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Abstract

Argyrodiaptomus paggii n. sp. is described from specimens collected in the |garapé Boa Esperanca, in the vicinity of the
Samuel Reservoir, State of Ronddnia, Brazil. The new species differs from its congeners by the following autapomor-
phies: (1) Schmeil's organ large at apex, constricted at medial portion; (2) row of setules on the outer margin of basis first
leg; (3) apeculiar disposition and structure of the spinules on the inner border of the basis of mal€e's left and right fifth
leg; and (4) femal€e's second urosomite partially fused and telescoped into the genital somite. We provide a discussion
about some aspects of the morphology and geographical distribution of all members of the genus.

Key words: Argyrodiaptomus, Copepoda, Neotropical region, southwestern Amazon Basin, new species, taxonomy, sys-
tematic, zoogeography, zooplankton

Introduction

The genus Argyrodiaptomus was first proposed by Brehm (1933), with A. granulosus Brehm, 1933, from Uru-
guay, asitstype species, and the diagnostic characters of the genus being: “...characteristics of the fifth feet of
the male: (1) inner border of second basal segment of left foot covered with tubercles or spinules, or both; (2)
terminal spine (or seta) of left foot longer than terminal digitiform process; (3) inner distal angle of second
basal segment of right foot bears a small rounded process; and (4) posterior face of first ssgment of exopodite
of right foot bears a conical or digitiform process.” (Brehm 1933: p. 285) Since then, several additions and
changes were made to this taxon, including the description of new species and the reallocation or synonymiza-
tion of others (e.g., Wright 1935; Kiefer 1936; Wright 1938a; Ringuelet 1958; Dussart 1985a & b; Dussart &
Matsumura-Tundisi 1986; Reid & Pinto-Coelho 1994; Reid 1997; Paggi 2006). However, the taxonomy of
this diverse genus, currently containing 10 species, still needsrevision.

The distribution of Argyrodiaptomus is exclusively Neotropical. It occurs in the entire pre-Andean South
America, except Patagonia. The current geographical distribution of the known species in this genus is pre-
sented in table 1.

Despite knowledge of the geographical distribution of the species within Argyrodiaptomus, the geograph-
ical origin of this genus remains unclear. Wright (1938b) presumed the genus probably originated in eastern
Brazil and invaded the southern region of South America. However, the presence of Argyrodiaptomusin the
northern region of this continent could suggest otherwise (viz. Brandorff 1978; Santos-Silva et al. 1989; Reid
1997).

In this work we describe a new species of Argyrodiaptomus from specimens collected in the southeastern
region of the Amazon Basin. The morphological similarities among its congeners, as well as the importance
of this new record are analyzed and discussed.
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Material and methods

Zooplankton samples were collected in Igarapé Boa Viagem (08°43'45"S, 63°24'26"W), a tributary of the
Jamari River, located 47 km east of the city of Porto Velho, in the state of Ronddnia, Brazil. The samples were
collected on 02 Dec. 1986 and 20 Aug. 1987, by Dr. Assad Darwich, prior to the construction of the Samuel
hydroel ectric dam: this locality is now flooded.

The samples were collected by hauling a 56-micron-mesh plankton net, with an aperture diameter of 25
cm, through the limnetic portion of the water column. The material was concentrated and preserved in 4% for-
malin. Specimens have been deposited in the invertebrate collection of the Instituto Nacional de Pesquisas da
Amazodnia (INPA).

TABLE 1. Valid species of the genus Argyrodiaptomus and their geographic distribution.

Species Author  Year Type locality Other localities

A. azevedoi Wright 1935 Brazil (Rio Grande do Norte) Brazil: Amazonas, Bahia, Ceara, Para,
Paraiba, Pernambuco, S&o Paulo, Sergipe

A. bergi Richard 1897 Argentina (Buenos Aires) Uruguay

A. denticulatus Pesta 1927 Argentina (Buenos Aires) Brazil: Rio Grande do Sul, Distrito Federal

A. falcifer Daday 1905 Argentina (Buenos Aires) Argentina: Chaco, Cérdoba, Corrientes, Entre
Rios, Formosa, Santa Fé

A. furcatus Sars 1901 Brazil (Sao Paulo) Brazil: Mato Grosso do Sul, Minas Gerais,

Rio de Janeiro, Paran&
A. granulosus Brehm 1933 Uruguay
A. macrochaetus Brehm 1937 Brazil (Rio Grande do Sul)

A. neglectus Wright 1938a  Brazil (Minas Gerais)
A. nhumirim Reid 1997 Brazil (Mato Grosso) Brazil: Amazonas
A. robertsonae Dussart 1985b  Brazil (Amazonas) Brazil: Para

For the taxonomic examination, specimens were mounted on slides in lactophenol and glycerin. The total
length was measured (with the aid of a micrometered ocular) from the anterior end of the cephal othorax to the
distal margin of the caudal rami (excluding the caudal setae). Drawings of the habitus were made (dorsal and
lateral) prior to the dissection. Dissected appendages were mounted on slides, in glycerin, and coverslips were
sealed with polyvinyl. All drawings were made with aWild Leitz Laborlux K microscope equipped with cam-
eralucida. Preparations were made for scanning electron microscopy (SEM) with a Phillips XL-30, following
protocols used by Felgenhauer (1987) and Huys and Boxshall (1991).

Terminology followed Huys and Boxshall (1991) and Santos-Silva et al. (1999). Abbreviations: thoracic
segments (Th); urosome segments (Ur); genital somite (GS); antennule (Al); antenna (A2); mandible (Md);
maxillule (MxI); maxilla (Mx); maxilliped (Mxp); first to fourth swimming legs (P1-P4); and fifth leg (P5);
endopod (Enp); exopod (Exp). Exp-1 (-2, -3) refers to the first, second and third segments of the exopod. The
abbreviation Enp-1 (-2, -3) refers to segments 1-3 of the endopod. The definitions for some of the terms used
in the descriptions are as follows:

Cirrose: format of the apex of a structure that ends with an abrupt, hair-like thickening.

Intercoxal plate: structure present between the coxae, connecting right and left legs. It is aso called an
intercoxal sclerite or coupler by Huys and Boxshall (1991).

Nucal organ: according to Nishida (1989), a modified region adjacent to the suture of cephalosome, at the
dorsal region, that seems to be depressed, similar to an integumental window. It can be well defined or not,
and with at least two different forms. broader than long (rectangular transverse or rectangularis vel oblongus)
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3:2 or broader than long 3:1 (numbers indicate the geometric-allometrical relationship between the borders of
the rectangle). Martin and Laverack (1992) also name it as "dorsal organ".

Spiniform sensillum: modified rigid sensillum, with variable size, normally at the apex of expansions like
lateral wings or the posterior surface of coxa of P5. Also known as a*“sensorial sping” (Dussart 19853).

Results

Family Diaptomidae Baird, 1850
Subfamily Diaptominae Kiefer, 1932
Genus Argyrodiaptomus Brehm, 1933

Argyrodiaptomus paggii n. sp.
Figs1-21

Material examined: Holotype &, dissected and mounted on slide in glycerin (INPA 1451), Igarapé Boa Via-
gem, 08°43'45"S, 63°24'26"W, right tributary of Jamari river, 6 km upstream of Samuel hydroelectric dam, 47
km east of the city of Porto Velho, in the state of Rondbnia, Brazil.

Paratypes. 5 o dissected and mounted on slides in glycerin (INPA 1445-1449); 5 ¢ dissected and
mounted on slidesin glycerin (INPA 1440-1444); 50 ¢ and 50 ¢ (INPA 1450) undissected, kept in 4% forma-
lin. All collected from Igarapé Boa Viagem, State of Rondbnia, Brazil, 02 Dec 1986 and 20 Aug 1987.

Diagnosis. Cephalosome with dorsal depression at suture, with a nucal organ broader than long (ratio =
3:2) and soft angles. Outer margin of A2, Enp 1, with patch of spinules (15 approx.). Group of spinules
between first and second coxal endites of Mxp. Right basis of P5 of 5" with 5 patches of spinules of similar
number and shape. Exp 1 with expansion strongly sclerotized, located posteriorly at distal margin (projected
over second segment); expansion with digitiform, blunt tip, larger than endopod and perpendicularly inserted
to segment; ovoid process adjacent to expansion; outer distal region of segment with additional triangular
expansion, terminally acute. Left basis of P5 of ¢ with 6 patches of spinules of similar number and shape. Spi-
nose seta on P5 Exp 2 (left) of 5 4 times length of digitiform process. Enp of left P5 of & with complete
suture. Suture between Th4 and Th5 of ¢ incomplete dorsally. ¢ lateral wings symmetrical formed by 1 pair
of lobes. Left lateral wing posteriorly directed, unarmed, inwardly curved over the GS, with posterior margin
continuous with lateral wings. Dorsal 1obes absent. Ornamentation composed by small, spiniform sensillum, 1
at each end of lobes. GS of ¢ symmetric, with lateral expansions at anterior portion. Ur2 of ¢ partialy fused
into the GS. Coxa of P5 of ¢ without conical process at posterior face. In sameregion, 1 small, spiniform sen-
sillum with rounded apex. P5 Enp of ¢ long, as long as or longer than Exp-1, with complete, well-defined
suture.

Description. Male (figs 1-15): Length of holotype, excluding caudal setae, 1887 um. Mean length
1856.8 pm (n = 20, s.d. = + 40.7, range = 1794-1932 pum). Body smaller and more slender than . Widest
region isat distal portion of Th2.

Cephalosome with incomplete dorsal suture. Modified region forming thin depression at suture level, with
nucal organ broader than long (width/length ratio 3:2) and soft angles (fig. 2B). Rostrum with paired fila-
ments; rostrum asymmetrical, with process on right side of basal part; defined from frontal margin of dorsal
cephalic shield by complete suture; with pair of sensilla adjacent to suture (fig. 2A-B).
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FIGURE 1. Argyrodiaptomus paggii n. sp., ¢ adult: A — habitus, dorsal view. B — habitus, left lateral view.

Prosome 5-segmented. Th4 and Th5 distinct, separated by complete suture. Lateral surface (dorsal view)
of the suture deeper than on medial region. Th5 smaller and more curved than on the posterior edge, al so bear-
ing a small spine on each posterior side of the dorsal extremity. Hyaline frill between Th5 and GS. Lateral
wings formed by 1 pair of lobes. Lateral wings posteriorly directed, without spines. Ornamentation composed
by spiniform sensilla, 1 at each end of lobes.

Urosome formed by 4 urosomites, followed by the anal somite and caudal rami. Genital somite asymmet-
rical, with 2 sensilla, 1 at right/posterior region and 1 at left/posterior region, more medial than right. Genital
aperture on ventral/lateral posterior corner of GS on left side. Caudal rami symmetrical, longer than wide,
with 6 setae; setules along medial margin.
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Antennules asymmetrical, extending beyond prosome but not extending past distal portion of second uro-
somite. Ancestral segments [1-1V, XXI-XXIII, XXIV-XXV and XXVII-XXVIII completely fused. Tip of
setae on segments 3 (V), 7 (1X), 9 (X1) and 14 (XVI1) acute.
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FIGURE 2. Argyrodiaptomus paggii n. sp., 5 adult, scanning el ectron microscopy (SEM): A — habitus, dorsal view. B —
Cephalosome, dorsal view. C —rostrum, ventral view.

Right A1 22-segmented (figs 3 & 5), geniculate between segments 18 and 19. Number of armature ele-
ments presented in table 2. In posterior view, for segment 8-12, space between each segment obtuse relative
to the
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TABLE 2. Segmentation pattern and armature of the antennules in Argyrodiaptomus paggii n. sp.. Legend: A, ancestral
segments; N, number of actual segments; s, seta; ae, aesthetasc; vc, vestigial seta; ms, modified seta; p, process.

A N J right antennule N J left antennule ¢ antennules

I 1 1s+ lae 1 1s+ lae 1s+ lae

I 2 3s+ lae + 1vs 2 3s+ lae + 1vs 3s+ lae + 1vs
Il

v

\% 3 1s+ lae + 1vs 3 1s+ lae + 1vs 1s+ lae + 1vs
VI 4 1s 4 1s 1s

VIl 5 1s+lae+ 1vs 5 1s+lae+ 1vs 1s+lae+ 1vs
VI 6 1s 6 1s 1s

IX 7 1s+ lae 7 1s+ lae 1s+ lae

X 8 1s+ 1cs 8 1s+ 1cs 1s+ 1cs

X1 9 2s+ lae 9 2s+ lae 2s+ lae

Xl 10 1s+ 1ms 10 1s 1s

X1 11 1s+ 1ms+ lae 11 1s 1s

X1V 12 1s+ lae + 1cs 12 1s+ lae + 1cs 1s+ lae + 1cs
XV 13 1s+ lae+ 1ms 13 1s 1s

XVI 14 2s+ lae 14 1s+ lae 1s+ lae

XVII 15 2s+lae+1p 15 1s 1s

XVIII 16 2s+ lae 16 1s+ lae 1s+ lae

XIX 17 2s+1ms 17 1s 1s

XX 18 Is+1ms 18 1s 1s

XXI 19 2s+ lae+ 2ms 19 1s+ lae 1s+ lae

XXII 20 1s 1s

XX 21 1s 1s

XXIV 20 4s+ 1p 22 2s 2s

XXV 23 2s 2s

XXVI 21 2s 24 2s 2s

XXVII 22 4s+ lae 25 4s+ lae 4s+ lae
XXVIII

other segments, hyaline membrane also present (fig. 5B—C). In anterior view this membrane is smaller and
space is parallel relative to the other segments. Posterior surface of segment 12 with incomplete cuticle, par-
tially separating the internal region of the surface (fig. 5B—C). Segment 13 with grooves at posterior surface
(fig. 5C). Modified region (posterior view) comprising segments 13 (XV) to 18 (XX). Widest region at seg-
ment 14 (XVI), longer at segment 19 (XXI-XXII1). Segment 3 (V) with 1 aesthetasc. Segments 4 (VI), 14
(XVI), 15 (XVII), 16 (XVIII) and 17 (X1X) with outer margin ornamented with thin tubercles. Vestigial setae
on segments 2 (111), 3 (V) and 5 (VII). Segments 8 (X) and 12 (X1V) with small conical setae (smaller than
modified setae of segments 10 (XI1) and 11 (X111)), forming a strong spiniform process. Conical seta of seg-
ment 8 smaller than conical seta of segment 12. Segments 10 and 11 with modified setae parallel to main axis
of antennule. Seta of segment 11 larger than seta on segment 10, but smaller than modified seta of segment 13
(XV). Segment 11 with 1 aesthetasc. Modified seta on segment 13 different from modified setae on segments
17 (X1X), 18 (XX) and 19 (XXI-XXI1I), forming a strong process, reaching or exceeding the distal margin of
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the next segment (14). Tip of modified seta acute. Spinouse process at outer margin of segment 15 (XVI1)
aways present. Segments 17 (X1X) and 18 (XX) with 1 seta-like aesthetasc. Segment 18 with modified seta
of similar size to the aesthetasc. Segment 19 (XXI-XXI1I) with distal seta, aslong as or longer than segment
size. Segment 20 (XXIV-XXV) with 2 setae inserted posteriorly, process on distal margin always present.
Process curved, not exceeding half the length of the next segment. Segment 21 (XX V1) with setainserted ven-
trally.

FIGURE 3. Argyrodiaptomus paggii n. sp., o adult: A1 right, anterior view.
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FIGURE 4. Argyrodiaptomus paggii n. sp., & adult: A1 |eft, anterior view.

Left Al 25-segmented (fig. 4). Number of armature elements as shown in table 2. Segment 11 (XI11) with
single seta. Modified setae on segments 8 (X) and 12 (X1V) similar to those on corresponding segments of
right A1. One of the setae of segments 22 (XX1V) and 23 (XXV) inserted dorsally on distal inner margin. Seta
of segment 24 (XX V1) inserted ventrally at distal outer margin.
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FIGURE 5. Argyrodiaptomus paggii n. sp., ¢ adult, SEM: A — A1 right, segments 1-16, anterior view. B — A1, right,
segments 8-13, posterior view. C — Al right, segments 12—15, posterior view.
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FIGURE 6. Argyrodiaptomus paggii n. sp., 5 adult: A — A2 right, Exp, posterior view. B — A2 right Enp, posterior view
(ornament of setae not figured). C — Md right, posterior view. D — endites of mandibular palp, anterior view (setae not

completely figured). E — cutting blade of mandibular gnathobase.
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FIGURE 7. Argyrodiaptomus paggii n. sp., o adult: A —MxI right, posterior view. B —maxillular palp, posterior view. C
—maxillular palp, anterior view.

A2 biramous (fig. 6A—B). Coxawith inner seta. Basis with 2 setae on the inner face, inserted posteriorly.
Exopod 8-segmented; second (I1-1V) and penultimate (IX—X) segments compounded with regions of discon-
tinuous cuticle surface, forming grooves; penultimate segment elongated; distal segment small, with 3 long,
apical setae. Endopod 2-segmented; outer margin of first segment ornamented with 1 patch of spinules

A NEW ARGYRODIAPTOMUS Zootaxa 1518 © 2007 MagnoliaPress - 11



(approx. 15); inner margin with 2 setae and pore between patch of spinules and setae; second segment bilobed,
with groove between lobes; outer lobe with 7 distal setae and 1 group of spinules on dorsal/outer margin; inner
lobe with 8 distal setae.

Mandible divided into praecoxa, coxa, basis, Enp and Exp (fig. 6C). Gnathobase strongly sclerotized,
transformed into a prominent lobe on caudal margin. Gnatha blade separated from lobe by deep diastema,
with 1 sub-triangular tooth plus 6 multicuspidal teeth (fig. 6C & E). Dorsal setaunique, inserted at apical mar-
gin. Mandibular palp biramous. Basis of the palp with 4 inner setae (3 distal). Exp with 4 segments; setal for-
mula 1, 1, 1, 3. Enp 2-segmented; first segment with distal lobe and 4 setae; second segment with 7 distal
setae and 3 patches of spinules on posterior margin (1 line situated sub-terminally, 1 patch on outer margin
and 1 distal: fig. 6D).

50 pm

FIGURE 8. Argyrodiaptomus paggii n. sp., o adult: Mx, posterior view.
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MxI (fig. 7A) praecoxal arthrite bearing 10 marginal setae, 2 armed with sub-distal spines; sub-margin-
aly, 5 setae inserted—4 naked, 1 spinulated. Epipod of coxa bearing 9 setae; coxal endite with 4 distal setae.
Basal exite represented by outer seta; basal proximal endite well defined, with 4 setae. Distal endite fused
with basis, with 4 setae and row of marginal spinules. Exp fused, bearing 6 distal setae and a group of spinules
on anterior surface. Enp 2-segmented; first segment with 3 distal setae, Enp-2 with 5 setae and row of spinules
on anterior surface (fig. 7B—C).

FIGURE 9. Argyrodiaptomus paggii n. sp., ¢ adult: A — Mxp, posterior view. B — praecoxa and coxa of Mxp, anterior
view.

Mx (fig. 8) with praecoxa and coxa fused medially, separated laterally. Proximal praecoxal endite with 5
setae and 1 spine. Distal praecoxa endite naked. Coxal endites with 3 setae and distal row of spinules. Alloba-
siswell developed, bearing 4 setae. First endopod partially segmented, with alobe on posterior surface. Endo-
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pod 3-segmented with 5 setae (1, 1, 3).

Mxp well developed, comprising syncoxa, basis and 6 free endopod segments. Praecoxal endite with 1
seta and a group of spinules on posterior surface. Coxa endites not developed, represented by 8 setae, distrib-
uted in 3 medial patches. Setal formula: 2, 3, 3 (fig. 9A). Ornamentation: proximal group of setules adjacent to
the group of setae on first coxal endite, 1 group of spinules between first and second coxal endites, 1 group of
spinules (longer and more numerous than previous), on anterior surface of the second coxal endite, adjacent to
setal group, 1 group of setules between the groups of setae of first and second coxal endites. Distal angle of
syncoxa with setules along margin. Basis with 3 setae at medial margin (fig. 9B). Ornamentation represented
by row of sub-medial spinules on one side and setules on the other. Enp-1 distinct but reduced. Setal formula
of theendopod as: 2, 3,2,2,1+1, 4.

P1-P4 symmetrical and biramous. Armature formulain table 3.

TABLE 3. Argyrodiaptomus paggii n. sp., holotype &. Spine and seta formula

Coxa Basis Exopod Endopod
Legl 0-1 0-0 I-1; 0-1; 1,1,4 0-1;1,2,3
Leg?2 0-1 0-0 I-1;1-1; 11,5 0-1; 0-2; 2,2,3
Leg3 0-1 0-0 I-1; 1-1; 11,5 0-1; 0-2; 2,2,3
Leg4 0-1 1-0 I-1; 1-1; 11,5 0-1; 0-2; 2,2,3

100 pm

FIGURE 10. Argyrodiaptomus paggii n. sp., o adult: A — P1 left, posterior view. B — P2 |eft, posterior view. C — coxa
and basis of |eft, anterior view. D — P1 left, Enp, posterior view. E — P2 left, Enp, posterior view. F — P2 left, Exp-3, ante-
rior view. G — P2 |eft, Enp-3, anterior view.
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P1: Coxawith setules on inner margin; no spines on posterior surface. Basis with setules at proximal mar-
gin (fig. 10A & C). Exp 3-segmented (fig. 10A); setules dong inner and outer margins of all segments. Exp-3
spine with cirrose apex (fig. 10A), anterior surface Exp-3 with line of spinules. Enp 2-segmented; setules
present along al outer margins and inner margin of second segment (fig. 10D).

P2: Lateral and posterior portion of basis smooth (not ornamented with setules). Exp 3-segmented; setules
along inner and outer margins of all segments (fig. 10B). Anterior surface Exp-3 with distal row of spinules
(fig. 10F). Enp 3-segmented. Schmeil's organ present on posterior surface of segment 2. Setules along outer
margin of all segments and at inner margin of segments 2 and 3 (fig. 10E). Enp-3 anterior surface with 2 distal
rows of spinules. Groups of spinulesin different sizes and numbers (distal ones larger, but less numerous than
proximal ones) (fig. 10G).

P3: Setules along inner margin of all segments and on outer margin of segments 2 and 3 (fig. 11A). Ante-
rior surface of Enp-3 with 2 lines of spinules at distal portion. Groups of spinules with different sizes and
numbers (distal ones larger, but less in number than proximal ones) (fig. 11E). Remaining characteristics sim-
ilar to P2.

P4: Basis with seta on posterior surface. Exp 3-segmented. Setules on inner margin of all segments and
outer margin of segments 2 and 3 (fig. 11B). Anterior surface of Exp-3 segment with 1 line of spinules at dis-
tal portion (fig. 11G). Enp with 3 segments. Setules on outer margin of al segments and inner margin of seg-
ments 2 and 3 (fig. 11F). Anterior surface of Enp-3 with 2 lines of spinules on distal portion. Groups of
spinules with different sizes and numbers (distal ones larger, but fewer than proximal ones) (fig. 11H).

100 pm

FIGURE 11. Argyrodiaptomus paggii n. sp., ¢ adult: A — P3|eft, posterior view. B — P4 left, posterior view. C — P3 left,
Enp, posterior view. D — P3 left, Exp-3, anterior view. E — P3 left, Enp-3, anterior view. F — P4 left, Enp, posterior view.
G — P4 left, Exp-3, anterior view. H — P4 |eft, Enp, anterior view.
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FIGURE 12. Argyrodiaptomus paggii n. sp., 5 adult: A — P5, anterior view. B — P5, anterior view (SEM). C — P5, poste-
rior view. D — P5, posterior view (SEM).
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FIGURE 13. Argyrodiaptomus paggii n. sp., & adult: A — P5 right, posterior view. B — P5 right, lateral/inner view. C —
P5 right, basis, lateral/inner view (SEM). D — detail of the spinules of basis of right P5 (SEM). E — P5 right Enp, lateral/

inner view (at right) and outer (at left).

P5 asymmetrical, biramous (figs 12—15). Intercoxa plate (coupler) as long as it is wide, equally wide as

coxa, inserted laterally (not overlapping plate).
Right P5: Rudimentary praecoxa present. Coxa with conical process, posteriorly directed, not projected

above basis. Conical process reduced. Apex of the process with small sensillum, acute at tip. Basis without
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expansion on posterior surface. Posterior surface with oblique groove, ornamented with small spinules aong
distal rim. Inner margin ornamented with small spinules, forming patches of similar number and shape (fig.
13). Seta of outer margin inserted posteriorly. Semicircular lamella present on inner margin of basis. Exp 2-
segmented. First segment cylindrical; expansion strongly sclerotized, located posteriorly at distal margin (pro-
jected over the second segment); expansion digitiform, blunt tip, larger than Enp and inserted perpendicularly
inserted to the segment; ovoid process adjacent to the expansion; outer distal region of segment present
another expansion with triangular shape and acute apex. Enp-2 wide and sub-triangular; lateral spine straight;
length of spine reaching between half and 2/3 of terminal claw; ornamentation composed by 1 row of spinules
along inner margin. Terminal claw strong, inserted distally, curved in tree planes. Presence of arow of spines
from second half of the inner margin; apex acute and curved. Enp distinct from basis, with 2 incompletely sep-
arated segments; distal portion of segment 2 ornamented with terminal spinules, arranged in crown on anterior
inner surface (fig. 13E).

100 um

FIGURE 14. Argyrodiaptomus paggii n. sp., & adult: A — P5 left, lateral/outer view. B — P5 left, posterior view (Enp not
figured). C — P5 left, lateral/inner view. D — P5 |eft, basis, lateral/inner view (SEM).
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FIGURE 15. Argyrodiaptomus paggii n. sp., & adult: A — P5 left, lateral/inner view (SEM). B — P5 l€ft, lateral/inner
view (Enp not figured). C — P5 left, lateral/inner view. D — P5 left, lateral/outer view (SEM). E — P5 left Enp, lateral/
inner view.
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P5 left: well developed, reaching distal margin of right Exp-1 (fig. 12). Coxawith asmall conical process
(smaller than on the right coxa), directed posteriorly directed, on distal outer margin; apex of conical process
with sensillum similar to that on right coxa, but smaller. Basis with seta on outer margin; inner margin lightly
curved; inner surface with spinules, forming similar patches but different from those on right basis (fig. 14).
Exopod 2-segmented; first segment sub—triangular, outer margin curved; semicircular process on inner margin
armed with long setules; second segment with inner margin expanded; ornamented with setules and a group of
spinules; distal portion with digitiform process strongly sclerotized; process ornamented with small number of
spinules; spiniform seta well developed, distally inserted on anterior surface, reaching far beyond (more than
double) digitiform process; length ratio of length/width of spinulouse seta 4:1. Endopod conical; 2-seg-
mented, suture complete; proximal portion ornamented with distal row of spinules; segment 2 as long and as
wide as segment 1 (fig. 15).

Adult ¢ (figs 16-21): Length excluding caudal setae: 2070 um. Mean length ¢ (n=20) 2068.3 um, s.d. =
48.6, range =1955-2150 um. Body wider and longer than o', widest at distal portion of Th2.

FIGURE 16. Argyrodiaptomus paggii n. sp., ¢ adult: A — habitus, dorsal view. B —habitus, lateral view.
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FIGURE 17. Argyrodiaptomus paggii n. sp., ¢ adult, SEM: A — habitus, dorsal view. B —rostrum, ventral view.
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Cephalosome with dorsal suture incomplete; modified region forming a thin depression at suture level,
with nucal organ broader than long (ratio = 3:2) and soft-shaped angles (figs 16A & 17A). Rostrum broader

than in o, with paired filaments; symmetrical; defined from frontal margin of dorsal cephalic shield by com-
plete suture; presence of pair of sensilla adjacent to suture (fig. 17B).
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FIGURE 18. Argyrodiaptomus paggii n. sp., ¢ adult: A — genital segment, ventral view. B — genital segment, ventral
view (SEM). C — genital segment, lateral view.
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Prosome 5-segmented. Th4 and Thb5 distinctly defined; suture between them incomplete in dorsal surface;
in lateral view, suture conspicuous. Hyaline frill between Th5 and GS. Lateral wings symmetrical, formed by
single pair of lobes; left lateral wing posteriorly directed, without spines, inwardly curved against GS, with
posterior margin continuous with lateral wings. Dorsal |obes absent. Ornamentation including small spiniform
sensilla, one at each extremity of the lobes and sensilla distributed as shown in figure 16A.

Urosome with 2 somites followed by the anal somite and caudal rami. Genital somite saddle shaped at | at-
eral view longer than wide, covering the other urosomites. Lateral sensillum on each side (dorsal view), small
and acute at apex. Integument reduced ventrally. Outer genital area delimited by large, symmetrical opercu-
lum. Lateral processes well developed, posteriorly directed, with area of flexible cuticle, adjacent to the oper-
cular area. Gonoporal plates located medially between lateral processes (fig. 18). Second urosomite small,
partially fused, telescoped and covered by GS. Anal somite with operculum not completely covering the anal

opening and with 1 sensillum on each side. Caudal rami symmetrical, 2.5 times longer than wide, with setules
along inner margins (fig. 18B).

FIGURE 19. Argyrodiaptomus paggii n. sp., ¢ adult: A — P5, posterior view. B — P5 left, lateral view. C — P5, posterior
view (SEM).
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Antennules; symmetrical, 25-segmented, armature and structure similar to ¢ left antennule. Antennules
extending beyond prosome, but not reaching beyond half of the genital somite. Number of armature elements
asintable 2.

FIGURE 20. Argyrodiaptomus paggii n. sp., ¢ adult: A —P5 right, posterior view (SEM). B — P5 left, posterior view. C
— P5right, posterior view.

P5 (figs 19-21) symmetrical. Coxawithout conical processes on posterior surface, coxa with small, spini-
form sensillum with rounded apex. Sub-triangular basis (outer margin smaller than inner margin) with setaon
outer margin, seta not reaching beyond half the length of Exp-1. Exp-1 segment longer than Exp-2. Exp-2,
right, armed with lateral spine (most species do not have this ornament) (figs 19A & 20). Segment 3 distinct,
armed with 2 setae; medial seta reaching beyond half the length of terminal claw; lateral seta not reaching
beyond half of medial seta; terminal claw symmetrical, straight, with row of lateral/medial spinules. Enp with
2 long segments, as long or longer than Exp-1; suture between segments well defined; distal portion of second
segment with 2 rows of setae and subterminal crown of spinules; setae with different length, 1 of them equal
or more than 2/3 length of the other.

Distribution. only known from the type locality (fig. 22). As mentioned above, the scarcity of informa-
tion on the distribution of freshwater copepods from this region prevents us from speculating on the potential
distribution of the species. In samples collected from the same river, in an adjacent locality, Notodiaptomus
coniferoides (Wright, 1927) and one species of Rhacodiaptomus Kiefer, 1973 (R. besti Santos-Silva & Robert-
son, 1993) were found. More studies are needed to define the real distributional limits of these species.

Etymology. The speciesis named in honor of the Argentinean copepodologist Dr. Juan Cesar Paggi, one
of the most important specialistsin Latin America, for his overal contribution to the knowledge of the fresh-
water copepods in South America.

Discussion

The new species has all the diagnostic characters of Argyrodiaptomus proposed by Brehm (1933). These same
characteristics, all of them regarding the male's fifth leg, were also presented by Wright (19384), who recog-
nized them as diagnostic of the originally proposed bergi group. His reluctance in accepting the genus was
based on recognition of the incompleteness and inexactness of the information concerning the species of
Diaptomus in South America at the time. Other authors (viz. Kiefer 1936; Dussart 1985b; Reid 1997) have
included additional characteristics that reinforce subgroups within the species of the genus.
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FIGURE 21. Argyrodiaptomus paggii n. sp., ¢ adult: A —P5right, posterior view (SEM). B —right Enp, posterior view.
C —right Enp, lateral/inner view. D — P5 | eft, posterior view (SEM).

Wheat is remarkable in Argyrodiaptomus paggii n. sp. is the asymmetric spine on the outer margin of the
exopod of the right P5 of the female. Four of the 20 females examined showed this asymmetry. Reid (1997)
noted asimilar variation in Austrinodiaptomus kleerekoperi Reid, 1997. This character was observed only for
these two species. It seems probable that this peculiar character could be interpreted as a homoplasy, since A.
kleerekoperi does not share with Argyrodiaptomus any of the described generic synapomorphies. Considering
this, further studies are needed in order to clarify the level of variability of these morphological characters
within different genera and species, as well asto clarify their systematic status.
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FIGURE 22. Map showing the type locality of Argyrodiaptomus paggii n. sp.

For A. paggii, the size of the female's GS, relative to total body length, and urosome length, is larger than
any of its known congeners. This is considered one of the most important diagnostic characters for this spe-
cies. The average length of the prosome, GS and urosome of A. paggii, and Argyrodiaptomus robertsonae
Dussart, 1985b is shown in table 4. In addition, the Ur2 of A. paggii is remarkably telescoped into the GS (figs
16, 17A, 18A-B & 19C), which constitutes a common character among members of the genus, although not
that telescoped.

Another striking specific character of A. paggii is the occurrence of five patches of spinules on the right
basis of mae's P5, and six patches on the left basis, all with similar number of spinules and shape. Other
members of the genus have different combinations of those patches. We can distinguish two basic forms:
patches only at the right leg, like in Argyrodiaptomus furcatus Sars, 1901, Argyrodiaptomus macrochaetus
Brehm, 1937, and Argyrodiaptomus falcifer (von Daday, 1905), and patches at both legs, like in A. robertso-
nae, Argyrodiaptomus nhumirim Reid, 1997, and the new species.

The intercoxal plate of P5 is aso proportionally larger with respect to the coxa (figs 14A-C), speciadly if
compared with A. denticulatus (Pesta, 1927), A. falcifer and A. macrochaetus. The intercoxal plate of these
speciesis half of the width of the coxa and displays some degree of overlapping. The result is that the right
and left P5s are placed very closely or even touching each other.

Additionally in the same leg isrelevant for A. paggii: the expansion of the Expl projected over the second
segment and with blunt tip (figs 12C & 12D); the spinouse seta of Exp-2 of left P5 reaching far beyond (more
than double) the digitiform process (figs 14A—-C & 15B); and the Enp of left P5 with complete suture (fig.
15B).

Argyrodiaptomus paggii n. sp. is most closely related, morphologically, to A. nhumirim, sharing the fol-
lowing characters as potential synapomorphies: ornamentation of the coxa of P1; the symmetry of the GS of
femal e and the general number and distribution of the patches of spinules on the inner margin of the P5 of the

26 - Zootaxa 1518 © 2007 Magnolia Press PREVIATTELLI & SANTOS-SILVA



male. However they differ in the shape of the terminal spine on the left P5 exopod of the male. Further com-
parisons would raise other similarities that thus, could clarify our knowledge about how different characters
evolved within the genus. Together with A. robertsonae and Argyrodiaptomus azevedoi (Wright, 1935), these
species probably form a monophyletic group within Argyrodiaptomus, sharing the following synapomorphies:
nucal organ broader than long (ratio = 3:2); presence of a patch of spinules on the Enp-1 of A2; presence of a
patch of spinules between the first and second endites of the Mxp coxa; patches of spinules on the basis of the
right and left coxa of the P5 of the male, with similar form and size; the expansion of the Exp-1 of the right P5
of the male islonger than the Enp and the insertion is perpendicular to the segment; a complete suture on the
Enp of the left P5 of the male; a small spiniform sensillum on the coxa of P5 of female; and the relative length
of the Enp of P5 of the female aslong as Exp-1 and with awell defined suture.

TABLE 4. Comparisons of the average lengths, in millimeters, and the standard derivation of 20 females of A. paggii
and 20 of A. robertsonae.

Total Prosome GS GS/Tota  Ur Ur/Total (%)  GS/Ur (%)
(%)
A. paggii 2.07+0.04 1.624+0.03 0.334+0.02 16.08 0.449 +0.02 21.63 74.36
A.robertsonae 2.04+0.1 1.480+0.06 0.252+0.03 12.29 0.565+0.05 27.56 44.61

These four species (Argyrodiaptomus paggii n. sp., A. nhumirim, A. robertsonae and A. azevedoi) also
have some geographical congruencies being distributed in northern South America. Argyrodiaptomus paggii
n. sp., A. nhumirim and A. azevedoi are known from different regions of the Amazon Basin, while A. azevedoi
occurs in the eastern portion of the basin, near the delta of the Amazon River. Argyrodiaptomus robertsonae
has a more central distribution, whereas A. paggii n. sp. is known only from the type locality, situated in the
southeastern portion of the Amazon Basin. Argyrodiaptomus nhumirimis also known only fromitstype local-
ity, in the northwestern portion of the Parana Basin. Therefore, all the four previously mentioned species seem
to be distributed in the northern portion in the South America.

Zoogeography

A more extensive view of the zoogeography of the freshwater Calanoida reveal s that two families co-occur in
the South American continent. The Centropagidae Giesbrecht, 1892 ranges from Patagonia to the Andes, and
the Diaptomidae are distributed in the rest of the subcontinent. Between the areas of exclusive distribution of
these two families, there is an overlapping zone ranging from the delta of the Parana River to northern Patago-
nia (Wright 1938b; Brandorff 1976; Banarescu 1990).

According to Wright (1938b), the history of the occupation of South America by the Diaptomidae agrees
with the Archamazonia and Archiplata theory (von Ihering 1900), where portions of the continent were sepa-
rated by an epicontinental sea during the Tertiary. The Diaptomidae would have, originally, an Archamazonia
distribution, while the Centropagidae occupied the Andes/Patagonia region, corresponding to the original
Archiplata distribution.

The recent work of Suarez-Morales et al. (2005) discusses the diversity and distribution of the genera of
Diaptomidae in the neotropics. They presented alist of 12 species of Argyrodiaptomus for South America and
a map with the distribution of this genus. In accordance with these authors, this genus would range from the
central Amazon to the eastern portion of the continent and from the northern limit of the Amazon Basin to
southernmost South America. To the best of our knowledge, this distribution of Argyrodiaptomus should be
corrected because of the lack of records from the Patagonia and Andes regions. This paper focused on defin-
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ing affinities between the Neotropical-Neogean (NNEQO) and Neotropical-Caribbean (NCAR) copepod fauna
(Dussart & Defaye 2002), and the South American distributional patterns of the distribution were not consid-
ered, specially the von lhering's Archamazonia and Archiplata theory and the latest theories about the bioge-
ography of the southern neotropical region.

As hypothesized by Wright (1938b) and Brandorff (1976), the discovery of another Diaptomidae in the
southeastern region of the Amazon basin region corroborates the current limits of the family and increases the
range of Argyrodiaptomus to a easternmost area. The type locality is situated at the southwest limit of the
Amazon Basin, aregion regarded as a potential source of new taxa.

Acknowledgements

This work was a part of the results of a Master thesis of the first author, under the supervision of the second
author. We are grateful for the Biologia de jgua Doce e Pesca Interior (BADPI) master course of the Instituto
Nacional de Pesquisas da AmazUnia (INPA) for the support and the Conselho Nacional de Desenvolvimento
Cientifico e TecnolUgico (CNPq), Brazilian Government, for conceding a scholarship during the course. We
are also grateful to Dr. Barbara Robertson for the very useful comments on the manuscript.

Referencescited

Baird, W. (1850) The natural history of British Entomostraca. The Ray Society, London. 364 pp.

Banarescu, P. (1990) Zoogeography of freshwaters. Vol.1. Aula-Verslag, Wiesbaden. 511 pp.

Brandorff, GO. (1976) The geographic distribution of the Diaptomidae in South America (Crustacea, Copepoda).
Revista Brasileira de Biologia, 36(3), 613-627.

Brandorff, GO. (1978) Preliminary comparison of the crustacean plankton of a white water and a black water lake in
Central Amazonia. Internationale Vereinigung Fur Theoretische und Angewandte Limnologie. 20, 1198-1202.
Brehm, V. (1933) Argyrodiaptomus granulosus nov. spec., ein neuer Diaptomus aus Uruguai. Zoologischer Anzeiger,

103, 283-287.

Brehm, V. (1937) Weitere Mitteilungen Uber die Sisswasserfauna Uruguays |. Teil. Zoologischer Anzeiger 120(5/6):
120-125.

Casanova, SM.C. & Henry, H. (2004) Longitudina distribution of Copepoda populations in the transition zone of
Paranapanema river and Jurumirim reservoir (S&o Paulo, Brazil) and interchange with two lateral lakes. Brazilian
Journal of Biology, 64(1), 11-26.

von Daday, E. (1905) Untersuchungen Uber die Stibwassermikrofauna Paraguays. Zoologica, Suttgart 44, 1-349.

Dussart, B.H. (1985a) Sur quelques copépodes dAmérique du Sud, V. Diaptomidae. Archiv fir Hydrobiologie 103(2),
201-215.

Dussart, B.H. (1985b) Another new diaptomid (Crustacea, Copepoda) from the Brazilian Amazon. Amazoniana, 11(2),
275-280.

Dussart, B.H. & Defaye, D. (2002) World Directory of Crustacea Copepoda of Inland Waters. | — Calaniformes. Back-
huys Publ., Leiden. 276 pp.

Dussart, B.H. & Matsumura-Tundisi T. (1986) New species of Calanoida from Brazil. Revista Brasileira de Biologia
46(1), 249-256.

Felgenhauer, B.E. (1987) Techniques for preparing crustaceans for scanning el ectron microscopy. Journal of Crustacean
Biology, 7, 71-76.

Giesbrecht, W. (1892) Systematik und faunistik der pelagischen Copepoden des Golfes von Neapel und der angren-
zenden Meeresabschnitte. Fauna und Flora des Golfes von Neapel und angrenzenden Meeresabschnitte, 19, 1-831.

Huys, R. & Boxshall, GA. (1991) Copepod evolution. The Ray Society, London. 468 pp.

von lhering, H. (1900) The history of the Neotropical region. Science, 12, 857-864.

Kiefer, F. (1932) Versuch eines Systems der Diaptomiden (Copepoda Caanoida). Zoologische Jahrbiicher, Systematik,
Okologie und Geographie der Tiere 63(4), 451-520.

Kiefer, F. (1936) Uber die systematik der siidamerikanischen diaptomiden (Crustacea Copepoda). Zoologischer Anzeiger.
116(7/8), 194—200.

Kiefer, F. (1973) Die neotropische Gattung Rhacodiaptomus Kiefer (Crustacea, Copepoda), mit der Beschreibung von

28 - Zootaxa 1518 © 2007 Magnolia Press PREVIATTELLI & SANTOS-SILVA



zwel neuen Arten. Amazoniana 4(4), 341-365.

Martin, JW. & Laverack, M.S. (1992) On the distribution of the crustacean dorsal organ. Acta Zoologica 73(5), 357—
368.

Nishida, S. (1989) Distribution, structure and importance of the cephalic dorsal hump, a new sensory organ in calanoid
copepods. Marine Biology 101, 173-185.

Paggi, J.C. (2006) Redescription and re-evaluation of the taxonomic status of the Neotropical copepod Diaptomus falci-
fer Daday, 1905 (Calanoida: Diaptomidae). Sudies on Neotropical Fauna and Environment. 41(1), 67-78.

Pesta, O. (1927) Ein Beitrag zur Kenntnis der Copepodofauna von Argentinen. Zoologischer Anzeiger, 73(3/4), 67-80.

Reid, JW. (1997) Argyrodiaptomus nhumirim, a new species, and Austrinodiaptomus kleerekoperi, a new genus and spe-
cies, with redescription of Argyrodiaptomus macrochaetus Brehm, new rank, from Brazil (Crustacea: Copepoda:
Diaptomidag). Proceedings of the biological society of Washington, 110(4), 581-600.

Reid, JW. & Pinto-Coeho, R.M. (1994). Planktonic copepoda of Furnas Reservoir: Initial survey of species (1993) and
review of literature. in; Pinto-Coelho, R.M., A. Giani & E. von Sperling (eds.) Ecology and human impact on lakes
and reservoirs in Minas Gerais with special reference to future development and management strategies. pp. 93—
114. SEGRAC. Belo Horizonte.

Richard, J. (1897) Sur quelques entomostracés d'eau douce des environs de Buenos Aires. Anales del Museo Nacional de
Buenos Aires, 5, 321-332.

Ringuelet, R.A. (1958) Los crustaceos copépodos de las aguas continentales de la Republica Argentina: Sinopsis
sistematica. Contribuciones Cientificas. Serie Zoologia. Facultad de Ciencias Exactas e Naturales. Universidad de
Buenos Aires, 1(2), 35-126.

Santos-Silva, E.N., Robertson, B., Reid, J., Hardy, E.R. (1989) Atlas de copépodos planctdnicos, Calanoida e Cyclopoida
(Crustéced) da Amazonia Brasileira. Volume |. Represa de Curua&Uma, Para. Revista Brasileira de Zoologia,
Curitiba, 6(4), 725-758.

Santos-Silva, E.N., Boxshall, GA. & Rocha, C.E.F. (1999) The Neotropical genus Notodiaptomus Kiefer, 1936 (Cal-
anoida: Diaptomidae): redescription of the type species Notodiaptomus deitersi (Poppe, 1891) and designation of a
neotype. Sudies on Neotropical Fauna and Environment, 34, 114-128.

Santos-Silva, E.N. & Robertson, B. (1993) Rhacodiaptomus besti, a new species of Rhacodiaptomus Kiefer (1936)
(Copepoda, Calanoida) from the Brazilian Amazon. Acta Amazonica 23(1): 95-105.

Sars, G.O. (1901) Contribution to the knowledge of the freshwater Entomostraca of South America, as shown by artificial
hatching from dried material. Part |1. Copepoda Calanoida. Bergen Museum, Bergen. 4, pp. 145-171.

Suarez-Moraes, E., Reid, JW. & Elias-Gutiérrez, M. (2005) Diversity and Distributional Patterns of Neotropical Fresh-
water Copepods (Calanoida: Diaptomidae). Internationale Revue der Hydrobiolgie, 90(1), 71-83.

Wright, S. (1927) A revision of the South American Species of Diaptomus. Transactions of American Microscopical
Society, 2, 73-115.

Wright, S. (1935) Tree New Species of Diaptomus from Northeast Brazil. Anais da Academia Brasileira de Ciéncias,
7(3), 215-233.

Wright, S. (1938a) A review of the Diaptomus bergi group, with description of two new species. Transactions of the
American Microscopical Society 57(3), 297-315.

Wright, S. (1938b) Distribuicdo geographica das espécies de Diaptomus na América do Sul. Livro Jubilar do Professor
Travassos 3, 561-566.

A NEW ARGYRODIAPTOMUS Zootaxa 1518 © 2007 Magnolia Press - 29



30 - Zootaxa 1518 © 2007 Magnolia Press


https://www.researchgate.net/publication/236008018

