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Within the last few years, it has been proved that the occurrence of
the remains of fishes in many of the western groups of rocks, is by
no means rare. In the Clinton group at the base of the Upper Silu-
rian, as developed in the Lake Superior district, we have detected
markings similar to those in the same group in New York, made b
some vertebrated animal, probably a fish. Mr. Joseph Sullivant has
observed the remains of fishes consisting of teeth, scales and fins in
numerous instances in the Cliff limestone of Columbus, (Upper Silu-
rian,) and Prof. Agassiz, in a recent visit to the quarries, was enab!ed
to collect numerous specimens, and we may hope, ere long, to receive
exact information as 1o the character of these ancient species.

Dr. Norwood found a well-preserved jaw in the same group, at Mad-
ison, [a.  Messrs. Whittlesey and Brainard of Cleveland have bronght
to light well-preserved specimens from the Devonian, or perhaps sub-
carboniferous system of Northern Ohio; while at Zanesville and Cam-
bridge, we have indisputable evidence of their occurrence in the true
carboniferous.

4. Sulphate and Carbonate of Copper of Bristol, Conn.—On page
222 we failed to state that the copper ore contains both sulphuric and
Zarbunic acids, but the fact of their chemical combination remains in

oubt.

IlI. ZooLoGY.

L. On the Classification of the Crustacea Grapsoidea; by James D.
DaNa.—The GRAPSOIDEA, in the system here explained, correspond to
the Cyclometopa of Edwards, excepting that we separate the Telphusa,
group and place it with the Cancroidea.* S

A few of the species have the fourth joint of the outer maxillipeds
articulated by the inner angle with the third, as in the Cancroidea: of
these we make the family GoNorLAciDE, or the (GRAPSOIDEA CAh_icmmm.

In all the other species, this articulation is remote from the inneran-
gle, being either near the middle of the apical margin or at the outer
angle. The near universality of this character among the Grapsoidea
1s proof of its importance, and sustains us in removing from along side
of the Gonoplacide the Macrophthalmi.

The Macrophthalmus and Ocypod groups are closely related, and
with Doto make our second family the MacropHTHALMIDE,—Ccharacier-
ized by the great length of the eye-peduncles, the very narrow front,
and the 2nd joint of the male abdomen narrower than the correspond-
Ing part of the sternum. .

The Grapsus family—the third has the same limits as in the system
of Milne Edwards. The form is subquadrate, with the lateral margin
anteriorly more or less acute ; the front broad ; the eyes of moderate
length or short; the second joint of the male abdomen usually not nar-
rower than the corresponding part of the sternum. We give more fﬁ!’
Portance than has hitherto been done to the fact of the outer. ma:l i-

s having an oblique piliferous crest on the surface or pot; .3". e
make this characteristic the basis of a subdivision of the Grapside (ex- «

clusive of the Plagusinz) into the subfamilies Grapsine and Sesarmine,
SR ,

# This volume, p. 130.
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the former characterized by the absence of this crest. A survey of
the groups will at once show, we believe, that we follow natural lines
in this subdivision. The Plagusine are distinguished by longitudinal
sinuses in the front of the carapax for the inner antennz.

The family GecarciNipE—the fourth—is the same in limits as the
“ Gecarciniens” of Edwards,—the species are remarkable for their
thick obese forms, high rounded front and antero-lateral margin, and
for having the second joint of the male abdomen but slightly narrower
than the corresponding part of the sternum.

The family PinNorHERIDE—the fifih—differs from the ¢ Pinnothe-
riens” of Edwards in the removal of the genus Doto, closely related
to Ocypod, and also the genus Myctiris, an aberrant form between
Pinnothera, Doto and Heleecius, but very peculiar in being narrow an-
teriorly, and having no distinct orbits for the retraction of the eyes.
The genus Myctiris constitutes the last or sixth family MycriripE. ln
the Pinnotheride, the male abdomen is much narrower than the ster-
num behind, which character separates them from the Gecarcinide.

We do not believe in a properly lineal order in classification ; yet
the succession we have given to the families is a natural succession, as
nearly as can be made. The first, Gonoplacide, link the Grapsoidea
with the Cancroidea, and the genus Eucrate is very near Eriphia and
Panopzus in form. The second, Macrophthalmide, is closely allied
to the first, so much so that Marophthalmus and Gonoplax have been
arranged in the same group. The third, Grapside, are again very
near the Macrophthalmide, and the genus Helice is almost as correctly
placed with one as the other. Thence the transition is as gradual also
to the fourth or Gecarcinidee, and from the fourth to the fifth or Pinno-
theride, and from the fifth to the sizth or Myctiridee. Still, there are
other relations of somewhat less prominence which this order does not
exhibit. That of Elamena to Inachus has long been recognized.

The Gonoplacide are placed in the Cancer group by DeHaan, who
neglected the important distinction based on the male verges. The
c_other genera, exclusive of Pinnothera and the species related, he divides
into two groups, the Ocypus and Grapsus groups, the former having the
fourth joint of the outer maxillipeds articulated with the outer angle of
tl?e third, and the latter, articulated with the middle of the apical mar-
gin ;—a distinction difficult to carry out and dividing natural groups, as
the Gecarcinide, Grapside, &c. His genera of the Ocypus group,
are, Doto, Scopimera, Myctiris, Gelasimus, Macrophthalmus, Cleistos-
lom:_l.,.Cardisoma, Chasmagnathus, Helice, Uca, Ocypoda, Acanthopus
(a _dmsion _of Plagusia) ; those of the Grapsus group, are, Gecarcinus,
Philyra (division of Plagusia), Plagusia (another division), Grapsus,
Trlci_mpus, Eriocheir, Pachysoma, Goniopsis, Platynotus, Brachynotus,
_Naunlngrapsus, Cyclograpsus, and in his * Decas Septima,” publiShed
in 1849, he unites with the group, Pinnotheres and Hymenosoma.

We add a few words on the genera of Grapsipz. Both De Haan*
and Randallt have divided the Grapsus of authors into two genera, ac-

. cording to the short or oblong form of the third joint of the outer max-

I

* Faun. Japon., p. 83, 1833.
t Jour. Acad. Nat. Sci,, Philad,, viii, 124, 126.
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illipeds. The former are De Haan’s Grapsi, and Randall’s Pachy-
grapsi; the latter De Haan’s Goniopses and Randall’s Grapsi. But
the length of this joint, as we have shown in many other cases, is a
characteristic of small importance, and such a basis for subdivision is
therefore wrong. ‘There are two natural groups; one with arcuate
sides, like G. pictus, and the other with straight sides like G. cruenta-
tus and G. messor; and in each, this joint may be short or oblong.
G. variegatus, like G. pictus, has the joint oblong; yet a species
every way similar and hitherto referred to the variegalus has the same
joint not longer than broad.* We hence reject this subdivision and
adopt two others, viz: Grapsus, having arcuate sides, and Goniograp-
sus, having straight sides. The latter forms the transition to Sesarma
and G. cruentatus is like the Sesarme in habit.

The genus Cyclograpsus of Edwards is characterized by its author
as having a piliferous crest on the outer maxillipeds, though exceptions
are admitted. Subsequently, M’Leay made his genus Gnathochasmus
on the same type. Some recent authors have taken M’Leay’s i
for these typical species and restricted Cyclograpsus to the exceptions.
We find no authoritly in the rules laid down by the British Assuciathn,
or in the nature of the case, for thus perverting Cyclograpsus from its
true type as first established, and we therefore make Gnaih.ochasmus
& synonym of it, and adopt a new name for the species without the
piliferous crest. This we believe is due to M. Edwards.

The following is a synopsis of the Families, Subfamilies and Genera
of Grapsoidea :—

CRUSTACEA GRAPSOIDEA.

l. ARTICULUS MAXILLIPEDIS EXTERNI 4TUS ANGULO STII INTERNO
ARTICULATUS.

Fau. I. GONOPLACID .

Carapax transversus. Frons quarta parie latitudinis carapacis longior,
paulo deflexus, Jamellatus. Antenn® intern® transverse. Articulus
abdominis maris 2dus sterno contiguo angustior.

G. 1. Evcrate, De Haan.t—Carapax antice arcuatus, parce de-
clivis, Panopeo forma antennisque affinis. Appendices maris
sexuales e sterno ori@ abdomineque tecie. Pedes maris anticl
breves, crassi. Oculi breves. Abdomen maris 5-articulatum,
versus basin sterno contiguo vix angustius.

G. 2. Curronorus, De Haan.{—Carapax antice arcuatus, parce
declivis, margine antero-laterali rotundato. ARPE’!](]IC&S maris
sexuales e basi pedum ortz, in canaliculo sterni ducie, deinde
abdomine tecize. Oculi breves. Pedes maris antici prelongi.

—

* The species referred to is one from Valparaiso. The . variegatus, according
to its deserpieption by Edwards, and the figure by Guerin, has the joint quite oblong.
The Vﬂlparaiso species, which we name the Grapsus p.famfroﬂs, has this jomt no

c than broad.

4 Crust. Faun, J 36.  Geryon, Kroyer, Tidskrift, i, (1837,) p. 15, pl. 1.
1 De Haan, Cru:fo;;u%. Japon,, p. 20. Pseudorhombila, Edwards, Crust. ii, 68,

%
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G. 8. Gonorrax, Leach.—Carapax latus, trapezoidalis, antice
elongaté transversus, angulis anticis acutis. Appendicibus maris
sexualibus Curtonoto affinis. Oculi longi. Pedes maris antici
prelongi.

2. ARTICULUS MAXILLIPEDIS EXTERNI 4TUS ANGULO 3TII INTERNO NON
ARTICULATUS.

Fam. 1. MACROPHTHALMIDZE.

Oculi tertia parte latitudinis carapacis non breviores. Carapax sub-
quadratus, s@pissimé transversus, antice latissimus, angulis anticis acu-
tis, lateribus non arcuatis. Antenn® interna sive transversa sive lon-
gitudinales. Articulus abdominis maris 2dus sterno contiguo angustior.
Acrticulus maxillipedis 3tius costd obliqua piliferd nunquam ornatus.

1. MACROPHTHALMIN A.—Antennz interne transversa, sub fronte

insitaz. Antennz externz basi frontem appress@. Articulus maxilli-
pedis externi 4tus apertus.

G. 1. Creistostoma, DeH.*—Carapax subquadratus, paulo trans-
versus. ['rons quartd parte latitudinis carapacis vix brevior.
Oculi longiuseuli. Pedes antici maris femineve breves. Artic-
ulus maxillipedis externi 3tius 2do vix minor, quadratus.

G. 2. MAcROPHTHALMUS, Latr.—Carapax latus, transversim rect-
angulatus.  Frons angustissimus.  Oculi longissimi. Articu-
lus maxillipedis externi 3tius 2do multo minor.

2. OCYPODINE.—~Antenn® internz longitudinales, juxta frontem
utrinque insitee. Antenn® extern® fronie paulum remotz. Articu-
lus maxillipedis externi 4tus apertus, 3tius 2do minor.

L. Articulus mazxillipedis externi 2dus 3tio valde major.

G. 1. Gerasimus, Latr.—Oculi graciles, corned parvuld, parce
oblongi. Pedes maris antici portentosé inequi. Manus minor
debilis, digitis seepissimé instar cochlearis excavatis aut spatulatis.

(. 2. Herva@civs, Dana.t—Oculis habituque Gelasimo affinis. Pt_a--
des antici subaequi. Abdomen versus basin sterno contiguo vix
angustius. Maxillipedes externi sulco lineari fere longiludiﬂah
superficie notati.

G. 3. Ocyropa, Fabr.—Oculj crassi, cornea longé, fere ad pedig!j-
culi basin productd. Pedes maris antici ingequi, minoris digius
acuminatis. Abdomen basi angustum. Carapax transversus.

2. Articulus mazillipedis externi 2dus 3tio parce major, non oblongus.

G. 4. Scormmera,i DeH.—Corpus globoso-cubicum, Pedes ma-
ris antici subzqui, non crassi. Habitu Gelasimo affinis.

3. DOTINAE.—Articuli maxillipedis externi 4tus et sequentes 3!i0
celau,

Genus Doro, DeH.§—Corpus subquadratum.

* Crust. Faun. Japon,, p. 26.—From saioros, shut, and gropa, mouth—not Cleis-
totoma. t Includes Gelasimus cordiformis. -
% Crust. Faun. Japon,, p. 24. § Crust. Faun. Japon, p. 24.
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Fam. III. GRAPSIDA.

Oculi tertid parte latitudinis carapacis breviores. Carapax subqua-
dratus, sepius depressus, lateribus aut rectis aut arcuatis. Antenne
internee transversee. Articulus abdominis maris 2dus sterno postico
s®pius vix angustior. Articulus maxillipedis externi Btius sive inorna-
tus sive costd obliqua ornatus. Palatum lined elevatd vie efferentis
limite instructum.

1. GRAPSIN/E.—Antenna interne fronte tecte. Articulus maxilli-
pedis externi 3tius costd obliqud in 2dum productd non notatus.

1. Maxrillipedes externi viz hiandes.

G 1. Pseupocrapsus, Edw.—Articulus maxillipedis externi 3tius
orbiculato-cordatus, aut subquadratus, 2do brevior. Frons
dimidio latitudinis carapacis vix brevior. Carapax lateribus
arcuatus.

G. 2. Eriocnetr, DeH.*—Articulus maxillipedis externi 3tius uti
in Pseudograpso. Frons dimidio latitudinis carapacis mulio bre-
vior. Carapax subpolygonatus.

G. 3. Pratynorus, De H.t—Articulus maxillipedis externi 3tius
2do longior, margine postico valde obliquo. _
G. 4. Tricaorus, De H.j—Articulus maxillipedis externi 3tius
latior quam longior, extus dilatatus. Pedum articuli 5tus

6tusque posticorum conipressi denseque ciliati.

2. Maxillipedes externi rhomboidice hiantes.

G. 5. Grarsus, Lamk.—Carapax transversim lineolatus, lateribus
plus minusve arcuatis. Frons dimidio latitudinis carapacis bre-
vior. Antenn® externz juxta frontis latera oblique exserie.
Tarsi spinulis armati. :

G. 6. Gonrograrsus, Dana.§—Carapax transversim lineolatus.

lateribus rectis, postice s@pe convergentibus. Frons dimidio

latitudinis carapacis longior. Antenna externa sub frontis mar-
gine sepius exsertze. Tarsi spinulis armati.

o S

* Faun, Japon,, p. 32, 59.—The genus Utica of White, (Ann. Mag. Nat. Hist, xx,
206, and Crust. voy. Samarang, 52, pl. 13, fig. 6,) appears to bave the essential char-
Acteristics of Eriocheir, and like Eriocheir differs but little from Pseudograpsus.

e front is narrow, the form subpolygonal, and it lives like E. Japomc!.ls, in esl}-
Water.  The bushy hair on the hand 0‘5 the Japan species is not necessarily a generic
Charn.c_t,er, The name Eriocheir is therefore unfortunate, and it would be better for
the science to substitute the name given by White.

d The E. penicillatus of De Haan, (p: 60, pL 11, £ 6,) appears to be a true Pseu-

us.

F};ﬂm Jap., p. 34. b
Bracuyzorus is the name of another genus by De Haan based on a Mediterranean
Species described by Risso, Hist. Nat. de I'Eur. Merid,, v, 13. The male abdomen
15 but 4jointed, the female T-jointed; 2d and 3d joints of the outer maxillipeds of
W““%rlengg:, and the 3d truncate at eitl::;:xgm::;itx. %

aun. Ja 32— Varuna of Edw rust. 1, 94.

Aggm. St of Do Haan, F.Jap., p. 33, and Pachygrapsus of Randall,

J. Acad. Nat. Sci,

viii, 126,
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G. 7. Prangs, Leach.*—Carapax non lineolatus, levis, fere quad-
ratus, parce oblongus. Frons rectus. Articulus maxillipedis
externi 3tius latior quam longior, cordatus. Tarsi spinulis
armati.

G. 8. Hemierarsus, Dana.t—Carapax non lineolatus, fere levis,
lateribus plus minusve arcuatis. Frons rectus aut rectiusculus,
antennis internis tranversis. Articulus maxillipedis externi 3tius
fere orbiculato-cordatus, Tarsi inermes.

G. 9. Cyrrocrarsus, Dana.—Carapax gibbosus, subhexagonus
non lineolatus. Frons sursum sinuosus, antennis internis obliguis,
inplicis frontis insitis. Articulus maxillipedis externi 3tius subor-
biculato-cordatus. Tarsi inermes.

2. SESARMIN E.—Antennz internz fronte tecte. Articulus max-
illipedis externi 3tius costa obliqua in 2dum preducta notatus.

1. Articulus maxillipedis externi 3tius apice rotundatus.

G. 1. Sesarma, Say.j—Carapax quadratus, seepe partim lineolatus,
lateribus rectis, fronte recté preerupto. Abdomen maris versus
basin sterno contiguo vix angustius. Tarsi seepe armati.

G. 2. Sarmativm, Dana.—Carapax subquadratus, lateribus arcu-
atis, fronte curvatim declivi. Abdomen maris versus basin
sterno conliguo vix angustius. Tarsi inermes.

2. drticulus maxillipedis externi 3tius apice truncatus et swpe excavatus.

G. 3. CvoLograpsus, Edw.§—Carapax levis, medio planus, ad
margines anteriores declivis, lateribus arcuatis, integris. Abdo-
men maris versus basin sterno contiguo vix angustius.

G. 4. CuasmacNatrUs, DeH.||—Carapax convexus, subquadratus,
lateribus arcuatis et antice emarginatis, fronte curvatim deqhvl-
Oculi breves. Abdomen maris versus basin sterno contiguo
parce angustius. .

G. 5. Hevice, DeH.§|—Carapax quadratus, lateribus parallelis,
rectis. Oculi longiusculi. Abdomen maris versus basin sterno
contiguo multo angustius.

3. PLAGUSIN/E. Antenn® internz sinubus frontis longitudinalibus
apertza,

G. 1. Acantrorus, De H**—Corpus valde depressum. Articu-
lus maxillipedis externi 3tius oblongus, parvus, apice 2di multo
angustior. Ramus maxillipedis 1mi internus apice angustus et
not transversus.

* Mss. Mus. Brit.; the genus is recognized irt Bowdich's “ Madeira and Porto Santo,”
p. 151 ; and more lately in Bell's Brit. Crust., p. 183.—Nautilograpsus of Ed
Crust. ii, 89,

t Grapsus (subgenus) of De Haan, F. Jap., p- 31 Cyelograpsus, in part, of Ed-
wards, Crust. 1i, 77.

g Jour. Acad. Nat. Sci, i, 76, 1817. Pachysoma, of De Haan, Faun. Japon., p- 33.

Crust. ii, 77.—Gnathochasmus, of M’Leay, Smith’s Illust. Zool. S. Africa, and

Cat. Crust. Brit. Mus. by A. White, 1847, 40.

| Faun. Ja P 27. Faun. Japon., p. 28.
*% Faun. Japon,, p. 29, Corresponds to Plagﬂﬁa clam'mlzw. ¥
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G. 2. Pracusia, Latr.*—Corpus minus depressum, crassivs. Ar-
ticulus maxillipedis externi 3tius apice 2di vix angustius, raro
longior quam latior. Ramus maxillipedis Imi internus apice
lransversus.

Fam. IV. GECARCINIDZE.

Oculi breves. Carapax obesus, paulo transversus, antice latus, cur-
vatim declivis, lateribus arcuatis poneque oculos large rotundatis, vix
dentatis. Antennz interne transverse. Articulus abdominis maris
2dus sterno contiguo vix angustior. Acrticulus maxillipedis externi 3tius
costa obliqua piliferd non ornatus. Palatum lineé elevata vie efferentis

limite non instructum.

1. UCAINAE. Articulus maxillipedis externi 4tus apertus.
1. Mazillipedes externi non hiantes.

G. 1. Uca, Leach.—Articulus maxillipedis externi 4tus angulo 3tii

externo insitus.
G. 4. Gecarcinvcrs, Edw.t—Articulus maxillipedis externi 4tus

marginis medio apicalis 8tii insitus.
2. Maxillipedes externi rhomboidicé hiantes.

G. 3. Carpisoma, Latr.—Articulus maxillipedis externi 4tus apice

3til externo insitus. ;
G. 4. Gecarcorpes, Edw.—Articulus maxillipedis externi 4tus

marginis medio excavato apicalis 3lii insitus.

2. GECARCININE. Articuli maxillipedis externi 4tus et sequentes
3tio celatus.

G. 1. GEcARCINUS.
Fam. V. PINNOTHERIDZE.

Oculi breves, orbitis insiti, raro non retractiles. Carapax sive obesus
sive depressus, raro paulo oblongus et interdum parce rostratus, lateri-
bus valde rotundatis. Antennz internse aut transversz aut obliquee.
Abdomen maris angustum, versus basin sterno contiguo valde an-

gustius. [Species omnes parve.]

2. PINNOTHERINE. Articulus maxillipedis externi 2dus parvulus
aut obsoletus. Corpus sive obesum sive depressum.

* Plagusia and Philyra of De Haan, Faun. Japon,, p. 31; the latter genus in his
ystem including Plagusia depressa of authors, and the former the P. squamosa. The
Inction between his two genera consists in this; the palpus of the outer maxilli-
In Plagusia has a flagellum, and that of Philyra, none. The name Pka.lyra
to another genus of earlier date, instituted by I ch ; moreover, the resem-
hmmnaa between the species of these groups is so close in other characters, that we
: JI consider the distinction important as a generic character.
.t Jacquemont’s Voy. dans I' Inde, plate 1.
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