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No. 7.— The Cidaridae. By HUBERT LymaN CLARR

Introduetion.

Twx opening years of the present century have witnessed the publica=
tion of an unusual number of quarto volumes dealing with the morphal-
ogy and classification of the Echini. In each of these the Cidaridae
receive conmiderable sttention, and many gonera of that family, new
either in name or in contents, are proposed. Aas the different writera
reveal wide divergence of opinion as to the relative impurtance of the
oharacters on which the classification of the Echini in basad, the arrange-
ment of the Cidaridas differs to an uunsual degres in these several re-
porta.  Mortensen (:03)" practically rejects previons classifications and
the principles on which they ara based, and, ignoring the fossil forms,
to which his method is not applicahle, recognizes thirteen genars and a
subgenuy, defined whelly in terms of the pedicellariae, the spicules of the
pedicels, and occasionslly the spines. It is ouly fair to state, however,
that the writer says frankly, these features are not “ sufficient for definitive
diagnoges.” He includea in hin clagsifiention 42 spocies, and lists 12
others which he is unable to place satisfactorily because of lack of infor-
mation about the pedicellarizse. Very soon after this volums appeared,
de Meijore’s (:0%)* valuablo report on the “Siboga™ Echini was pub-
lished. Unwilling to accept Mortensen’s genera unreservedly, the writer
adopts the olumsy and unsatisfactory method of recognizing only a single
genus, Cidaris, and using Mortensen's names for subgenera. Leter in
the ssmo year Agmasiz (:04)" in hia report on the Panamic deep-ses
Echini, points out the weakoesses of Mortensen's method and the unsatis-
factory oature of bis results, and emphasizes anew the great merpholog-
ical migmificance of the test (including the abactinal system). Two yeers

1 The Danlsh Ingolf-Expedition, 4, 1. Echinoidea. Fart 1. Th. Morteneen.
Translated by Torben Lundbeck. 183 pp., 21 pls. Copanhagon, 1008,

1 e Kchinoidea der Siboga-Expedition. J. C. H. de Meijere, 243 pp., 23 pls.
Leiden, 1904,

* The Panamic Deep Sea Echini, Alpxander Agussiz. Mem. Mus. Comp.
Zol., 31, 243 pp. 112 pls. "1004.
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later Doderlein (:06),! in an effort to avoid some of the difficulties of
Mortensen’s system, and yet to retain the valuable resnlts of his work,
offers a claasification of the recent Cidaridae, consisting of ten genera and
five subgeners, defined chiefly in terms of the pedicellarias. This olassi-
fication, however, is quite different from any of its predecessors becanse,
while Ddderlein attempts to apply rigidly the recent International Code
of zolilogieal nomenclature, his interpretation of certain perplexing cases
is quite different from either Mortensen's or Agassiz's. Finally Agassiz
and Clark (:07)? reject the proposed inmovations of both Mortensen
and Déderlein and offer considerabls evidence in support of their view
that the pedicellariae of the Cidaridas are as unreliable for generic char-
acters a8 are the spinea,

It is perfoctly ohvious, therefore, that the classification of the Cidaridas
i at the presept time in a state of great confusion, and that soms sffort
should ba mada to reduce if to order and place it on a permanent Lasis
Thenks to the great kindness of Mr, Agassiz, & very unnsual amonnt of
material, both recont and fossil, has been accessible to me during the past
two years, and I have endeavored to find and formulate n natural arrange-
ment of the Cidaridae. Needless to say, Mr. Amassiz iz not responsible
in any way for statements made or opinions expremsed in the following
pages, but whatever value my results may have are dus to his constant
sympathy and encouragement, and I wish here, in this inadequate way,
to express my thanks to him. I have algo to thank Dr. Richard Rath-
bun for the privilege of examining the collection of Cidaridae in the
United States National Museum, snd this proved to be of edded interest
‘because it has recently been studied by Dr. Mortensen, who, in many
ozses, left labale in his own hand, showing the viows ho held as to the
identification of the specimens. As my point of view differs fundamen-
tally from his, I desire to do him full justice, and the examination of a
collection, & large part of which has been named by him, waa therefora
of spacial importance to me. Finally I may add that in the prepara-
tion of this report I have personally handled not less than 3,100 apeci-
mens, repregenting 48 of the 60 recent spacies which sppear to me to be
valid, and all of the 15 recent geners herein recognized,

1 Die Echinoiden der dentachen Tsefsee-Expedition. Ludwig Diderlein. 290 pp.,
42 ple. Jena, 1900,

% Hawnilen aod other Pacific Echini  The Cidaridse. Alexander Agmssiz and
Hubert Lyman Clark. Mem. Mus. Comp. Zosl, 34, 42 pp., 44 pla. 1907,
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Historical summary.

The firat writer to use the name Cidaris for & genus of Echini was
Klein (1734), who, however, included all of the regular ses-urchins under
that pame. Lioné (1758) nsed the same name for & gpecies of Echinus,
but Leske {1778) was the first writer eubsequent to Klein who recog-
nigad Cideris as o genua. Ouly cne of the 28 apecies which be includes
in the genus belongs in the family Cidaridue as nndersteed to-day, and to
that one he gave the name papilinta. Now it is clear from both text
and figores that Leske intended to include under the name * Clidaris
papidlate ™ all thoss regulur Echini with the conspicuous interambalacral
tobercles of the Cidaridas, Hia  spaciea” is therefore & compesite group,
including not ouly the now well-known Furopean Dorocidars papillata,
bat also Phyllacanthus imperializ and several species of the restricted
genus Uideris, one of which appears to have been ¢ribw/oides Lamarck.
The next writer to deal with the classification of the Echini was Lamarck
('16), and he clearly indicates and defines the group which we now
call the Cidaridse. He-called them * Turbans,” under his genus Cidarites.
So far as the Cidaridae are concerned the name Cidarites is equivalent to
Laske's Cidaris papillata and iz obviously a synonym of Cidaria It
cannot be used, therofore, at tho present time for any genns of animala,
Lamarck histed eloven speciea of *Turbans,” all but one of which were
recognized and described by Alexander Agassiz in 1873, in his classio
% Revision of the Echini.” No attempt to subdivide the genus Cidaris
was made until 1336, when Brandt established the genns Phyllacanthus
for & supposedly new species, dulia. Ha divided Lemarck's Cidarites
into two sections, A (including the species not in B and for which he
golagted and namod fribulsides Lam, ns the type species) and B, Phylls-
canthus, with dulda for the type, and incloding also imperialis, Aystrix,
geramividen, snd pistillarie. Later investigation made it plain that of
theee four only fmperiadis and pistillaris are congeneric with dubia, and
tha other two were therefore returncd to Cidaria. In 1873 A, Agassiz
showed, however, that Lamarck's bacwlosa, verticillafa, aud ennulifera
bad important features in common with dubic and.imperialis and accord-
ingly placed them in Phyllacanthue. When Agasaiz and Deaor (’46)
considered the Cidaridas, they neglected Phyllacenthus, but eatablished
Goniosidaria with garanipides for the type, and with it associated & “new "
species quoys, which subsequently proved fo bs synonymous with
Lamarck’s fubarse. In 185064 Desor suggested ss genera of fossil Cida-
ridae, Rhabdocidaris, Diplooidaris, Porocidaris, and Leiocidaris, and ia
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1858 he described the fossil Eocidaria. ~ The same year (1858)
Quenstedt named Polycidaris and Leptocidaria for feasil forms. In
1862 Cottean desoribed the remarkable fossil Orthooidaris, and the fol-
lowing year the equally intercsting fossil Temnocidaris. In 1883,
A. Agassiz suggested the name Stephatiocidaris for Lamarck’s bisptnosa,
and Prionoidaris for pistillards. At the same time he proposed Chon-
drocidaris as a new genus fora notable apeciea from the Hawaiian Islands,
and Gymnocidaria for mefularia Lam. and & supposedly new species,
minor. He also proposed Orthocidarie and Temnocidaris as naw genora
of recent Cidaridse, but later (1869) withdrew them as prooecupied by
Cottean's fossil forma At this later date he suggasted Dorocidaris for a
uew species, abyssicola, ansociating with it afinds Phil. and papillafs Leske.
With the last Lamarck’s Aysfri is syncoymous, and consequently, as s
result of thess various changes; thers remained in Lamarck’s genus
“Qidaritea: Turbene” only the well-known Weet Indian species,
Eribuloiden. i

In the % Ravision of the Echini” (1872) A, Agassiz recognized only
six genera of the vecent Cidaridae, as fullows : —

Cidaris Klein, with 3 species, (Ineluding Gymnocidaris 4 Ag.)
Dorooidaris A, Agassiz, with L specics.  (Including Oetbocidaria A. Ag.)
Phyllacanthus Brandt, with 6 species. (Including Prionoeidaris A. Ag., and

Chondrocidaris A, Ag.)
8tephanocidaris A, Agassiz, with 1 specics.
Porccidaris Desor, with 1 specics.
Gonictidaris Desor, with 3 speci {Incloding Temnoeidaris A. Ag.)

Thiz classification has been maintained by Agassiz ever since, without
any changes other than the addition of ten more species (1881, 1883,
1898} and the unique genos Centrocidaris {1504).

In 1877 Btuder described Schleinitzia as a recent genus allied to
Phyllacanthus. In 1883 Pomel divided the “Cidaridés™ into thres
subfamilies, the Cidnariens, Goniocidariens, and Rhabdocidariens. The
firat eontains four geners, including of Agassiz's six only Cidaris, which
is divided into five sections (gubgeneral); the second subfamily con-
tains four genera also, inclnding Dorocidaris and Goniocidaris of Agassiz's
list ; the third contains seven genera, including the remaining three of
Agaasiz, though Stephanecidaris is cousidered only a subgenus {7) of Phyl-
lacanthus,  Although Pomel thus recognizes ifteen gonera and six sub-
gepera (T), his classification of the recent forms is essentially identical
with that of A. Agassiz. The new genera which he propuses are Tylo-
cidaris, Stereceidaris, Typocidaris, and Pleurocidaris, all for foasil
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forms. His proposed subgenera of Cidaria are, Plegiocidaris, Pars-
cidaris, Procidaris, Polycidaris, and Eucidaris. In 1884 Zittel proposed
Auvanlocidaris for a fossil cidareid, end in 1885 Disdertein used the name
Discocidaris for some recent Japanese species.  In 1887 Diderlein pub-
lished a classifieation of the Cidaridae, ineluding the fossil ax well as the
reecat forms. Of the 22 genera which he recognizes, 15 include only
fosnil species. He rejecta Stepbanocidaris aliogether, and uses Desor's
name Leiovidaria for Phyllacenthua For eome inexplicable reasom he
considers Porocidaris sharreri A. Ag. as a living representative of
Pomal's genus Plourocidaris, To another of Pomel's genera, Stereo-
cidaris, he assigns three recent Japanese epecies which he deseribes.
He proposes four new genera of foesil cidaroids, but only gives names to
thraee ; Mikrocidaria, Trindocidaris, and Miscidaris, In 1882 Duncan's
“ Ravision of the Genera . . . of the Echinoidea " appeared, with a classi-
fication of the Cidaridae, which at first sight unigue, but oo exam-
ination proves to be novel only in the rank assigned to tha different
groups.  The writer dividea the family into two scetions, of which the
first contains four peners and one subgenus, and the d contains
two generz. For recent forms only the gepus Cidaris, with & sub-
genna Goniocidaris, is allowed, but the heterogeneons mature of such a
gonus s a0 far acknowledged that it is divided into seven “ divisions," of
which five contain the recent species. These five © divisions™ with the
subgenus Goniocidaris eorrespond in nsme and contents to the gemera
maintained by A. Agassie.  In 1902 Lambert proposed for certain fossil
and recent Cidaridae previously referred to Stereocidaris, the name
Phalacrocidaris, and in 1903 he suggested for some fossil epecies allied
to Phyllecanthus, the nams Anlacocidaris, '

In 1903 Mortensen entirely resrranged the recent species of the
family, uniting or separsting them according to resemblances or differ-
ences in the large globiferous pedicellarian.  In this way he makes thir-
teen geners end & subrenns, and although be unaes the names of the six
geuers of A, Agassiz, the grouping of the species is wholly different from
that writer's. Mortanson's classification is na follows : —

Dorocidaris A. Ag. (emend.), 4 species-
Tretocidans, g. ., 3 apeci

Btephanocidaris A- Ag. (emend.), § species.
Bchizocidaris, g- n., 1 species.

Cidaris Klein (emend.), 8 species.
Chondrocidsris A, Ag., 1 species.
Acanthocidaris, g. n., 1 species.
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Stareccidris Pomel, 10 species.

Goniocidaris Desor, 4 species and subgenus Discocidaris Doderlein, 3 species
Petalocidaris, g. 0., 1 apecies.

Phyllacanthus Brandt (emend.), 3 species.

Histocidars, g. n., 1 species.

Porocidaris Desor, 1 spocies and 1 vasiety.

Geons undetermined, 18 species.

Total, 66 apeeics and 1 variety.

Of these 6 apecies, saven, and the one variety, are described for the first
time, but cuoly oue of them is figured. Unfortunately Mortensen was
handicapped by lack of material and the apparent wecessity of not de
nudiog even in part the specimena which were available, and as a conse-
quence his deseriptions are, with one excoption, incomplets, and in several
cases quite inadequate. Good phutographa of his types would be & very
great help in recognizing theee supposedly new apecies.

In 1906 Doderlein prosents his clasaification of the recent Cidatidae,
the result of more than twenty years'stady of the family. Tt is radieally
different from his earlier (1887) arrangement, not merely because no
reference is made to fossil forms, but because he endeavors to make nse
of Mortensen's prineiples, which his ewn observations often contradiot 1
and his judgment not infrequently condemos® This latest arrangement
of the family is as follows: —

Cidaris Leske (syo- Dorotidaris A. Ag.), & species.

Tretocidaria Mort 3 speei

Cidarites Lamarck (syu- Cidaris emend. Morlensen). -
Bubgenus Dorocidaris A, Ag., & spegies.

Gymoocidaris A. Ag-» § species and 1 variety.

Blephanceidaris A. Ag., & species and 7 variobics.
Chondrocidaris A. Ag., 1 species.

Gooiooidaris L. Agessiz et Desor.
Bubgenns Goniocidaris 8. str., 6 speeies.

Discovidaris Did., § speci
Blereoidaris Tomel, 14 species.
Acanthocidaris Mort 1 spocies.
Phyllacanthus Brandt, 1 species and 3 varisties.
Histocidaris Mortensen, 2 species.

Porocidaris Desor, 1 species and 1 variety.
Genus undetermined, 6 species.
Total: 10 geners, 5 subgeners, 57 species, and 12 varieties,

t Compare page 102, line 24, with page 106, lines 34-85 and page 109, lines 30-21.
t Bee p. 00 of weg.
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