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Abstract

Acanthocyclops smithae, a new species of cyclopoid copepod and a member of the A. vernalis-robustus group, is described from

Honduras and southeastern Mexico. The few previous records of species ofAcanthocyclops in tropical latitudes apparently
refer to isolated populations ofa few widespread temperate species. Acanthocyclops smithae is the only known exclusively tropi-

cal member ofthe genus.

INTRODUCTION MATERIALS AND METHODS

The specimens were fixed and stored in 70%

ethanol, and transferred to glycerine and/or

lactic acid for morphological examination. Dis-

sected specimens were mounted in CMC-10

with a little chlorazol black E added. Drawings

were made at magnifications of 600 X or (with

an oil immersion lens) 1000X, using a Wild

M3O microscope fitted with a drawing tube.

The material was deposited in the collections of

the United States National Museum of Natural

Collections in northern Honduras and in Quin-

tana Roo, Mexico yielded specimens of a previ-

ously unknown cyclopoid copepod belonging to

the genus Acanthocyclops. The new species is de-

scribed herein.

Species of the
genus Acanthocyclops are pri-

marily temperate in distribution. A review of

records from tropical latitudes is provided.
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Fig. 1. Acanthocyclops smithae n. sp., female. A-D, F-I, holotype (USNM 288017), E, paratype (USNM 267447): A, habitus,

dorsal; B, pediger 5 and genital double somite, ventral; C, anal somite and caudal rami, dorsal; D, anal somite and caudal

rami, ventral; E, leg 5; F, leg 6; G, antennule (arrows indicate aesthetascs); H, antenna basipodite, caudal side; I, antenna

basipodite, frontal side. Scales = 100 mm.
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History (USNM), and the Zoölogisch Museum,

Universiteit van Amsterdam (ZMA).

SYSTEMATIC DESCRIPTION

Cyclopidae Burmeister, 1834

Cyclopinae Dana, 1853, emend. Kiefer, 1927

Acanthocyclops Kiefer, 1927

Acanthocyclops smithae new species

Figs. 1A-I, 2A-K, 3A-D

Acanthocyclops smithae Suárez-Morales & Rcid, 1998:

258, 261, tab. 1.

Acanthocyclops sp. vernalis (Fischer, 1853) group; Marten

et al., 1994: 39.

Acanthocyclops sp. A; Suárez-Morales et al., 1996: 84,

95, 121, 253, fig. 98.

Acanthocyclops sp.; Suárez-Morales & Reid, 1998: 261.

?Acanthocyclops vernalis (Fischer, 1853) sensu Smith &

Fernando, 1978: 2015-2017, 2019, 2023, figs. 14,

15, tabs. 1, 2; Smith & Fernando, 1980: 11, 18,

fig. 8H-K, tab. 2; Fernando & Smith, 1982: 192;

Collado et al., 1984: 115, tab. 3; Dussart &

Defaye, 1985: 74 (partim); Reid, 1990: 179 (par-

tim).

MATERIAL EXAMINED

Holotype, dissected $, mounted on slide (USNM

288017) from sample H21-2, fishpond adjacent

to sample 21-1. Ethanol-preserved paratypes: 2

99 (USNM 267447), from sample H21-2; 1 9,

sample H21-1, rice project (USNM 267446); 3

99, sample H21-3, rice project pond with Lemna

(USNM 267448); 4 99, sample H21-3 (ZMA

Co. 204350); 1 9, sample A3-20 (USNM

267449). All from Honduras: El Progre-so: near

Puente (Bridge) Comandante, leg. G. G. Marten

and associates, 1 December 1990.

Additional paratypes: 1 99 and 1 copepodid,

ethanol-preserved (USNM 278048), from slow-

moving, shallow (maximum depth 1.5 m), muddy

stream beneath Puente Milagros near Chetumal,

Quintana Roo, 18° 30' 25"N, 88° 23' 02"W, leg.

R. Gasea and E. Suárez-Morales, 25 June 1996.

DESCRIPTION

Female: Length of holotype, excluding caudal

setae 1.04 mm; lengths of paratypes from Hon-

duras 0.94-1.13 mm (median 1.06 mm); of adult

paratypc (USNM 278048) from Mexico 1.02

mm. Habitus (Fig. 1A) rather slender, posterolat-

eral margins ofpedigers 2-4 rounded, lateral cor-

ners of pediger 5 acute, slightly curved posterior-

ly and asymmetrical, ending in small papilla.

Genital double somite (Fig. 1A, B) with anterior

half swollen, tapering posteriorly. Semi-nal

receptacle (Fig. IB) with broad anterior and nar-

row posterior expansions. Posterior margins of

genital double somite and following two uro-

somites with finely dentate hyaline membranes.

Anal somite (Fig. 1C, D) with two dorsal rows of

perianal spinules, and row of spinules along pos-

terior margin, more ventral spinules stout. Anal

operculum (Fig. 1C) undeveloped, with nearly

straight free margin. Caudal rami (Fig. 1A, C, D)

3.0 times longer than broad, slightly longer than

anal somite, without surface ornamentation.

Length relationships of caudal setae as in Fig.

1A, especially dorsal seta about 1.1 times longer

than caudal ramus; middle terminal setae stout,

proximal 3/4 stiff, distal 1/4 slender and whip-

like; all setae with fine plumage.

Antennule (Fig. 1G) composed of 17 seg-

ments. Number of setae (Arabic numerals),
aethetascs (ae, indicated by arrows in figure), and

spines (sp) on each segment (Roman numerals) as

follows: 1(8), 11(4), 111(2), IV(6), V(3), VI(1 + sp),

VH(2), VIII(l), IX(1), X(0), XI(1), XII(1 + ae),

XIII(O), XIV(l), XV(2), XVI(2 + ae), XVII(7

+ae). Segment I additionally with row of spin-

ules. Segments XVI and XVII lacking hyaline

membrane.

Antenna (Figs. 1H, I, 2A) composed of 5 seg-

ments. Coxopodite short, basipodite ornamented

with several rows or groups of spinules and bear-

ing three setae, endopodite segments 1 -3 with 1,

9, and 7 setae respectively, medial margins with

short spinules.

Labrum (Fig. 2B) with 10 blunt marginal

teeth between rounded corners, and two groups

of long spinules.

Paragnath (Fig. 2C) irregularly lobed, set with

row of fine spinules near medial margin and row

of three large spinules on small lobe.

Mandible (Fig. 2D) without surface ornament

except subterminal transverse row of 4 small spi-
nules near teeth; palp bearing two long plumose

setae and one tiny nakedseta.

Maxillule (Fig. 2E, F) with three large termi-
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Fig. 2. Acanthocyclops smithae n. sp., female, holotype (USNM 288017): A, antenna, caudal side; B, labrum; C, paragnath; D,

mandible;E, maxillule; F, maxillular palp; G, maxilla; H, maxilliped; I, maxilliped; J, leg 1 and coupler, frontal; K, spine of

leg 1 basipodite medial expansion. Scale = 100 mm.
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nal teeth; palp lacking spinules on surface.

Maxilla (Fig. 2G), claw with row of fine teeth

along middle of inner margin.

Maxilliped (Fig. 2FI, I), proximal to distal seg-

ments bearing three, two, one, and three setae;

segments 2 and 3 with several rows of spinules.

Swimming legs (Figs. 2J, K, 3) with three-seg-

mented rami. Couplers of legs 1-3 without orna-

ment; coupler of leg 4 with 1 transverse row and

two irregular groups of spinules on caudal sur-

face. Leg 1 with spine on medial expansion of

basipodite, spine reaching to or slightly past dis-

tal end of endopodite 2. Spine formula funda-

mentally 3,4,4,4; terminal segments of leg 2

endopodite and of legs 3 and 4 exopodites and

endopodites with several setae modified, various-

ly spiniform and/or with short stiff setules. Leg 3

as leg 2 except slightly shorter setae and differ-

ences in modified setae. Leg 4 endopodite 3, 2.6

times longer than broad, bearing three broad

spines, one narrower blunt spiniform seta, and

one unmodified, finely plumose seta; all appen-

dages shorter than segment. Number and distri-

bution of modified setae in the Mexican and

three Honduran adult paratypes exactly as in

holotype. In several specimens from Flondu-ras,

the basic pattern of modified setae differs slightly

(spines and setae not mentioned are exactly as in

the holotype). Two females have all setae of the

leg 2 endopodite and leg 3 exopodite unmodi-

fied. One has only the distalmost medial seta of

leg 4 exopodite modified, and both medial setae

of the leg 4 endopodite unmodified. One has the

distalmost medial seta of leg 2 endopo-dite and

the next distalmost seta of leg 3 exo-podite modi-

fied. Three have the next distalmost medial seta

of leg 3 endopodite modified. One has both

medial setae of the leg 4 endopodite spiniform.

Setae that may be modified are indicated by

arrows in Fig. 3, with double arrows indicating

the most common pattern ofmodification.

Leg 5 (Figs. IB, E) composed of two seg-

ments, each with long plumose seta; distal seg-

ment also with small medial subterminal spine in

most specimens. Holotype with distal segment of

left leg enlarged, bearing stout accessory spine

lateral to terminal seta. All other specimens with

leg 5 as in Fig. 1E.

Leg 6 (Fig. 1F) consisting of ovoid plate bear-

ing two spines and one plumose seta on dorsal

margin.
Paired egg sacs (F ig. 1A) long, broken in most

specimens examined. Holotype with one com-

plete sac bearing 34
eggs.

Color in life unknown

Male: Unknown.

Type-locality: Fishpond at rice project, near

Puente Comandante, town of El Progreso, Hon-

duras, approximately 15°20'N, 87°45'W.

Etymology: The specific name recognizes Kristin

E. Smith, for her valuable work with C. Herbert

Fernando on the free-living Copepoda of Cuba.

Remarks: Several species of Acanthocyclops have

been described since the brief review by Reid et

al. (1991), and some of these were not included

in the world key of Einsle (1996). All the recently

described species are easily distinguished from A.

smithae. Three of the recently described species

(A. balcanicus Naidenov & Pandourski, 1992, A.

iskrecensis Pandourski, 1992, and A. radevi Pan-

dourski, 1993, all from Bulgaria) are members of

the kieferi-reductus-group, with 11-segmented

antennules and 2-segmented legs 1 and 2 endo-

podites. Acanthocyclops pennaki Reid, 1992, from

Colorado, U.S.A., has 3-segmented swimming

legs, but the antennule is composed of 12 seg-

ments. Acanthocyclops parasensitivus Reid, 1998,

from the eastern U.S.A. shares with A. smithae an

antennule of 17 segments and swimming legs all

with rami of 3 segments, but differs in lacking a

seta on each of legs 1-4 exopodite 1, in possess-

ing a somewhat produced anal operculum and a

transverse row of spinules on each caudal ramus,

as well as in other respects. Acanthocyclops tokcho-

kensis Kim & Chang, 1991, from Korea, has a

17-segmented antennule and 3-segmented rami

of the swimming legs, but differs from A. smithae

in having the caudal ramus haired on its medial

surface, spine formula 2,3,3,3, no modified setae

on legs 2-4, the antennule slightly longer than

the céphalothorax, and other characters.

Acanthocyclops smithae is clearly a member of

the vernalis-robustus complex. Of the non-

American members of this complex, A. smithae

falls in the couplet in the key of Einsle (1996)

which distinguishes A. cephallenus Pesce, 1980
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Fig. 3. Acanthocyclops smithae n. sp., female, holotype (USNM 288017): A, leg 2 and coupler, caudal; B, leg 3 exopodite 2 and

3; C, leg 3 endopodite 3; D, leg 4 and coupler, caudal. Scale = 100 mm.
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from A. gordani Petkovski, 1971. Among other dif-

ferences from A. smithae, both these species have

spine formula 2,3,3,3, no modified setae on the

swimming legs, and a short leg 4 endopodite 3

(1.60 and about 2 times longer than broad,

respectively), with slender terminal spines. Acan-

thocyclops tokchokensis, also a member of the ver-

nalis-robustus complex, differs as previously dis-

cussed.

The taxonomy of the North American mem-

bers of the vernalis-robustus complex is incomplete-

ly worked out, in spite of several recent efforts.

Einsle (1992) provided illustrations of A. carolini-

anus (Yeatman, 1944) and figures of other, un-

named members of the complex from North

America. In Wisconsin, Dodson (1994) distin-

guished six morphological forms: two taxa refer-

able to the putatively cosmopolitan A. vernalis

(Fischer, 1853) and A. robustus (G. C). Sars, 1863);

a "warm-water form" referred to A. robustus sen-

su lato; A. brevispinosus (Herrick, 1884); and two

additional, unnamed morphs. Dahms & Fernan-

do (1997) redescribed A. brevispinosus and con-

firmed the observations by Dodson (1994) re-

garding its peculiar species characters. These

characters, including the perianal patches (rather

than the row found in most other species) of spin-

ules, the spiniform outer terminal caudal seta,

and the four large spatulate spines of leg 4

exopodite 3, easily serve to distinguish A. bre-

vispinosus from A. smithae. Acanthocyclops smithae

bears resemblances to some of the other named

and unnamed North American taxa, particularly

to the Acanthocyclops sp. described by Einsle (1992)

from Arizona in regard to the nature of the mod-

ified setae on leg 4. However, A. smithae differs

from this and all other previously described taxa

of the vernalis-robustus group with respect to the

short caudal ramus with its stout middle terminal

setae, and the extremely short, stout terminal

spines of leg 4 endopodite 3.

Acanthocyclops smithae is exactly congruent with

the "

Acanthocyclops vernalis”' reported from Cuba

by Smith & Fernando (1978, 1980), as far as can

be determined from their illustrations. Unfortu-

nately, the Cuban specimens are unavailable (C.

H. Fernando, pers. comm. to J. W. Reid, Sep-

tember 1997). Because of the importance of

microcharacters in distinguishing taxa ofAcantho-

cyclops,, especially the vernalis-robustus complex, we

are unable to make a final decision as to the

identity of"the Cuban animals at this time.

Acanthocyclops smithae is the only known exclu-

sively tropical member of its genus. Species of

Acanthocyclops occur mainly in temperate and sub-

arctic Eurasia and North America, and southern

South America, the Falkland Islands, Australia,

and the Antarctic (Einsle, 1996). There are a few

records of the widespread A. vernalis sensu lato

and A. robustus sensu lato from tropical localities.

Acanthocyclops vernalis has been recorded from

North Africa, Thailand, Australia, and Andean

Bolivia and Peru, and A. robustus has been report-

ed from North Africa and from Andean Ecua-

dor, Bolivia and Peru (reviewed by Dussart &

Defaye, 1985 and Reid, 1985). Of course, in view

of advances in understanding the vernalis-robustus

complex, all but the most recent records of either

species may well represent other, still
unrecog-

nized taxa.

In Mexico, most records of Acanthocyclops

species are from the northern and central states,

where the copepod fauna is predominantly tem-

perate North American (Suárez-Morales & Reid,

1998). Acanthocyclops vernalis has been recorded

from Coahuila (Zamudio-Valdéz, 1991), Micho-

acán (Osorio-Tafall, 1944), and Nuevo León,

Tamaulipas, San Luis Potosí, and Guerrero

(Comita, 1951). Acanthocyclops robustus has been

reported from the Distrito Federal and State of

México (Lindberg, 1955), Nuevo León (López-

Ccniceros, 1995), Puebla and San Luis Potosí

(Osorio-Tafall, 1943; Lindberg, 1955), and

Aguascalientes (Dodson & Silva-Briano, 1996).

The North American A. exilis (Coker, 1934) was

found in Aguascalientes by Dodson & Silva-Bri-

ano (1996).

Acanthocyclops smithae has been collected from a

range of shallow epigean habitats including a

small fishpond, a ricefield, and a stream. These

are typical situations for a member of the vernalis-

robustus group.

ACKNOWLEDGEMENTS

We sincerely thank Dr. Gerald G. Marten and

his associates, who collected the Honduran speci-

mens. Dr. C. Herbert Fernando cordially
answered an inquiry as to Cuban material.



44

REFERENCES

COLLADO, C., C. H. FERNANDO & D. SEPHTON,

1984. The freshwater zooplankton of Central America

and the Caribbean. Hydrobiologia, 113: 105-119.

COMITA, G. W., 1951. Studies on Mexican copepods.

Trans. Am. microsc. Soc., 70: 367-369.

DAHMS, H.-U. & C. H. FERNANDO, 1997. Redescrip-

tion of Acanthocyclops brevispinosus (Herrick, 1884) (Cope-

poda, Cyclopoida) from Ontario. Crusta-ceana, 70:

129-144.

DODSON, S. I., 1994. Morphological analysis of Wiscon-

sin (U.S.A.) species of the Acanthocyclops vernalis
group

(Copepoda: Cyclopoida). J. crust. Biol., 14: 113-131.

DODSON, S. I. & M. SILVA-BRIANO, 1996. Crustacean

zooplankton species richness and associations in reser-

voirs and ponds of Aguascalientes State, Mexico.

Hydrobiologia, 325: 163-172.

DUSSART, B. H. & D. DEFAYE, 1985. Repertoire mon-

dial des Crustacés Copépodes. II. Cyclopoïdes: 1-236

(Éditions du C. N. R. S., Bordeaux).

EINSLE, U., 1992. Nordamerikanischc Arten der Gattun-

gen Eucyclops und Acanthocyclops (Crustacea, Copepoda)

aus alten Proben der Sammlung F. Kiefer. Andrias, 9:

195-210.

EINSLE, U., 1996. Copepoda: Cyclopoida: Genera Cyclops,

Megacyclops, Acanthocyclops. Guides to the Identification of

the Microinvertebrates ofthe ContinentalWaters of the

World, 10: 1-82 (SPB, Amsterdam).

FERNANDO, C. H. & K. E. SMITH, 1982. Copepoda.

In: S. H. Hurlbert & A. Villalobos-Figueroa (eds),

Aquatic Biota of Mexico, Central America and the

West Indies: 192-195 (Pubis. San Diego State Univ.,

San Diego, California).

FISCHER, S., 1853. Beitrâge zur Kenntnis der in der

Umgebung von St. Petersburg sich fïndenden Cyclo-

piden. Bull. Soc. imp. Naturalistes Moscou, 26: 74-100.

HERRICK, C. L., 1884. A final report on the Crustacea of

Minnesota included in the orders Cladocera and Cope-

poda. Ann. Rep. geol. nat. hist. Sur. Minnesota, 12: 1-

192.

KIM, H. S. & C. Y. CHANG, 1991. Acanthocyclops tokchoken-

sis, a new cyclopoid copepod species from wells in Tok-

chok Island ofKorea (Copepoda, Cyclopoida, Cyclopi-

dae). Korean J. ZooL 34: 300-306.

LINDBERG, K., 1955. Cyclopoïdes (Crustacés copépodes)
du Mexique. Ark. Zool., 7: 459-489.

LÓPEZ-CENICEROS, F.J., 1995. Taxonomía, distribu-

ción y notas ecológicas de copépodos Cyclopoida (Crus-

tacea: Maxillipoda) de algunas localidades del norte y

centro de Nuevo León. Tesis Profesional, Univ. Autón.

Nuevo León, Monterrey. 138 pp.

MARTEN, G. G., G. BORJAS, M. CUSH, E.

FERNÁNDEZ &J. W. REID, 1994. Control of larval

Aedes aegypti (Díptera: Culicidae) by cyclopoid copepods
in peridomestic breeding containers. J. med. Entomol.,

31: 36-44.

NAIDENOV, V. T. & I. S. PANDOURSK.I, 1992. Zwci

neue Hôhlencyclopiden (Copepoda, Cyclopoida) aus

den Grundgewâssern Bulgariens. Fragm. bale. Mus.

Maced. Sci. Nat., 15 (2/314): 7-14.

OSORIO-TAFALL, B. F., 1943. Observaciones sobre la

fauna acuática de las cuevas de la region de Valles, San

Luis Potosí (México). Revta. Soc. Méx. Hist. Nat., 4(1-

2): 43-71.

OSORIO-TAFALL, B. F., 1944. Biodinámica del lago de

Pátzcuaro. I. - Ensayo de sus relaciones tróficas. Revta.

Soc. Méx. Hist, nat., 5 (3-4): 197-227.

PANDOURSKI, I. S., 1992. Acanthocyclops (Acanthocyclops)

iskrecensis sp. n. (Copepoda, Cyclopoida) des eaux

souterraines de la Stara Planina d'ouest (Bulgarie). Boll.

Mus. region. Sci. nat. Torino, 10: 401-405.

PANDOURSKI, I. S., 1993. Cyclopides des eaux souter-

raines de la Bulgarie. I - Acanthocyclops (Acanthocyclops)
radevi sp. n. et Diacyclops pelagonicus saetosus ssp. n. (Crus-

tacea, Copepoda). Mém. biospéol., 20: 165-168.

PESCE, G. L., 1980. A new cyclopid from subterranean

phreatic waters of Greece: Acanthocyclops (Acanthocyclops)

cephallenus n. sp. (Crustacea: Copepoda). Vie Milieu (C),

28-29(1): 77-82.

PETKOVSKI, T. K., 1971. Einige neue und seltene sub-

terrane Cyclopiden (Crustacea Copepoda) ausjugo-

slawien. Acta Mus. Maced. Sci. nat., 12 (5): 77-113.

REID, J. W., 1985. Chave de identificaçâo e lista de refer-

encias bibliográficas para as espécies continentais

sulamericanas de vida livre da ordem Cyclopoida

(Crustacea, Copepoda). Bolm Zool. Univ. Sâo Paulo, 9:

17-143.

REID, J. W., 1990. Continental and coastal free-living

Copepoda (Crustacea) of Mexico, Central America and

the Caribbean region. In: D. Navarro L. &J. G. Robin-

son (eds), Diversidad biológica en la Reserva de la Bios-

fera de Sian Ka'an, Quintana Roo, México: 175-213.

Centro de Investigaciones de Quintana Roo (CIQRO)

& Program of Studies in Tropical Conser-vation, Uni-

versity ofFlorida, Chetumal, Quintana Roo.

REID, J. W., 1992. Acanthocyclops pennaki n. sp. (Copepoda:

Cyclopoida) from the hyporheic zone of the South Plat-

te River, Colorado, U.S.A. Trans. Am. microsc. Soc.,

Ill:269-277.

REID, J. W., 1998. How "cosmopolitan" arc the continen-

tal cyclopoid copepods? Comparison ofthe North Ame-

rican and Eurasian faunas, with description of Acantho-

cyclops parasensitivus sp.n. (Copepoda: Cyclopoida) from

the U.S.A. Zool. Anz., 236 (2/1997): 109-118.

REID, J. W., E. B. REED,J. V. WARD, N.J. VOELZ &J.

A. STANFORD, 1991. Diacyclops languidoides (Lilljeborg,

1901) s.l. and Acanthocyclops montana
,

new species (Cope-

poda, Cyclopoida), from groundwater in Montana,

USA. Hydrobiologia, 218: 133-149.

SARS, G. O., 1863. Oversigt af de indenlandske Fersk-

vandscopepoder af Stud. Forh. Videnskabs-Selsk.

Christiana, 1862: 212-262.

SMITH, K. E. & C. H. FERNANDO, 1978. The freshwa-

ter calanoid and cyclopoid copepod Crustacea of Cuba.

Can. J. ZooL 56: 2015-2023.

SMITH, K. E. & C. H. FERNANDO, 1980. Guía para los



45

Copépodos (Calanoiday Cyclopoida) de Cuba. Acade-

mia de Ciencias de Cuba, Havana: 1-28.

SUÁREZ-MORALES, E. &J. W. REID, 1998. An updat-

ed list of the free-living freshwater copepods (Crus-

tacea) ofMexico. Southwest. Natur., 43: 256-265.

SUÁREZ-MORALES, E., J. W. REID, T. M. ILIFFE &

F. FIERS, 1996. Catálogo de los Copépodos (Crus-

tacea) continentales de la Península de Yucatán, Méxi-

co. ECOSUR/CONABIO, Mexico: 1-296.

YEATMAN, H. C., 1944. American cyclopoid copepods of

the viridis-vernalis group, (including a description of

Cyclops carolinianus n. sp.). Am. midl. Natur., 32: 1-90.

ZAMUDIO-VALDÉZ, J. A., 1991. Los copépodos de vida

libre (Crustacea, Maxillopoda), del valle de Cuatro

Ciénegas, Coahuila, México. Tesis Profesional, Univ.

Autón. Nuevo León, Monterrey. 107 pp.

Received: July 6, 1999


