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ADVERTISEMENT.

This work (Bulletin No. 54) is one of a series of papers intended to
illustrate the collections belonging to or placed under the charge of
the Smithsonian Institution and deposited in the United States National
Museuni.

The publications of the National Museum consist of two series—the
Bulletin and the Proceedings.

The RBulletin, publication of which was commenced in 1875, is a
series of elaborate papers issued separately and based for the most
part upon collections in the National Museum. They are monographie
in scope and are devoted principally to the discussion of large zoolog-
ical groups, bibliographies of eminent naturalists, reports of expedi-
tions, etc. The bulletins, 1ssued only as volumes with one exception,
are of octavo size, althongh a quarto form, known as the Special
Bulletin, has bcen adopted in a few instances 1n which a larger page
was deemed indispensable.

The Proceedings (octavo), the first volume of which was issued in
1878, are imtended primarily as a niedium of publication for newly
acquired facts in biology, anthropology, and geology, descriptions of
new forms of animals and plants, discussions of nomenclature, ‘ete.
A volume of about 1,000 pages is issued annually for distribution to
libraries, while a limited edition of each paper in the volume 1s printed
and distributed 1n pamphlet form 1n advance.

In addition, there are printed each year in the second volume of the
Smithsonian Report (known as the Report of the U. 5. National
Museum), papers, chiefly of an ethnological character, describing col-
lections in the National Museum.

Papers intended for publication by the National Museum are usually
referred to an advisory committee, composed as follows: Frederick
W: True (chairman), William H. Holmes, George P. Merrill, James
E. Benedict, Otis T. Mason, Leonhard Stejneger, Lester F. Ward,
and Marcus Benjamin (editor).

S. P. LANGLEY,
Secretary of the Smithsonian Institution.

WasmingToN, U. S. A., December 1, 1905.
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PREFACE.

After several years spent in the preparation of the present mono-
graph, I now offer it to the scientific world, hoping it will meet with
favorable consideration. Most of the work has Leen done in the
United States National Museum, where an opportunity was afforded
for carryving on the investigation through access to the rich collections
and use of the library. The summer of 1904 was spent at Woods
Hole, Massachusetts, and occupying a table in the Marine Biological
Laboratory through the courtesy of the Carnegie Institution, I con-
tinued the studies which I had already begun in YWashington.

It will be noticed that but few changes have been made in the clas-
sification. In a group where there are so many good workers, I have
been glad to follow and adapt to my use what has been already done
so well, and keys and synopses of genera have been freely introduced
with references to those authors from which they have been taken.

Although I am indebted to many friends for their kind assistance,
my obligations to Dr. Theodore (:ill are especially great, for it was
at his suggestion that the work was undertaken, and under his judi-
cious guidance and supervision it has grown to its present form.

As is well known the natural habitat of the Isopods is in salt and
fresh water, along the shore or in the interior of the country, usually
in moist situations. They do, however, often occur in places most
remote and unlooked for. Some have been found in warm springs
and 1n subterranean streams, in caves and grottoes, pumps and wells,
and far from human habitation. The littoral forms are seen around
wharf piles, under rocks and stones, on ledges and cliffs, where they
are not easily captured, for they seek refuge, with surprising activity,
among the cracks and crevices.

The curious habitations sought for shelter and protection are the
tubes of worms, the burrows of the crayfish, the nests of mollusks,
and the nests of ants. Some live in siliceous sponges, others in coral-
lines or among ascidians.

The parasitic Isopods attack other crustacea as well as fishes. The
parasites of fish are found on the skin, fins, gills, and in the mouths of
their hosts, and have even been known to bore holes in the body back
of the fins. One of these, (Vencira pragustator, attacks the menhaden
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VIII PREFACE.

(Brevoortia tyrannus), in great numbers. In naming both species, the
host and the parasite, Latrobe aptly and faneifully considered the case
analagous to that of the ancient chief of state (fyrannwus) and the taster
( pracgustator). The parasites of crustacea infest the shrimps and
crabs or decapodous crustacea and the schizopods.  When the parasite
occupies the branchial ecavity of the host, a large protuberance or
swelling is apparent on whichever side the body is infested. The
parasites are sometimes found in the visceral cavity or even in the
incubatory pouch of their hosts.

The destructive habits of some of the marine and tresh-water species
to submerged timber, such as wharts and bridges, have been hereto-
fore recorded,* hut not until recently has attention been called to the
fact that even the terrestrial forms may give ecause for alarm in the
nature of pests. Several common and well-distributed species have
been found menacing young cotton plants, sugar beets, mushrooms,
and cucumber vines.

The burrowing habits of some Isopods are interesting. Chilton says
of Scyphax ornatus and Actecia euchroa that they ‘‘are found on
sandy beaches, either on the surfaece or burying themselves a little in
the sand about high water mark or a little lower.” Hay, in recently
observing the habits of Scyphacella arenicolu, finds that it also burrows
in the sand. The Serolidw, according to Studer, ‘* live by preference
on sandy ground, into which they burrow with their flat bodies up to
the caudal plate.”

Whitelegge speaks of the paguroid habits of certain Isopods, which
‘“live in small univalve shells and in company with young hermit
erabs.” Mimicry of external appearance and similarity of habitat is
probably very useful in the struggle for existence.

Many of the species found in North America also occur in other
parts of the world. The terrestrial Isopods have a wide distribution
as well as the parasites of fishes. The Arcturide form a rather
restricted group. Benedict says of them, In explanation of this fact,
that it 1s due to structure and habits. **'I'he youngare few in a brood
and are cared for by the parent until well able to care for themselves,
clinging to the mother’s antennae until ready to undertake a more
independent existence, perhaps on the very object on which the mother
is foraging for herself and brood. With habits of this kind the
chances of a wide distribution for any one-species must be very much
less than is the case where free-swimming young are produced in
large numbers.”

I have not attempted to give here a general aceount of the mor-
phology, as the reader is supposed to be familiar with the sources

I —— N menliesheleess ~ gl — —— I— e — —— — Tl

aSee Charles H. Snow, Marine Wood-Boreré, Trans. Amer. Soc. Civil Engineers,
XL, 1898, pp. 196-199, for notes in this connection.



PREFACE. IX

where such an account can be found. In another place? a brief
review of the Isopod structure has already been given.

It has not been considered worth while to encumber the legends with
detailed explanation of many of the figures that have been taken from
other auathorities; students, however, who desire to learn the signifi-
cance of the lettering not given in the illustrations, are referred to the
original papers.

As a final suggestion I would like to say that my object in under-
taking this work has been to assist the student in the determination of
the forms by giving figures and descriptions of all the species. It is
to be hoped, in case of omissions or errors, that leniency will be
observed, for the task has not always been easy.

HARRIET RICHARDSON.

WasmingTox Crty, November 1, 1905.

" POSTSCRIPT.

Since this monograph has been printed, and within the last few
days, Dr. H. J. Hansen’s paper on the Propagation, Structure, and
Classification of the Spheromide has been received.? With a large
amount of material, a comparison of types from various museums all
over the world, and a thorough examination ot specimens, Doctor Han-
sen has arrived at an excellent classification of this group, which has
heretofore been 1n an extreme state of confusion and so recognized by
all who have attempted to determine species or to refer them to their
proper genera. In Doctor Hansen’s paper new genera have been estab-
lished and some old ones canceled. The changes which particularly
affect the present paper and which I have not been able to make use
of in the text, inasmuch as Doctor Hansen’s paper was received too
late, are as follows: The genus Cussedisca, new” genus, must be can-
celed as being a synonym of Hansen'’s new genus Cassidinidea, Cwli-
cxa caudata, C. gilliana, C. sculpta, and C. cordata must be referred to
“Hansen’s new genus LParacerceis.  The following list shows these rela-
tions more exactly: Cassidisca ovalis = Cassidinidea oralis; Cassidisca
lunifrons = Casstdinidea lunifrons; Ciliczea caudata = Paracerceis cau-
data, Cilicea gilliana = Paracerceis gilliana,; Cilicea cordata = Para-
cerceis cordata,; Cilicea sculpta = Paracercers sculpta.

While in New Haven last summer 1 examined the second pleopods
of a number of cotypes of Dynamene perforata and found that the
males and females of this species were similar, with the exception that

e Contributions to the Natural History of the Isopods, by Harriet Richardson,
Proc. U. S. Nat. Mus. XX VII, 1904, pp. 4-17.

b Quarterly Journal of Microscopical Science, XLIX, Pt. 1. 1905, new ser., pp.
69-135. (October number received here November 11.)
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the endopod of the second pleopod 1n the male carried a stylet. The
females had the transverse foramen, which constituted the proximal
part of the abdominal notch, just as did the males.  With this modifica-
tion of Hansen’s genus Dynamenella, of which he makes Dynamene
perforate the type, 1 can then refer to it the following species: Dyna-
mene benedicti, Dynamene glabra, and Dynamene mmoorei.  The follow-
ing shows these relations more exactly: Dynamene perforate = Dyna-
menella perforata; Dynamenc benedicte = Dynamencella benedicti;
Dynamene glabra = Dynamenella glabra; Dynamene moorce = Dyna-
menella moorer. Inasmuch as only females are known of Dynamene
angulata and Dynamene dilatata, 1t can not he stated positively
whether they should be referred to Dynamenella or [Paracerceis.
Doctor Hansen says that, judging from the aberrant shape of the
antennule, D). dilatata must probably be established as the tyvpe of a
new genus.. -

In regard to Ciliceea linguicaudu and Ciliczea granulosa, Doctor
Hansen says that the former 1s probably, the latter perhaps, a species
of Cymodoce. Upon an examination of the pleopods subsequent to
the printing of my paper and the publication of Doctor Hansen’s 1
find that these two species not only should not be referred to the
genus Cymodoce, but not even to the section Cymodocini or to the
oroup Spharomine hemibranchiatee. Both branches of the fourth
pair of pleopods are similar, fleshy, with transverse folds, without
plumose setwx, and the outer branch is not two-jointed. These two
species, therefore, helong to the group Spharomina eubranchiate.
In these species the exopod of the third pleopod has an articulation,
and 1s therefore two-jointed. The character of the abdominal notch
without paired denticles would seem to exclude them from the genus
DParacercers as restricted by Hansen. The character of the uropods,
which are strongly altered, would exclude them from the genus Cer-
cets Milne Kdwards. They can not be placed with /faswellea Miers,
because they lack the large, mesial process on the sixth thoracic seg--
ment. It will be necessary to cstablish a new genus for these two
species, for which. I propose the name Discercers, €. granwlose bheing
the type. |

Doctor Hansen does not mention (ilicaea carinata in his discussion
of the species of this family. Upon examination, 1-find that the
branches of the fourth pleopoda are similar, fleshy, crossed with trans-
verse folds, the outer branch being unjointed. The outer branch of
the third pleopod is also unjointed. Although the only specimen 1s a
male, judging from the character of the uropods-and their similarity
to the males of other genera in this family, there 1s no stylet attached
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to the inner branch of the second pleopod, in this respeect being eom-
parable to Dynamene (NVaesa) Leach and Ancinella Hansen. 1 there-
fore make this species the type of a new genus Dynameniscus.

Doctor Hansen says that Splaeroma yucatanum has been established
on females or young males of animals belonging to the genus Cymo-
doce. 'T'he only specimen is a young female.

Toward the end of his paper Doctor Hansen makes the statement
that the species 7ecticeps converus was established on the female form
of Tecticeps alascensis, and therefore cancels the first-named species.
As Doctor Hansen had seen only the two sexes of Yecticeps alascensis
and had not seen any specimens of 7ecticeps converus, this error was a
natural one. lnasmuch as both sexes of both species are in the col-
lection of the U. S. National Museum, it would be well to point out
the sexual differences as perbaps 1 have not done sufficiently hereto-
fore or even In the pages to follow. 'T'he females of both Zecticeps
alascensis and Tecticeps converus differ from the males in having the
second pair of legs ambulatory and similar in structure to those fol-
lowing, while in the males the second pair of legs are subchelate. The
female of Zecticeps alascensis has the exopod of the uropod not longer
than the endopod, and thus differs from the male, which has the exo-
pod longer than the endopod. In the species 7. conwvexrus, however,
the exopod of the uropod is equal in length to the endopod in both
sexes. The females of the two species are quite similar, both having
the exopod of the uropod short, but they can easily be distinguished
by the difference in the position of the eyes, the difference in the shape
of the extremity of the terminal abdominal segment, and the difference
in the length ot the antennse. Male specimens are compared in the
pages to follow, and the differences given in the key are from a coni-
parison of males. It is to be hoped that with these additional notes
no dificulty will be found in distinguishing the two species, and that
the validity of Zecticeps converus, heretofore established, i1s eorrectly

maintained.

H. R.
WasninagToN Crry, December 1, 1905.
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585.—Phyllodurus abdominalis. «, Male. &, Young female. ... ......
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ILLUSTRATIONS. XLVII

F1c. 596.—Argela pugettensis. «, Dorsal view of immature female. b, Ventral
view of same. (Second post-larval stage).......oceoniaaa ...
597.—Argela pugettensis (Cryptoniscan stage) ... .. oo ...
598.—Parargeia ornata (After Hansen). a, Dorsal view of female. b,
Ventral view of female. ¢, Leg of seventh pair of female. d,

Leg of seventh pair of male. e, Head of female (ventral view).

f, Dorsal view of male. ¢, Head of male (ventral view)........
599.—Probopyrus pandalicola. «, Dorsal view of female. &, Ventral
view of same..... e e aeeseeseimemceececceeeaeceaaaacnaaca.—-
600.—Probopyrus pandalicola. Leg of sixth pair of adult female........

601.—Probopyrus pandalicola. Male ..... ..o e :

602.—Probopyrus floridensis. a, Dorsal view of female. b, Ventral

VIEW Of 8AmMe. o v o e et e iecccccccaccccccmeccaaa—a--
603.—Probopyrus floridensis. First lamella of marsupium .............
604.—Probopyrus floridensis. Leg of sixth pair of adult female.........
605.—Probopyrus floridensis. Male ... ... . ... ...
606.—Probopyrus bithynis. a, Dorsal view of female. &, Ventral view

0 G 7 11 0 1 S
607.—Probopyrus bithynis. First lamella of marsupium. Right side...
608.—Probopyrus bithynis. Leg of sixth pair of adult female ..........
609.—Probopyrus bithynis. Male . ... o ...
610.—Probopyrus bithynis. «, Dorsal view of female. &4, Ventral view

[0) 5T 1 0 - 500
611.—Probopyrus bithynis. Male .. .. .. ...
612.—Probopyrus alpheil. Dorsal view of female ... ____ .. _ ... __.......
613.—Probopyrus alphel. Male ... ... .o ...
614.—Probopyrus latreuticola. «, Male. b, Female ... ... ... ._.......
615.—Probopyrus latreuticola. °‘First incubatory lamella ... . ... _._.....
616.—Probopyrus latreuticola. a, First pleopod (showing both branches).

b, Second pleopod. ¢, Third pleopod. d, Fourth pleopod ......
617.—Bopyriscus calmani. a, Female. b, First incubatory lamella.._ ..
618. —Bopyriscus calmani. First pleopod. Female ... ... ... ... .......
619.—Bopyriscus calmani. Male .. .. ...
620.—Bopyrina abbreviata. Dorsal view of female. .. _. Coemmmeaaaaaa-
621.—Bopyrina abbreviata. First lamella of marsupiom. .. _____.. . _.....
622.—Bopyri<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>