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ABSTRACT. A new species of monstrilloid copepddonstrillopsis ferrarii n. sp., based on four adult female specimens
collected in the White Sea, northern Russia, is described and illustrated. The new species is most closeliirelavea Saott

from Scotland and the Mediterranean &hdiubia (sensu Sars, 1921) from Norwegian fjords. The latter is considered to represent
adistinct species, described hereiMadubioidesn. sp. It differs fronM. dubiain characters related to antennule length compared

to body length, but mainly to the shape and relative size of the genital double somite and other urosomal somites.Records of
dubia in Norway and off Lisbon are referableNb dubioides n. sp. On the other harid, ferrarii n. sp. differs fronM. dubia,

M. dubioides, and the other species of the genus by a combination of characters, including 1) two rounded protuberances in the
cephalic area, flanking the ocelli; 2) a wide zone of transverse cuticular striations encircling the cephalic area; 3) very lon
exopodal setae on the fifth legs, with no distal elongation of the exopodal lobe beyond the setal bases; 4) a relataretgllong g
double somite with the margins of the anterior half produced laterally; and 5) the nearly equal sizes of the anal somite and th
preceding somite. It is considered tih&t dubia and related forms represent a species complex with subtle morphological
differences and a wide distribution. This is the first record of a specMerstrillopsisin Russia and the sixth species of this

order to be recorded in polar environments.

Key words: marine zooplankton, taxonomy, associated Copepoda, monstrilloid, semiparasitic copepods

RESUME. On décrit et illustre une nouvelle espéce de copépode de la famille des monskditiigtsliopsis ferrarii n. sp.,

établie d’apres quatre spécimens femelles adultes prélevés dans la mer Blanche (Russie septentrionale). Cette nouselle espéce e
trés proche d#. dubia Scott qui vit au large de 'Ecosse et en Méditerranée, Mt debia (sensu Sars, 1921) présente dans les

fijords norvégiens. On considére que cette derniére représente une espece distincte, décrite ici souMlednbimi des n. sp.

Elle se différencie dbl. dubia par certains éléments liés a la longueur de I'antennule par rapport a la longueur corporelle, mais
surtout par la forme et la taille relative du double somite génital et d’autres segments de I'urosomite. Les obseMatialnisa de

en Norvege et au large de Lisbonne portent en falsdubioides n. sp. D'un autre cotd). ferrarii n. sp. se différencie dé.

dubia, M. dubioideset des autres espéeces appartenant a ce genre par une combinaison de caractéristiques qui comprennent: 1) deu:
protubérances arrondies dans la zone céphalique, situées de part et d’autre des ocelles; 2) une large zone de ses cuticulair
transversales entourant la partie céphalique; 3) de trés longues soies exopoditiques sur la cinquieme paire de paigesisans €lo
distale du lobe de I'exopodite au-dela de la partie basilaire des soies; 4) un double somite génital relativement longrdsnt les

de la moitié antérieure se développent latéralement; et 5) une taille presque similaire du somite anal et du somitédgii le préc

On considére gud. dubiaet les formes apparentées représentent une espéce complexe qui témoigne de différences morphologiques
subtiles et d’'une large distribution. Il s’agit la de la premiére observatibloagrillopsis en Russie et de la sixieme espece de

cet ordre & étre observée dans un environnement polaire.

Mots clés: zooplancton marin, taxinomie, Copépodes apparentés, monstrillidés, copépodes semi-parasites

Traduit pour la revudévrctic par Nésida Loyer.

INTRODUCTION stage because they are free-living and are captured by
plankton nets in zooplankton surveys of coastal-neritic

Monstrilloid copepods represent one of the ten orders afystems at all latitudes (Suarez-Morales, 2001). This order
Copepoda currently recognized (Huys and Boxshall, 1991)s currently represented by over 100 nominal species
They are protelean parasites of benthic macroinvertebratesntained in three geneidonstrilla DanaMonstrillopsis
such as polychaetes and molluscs (Caullery and Mesnibars, andCymbasoma Thompson (Huys and Boxshall,
1914; Davis, 1984); most postnaupliar and preadult stagd®991; Grygier, 1995). A legacy of taxonomical and
are endoparasitic. Adults represent the most conspicuonemenclatural problems is due to a largely incomplete set

1 El Colegio de la Frontera Sur (ECOSUR), Unidad Chetumal, A.P. 424, Chetumal, Quintana Roo 77000, Mexico; esuarez@eco:s
groo.mx
2 Department of Invertebrate Zoology, Biology Faculty, Moscow State University, Moscow 119 899, Russia
© The Arctic Institute of North America



38 « E. SUAREZ-MORALES and V.N. IVANENKO

of basic morphological information about the specie
(Grygier, 1994a) and to the inaccuracy and shallowness
many species descriptions. With only a few specieq,
Monstrillopsisis the smallest genus in the Monstrilloida.
It has a wide geographical distribution, including tropical
temperate, and polar zones (Razouls, 1996). 68”

The White Sea is an internal Russian marine system th
remained unstudied for many years; however, itisnow o
of the best-investigated marine areas in Russig.
Zooplankton studies in the White Sea started in the 19
century, and these works provided an important set
information on the taxonomy, morphology, and gener
biology of different zooplankton taxa (Pertsova an
Kosobokova, 2000). However, recent efforts have be
designed to study dynamic aspects of the biology a
distribution of the zooplankton community of this systeny64° Arkhangel'sk 64°

BARENTS SEA O

BELOYE MoORE

(White Sea)
A

RUSSIA

duction) (Pertsova and Kosobokova, 2000). As part of
survey of the marine fauna of the White Sea, zooplankt
samples were Co”eCted at several sites, one of them bEIE%. 1. General location of the White Sea in northern Russia, showing the
Kandalaksha Bay (Fig. 1). Among these samples, fouscation of Kandalaksha Bay and of the sampling site (solid square) where
monstrilloid copepod specimens belonging to argpecimens oM. ferrarii n. sp. were collected. The black square marks the
undescribed species were found. The new species is d&?tion of the White Sea Biological Station (WSBS).
scribed in full and depicted here following the current
upgraded description standards set by Grygier and Ohtsukéaterial Examined: Holotype: adult female from
(1995) for monstrilloid copepods. During this analysis andKandalaksha Bay (66°3M, 33° 08E), White Sea, north-
comparison, the statusf dubia Scott, 1904 (sensu Sars, ern Russia, undissected, ethanol-preserved. Date of col-
1921) was reappraised. lection: 3 July 1996. Plankton sample. Vial deposited in
the National Museum of Natural History (NMNH),
Smithsonian Institution, Washington, D.C. (USNM
METHODS 1019765). Paratype: adult female from Kandalaksha Bay,
White Sea, Northern Russia, same date, undissected. Vial
The biological material examined here was obtained adeposited in the Collection of Zooplankton at EI Colegio
part of an ongoing project to study the copepod fauna afe la Frontera Sur (ECOSUR), in Chetumal, Mexico
the White Sea. Zooplankton samples were collected on(ECOCH-Z-01330). Plankton sample. Paratype: Adult
July 1996 from on board a small boat. Collections weréemale, undissected, same locality and date, deposited in
made with a standard plankton net (0.150 mm mesh siz&é)e Zoological Museum of Moscow, Russia (ZM MSU).
that was hauled obliquely in the surface layer (0—10 mJhe specimen used for SEM analysis is in the collection of
during daytime. Samples were fixed and preserved in the second author (VNI), in Moscow.
solution of formaline. Several specimens of monstrilloidEtymology: The new species is dedicated to Dr. Frank D.
copepods were recovered from the sample and then trarfserrari, zoologist at the NMNH, Smithsonian Institution,
ferred to 70% ethanol. The taxonomic analysis includedbr his efforts to understand the biology and development
light staining with Methylene Blue and semipermanenbf copepods and for his support to international research-
mounting in glycerine. Drawings were prepared with theers visiting the NMNH.
aid of a camera lucida. One specimen was prepared fétabitat: The White Sea is a marginal sea of the Arctic
SEM (Scanning Electron Microscope) following the usualOcean connected with the Barents Sea by a shallow strait.
process for routine SEM examination. The area of the White Sea is almost 89 608, kine average
depth is 60 m, and the maximal depth is 343 m. A general
account of the morphology, sediments, and general ocea-

44° 48°

SYSTEMATICS nography of the White Sea s given by Berger and Naumov
(2000). The range of tidal fluctuations at the site of collec-
Order Monstrilloida Sars, 1901 tion is very great, reaching up to 4 m. The surface salinity
Family Monstrillidae Giesbrecht, 1892 and temperature range between 22 and 24 PSU and 1.2°
GenusMonstrillopsis Sars, 1921 and 14°C, respectively (Ilvanenko and Smurov, 1997).
Monstrillopsisferrarii Suarez-Morales and Ivanenko n. sp.Description: Adult female: Total body length of the
(Figs. 2-6) holotype is 2.56 mm, measured from anterior end of

cephalothorax to posterior end of anal somite. Paratype
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FIG. 2. Monstrillopsis ferrarii, new species: adult female holotype from the

White Sea, Russia. A) Habitus, dorsal; B) Habitus, lateral; C) Habitus, ventrag g 3 Monstrillopsis ferrarii, new species. Adult female holotype from the

(Antennular armature is not shown.) White Sea, Russia: A) Cephalic area, lateral view, showing cuticular
ornamentation; B) Cephalic area showing dorsal cuticular protuberances and
ornamentation. Paratype female: C) Cephalic area, lateral view; D) Cephalic

specimens are 2.54 mm and 1.98 mm long. Cephalothorasea, dorsal view.
is 1.34 mm long in the holotype and 1.18 mm and 1.54 mm
in the paratypes, representing up to 61.3% of total bodWylonstrillopsis, antennules are four-segmented, armed with
length (Fig. 2A—C). Oral papilla is slightly protuberantO-I; 1-V; 2-I; 10-VIll setae (Arabic numerals) and spines
(Fig. 3A, C), located less than 21% of way back alondRoman numerals), plus two aesthetascs (Fig. 4B, C).
ventral surface of cephalothorax (Fig. 2B). Pair of ocelliisSome elements were broken off in each specimen; the
present, with pigment cups medially conjoined, well dearmature was completed by adding elements presentin any
veloped, strongly pigmented in central portion, faint onspecimen. In terms of the pattern described by Grygier and
widening outside margins (Fig. 2A). Cephalic segmenOhtsuka (1995) for female monstrilloid antennular arma-
with irregular cuticular protuberances on “forehead’ture, element 1 is present on the first segment; elements
(Fig. 3B, D) shows the same overall cuticular pattern, bud,, 2d,, 2v,, 2v,, 2v,, and Ild on the second segment, with
with some variation (Fig. 3A, C); sensilla are not observedirst four listed spiniform elements particularly long and
on cephalic area. Transverse cuticular wrinkles arrangedell-developed (Fig. 4B); the third segment has elements
in a tight parallel pattern form a ring posterior to the ocellB, Ilid, and Illv; segment four has normally developed
and encircle about 25% of the cephalothorax. A single paglements 4y 4d, ,, and 4y_; as well as setae IVd, IVv, Vd,
of relatively large, ear-shaped cuticular processes is fourdv, and Vm and also element 5. Subterminal elements
on the anterior ventral surface between antennule basks, are present, ;b, being dichotomously branched.
and oral papilla (arrowed in Figs. 3A, 4A); these processeSesthetasc 4aes are well developed on ventral surface (see
are radially ridged and furrowed. Other ventral cuticulafig. 4B), and terminal elements 6aes ahd § are present.
ornamentation includes faint transverse wrinkles coveringlements b-bs were not observed.
most of the surface of the cephalothorax, not visible except The first pedigerous somite is cephalically incorporated
at high magnification (see Fig. 7A, B). and the three succeeding free pedigerous somites each bear a
Antennule length is 0.48 mm in the holotype and 0.40-pair of biramous swimming legs. Pedigerous somites 2—4
0.46 mm in paratypes, equal to 15.3% of total body lengttogether account for 22.7% of total body length (holotype) in
and 27% of cephalothorax length. As usual in females aforsal view. Swimming legs 1-4 slightly increase in size
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FIG. 4.Monstrillopsisferrarii, new species. Adult females from the White Sea,
Russia. A, B, D: paratype; C: holotype. A) Cephalic area, ventral view, showin
cuticular ornamentation; B) Right antennule, dorsal view, with some antennular->>'< T ' Ve
elements identified following the nomenclature of Grygier and Ohtsuka (19953W!MMIng leg; C) Second swimming leg; D) Third swimming leg; E) Fourth
C) Left antennule, dorsal view, with complementary labels of antennulafWimming leg. F) Habitus, lateral view. The setae of swimming legs 1, 3, and
elements; D) Fifth pedigerous somite, genital double somite, and two fre® and those of the fifth leg are cut short.

urosomites, lateral view.

IG. 5.Monstrillopsisferrarii, new species. Adult females from the White Sea,
ussia. A, F: paratype; B-E: holotype. A) Fifth legs, ventral view; B) First

posteriorly, but their intercoxal sclerites decrease in size Fifth legs are medially conjoined at the base and
posteriorly. Intercoxal sclerites of legs 1-4 are rectangulaunsegmented, each consisting of a relatively large outer
without ornamentation on surface or along distal margin. Théexopodal) lobe and an inner (endopodal), digitiform,
basis of these legs articulates with large, rectangular coedmost thumb-shaped lobe (Figs. 5A, 6D—-F). The
along a diagonal line. The basis has hair-like lateral seta @andopodal lobe reaches at most the distal margin of the
legs 1-4 (Fig. 5B-E); on leg 3, this seta is about 4.5 timesxopodal lobe (Fig. 6D—-F). Three exopodal setae are
longer and slightly thicker than on the other legs, lightlypresent, all unusually long; the outermost two are longest,
setulated from the distal half (see Fig. 5D). Endopodites amgaching the level of the proximal 1/3 of the furcal rami
exopodites of swimming legs 1—4 are triarticulated. Ramugsee Fig. 6A); the third, innermost seta is slightly thinner
setae are all biserially plumose except the spiniform outeand about 35% shorter than the outer ones. All three setae
seta (“spine”) on exopodites 1 and 3 and the inner seta of thee biserially and sparsely setulated.

first exopodal segment, these latter being short and smooth The urosome consists of four somites: fifth pedigerous
(Fig. 5B, E). Also, the outermost apical exopodal setae (aldwearing fifth legs, genital double somite, free postgenital
a “spine”) of swimming legs 1-4 have an inner marginrsomite, and free anal somite. The fifth pedigerous somite
bearing a row of short hair-like setules, with the outer marginepresents about 5% of total body length, about as long as

lightly spinulose to its tip (Fig. 5C). two postgenital somites together; this somite has cuticular
Armature formula of swimming legs: striae near its outer margins (Fig. 6C) and on the dorsal
surface (Figs. 4D, 6B). The genital double somite is rela-

basis endopodite exopodite tively long (0.22 mm in holotype, 0.22 mm and 0.16 mm

leg 1 1-0 0-1,0-1;1,2,2 1-1;0-1;1,2,2 in paratypes); the ratio of its length to the lengths of the

legs2-4 1-0 0-1;0-1;1,2,2 1-1;0-1;1,1,2,2two succeeding somites is 62:19:19 = 100. Partial
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FIG. 6.Monstrillopsisferrarii, new species. Adult females from the White Sea,
Russia. A, C, D, F: holotype; B, E: paratype. A) Urosome including fifth
pedigerous, genital double, and two free somites, ventral view; B) Same, late
view; C) Same, dorsal view; D) Fifth leg, lateral view; E) Fifth leg, lateral view;
F) Fifth leg, anterior view.

intersegmental division exists on the dorsal surface; the

ventral surface has a rounded protuberance on its anteriggé. 7.Monstrillopsisferrarii, new species. Adult female, additional specimen

proximal margin. The anterior half of the genital doubleloT 1 B See, Russis, SEW, ) Semiaiers v o aricry bt o

somite has outer margins expanded laterally (expansioRsterior-ventral cuticular processes and wrinkles. Scale bars griGo A,

are rounded), and the posterior half is unexpanded, witfpuminB.

small, irregular marginal protuberances and the same kind

of cuticular wrinkles on all surfaces as those present on ti{@.73—-0.64 mm) than the innermost seta (0.35—0.42 mm);

fifth pedigerous somite (Figs. 4D, 6A—C). The bases oéll furcal setae are nearly the same in breadth (Fig. 2C).

the ovigerous spines are on the proximal half of the ventréllale: unknown.

side of the double somite. Ovigerous spines are paire#fost: unknown.

arising separately from a protuberant base visible in laterfdemarks. The species described herein is assigned to

view (Fig. 6B), and are relatively long (0.9—1.1 mm),Monstrillopsis owing to its possession of the combination

about 60% of total body length and about 85% as long adf characters noted by Sars (1921) in his diagnosis of this

the cephalothorax; they are broken in one paratype, unbrgenus: 1) two free somites posterior to the genital double

kenin the holotype. Adhering egg clusters along the spineomite, 2) eyes fully developed, 3) four-segmented

are covered by thin, gelatinous sheath; tips of spines aemtennules in the female, 4) oral papilla occurring near the

separated from each other, with slight but distinct subtemanteriormost part of the cephalothorax, 5) the bilobed fifth

minal narrowing. leg of the female, the outer lobe armed with three setae,
Furcal rami are subrectangular, widely divergent, an®) furcal rami with four setae.

approximately 2.3 times longer than wide, each bearing Inthe most widely used key to the species of the Eastern

four well-developed setae: two terminal, one outer, andtlantic Monstrilloida (Isaac, 1975), the new species would

one on the inner margin. The former three setae are longkey down to couplet number 6. This leads to the female of
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TABLE 1. Comparison of taxonomic features and morphometry in females of selected spbtiastioflopsis, including the two new
taxa accounted in this work. A1 = antennule; AN = anal somite; CT = cephalothorax; FP = fifth pediger; GS = genital daableAsomi
= last antennular segment; TL = total length; UR = urosome. All ratios are presented in percentage form.

Species CT/TL GS/TL GS/UR AN/UR LA/AL AL/TL FP/TL TL (mm)
M. dubia 63.7 4 41.6 30 50 325 3.6 3.3

M. dubioides n. sp. 61 4.7 56 28.5 55 22 4.6 3.8
M. ferrarii n. sp. 61.3 8 62 19 42-46 15.3 4.9 1.9-25
M. zernowi 57 5.3 46 26.6 70? 32 6 15

eitherM. dubia, if the body length is disregarded, idr  fifth legs differs: inM. dubia (sensu Sars), the distal part
gracilis, if the position of the mouth is followed. The latter of the leg has an elongated process on the outer margin,
species was mistakenly assignetitanstrillopsisby Isaac ~ which gives the impression that the setae are not inserted
(1975); it clearly belongs to the genus in which it wadistally on the appendage (Sars, 1921; Pl. XIV); in con-
originally described by Gurney (1927¢ymbasoma), as  trast, inM. ferrarii, this process is absent, and all three
inferred previously by Sekiguchi (1982). The presence ofetae are inserted either terminally or subterminally
only one somite between the furcal rami and the genitgdFig. 6D—F). Some other minor differences are the termi-
double somite, the occurrence of three furcal setae on eanhl segment of the antennule, which is relatively longer in
ramus, and the structure of the fifth legs and antennules al& dubia (sensu Sars) than in the new species (50% vs.
characters typical d@ymbasoma. In fact,C. gracilisprob- 42—-45% of antennular length), and the body shape. In
ably belongs to a well-defined group @ymbasoma spe- particular, the cephalothorax is “exceedingly slender and
cies with a relatively long cephalothorax and the femal@arrow” in the former species, as pointed out by Sars
fifth legs with an inner lobe (see Suarez-Morales, 2002)(1921:26, Pl. XIV), whereas it is relatively robusthh
Monstrillopsisferrarii n. sp. differs in several respects ferrarii. Finally, the new species can be readily distin-
from Scott's (1904)M. dubia. The latter species has guished by the two ornamented protuberances on the
relatively longer antennules (32.5% of total body lengthkephalic area and the cuticular striations on different parts
than the new species (less than 18%); both, however, sharkthe body. In light of these many differences, the erection
a relatively long terminal antennular segment.of a new species for the specimens from the White Sea
Monstrillopsis dubia (sensu Scott, 1904) has a short,seems to be well justified.
robust genital double somite (see Scott, 1904: PI. X1V, fig. The type specimens dfl. dubia (Scott) collected in
18), 1.2 times wider than it is long. This somite representBirth of Forth (east of Inchkeith, Scotland) in 1891 and in
about 4% of the total body length and 41.6% of thd.och Fyne, Firth of Clyde, in 1897 (Scott, 1904) were
urosome length, whereas the corresponding structure gearched for in the collections in which T. Scott could
the new species has a different shape and greater relatilely have deposited voucher material or type specimens
length. Also, the fifth pedigerous somite is relativelyof Copepoda. The fact that most of his work on
smaller inM. dubia (sensu Scott, 1904) thanhh ferrarii Monstrilloida was published in Scotland was considered
(see Table 1). The anal somite is longer than the preaniaiportant information to mark the limits of this search.
somite in the former species and represents 30% of tlhe collections included the Natural History Museum in
urosome length; in the new species, the anal and preariadndon and the Royal Museum of Scotland in Edinburgh.
somites are equally long, and the anal somite represer@urators of both institutions were contacted and both
only 19% of the urosome length (see Table 1). The generedported negative results. Therefore, the type specimens of
structure of the female fifth leg is similar in both speciesM. dubia (Scott) were deemed to be not extant. Also, Sars’
but M. ferrarii lacks the distal process on the outer lobe specimens oM. dubia were requested on loan from the
Monstrillopsis dubia (sensu Sars, 1921), on the otherUniversity of Oslo and were examined as explained below.
hand, is quite close morphologically kb ferrarii n. sp.
Both share a relatively long cephalothorax (over 60% of
total body length), four furcal setae, a digitiform inner lobe Monstrillopsis dubioides Suarez-Morales n. sp.
on the female fifth leg, an outer lobe furnished with three (Figs. 8, 9)
long setae, a distal antennular segment representing close Monstrillopsis dubia Sars 1921:26-27, PI. XIV.
to half the length of the antennule, and a relatively long
genital double somite. The new species differs fidm Material Examined: One adult female from Beian, out-
dubia (sensu Sars, 1921) in several respects. The genitside the Trondheimsfjord, Norway. Specimens deposited
somite is distinctly longer in the new species (8.2% of totain the Sars Collection, Zoological Museum, University of
body length, 62% of urosome length) than in the latte©slo, Norway (F21800). Specimen was ethanol-preserved
(4.7% and 56%, respectively). The anal somite is relaand badly damaged; body parts had separated in the vial,
tively larger inM. dubia (sensu Sars) than M. ferrarii and most setae were missing. Parts of possibly another
(28.5% vs. 19% of urosome length). The structure of thepecimen were also found in the same vial.
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FIG. 9.Monstrillopsisdubioidesn. sp. (eXM. dubia sensu Sars). Adult female
specimens from Beian, outside Trondheimsfjord, Norway (F21800). A) Cephalic

) . . . area with part of the antennules, dorsal; B) Exopod of first legs; C) Two distal
FIG. 8.Mongtrillopsisdubioides n. sp. (eXM. dubia sensu Sars). Adult female  gegments of exopod of legs 2, 3, or 4; D) Urosome, lateral view, another
specimens from Beian, outside Trondheimsfjord, Norway (F21800). Akpecimen; E) Cephalic area, dorsal view, second specimen; F) Cephalic area,
Cephalothorax, lateral view; B) Fifth pedigerous, fifth legs, and genital doublgqnirq) view, first specimen.

somite, lateral view; C) Fifth pedigerous and genital double somites, ventral

view; D) Second, third, and fourth pedigerous somites, fourth separated; E)

Anal and preanal somites, dorsal view. the relative length of the antennules, which are very long

in M. dubia (sensu Scott, 1904) (32.5% of total body
Diagnosis: Species was as described and depicted by Salength) and shorter (22%) M. dubioidesn. sp. Not much
(1921) for the male and female and by Huys and Boxshadf the antennular armature can be compared between these
(1991:fig. 2.5.11C—E) for the male. Body proportions andwo species, except perhaps the terminal spines depicted
other characters of females are shown in Table 1. Femalbg Scott forM. dubia (Scott, 1904: PI. XIll, fig. 14; PI.
of this species can be distinguished by 1) the distaXlV, fig. 16), which are longer than in M. dubioides (see
digitiform process on the outer lobe of the fifth leg; 2) theSars, 1921: PI. XIV), and the stronger element 1 (sensu
genital double somite being longer than wide, representinGrygier and Ohtsuka, 1995) on the first antennular seg-
about 55% of length of urosome length; 3) the extremelynent ofM. dubia (sensu Scott, 1904). The specimens upon
slender body; and 4) the relatively short antennule, whictvhich Sars (1921) based his identificatiorvofdubia are
equals only 22% of the total body length. badly damaged; only separated parts of the body could be
Etymology: The new species is named using the root of thexamined (see Figs. 8, 9). The label indicates one speci-
species name to which it has been associated for more tharen only, but there are two cephalic portions (Figs. 8A,
80 years qubia) and adding the suffixoides to denote 9A, E, F) and two genital somites (Figs. 8C, 9D), each with
both the differences and the affinity between the newhe ovigerous spines attached. Therefore, itis inferred that
species and the one it was split from. two specimens were originally put in this vial. Although
Remarks: Several characters present Monstrillopsis  their condition is poor for taxonomical examination, it is
dubia (sensu Scott, 1904) differ from those described bglear that these specimens have the characters of the
Sars (1921) for supposedly the same nominal species. Thpecies as diagnosed herein.
main differences between these two species reside in theThe form described and depicted by Sars (1921), which
proportions of the body parts, particularly in the urosomeis now diagnosed as a new species, is clearly different from
the genital double somite, the fifth pedigerous somite, anbll. dubia Scott, 1904. The species name used by Scott
the anal somites differ in shape and relative size in the twd904) has nomenclatural priority and remains associated
species, as shown in Table 1. An additional difference i® this species and type locality on the Scotland coasts. The
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new speciesMonstrillopsis dubioides n. sp. seems to be interesting because the female he reported is very small
restricted to Norwegian fjords (Sars, 1921; Huys andl.4 mm), less than half the length W dubia or M.
Boxshall, 1991). dubioides, and it has three furcal setae; we speculate that
this specimen may represent a different species.
Another record, from off Lisbon, was published by
DISCUSSION Vilela (1968); she noted differences between the single
female specimen she examined and Scott’s (1904) de-

The validity of the genudonstrillopsis Sars has been scription. This record was referred by Isaac (1975) to
guestioned by several authors (Davis, 1949; Davis and Gredvipnstrillopsis gracilis, but the illustrations confirm that
1974) and accepted by others (Huys and Boxshall, 1991his species is assignable k. dubioides n. sp.: the
Suéarez-Morales and Dias, 2001). Argumentation against itrosomites have the same proportions and shape shown in
has relied mainly on the mixed characters shown by males 8fars’ (1921) illustrations, with a particularly large anal
the Arctic specieM. bernardensis (Willey, 1920) (position somite and a genital double somite longer than it is wide,
of the oral papilla and number of furcal setae as imlightly longer than both succeeding somites together;
Monstrillopsis, rudimentary fifth leg as iMonstrilla), M. furthermore, the fifth leg has a distinctive distal elongation
arctica Davis and Green, 1974 (position of oral papilla andn the outer lobe, and the last antennular segmensee
lack of fifth thoracic appendage avionstrillopsis, number  55% of the antennule length. Noting the unusual presence
of furcal setae as iMonstrilla), andM. nasuta Davis and of three furcal setae, Vilela (1968) mentioned the possibil-
Green, 1974 (position of oral papilla asNonstrillopsis, ity of setae having been broken off the specimen. Even if
number of urosomites and furcal setae adonstrilla).  the specimen originally possessed only three furcal setae,
Recently, Huys and Boxshall (1991) strengthened the gentisis feature alone would not place it @ymbasoma; the
concept by assigning to the maledtunstrillopsisa particu-  presence of two free somites posterior to the genital somite,
lar antennular type, different from those recognized irthe position of the oral papilla, and the eye development
Cymbasoma andMonstrilla. With regard to the females of would retain it within the current limits dflonstrillopsis.
Monstrillopsisspecies, little evidence contrary to the validity Therefore, the Lisboan specimen is tentatively assigned to
of the genus has been presented. M. dubioides n. sp.

The male assigned td. dubia by Sars (1921) and now  The Mediterranean records Mf dubia cannot be veri-
reassigned tM. dubioides n. sp. shows, of course, the fied because theillustrations presented by Rose (1933) and
diagnostic generic characters. However, itis not clear hovsaac (1975) were based on Sars’ (1921) drawings. There
Sars (1921:27) linked the two sexes of this species. He date several records M. dubia in North America, includ-
mention that “coloured drawings of both, when still alive,ing records in eastern Canada (Fontaine, 1955; Legaré and
were immediately executed.” This statement suggests thitacLellan, 1960; Lacroix, 1966; Lacroix and Filteau,
the presumed male and female specimens were bothrecd870, 1971; Davis, 1986) and in Maine, northeastern
ered from the same sample, which is not necessarily @nited States (McAlice and Jaeger, 1982); however, none
reliable way to link males and females of this group. As i®f these works contain illustrations or comments on the
true for many other species of Monstrilloida, the male omorphology of the specimens. Some of these records
M. ferrarii n. sp. remains unknown; however, if the malemight actually pertain t¥. ferrarii n. sp. oM. dubioides
of M. dubioidesis actually the one depicted by Sars (1921)n. sp. In sum, the distribution &f. dubia Scott appears to
it could be expected that the maleMf ferrarii bears a be limited to the British Islands, whereas that Mf
close morphological resemblance to it. In the White Sealubioides n. sp. includes one fjord in Norway and, tenta-
efforts have been made for several years by one of uiwely, the coasts of the Iberian Peninsimnstrillopsis
(VNI) to determine the hosts of monstrilloid copepods; thderrarii n. sp. would be restricted to the Arctic waters of
male of this species might be discovered in the near fututbe White Sea. Records ™. dubia in North America
as a result of these investigations, namely by isolation akquire confirmation. Overall, the morphological evidence
both sexes after emergence from the same host. The bentpresented here and the extremely wide geographical ranges
fauna of the White Sea has been surveyed by differewntf these forms suggest th. dubia and the species
authors (Deubel, 2000; Naumov and Fedyakov, 2000) armélated to it probably represent a species complex, with
it includes nearly 50 species of polychaetes, potentiadubtle variations. Therefore, this species would be added
hosts for monstrilloid copepods in the area. to a group of monstrilloid species that were considered

European records ofl. dubia (most undeMonstrilla)  “cosmopolitan” or widely distributed and have recently
include records from the Mediterranean (Rose, 1933; Isaalbeen found to be represented by distinct, morphologically
1975), Scotland and adjacent zones (Scott, 1904; Jorgenselgse forms (see Grygier, 1994b; Suarez-Morales, 2000).
1924; Bull, 1929), and the Bristol Channel area, southern There are several records of Monstrilloida in areas
England (Isaac, 1974). Jorgensen’s (1924) sketch of adjacent to the White Sea, mainly from the Barents Sea:
female identified aM. dubia Scott from Northumberland Linko (1907) recorded @ymbasoma (asThaumaleussp.),
shows no segmentation in the urosome, thus impeding amertsova and Prygunkova (1995) listetbnstrilla sp.
effort to identify this specimen. Isaac’s (1974) record ifrom the same area, and Kamshilov and Zelikman (1958)
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reported the occurrence dflonstrilla longicornis Gr.). Bulletin Scientifiqgue de la France et de la Belgique (7)
Thompson, 1888 anionstrillopsis dubia, also in the 48(1):15-29.
Barents Sea. It is possible that the last record correspondaViS, C.C. 1949. A preliminary revision of the Monstrilloida,
to M. ferrarii n. sp. The monstrilloids that Marchenkov  with descriptions of two new species. Transactions of the
(1997) reported from the White Sea are the same that we American Microscopical Society 68:245—255.
examined here. Another, older recordMdnstrillopsisin . 1984. Planktonic Copepoda (including Monstrilloida). In:
Ukrainian waters is that of Dolgopolskaya (1948), who Steidinger, K.A., and Walter, L.M., eds. Marine plankton life
describedM. zernowi from an embayment of the Black cycle strategies. Boca Raton, Florida: CRC Press. 67—91.
Sea. This species displays a mixture of characters typical——. 1986. A comparison of the zooplankton in two Newfound-
of Monstrilla (five furcal setae) anMlonstrillopsis (posi- land bays with differing influences from major currents.
tion of oral papilla, well-developed eyes) and also has a Internationale Revue der gesamten Hydrobiologie 71:11—-47.
bilobed fifth leg with three outer seta on the exopodal lob®AVIS, C.C., and GREEN, J.M. 1974. Three monstrilloids
and a digitiform inner lobe. Some additional characters of (Copepoda: Monstrilloida) from the Arctic. Internationale Revue
this species are shown in Table 1. der gesamten Hydrobiologie 59:57-63.

The genudMonstrillopsisincludes the following nomi- DEUBEL, H. 2000. On the macro-invertebrate sublittoral bottom
nal taxa (Sars, 1921; Davis, 1949; Isaac, 1975; Sudrez- fauna in the White Sea with comments on its zoogeography.

Morales, 1993)M. dubia (Scott, 1904) from Scotlaniyf. Berichte zur Polarforschung 359:43-53.
zernowi Dolgopolskaya, 1948 from the Black Seéd; DOLGOPOLSKAYA, M.A.1948. K faune Monstrillidae Chernogo
reticulata Davis, 1949 from FloridaMl. sarsi Isaac, 1974 morya (In Russian). Trudy Zoologicheskogo Instituta Akademii

from England;M. angustipes Isaac, 1975 from the Medi- Nauk SSSR 7(3):177-183.
terraneanM. cigroi Suarez-Morales, 1992 from the west-FONTAINE, M. 1955. The planktonic copepods (Calanoid,
ern CaribbeanM. fosshageni Suarez-Morales and Dias,  Cyclopoida, Monstrilloida) of Ungava Bay, with special reference

2001 from Brazil; and the two new specibk,dubioides to the biology ofPseudocalanus minutus and Calanus
Suérez-Morales, n. sp aMl ferrarii Suarez-Morales and finmar chicus. Journal of the Fisheries Research Board of Canada
Ivanenko, n. sp.Monstrillopsis gracilis (Gurney, 1927), 12:858-898.

transferred toMonstrillopsis by Isaac (1974), is not a GIESBRECHT, W. 1892. Systematik und Faunistik der pelagischen
member of this genus, as previously explained.) Copepoden des Golfes von Neapel und der angrezenden Meeres-

Abschnitte. Fauna und Flora des Golfes von Neapel und der
angrezenden Meeres-Abschnitte herausgegeben von der
ACKNOWLEDGEMENTS Zoologischen Station zu Neapel. Monographie 19. Berlin: Verlag
von R. Friedlander and Sohn. 831 p.
The participation of E. Suarez-Morales in this work was enableGRYGIER, M.J. 1994a. Identity Ghaumatoessa (= Thaumal eus)

by an Ernst Mayr Grant from the Museum of Comparative Zoology, typica Krgyer, the first described monstrilloid copepod. Sarsia

Harvard University. Susan Chambers, curator of The Royal Museum 78:235-242.

(National Museums of Scotland) in Edinburgh and Sheila Halsey,——. 1994b. Nomenclature, redescription, and new record from

Invertebrates 1l, Department of Zoology, The Natural History Okinawa ofCymbasomamorii Sekiguchi, 1982 (Monstrilloida).

Museum in London, kindly helped in the search for T. Scott’s type Hydrobiologia 292/293:23-29.

specimens of. dubia. Dr. Lutz Bachmann, Zoological Museum, . 1995. Annotated chronological bibliography of

University of Oslo, kindly authorized the loan of G.O. Sars’ Monstrilloida (Crustacea: Copepoda). Galaxea 12:1-82.

specimens oM. dubia. Paul Greenhall and Chad Walter of the GRYGIER, M.J.,and OHTSUKA, S. 1995. SEM observation of the

National Museum of Natural History, Smithsonian Institution, nauplius oMonstrillahamatapex, new species, from Japan and

helped in processing the loan and return of these specimens. Thean example of upgraded descriptive standards for monstrilloid

comments and suggestions of three anonymous reviewers improvedcopepods. Journal of Crustacean Biology 15:703—-719.

the quality of this contribution. GURNEY, R. 1927. Report on the Crustacea.- Copepoda and

Cladocera of the plankton. Transactions of the Zoological Society
of London 22:139-171.
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