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Foreword

Although cumaceans are often important con-
stituents of bottom communities, American zoolo-
gists have given them little attention. In the early
1930s, being aware of this neglect, the late Dr.
Waldo L. Schmitt, then curator of the Division of
Marine Invertebrates, Smithsonian Institution, per-
suaded Carl Zimmer, director of the Zoological
Museum, University of Berlin (now Humboldt
University) to undertake the study of the Division's
collection of unidentified Cumacea. The specimens
were sent to Berlin, and Zimmer's study of them
resulted in his authorship of three papers on Amer-
ican Pacific and tropical Atlantic cumaceans:

1936. California Crustacea of the Order Cumacea. Proceed-
ings of the United States National Museum, 83(2992):
423-439.

1943. Cumaceen des Stillen Ozeans. Archiv fur Naturges-
chichte, 12:130-174.

1944. Cumaceen des tropischen Westatlantiks. Zoologischer
Anzeiger, 144:148-167.

The North American boreal Atlantic Cumacea
remained largely unstudied, and in 1936 and 1938
Dr. Schmitt sent large collections from this region
to Professor Zimmer. In late 1938 a manuscript
with unmounted illustrations on this material, to-
gether with about half the borrowed specimens,
was received from Zimmer. The manuscript, in
German, had been typed personally by Zimmer,
who explained that his emeritus status did not en-
title him to the services of a typist. Dr. Schmitt ar-
ranged to have the manuscript translated into
English by Coates W. Shoemaker, who had also
translated Zimmer's 1936 paper on California Cu-
macea, but by the time the translation was com-
pleted, World War II was under way, and it was
necessary to postpone publication of the manu-
script until it was again possible to communicate
with Zimmer.

Evidently believing that his manuscript would
not be published in Washington, Zimmer extracted
from it and published the accounts of the one
genus and six species that were described as new:

1943. Ober neue und weniger bekannte Cumaceen. Zoolc-
gischer Anzeiger, 141(7-8): 148-167.

In this paper only a single illustration was
given, no types were designated, and the extensive
locality records in the 1938 manuscript were not
included. The 1943 publication, however, made the
need to publish the longer manuscript less press-
ing, and after Zimmer's death in November 1950
no further action was taken.

In 1975, when I was beginning to study cuma-
ceans of the northeastern United States, Zimmer's
unpublished manuscript was brought to my atten-
tion by Dr. Thomas E. Bowman, and we agreed
that publication of this unabbreviated and illus-
trated version in English was highly desirable. I
undertook the editing of the text and arranged for
it to be typed, while Dr. Bowman arranged to have
Zimmer's drawings refurbished and assembled by
Ms. Maura McManus (Smithsonian Institution).

The following new genus and species, described
by Zimmer in his 1943 paper, are included in the
present manuscript: Mancocuma, including the
species M. stellifera and M. altera, Cyclaspis pustu-
lata, Leucon americanus, Cumella micruropus, and
Platycuma marginalis. Of these, specimens were re-
turned to Washington only for Mancocuma altera,
Cyclaspis pustulata, and Leucon americanus; no
specimens are now available of M. stellifera, C.
micruropus, or P. marginalis.

An obituary of Carl Zimmer, by Prof. B. Rensch,
was published in 1952 (Zoologischer Anzeiger, sup-
plement, 16:454-456).

I.F.S WATLING
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Introduction

In the large collection of cumaceans that the
United States National Museum [now the National
Museum of Natural History] entrusted to me for
examination and report, there were a great num-
ber of specimens from the Atlantic boreal coast of
America. In this report I take the opportunity to
bring together here all that is known of the cuma-
cean fauna in this region.

In delimiting the region dealt with, I take as
the northern boundary the latitude of the outlet
of the Strait of Belle Isle (approximately 52.5° N)
and as the southern boundary 30° N off northern
Florida. These limits are chosen arbitrarily and in
no way bear any relation to the natural hydro-
graphic climatic or faunal boundaries.

In addition to the descriptions of the species, I
wish to make the following remarks regarding the
terminology of the developmental stages of cuma-
ceans: In earlier cumacean literature, females with
a fully developed marsupium and males with fully
developed and setose antennae, as well as with all
pereopod exopodites and pleopods, were desig-
nated as "adult." In 1926 I pointed out that the
stage of development that precedes the above

Carl Zimmer (deceased 1950), Zoological Museum, University
of Berlin. Thomas E. Bowman, Department of Invertebrate
Zoology, National Museum of Natural History, Smithsonian
Institution, Washington, D.C. 20560. Les Watling, Depart-
ment of Oceanography, Ira C. Darling Center, University of
Maine at Orono, Walpole, Maine 04573.

stage often is called "subadult" but that, for various
reasons, it also merits the term "adult." I sug-
gested that, the females, after hatching of the
young, and the males, after copulation, perhaps
again assumed more or less the "dress" preceding
the "Brutkleid" (broodclothing) and the "Hoch-
zeitskleid" (nuptial dress). B. Forsman (1938a,b)
changed my terminology because the females in
"Brutkleid" and the males in "Hochzeitskleid"
must be termed "adult." The stage I had simply
called "adult," he designated "Bereitungstadium"
(preparatory stage), a term he later changed to
"Vorbereitungstadium" (prepreparatory stage). I
adopt Forsman's terminology in this report.

[In the remainder of this paper, "Vorbereitung-
stadium" will be translated as "subadult," and
Zimmer's reference to females in "Brutkleid" and
males in "Hochzeitskleid" will be translated as
adult.—LW]

In the following species accounts I include refer-
ences to the original descriptions and to other
papers with more precise descriptions or additions
to the original descriptions. In addition to refer-
ences in the monographs, I refer to Stebbing's
(1913) work on cumaceans in Das Tierreich for de-
scriptions and synonyms.

[Only a part of the material examined by Zim-
mer was returned. That material now in the
USNM collection of the National Museum of Na-
tural History will be indicated by an aster-
isk.—LW]
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Family BODOTRIIDAE

1. Pseudoleptocuma minor (Caiman)

Leptocuma minor Caiman, 1912:616-619, figs. 14-20.
Pseudoleptocuma minor.—Watling, 1977:594

MATERIAL EXAMINED.—Gloucester Harbor, Mass., 8.5 fm,
1 Aug 1878. Steamer Speedwell Sta 141, numerous females
and males. 36°46'N, 75°38'W, 18 m, 20 Jan 1914, Steamer
Bache Sta 10157, 4 females (1 adult) and 2 males (1 adult).
Chesapeake Bay, Steamer Fish Hawk Sta 8829, 24 m, 9 Jul
1920, 30.39%o, various young. Chesapeake Bay, Steamer
Fish Hawk Sta 8835*. 20 m, 21 Aug 1920, 33.58%o, 1 female,
4 male adults. Chesapeake Bay, Steamer Fish Hawk Sta
8931 *, 16 m, 22 Jan 1921, 1 female adult and 1 male adult.

EARLIER RECORDS IN THE REGION.—Gloucester Harbor, 8 and
8.5 fm, and vicinity of Woods Hole (Caiman, 1912). Woods
Hole region {Fish, 1925). Not previously known from other
regions.

Mancocuma Zimmer

DIAGNOSIS.—Five free thoracic somites. Exopodites
well developed on maxillipeds 1—3 and pereopods
1—3 of female; exopodite rudimentary on female
pereopod 4. Male pereopod 4 with well-developed
exopodite. Male with 2 pairs of very small pleopods.

TYPE-SPECIES.—Mancocuma stellifera Zimmer.
Gender feminine.

2. Mancocuma stellifera Zimmer

FIGURES 1-19

Mancocuma stellifera Zimmer, 1943:154-156.

DESCRIPTION OF ADULT FEMALE.—Length 4 mm.
Body with pigment spots, mostly stellate but many
punctate, especially dense on anterior part of cara-
pace; also dense on free thorax, sparsely scattered
on abdomen.

Thorax about 214 times as long as its greatest
width, considerably longer than abdomen, almost
as long as abdomen and uropod combined (Figure
1). Viewed from above (Figure 2), it tapers evenly
anteriorly and posteriorly, and is widest at about
its midlength.

Carapace almost as long as free thorax. Pseudo-
rostrum short; viewed from above it rounds off
bluntly; viewed laterally upper and anterior mar-
gins meet at right angle. Subrostral notch only
faintly indicated. Under ocellar lobe is pigment,

but no evidence of lenses. First free thoracic tergite
short, covered on sides by more extended adjoining
tergite. Second free tergite long in median line;
third still longer. Fourth about as long as second;
fifth short. Lateral margins of tergites shaped some-
what epimere-like and cover attachment sites of
pereopods. Abdomen comparatively short and wide.

Antennula (Figure 3) relatively short; 3 articles
of peduncle subequal in length. Primary flagellum
biarticulate, with 2 esthetascs at apex of second
article. Accessory flagellum uniarticulate, extending
somewhat beyond middle of first article of primary
flagellum.

Antenna (Figure 4) better developed than usual
within the Bodotriidae. Peduncle with 5 articles;
terminal article relatively long.

Maxillula with 2 about equally long setae on
palp.

Gill part of first maxilliped (Figure 5) with 5
gill elements on margin; the first quite long, fol-
lowing ones decreasing in length. Behind them is
a small button-shaped element. There is also an
accessory element of considerable length and
strength pointing backward.

Second maxillipeds (Figure 6) with rather short
but distinct ischium. Inner margins of the pair are
inserted in juxtaposition and run parallel toward
a curve of basal inner margin.

Third maxillipeds (Figure 7) with basis about
half as long again as distal part of limb; distal end
produced somewhat outward and somewhat in-
ward over insertion of ischium.

First pereopod (Figure 8) with propodus project-
ing slightly beyond tip of pseudorostrum. Basis
somewhat longer than distal articles combined;
projecting at distal end and surrounding ischium
in collar-like fashion. On underside (side turned
away from trunk) this collar reaches end of ischium
and ends gradually. Upper side of collar serrate.
Inner margin of ischium produced into obliquely
blunt lamella extending over upper side of merus.
Carpus longest of terminal segments and dactylus
shortest; carpus markedly broadened; terminal
margin obliquely rounded, extending inward con-
siderably over insertion of propodus. Surface of
carpus with a few inward and somewhat backward
pointing pinnulate setae. Inner margin of propodus
with row of stronger setae that increase in length
distally and continue on the terminal margin, ex-
tending dorsally and reaching far beyond dactylus.
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FIGURES 1-19.—Mancocuma stellifera, female: 1, lateral view; 2, anterior end of body from
above; 3, antennula; 4, antenna; 5, gillplate; 6, second maxilliped; 7, third maxilliped; 8, first
pereopod; 9, second pereopod; 10, fourth pereopod; 11, last abdominal segment and uropod.
Male in breeding stage: 12, lateral view omitting thoracic extremities; 13, antennula; 14,
antenna; 15, 2 joints from proximal part of antenna flagellum; 16, joint from distal part of
the antenna flagellum; 17, first pleopod; 18, protuberances of first pleopods; 19, uropod.
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Dactylus with a few setae on inner margin and a
few terminal setae.

Second pereopod (Figure 9) relatively short and
thick. Basis about as long as distal segments com-
bined. Ischium outer margin longer than fairly
short inner margin. Carpus longer than either
propodus or dactylus; latter subequal.

Pereopods 3-5 short, thick, with short terminal
claws. Pereopods 1-3 with unusually broad, strong
exopodites.

Fourth pereopod (Figure 10) with biarticulate
exopodite with long basipodite and very short ter-
minal joint.

Uropod peduncle (Figure 11) longer than fifth
abdominal segment, but not as long as fifth and
sixth abdominal segments combined; inner margin
with a few spines. Endopodite about as long as
peduncle and longer than exopodite; proximal
article about 2y2 times as long as terminal article,
inner margin with 8 spines; terminal article with 2
spines on inner margin and a terminal spine.
Spines on inner margin of peduncle and endopo-
dite with extraordinarily fine bilaterally plumose
setae (not included in the drawing).

A female dissected had 12 embryos in the marsu-
pium.

DESCRIPTION OF ADULT MALE.—Length 3-3.5
mm, thus somewhat smaller than female. Carapace
broader and somewhat flattened (Figure 12). Sub-
rostral notch present in form of flat, but relatively
wide, backward pointing protrusion of carapace
margin.

Antennula (Figure 13) larger and stronger than
in female. Primary flagellum 3-jointed. Lateral mar-
gin of basipodite bears 2 juxtaposed esthetascs, and
each terminal joint has, as usual, 1 at apex.

Antenna (Figure 14) with short flagellum, which
when laid backward does not reach end of thorax.
I could not come to a clear decision about the
articulation of the peduncle on the dissected speci-
men and did not want to subject another specimen
to dissection. I therefore submit the drawing (Fig-
ure 14) with reservations. While the terminal joint
of the antennal peduncle usually carries a dense
covering of fine, long bristles, the setae here are
sparse. The joint carries on its terminal margin,
however, a row of strong setae. Anterior margin of
terminal joint somewhat concave with row of low,
wide denticles. Proximal part of flagellum formed
somewhat different than distal part. Comparatively

long basipodite followed by about 12 articles firmly
articulated to one another. Each (Figure 15) article
carries on anterior margin terminal spine and in
middle of joint 2 juxtaposed digitate appendages
with finely granulated surfaces. Distal part of
flagellum formed by about 16 articles that are less
rigidly articulated and more slender; digitate ap-
pendages (Figure 16) resemble very slender clubs.
The antenna is quite evidently a clasping organ
used during copulation. The extensive dilation of
the subrostral notch, which allows a far-reaching
free movement of the limb, is probably connected
with this function.

First 4 pereopods with well-developed exopodites,
as usual stronger than in females.

Pleopods (Figures 17, 18) consist of only 2 very
small pairs. Peduncle biarticulate; rami uniarticu-
late. Endopodite with angular process on inner
margin that extends behind exopodite.

Uropods (Figure 19) slender, more spinose than
in female.

OCCURRENCE.—Northern bank of Matamec River, Province
of Quebec, Canada, summer of 1927, Amory and Bowman,
USNM 95922, 11 adult females and 7 adult males.

The Metamec River empties into Moisie Bay
(about 50i/£° N, 66° W). Unfortunately, I have no
information on the salinity at the type-locality.

3. Mancocuma altera Zimmer

FIGURES 20-27

Mancocuma altera Zimmer, 1943:156-159, fig. 1.

DESCRIPTION.—The description is given mainly
in the form of a comparison with M. stellifera.
Smaller, more slender. Length of adult females 2.5-
2.75 mm; that of males in the breeding stage 2-2.75
mm. Integument punctate.

Thorax (Figure 20) about as long as abdomen and
uropod peduncle combined, thus somewhat shorter
than that of M. stellifera. Difference between cara-
pace and free thorax is greater, since carapace is not
as long as first 4 free thoracic segments combined.

Antennula (Figure 21, 25) more compressed in
both sexes.

Antenna (Figure 26) of adult male differs con-
siderably from that of M. stellifera. Last peduncle
article with thick border of rows of sensory setae
on outer margin; each seta has a somewhat stronger,
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FIGURES 20-27.—Mancocuma alt era, female: 20, lateral view omitting extremities; 21, antennula;
22, terminal part of first pereopod; 23, terminal part of second pereopod; 24, uropod. Male
in breeding stage: 25, antennula; 26, antenna; 27, terminal abdominal segment and uropod.
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but short, basic part bearing a long transparent
tubular terminal filament. Distal end of peduncle
also armed with a number of robust setae. Flagel-
lum consisting of about 20-21 articles, becoming
longer and more slender distally, each with a pair
of digitate appendages that become gradually more
slender and longer distally.

Carpus of first pereopod not much broadened
(Figure 22). Second pereopod (Figure 23) with
dactylus decidedly longer than either of the 2 pre-
ceding articles; of these, propodus somewhat longer
than carpus.

Abdomen and uropods decidedly more slender
than in M. stellifera (Figure 24, 27). Uropod pe-
duncle not as long as last 2 abdominal segments
combined, but slightly longer than endopodite. Ex-
opodite of adult male about as long as endopodite,
but somewhat shorter in female. Proximal article of
endopodite about 3 times as long as distal article.
Inner margin of peduncle in both sexes with 7-8
spines; inner margin of endopodite basal segment
with 7 spines in female, 6 in male. Terminal seg-
ment of endopodite without marginal spines or with
only 1; with 1 larger and 1 smaller terminal spine.
The fine plumose setae could not be seen on our
dissected specimen even under high magnification.

OCCURRENCE.—The material was derived almost entirely
from dredgings by the Steamer Fish Hawk in Chesapeake
Bay. Sta 8827, 18.3 m, 25.40%,), 9 Jul 1920, 1 adult female,
4 adult males. Sta 8895*. 16.47 m, 29.31%o, 21 Oct 1920,
1 adult female, Sta 8901', 16.1 m, 27.78%o, 4 Dec 1920,
1 adult female {type), 1 adult male. Sta 8931 •, 15.99 m, 22
Jan 1921, 1 adult male (type). Sta 8934\ 12.81 m, 24.53%o.
23 Jan 1921, 1 female. Also one specimen from Fort Macon
Canal, Beaufort, North Carolina (shallow, 6 Jun 1930).

RELATIONSHIPS OF Mancocuma.—The main char-
acteristic is the reduction of the pleopods to 2
pairs. The family classification of the cumaceans is
based primarily on the number and development of
pleopods and pereopodal exopodites. Two pleopods
are characteristic of the Leuconidae, Diastylidae,
and Pseudocumidae. The first 2 of these families
differ from the Pseudocumidae as well as from the
Bodotriidae in having a free telson. With the dis-
covery of Mancocuma, the Leuconidae and Bodo-
triidae cannot now always be distinguished by the
number of pleopods. With respect to the numbers
of exopodites, in the Leuconidae only the last 2 pairs
of pereopods in the female and only the last pair of

pereopods in the male lack exopodites. We find this
also to be the case with Vaunthompsonia of the
Bodotriidae. Therefore, these 2 families cannot be
differentiated by means of the pleopods and pereo-
podal exopodites.

It cannot be said, however, that the distinction
between the 2 families is obliterated. Mancocuma
remains a genuine bodotriid despite its two pairs
of pleopods, and Vaunthompsonia likewise despite
the number of exopodites. Reliable differentiating
characters between the 2 families are found pri-
marily in the characteristic development of the
Leuconidae mandible and in the structure of the
pleopods. In the Bodotriidae the endopodite of the
pleopod carries on its inner margin behind the
exopodite a finger-shaped or angular process that is
altogether lacking in the Leuconidae. Besides this,
there are also differences in habitus that are difficult
to express in words.

The first pereopods of Mancocuma are similar to
those of Gephyrocuma Hale. In the latter genus, I
include besides the type-species, G. pala Hale 1936,
G. australiae, which I described in 1921 and placed
with a "}" in the genus Vaunthompsonia. The first
pereopod of all 3 species has a lamellate distal pro-
cess on the basis, a process on the inner margin of
the ischium, a broadening of the carpus, and a dense
border of setae on the dorsal terminal margin of the
propodus.

The structure of the third maxillipeds is also very
characteristic for Gephyrocuma. It is usually the
rule among the cumaceans that when a narrowed tip
of the maxillipeds is attached to a widened basal
end, the basal end extends outward over the
ischium. The case in Gephyrocuma is quite the op-
posite. In Mancocuma the basal end projects out-
ward and is here even somewhat more extended.
There is also a small process pointing inward, but
it is not longer than usual among cumaceans.

Noteworthy is the relatively well-developed female
antenna of Mancocuma. It is 5-articled in contrast
to the 1- or 2-articulate antennae usually found in
this family. Only in Leptocuma, Pseudoleptocuma,
and Vaunthompsonia do we find a 3-articled an-
tenna (the female antenna of Gephyrocuma is so far
unknown).

A shortening of the male antennal flagella, but
not their development as grasping organs, occurs in
this family among species of Iphinoe and Vaun-


