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ABSTRACT. [. denticulatus denticulatus
Delachaux, 1919 (Cladocera: Anomopoda: Ilyocryp-
tidae), known to cladoceran investigators only from its
first description, was redescribed based on the new
material from highlands of northern Chile. It is a unique
species among ilyocryptids in having of a large poste-
ro-lateral projection on the head shield and a very
thick, ovoid process on the mandibular articulation.
Also, a combination of large size, medial anus and not
too numerous, exclusively single, straight and relative-
ly small preanal teeth differentiates this species from
all other known sordidus-like species. A new subspe-
cies, 1. denticulatus freyi subsp.n. found in few locali-
ties in southernmost portions of Chile and Argentina,
differs from the nominotypical subspecies in having
setules on the distal segments of basal lateral setae of
antenna II three times or more longer than the diameter
of its distal segment, and paired spines on their postab-
domen markedly longer than the lateral setae. /. dentic-
ulatus denticulatus is found in a water body with salin-
ity 8 %o (in the state of Tarapaca, Chile), which is the
greatest recorded salinity for the genus.

PE3IOME. I. denticulatus denticulatus Delachaux,
1919 (Cladocera: Anomopoda: Ilyocryptidae), koto-
PBIIf HU pa3y He HaXOIWJICA CO BPEMEHM €ro IMepBo-
OIHCAHUS, TIEPEOITUCAH 10 MaTEPUATy W3 BBICOKOTO-
puit CeBepHoro Ymnu. DTO yHUKaIbHBII BHJ Cpeau
WIHOKPHIITH/I, UMEIOIIUI OOINBIION 3aJHe-aTepanb-
HBIM BBIPOCT Ha T'OJIOBHOM ILUTE U MIMPOKHM, OKPYT-
JIBIA BBIPOCT MaHAMOYIAPHOTO cycTaBa. Taxke, code-
TaHue OOJIBIIOrO pazMepa, MeJUAIBLHOTO TOJIOKEHHUS

aHAFHOT'O OTBEPCTHS Ha MOCTA0JI0OMEHE, 1 HEMHOTO-
YHUCJICHHBIX, UCKIIIOYHUTCJIIBHO OAMHOYHBIX, HpHMI)IX nu
OTHOCHTEJIBHO HEOOIBIINX MpeaHaAbHBIX 3yOIOB OT-
JIUYAaeT €ro OT BCEX OCTaJbHBIX BHIOB TPYIIBI 1.
sordidus. Hosetii mogsun, I. denticulatus freyi subsp.n.
HalJIeH B HECKOJIBKMX BOJOEMAaX C KpalHEro ora 1x-
HOAMEPHKAHCKOT0 KOHTHHEHTAa. OH OTIMYaeTCs OT HO-
MHHATHBHOTO TIOJ[BU/Ia Pa3MEPOM CETYJI Ha JIaTepaib-
HBIX ETHHKAX aHTeHHHI 11 (koTopkie B TpH pa3a 001b-
e AUaMeTpa TUCTATBHOTO WICHUKA ICTHHKH), U Map-
HBIMHA 3yOIlaM{ Ha MTOCTAHAJIFHOW YaCTH IOCTa0I0Me-
Ha (Ooyee IMHHBIMHU YeM JIaTepabHBIC METHHKNA). [.
denticulatus denticulatus HalineH B Bojjoeme (B mTate
Tapamaxa, Unin) ¢ coneHocThio 8 %o, HanboMbINEH 13
KOT1a-Ti00 OTMEUABIINXCS TS IPEICTABUTENCH PoIa.

Introduction

The Ilyocryptus sordidus species group is the most
species-rich in the genus. While the European species
have recently been revised [Stifter, 1988, 1991; Kotov,
1999], the taxonomy of non-European members re-
mains confused [Kotov, 2001; Kotov et al., 2002a—].

1. sordidus var. denticulatus Delachaux, 1919 was
described from high altitude lakes (Huaron and Lavan-
dera) in Peru. Although, the first description was rea-
sonably detailed, no investigator of cladocerans has
since recorded this species. Smirnov [1986] regarded
this taxon as a subspecies of 1. sordidus (Liévin, 1848)
based on the author’s description. Kotov [2001: 190]
again analysed the first description and concluded that
I denticulatus Delachaux, 1919 is a valid South Amer-
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ican species. Our recent analysis of samples from South
America resulted in new records of this species, and
description of its new subspecies from the southern-
most portion of the South American continent.

Methods

See previous communications of this series for meth-
ods, including scheme of measurements.

ABBREVIATIONS FOR COLLECTIONS. AAK
— Personal collection of A.A. Kotov, Moscow, Rus-
sia; DGF — personal collection of D.G. Frey, now at
USNM; MGU — Zoological Museum of Moscow State
University (“Moskovskiy Gosudarstvenniy Univer-
sitet”), Moscow, Russia; NHM — The Natural History
Museum, London, United Kingdom; RBINS — Royal
Belgian Institute of Natural Sciences, Brussels, Bel-
gium; USNM — The Smithsonian Institution Museum
of Natural History, Washington, D.C., U.S.A.

Results

Ilyocryptus denticulatus Delachaux, 1919

TYPE LOCALITY. Lakes Huaron and Lavandera (about 5140
m.a.s.l.), the Andes, Peru.

TYPE MATERIAL. Apparently lost.

EMENDED DIAGNOSIS OF PARTHENOGENETIC
FEMALE. Body subovoid, dorsal margin slightly convex,
postero-dorsal angle expressed, in anterior view, body thick,
with a rudimentary dorsal keel, moulting incomplete. Head
shield with a postero-lateral projection (with size varying
between subspecies) in region of process of mandibular
articulation, the latter massive, with wide, additional chiti-
nised point of mandibular joint. Valves with six-seven ante-
riormost setae protruding sparsely, posteriorly to them, a
bunch of four closely located setae. Each seta at posterior
margin along one side basally with series of spine-like set-
ules, and distally with fine setules, unmodified setules present
or absent on base of seta depending on subspecies. Postab-
domen with height maximal in postanal portion, anus opens
somewhat closely to base than to distal extremity, numerous
spinules on its internal wall. Preanal margin short, with 8—
12 regularly located, straight teeth. Small, strong denticles
near preanal teeth. Groups of similar denticles on lateral
faces of postabdomen basally. Paired spines with size vary-
ing between subspecies start on postanal margin and contin-
ue up anal or to distal boundary of preanal margin, the
proximalmost lateral seta is located on anal or distalmost
portion of preanal margin. One to eight denticles of postab-
dominal claw ventrally, with size varying between subspe-
cies. Two spines on base of postabdominal claw with rela-
tive size varying between subspecies. A group of long set-
ules on claw base ventrally. Postabdominal seta longer than
postabdomen, its basal segment with rarely possessing long
hairs. Antenna I of medium length, relatively thin, its proxi-
mal segment with a distinct finger-like projection and low
hillocks, distal segment without ridges or denticles, distal
end with concentric row of hillocks. Coxal part of antenna II
with numerous setules and two sensory setae of greatly
different size. Distal sensory seta long, slender, distal bur-
rowing spine somewhat shorter that distal seta. Apical swim-
ming setae short, their distal segments with minute hooks on
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tips, asymmetrically armed with short setules. Proximal and
distal lateral swimming setae of unequal length, both setu-
lated asymmetrically, but setules along one side markedly
longer and sparser than those on apical setae (with size
varying between subspecies), both with a minute hook on
tip. Spine on second segment of exopod longer than half of
third segment. A large seta on outer distal lobe of limb I with
basal segment armed unilaterally with sparse setules, and
distal segment armed bilaterally with dense setules, and a
small, thin seta. A large, bisegmented, naked seta near ejec-
tor hooks; gnathobase I with a row of setules. Beating seta
near gnathobase III. Four setae at inner-distal margin of
limb IV of unequal size, similarly armed, a short sensillum
near basal setae. Filter plate V with 6 setae. Limb VI with
inner margin bearing continuous row of setules, separated
by small incisions into six series, outer margin with series of
setules. Size up to 1375 um.

EPHIPPIAL FEMALE & MALE. Unknown for nomi-
notypical subspecies.

DIFFERENTIAL DIAGNOSIS. Previous species differ-
entiations were dubious. /. denticulatus was named due to
presence of a slanting row of denticles at the base of postab-
domen, unique for the genus according to Delachaux [1919].
In reality, these denticles are present in many species and
were reported for the first time about 40 years before
Delachaux’s paper by Kurz [1878]. Also, numerous hairs
and denticles on the coxa and antennal segments of antenna
II are not unique; they are present in other South American
species (e.g., I. sarsi see Kotov et al [2002a]).

1. denticulatus is a unique species among ilyocryptids in
having of a large postero-lateral projection on the head
shield and a very thick, ovoid (instead of triangular in other
species) process of the mandibular articulation. Also, a com-
bination of large size, medial anus and infrequent, exclu-
sively single, straight and relatively small preanal teeth dif-
fers this species from all other known sordidus-like species.

DISTRIBUTION. See two subspecies.

KEY FOR THE SUBSPECIES OF ILYOCRYPTUS DENTICULATUS

1 (2) Setules on distal segment of basal lateral seta of anten-
na II two times longer than diameter of its distal seg-
ment, or less; paired spines on postabdomen shorter than
lateral seta or approximately equal in length with these
setac....... I denticulatus denticulatus Delachaux, 1919

2 (1) Setules on distal segment of basal lateral seta of anten-
na II three times or more longer than diameter of its
distal segment; paired spines on postabdomen markedly
longer than lateral setae .... 1. denticulatus freyi subsp.n.

Ilyocryptus denticulatus denticulatus Delachaux, 1919
Figs 1-46.

Lliocryptus sordidus var. denticulatus Delachaux, 1919: 26—
27, Pl. 1: Figs 12-13.

Ilyocryptus sordidus subsp. denticulatus Delachaux in Smirnov,
1976: 49, Fig. 15 (after Delachaux [1919]).

Ilyocryptus denticulatus Delachaux in Kotov, 2001: 190, Figs
9-10 (after Delachaux [1919]).

TYPE LOCALITY, TYPE MATERIAL. See above.

MATERIAL. North Chile. Many parthenogenetic 99 from
Lac Chungara (4520 masl, salinity O %o), and a small stream
in wet prairie (4390 masl, salinity 8 %), Parincota Region,
State of Tarapaca (appr. 18°15'N, 69°10'W), collected in
06.x1.1991 by F. Billiet & B. Jadin, tubes AAK 2002-028, -030, -
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Figs 1=10. Ilyocryptus denticulatus denticulatus, parthenogenetic 9 from Lac Chungara, Parincota Region, Tarapaca, N Chile,
collected in 06xi.1991 by F. Billiet & B. Jadin. 1, 2 — large adult ¢ in lateral and anterior view; 3, 4 — head in lateral and dorsal
view; 5 — projection in region of mandibular articulation; 6, 7 — setae in antero-ventral and ventral portion of valve; 9, 10 —
setae at posterior margin of valve. Scale: 1000 pm (1, 2) and 100 pm (3—10).

Puc. 1-10. Ilyocryptus denticulatus denticulatus, maprenorenetnueckue 99 u3 osepa Uynrapa, Tapamaxa, cesephoe Unan,
cobpannsie 06x1.1991 O. Buaserom u B. Askapunom. 1, 2 — Goabmras 9, Bup cboky u cuepean 3, 4 — roaosa cb6oky n crepean; 5 —
BBIPOCT B 3aAHEN 4aCTM TOAOBHOIO 1nTa; 6, 7 — IJETMHKM Ha HepeAHeOpronHom u GpromHoM kpae crBopky; 9, 10 — mernnxn Ha
sapHeM Kpae crBopku. Macmrra6: 1000 um (1, 2) u 100 pm (3—10).
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Figs 12—20. llyocryptus denticulatus denticulatus, parthenogenetic 99 from Lac Chungara, N Chile. 12, 13 — postabdomen; 13,
14 — its preanal portion; 15 — anus, inner view; 16, 17 — postabdominal claw; 18, 19 — its distal portion; 20 — antenna II. Scale

100 pm.
Puc. 12—20. Ilyocryptus denticulatus denticulatus, naprenorenernueckue $9 u3s osepa Uymrapa, ceseproe Yman. 12, 13 —
nocrabaomen; 13, 14 — ero mpeanaspHast yacTh; 15 — aHaabHOe OTBepcTHE, BUA M3HYTPY; 16, 17 — mOCTaBAOMUHAABHBIN KOTOTOK;

18, 19 — ero pmcraspnas yactp; 20 — anrenna II. Macirab 100 pm.

031. The sub-samples were obtained from the RBINS, where

original samples have numbers D 983, 985 and 986.
DIAGNOSIS OF THE NOMINOTYPICAL SUBSPE-

CIES. Postero-lateral projections on head shield relatively
small, less developed that fornices; each seta at posterior
margin of valves basally with spine-like setules and unmod-

ified setules; paired spines shorter than lateral setae or equal
in size with them; very fine denticles distally on postabdom-
inal claw; two spines on base of postabddominal claw simi-
lar in size; distal segment of proximal lateral seta of antenna
II with short setules (not more than 2 diameters of the

segment).
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REDESCRIPTION. Adult parthenogenetic female. Gen-
eral. In lateral view body subovoid, of medium height for
the genus (BH/BL = 0.77-0.87 in adults, 0.67-0.72 in juve-
niles), maximum height in posterior half (Fig. 1). Dorsal
margin slightly convex, postero-dorsal angle expressed. In
anterior view, body subovoid, thick (Fig. 2), BW/BL =
about 0.6, with a rudimentary dorsal keel. Moulting incom-
plete, reticulation on head shield and valves very fine.

Head small (HL/BL = 0.25-0.28), its ventral margin in
posterior part with prominent basis for antennae I, labrum
base surrounded with a low fold (Fig. 3). In ventral view
head shield triangular-ovoid, narrow (HW/BL = 0.35-0.37),
with prominent fornices, and on each side with a postero-
lateral projection in region of process of mandibular articu-
lation (Figs 4-5, arrows), the latter massive, with additional
chitinized point of mandibular joint. Dorsal head pore locat-
ed on a low prominence (Fig. 1, arrow). Compound eye of
common size for genus (ED = about 30 pm), ocellus small,
irregular in shape.

Labrum subquadrangular in lateral view, with a distinct
medial projection in its basal portion (Fig. 3, arrow).

Valves subovoid, VL/BL = 0.76—0.82. Numerous setae
along free margin (NE = 61-65), six-seven anteriormost
setae protruding sparsely, following with a bunch (NB = 4)
of closely located setae, which are only somewhat longer
that following setae (AV/BL = 0.14-0.19), the first seta in
bunch protruding posterior (Fig. 6, arrow). Setae in middle
of ventral margin with long setules (Fig. 7), setae in postero-
ventral region not longer or slightly longer that the former
(PV/BL = 0.17-0.20), each seta at posterior margin along
one side basally with series of spine-like setules, and distally
with fine setules, while its other side, including basal por-
tion, supplied only with fine setules (Figs 8—10, arrows).
Sometimes 1-2 setules immediately on the seta base strong
(Figs 8, 10, arrows).

Abdomen dorsally with cross rows of setules, a long
projection on the first segment (Fig. 11, arrow).

Postabdomen relatively short, PL/BL = 0.45-0.48, PH/
PL = 0.45-0.49, height maximal in postanal portion (Figs 11,
12). Preanal margin short (PR/PL = 0.40-0.45), with a row of
regularly located, straight teeth (NT = 8-12) (Figs 13, 14).
We regarded Delachaux’ s [1919] figure with only 7 large
teeth as having 8 teeth due to presence of eighth cluster of
small denticles basally (Fig. 13, arrow). Small, strong denti-
cles near preanal teeth. Groups of similar denticles on lateral
faces of postabdomen basally. Anus small (AN/PL = 0.14—
0.16), numerous spinules on its internal wall (Fig. 15). A row
of relatively short paired spines (Figs 11-12, arrows) start on
postanal margin and continues up anal or to distal boundary
of preanal margin (NP = 13—16). Large lateral setae (NL = 9—
16) as long as paired spines, or longer; the proximalmost
lateral seta small, located on anal or distalmost portion of
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preanal margin. On the distal part of postabdomen (Fig. 16),
the row of lateral setae fluently transition into the group of
middle-sized setae (NM = 2-8), the latter, more distally, —
into group of rudimentary setae (NR = 9-15).

Postabdominal claw relatively long (CL/PL = 0.40—
0.46), slightly bent. There are three pectens of setules along
dorsal margin. One to four very fine denticles (indistin-
guishable without strong compression of the claw by cover
slip) of claw ventrally (Figs 18, 19), it is difficult to assign
these to distal and medial group as commonly for the genus.
Two spines of unequal size on the base of each claw dorsally
(DS/BS = 0.92-1.12). Long setules on claw base ventrally
(Figs 16—17, arrow).

Postabdominal seta longer than postabdomen (SN/PL =
1.24-1.45), its basal segment shorter than distal one (BA/
SN = 0.40-0.45), the latter with long, sparse hairs.

Antenna I of medium length for Ilyocryptus (AL/BL =
0.18-0.19), relatively thin (DA/AL = 0.13-0.15). Bases of
antennae [ not compressed against each other. Proximal
segment relatively long for the genus (PS/AL = 0.19-0.22),
with a well-expressed finger-like projection and low hill-
ocks (Fig. 3); distal segment without ridges and denticles,
distal end with concentric row of hillocks. Nine relatively
short aesthetascs, two of them longer than the rest.

Antenna II relatively long for the genus (SL/BL = 0.40—
0.52), coxal part with numerous relatively long setules (Fig.
20, arrows), and two sensory setae of greatly differing size
(Figs 20, 21). Distal sensory seta on basal segment long,
slender (Fig. 22), distal burrowing spine somewhat shorter
than distal sensory seta, with long setules distally (Fig. 23).
Antennal branches relatively elongated, on all segments, there
are well-developed denticles around distal segment ends, and
groups of similar denticles in middle part (Fig. 20). Swim-
ming setae 0-0-0-3/1-1-3, spines 0-1-0-1/0-0-1. Apical swim-
ming setae relatively short (SW/BL = 0.33-0.42), bisegment-
ed, distal segments with very small hooks on tips (Fig. 33),
asymmetrically armed with short setules (Figs 24, 27, 30).
Proximal and distal lateral swimming setae unequal in size
(PX/DI = 0.77-1.09), both setulated asymmetrically, but set-
ules along one side markedly longer and distributed more
sparsely than those on apical setae (Figs 25, 26, 28, 29, 31,
32), their tips also with minute hooks (Fig. 34). Apical spines
on endopod (Fig. 35) and exopod (Fig. 36) unequal in size
(AS/AP = 0.87-1.18). Spine on second segment of exopod
longer than half of third segment (SE/TH = 0.57-0.72), with
relatively long setules distally (Figs 37, 38).

Limbs. Very similar to those of I. gouldeni. A large seta
on outer distal lobe of limb I with basal segment armed
unilaterally with sparse setules, and distal segment armed
bilaterally with dense setules (Fig. 39), and a thin seta ap-
proximately as long as this lobe, and with short setules on its
distal segment (Fig. 40, arrow). A large, bisegmented, naked

Figs 21—46. Ilyocryptus denticulatus denticulatus, parthenogenetic 5 from Lac Chungara, N Chile. 21— sensory setae at coxal
portion of antenna II; 22, 23 — distal sensory seta and distal burrowing spine on its basal segment; 24—26 — apical, proximal and
distal lateral swimming setae of a female; 27—29 — the same of other female; 30—32 — the same of third female; 33, 34 — tip of
apical and lateral swimming seta; 35, 36 — apical spine on endopod and exopod; 37, 38 — spine on second segment of exopod;
39—41 — limb [, its outer distal lobe and gnathobase; 42, 43 — inner-distal portion and gnathobase of limb III; 44 — four setae
at inner-distal margin of limb IV; 45 — gnathobase of limb V; 46 — limb VI. Scale 100 um.

Puc. 21—46.

Ilyocryptus denticulatus denticulatus, maprenorenetmueckue 99 wus osepa Uymrapa, cepepmoe Umam. 21 —

YYBCTBUTEABHAS IJETMHKA Ha KOKce aHTeHHbl II; 22, 23 — AMcTasbHas 4yBCTBUTEABHASI IJETMHKA W AMCTAABHBIN IIMII Ha ee
6azanbHOM uAeHMKE; 24—26 — amuKaabHAsl, IPOKCUMAABHASI U AUCTAABHASI AATEPAABHAS IJETUHKU OAHOVW camky; 27—29 — toske y
Apyroni camky; 30—32 toske y Tperpeit camxw; 33, 34 — KOHLBI allMKaAbHOU M AMCTAABHOV IIAABATEABHBIX IJETMHOK; 335, 36 —
alMKaAbHbIE IIMIBI HA YHAOIOAMTE U 3K30m0AMTe; 37, 38 — mmmn Ha Bropom daeHMKe sk3onoamnta; 39—41 — Hora I, ee BHermHsis
AMCTaABHASI AOASL M THaTOOasa; 42, 43 — BHyTpeHHeAMCTaAbHAs 4acTb U rHartobasa Horm III; 44 — derThIpe IJeTMHKM M CEHCMAAA HA
BHYTPEHHEAUCTaAbHOM yacTn Horn [V; 45 — ruarobasa morn V; 46 — nora VI. Macmrra6 100 pm.



212 A.A. Kotov & P. Stifter

30—

21-38, 40-46

2D
A

==

i

ol ///////// =

o TR -
V<=0 =

/i ‘ﬁm %
>~

= |
S L PPy
=5 %

42 [

\\\"v W7 ‘
A\\’t\"“{‘:“‘“\l \/
. L N

A \\///' W;{ J,




South American Ilyocryptus denticulatus

seta near ejector hooks (Fig. 39, arrow); a gnathobase I as a
hillock with a row of setules (Fig. 41). On inner-distal
margin of limb III, two soft setae of different length (Fig. 42,
arrow); beating seta near gnathobase III (Fig. 43, arrow).
Four setae at inner-distal margin of limb IV of unequal size,
similarly armed, a short sensillum near basal setae (Fig. 44,
arrow). Filter plate V with 6 setae (Fig. 45). Limb VI as a
subovoid plate with inner margin bearing continue row of
setules, separated by small incisions into six series, outer
margin with series of setules (Fig. 46, arrows).

Ephippial female, male. Unknown.

SIZE. Parthenogenetic females from Lac Chungara 565—
1375 pm (n = 30). Size range is under-estimated, i.e., small-
est females were of the third instar.

DISTRIBUTION. The subspecies is known from two
localities in Peru, and two close localities in Chile, all these
water bodies are located at high altitudes (4390-5140
m.a.s.l.). At the same time, this ilyocryptid was undetected
in numerous samples from lowlands of Brazil at similar
longitudes [Kotov, unpubl.]. So, we regard 1. denticulatus
denticulatus as an Andean endemic.

Ilyocryptus denticulatus freyi subsp.n.
Figs 47-85.

TYPE LOCALITY. An oxbow lake (“altwasser”) in the food-
plain of the Rio Coig, 46 km W of Esperanza, Santa Cruz, Argenti-
na (appr. 50°58’S, 71°28’W). The type series was collected in
26.1.1989 by D.G. Frey. The original sample, labelled as DGF §9-
88, was burrowed by PS during his visit of Prof. Frey in 1991.
After the death of Prof. D.G. Frey, his collection was deposited to
USNM, so, now this sample is there.

MATERIAL. Holotype. A large parthenogenetic ¢, 810 um,
in 95% alcohol, tube MGU MI 37. Label of the holotype:
“Ilyocryptus denticulatus freyi subsp. nov, 1 parth. §¢ from
foodplain of Rio Coig, Santa Cruz, Argentina, coll. by D. G.
Frey, HOLOTYPE”. Allotype an adult &', 840 pm, MGU MI 38.
Paratypes. Tubes: 15 parthenogenetic and pre-ephippial 99,
MGU MI 39. 9 parthenogenetic and pre-ephippial 99, AAK
2004-083. 3 0", MGU Ml 40. 2 I'F", AAK 2004-084. Slides: 2
exuvia, AAK-S1-035. 1 parth. ¢, dissected, AAL-S1-036. 1 eph. ¢
& 1 parth. @, dissected, NHM 2005.162—163. 1 parth. ¢, NHM
2005.164. 1 ephippium, NHM 2005.165. 1 &', NHM 2005.166.
1 ", dissected, AAK-S1-041.

OTHER MATERIAL STUDIED. Argentina. 2 99 from a
marshy pond at the outskirts of Pta. Bandera on Lago Argenti-
no, Santa Cruz (appr. 50°17'S, 73°00'W), coll. in 2411989 by
D.G. Frey, DGF 89-75. 1 ¢ from a pond (middle), E of Route E
crossing of Rio MacLenan, Tierra del Fuego (appr. 54°08'S,
68°07'W), collected in 1711989 by D.G. Frey, slide AAK S1-042.
Chile. 9 99 shallow channel in grossy meadow, N of turnoff to
Monte Aymond, Magallanes (appr. 52°10'S, 69°30'W), collected
1511989 by D.G. Frey, tube AAK 2004-077.

DIAGNOSIS. Postero-lateral projections on head shield
(Figs 49-52, arrows) relatively large, better developed that
fornices; each seta at posterior margin of valves basally with
spine-like setules (Figs 53—54, arrows), but without unmod-
ified setules; paired spines (Figs 55-56, arrows) markedly
longer than lateral setae; well-developed denticles distally
on postabdominal claw (Figs 60-63); distalmost spine on
base of postabddominal claw longer that proximalmost spine
(Figs 55, 56); setules on distal segment of proximal lateral
seta of antenna II with long setules (3 diameters of the
segment or more), decreasing in size distally (Figs 64, 66).

DESCRIPTION OF GAMOGENETIC SPECIMENS.
Ephippial female. Body subovoid (Fig. 69) instead of trian-
gular-ovoid in parthenogenetic female (Fig. 47), incision
between head and valves deeper than in parthenogenetic
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female, dorsal margin of valves significantly prominent un-
der head and additionally chitinized, postero-dorsal angle
distinct. Central part of valve additionally chitinized, reticu-
lation of this zone inflated, angles of polygons prominent
above surface of shell, bearing well-developed, high col-
umn-like tubercles (Fig. 70), which were formed in pre-
ephippial female in incurved state (Fig. 71). Anterior and
ventral valve portion, and region of posterior edge not mod-
ified in comparison with parthenogenetic female. No demar-
cation line between ephippium and rest of valve. Each of
two studied females with eggs bears only one egg (other
females lost eggs during fixation).

Male. Body triangular-ovoid (Fig. 72), less massive and
more compressed laterally than in female. Head, eye, ocellus
as female, labrum with reduced projection in its basal por-
tion (Fig. 73). Abdomen with well-developed crossing rows
of setules, projection on first segment small (Fig. 74, arrow).
Postabdomen with gonopore opens near its base (Fig. 74,
arrow), preanal teeth located with an acute angle with prea-
nal margin, paired spines and lateral setae unequal in size,
and very long postabdominal setae. Anus with spinules on
internal wall (Fig. 75). Denticles in distal portion of postab-
dominal claw well-developed, distalmost spine on base of
postabdomen somewhat longer than basalmost spine (Fig.
76). Antenna I thicker and more robust as compared with
female, an additional male seta located in middle of distal
segment (Fig. 73), this seta longer than half of the segment.
End of antenna I with low hillocks and ten aesthetascs, five
of them markedly longer than others (Fig. 77). In reality, one
of these ‘aesthetascs’ (apparently larger members) is another
additional male seta. Antenna II in general as in female (Fig.
78), distal sensory seta long (Fig. 79), but distal burrowing
spine (Figs 78, 80) as long as this seta (in contrast to fe-
male). Distal (Fig. 81) and basal (Fig. 82) lateral seta with
long setules along one side, and minute setules along other
side. Spine on second segment of exopod (Fig. 83) as in
female. Apical spines on exopod (Fig. 84) and endopod
(Fig. 85) somewhat longer than in female, both significantly
longer than apical segments. Limbs as in female, limb I not
modified, as in all other studied species.

SIZE. parthenogenetic and pre-ephippial females from
the foodplain of the Rio Coig 650-1030 um (n = 20), males
780-840 um (n = 5); parthenogenetic females from grossy
meadow near Monte Aymond up to 1125 pm. Range of sizes
in female is clearly under-estimated, i.e., the smallest fe-
males were of the fourth instar.

DISTRIBUTION. I denticulatus fireyi subsp.n. is dis-
tributed in southernmost corner of the South American con-
tinent.

ETYMOLOGY. This subspecies is dedicated to the late
Prof. David G. Frey, one of the most famous cladoceran
investigators of the 20th century, who collected all material
used for the present description.

Discussion

Among numerous sordidus-like species, there are
the following members with medial anus: /. sordidus
(Liévin, 1848) s.str., I. bernerae Kotov, Elias-Gutiér-
rez & Williams, 2002 , I. sarsi-group, all with exclu-
sively single preanal teeth, and a group of species with
partly doubled teeth (I. gouldeni Williams, 1978, I.
cuneatus Stifter, 1988, and 1. silvaeducensis Stifter,
1988). But 1. sarsi-group is the most specific sordidus-
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Figs 47—59. Ilyocryptus denticulatus freyi subspn., parthenogenetic 9 from altwasser in the foodplain of the Rio Coig, 46 km
W of Esperanza, Santa Cruz, Argentina, collected in 2611989 by D.G. Frey. 47 — holotype, lateral view; 48 — head in lateral view;
49 — exuvium, lateral view; 50 — head shield in dorsal view; 51, 52 — postero-lateral projection on head shield, and mandibular
articulation; 53, 54 — seta at posterior margin of valve; 55, 56 — postabdomen; 57 — its preanal portion; 58 — anus in inner
view; 59 — basal segment of antenna I. Scale 100 pm.

Puc. 47—359. Ilyocryptus denticulatus freyi subspn., maprenorenetnueckue $§ ms 6acceitna pexn Kour, Canta Kpys, Aprentuna,
cobpannsie 2611989 A. Ax. Opaem. 47 — roaormm, sup c6oky; 48 — roaosa cboky; 49 — amHOuHas wKypka, Bup cboxy; 50 —
TOAOBHOM IGUT, BUA cO crmHby 1, 52 — HOCTepoAaTEpaAbHBIN BBIPOCT HAa TOAOBHOM IJUTE, U MaHAMOYASPHBIN cycrap; 53, 54 —
IJeTUHKM Ha 3aAHEM Kpae cTBOPKW; 55, 56 — nocrabaomen; 57 — €ro mpeaHaAbHas 4acTb; 58 — aHAABHOE OTBEPCTUE, BUA U3HYTPHU;
59 — GasaapHbI yseHUK aHTeHHBI . Macmrab 100 pm.
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Figs 60—71. Ilyocryptus denticulatus freyi subspn., parthenogenetic (60—68), ephippial (69, 70) and pre-ephppial (71) ¢ from

foodplain of the Rio Coig, Argentina. 60—63 — distal portion of postabdominal claw; 64, 65 — proximal and distal lateral
swimming seta of a female; 66, 67 — the same in second female; 68 — limb VI; 69, 70 — ephippial female and sculpture on its
valve; 71 — incurved column-like projections. Scale: 1000 um (69) and 100 pm (60—68, 70, 71).

Puc. 60—71. Ilyocryptus denticulatus freyi subspn., maprenorenernaeckue (60—68), apunmmansuste (69, 70) n npesdpummmaspHbe
(71) 99 m3 6acceitna pexu Kowur, Canta Kpys, Aprentuna. 60—63 — AmcTasbHAs 4acTh HOCTABAOMMHAABHX KOTOTKOB; 64, 65 —
IIPOKCUMAABHAST M AMCTAABHAS AATE€PAAbHASI IAABATEABHbIE IJETUHKU OAHOI camku; 66, 67 — Tosxke y Apyroi camku; 68 — mora VI;
69, 70 — adunnmaspHas camka U CKyABITYpa €€ CTBOPKW; 71 — KOAOHHOBMAHBIE BBIPOCTBI, BBEPHYTHIC Y IPEIPUIIIUAABHON CAMKHA.

Macmrra6: 1000 ym (69) n 100 pm (60—68, 70, 71).

like assemblage, all its species have (1) unusually small
size, (2) very short setules dorsally on the base of the
postabdominal claw, (3) seta at posterior margin sup-
plied with only a single, large spine, (4) limb I lacking
a large seta near the ejector hooks, efc. [Kotov et al.,
2002a]. Among sordidus-like species with medial anus,
I. sordidus s.str. is the most morphologically divergent
from the other members, and closer to the species with
a subdistal anus, for example 1. brevidentatus, see Ko-
tov et al. [2002c]. 1. bernerae is also a very specific
sordidus-like species [Kotov et al., 2002b]. After our
examination of /. denticulatus, we are convinced that it
is a close congener of species with partly doubled

preanal teeth, i.e. Palaearctic /. cuneatus and North
American . gouldeni, redescribed earlier [Kotov, 1999;
Kotov et al., 2002b] (unfortunately, the third species
with doubled teeth, I. silvaeducensis, lacks a recent
detailed description). Combination of the medial anus
and infrequent, straight and relatively small preanal
teeth is characteristic both for this group and /. dentic-
ulatus. But we are unsure that these characters are
synapomorphies (in contrast, some of them are appar-
ent plesiomorphies) for the group. Among species with
doubled teeth, 1. denticulatus is maximally similar to /.
gouldeni, with a different rate of doubled and single
teeth between different populations. The two afore-

Figs 72—85. Ilyocryptus denticulatus freyi subspn, adult 0" from foodplain of the Rio Coig, Argentina, allotype (72) and

paratypes (73—85). 72 — lateral view; 73 — head; 74—76 — postabdomen, anus in inner view and postabdominal claw; 77 —
aesthetascs; 78—80 — antenna II, distal sensory seta and distal burrowing spine on its basal segment; 81, 82 — distal and proximal
lateral swimming seta; 83 — spine on second segment of exopod; 84, 85 apical spines of exopod and endopod. Scale 100 um.

Puc. 72—83. Ilyocryptus denticulatus freyi subspn., sspocasie 'C" us Puo Kour, Aprentuna, assorun (72) u naparunst (73—853).
72 — Bup cboky; 73 — roaosa; 74—76 — mocrabAOMEH, aHAABHOE OTBEPCTHUE M IIOCTAOAOMMHAABHBIN KOTOTOK; 77 — acreracky; 78—
80 — anmrenna II, AMcTaAbHAsT YyBCTBUTEABHAS IJETMHKA M AMCTAABHBIV IMI Ha ee basaspHOoM uaeHmMKe; 81, 82 — amcraspHas u
IIPOKCMMAABHASL AATEPAABHAS MAABATEABHDBIE IJETUKM; 83 — IIMII HAa BTOPOM YAEHMKE IK30moAmMTa; 84, 85 ammxaspHble MBI Ha
IHAOIOAMTE U 3K3010AUTe. Macirab 100 pm.
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Figs 86—100. Ilyocryptus gouldeni, parthenogenetic ¢ from Lake Montebello, Chiapas, Mexico, collected in 13iv.2000 by M.
Elias-Gutiérrez. 86, 87 — head shield and mandibular articulation; 88 — setae at antero-ventral portion of valve; 89—91 — setae
at postero-ventral and posterior margin of valve; 92, 93 — postabdomen and its preanal portion; 94—96 — apical, distal lateral
and proximal lateral setae of a female; 97, 98 — the same in another female; 100 — spine on second segment of exopod of antenna

I1. Scale 100 pum.

Puc. 86—100. Ilyocryptus gouldeni, maprenorenernaeckue $9 m3s osepa Montebeiio, Unanac, Mexcuxa, cobpannsie 15iv.2000 M.
Danacom-T'yrueppecom. 86, 87 — roaoOBHOWM IUT M MAHAYOGYASPHBIN cycTaB; 88 — LIETMHKM HA IePEAHEOPIONIHOM KPaio CTBOPKW;
89, 91 — myeruHKM Ha 3aAHEOPIOIIHOM W 3apHeM Kpae cTBOpKH; 92, 93 — mocrabpoMeH M ero IpeaHasbHBIM Kpait; 94—96 —
AIMKAABHAS, AUCTAABHASI AATE€PAABHASI U AUCTAABHASI IIPOKCUMAABHAS IJETUHKM aHTeHHbI 11 opHOM camiy; 97, 98 — Toske y Apyron
camky; 100 — mmm Ha BTOpOM 4AeHMKe 3K30moAMTa anteHHs! 1. Macmrab 100 pm.

mentioned species are similar in having six setae in
filter plate IV and additional bunches of setules on the
external margin of limb VI, both characters are very
rare among ilyocryptids but important for systematics
[Kotov et al., 2002b].

If I cuneatus is known only from the northern half of
the continent, I. gouldeni is the most common sordidus-
like species in North America, found from temperate
British Columbia to tropical Chiapas (from 16° to 57°
N), although in Mexico present only in mountain regions
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(<1800 m.a.s.l.) (see Kotov et al. [2002b]). 1. gouldeni
(Figs 86—-100) differs from I denticulatus in (1) head
shield lacking a postero-lateral projection, (2) a relative-
ly narrow, triangular process of the mandibular articula-
tion, (3) only five setae in front of the antero-ventral
bunch of setae, (4) postabdomen without denticles or
setules near preanal teeth (at least in its basal and middle
portion), (5) reduced denticles at base of postabdomen,
(6) distance between setules (strong) on basal lateral
seta greater than diameter of distal segment of the basal
seta. Of the two subspecies of 1. denticulatus, I. goulde-
ni 1s more similar to /. denticulatus freyi subsp.n., hav-
ing (1) setae at posterior margin lacking of setules on
basal portion, and (2) large and sparse setules on the
distal segments of lateral setae.

During the earlier Cretaceous, the zone of recent
Andes and the southernmost corner of recent South Amer-
ica were probably parts of a proto-continent Pacifica,
isolated from the South American continent, which ap-
peared after a disruption of a proto-continent Gondwana
[Briggs, 1995]. It is a remarkable fact that according to
recent data, I. denticulatus denticulatus is distributed
only in the “Peruvian Pacifica”, while I denticulatus
freyi subsp.n. is present only in the “Magellanian Pacifi-
ca”, two remainders of the Pacifica proto-continent, then
joined with South America (cited from: Humphries &
Parenti [1999]). Perhaps, differentiation of /. denticula-
tus took place in this proto-continent.

The southernmost portion of the South American
continent, where [. denticulatus freyi subsp.n. occurs,
is a unique biogeographical region of the world. So,
our finding there of a new taxon was not surprising. In
this region there are two other ilyocryptid species, 1.
brevidentatus and I. cf. sordidus. The latter must be
revised in the future. Cladocerans of this region are
well-studied, and commonly found to be endemic [Ek-
man, 1900; Frey, 1993; Kotov et al. 2002c¢].

Ilyocryptids are inhabitants of fresh water bodies,
reports on their presence in brackish waters are ex-
tremely rare. Previously Chirkova [1984] mentioned
ilyocryptids living in lakes of the Ural Mountains and
the Kuban’ River region with salinity up to 5 %o. It is a
remarkable fact that I. denticulatus denticulatus is found
in a water body with salinity 8 %o (in State of Tarapaca,
Chile). This salinity seems to be the highest known for
the genus.
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