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Taxonomic report of some monstrilloids (Copepoda: Monstrilloida) from 

Brazil with description of four new species 

by E. SUAREZ-MORALES & C. DIAS* 

Summary 

During a series of zooplankton surveys carried out during different 
years (1993-1996) off the coasts of the State of Bahia, Brazil, sev
eral monstrilloid copepods were collected. The systematic analysis 
of thi s group allowed the identificat ion of four previously unknown 
species. Two of them belong to the genus Monstri lla, one to 
Cymbasoma, and one of the rare genus Monstrillopsis. The first spe
cies of Monstrilla (M. satchmoi spec. nov), represented by a female 
specimen can be readily identified by the bilobed condition of its 
oral papilla, by the presence of a deep notch on the head, between 
the anten nule bases, and by the structure of the fift h legs. This spe
cies has an inner basipodal spine whi ch might have a phylogenetic 
interest. The second Monstrilla species (M. bahiana spec.nov) can 
be identified by its peculiar genital apparatus and by its body pro
portions. The new species of Cymbasoma (C. rochai spec .nov.), 
represe nted by a male specimen, can be di stinguished mainly by a 
protuberance on the ventral surface of the head, and by its peculiar 
genital apparatus, with very short lappets. The new Monstrillopsis , 
represented by a badly damaged individual, was ass igned to this 
genus fo r havi ng a genus-typical antennule morphology with a 
curved terminal process on the last antenn ular segment. The spec ies 
(M.fosshageni spec. nov.) is recogni zed as new mainly by the struc
ture of its genital apparatus and by the cuticular processes on the 
dorsal surface of the cephalothorax. All the species were described 
following the new, upgraded standards. The occurrence of these 
new species in Brazi l suggests that there are sti ll many more 
undescribed monstrilloid copepods in thi s country. 
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Introduction 

Monstrilloid copepods have been surveyed for over a cen

tury. However, much is still unknown abo ut their taxonomy 

and biology. Some 100 spec ies have been known to exist, but 

their peculiar life cycle and the incompleteness and shallow
ness of their taxonomic descriptions have derived in complex 

taxonomic problems (see GRYGIER, 1994) . Several species 
have had to be redescribed according to new, m ore detailed 
descriptive standards (GRYGIER & OHTSUKA, 1995). Recent 
stud ies (SUAREZ-MORALES, 2000a) have suggested that 
som e spec ies regarded as cosmopolitan (sensu ISAAC, 1975) 

a re not quite so , several species look very much a like to the 
casua l observe r, thus leading to taxo nomic mi stakes. Hence, 

the biogeographic trends of these copepods are not fully un
derstood, although some patte rns have been suggested 
(SUAREZ-MORALES;·2.000a). Therefore, the accurate identifi
cation of thi s group is a compulsory process in order to ad
vance in the understanding of their ecology and distribu- · 
ti ona! patterns . Due to the ir scarciness in the zooplankton 
samples, the value of each specimen is very high . In this re
port we offer a detailed report of the monstrilloid copepods 
collected during a five-year pe riod in several sites of the 
southwestern tropical Atlantic , particul arly in Brazi l. Previ
ous reports have shown thi s area to harbour a rich variety of 
species (DIAS , 1996; JOHNSSON, 1998), several unknown 
(SUAREZ-MORALES & DIAS, 2000, 200 l ). In this paper two 
new species of Monstrilla , one of Cymbasoma, and o ne of 
Monstrillopsis are described following upgraded standards 
and considerations and descripti o ns are made for other spec i
m ens. The type specimens and addi tiona l materia l are depos
ited in the Museu Nacional da Universidade Federal do Rio 
de Janeiro, Brazil (MNRJ) and in the Zooplankton Collection 
of E l Colegio de Ia Frontera Sur, Chetumal , Mexico (ECO
CH-Z) . 

Systematics 

MATERIAL 

Order Monstrilloida 
Monstrilla satchmoi spec. nov. 

(Figs . 1-14) 

One holotype adult female , ethanol -preserved, undissected, 

left antennul e broken, cephalic portion separated from body 

and ri ght ante nnule attached to it. Brazil , June 8, 1999. State 

of Bahia, Brazil. Catalogue number: MNRJ-14437. 

TYPE LOCALITY 

State of Bahia, Brazil , sta. 5043. Water co lumn 
(17°54'502"S; 35° 52' 935"W). 

ETYMOLOGY 

The specific epithet for this species is a diminutive noun de
rived from the E ngli sh term satche l, meaning: with a big 
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mouth/lips. It was used also as a nickname for the American 
musician Louis ARMSTRONG and it is used here to make ref
erence to the protuberant and bil obed nature of the oral pa
pilla shown by this species. 

DESCRIPTIONS 

Female. Total body length of single individual 2.5 mm meas
ured from anterior end of cephalic somite to posterior margin 
of anal somite. Cephalothorax (incorporating first 
pedigerous somite) accounting for 66% of total body length 
and measuring 1.56 mm (Figs. 2,8). Anterionnost part of 
cephalothorax medially and strongly depressed in dorsal 
view, depression forming a short channel surrounded by 
small , rounded protuberances (arrowed in Fig. 6). On lateral 
view, the outer sides of this channel appears as a high 
rounded protuberace, as shown in Fig. 3. Anterionnost sur
face of cephalic part with longitudinal striations ending at 
base of antennules . Dorsal surface with branched cuticular 
processes as depicted in Fig. 3. Another ventral cuticular 
process fom1ed by three paired groups of subtriangular bud
like structures each with set of 5-7 elements (see Figs . 4,6). 
Oral papilla lying midventrally 0.37 of way back along 
cephalothorax, bilobulated, protuberant, with a set of 14 
small hair-like setae near its base (Fig. 5) . Nauplius eye 
present, weakly developed, ocelli with rounded shape. 
Antennule measuring 1.3 mm, relatively long, slender, 
sli ghtly longer than 81 % of cephalothorax length, and about 
53.5% of total body length (see Fig. 2). Antennule with spots 
of reddish pigment on its basal segments (Fig. 9). Antennule 
two-segmented , purported segments 2-5 fused; am1ed with I 
(broken at base) ; II-I setae (Roman numerals) and spines 
(Arabic numerals) (Fig. 9). In terms of the pattern described 
by GRYGIER & OHTS UKA (1995) for monstrill oid antennular 
armature, setae and spines present on purported second seg
ment are: 2d 1_3'2v 1, and 2v2, seta Ild is absent on extant 
antennule. On purported third segment only elements 3 and 
Illd are present and seta Illv. On segment four the present 
elements are 4dl.2 and 4v1_3, while setae IVd and IVv, and 
aesthetasc 4aes are absent. All the other elements common in 
the fi fth segment are absent, probably broken during fixation 
and handling. 
Incorporated first pedigerous somite and three free succeed
ing pedigerous somites each bearing a pair of biramous 
swimming legs. Pedi gerous somites 2-4 accounting for 
21.8% of total length in dorsal view. Swimming legs 1-4 
slightly decreas ing in size pos teri orly. Basis of legs with di
agonal di vision articulating with large, rectangul ar coxa 
along diagonal line. Basis with lateral hair-like seta on legs 1-
4; on leg 3, this seta at least 2.5 times longer and noticeably 
thicker than on the others, lightly setulated. Inner margin of 
basipodite with si ngle spiniform process; present in legs 1-4, 
as shown in Fig. 7 and detailed in Fig. 14. Endopodites and 
exopodites of swimming legs 1-4, triarticulated. Ramus setae 
all biseri all y plumose except spiniform outer seta on exopod 
I and 3 of each leg. Inner setae of first segment of each 
exopodal segment, common in mos t monstrilloids, absent. 
Outermost exopodal setae with outer margin bearin g single 
row of small sp ines arranged from the base to tip of setae; 
inner margin naked (Figs. 12, 13). Swimming legs with spots 
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of reddish pigment. Armature formula of swimming legs as: 

Basis endopodite exopodite 

leg I 1-1 0-1 ;0-1 ;1,2,2 1-0;0-1 ;1, 1,3 
legs 2-4 1-1 0-1 ;0-1 ; 1,2,2 1-0 ;0- 1;1, 1,2,2 

Fifth legs formed by single lobe, fused medially, ari sing from 
common plate. Basal portion relatively long, starting from 
ventral anterior end of bearing somite. Lobe about 1.2 times 
thicker at base than at distal end. Each lobe armed with two 
relatively long setae, subequal in length and width , inner
most slightly longer (Fig. 8). 
Urosome consisting of fifth pedigerous somite, genital dou
ble somite, and two free abdominal somites. Urosome, ex
cluding furcal rami , accounting for 12% of total body length. 
Genital double somite without intersegmental division ; dou
ble somite representing about half the length of urosome 
(5 1.5% )(Fig. L), Ratio of length of fifth pedigerous somite , 
genita l double somite and free abdominal somite being: 
32.2:51.5:16.3 (= 100). Medial portion of genital double 
somite moderately swollen (Figs. I 0, 11 ), bearing long, ba
sally-joined ovigerous spines which are not swollen but slen
der di stally. Spines incomplete, wrinkled, longest one about 
19% of total body length , extending well beyond caudal 
rami. Caudal rami with pigment spots, about as long as wide, 
moderately divergent. Caudal rami bearing five setae, three 
of them terminal , one dorsal, which is slightly shorter than 
caudal rami , and one outer lateral seta (Fig. II). Terminal 
three and outer lateral setae of about the same length. 

REMARKS 

This species was included in the genus Monstrilla due to the 
presence, in the female , of two free postgenital somites 
(ISAAC, 1975). The most evident character of this species is 
the very long antennule, representing more than 53% of total 
body length. Although the studied specimen has one of them 
broken at its base, the other antennule is in good shape and its 
di stal end shows the sockets of the two terminal elements 
common in the groups, so it is considered to be representa
ti ve of the actual antennular length of this species. Only a few 
other known species of Monstrilla show antennules longer 
than 40% of the body length. The range measured in females 
of more than 17 species of Monstrilla varied between 17 and 
35% (SUAREZ-MORALES, 2000a). The onl y species with 
such a long antennular set as seen in the new species are M. 
longiremis GIESBRECHT, 1892, M. {ongicornis THOMPSON, 
1890, and M. grygieri SUAREZ-MORALES, 2000. The species 
M. clavata SARS, 1921 , also described as having very long 
antennules, has been synonymi zed with M. longicomis 
(ISAAC, 1975). The new spec ies differs from these three con
geners in several respec ts. Monstrilla longiremis is readily 
di stinguishable by the extremely long antennul es, which 
equal 60% of the body length (see SARS, 1921 ; ISAAC, 1974, 
1975). This species has the relatively longes t antennules 
within the Monstrilloida and this feature alone is most useful 
to separate it from all the other known species of Monstrilla. 
Hence, both Monstrilla longicom is and M. grygieri are, 
among all the known species of Monstrilla , the most closely 
related to M. sarchmoi. According to the illustrations pre-
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0 .025 mm 

Figs. 1-7. Monstrilla satchmoi species nov. , adult female holotype. I. habitus, lateral view; 2. left antennule at same scale; 3. head, 
lateral view; 4. paired processes on ventral surface between antennule bases: 5. oral papilla showing bilobu lated cond ition 
(arrowed) and patch of spine- like cuticular orn amentation; 6. head, ventral view, showi ng midd le furrow (arrowed) between 
antennule bases; 7. first swimming leg, anterio r view. 
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Figs. 8-14. Monstrilla satclunoi spec. nov., adult female holotype. 8. habi tus, ventral view, endopods and exopods of swimming legs 1-4 
not shown; 9. left antennule showing remains of armature; I 0. last so mites of urosome showing striations, lateral view; I I. 
same, dorsal view; 12. third exopodi te of third swimming leg; 13. same of second swimming leg. 14. second basi pod and first 
endopod (enp) of second swimming leg showing internal spine (is, arrowed) on inner margin. 



sented by SARS (192 1) and ISAAC ( 1974, 1975), the former 
(M. longicornis) has an antennular length equalling almost 
46% of the total body length . This figure is slightly greater 
than the value reported by SUAREZ-MORALES (2000a) forM. 
g1ygieri, 43% of the total body length . Therefore, the new 
spec ies, with antennules over 53 % seems to have, after M. 
longiremis, the second relati vely longest antennules in the 
group . 
Antennular setae b1.3 are branched in all three species, but are 
quite short in M. longiremis and M. longicornis, and longer in 
M. gtygieri (see SUAREZ-MORALES, 2000a). This feature 
could not be compared with the new species, in which these 
setae are broken at base. 
Another outstand ing fea ture of M. satchmoi is the peculi ar 
morphology of the anterionnos t part of the cephalothorax, 
which appears deeply notched, particul arl y in ventral view 
(see Figs. 6, 8) . This feature is not present in any other spe
cies of Monstrilla. A slight depress ion of the head line is 
present in both Monstrilla longicorn is , and even in M. 
gl) 'gieri , in which there is a true depression on the middle of 
the frontal surface. However, ne ither the former nor the latter 
have the depth shown by the new spec ies. M oreover, the 
protuberances associated with thi s notch seem to be yet an
other stri king featu re of thi s species (see Fig. 6). 
The structure of the fifth legs is one of the most important 
taxonomic characters to separate spec ies of Monstrilloida. 
The new species has a single- lobed fifth leg armed with two 
subequal setae; thi s pattern d iverges from the clearly bilobed 
structure shown by M. 8'J'gieri (see SUAREZ-MORALES, 
2000a) and from the pattern shown by M. longicornis and M. 
longiremis , with a poorl y deve loped inner lobe represented 
by a single seta and a well-developed outer lobe am1ed with 
three setae (see SARS, I 92 1; ISAAC, 1975). 
A reduced setal pattern such as that shown by the new species 
is shared with a few other spec ies of Monstrilla : M. conj unc
tiva GIESBRECHT, 1902, M. helgolandica CLAUS , 1863, M. 
wandeli STEPHENSEN, 19 13, and M. longipes SCOTT, 1909. 
Monstrilla hamatapex G RYG IER & OHTSUKA , 1995 has a 
very small spine on the inner margin of the fifth leg, but bears 
also a basic two di stal setae pattern (GRYG IER & OHTS UKA, 
I 995). However, the combination of characters such as the 
body proportions, the antennuiar length , and the deeply 
notched forehead are characters strong enough to separate 
the new species fro m those mentioned above. 
The structure of the oral pap ill a can be very variable through
out the gro up , it can be long and hanging, short , fo rward di 
rected , or even very protu berant. However, in the new spe
cies the oral papill a is both clearly bilobed and protuberant 
with an upper, apparentl y secondary lobe, and a larger lower 
lobe (see Fig. 5). This is a quite unique feature present in this 
spec ies. Moreover, the patch of spines near the oral area such 
as that described fo r the new spec ies has not been observed 
befo re in the M onstrill o ida. 
Another pecu liar feature of thi s spec ies is the set of fo ur 
paired bud- li ke structu res present between the antennule 
bases. T hi s ki nd of structures has been observed previously 
in Cymbasoma javense (ISAAC, 1976) onl y (SUAREZ
MORALES , pers. obs.). A si ngle postantennul ar pa ired struc
ture is present also in Monstrilla brasiliensis (see SUAREZ
MORALES & DIAS, 2000). T he num ber, pos ition, and paired 
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conditi on of these elements suggest that they constitute 
remains of the otherwise absent postantennular appendages. 
The lack of oral appendages is a di agnostic character of the 
Monstrill o ida (ISAAC, 1975 ; HUYS & BOXSHALL, 199 1). 
Th is fea ture would suggest that the species hav ing thi s kind 
of processes, are relatively primiti ve fo rms, witif the remai ns 
of oral appendages still visible. Yet another striking fea ture 
of the new spec ies is the presence of an inner basipodal spine 
on the swimming legs 1-4. So far, thi s is the only monstr illoid 
copepod with such an unsual character. The spine and se ta 
formul a which is considered to be the ancestral set fo r 
Monstrillo ida (HUYS & BOXSHALL, 1991 ) shows onl y an ex
ternal seta on the outer margin of the bas ipodite ( 1-0), which 
clearly is the typical bas ipodal armament in the group . The 
presence of an inner bas ipodal spini fo rm seta suggests that 
the group has at least one representati ve form with an ances
tral character not discovered before . This finding has indeed 
phylogenetic implications which are to be di scussed in detail 
elsewhere. 

Monstrilla bahiana spec. nov. 

MATERIAL EXAMINED 

One ad ult holotype male, undi ssected . Thalassa, State of 
Bahia, Brazil. Site 3043, June 8, 1999. Specimen 
undissected, catalog number MNRJ-14438. Paratypes adult 
male, State of Bahia. Site 3007 (1 2°46.626S-38°05 . 144 W), 
depth 26.4 m, same date. Adult male, State of Bahia, site 
3033 ( I r o0.867S - 37°35.024W ), depth 43.6m , depos ited in 
coll ection of El Colegio de Ia Frontera Sur, Chetumal, 
Mexico (ECO-CHZ-011 66). Additional materi al: adult male, 
State of Bahia, site 5062 (1 6°35 .924S - 38°40.732W ), depth 
36.8m. Adult m ale, State of Bahia, site 3108 (20°35. 895S-
35°44.999W ), depth 942.4 m . Adult male, State of Espfrito 
Santo, site 5 108 (20°35 .895S - 35°44.999W), depth 942.4 m . 
ECO-CHZ-0 11 67 . 

TYPE LOCALITY 

Off the coas ts of the State of Bahia, Brazil , sta. 3043 
( 17°54.502 ' S - 35°52.935 ' W ). 

ETYMOLOGY 

The specifi c term refers to the Brazilian state of Bahia. It 
makes re ference to the general geographic area of the type 
locality. 

DESCRIPTION 

Body length of analyzed spec imens ranged between 1.5 and 
2.4 mm , holotype: 1.92 mm, all spec imens measured in dor
sal view from anterior end of cephalothorax to posterior edge 
of anal somite , caudal rami excluded. Cephalothorax repre
senting about 54.7% of total body length (Figs. 15 , 16) . Oral 
papi ll a s lightly protuberant, located at about 0.28 of way 
back along ventral surface of cephalothorax (Fig. 15). 
Anteriom1ost cephali c reg ion relati vely broad near inserti on 
of antennular bases . M idd le part of cephalothorax gradually 
tapering posteriorl y; pos teri or end of cephalothorax widen
ing again to about the same wid th of anteri o r part. Dorsa l 
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ocelli present, pigment cups re latively small , located cl ose 
together to each other, separated by the di stance of about one 
half ocelli di ameters, poorl y deve loped, almos t unpig
mented , rounded in dorsal view (Fig. 16). Cephali c reg ion 
fl at in dorsal vi ew, with low cuticul ar protuberances on fo re
head between antennule bases. Two pairs of strongly 
chitini zed , nipple- li ke c uticul ar processes are located 
ventrall y anteri or to oral papilla. The first pair (anteri or nip
ple : "an" in Figs. 17, 19) is well developed , showing a whirl
like stucture and are located halfway between antennule 
bases and oral papilla (see Fig. 17).. :Ihe second pair of nip
ples (pos terior nipples: "pn" in Fig. 17) is less developed 
than the "an" and are closer to the central ax is and are located 
at almost the same level as the oral papilla. Other secondary 
scars (3) are di stributed near the oral area (see Fi g. 19). In 
lateral view, a medi al protuberance was observed ("p" in Fig. 
17) between the two pairs of nipples along the ventral mar
gm. 
A nte nnules moderate ly long, w ith fo ur appare nt segments, 
intersegmental d ivis ion between purported segments 3-4 
marked only by a constricti on. A ntennul ar length 0 .83 mm, 
representing cl ose to 39% of total body length , and ca. 74% 
as long as cephalothorax. Length rati o of antennular seg
ments, from the prox imalmost to the d istal be ing: 9.3: 18.6: 
46.6 (i ncludes fu sed third and fo urth segments) : 25 .5 (=100) 
(Fig. 20). Last -fifth- segme nt strongly geniculated. Seg
ments (considering purported segments 1-5) am1ed w ith 0-I ; 
1-V; 2-I; 1-V; 4-II+aes setae (in Arabic num bers), spines (in 
Roman numbers), and aesthetascs (aes). Dis tal antennul ar 
segme nt with three subequal, d ichotomously branched setae 
aligned near outer dis tal end (Fig. 20). In terms of the bas ic 
setal nomenclature of GRYG IER & OHTSU KA ( 1995) fo r fe
male monstrill oid cope pod antennules, e lements in first (I), 
second (2d l.2, 2v 1_3, lid), and third (3 , IIIv, IIId) segments, 
complete. In purported fo urth , with e lements 4v 1_3, 4du, 
IVd, onl y IVv is miss ing. In the fifth segment onl y e lements 
b 1_3, b5, b6, 61,62, and 6aes were ide nti fied . 
First pedi gerous thorac ic somite incorporated into 
cephalothorax. Thi s and succeeding three pedigers each 
bearing well developed swimming legs , all with 3-seg
mented rami and with same armament pattern , except fo r leg 
I exopod which has one ·seta less on the di s tal segment (Fig. 
23). Legs 2 and 3 s lightl y larger than I and 4; exopods longer 
than endopods in all cases. Coxae of each pair unarmed, 
joined by intercoxal sc lerite longer than wide. Anteri or sur
face of intercoxal sclerite with set of longitudinal, irregular 
rows of very small hair-li ke sp ines (see Fig. 22). Bas is sepa
rated from coxa posteriorl y by diagonal arti cul ati on in sw im
min g legs 1-4 (Fig. 22). Outer margin of bas is of sw imming 
legs l , 2 and 4 with a small , thin seta (Fig. 22); seta on leg 3 
about 2.5 times larger and thicker than in the other legs, 
li ghtl y plumose. Inner marg in of first and second endopodal 
segments with tuft of s tiff hair-li ke setae (see F ig. 22). Outer 
distal corner of first and thi rd exopodal segments of legs 1-4 
each w ith short, sp inel ike slightl y curved seta, about half as 
long as bearing segment (Fig. 24). A ll natatory setae li ghtl y 
and biseri all y plumose except fo r seta on outer di stal corner 
o f th ird exopodal segments of legs 2-4 , these being lightly 
plumose along inner side , but bearing tight and continuous 
row of small denticles a long ou ter marg in (Fig. 23). T he 
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same seta lac ks the inner orname ntati on on the firs t leg only 
(Fig. 24). 
Armament f01mula of swimming legs as : 

Basis Exopod Endopod 

Leg I 0- 1 1-0;0- 1;1,2:2 0- 1;0- 1;1,2,2 
Legs 2-4 0- 1 1-0;0- 1;1,2,3 0- 1;0- 1;1,2,2 

Fifth leg absent. Succeeding somite with genital complex, 
represented by a genital apparatus protruding ve ntrally. Ap
paratus of about the same length -s lightl y smaller- than the 
three postge nital somites together (see Fig. 18). A pparatus 
nearl y cy lindrical, with c uticul ar transverse lines on anteri or 
surface (Fig. 2 1 ). In lateral v iew, the entire shaft is curved, 
di stal part slightly globose, directed inwards; in ventral view, 
tips are broad and end in a Oat terminal marg in. Also in ven
tral view, the apparatus is w ider near its base (Figs. 18, 2 1 ). 
Its tip reaches, with its curvature, about the di stal margin of 
the -anal somite . 
Urosome consisting of five segments: fifth ped igerous 
somite, genital somite (with genital complex/apparatus) and 
three free somites. From dorsal v iew, genital somite about as 
long as two succeeding somites together. Ratio of lengths of 
ge nital somite and free pos teri or somites , starting from geni
tal somi te being: 32.2: 24.2: 2 1: 22.6 (=I 00). 
Furcal rami subrectangular, about 1.6 times longer than wide, 
with terminal margin about as w ide as prox imal. Caudal rami 
with s ix setae, two on outer margin , two terminal, one dorsal, 
plus one on inner margin (Fig. 2 1 ). Dorsal seta relati vely 
long, about 2.5 times the le ng th of the caudal ramus. Remain
ing setae all subequal in length and breadth. 

REMARKS 

Thi s male specimen was included in the ge nus Monstrilla 
because of the prese nce of three postge nital free somites 
(ISAAC, 1975). The main taxonomic structu res to be evalu
ated in the study of male monstrill oids are the structure and 
armature of the antennule and the structure of the genital 
complex. M ales of several species of Monstrilla have a ge ni
ta l complex inc luding the presence or absence of a fifth leg , 
which is commonl-y a reduced lobe with one pair of setae. 
However, the genital apparatus is present in all monstrill oids 
as the structure produc ing and transferr ing the male genital 
material to the fe males. Its structure is variab le, and in 
Monstrilla it can be a distinctly bi furcated apparatus with 
short or long arms w hich can be or not di verge nt. In some 
spec ies such as M. wandeli , it may have accesory structures 
as dep icted by PARK ( 1967) and SUAREZ-MORALES (1 993) . 
Onl y one other species of Monstrilla (M. re idae SUAREZ
MORALES, 1993 from Bahia de Ia Asce nsion, Mex ico, in the 
western Cari bbean Sea) have males with thi s kind of long, 
cy lindri cal , unbranched genital apparatus . However, both 
d iffer in several important as pects. In the new spec ies, the 
long, cy lindrical shaft represents about 48 % of the 
cephalothorax length , whereas thi s fig ure is sli ghtl y over 
30% in M. reidae (see SUAREZ-MORALES, 1993). Further
more, the apparatus in M. reidae is completely stra ight, w ith 
a term inal pair of lobules vis ible in lateral view. In the new 
spec ies the apparatus is curved and it has no term inal lobes. 
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Figs. 15-18. Monstrilla bahiana spec.nov. adu lt male holotype. 15. habitus, ventral view; 16. habitus, dorsal view; 17 . anterior part of 
ventral surface of cephalothorax showing different cuticul ar processes: anteri or nipple (an), midd le protuberance (p), and 
posteri or nipples (pn); 18. urosome, lateral view. 
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The distal margin of the apparatus in M. reidae has a depres
sion on the middle, whereas it is fl at in M. bahiana. 
Another di fference between both species is in the morphol
ogy of the anteriormost part of the head; it is completely fl at 
in M. reidae and with protuberances in the new species. Both 
species di ffer also in details of the antennular structure; five 
segments are clearly separated in the antennules of M. reidae, 
diverging from the fused condition of segments 3 and 4 
shown by the new species. Moreover, the las t segment is 
strongly geniculated in the new species and this condition is 
weak in M. reidae . This could be considered as a secondary 
character since the degree of geniculation could be related to 
fixation and/or preservation. The armature of the antennules 
shows some di fferences as well : in general, setae and spines 
are re latively longer in the new species (mainly 2v1_3, 2d ~.2 ; 

IIIv, Illd). Setae b1_3 are commonly branched in monstrilloid 
copepods; although in the original description this feature 
was not noticed by SUAREZ-MORALES ( 1993). Later on, the 
same author reported that these setae are dichotomously 
branched starting from the distal 1/3 of the setae (SUAREZ
MORALES, 1994). T hese setae are also branched in the new 
species, but it shows a different pattern: branching is dichoto
mous in the first branching, but it has three branches instead 
of two, and then, only two of these branches are dichoto
mous . Furthermore, branching starts at about halfway the 
length of the seta in M. bahiana (see Fig. 20) . 
There is some di fference in the size of both species: 2.3 mm 
in M. reidae vs 1.9 mm in the new species. The oral papilla is 
located at the same pos ition in the two species. Th~ body pro
portions show slight differences, antenn ules represent 38% 
of the total body length, and 67% of the cephalothorax 
length, whereas these figures are 39% and 64% in the new 
species. Representing 48.7% of the body length, the 
cephalothorax is relatively shorter in M. reidae vs a figure of 
53.2 in the new species. 
The ornamentation of the intercoxal sclerite is a character not 
described previously in other members of this group of 
Copepoda. Hence, its taxonomic value has yet to be estab
li shed. 
T he caudal rami are subquadrate in M. reidae whereas they 
are longer, subrectangular in theM. bahia11.a. The dorsal seta 
is much shorter in M. reidae, it is 1.8 times the longitudinal 
length of the caudal ram us whereas this figure is much higher 
(2.6 times) in the new species. 

Cymbasoma rochai spec. nov. 

MATERIAL EXAMINED 

Four adul t females. Holotype from Camburi, State of 
Espfri to Santo, collected December 14, 1996, plankton trawl. 
Depos ited in the Museu Nacional da Universidade Federal 
do Rio de Janeiro, Brazil.Catalogue number MNRJ- 14439. 
Two undissected paratype specimens from Guanabara bay, 
Brazil (22°54'04" S - 43°09 ' 00"W), collected September 13, 
1995, plankton trawl. Catalogue numbers MNRJ- 14440 for 
one spec imen, the other deposited in El Colegio de Ia 
Frontera Sur, Chetumal (ECO-CHZ-0 11 27). Paratype speci
men from State of Espfrito Santo, Brazil , March 18, 1993. 
Catalogue number: MNRJ- 14505 . 
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TYPE LOCALITY 

Camburi , State of Espfrito Santo, Brazil (20° 16 '97"S -
40° 15 ' 17"W). 

ETYMOLOGY 

The species name is dedicated to the Brazilian 
copepodologist Dr. Carlos E. Falavigna da Rocha, for his 
outstanding taxonomic work on Copepoda. 

DESCRIPTION 

Male. Body length of analyzed specimen 1.8 mm, measured 
in dorsal view from anterior end of cephalothorax to poste
rior edge of anal somite. Cephalothorax 0.69 mm long, repre
senting about 42% of total body length (Figs. 25, 30). Oral 
papilla located 0.28 of way back along ventral surface of 
cephalothorax (Fig. 30). Cephal ic region abruptly broaden
ing on anterior 1/5', posterior part of cephalothorax almost 
entirely cylindrical , gradually broadening to same width as 
anterior end. Dorsal ocelli present, very reduced, unpig~ 
mented, rounded in dorsal view. Cephalic region flat in dor
sal view, with patch of bl ister-like cuticular protuberances on 
forehead between antennule bases and extending to the dor
sal surface (Fig. 27). Two short, slender sensillae present be
tween antennular bases. Two large, chitinized, nipple-li ke 
cuticular processes located ventrally between antennule 
bases and oral papilla (arrowed in Figs. 27, 29). Midventrally 
and above these nipple-like processes, lies a relatively large 
conical protuberance which is subtri angular, with rounded 
ti p, wide-based, and projected forward (see Fig. 27, 29, 30). 
Antennules re latively short. Antennular length of studied 
specimens averaging 0.52 mm, representing close to 24% of 
to tal body length, and 56% of cephalothorax length. Length 
ratio of antennular segments, from the proximalmost to the 
distal: 13.6:20.4:4 1.8 (fused segments 3-4): 24.2 (= 100). As 
usual in Cymbasoma males, antennules with five seoments "' , 
segments 3-4 partially fused, intersegmental division marked 
by a cuticular constriction. Segments armed with 0-I · 1-Y. I
I; I-IV; 9-I setae (in Arabic numbers) and spines (in' Ro~an 
numbers), respectively (Fig. 26). Distal antennular segment 
with three subequal, d ichotomousl.5' branched setae a ligned 
near outer distal end . In tem1s of the basic setal nomenclature 
of GRYGIER & 0HTSUKA ( 1995) for female monstri llo id 
copepod antennules, elements in first (!) and second (2d 1 2, 

2v 1_3, lid) segments,complete. Third segment with elemen'ts 
3 and Illd, seta Illv missing. In purported fourth segment, 
e lements 4v1_3, 4d2, IVd are present, only IVv, 4d1, and 4aes 
are missing. Setae 4v 1_2, and 4d 1 with row of tightly arranged 
dentic les along inner margin (see Fig. 26). In the fi fth seg
ment only setae b1_3, b5, b6, 6 1 ,62, and 6aes were identified . 
F irst ped igerous thoracic somite incorporated into 
cephalothorax. This and succeeding three pedigers each 
beari ng well developed swimming legs, all with 3-seg
mented rami and with same armament pattern , except for leg 
I exopod which has one seta less on the last segment. Legs 1 
and 2 slightly smaller than 3 and 4; exopods longer ~an 
endopods in swimming legs 1-4 . Coxae of each ~air un
armed, j oined by intercoxal sc lerite about twice Ionoer than 
wide. Basis separated from coxa posteriorly by diao~nal ar
ticulation. Outer margin of basis of swimming legs l, 2, and 
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4 with small, thin seta (see Fig. 34); seta on leg 3 about 3.5 
times larger than in the other legs, naked (Fig. 33). Outer 
distal corner of first and third exopodal segments of swim
ming legs I -4 each wi th short, spinel ike seta. Spine on first 
and third exopodal segments relatively short, about one-third 
as long as bearing segments. All natatory setae lightly and 
biserially plumose except for spiniform seta on outer distal 
corner of third exopodal segments of legs I -4, this being 
lightly setulated along inner side, but bearing continuous and 
tight row of small denticles along outer margin (see Figs. 33, 
34). These structure is curved on legs I and two and almost 
straight in swimming legs 2-4. 
Armament formula of swimming legs as: 

Basis Exopod Endopod 

Leg I 0-1 1-0;0- l ;I,2,2 0- 1 ;0- 1:1 ,2,2 
Legs 2-4 0- 1 I-0;0-l ;I,2,3 0-1 ;0-1 ;1,2,2 

Fifth leg absent. Succeeding somite with large medial ventral 
protuberance which is base of pair of short genital lappets, 
both widely divergent, with broad main arms medially con
joined (Fig. 31 ). Inner margins smooth, naked. A pair of rela
tively large triangular denticles present on base of each 
lappet (arrowed in Fig. 32). 
Urosome consisting of three somites: fifth pedigerous, dou
ble genital somite (with genital lappets) and one free (anal) 
somite. From dorsal view, genital somite longer than anal 
somite, anterior half rounded, expanded laterally. Ratio of 
lengths of genital somite and free posterior somite being: 
57.2: 42.8 (= 100). 
Caudal rami short, subquadrate, about 1.2 times longer than 
wide, with terminal margin 1.1 times wider than proximal. 
Rami with four setae, three terminal setae, one lateral on 
outer margin, terminal setae being subequal in length and 
breadth (Fig. 28). 

REMARKS 

Following the key to the known males of Cymbasoma in 
SUAREZ-MORALES (2000b), these specimens key down to 
Cymba soma tenue (ISAAC, 1975),. a species known only from 
the Mediterranean and whose male was redescribed recently 
by SUAREZ-MORALES & RICCARDI ( 1997). The main charac
ters used in the identification of male monstri lloids, such as 
the structure of the genital complex and of the genital lappets 
agree quite closely with the taxonomic key and also with pre
vious descriptive works (ISAAC, 1975; SUAREZ-MORALES & 
RICCA RDI , 1997). However, there are some features showing 
a certain degree of variation from the C. tenue pattern. One of 
them is the relative length of the antennules, which is be
tween 24 and 24.7% in the Brazilian specimens and up to 
36.8% of the body length in the illustrations and description 
of C. tenue by SUAREZ-MORALES & RICCARDI (I 997). An
other difference of this species with respect to C. tenue is the 
morphology of the forehead and the anteriormost part of the 
head. In C. renue the head is medially prominent, showing a 
relati vely high rounded protuberance which is absent in the 
Brazilian specimens. These have also a patch of blister-like 
ornamentations on this surface, which in turn are absent in C. 
tenue. Cymbasoma tenu.e bears a dorsal protuberance be-

'' 

tween the ocelli (SUAREZ-MORALES & RICCARDI, I 997, figs 
2A, 2C); this feature is absent in the Brazilian material which 
in turn shows a ventral high protuberance as described above. 
This structure has not been reported previously for male 
Cymbasoma. The oral papilla of both species are located at 
about the same position, between 28-30% of way back along 
ventral surface of the ccphalothorax. 
The antennular armature seems to diverge in both species 
when compared closely. The proportion of the antennular 
segments is somewhat different, particularly considering the 
second segment, which is relatively longer in C. tenue (23-
25%) than it is in the Brazilian specimens (20.4%). As ex
pected in such morphologically close species, the antennular 
armature di ffers in the element of the first segment, element I 
following nomenclature of GRYGIER & OHTSUKA (I 995); it 
is represented by a very small spine in C. tenue and it is a 
long, setulated seta in M. rochai. 
However, the strongest difference between both groups of 
specimens rel ies on the structure of the genital lappets. It is 
clear that in C. tenue, the am1s are much longer and slenderer 
than in the Brazilian specimens. In C. tenue their tips reach 
almost halfway the anal somite, whereas the arms are rela
tively much shorter and their tips do not go beyond the poste
rior margin of the bearing somite. 
With these differences in mind, and following again SUAREZ
MORALES (2000b) key, the species from Brazil keys down to 
C. longispinosum (BOURNE, 1890). However, after review
ing again the characters and descriptions of this species 
(SARS, I 921; ISAAC, 1975), we found important differences 
with respect to the Brazilian specimens. 
The body proportions differ somewhat in both species, the 
cephalothorax is relatively longer in C. longispinosum, rep
resenting 47% of the total body length. The figure for the 
Brazilian specimens is between 42 and 43.5%. Furthermore, 
the constriction of the head is quite deep in the Brazilian 
specimens whereas it is very soft in the illustrations of SARS 
(1 92 1). 
The relative lenght of the antennules is different in both 
cases, it represents almost 26% of the total body length and 
54.2% of the cephalothorax in C. longispinosu.m (see SARS, 
I 92 1, pl. XIII). The corresppnding proportions in the Brazil
ian specimens are 24-24.7% and 58.4%, respectively. 
The genital apparatus of C. longispinoswn shows a different 
structure than that of the Brazilian specimens. It has a medial 
low, wide rounded prominence which together with the short 
anns, makes almost a continuous straight margin along the 
distal end of the apparatus (see SARS, 192 1 ). SARS (192 1) 
described the apparatus as " .. divided at the end into 2 com
paratively short diverging lobes". The anns of the genital ap
paratus in M. rochai are relatively longer and are more 
clearly separated from eachother than they are in C. 
longispinosum.. The two spin iform processes at the base of 
the apparatus which characteri ze both C. tenu.e and the Bra
zilian specimens, are absent in C. longispinoswn (SARS, 
192 1; ISAAC, 1975, fi g. 18b; SUAREZ-MORALES, 2000b). 
Considering the genital somite and the two succeeding free 
somites, proportions differ in both species, mainy in the geni
tal somite relative length (36.3% in C. longispinosum vs 
4 I .8% in the new species), and in the postgeni tal somite 
(23.6% vs I 8.6%, respectively). Representing 40% of this 
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Figs. 38-43. Monstrillopsis fosshageni spec. nov., incomplete adult male holotype; 38 . anteroventral part of head, lateral view, showing 
cuticul ar process (arrowed); 39. genita l apparatu s, lateral view; 40. same, semi-ventral view; 4 1. detail of cuticular processes 
near the posteri or end of cephalothorax; 42. third exopod of first swimming leg; 43 . same of third swimming leg; 44. same 
of fourth swimming leg. 



group of somites, the anal somite is equall y long in both 
cases. 
Therefore, it is justified to consider the Brazilian specimens 
as a new species which, although closely related to both C. 
tenue and C. longispinoswn, it can be di stinguished fro m 
them by a combination of characters. These characters in
clude the peculiar protuberance on the ventral surface of the 
anteriormost part of the cephalothorax, the antennule first 
segment with an ex traord inaril y long, setulated seti form 
spine, and a pair of spini form processes at the base of both 
arms of the genital apparatus. 
The distribution of C. longispinosum has been reported to be 
worldwide (ISAAC, 1975), along with several other species . 
However, considering the general morphological resem
blance of the Brazilian species wi th C. longispinosum, some 
of the earlier records of this species, particularly those of the 
wes tern hemisphere could reall y belong to this new species. 
This seems to be the case of the report of C. longispinoswn in 
Brazil by DIAS (1996) and repeated later on by JOHNSSON 
( 1998). This kind of problems are not uncommon within the 
group since a closer morphological analysis of monstrilloid 
copepods (SUAREZ-MORALES , 1998, 2000a) have shown that 
the wide distributional pattern reported fo r some of the com
mones t species mi ght be mi sleadi ng. Several species show 
subtle differences at the species level and can be easi ly con
fused during casual observation. 

Monstrillopsis fosshageni spec. nov. 

MATERIAL EXAM INED 

Si ngle holotype adult male from Brazil.CST I . State of 
Espfrito Santo, Brazil. Collected March 19, 1993, pl ankton 
trawl. Undissected , specimen badly damaged, urosome bro
ken from postgenital somite, right antennule broken at base. 
Catalogue number MNRJ-14441. 

TYPE LOCALITY 

Off coasts of State of Espfrito Santo, Brazi l (20° 15 ' 56"S -
40° !3' 15"W). 

ETYMOLOGY 

Thi s species is dedicated to the Norwegian copepodologis t 
Audun FOSSHAGEN, fo r his relevant contributions to 
Copepodology. 

DESCR IPTION 

Male. Body length of analyzed specimen 1.8 mm , measured 
in dorsal view from anteri or end of cephalothorax to pos te
rior edge of postgenital somite. Cephalothorax 0.29 mm 
long, representi ng about 4 7% of body length considered to 
pos teri or margin of postgenital somite (Figs. 35, 36). Oral 
papi lla much reduced , represented by rounded, low protuber
ance located 0.24 of way back along ventral surface of 
cephal othorax (Fig. 36). Cephalothorax broad, almost cy lin
drical; cephal ic region broadest on anterior third , posterior 
part of cephalothorax graduall y broadening to same wid th . 
Ocelli present , very reduced, unpi gmented, rounded in dorsal 
view. Cephali c region slightly protuberan t in dorsa l view. 
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Cephalic sensillae not seen. Two chitinized, nipple-like 
cuticular processes located ventrally between oral papilla 
and antennular bases (arrowed in Fig. 38). Above these nip
ple-like processes, lies a large conical protuberance similar 
to that described for the male of Cymbasoma cf. 
longispinoswn, but much lower (Figs. 36, 38). • 
Pos teri or margin of cephalothurax with cuticular process on 
dorsal surface. Process represented by a row of four trans
verse teeth-like pojections directed backwards ; near their 
distal end li es a pai r of divergent subtriangular processes ap
parently borne on a common base (see Fig. 4 1 ). Another 
simi lar, but much reduced process is present on posterior 
margin of second pedigerous somite (see Fig. 35). 
Antennules relatively long. Antennular length of studied 
specimens 0.27 mm , representing close to 94% of the 
cephalothorax length. As usual in monstrilloid males, 
antennules wi th five segments , segments clearly separated. 
Length ratio of .antennular segments starting from the 
proximalmost being: I 1.9:26.2: 14.4:24.7: 22.8 (=100) (Fig. 
37). Segments armed with 0-I; I-IV; 1-I; I-IV; 3-III setae (in 
Arab ic numbers) and spines (in Roman numbers), respec
ti vely (Fig. 37) . In terms of bas ic setal nomenclature of 
GRYGIER & 0HTSUKA ( 1995) for fe male monstrilloid 
cope pod antennules, elements on first ( I) segment only are 
present. In segment two, elements 2v 12, 2du, and lid are 
present , only 2v3 is absent. In segment three IIId and 3 are 
present and IIIv is absent. The fo urth segment bears almost 
all the elements (4v 1_3, 4dl.2, IVv, IV d) , but 4aes is missing. 
Distal segment with elements 6aes, 62, 5, bu onl y. Element 
6, is particularly long and strong, it has the shape of a curved 
sable; it represents almost 74% of the length of bearing -fifth
segment, and up to 19% of the entire antennular length. 
First pedigerous thoracic somite incorporated into 
cephalothorax. This and succeeding three pedigers each 
bearing well developed swimming legs, all with 3-seg
mented ram i and with same armament pattern , except for leg 
I exopod which has one seta less on the terminal segment of 
the exopod (see Fig. 42). Exopods longer than endopods in 
all cases. Coxae of each pair unarmed, joi ned by 
subrec tangul ar intercoxal sc lerite. Basis separated from coxa 
posteriorly by diagonal articulation. Outer margin of basis of 
swimming legs I , 2 and 4 with small , thin seta; seta on leg 3 
about 2.5 times larger than in the other legs, naked. Outer 
di stal corner of fi rst and third exopodal segments of legs 1-4 
each with short, sp inelike seta. Spine on third exopodal seg
ment of swimming legs relati ve ly short, about 1/5 as long as 
bearing segment. All natatory setae lightly and biseriall y 
plumose except for spi ni fo rm seta on outer di stal corner of 
third exopodal segments of swimming legs 1-4, this bei ng 
lightly and sparsely setulated along inner side, outer margin 
naked (Figs. 42-44). 
Armament formula of sw imming legs as: 

Basis Exopod Endopod 

Leg I 0- 1 l-0;0- 1 ;1,2,2 0- 1 ;0- 1;1,2,2 
Legs 2-4 0- 1 1-0;0- 1;!,2,3 0- 1;0-1 ,1,2,2 

Fifth leg absent from fifth pedigerous somite. Succeeding 
somite with medial ventral protuberance which is base of a 
long genital apparatus, nearly cy lindri cal but having two ter-

'' 
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minal lobes widely divergent. A rounded process is present 
between bases of lobes. Inner margins of lobes smooth, na
ked (Figs. 39, 40). 
Urosome consisting of probably four segments: fi fth 
pedigerous somite, genital somite (with genital complex) and 
one free -anal- somite. From dorsal view, genital somite rela
tively long. Caudal rami absent in this specimen. 

REMARKS 

One of the most relevant characters to separate the 
monstrilloids at the genus level is the number of urosomites. 
In male Cymbasoma, there is only one segment between the 
genital and the anal somites. In male Monstrilla there are two 
somites. Another distinctive character is the presence of fifth 
legs, which is exclusive of Monstrilla (i.e. M. longicornis 
THOMPSON, 1890, M. longiremis GIESBRECHT, 1892, M. 
wandelli STEPHENSEN, 1913), but there are species of the 
same genus without a fifth leg. It is interesting that the ge
neric characters are so limited to separate both genera, as 
mentioned by HUYS & BOXSHALL ( 1991 ). Hence, looking 
for other distinctive characters at the genus level when the 
main ones are not available is a relevant issue. HUYS & 
BOXSHALL ( 1991) separated four distinct types of terminal 
male antennular segment. Two of them are assignable to 
Monstrilla , one to Monstrillopsis, and the other one to 
Cymbasoma (=Thaumaleus) species, with only one excep
tion . Trying to apply this criterion to define the genus to 
which this particular specimen belongs, we compared the 
structure of our specimen's fifth antennular segment with the 
types proposed by HUYS & BOXSHALL. Beforehand, we 
eliminated types 3 and 4, the former exc lusive of Monstrilla, 
which has 5 subterminal transverse serrate ridges and the tip 
is blunt, the two distal spines are subterminal. Type four, de
ri ved from type 3 mantains a discernible serrate process on 
the inner margin; al though our specimen shows two patches 
of short hair-like setules, they can not be confused with the 
serrate condition as that described and depicted by HUYS & 
BOXSHALL ( 1991) for antennules of type 4. Hence, condi
tions of these two types are not present in our specimen. The 
other two types were analysed as foll ows: 
In type 1, the segment is slender and elongate, with two ter
minal spines on apical position (HUYS & BOXSHALL, 199 1, 
fi gs. 2.5.5A, 2.5.6E); one of the spines is larger and longer 
than the other one, and it is not curved. This is preent in most 
Monstrilla species. In type 2 the segment is not slender but 
bears a bump proximally on the medial margin and tapers 
distally into a curved tip (see HUYS & BOXSHALL, 199 1, fig. 
2.5.5B). This one is the Monstrillopsis type and is the one 
which seems to be more related to the condition found in our 
specimen, which under this criterion should be included in 
th is genus. This condition is present in other species of 
Monstrillopsis, such as M. dubia (T.SCOTT, 1904) (see SARS, 
192 1, pl. XIV), and M. reticulata (DAVIS, 1949, pl. I, fig.8), 
clearly with the characters of antennular type 2. 
Besides the antennular type, perhaps the most important 
character of th is specimen is the long, cylindrical genital ap
paratus. This kind of apparatus, with this peculiar form has 
been recorded mainly in species of Monstrilla (M. reidae 
SUAREZ-MORALES, 1993, and in Monstrilla bahiana 

I I 

spec.nov. , described in this paper). However, it is not exclu
sive of the genus since it is present in Monstrillopsis as well 
(see HUYS & BOXSHALL, 1991, fig. 2.S:8C,D). In fact, the 
genital apparatus of our specimen is quite similar to that de
picted by HUYS & BOXSHALL (199 1) for a.Monstrillopsis sp., 
but di ffer in having a terminal middle protuberance at the tip 
of the apparatus, which is absent in HUYS & BOXSHALL's 
(1 991) specimen. It is also similar to that depicted by DAVIS 
( 1949), but in this species the lappets are relatively longer 
than in our specimen, and the apical spine, although curved, 
is quite smaller than the apical spine of our specimen. 
All this evidence together suggest that this is a new species of 
Monstrillopsis. It is expected that future collections in the 
same area and particularly in the type locality of this new 
species will harbour more specimens of this species. The 
easiest way to recognize it is the sable-like terminal spine on 
the last segment of the antennule. Additional material will 
allow us to'define the taxonomic status of this form . 
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