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Arr. XVII.—Description of the Arcrues CaTosToMt, @ new pa-
rasitic Crustaceous animal, (with fizures.) By J. D. Daxa and
E. C. Herricx, Members of the Yale Nat. Hist. Soc.

Read before the Yale Nat, Hist. Soc. June 2, and Aug 4. 1836,

For our knowledue of the exisience of the interesting animal
which we have atempted to deseribe in the bllowing paper, we
are indebted to Mr. Puinos Brake of this city.  Euarly in the
spring of 1835, this gentleman, whom we have always found ready
to do a service to the cause of seience, very kindly brought a spe-
cimen for our examination.  "T'his was aceidentally destroyed before
it had been fully investizated, and nothing further was done concern-
ing the matter for that year. During the past season however,
through the attention of the Messrs. Braxes, and of several of the
intel

izeut workmen engaged in their establishment, we have been
liberally supplied.

A slight examination sufiiced to show that the animal was closely
related to that singular crustaceous parasite, which has attracted so
much deserved attention, the Argulus folincens of JuriNe, Jr.¥
The resemblance is so great that a hasty observer might conclude
that the two are specifically identical ; but alter considerable study
we are convinced that they are not.  The correctness of this result,
we hope to make apparent in the following pages.

The animal before us has been found at various times in the wa-
ters of Mill river, near Whitneyville, just below the fall at the man-
ufactory there established.  We have discovered none above the
fall, but have been told that for a mile above, they are occasionally
seen. It may not be irrclevant to mention that the tide-water of
New Haven harbor flows up as far as the fall, so that the stream
here has a large admisture of sea-water. It infests the fish here
called the Sucker. 'The fish evidently periains to the genus Catos-
tomus of Le Stvecr, a monograph of which is given by him in the
Journal of the Academy of Natural Sciences of Philadelphia, Vol. I,
(8vo. 1817.) We cannot satisfactorily determine whether it is his
C. Bostoniensis or C. communis, and are somewhat inclined to think
that on further examination they may prove varieties of one species.

+« The elaborate memutr of this anthor contained iu the Awnales dw Muséum
A Hst, Nt de Paris, bo, tome VL (1507 has been our chiel source of infor-
mation concarniny this species.
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We were at first informed by several persons, that the parasite was
found adhering to the outside of the fish when taken from the stream,
but our own experience has never furnished a solitary case where this
was the fact.  We have universally detected it within the branchial
cavities ; usually on the operculum or gill-cover, and not on the sub-
stance of the gills. On immersing the fish in a vessel of fresh water,
the Arguli desert their habitation, and after swimming about a few
moments, often attach themselves to the anterior part of the fish,
but never, as we could discover, for the purpose of feeding. Not
unfrequently they also attach themselves to the sides of the vessel,
and there remain many hours.  T'his parasite has hitherto been dis-
covered in the Sucker only : and we therefore call it the Arcurus
Carosromi, a name which cannot be inappropriate even if the ani-
mal should hereafter be found on other fish.  The Argulus foliaceus,
according to all the accounts we have seen, is never observed on the
gills, but always on the exterior of the fish.

The body is covered for the most part by a shell so transparent
that the principal organs below may easily be scen.  The shell is
nearly circular, somewhat broader transversely, slichtly convex, with
the clypeus extending a little beyond the general curvature.  Pos-
teriorly, it is divided into two broad lobes by a deep sinus, which
gradually widens from its origin and extends as far as the line of
Junction between the first and sccond pair of natatory legs, leaving
free the three latter joints of the abdomen. The shell is membra-
nous and flexible ; above glabrous.  [Its color is a lisht sea-green.
The border of the shell and a small spot over each pair of antenne
are highly diaphanous.  Bencath, the duplicature of the shell forms
a wide band around the marginal portions, and leaves open a large
reniform area on each side, and also another open spot of an irreg-
ularly circular form about the central parts of the wings of the shell.
The wide marginal band is thickly set with minute reflexed spines.

The eyes as viewed from above, present twelve or thirteen dark
reddish-brown facets, disposed in two concentrie curves on a grayish
convex receptacle, surrounded, except on the interior side, by a
series of colorless fucets.

The antenne are situated in front of the eyes.  The anterior pair
is short and stout, two-jointed ; basal joint broader transversely ;—
terminal joint nearly at right angles with the first, gradually tapering
from a broad base, and ending in a large, brown corneous recurved
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spine. This joint is hollow and contains a retractile spine of a
brown color, capable of being projected into the terminating spine
of the joint. Irom the middle of the posterior surface arises a
jointed transparent process directed outward, extending beyond
the main branch of the antennie and terminated by three or four ter-
minal transparent spines.  "T'his process is also furnished with a spine
near its extremity.—The posterior pair of the antenn is one third
longer than the anterior, to which they are at base closely approxi-
mate. They are four-jointed, slender and diaphanous. The basal
Jjoint is large and sub-cylindrical, with a few minute spines on its
posterior basal portion ; second joint one third the diameter of the
first, with a few spines at its apex.  Similar spines are observed on
the apex of the first, which is one half the length of the preceding.
Apical joint half the penultimate in length and diameter, terminated
by three or four transparent spines.  Irom the base of the first pair
of antennz arises a short, fleshy cone, directed backwards and down-
wards, having at its apex a stout, corncous tooth. The insertion of
the muscles moving the antennie may be observed near the base of
the sucker.

The organs of manducation are complex. The anterior organ is
a sucker, inserted in a threc-sided membranous transparent retrac-
tile sheath, having free motion in any direction from its insertion in
the fleshy parts below.  While at rest it is direeted forward and ex-
tends to the base of the antennx.  When the sucker is retracted
within the sheath, a long ligulate muscle is observed lying loosely
on the right, extending from the upper part of the sucker to the
parts below its base.

Below the insertion of the sucker arises a convex oval mass (Figs.
1 and 4,) containing the rest of the mouth apparatus. It has a mo-
tion to some extent in every divection.  [ts lower half is covered by
a lip, or thin transparent veil, capable of a backward movement;
its upper limits are marked by the line aba’, (IFig. 4.) Atbisa
conical fleshy protuberance, inserted on the interior surface of the
lip, and extending a little beyond its upper limits.  Anterior to this
lip lies transversely a bony arch (e¢’,) of a brownish yellow color,
curved forward and giving off’ obliquely downward on each side two
bones, connected by a membrane. The extremities of this arch
are gradually lost in the parts above.  This arch is the lower limit
of the membrane that covers the anterior portion of the oval mass.
This anterior membrane is connected laterally with a slender bone
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de, d’¢’, which near the center of the sides of the oval mass (at ¢)
curving suddenly inward and downward and at the same time enlarg-
ing tends to the base of the maxillie.  This bone at its angle e forms
an ear-like projection to the oval mass.  On each side of the center
arises a curved, corncous and slightly colored maxilla (f, /7, Figs.
4 and 5,) which extends forward beneath and beyond the arch; the
broad inner edge of each is serrated.  Anindistinet line near the apex
appears to separate a short apical joint. These maxille approach
at their extremities and are each connected at their base with one
of the forks of a long, narrow, furcated bone g, which extends out-
ward and as far forward as the attachment ol the sucker sheath to
the body, where it appears to be loosely connected with the sur-
rounding muscles. The other forl of this bone is connected with
the lateral bones before deseribed as tending towards the base of the
maxille after forming an ear-like projection.  Between and con-
nected with the maxillic near their base, are two horizontal united
processes, (k, IMig. 5,) which become visible on the retraction of the
lip.

The maxille are capable of a slight motion hack and forth in con-
nection with the ear-like projections, which is effeeted by means of
muscles extended nearly in the direction of the bones just deseribed,
and inserted near the anterior part of the base of the suction feet.

Between the two maxillie laterally, the bony areh above, and the
lip below, appears the orifice of the mouth, (above 4, Fig. 4.)  Be-
yond the maxillee is [requently observed an internal longitudinal
fissure, the opening of which is always accompanied with a retraction
of the lower lip.  On withdrawing this lip, and foreibly severing
and uplifting the bony arcli with the membranes, and the maxille
with the long narrow bones to which they are attached, a second set
of organs, similar to the first, presents itself,  The maxille of the
inner mouth, which may, for distinetion, be called the inner mazille,
are in shape, situation and strueture, like the outer. They are dimly
seen from without, just in front of the external maxillie, (Fig. 4.)
The longitudinal fissure ahove deseribed appears to be situated in the
upper membranes connected with the inner mouth, and extends for-
ward from the bony arch of the inner mouth between the maxille,
In endeavoring to trace analories between this mouth apparatus and
that of the more highly organized Crustacen, we ave led to believe
that the sheath of the sucker represents the labiwm, which may be
supposed to be greatly elongated, and by the union of its lateral
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margins to become tubular ; and that the enclosed spicula represents
the mandibles. The part which we have called the lower lip, is
analogous to the languctte ; and the maxille with the long bones
thereto attached are not unlike these organs as usually observed.

In the Argulus foliaceus the entire oval mass, which we have above
described, is assumed by JuriNe to be the heart ; which we are com-
pelled to consider a total error.  The palpitation, or alternate con-
traction and dilatation, which he speaks of, appears to us nothing
more than the motion of the maxille, which just before death often
becomes incessant, and in the instance mentioned by him was prob-
ably caused by the ¢ alcoholic asphyxiation.”

The anterior legs are short, hollow, flexible cylinders, containing
four tumid membranes attached near the center of these legs at the
bottom and extending up along the sides. By means of these the
animal is enabled to exhaust the cavities and thus attach itself to its
prey. The extremity terminates in a broad, circular, horizontal
rim, with a margin nearly entire, provided with about eighty bony
rays, each composed of eleven joints, (Iig. 6.) When the animal
is nearly dead, this rim assumes a vertical position, and from the
relaxing of the membrane appears to have a crenated margin.*
These legs in their natural position are at right angles with the body
and consequently the lower portions are concealed by the termina-
ting border.  On fig. 1, may be seen lines proceeding from between
the base of the anterior antenne which probably mark the limits of
a muscle connected with these legs.

The prehensile leps arise below and on each side of the mouth,
and are six-jointed.  The thigh or sccond joint, is short, massive
and irresular, and its posterior margin is occupied by three broad
and flat teeth, with interstices about equal to half the average width.
These teeth are irregularly quadrilateral with rounded angles. In
this respect this species differs from the A. foliaceus, in which
there are four narrow, acute, and incurved teeth about the base of
this joint.

On the lower surface is a triangular, subconvex elevation, covered
with papille.  The third joint gradually tapers towards its apex,
where it is papillose ; the fourth joint is shorter than the third, and

» Jurine'’s fizure of this rim or disk errs in exhibiting it in the vertical position
as that which appears during life: this is never observed except when the powers
of life are nearly exhausted.
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304 Description of the Argulus Catostomi.

vessels, in which the blood has a returning course. These minute
vessels discharge themselves in a broad channel, (Fig. 9. v.) which
enters the body near the base of the abdomen.

The ophthalmic current, which is most distinctly seen in an under
view, curves at the eye and passes backward, enters the suction legs,
is seen again between those legs and the prehensile, and also for a
short distance posterior to the latter, alter which it disappears.

Another current (Fig. 9. k.) goes out laterally, a short distance be-
hind the brain, to the anterior margin of the reniform area before
described. It passes just within the exterior margin of the same
area, and returns into the Lody after a final course along the inner
edge of cach lobe of the shell.

Near the base of the abdomen arises a fourth current, which run-
ning downward and outward is diffused through the lower portions
of the shell, and probably returns into the body by the same cur-
rent with the preceding.

It is impossible to trace the passage of the blood into the bran-
chial legs. It is probable that the above currents, after returning
to the body, pass to these legs for acration, and thence to the heart
to be again diffused throughout the animal.  Pulsation is frequently
observable along the whole abdomen, and often with great distinct-
ness in the tail.  The currents of blood are not apparently confined
within vessels of definite limits.

The pairs of muscles by which the animal moves the various parts
of the shell are four.  The first, or that acting ou the clypeus, arises
cach side of the brain and accompanics the antennary blood vessels.
The sccond (00) arises just below the base of the preceding, and is di-
rected outward and upward.  Between this and the third is a suture,
which is apparent when cither muscle is in action.  The third ac-
companies the current of blood (k) which passes to the auterior part of
the reniform arca. The fowrth accompanies the current (m) which
flows to the posterior portion of the shell, and is attached near the
central part of this portion. Several of these muscles are easily
mistaken for the courses of the blood. T'he muscles of the legs are
for the most part visible, and are given in the plate.  Two muscles
extend from their insertion, near the base of the prehensile legs, on
cach side of the abdomen, and appear to cross near its extremity.

The entire abdominal region below of the gravid female, is occu-
pied by eggs. The number of eggs which may be laid by one fe-
male, cannot be stated with certainty. On the 18th of June, 1836,
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one of them deposited on the sides of the vessel in which she was
contained, about one thousand five hundred, and a considerable mass
of eggs stll remained within.  The eggs have an oval form, are
white when first laid, but soon become of a dirty yellow, and finally
assume longitudinal crenated ribs.  They are attached to each other
and to the object on which they are placed, by a glutinous substance,
and are disposed end to end, in single rows of about four or five,
sometimes however of ten or fifteen. These rows have a somewhat
promiscuous arrangement.

Thirty five days after deposition, the young animal appeared,
through a longitudinal fissure in the shell, the eyes and some of
the darker parts having been visible about ten days previous. Its
length is ' of an inch, and the general shape of the shell an
oval, somewhat broader anteriorly. Beyond the shell, extend the
three terminal joints of the abdomen, ending in a broad tail, with two
terminal elongated protuberances, from cach of which proceed three
unequal setir,

The eyes are of a reddish brown color, and proportionally much
larger than in the adult animal.  The anterior pair of antenne have
a general resemblance to the corresponding pair in the perfect ani-
mal, except that here the posterior branch is proportionally much
larger and constitutes the chief part of the organ.

Behind these arise two pairs of oars; the anterior pair have a
basal joint in common with the posterior antenne which extend down-
ward and outward from the oar. Jumine secems to have erred in
supposing this pair independent of the oar.  The oars are slender
and cylindrical, extending beyond the shell. From each proceeds a
pencil of plumose hairs; the number of these, in the anterior pair
is [our, in the posterior, three. These hairs may be made to approxi-
mate or diverge at pleasure. The posterior pair may possibly rep-
resent the maxille which are wanting ; they appear to arise from the
origin of the long bones which in the perfeet animal are found con-
nected with the maxille.

The sucker extends beyond the anterior margin of the shell and
is distinet, but the organs contained in the oval mass below are ex-
tremely obscure.

The suction legs are replaced, as is the case with the A. foliaceus,
by a pair of prehensile legs, which end each in a spine provided
with a sheath in which it commonly lies, (fig. 11.) The next pair
are somewhat like the prehensile in the perfect animal, which legs
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308 Remarks on the Impregnation of Plants.

Fig. 4. Mouth apparatus—abe’ upper limits of lower lip—ee’ the extremities
of the transverse bony arch—de, bone which curves ate and passes towards the
base of the maxilla—f, [ maxillie, the lower extremities of which are bencath the
lower lip. ' . ' : dinth

Fig.5. g, g/ internal bones connected with the maxilla £, ' and situated in the
animal as here represented. _

Fig. 6. One of the juinted bony rays of the suction legs, o )

Fig. 7. First pair of natatory legs, exhibiting the two terminating ;Tmml'll', of
which one is jointed at its extremity, and also the recurved pinnula, jointed near
its middle—also the ridges of hairs which in the :m'nn::ll are represented near the
posterior margin of the legs.  "T'hese hairs are perspectively foreshortened,

Fig. 8. Particles observed in the cireulating fluid. . ‘ o

Fig. 9. Back view of the Argulus Catostomi, the right hand side exhibiting
the circulation, the left hand, the muscles which move the shell, and the organs
below as seen through the transparent patts above—i, i, the nulrl.‘llfmr'\' current—
n, the return current of the same—h, the ophthalmic, (.secn most distinetly bc_low}—
k, k, k, and m, lateral current whose direction is pumtgd out by the arrous_lhcy
contain. The arrows in the tail mark the direction of 1ts currents—z, z, the junc-
tion of the shell with the abdomen. On the left, 1,0, k, m, represent four mu_.%clcs
by which the animal moves its shell. Three of the 1llll.?l1i! vessels nha.\‘l! pointed
out, i,k,m, are in the direction of these muscles—i.1, move the c]_\peus_-.—-u_, a
“portion of the shell between the clypeus and x—Jk, and m, the lateral and posterior
parts of the same. i )

Fig. 10. Under view of the voung of the Argulus Catosteri. .

Fig. 11. Termination of the legs corresponding to the suction legs in the per-
fect animal, the spine partly separated from its sheath.

Art. XIX.—Ad Translation of a memoir entitled * Beitrage zur
Lehre von der Befruchtung der Planzen,” (Contributions to the
doctrine of the impregnation of plants;) by A.J. C Conn..t:
published in the 17th volume of the Nova Acta Physico-medica
Academiz Casar. Leopold.-Carol. Nature Curiosorum. Breslau
and Bonn, 1835 ;—With prefutory remarks on the progress of
discovery relative to vegetable fecundation; by Asa Gray, M.D.

Read before the Lyceum of Natural History, New York, Oct. 24th, 1536,

Tue last volume of the transactions of the Imperial Acad. Nature
Curiosorum, just received through the kindness of the learned Nees
Von Isenbeck, the president of that society, contains a briel memoir
on the impregnation of plants, which will doubtless be read by the
botanist and the physiologist with more than ordinary interest. M.
Corda, in the paper referred to, gives an account of an original and
highly curious series of observations on the structure and develop-
ment of the ovules, and the mode in which impregnation is effected,
in the natural family Conifere. The memoir is illustrated by nu-
merous admirably executed figures.
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The comparatively recent discoveries of Amici, Adolphe Brong-
niart, Mirbel, and Brown, having invested the subject of vegetable
reproduction with unusual interest, I was naturally led to study the
memoir of M. Corda with particular attention. The researches here
communicated to the scientific world are the last, though by no means
the least, of a series of discoveries on this recondite subject, which,
taken together, may be safely said to form the most important con-
tribution ever made in vegetable physiology. 1 had prepared a
translation of this paper for my own private use ; but, supposing that
it would be generally interesting, I have been induced to lay it before
the Lyceum. [ have thought it advisable, morcover, to premise a
cursory account of the progress of discovery respeeting the fecunda-
tion of flowering plants, for the purpose of rendering the subjoined
memoir more generally intelligible to those who are not particularly
conversant with the present state of botanical science.

Impregnation, in flowering plants, essentially consists in the pro-
duction of an embryo or rudimentary plant within the ovule,* or
body destined to become the seed.  Sinee the oflice of the stamens
in vegetable reproduction was indicated by Grew and Ray, and
afterwards clearly established by Linnzus, it has been well known
that unless some grains of pollen come in contact with the stigma,
impregnation does not take place. The seed-vessel may, indeed,
continue to grow and ripen in the absence of pollen, and the con-
tained ovules attain the size, texture, and (the embryo excepted)
the structure of well-formed seeds ; but in such cases a rudimentary
plant, which is the essential part of the seed, is never produced.
Respecting the immediate origin of the embryo in the animal king-
dom, it is well known that three different hypotheses, being all that
the nature of the case admits of, were advanced at an carly period.
These several hypotheses have been extended by analogy to the
vegetable kingdom. According to one view a germ furnished by

* The reader is supposed to be acquainted generally with the structure of the
ovule, a subject upon which the linnts of the present remarks will not allow me to
cater, except to indicate the sources from which the requisite knowledge may be
obtained, viz: R. Brown's paper on the genus Kingia, with remarks on the strue-
ture of the unimpregnated ovule; Mém., sur la Lénération et le développement de
Fembryon, §. by Ad. Brongoiart in the 12th vol. of the Annales des Sciences
Natarelles; and, particularly, Nouvclles recherches sur la structure et le developpe-
ment ce letvule végétal, by Mirbel, in the 17th vol. of the same work. The sub-
stance of these memoirs will be found in the more recent clementary botanical
works.
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