pfekizky nebylo moZno déle se

v

2. O zemépisném rozsiteni Carinogammarus thonin. sp,

jakoZ i vSeobecné poznamky k rozsifeni zastupcit rodu Carino-
gammarus.

(Viz mapu obr. 30.)°

Carinogammarus thoni, nalezeny, jak dfive jiZ uvedeno,
+ docentem drem K. TaoneM v okoli Metkovi&d, pochizi

z lokalit Slano vrelo, pramen Lukavac a z-jezera

Modro okoi Deranského.

Blizsich fidaji biologickych podminek, za nichZ C. thoni ' F
na uvedenych lokalitich Zije, bohuZel nemém. Jen v Pet-/ %%

termanns Mitteilun gen (4) nalezneme THONOVU Zminku:

jezero slané ¢l sladké.
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»Wo das Wasser stirker strémt, also in der Ndhe der Quellen
an den Stellen, welche dicht von Wasserpflanzen bedeckt sind,
finden wir in groszer Anzahl Gammariden, dann zahlreiche
Planarien, also eine typische Bachfauna.« (1. e. str. 80).

Jak svédai nizev jednoho z nalezit »Slano vrelo«
(nejspiSe tim minén slany pramen u Gabely), jednd se tu
o ponékud slanou vodu.

Rovné# druhi lokalita Modro oko j
sinje jest dle Gavazzino (11) slana.

Pramen Lukavac napaji jizné od Nevesinje (dle Gavaz-
z1u0) dva potoky Lukavackého polje, jez oba vyvéraji z pod-
zemniho ponoru; v kterém z obou tdchto potokd, &i zda
snad v obou Zije C. thoni, nemohl jsem zjistiti. _

V literatufe nenalezl jsem iwdaji, zda jest Deransko

17né od Neve-

Srovname-li tedy povahu uvedenych lokalit, vidiine, ze
prameny Slano vrelo i Lukavaec jsou pounékud slané.
O ptavodu této slanosti nemohu rozhodnouti, jest vSak pravde-
podobno, Ze souviseji s mofem podzemnimi toky. I mohly
by snad i takto vniknouti do onéch pramenti moiské formy.—
Neb, vidouce nepatrny stupeii slanosti téchto mist, miZeme

tato mista i s fanunou povaZovati za relikty ddvného mofe,

které se v téchto mistech kdysi prostiralo.
I budeme pak za takovyto marinni relikt povaZovati

téz C. thoni.

Prehlizime-li nalezisté dosud zndmych druht rodu Carino-
gammarus, shleddme, Ze v&tsina jich jest zaroved reliktni faunou
jezera Bajkalského: C. cinamomeus (Dyb.), C. vagii (Dyb.),
C. pulchellus (Dyb.), C. seidlitzii (Dyb.), C. rhodophthalmus

(Dyb.). V dziné Behringové ziji C. atchensis (F. Brandt) a
- C. subcarinatus {Bate). C. caspius z jezera Chvalinského a

C. roeselii z evropskych Fek, potokilt a jezer.
‘Bajkalsti zdstupei rodu Carinogammarus pemaji trnt
na hibets, rovndz nikoliv C. atchensis a C. subcarinatus.
Podobné C. scutarensis, C. thoni a pungentiformis jsou

- bez hfbetnich trot a stoji si navzajem pfibuzensky blize

ne# trny opatfeni C. roeselit meb C. triacanthus, ktefi oba
maji hibetni trony. o
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Mimo to dle sdéleni Dra KosArka, nalezl Dr. PURkYNE

na téze lokalits nékteré Coleoptery patfici fauné maloasijské.

- Tato okolnost jistd podporuje myslenku po odvislosti
druhtt balkdnskyech od druht maloasijskycha
moznost piibuzenstvi G. komdreki s G. syriacus, jejichz lo-
kality teprve pozdéji, a to teprve v pomérné dosti nedav-
nych dobach, byly oddéleny pfehradou dardanelskou.

*
Belmeken

Obr. 3L Lokality rozSifeni G. balcanicus+ a G hkomd-
reki A ve vychodnim' ecipu poloostrova balkinského.

Tuto myslenku posiluje dile to, Ze, a¢ jsem mél piilezitost
vysetfovati Gammaridy z mnoha riznych nalezi8f{ Balkanu,
shledal jsem, Ze lokality G. komdreki jsou omezeny
jenna vychodni Balkdn asicenaoblast mezi
mofem Cernym a Egejskym:

Svahy Rhodop i horstva Balkdnu tvofi asi téZce pfe-

konatelné rieb vibec nepfekonatelné pfehrady: pro G. komd- -
reks, takZe tento jest omezen jen na dzky aredl celého bal-
~kénského poloostrova. ) :
Se zpadnou pravdépodobnosti se d4 souditi jeSté- na.
~ ¥adu jinych naleziit druhu G. komdreki v Thracii jizné od
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Balkdnu a vyichodné od Rhodop, 1 v Malé Asii na druhém
bfehu dardanelském. ' C

Nalezisté tato budou jisté vesmés teplé povahy, nebof
G. komdreki jest formou teplomilnou jak plyne z pravé
uvedeného udini povahy jeho lokalit, éehoZ nespornym di-
kazem je na Ramsouskovyca i Kowmirkov¥cm lokalitich
Telphusa fluviatilis, eventuelné Emys orbicularis.

6. O vyskytu jiznich drubéi rodu Niphargus.
(Viz mapu obr. 30)

1. Na svych cestdch na evropsky jih vénoval jsem téz
svou pozornost zastupcim rodu Niphargus.

P#i vystupu od Opatije na Uéku Goru (Monte Mag-
giore) v roce 1907 nalezl jsem ve vysi 1100 m nad hladioou
moiskou ve velmi studeném prameni plném napadalého
list{ formu upominajici na Niphargus tatrensis Wrze$niotvski.

Tato lokalita jest oCividné sekunddrnim bydli§tém Ni-
pharga, jenz vnikd tam z podzemi, nebof ona studanka jest

v piimém spojeni s vodami podzemnimi, a zéroveil nam -

ukazuje cestn, kudy, dle ndzoru THIENEMANNOVA (41), ste-
nothermni vSeobecné rozsifena fauna vnikala do nitra zemé,
aby tam nalezla GtoCisté za doby ledové.

9.V témze roce ohled4dval jsem prameny Feky Bosny
u INidze blize Sarajeva. Zde vylovil jsem jedinym zatdhnutim
feletovité, dritdné sité tisice exempldfd druh@ rodu Gam-
marus*) (G. spinicaudatus a G. bosniacus), mezi nimiZ byl

*) Zastupei rodu Gammarus na této lokalité loveni byli napadni
b&lavym zabarvenim, prosvitajicim ze vnitf p¥i hibetu téla. Jelikoz
jsem hned usuzoval na infekei vétSim parasitem, pozorné jsem je
roztrhoval v prstech, i nalezl jsem skoro v ka?dém exemplafi 2—3
cysticerky tasemnice Cyathocephalus. truncatus Pallas, jez Zije v
dospélém stavu ve pstruzich. Tyto cysticerky byly poprvé popsiny
E. WoLFEM v Zool. Anzeiger, r. 1906, tedy rok pfed mym nalezem
a to z Gammart v fece Nekaru, nebot dfive byla znama Jjen
dospéla individua Cyathocephalus ze pstruht. Takto infikovani ble-
§ivel, jsou jisté nebezpedénymi pstruhtim, jimZ jsou namnoze vyhradni
potravou. I mél jsem souéasné piileZitost pozorovati ten zajimavy
zjev, Ze se pstruh sam vyhyba infekei, odmitaje pFijimati za potravu
infikované bleSivee, aé jiné neinfikované vybird s hltavosti jen sobé
_vlastni.Rozezndvéni zdravych a infikovanych blesivel déje se upstru-
ha patrné zrakem, nebof cysticerky probélavaji pokoZkou bleSivca.

creeeesi
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80 . Karel Schiferna:

svym zarGZovélym télem ihned patrni zastupei. rodu Ni-
phargus. (bylo jich ze vSech tam ulovenych Gammaridu asi
?1°/°) Jejich hlavovy segment mél, jak jiz dfive by}o Teceno,

Pii bliz§im studiu ihned upominali na CHEVREUXEM
z Francie popsany druh Niphargus Ladmiraulti, jenz vSak
se od tohoto zna&né odliduje, i 0znadil jsem jej jako Niphargus
illidzensis n. sp.

3. Exkurse ku Vranskému jezeru v Dalmacii (u Sta-

rého Zadru) byla velmi bohatou na zajimdvé poznatky po

po strance Gammarida.

Celé toto obsdhlé jezero zaujima p}ochu 28 km? V 1été
za nizkého stavu vody jest pouze 13 km dlouhé, na podzim
a v zimé, kdy voda vystoupne, ma délku 17 km.

Jezero tdhne se rovnob&znd s mofem, od néhoZ jest

oddsleno mohutnym valem nummulitového vapence. Nejblizsi
vzdilenost jezera od moFe jest u osady Pokodtane, totiz
1 km. Voda v jezeru jest slaté sland a zejména v 1ét& velmi
tepld, takZe Gammaridi neziji pfimo v ni. ’

Za to jsem nalezl bliZe rybafské chatrle malou, v pisku
rukama vyhrabanou studédnku, kterd -byla chrinéna pled
vyschnutim jen nékolika malymi prkénky. V jejim okoli vyska-
kovaly z pod kament Orchestia gammarellus Pall, které
jinak Ziji pfi moiském biehu pod kameny a jinymi vlh-
kymi pfedméty. V praménku samém nalezl jsem dfive popsane
szhargus illidsensis forma dalmatina mihi. — Jak mi rybaf
sdolil, miz{ obdas tento pramdnek, coz jisté souvisi s vySkou
hladiny vodni v jezefe. Jest tedy jasno, Ze mdme tu co &initi
s druhotoym vyskytem Niphargus ve svrchozemské lokalité
a to tak typickym jako jinde nemfiZeme ukazati pfi nalezech
ve stdlé vods, nebof s ustupujiei vodoun ;jdou i Nlpbargove
ze studanky do podzemuich prament a jimi snad ido ]ezera
samcho.

Vyskytovdni forem fizce pfibuznych s N. Ladmiraultt

(Chevreux) v Bosné a Dalmacii Jest tim zajimavgjsim, Ze - |

N. Ladmiraulti byl nalezen a popsin jen dle 9 exemldFi (6 Q
a 3 &) ze studni v Nantes ve Francii. Jinak dosud_nalezeni

nebyh —_ Pravdepodobne oviem budouei dl]k]adn9381 badanl\

pfinesou nam i tu jiné nové poznatky.

sirové Zlutou skvrnu, kterd vSak zmizela po konservaci v lihn.
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K fislezn u jezera Vrana do stejné linie se Fadi nélez
Dra FRANKENBERGERA, O IémZ se zmifuji v Rozpravach a
Bulletinu II. tf. Ces. Akademie v Praze (1919 a 1920). Jest
td nalez Niphargus illidéensis patrné forma dalmatina mihi
d Sesto (v sev. Italii) v bystrém horském potoce. Jedna
se tu jistd o sekundarni vyskyt formy subter-
ranni.

Srovnanim vsech lokalit N. illid3ensis v Bosng, Dal-
macii, sev. Italii a N. Ladiniraulti ve Francii miZeme dospéti
k nazoru, 7Ze jedna se zde o cely okruh subter-
rinich forem v oblasti mediterrdnni, které za
zménénych podminek Zivotnich mohou vykazo-
vati vét3i i mensi zmény ve své organisaci

‘Byl by to tedy pendant ke kruhu Carinogammarus
pungentiformis — Gammarus pungens a G. spinicaudatus — .
konyzcenszs — balcanicus, kdez tito, jakoZ i druhy Niphargus
jevi znadnou schophost vytvoFovanilokdlnich
forem, uréenych riiznosti biologickych podml-

‘nek lokalit, na nichz z131.

7. Stafi sladkovodnich Gammaridii.

Ze v3eho, co dosud bylo uvedeno, jest vidno, Ze sladko-
vodni Gammaridi Balkdnu, coZ lze Fici i SiFeji evropsti vi-
bee, kupi se ve pfirozené formové sku plny, eykly,
jichZ vSichni élenové.stoji v uréité vzadjemné morfologické
souvislosti, coZ Jest zase v uréitych vztaziech k jich zemé-
pishému roziifeni.

Rizné tyto cykly jSou také ruzného stafi, jak néasleduje:

@) Jesté dnes z moFfe do sladké vody aktivné
immigrujici formy.

Jak z predchozmh viech tvah vidno, midme nékteré
formy, na které i dnes moZno ukézati jako na formy pfi-
mo aktivnd immigrujici z moFe do sladké vody
a pFizphsobujici se sladkému Zivliu zaoblenim téla, stloustnu-
tim a zneprihlednénim chxtmu i zmenSenim poétu i. delky
vyzbroje Stétinové.

Jsou to druhy Carinogammarus thom—scutarenszs—pun-
gentzformzs — Gammarus pungens f. carinata — G. pun—

gens f. acarinata, coi jsou formy vesmés se " vyznadéujici
6
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1IL Prehled studovanych forem dle nalezlsf

-

1. Istmska nalezxste:

Rod a druh ]

Acaudatus n. sp.

Pramen-u Kozljaku (Cos- :
liaco)u C‘epxcskeho jezera.| .

Nalezists - Sbératel
* . | Potok Bogliungice u Ce- L
| Gammurus spini-| piéského jezera. SCHAFERNA

Gammarus pun-
gens M. Edw.

‘Timavo u Duina.

STEINMANN, SCHAFERNA

forma carinata| Lovrana. SCHAFERNA~
mihi
%eka 1Arsa (Rasa) C SCHAFERNA::
Yt . anil mezi Arsou a Ce- [
c;‘_;;”gﬂgtzgz%_‘ DPIICSleI:n jézerem. ’
formis 1. sp. cz)ﬁ]; 11:3 potiéku u Ko- »
Medvea u Lovrany. »
Pramen ve vysi 1000 m .
N;f:f‘n‘gg '\lﬁél"rtz%s(?) na Udka Gora (MonteA »
. Maggioere). -
2. Dalmatska naleziSté
Rod a druh Nalezi§té Sbératel
Reka Ombla u Gruie, po SCHAFERNA

Gammarus pun-
gens M. Edw.

celém™jejim toku.
Poticek u Kotoru.
Krka od asti aZ ke svym

MRAZEK, SCHAFERNA

forma carinata| _vodopadim. SCHAFERNA
n. f gatzmy él Trogiru. ROGGENHOFER
SDSW ipanj (Giuppa- SCHAFERNA
Gammarus pun- 3 . .
gens M. Edw. | Potiéek uVranského je- SCHAFERNA
forma acarina- zera.
ta n. f
Gammurus spini- .
caudatus n. sp. Krka nad vodopady. »
Gﬁmmaruspulex Clissa u Splitu. ROGGENHOFER
G‘ : ‘ . 'gi'iliv_ Krky u S_Jlrz)radina. SCHAFERNA
ammarus locu-| Slané jezero u Prozury
sta L. ia Mljetu. _ ROGGENHOFER
- Reka ‘Ombla. SCHAFERNA

)
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Rod a druh

Nalezistd | .

Shératel -

't Niphargus ilti-

-Studanka u jezera Vra-

SCHAFERNA" -~ -

caudatus n. sp.

dzensis forma
_ dalmatinan.sp.| na. X
n. f.
Niphargus virei| Jeskyné OstaSevica na S
(Chevr.) M]]etu MIESTINGER
' . ’ Bi‘eh--Ombly: N
Orchestia gam- P : L -
¥i studance u Jezela SCHAFERNA -
.- marellus.(Pall) Vrana, A LT
1 Orehestia medsi- k
terranea (A. Miét. ROGGENHOFER
‘Costa)
| Orchestia mon- . . -
| tagui (Aud.) Sipanj. ) SCHAFERNA
| Melita palmata s s ,
1 (Mont.) Sipanj. » :
3. Cernohorska nalezi3té.
-Rod a druh [ ‘Nalezis§ts -Sbératel -
Gammarus bal- | Savniei. o i
canicus n. sp. | Kolasin. . MRAZEK
Gammarusspini- Podgoric a )

Gﬁmmaruspule'c

Poisensko jezero**)

-Bukomirsko »

Gammarus locu:
sta L

Zogajsko blato (brakic-
ké jezero).. :
Duleigno. *

Carinogamma-
rus scutarensis
n sp.

Reka Rybnica; pfi svém
usti do jezera Skadar-
skehq.

Carinogamma-

. Sp. .

rus triacanthus| -

dtp" e

ot »

Carmogamma- :
TUS pungentz-
for'mzs n -Sp.- -

- r -

Reka‘L Rijeka.~ R

| Jezero. Skadarske .

soev P

: ’) Maji po 2 ostnech v postranmch skupmach na uropodovych

segmentechl”

**) 7iji {u na hojnych rostlindch v postranmch zatokach. jezera.
***) Obrovské exempléfe z131c1 v ]acne studene vode pr1 kame-

' ) mtem bfehu prostem rostlin. .
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88 Karel Schiferna:
"Rod a druh ': 'Néléiiété,' a Shératel
Teohlogamma- T s T
rus mrdzeki Il;i,gill‘g‘npgcﬁji (Jeésé‘yne) MRAZEK .
(Schiiferna)*) jeguse.
Synurella ambu- . . -
lans (MOULL) Krivi do-bliZe Kolasina. »
4, Hercegovska naleziSté.
Rod a druh Nalezistd . | " Sbératel
Potok u Grabovice. .
Gammarus bal- | 7xi41o Komadina u Ja- SCHAFERNA
canicus n. sp. blanice
Gammarus pun-| Pramen Buny. :
gens M. Edw. | Pramena tok potoka Ra- R
forma acarina-| dobolje u Mostaru.
ta n. £ Ziidlo Komadina.
Gammarus spini- Rﬁzﬁu&zgem?m tokn )
caudatus n. sP.| potok Radobolje.
Gammarus kon- . ..
jicensis n. sp. Potok BJe_la u Konjice. »
Jezero Deransko.
Carinogamma- » Modrooko. THON
rus thonin.sp. | Pramen Lukavae. b
» Slano vrelo.
5. Bosenska naleziSté.
Rod a druh Nalezi§ts Shérdtel
. .| Pstrahovy potok u Illi-
Gg;?‘ggtr;‘usssnngn- dZe blize Sarajeva’ SCHAFERNA
- SP- (Prameny Bosny).
Gammarus bos- N . N .
niacus n. sp.
Niphargus illi- ) ) » N
dzZensis n. sp. ) _
6. Bulharska a thracka nalezisté.
“"Rod a druh Nalezi§ts ~~ |7~ ' Sharatel” T
KaramandZza. R _ KOMAREK
Svahy VitoSe u Sofie. | KOMAREK, RAMBOUSEK
Gammarus bal- | Pasmaklii. ) KOMAREK
canicus n. sp. | Cepelare. ' : >
('}(?[1;%;1:1{1 monastyr na RAMBOUSEK .

%) Druh Typhlogammarus mrdzeki (Schéf) sbiral ve znaéném

RS

podtuvhercegovskyeh krasovych jeskynich Feditdl moravskéhomiusea

Amphipoda balcanica.

|tarensis(?) Wrzes.

ve vys§i asi 800 m.

*) Shoduje se s G. pulex z Cerné Hory.

89
Rod a diuh Nalezi§ts 1 Sbératel
Horsky potok pobliZe
| Gammarus ko Monastym’(‘)agnkm. i - KOMAREK
méreki 1. sp na dvore téhoz. RAMBOUSEK
* | Potok u Slivenu. »
Potok u Belovo.
{ Gammarus pulex| Badoma; u Dedeagade v c
L* teplé Fece. KOMAREK
Gammarusspini-| Belmeken (ve vysokych ;
1 caudatus n. sp. Rhodopéach). RAMBOUSEK
Gammaru e- P
oticus (S%Zi'rli%e- Brakické jezero u Bur- R
{ Skl) gasu. -
1 Gammaruslocu- N Varn
! Sta L- » » N arny, »
Orchestia mon ’ .l L
| tagwi (Aud). _Varna; mo¥sky bFeh. » :
1 Orchestia - < st . Lt
marellus%f’;nll.) Bieh egejského mofte. KOMAREK
| Niphargus ta- Pramen na hofe Vitosa, R A“BOUSEI'{ ’
A
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Vyklad tabuli. -~ <

TAB. L
1. Carinogammarus triacanthus n. sp. o, X 6
2 » roeselit (Gerv.) o, XD
3. » argdeus Vavra o, X 4
4. » ) ~thoni n. sp. o, X 4/,
5. ) scutarensis n. sp. o, X 6
3.a, » » 2. antenna, X 20
5. Dsrs » » 3.—4. pereiopod ¢, X30
5. Dy » » 5. » @, s vnitini
. strany, X 80
6. » pungentiformis n. sp. o, X 3
7. Gummarus balcanicus n. sp. &. X5
8. » komdreki n. sp. o, X d
8.a, » » 1. antenna, X 40
8.a, » » 2. » X 30
8. D1rs » » 1. a 2. pereiopod, X 15
9, » bosniacus 1u. sp. o, X6
9. a, » » i. antenna, X 30
10. Synurellu ambulans (Fr. Miill.), X 8
11. Niphargus illidZensis n. sp. o, X 6
11.p, » o daktylopodit 1. pereiopodu, X 70
11.p, » » » 3. » X 70
11.p, » » » 4, » X 70 -
1. p, » . dalmatina daktylopodit 1. pereiopodu, X 70
1. D, » f. » » 3. » X 70
11 p, » f. » » 4. » X 70

TAB. 1L
3 za sebou nasledujici fezy antennalni ¥lazou Synurella ambuuan s
Obj. D, Oc 1 Zeiss
es Coelomovy vacek, tr nalevka, a ampul]a,
¢ vyvodny kanélek, hp. hypodermis, ch chitin. -
4. Synurella ambulans: $ikmy ez zasahuncl v3echny 3 buiiky nalevky
Obj. D, Oc 1 Zeiss
, 6. Crangonyx subterraneus (S. Bate): po sobé nasledujici Fezy
antennalni Zlazou. Obj. D Oc¢ 1 Zeiss

7. Crangonyx subterraneus: S$ikmy Fez antennalni Zlazou i zde zasa-
hujiei vSechny 3 buiiky nalevky. Ob D, Oc 1 Zeiss
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“Summary.
This paper deals chiefly with the -Freshwater-Am-
phipoda collected by me during my occasional visit in the
Balkan Peninsula. But I am also indebted to several other

authors (J. KomArek, A. MrAzexk, F. RaMBOUSER, V. VAVRa,
F. Veypovsk¥) for the material from the same geographlcal

“interesting territory. — The result of my study could de-
-monstrate, that the fauna of Kuropean-especially of Balkan-

Amphipeda was not monotonous and that this fauna wan-
ted a thorough investigation.

. Of course in this study I was obliged to examme also
some of the other forms of the I‘reshwater—Amphxpoda
Iam most grateful for the comparative material to the authors
Mrs. W. E.. Sexton, A. Garsini, V. VAvra.

I. Systematical Part.
A. Genus C'ammarus Fabricius.
Rt Gammarus balcamcus/,. 07\
(Pl 1. 17, text fig. 1, 2)

‘The first urosom segment without spines, but with fine

setules in 3 groups. Exopodit with a very slender terminal
segment, with the plumous setae only on the inner margin.
Carpo-and propodit of the 1°* and 2°¢ peraeopod bearing
the spinules.only. — L. & 1218 mm, -2 10—15 mm.

These species are living in Montenegro near Savnieci
and KolaSin (legit MRAzEK 1906). Further in Herce-

. govina (legit ScuArerva) and in Bulgaria near Pan-
Cerevo-Bystrica, Cerepiski (legit RamBousex) and

in the brooks near Karamandza Pasmaklu, Cepe-

" lare (legit KoMAREK).

Systematwally they are near to G. spzmcaudatus, and-

-the fine setules on the urosome represent an adaptable cha-

ractemstlc
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2. Gammarus bosniacus.s - 7j -
(PL 1. 9, 9a, text fig. 3, 4, 5).

Accessory flagellum on the 2ud  antenna I
jointed! Basipodit of the 34—5™ peraeopod with many
fine setules on the inner surface. The 4£*® peraeopod with
rounded epimer. Endopodit of the 3¢ uropod scarcely half
as long as the exopodit. The spines on the urosom in the
schema on page 13.

These species have been found by the author with the
G. spinicaudatus in the very cold spring of tl}e Bosna
river near the watering-place I1l1idZe in Bosnia.

The one-jointed flagellum on the 2°¢ antenna is =
characteristic for the G. Guernei, which lives on the Azores.
Both are very well separated species and the resemblance
is perhaps a result of the convergence.

3. Gammarus spinicaudatusm- -
(Texf fig. 6.)

Eyes large reniform. — Propodit and carpopodit of the
15t and 2°9 peraeopod with spinules but without long setules.
Basipodit of the 5% peraeopod of the same figure as the
preceding one. — Plumose setules only on the inner part .of
the short endopodit (not more than 3/4 of the exopodit).
Endopodit feeble, fringed with very short setules. Telson
with narrow and long lobes, with spinules only at the apex.
Dorsal spinules on the urosom segments on fig. 6, pag.:15-

This species lives in the rivers full of stones in M on te-
negro (leg. MRAZEK), in the fountains of the Bosna river
and in very small springs at the base of Monte Mag-

giore (Istria), in the brook Radobolje, and in the

Buna river near Mostar (legit Scuirerna). In the high
Rhodope Mountains (leg. RAMBOUSER). -

G. spinicaudatus are near the G. Zaddacht SE‘{TON (=@G. -
locusta v. zaddacht STEPHENSEN) . and in my opinion they are .
G. zaddachi also connected with Gammarus locusta, but more" »

progressed than the G. zaddach: form.

. Amphipoda balcanica. 97

4. Gammarus kongjicensis n. sp.
(Text fig. 7.)

The first urosom segment only with the middle group. .

of spinules, Pro- and carpopodit of the 1® and 29 pe-
raeopod with spinules. Epimer of the 2°¢ peraecopod low and
broad with a straight margin. Pleon segment 2, postero-
lateral corners with spinules not only in the margin but
also on the surface.

This form was found by the author (1907) only in the
brook Bjela near Konjice in Hercegovina and is

~ the relative to the G. spinicaudatus.

5. Gammarus komdreki n. sp.
(Pl. I 8 8a, 1, 2, 8p 1, 2; text fig. 8, 9, 10.)

- Eyes crescent-shapes. The 2°¢ antenna and the 1% and
2% peracopod with long hairs, especially with the male.
Epimer of the 1.—4. peraeon segment low. Basipodit of the
3.—b5. peraeopod broad. Pleon segment 3, postero-lateral corners
quadrangular, acute at the end. Uropod 3, with long rami.
Double clefted telson with long setules. Pleon segments 1—3
with 4 fascicles of hairs. Brood plates broad of the pulex type.

Lives in springs and wells south of the Balkan
(Camkoi monastery, leg. Komirex, Slive n, Belovo,
leg. RamBousek) and east of Rhodope Mountains.

If we compare our new species with Gammarus che-

vreuzi (Sexton), we can say that the similarity of the-2nd..

antenna of both, is ounly a result of a convergence. G. che-
vreuzt is a veritable brackish form with a slender and trans-
parent body. G. komdreki having a robust but not trans-
parent body and the brood (marsupial) plates of this species
are broad, these of G. chevreuzi have very narrow brood
plates.

6. Gammarus pungens M. Edw.
(Fig 11, 12, 13.)

"is a very. good species as follows from my former paper

(82, 33) Endopodit of this species is very short and the brood
plates are narrow. Its 37 pleon segment is with specimens

from some localities (Modena) a little pressed from both sides.

™

S
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With the specimens from the other localities (lake Vrana
in Dalmatia, from Narenta region) this phenomenon
does not exist. Therefore we can distingnish the first form as

Gammarus pungens forma carinata

and the second
Gammarus pungens forma acarinata.

7. Gammarus pulex L.

Gammarus pulex from the Balkan regions has more -

dorsal soinules on the uropod segments than postulated by
Sars and STEBBING.

Specunens are variable according to surroundings in -

which they live. In the lakes with plants there are very small
specimens and in the lakes on stones there are living very
large ones of G. pulex and without plumose setae on the

last uropods ‘
B. Genus Cdrino.gammarus (Stebbing)

contains two groups:
a) with the dorsal.
teeth;

produced

b). with an arched dorsal ca-

rina, without teeth..
a) Group with the dorsal teeth:

1. Carinogammarus triacanthus n. sp.
(PL L 1; ext fig. 14, 15)
with large eyes and ‘the first three pleon segments produced
into a carinate tooth. — It lives in the Skutari lake (leg.

Mrizek).
From its newhbourhood are

2. Carimogammarus roeselis Gerw.
(Pl 1. 2; text fig. 16, 17.)

a form from the North and Middle Europe, but with the
tooth also on the 7'® peraeon segment.

I can corroborate the opinion of L. KEerLHACK (22a) that
*Gammarus tetrachanthus< from Muo-aelsee descnbed by

P, B

A‘_‘
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GarBInN in Zool. Anzeiger is identical with the Carinogam-
marus roeselit (Gerv.)

3. Carinogammarus argaeus (VAVRA)
T . (PL. I, 3; text fig. 18.)

descnbed by Dr. V. VAvra (Gammarus argaeus VAvra 1902)
is coming from this group. But it has very small eyes, pro-
podits and carpopodits of the 15t and 2" peraeopod are wi-
thout long setules. Dorsal spinules on the uropod segments
are as follows in the schema on page 40.

The 37 uropod with a very slender terminal-segment
of the exopodit and with a few long setules.

»G.« argaeus var. brachyurus (VAvra) is in my opinion
a specimen with regenerated uropods.

b) The group with an arched carina:

4. Carinogammarus thoni n. sp.
(PL. 1. 4; text fig. 19, 20. 21.}

Arched carina on the 6'® and 7™ peraeon sogment and

- the 1%t —3" pleon segments.

Found by T Dr. K. Tuon in the lakes of Herce-
govina: Modro Oko, Deransko and in the springs
Slano vrelo and Lukavac.

5. Carinogammarus scutarensis n. sp.
(Pl. 1, 5, 3a,, 5p,—s; text fig. 22, 23)
Eyes large reniform. Conus excretorius on the antennal

- glands as long as head and grows erooked at the basis. The

last peraeon segments and the first three abdominal segments
with an arched dorsal carina.

Liyes in the lake Scutari (légit Mrizex) at the
mouth of the river Rybnica, with C. triacanthus. The long

- conus excretorius is a very rare phenomenon, and perhaps

a mutation, which is fixed by heredity.

6. Carinogammarus pungentiformis n. sp.
(PL 1, 6.) _
Only pleon segments with an arched carina.
Setules very well developed and frequent.
M i : . 7’. -

e e
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This species was found by Prof. Dr. A. MrAzEK in the
river Rijeka (Montenegro), very slowly running, near its
mouth into the Scutari Lake.

This form is very closely related with Carinégammarus

scutarensts mihi, but it has a short conus excretorius on the
second antenna.

C. Genus Niphargus Schiodte.
1. Niphargus illidZensts n. sp.
(PL L, 11; text fig. 24, 25.)

Eyes wanting. On the top of the head an irregular and
vellow spot. Propodits ‘of the gnathopoda nearly quadran-
gular. On the concave margin of the peraeopoda short spi-
nules; the dactylopodit of the 13, 294 and 374 peraeopod with
4 spinules; the one of the 4" and 5" peraeon segment with

6 spinules. — The last two segments with strong dorsally

spinules. — The 3™ uropod not-very long with a feeble ter-
minal segment. Length 11 mm.

I have found this spemes in the springs of the °

Bosna river near I11idZe in Bosnia.

2. Niphargus illidsensis forma dalmatina n. sp. n..f.
(Pl 1, 11'p,, PR text fig. 24, 25.)

_ Yellow spot on the head wanting, on the concave margins '
of dactylopodits not so many spinules; on the one of the 1*¢

peraeon segment 4 spinules; on the 2°d 3 gpinules and on
the 874—b "2 spinules. ’

~ In the chitinous tegument of the body very fine Sensory
organs, with & casket excavation in the chitin, fromy which
there are very fine sensory hairs produced at the top in
three branches. Beside these organs there are other semsory
organs, the top of which is represented by a very fine little

brush. szhargws illid3ensis . dalmatina is hvmg in a very .-
small spring on the coast of the lake Vrana in Dalmatia -

near Zaravecchia. -

Both are closely connected Wlth Nipharqus Ladmzraultz_

(CHEVREUX).
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. MMM .
D. Synurella poloniea-and its relation to the blind
Crangonyx subterraneus (Sp. Bate.)

(P I, fig. 10, PL IL g; fig. in the text 26—29).

The discovery of Synurella ambulans (Fr. Miiller) in
Montenegro in the valley Krivi do by Prof. Dr. A.
MgrAzex and that by Dr. S. Soupek in Moravia near
Brno are very interesting. :

I considered. the Synurella »polonica« (Wrze$) for a long
time a species well separated from S. ambulans (Miiller),
though L. KeiLuack 1909 (22a).spoke for the identity of
both species, because the description of the telson, as given
by MtriLEr (24a), was very different from this one.

- But recently—thanks to Dr. SCHELLENBERG ——'Icould
examine the Synurella material from the nelghbomhood of

Berlin and of thelakesof North Germany (Wandhtz,

Madii). Though the telson of our specimens (fig. 27, t)
from -Moravia and Montenegro is at the top not so broad,
as we can see it with the specimens from North Germany,
we could not separate both species from each other, but we
qmust identify both under the name Synurella ambulans (Fr.
Miiller); considering the remarkable form of telson, the form
from Montenegro could be a special local form.

I have drawn the whole analysis of the extremities of
Synurella ambulans, to facilitate the future determination

~of this species.

To this analysis of Synurella ambulans I have also
drawn the other one of Crangonyx subterraneus (Sp. Bate.)

As follows of the figures the mouth organs and limbs
of Synukella ambulans resemble to the blind species Cran-
gonyx subterraneus.

Today we can corroborate the 1dea, that- both spe-

cies are near related, also from the anatomical point
of view with regard to the structure of the antennal gland (PI.
I1.). The nephrldlal funnels of antennal glands are of cha-
racteristical type with the various gemera of Gammaridea.

. But the funnels with Synurella ambulans and Crangonyx

subterraneus are of the same spherical form.

]
- vy
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II. Zoogeographical part.

1. The occurence of Carinogammarus roeselii (Gerv.),

- triacanthus mihi an d scutarensis mihi.- -
Carinogammarus roeselii are wanting in the upper di-
strict of the river Elbe (Bohemia), but they are oc-
curring often in the upper district of the Danube in
Moravia, where this form has found not so many obsta-

cles with regard to its geographical distribution as in the ~

Elbe district. ) . _
Carinogammarus triacanthus, which is living only in .the
Scutari lake, could perhaps not surmount the high mountains.

" Carinogammarus scutarensis is a very young form coming -

from the Adriatic sea of the relation of Carinogammarus
pungentiformsis.

2. Geographical distribution of Carinogammarus
thoni mihi and the notes to the distribution of
the genus Carinogammarus.

Carinogammarus thoni lives in the brackish water, In

the springs Slano vrelo and Lukavac in Hereeg9-
vina. But it is not easy to decide if this species occurring in
these springs is a relict of the former sea in the questioned

region, or if it is entering there still today through the sub-

terranean runs, which are connected with the sea.

- The most of the species of the genus Carz'nogam-‘

marus are the relicts from the former sea: the most of them
live in the Bajkal Lake, in the Caspian sea and in
the district of the Behring channel o

The members of the questioned localities are grouped ‘
- to the different cycles, so that we can speak of a cycle of

Behring channel, of the Bajkal Liake, of Ponto-

kaspien and—last not least—of that of the Adriatical

region. :

3. The relation between Carinogammarus pungen-

tiformis mihi and Gammarus pungens Edw..

- The euryhalin Carinogammarus pungentiformis are li-
ving in the sea, in the brackish and freshwater (Canale "y

" formation of the Dardanelles.
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d’'Arsa-Arsa in the whole run, the rivers Timavo and

Tagliamento). The forms in the sea and near the mouths

of the rivers have a very well developed carina. The forms
which advanced in the rivers have a very reduced carina.

The same phenomenon we can observe with Gammarus
pungens. Speeimens from the freshwater near of the sea haveno
carina, but they are pressed a little from the sides so that
we can distinguish two forms: Gammarus pungens f. carinata
and Gammarus pungens f. acarinata. (far of the sea).

G. pungens in the Narenta district are living in the - .
springs during the constant, not low and not high, tempe-

rature. There are two possibilities of the G. pumgens living
in these localities. It is possible that the ancestors of the
G. pungens are immigrants from the sea into the water many

.thousand vears ago, perhaps at the time of the sb called

. . . !
sea transgression in the continent. G- pungens as a form from
the sea,”where there is not so large temperature-oscillation,
i. e. as a stenotherm form chooses the springs, where the

. temperature is also constant.

4 The distribution of Gammarus balcanicus mihi

and his relation to the forms Gammarus spinicau-
datus mihi and Eongicensis mihi.
G. balcanicus is a wide-spread form in the Balkan

‘regions Montenégro, Hercegovina, Bulgaria) and

also in the heighest mountains (VitoSa 1000 m) with the Pla-

naria montenegrina and Pl. alpina. G. balcanicus are related

to the G, spinicaudatus and kongicensis, but being influenced
by the environment the spinules on the urosom are reduced.

5. Distribution of Gammarus komdreki m1i hi.

This form -according to discoveries we know lives in

warm waters in the district south of the Balkan mountains,.

and east of the Rhodope mountains, where these species are

- living with the Telphusa fluviatilis and Emys orbicularis. G.

komdreki belongs to the relation of G. syriacus and is so
an exponent of.an old family of Asia Minor, but it has been
geographically separated from the original family after the
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6. Occurence of the species of Niphargus in South
| : Europe. -

On my"'joul‘ney in- South Furope I have found 8 forms
of Niphargus: .

1. On the mountain Monte Maggiore in Istria
in the height of 1100 m a form most similar to the N. ta-
tremsis. This form lives in a very small source under the
rotting leaves. .

‘2. In a periodical source on the coast of the Vrana
lake lives N. illidsensis. . dalmatina. Also in the springs of
the Bosna river in IllidZe near Sarajevo I have

 found N. illidZensis living among the Gammarus forms.”)
Both these forms with the form from Sesto (North Italy)

in my former paper (32, 33,) are related to N. ladmiraulty,

described by CHEVREUX from the wells in Nante 3 in France. -
These forms of N. sllidZensis with N. ladmiraulti, are per-

haps members of a Mediterranean cycle, which has ‘various
local forms. :

7. How old are the freshwater Gammarida?

The freshwater Gammarida of Balkan, as those of the
whole Europe, belong to the fixed cycles. The members of
these cycles are in a certain morphological connection, which
is in relation to-their geographical distribution.

_ We can distinguish the following possibilities:

a) Forms actively immigrating into the.

fresh water from the sea: _

. These are the forms of the cycle Carinogammarus pun-
gentiformz's-thoni-scutarensis—Gammaru.s pungens f. carinata
and G. p- f. acarinata. All these forms are the youngest
colonists  of the brackish and the fresh water.

b) Forms, which formerly’ occurred very
often, but now they are limited only to the
small areals: '

Synurella ambulans are living today in the véry few

. -1) These Gammarus are infected by the cystic.e,l:cus of.
‘yat]zocephalus truncatus Pall. Also plenty of trouts living there -

were infected.by the adults of Cyathocephalus truncatus Pall.
But the trouts are often avoiding the infected Gammarus.
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localities, which are far from one another, i. e. in North
Germany, North and South Poland, Moravia, Montenegro.
The representatives of this cycle, with the blind forms
Boruta tenebrarum and Crangonyx subterraneus, are the rem:
nants of a large old family from the cold, perhaps ice period.
In the warmer period the most of these forms died out,
some of them immigrated in.the springs under the surface
and were the origin of the blind forms. Only few forms re-
mained in -the waters of the nether and upper world. That
also the S. ambulans is inclined to lose the eyes demonstrate

.very few ommatidia in the eyes of this form [Ct. relicts].

¢) Forms, which formerly occurred very
often and were later pushed to a fixed locality,
from where they returned in the runs:

One of these forms is. Carinogammarus roeselis.: This

form, though a Carinogammarus species, is very nehr to

G. pulex. This relation is manifested by the same form of
brood plates. We can suppose that C. roeselit occurred in
the preglacial period very often. But with the glacial period
it was perhaps going to ‘the low localities in the vicinity of
the sea. With the warmer climate after the glacial period
C. roeselii was progressing through the rivers in the European
continent. A very easy way this species found in the Da-
nube. The Elbe has not been so adapted to the immigration
of this form, because we cannot find it in Bohemia, in spite

of Bohemia being in the Elbe district. Perhaps the greatest -

obstacle for C. roeselit in the Elbe river has been the former
store cataract in Saxony near the Bohemian frontier.

d) Very old ubiquitary forms: ,

The oldest are the forms of the cycle G. pulex i. e.

" G. pulew-spinicaudatus- balcanicus-komdreki. All these forms

are descendants of G. locuste, which lives everywhere in
Europe and Asia in all the localities not so easily acces-
sible for these forms. - -

The form G. komdrekiis the representative of an Asiatic
branch of the cycle G. pulex. But it came to Europe, before
the straits of the Dardanelles were formed.
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Explanation“ of the Playes.

PLATE L

1. Carinogammarus triacanthus n. sp., o, X 6
2, » ‘roeselii (Gerv.) o, X 5

3. » argaeus (Vavra) o’, X 4
4. » thoni n. sp. o, X 4

5. »

scutarensis n. sp. o', X 6
5a, » » ~ Second antenna, X 20
B5Dss 4 » » Peraeopod 3 and 49, X 30
"B, » » » 5 from the innersideg,
6. » pungentiformis n.sp., X5
7. Gammarus balcanicus n. sp. o, X 5
8. » komdreki n. sp. o, X5
8a, » » First antenna, X 40
8a, » » Second antenna, X 30
8Dys 4 » » Peraeopod 1 and 2, X 15
9. » bosniacus n. sp. o, X 6
9a, » » First antenna

10. Synurella ambulans (Fr. Miiller), X 8
11. Niphargus illidZensis n. sp. o, X 6

11p, » » Daktylopodit of the first peraeopod

1p,  » » » .» » third »

11p, » » » » » fourth »

11'p, » » f dalmatina Daktylopodit of the first
peraeopod .

11'p, » » » » -Daktylopodit of the third
peraeopod

11'p, » » » » Daktylopodit of the fourth
peraeopod

PLATE 1L

1.—3. Synurella ambulans (Miill): 3 consecutive sections through the
antenral gland. Ob. D, OC 1 Zeiss.

sc coelomic vesicle, {r funnel, ¢ ampulla, ¢ duct, _hp hypo-

dermis, ch chitin.

4. Synurella ambulans (Miill): Oblique section through all the 3 cells
of the funnel.

5, 6. Crangonyx subterraneus (Sp. Bate): 2 consecutive sectxons
through the antennal gland.

7. Crangonyx subterraneus: Oblique section through the antennal .

gland, also here cutting all the 3 cells of the funnel.’

Al the figures have. beeﬁ drawn by Abbé’s "draw;ing-ca-
mera. — Those of the second plate have been d1m1n1shed to 4/5 in

reproduction.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

'Fig.

Fig.

Fig.

Fig.

Fig.
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'Explanation of the figures in text.

1. Gammarus balcanicus n. sp.:

p, 2 peraeopod X 13; ur. d,;,. Spines of the first urosom
segment; ur: d.;,, reduced arming with none specimens
from KolaSin (Monteneg'ro) X 50; ury 3 uropod X 20.

2. Gammarus balcanicus n. sp.:

p, 5 peraeopod o’ from the spring Komadina in Hercegovma
(from-the inner side) X 10 .

Ps b peraeopod o from KaramandZa (Bulgarla) X 10

Dot . > g » » »

ps 3 » g » » »

8. Gammarus bosniacus n. sp.: '

gn ¢ 42 1 and 2 gnathopod ¢, gn 9 ,,.; dto 9, p, 2peraeopod
p’s 3 peraeopod from the exterior side; p, dto view from
the inner side; p, 4 peraeopod P’sy 9 5 peraeopod with
o" and Q. (The last three figures from inner sxde) All X 8.

4. Gammarus bosniacus n. sp.:

pl. 5., pleon segments 1—3; posterolateral corners $<20 Urs
3 uropod X 20; ¢ telson X 20.

5. Gammarus bosniacus n. sp.:

m,—, brood (marsupial) plates 1—d, X30

6. Gammarus spinicaudatus n. sp.:

D12 1 and 2 peraeopod X 15; wur, 3 uropod X 8; ¢ telson with
third urosom segment X 20; ur. d.,,, spines on the flrst
and second urosom segment X 20.

7.'Gammarus konjicensis. n. sp.:

ep, 2 epimer; pd, pleon segments 2; posterolateral corner X 25;
urs.;,, arosom segments 1, dorsal spines X 30

8. Gammarius komdreki n. sp.:

Setules on the imargin of the pleon segments: pl. d.,_, thh
the specimens from Camkéi 1X25; pl. d’,—, from Sh—
‘ven X 25; t telson X 40.

9. _Gammarus‘ komdreki n. sp.:

gn’ & 2 gnithopod ¢ X 18; gn",,. 1 and 2 gnathopod o X 18;
pl. 5.,—, 1—3 pleon segments, posterolateral corners x 20;
Dyss 3 and 4 peraeopod X 25; p, 5 peraeopod from the
inner side X 25; ur, 3 uropod X 20.

10. Gammarus komdreki n. sp.: m,—, brood plates X 25;

Gammarus chevreuxi (Sexton): ma—a brood plates X 25.

11. Gammarus pungens M. Edw. f. carinata: gn 452 1 and 2
guathopod o X8; gn ¢,,. dto ¢ X10;. n;— 3—5 perae-
opod X 8;

-

G. pungens f. acarinata: p’s 5 peraeopod from the inner

side X 10.
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F:g 28. Crangonyx subterraneus (Sp. Bate) pl,. 1 and 2 peraeopod
X 85; t telson X 60. — Synurella ambulans (Miill): p,,, 1-and

Fig. 12. Gammarus pungens M. Edw. f. carinata from Modena:

gl Su‘;’ el:}:Ofn :ceag:f;tts 1—f3 1;osterol3;;ctera; ggrners X 12; . . . 2 peraeopod X 30; p,,, 3 and 4 peraeopod X 30.
Fie. 13 (z})'amgmarus wnoen al\’}l E dp ; 13 \/IO de ’ o . Fig, 29. Synurella ambulans (Mill) p. ss 5 peraeopod.
1€ 1o pungens w. irom Mlodena: ) S Crangonyx subterraneus (Sp. Bate)s p,—; 3—5 peraeopod.

t telson X 27; ury 3 uropod X 20.
Fig. 14. Carinogammarus iriacanthus n. sp.:
2 peraeopod X 17; p. S..,; pleon segments 2—3, posterola-
teral corners X 15.
Fig. 15. Carinogammarus triacanthus n. sp.:
t telson X 40; ur, 3 uropod X 13.
Fig. 16. Carinogammarus roeselii Gerv.:
ur; 3 uropod X 10; ¢ telson X 25; py 1 peraeopod X 13.
Fig. 17. Carinogammarus roeselii. Gerv.:
m,—, brood plates X 30.
Fig. 18. Carinogammiarus argaeus Vavra: S i .
t telson X 15; ur, 3 uropod X 8. '
Fig. 19. Carinogammarus thoni n. sp.: . .
: a. 2 antenna X 25; ¢ telson X 25. . . . \
Fig. 20. Carinogammarus thont n. sp.: : _ . : \
ep. gn.,,. 1 and 2 gnathopod X 18; ep,,. 1 and 2 peraeopod, : . ' :
epimer X 18
Fig. 21. Carinogammarus thont n. sp.:
Py—s 3—5 peraeopod X 18. '
Fig. 22. Carinogammarus scutarensis n. sp. o:
p,—s 1—3 peraeopod X 20.
Fig. 23. Carinogammarus scutarensis n. sp.: )
: p. S.—; pleon segments 1—3, posterolateral corners X 20; ¢ tel- | . . _
son X 33; ury 3 uropod X 21. —e
Fig. 24. Niphargus illidZensis n. sp.: gn,,. 1 and 2 gnathopod X 32; . : ' : : ,
p, 1 peraeopod; p 3—5 peraeopod X 30; ep, peraeopod 2. epi- . .
mer X 30; gn. a. spines on the opper corner of the gna- ,

_ R Fig. 80. Dalmatian Bosnian, Hercegivian and Montene-
grinian localities. Signs of forms in Czech text on page 67.
Fig. 31. Localities of the geographical distribution of Gammarus
balcanicus + and Gammarus komdreki /A in the east district

of the Balkan peninsula.

thopod (g. spine, k& end of daktylopodit) X 120; ury 3 uro- ]
pod X 18; md mandibula X 40; ¢ telson X 30. ] o
Niphargus illidzensis f. dalmatina n. $p. n. f.: ur’; 3 uropod X 30. )
Fig. 25. Niphargus illidZensis n. sp.: ur. d.,,, 1—2 urosom segment
dorsal spines X 48; mx, 1 maxilla X 50; pl. s.,—; pleon segments
13, posterolateral corners X 27; s.p. sensory hairs X 420.
Niphargus.illidiensis f. dalmatina n. sp. n. f.: ¢ telson X 32.
Fig. 26. Synurella ambulans (Miill) mxp maxilliped X 130; mxp, the
end of its endopodit; mxp,,, 1 and 2 maxilla X 100; ¢. d. gna-
thopod 2, daktylopodit and the end of the propodit X 120;
g.a. forked spines on the propodit. e
Fig. 27. Synurella ambulans (Miill): gn Q,,, 1 and 2 gnathopod @ X 35;
gn & dto & X 35; §’. ury 3 uropod X 30; md madibula X 80; d. p.
lower lip X 80; k, p. upper lip XSO t telson X 60.
Crangonyx subterraneus (Sp. Bate): gn’;,. 1 and 2 gnathopod
X 33; ¢’ ury 3 uropod X 50. . .
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