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ITI. Synopsis of the Polyps and Corals of the North Pa-
cfic Ezploring Ezpedition, under Commodore C. Ring-
gold and Captain John Rodgers, U. S. N., from 1853
to 1856. Collected by Dr. Wm. Stimpson, Naturalist to
the Ezpedition. With Descriptions of some additional Spe-
cies from the West Coast of North America.

By A. E. VERRILL.

Parr III. MaDREPORARIA. With two Plates.

[Communicated February 29, 1865.]

In a natural arrangement of Polyps, as stated in
Part L. of this series, the order ActiNaRIA should follow the
ALCYONARIA, they standing next to them in grade, as is
shown by many features of their structure. Thus the Ac-
tinide have a highly specialized muscular basal region, which
is used in locomotion in various forms; they have a more
highly developed tentacular system than the Madreporaria,
these organs often being variously branched or lobed; and
frequently there are various other ambulacral organs, either
within the tentacles, around the mouth, or on the sides be-
low the tentacles, such as lobed or foliaceous appendages
for respiration or adhesion, colored spherules, perhaps organs
of visual sense, suckers, cinclide, pores, tubercles, &ec.,
nearly all of which arc wanting in the present order. The
walls also are highly muscular throughout, while in MADRE-
PORARIA the lower portion becomes solidified by calcareous
deposits and serves merely for attachment or protection.

Again, if we take into consideration the number or
repetition of the lateral homologous elements or spheromeres
around the longitudinal axis, or rather on the two sides of a
median plane, we find that in each order there are genera
having a definite and small number, which in Madrepora is
twelve, as in Peachia and other Actinie, while other gen-
era in each have a large number, increasing indefinitely (as
Fungia in MADREPORARIA, Metridium, &c. in ACTINARIA).
While, therefore, this character can be used only to indicate
grade within each order, it is nevertheless true that the Ac-
TINARIA present some genera in which the number is six, the
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18 VERRILL, SYNOPSIS OF

smallest consistent with their structure (Antipathes, &c.)
and several others in which it is constantly twelve, but the
smallest number of tentacles observed in any well formed
individual of MADREPORARIA 1S twelve, as in Porites, Madre-
pora, &c.

The bilateral arrangement of parts is very well brought
out in each order, but, perhaps, as strongly as in any in
some AcTINIE in which the mouth is oblong and furnished
with peculiar tubercles in pairs on the sides, but differing
entirely at its opposite ends (Peachia, Siphonactinia, &c.)..
In other cases one of the tentacles in the median plane is
much longer or differs in color and structure from the rest.

The character of being simple or compound, which has
been referred to by some authors as indicating grade, seems
to be of little or no importance. In each of the two orders
under consideration, both simple and compound species
occur, and sometimes within the same natural family,
while many that are simple when fully grown, doubtless in-
crease while young by fissiparity or gemmation. There
seems at least to be no reason to suppose that a compound
attached Madrepora is so highly organized as the freely
moving Actinia, which has a far more highly complicated
structure and more diversified functions.

In the present article, however, it has been found more
convenient, on account of the arrangement of the plates, to
take up the Actinaria after the Madreporaria.

ORDER, MADREPORARIA Edw. and Haime, restricted.

This division I have raised to the rank of an order, thus
making it parallel with Arcyowaria, long since separated
by Milne Edwards, Blainville, and others, as well as with
AcTINARIA, Which has hitherto been united with it, either as
a suborder, or more intimately combined, so that sometimes,
even in recent works, families of the two groups are placed,
in close proximity within the same tribe.

The group itself, however, has been recognized as a natu-
ral one by several authors, and the same limits have been
assigned to it as I have given, with the exception of some
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genera more recently referred to other classes, and espe-
cially the Tabulate corals, which were included by Milne
Edwards and Haime, but which, according to the observa-
tions of Prof. Agassiz, who has seen the Polyps of Mille-
pora', belong among the HYypromra. This genus, however,
was not united with the group of Zoanthaires by Blainville,
but with the Bryozoa or Polypoid Mollusks.

Exclusive of the exceptional genera, this order corres-
ponds to the great genus Madrepora of Linnzus, Pallas, El-
lis, Esper and other writers of the last century; to the sec-
tion Polypiers lamelliferes of Lamarck® and Lamoroux?;
to the group of Zoanthaires pierreuz of Blainville*; to part
of the suborder Actinarie of Dana’, Agassiz® and others;
and to the third suborder of Zoanthairia, named MaDREPO-
RARIA, in the works of Milne Edwards and Haime?. The
latter arrangement I have adopted in a former papers.

This order has been sufficiently characterized for my
present purpose in the Synopsis of the Classification?, as
well as its subdivisions and principal families.

SUBORDER, MADREPORACEA Dana, pars.
Faminy, MapreroriDE Dana,

MADREPORA TURGIDA Verrill, nov. sp.

The corallum consists of a cluster of thick, irregular
branches arising from a large massive base. The branches
are short and turgid, rounded and elevated at the ends, or

1 Contributions to the Nat. Hist. U. S., Vol. IIT., page 61.

2 Histoire des Animaux sans vertebres, t. I1., 1816.

3 Exposition methodique, 1821.

4 Dictionnaire des Sci. naturelles, 1830, and Manual d’ actinol., 1834.

5 Zoophytes of the U. S. Expl. Exp., 1846.

6 Contributions to the Natural Hist. of the U. S. Vol. 1, p. 151, 1857,
Vol. IIT., p. 60, 1860. The Group Actinaria of Dana is here considered an
order parallel with Alcyonaria.

7 Histoire Naturelle des Coralliaires, Vol. II, p. 4, 1857.

8 Revision of the Polyps of the East Coast, U. S. in Memoires Boston
Soc. Natural History, Vol. I, page 14, 1864.

9 These Proceedings, Vol. IV, p. 145, 1865.



20 VERRILL, SYNOPSIS OF

often dividing into a cluster of short, obtuse branchlets. Lat-
eral corallites, irregular in size and position, swollen below,
smaller at the ends, appressed, turned in various directions,
the summits often incurved; cells opening inward, small,
usually showing six nearly equal septa. Terminal corallites
not much exceeding some of the lateral omes in size, thick,
obtuse, but little prominent; cells showing twelve septa,
those of the second cycle much narrower than the rest.
Surface of the ccenenchyma and exterior of the corallites
loosely porous, covered by crowded lacerately divided gran-.
ules or small spines, with numerous openings between them.
Coste scarcely apparent.

Color of unbleached coral, light brownish yellow.

Height of the only specimen collected 6 inches; length
of branches 3 ; thickness about .25.

Loo Choo Islands. Dr. Wm. Stimpson.

MapreEPORA HEBES Dana.

Specimens of a Madrepora, the locality of which is not
certainly known, but supposed to have been collected
at the Loo Choo Islands or Tahiti, are in the collection.
These I am not able to distinguish from Madrepora hebes
Dana, by comparison with his typical specimens from Tahiti.

MADREPORA NOBILIS Dana.

Fragments in alcohol.
Gaspar Straits. Capt. Stevens.

MADREPORA TERES Verrill, nov. sp.

Corallum arborescently branched. The branches long,
round, slightly tapering, spreading at an angle of about 50°;
branchlets slender, rapidly tapering, rounded at the end.
Apical corallites small, scarcely prominent, with six septa
well marked, and six rudimentary ones between. Lateral
cells small, not crowded, arranged evenly on all sides; those
towards the ends of the branches opening upward, and pro-
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vided with a small ligulate border-on the lower side; those
on the larger branches opening outward, wholly immersed ;
the margins even with the surface of the branches. Coenen-
chyma strongly vermiculate and sharply scabrous. Branch-
es 6 or 8 inches long; .5 of inch in diameter; cells about
.04.

Ousima. Dr. Wm. Stimpson.

This species is allied to M. stigmataria M. Edwards and
Haime, and M. virgata Dana. The latter differs in having
smaller and more crowded cells, which are throughout
tubular and slightly prominent. The former differs in its
mode of growth and the form of the corallites.

MADREPORA ARBUSCULA ( ?) Dana.

A fragment of a Madrepora closely allied to this species
is in the collection, in alcohol. Tt is the summit of a round
and rather slender branch, covered with prominent, tubular
corallites, varying considerably in size, crowded and directed
upward. The terminal ones are about twice as large as the
lateral ones.

Kagosima Bay, Japan. Dr. Wm. Stimpson.

MADREPORA TUMIDA Verrill, nov. sp.

Corallum corymbose, the branches coalescing into a
broad, massive base, supported by a thick peduncle, the up-
per surface flattened. Towards the margin the branches
spread horizontally, and gradually become loosely coalescent
and free; from the whole upper surface arise numerous
nearly upright branchlets, which are rather stout, about two
inches high, tapering rapidly, and mostly dividing into sev-
eral small secondary branchlets. Lateral corallites large,
thick and turgid, somewhat appressed, the cells large, open-
ing upwards, conspicuously stellate with twelve septa, of
which the secondary ones are much the narrowest; two of
the primary ones, corresponding to the inner and outer sides
of the cells, are broader than the rest, and reach nearly to
the centre of the cells. Terminal corallites somewhat
larger than the lateral, exsert, the margin thick, very porous;
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cells with twelve septa, the six primary ones equal, the sec-
ondary well developed, about half as broad as the primary
ones. The cells at the bases of the branches are wholly
immersed, but have twelve conspicuous septa; on the lower
surface there are very few cells; these are very small, and
wholly immersed. Surface of the coenenchyma openly re-
ticulate and porous, with spinose granules; exterior of cor-
allites densely covered with small, lacerate spines.

Breadth of largest specimen 18 inches; height from
base 5.

Hong Kong, China. Dr. Wm. Stimpson.

This species is allied to M. plantaginea Lamarck. The
latter has, however, shorter and more crowded corallites,
with the exterior distinctly striated, and they are scarcely
tumid at the base. The terminal ones are also much larger
and thicker, giving an obtuse appearance to the branches.

MADREPORA PROLIXA Verrill, nov. sp.

Corallum diffusely branched, consisting of several di-
verging branches, which are divided into very numerous
branchlets, forming densely branched clumps. Branchlets
very proliferous, some of them consisting of several long,
slender, often curved corallites, others are slender and elon-
gated ; terminal one surrounded below by several appressed
tubular corallites, thus forming a slender, irregular branch.
Corallites all slender, tubular, and much elongated, the ter-
minal ones particularly so, often half an inch or more.
Cells small, terminal, with six distinct septa. Surface of
the coenenchyma and exterior of the corallites evenly and
crowdedly covered by delicate granulations, without distinct
striations, but showing irregular pores in some places.

Height 6 inches; cells .02 of an inch in diameter.

Ousima. Dr. Wm. Stimpson.

This species closely resembles M. longicyathus Edw.and H.
A typical specimen of the latter, sent by M. Edwards to the
Museum of Comp. Zodlogy, with which I have had an opportu-
nity of comparing this, differs in the structure of the coenen-
chyma, which is penetrated by numerous linear pores, giving
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it a vermicillated appearance, while it is covered with more
scattered and pointed granulations, and the exterior of the
corallites presents distinct sulcations, or rather linear series
of granulations. The cells also are nearly twice as large
and the texture of the coral much firmer than in the pres-
ent species.

MADREPORA PUMILA Verrill, nov. sp.

Corallum low and spreading horizontally near the bot-
tom, the branches spreading from one side of the coral.
These are openly reticulated and occasionaily coalescent,
crooked, and irregular, flattened from above, giving off from
the sides and upper surface short, irregular, scattered
branchlets, many of them consisting only of a terminal cell,
with one or two small lateral ones; others are slender and
angular, an inch or more long, with a few distantly scattered
and rather large lateral cells. Terminal corallites, some-
what exsert, thick, sub-conical, being thickened below. Cells
with six septa and a thick margin. Lateral corallites few,
tuberculiform, thickened at base with a simple tubular lip;
cells but little smaller than the terminal ones, with six sep-
ta distinct. On the lower side of the coral there are neither
cells nor branchlets. Ceenenchyma very porous and open,
spongiform, scabrous, without distinet striations even on the
corallites.

Breadth of coral 5 inches; height 1.5; diameter of
larger branches .28; of cells .05.

Bonin Islands. Dr. Wm. Stimpson.

MAaDREPORA GLOBICEPS ( ?) Dana.

A fragment from Groper Shoal, Coral Sea, south-east
of Australia.

MADREPORA TUBICINARIA (?) Dana.

A Madrepora much broken, agreeing in many respects
with this species, consists of a cluster of long and much
subdivided branches arising from a thick magsive base, form-
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ing a convex cespitose clump. The corallites are large,
open, tubular, with the cells not appressed, opening up-
ward, with the exterior evenly costate. The terminal coral-
lites are but little larger than the lateral, somewhat exsert.
The cells are all deep, with the star in most of them indis-
tinet.

Tahiti. Dr. Wm. Stimpson.

MADREPORA STRIATA Verrill, nov. sp.
p

Corallum subarborescent ; closely branched and much
subdivided above, covered on all sides with crowded lateral
branchlets. which are much smaller on one side of the trunk,
indicating that the coral grew in an oblique or horizontal
position. The branchlets on the lower side are numerous,
about half an inch long, abruptly spreading, and consist of a
cluster of several elongated, leading cmalhtes, with a few
smaller lateral ones. On the upper side, and towards the
end, the branchlets become from one to two inches long, slen-
der and much subdivided,the subdivisions always spreading at
a large angle like the branchlets themselves. Omn all sides
of the trunk and large branches immersed cells occur, of
rather large size.

Terminal corallites elongated, tubular, considerably ex-
sert, the exterior neatly costate, with pores between the
ribs; walls but little thickened; cells but little larger than
the lateral ones, deep, with twelve narrow septa. Lateral
corallites large, open, tubuliform or somewhat cochleari-
form, opening upward, not crowded nor appressed, the ex-
terior costate; the costee with minute, short spines. Cells
large, with a well marked star of six septa, and often with
minute ones of the second cycle between ; two of the princi-
pal septa meet at the middle. Coenenchyma very firm, with
scattered, irregular pores, the surface minutely spinulous.

Height of the largest specimen 13 inches; diameter of
trunk at base 1.5; diameter of lateral cells .08.

? Ousima, Japan. Dr. Wm. Stimpson.

This species branches somewhat like M. carduus and M.
rosaria Dana, but the corallites are entirely different in
form.
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Faminy, Poritipz Dana.

Porites TENUIS Verrill, nov. sp.

Corallum glomerate; globose, attached by a narrow
base ; surface irregular and uneven. Cells very small and
shallow, crowded, polygonal. Walls thin and very porous.
Septa twelve, imperfect, open trabicular. Pali five or six,
well developed. Columella very small, tubercular.

Diameter of the largest specimen collected 2.5 inches;
of cells .05.

Loo Choo Islands? Dr. Wm. Stimpson.

PoriTES sp.

A small specimen of a glomerate species, too young for
specific description, is in the collection.

The cells are polygonal, rather deep, with twelve well
developed septa and six strong pali forming a circle around
the deep, open, central space in which there is no columella
visible. Walls well developed, angular, acute.

Diameter of the cells .06.

Hong Kong, China. Dr. Wm. Stimpson.

The well developed walls and pali, and the absence of
columella cause this species to approach closely to Rhoda-
rea, to which it may hereafter be necessary to refer it
when more complete specimens are obtained. It has, how-
ever, but two cycles of septa instead of three found in the
typical species of that genus.

MonTIPOrRA FOLIOSA ? Edw. and Haime.

A frond-like branch about seven inches high and having
a width near the top, where it is thin and has the sides curved
inward, of about four inches. The basal portion is a stout
stalk, convex externally and concave within, dead below, and
curving outwardly so that the flat part of the frond has an
oblique position. The upper or inner surface is densely cov-
ered by rather large, angular, very irregular and unequal
prominences, which often unite into longitudinal crests of

COMMUNICATIONS ESSEX INST., VOL. V. 4. MAY 30, 1866,
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some length, but very irregular in form. The cells are very
small and inconspicuous among the tubercles. On the exte-
rior the surface is but little tubercular and the cells are
larger, more regular and somewhat prominent with twelve
septa, of which six are very small.

Gaspar Straits. Capt. John Rodgers.

MoNTIPORA PORITIFORMIS Verrill, nov. sp.

Corallum branched, forming clumps of round, erooked,
proliferous branches often digitate at the ends. Surface
without prominences, even, very porous. Cells regularly
and rather closely arranged, small, even with the surface,
or, occasionally, surrounded by a slight elevation, having six
well developed and nearly equal septa, with sometimes oth-
er rudimentary ones between. Ceenenchyma tinely echinula-
ted with erowded, lacerate granules.

Height five inches ; diameter of branches .35 ; of cells .03.

Loo Choo Islands. Dr. Wm. Stimpson.

This species is allied to M. tortuosa and M. digitata, but
has larger and more crowded cells than either, with coarser
and more irregular branches, and the coenenchyma is more
loose and porous.

These three species would appear worthy of being sep-
arated generically from the typical, tuberculated species were
it not for the fact that even those often present, at the base
and on foliaceous expansions, cells which are not accompanied
by any tubercles or other prominences.

MonTiPORA RIGIDA Verrill, nov. sp.
)

Corallum branched, the branches strongly compressed,
thin at the summits, forming flattened clusters of branchlets
coalescent below. Cells small, situated at the bottom of
larger cell-like depressions formed by thin, angular elevations
of the ceenenchyma between and around all the calicles, giv-
ing the surface the appearance of some madrepores with
short open corallites. The septa are imperfectly developed,
six in number, trabicular and spinose, ceenenchyma firmer
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than usual for the genus, uneven, strongly echinulated, pierced
by numerous rounded pores.

Height of fragments three inches; branches near the end
half an inch broad and less than a quarter of an inch thick;
diameter of cells about .03 of an inch. Color dull yellowish
brown.

Bonin Islands. Dr. Wm. Stimpson.

PsamMocora PARVISTELLA Verrill, nov. sp.

Corallum consisting of clusters of short, irregular, com-
pressed, clavate branches, somewhat coalescent, and mostly
having obtuse crest-like projections near the ends. Cells
very small, shallow, with often a minute tubercle at the bot-
tom. Septa six, thick, triangular, lacerately granulous, sep-
arated externally only by six very narrow spaces, which
gradually are confounded with the porous tissue of the cce-
nenchyma, there being no apparent walls to the cells. The
surface between the cells, which are distantly scattered, is
evenly and densely covered by minute lacerate granulations
or papille, with reticulated narrow spaces between. Color
of dry coral light yellowish brown.

Height 2 inches; length of branchlets .5; diameter of
cells about .01 ; distance between thém .04.

Loo Choo Islands. Dr. Wm. Stimpson.

Faminy, GEMMIPORIDZA.

TurBINARIA SINENSIS Verrill, nov. sp.

Corallum crateriform, growing to a large size, thick and
firm, attached by a short, thick peduncle. Corallites mod-
erately large, rather crowded, arranged somewhat in trans-
verse or concentric series, standing, except near the edge, al-
most perpendicularly to the surface, projecting but little a-
bove the surface of the cecenenchyma, somewhat swollen at
base. Cells very deep with the columella very much reduced,
septa subequal, narrow, in three cycles, some of the third
wanting, except in a few larger cells where some of the fourth
appear. Ceenenchyma between the cells loosely porous and
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spongy. Surface beneath, even, uniformly covered with loose
irregular papille, with large, irregular pores between, pro-
ducing a spongy appearance.

Height of a large specimen 10 inches; width 14 ; thick-
ness 1 inch from edge .3 ; diameter of medium sized cells .09.
This is a much thicker and firmer species than 7. cinerascens
which it resembles. It has deeper, more crowded, and less
prominert cells, which are placed less obliquely. The lower
surface does not present undulations corresponding to the
corallites near the edge, due to the thinness of the coral.

TURBINARIA sp.

A fragment, too imperfect for identification, of an en-
crusting species. Corallites tumid at the base about a line
in diameter and elevated nearly as much above the ccenen-
chyma, which is strongly granulated.

Coral Sea. Dr. Wm. Stimpson.

Faminy, Evupsammipa Edw. and Haime.

BarnaNoraYLLIA CaPENSIS Verrill, these Proceedings
Vol. IV, p. 149.

Plate 1, figure 1; Plate 2, figure 1, 1%

Corallum turbinated, enlarging gradually from near the
base which is broadly attached. Epitheca well developed
rising to within about an eighth of an inch of the summit;
above this the wall is very porous and openly granular with
deep intercostal furrows. Calicle deep, broadly oval, the
depth more than half the greater diameter. Septa in four
cycles, the primaries and secondaries considerably exsert,
within nearly vertical, with entire inner edges, somewhat
falcate and narrowed near the top, where they become gran-
ulated, porous and finely toothed, those of the third cycle
very narrow and small; those of the fourth cycle well de-
veloped, very thin and porous with jagged edges, the two in
each half system meeting each other near the columella, to
which they extend. Columella formed by a group of styli-
form processes.











































































