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at 1he insertion of the adductor mnscles that the afimal in closing had torn a part of it loose,
which had been repaired by thedeposition of hrowm liorny substance. Evidence of the presence
of the boring sponge wmay very frequently be noticed in shells of Oysters brought to the markets,
though it often appears as it the parasite had left its work incomplete, being killed on its host.
I find thut Schmidt has also noted this, and that the boring operations of the sponge usually seem

as to give rige to the elevations apoken of. Beside:‘his, the inner table had begome so wenkened

to stop in the case of living mollusks at the nacrecus layer.

Upen examining some Scotech Oysters, obtained for me for atudy by Professor Baird, T was
struclk with the fact that every one was infested with this organism. The effect of the parasitism
was that all of the specimens had abnormally thick rhells, due evidentiy 1o the effort made by
the Oyster to deposit wore and more caleareous matter iu order to exclude its persistent tormentor.
Internally the shell showed irregnlarities due to the intrusion of the sponge. It is highly probable
that in this case the growth of the Oysters had been impeded by the parasite, in consequence of
the etfort made by the animais to exclisde their enemy by increasing the thickness of their shells.
This sawme tendeney to increase the thickness of the valves I have noticed in speciimens of our
native Qyster, the shels of which were infested with this parasite. It is very remarkable that ths
Oyster should make an effort to exclude its enemy by sach a means; and it is vot less remarkable
to observe that the lime carbonate secreting fnnction of the mautle is often stimulated to extra
exertion long Lefore the parasite has actually intraded ioto the cavity of the shell.

Dr. Leidy gives a lueid account of the living sponge as found in Ostrea virginiana and Venus
mercenaria. He says: “This boring sponge forms an extensive system of galleriex between the
outer and inner layers of the shells, protrudes throngh the perforations of the latter tubnlar
processes, from one to two lines long and one-half to three-fonrihs of a4 line wide, The tubes are
of two kinds, the most numerous being cylindrical and expanded at the orifice in a eornlla form,
with their margin thin, translucent, entire, veined with more opaque lines, and with the throat
bristling with siliceous spiculie. The second kind of tubes are comparatively few, abont as one is
to thirty of the other, and are shorter, wider, not expanded at the orifice, and the throat unob-
structed with spicnl®. Some of the second variety of tubes are constituted of a eondlnent pair,
the throat of which biforeates at bottom. DBoth kinds of the tubes are very slightly contractile,
and under irritation may gradually assume the appearance of superficial, wart like eminences
within the perforations of the shell occupied by the spenge. Water obiains aecess to the interior
of the latter through the more numerous tubes, and is expelled in quite active currents from the
wider tubes,”

The boring process seems to be effected by the action of theliving soft material of the aponge,
according {0 observations which have recently been made by a Russian naturalist, according to
whom it appears that the calcareous matter is dissolved away by the parasite. 1 am told by a
practical oysterman that a bed once planted with Oysters which are badly infested by the horing
sponge is apt to remain so for some time, and that the beds adjoining become infested, for the
reason that the embryo sponges, which are thrown off in large numbers from the infested ¢ plants,”
swim about in the water, attach themselves to other Oysters, to begin -their injurious growth and
excavations in sound shells.

220. NATURAL AND ARTIFICIAL OYSTER-BANKS,

CHARAOTERISTIOR OF NATURAL OYBTER-BANES.—I have examined a number of oyster-
banks, which were readily accessible in shallow water, with gratifying results as to the habits
of the animal under virtually undistarbed conditions, These banks, like those formed by the
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European Oyster, always appear to be much longer than wide, but many of them are almost
entirely exposed to the air dnrivg low tide, a rare cccurrence, according to Mébius, with the
banks en the 8chleswig-Holatein coast of the North Sea. [ learned from the owhers of
some of these banks that, althouegh a considerable proportion of the Oysters on them wers
at times frozen to death during the severe winters, the fecundity of those whieli remained was
sach, combined with the naturally favorable conditions found on the banks for the growth
of old and young, as to restore the beds to fheir wonted productiveness it one or two SCasons.
Whether this description of the fecundity of the beds fonnd in shallow water is overdrawn
or not matters little, since there was the plainest evidence that we had lere before our eyes
the best nutural conditions for the propagation and feeding of the individuuls. The heds are,
in a word, natural spat-collecting grounds; plazes where sich couditions obtain as will allow a
large proportion of the swarming brood of the spawning season to affix itself securely and survive
in positions where an abundanee of food may be got. The tide ebbing and flowing over the beds
not only carries with it in suspension the microscopie foord best adapted for the nonrishment of the
Oysters, but also tends, owing to the peculiar arrangement of the shells on the banks, to keep the
surface of the latter clean, 80 as to be well adapted as favoralle peivts of attuchment for the young.

In all of the natoral Lanks whieh T have had the pleasure of examining in the Chesapeake,
the individual Oysters assume au approximately vertical position. The assamption of this position
seems perfectly natural; with the hinge end downwards and the free edges of the valves directed
upward the animals are in an excellent positiou to feed, while the outside vertical surfaces of the
valves are well adapted to afford places of attachment for the spat. The Jlatter, however, appears
to attach itself in the greatest abundanceto the old Oysters at the surface of the bank. The result
is that when one removes the Oysters from the bed they are found fo adbere together in clusters,
generation after generation being piled one on top of the other in succeszion. As many as four
generations may be made out in most cases; the oldest being buried in the mud and sand below
and is often found to be simothered by these wlich have followed. Even below the last stratum
of living Oysters, if one keeps digging, it is discovered that the slells of nwmmerous still more
remote ancestors of the living ones now ocenpying the bed are disposed vertically in the sand and
earth heneath, Attached to the upper edges of these dead shells follows, we will say, the first
living generation and so on to the fourth, composed maiuly of yousng individuais or spat only a
few days or months old. Whether it is proper to regard the superimposed series of individuals as
generations may be questioned, but as no more expressive word occurs to me, 1 wish to be under-
8food ag using it here with gnalifications.

PosITIONS OF THE 8PAT.—The spat does not fix itself in any comstant position; the young
may have the hinge of the shell directed downward, upward, or to the right or Jeft hand.
Bingularly enough the shells do not grow in the directions which the free edges of the valves
are made to assume in the young. Should the young happen to be fixed hinge downward
the fres edges of the valves grow in length directly upward; in ecase the hinge is directed
either to the right or to the left, the layers of calcic carbonate will be deposited in
sach & way unpon one side as to cause the free edges of the valves to Le eventually
directed upwards, causing the umbonal portion of the valves to describe an arc of 00°,
In case the hinge is at first directed upward, the layers of carborate of lime will be deposited
in such a way by the mantle as to;bring the mouth of the shell upward. The attempt to get
into a vertical position will, however, not always be successful in cases like the last; the arc of
180°, which it is necessary for the animal to traverse from its starting point in order to build
its shell with the free edges opening upward, scem to be a feat a little too dificult of accom-
Plishment, in spite of the wonderful persistenee of effort manifested by the inhabitant.
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The habit of growing jn the erect position, where the bauks are profific and undisturbed,
causes the individuals to be vary much crowded together, so that they do ot have a chance to
expand and grow into their wormal sbape. TFrom ihis eause, overcrowding, the ahells of the
individnal Oysters become very narrow and greatly elongated; the peculiar forms which result
are known to oystermen as ¢ Raccoon Oysters,” oy “ Cat’s-tongues,” the latter name being probably
derived from a suggestive rezemblanee to the tongue of a cat, Tossil Oysters appear to have had
the sane habit, In some banks their crowded condition may be inferred from the fact thiat I
counted as many as forty Oysters in an area inelnded by a qnadrangle of wire including exactly
one sguare feot; thirty individuals to the squnare foot was a fair average on one bank
examined.

All of the observant writers upon the Ovster agree that it is esgential that the bottom npon
which oyster-banks are to be permancnt sheuld not be liable to shift or be eovered by mud or
gediment. The experience of the writer strougly enforces such a coneclusion. The permancnt
banks, owing to the great number of dead shells scattered through the bottom soil upon which
they have been establisked, acquire a peculiar solidity or fixednesa which thte currents of tide water
cannot sensibly affect. When these banks are onee covered by the clusters of Oysters more or
less securely held together hy the lower portions becoming imbedded in the soil below, and
mutuially wedged and fitted togefher by the any msurfaces of contiguoug clusters which have
become neatly adapted 1o each other by pressure, it i8 a very hard matter for the tides to smother
the bank unless sufficient soil in suspeunsion is carried by the waters to completely cover the
animals.

ESTABLISHMENT OF ABTIFIGIAL BEDE.—The inferences to be drawn from the foregoing
observations are very important. They naturaliy lead to the inquiry whether artificial Gyster-
beds cannot at least be established in shallow water, where the difficnlties in altering the
character of the bottom o0 as to adapt it to the wants of the Oyster are mnot practieally
insnrmountable. I believe that the establishment of artificial beds, which would in time become
siimilar in every respect to the natnral ones, is possible in a moderately rapid tideway. The
Jocalities, I apprehend, are abundant along the shores of the Chesapeake, and T certainiy
know of few places where the existing natura! conditions for stteh a project are auy better
than those found in Saint Jerome’s Creek. The bottom wounld, of course, have to undergo such
preparation as would insure to it solidity, and it might ba well to imitate the fat, ridge-like
character of the natural banks in constructing artificial ones. The long axis of the beds shoulil
probably lie tmﬁsversely to the direction in which the tide ebbs and flows in and ont of the
creeks, as appears to be the case with many banks examined. The next thiug to do would he
to eolonize these artificial banks with Oysters stuck thigkly into the bottom, hinge downseard,
imitating the position of the animals in the natural banks. The cost of such an experimental
bank would be comparatively insignificant,

8ince the publieation of the subataunce of the foregoing snggestion I have seen the jdes
practically realized in the Cherrystone River, Virginia. A heap of Oyster-shells had been
scatiered so as to form a low, solid elevation, which was submerged twice a day by tbe tide.
Upon this spat had canght and grown until the whole in two years was as completely and
solidly covered by living natural-growth Oysters as any good nataral bank., The desirability
of using the poorly grown stock from natural and artiffcisl banks as “sesed” for planting
appears reasonable, and could no doubt be made profitable where banks of a sufficient exteut
conld be established, from which a supply of seed could be obiained. o
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I have been informed by an old oysterman that pine bushes stuck securely into tle ses
bottom so as to be submerged in shallow areas have been found very effectnal as collectors.
In fact, he told me that in one case which had fallenr under Lis observation an oyster-planter
who followed this plan had the satisfaction of seeing Lis submerged bushes Joad with spat,
much of which afterwards grew to marketable size. Afterwards a productive ridge or lLank
wag the resalt where the brush palisade had originally acted as a collector. Thick palisades
of Drush might De stuek into the bottom near ﬁermanent oyster-banks with pgood results.
Dounbtless it would be possible to establish banks by this method if, in addition, oyster-shells
or stones were strewn ou the bottom along either side of the bLrush palisade, in order to afford
a foundation for the fixation of the first generations of ovsters,

SPAT-COLLECTORS.—Licutenant Winslow, in 1879, nsed lurdles or nests of halfround tiles,
eight to gixteen in number; the resnlts from one placed in the Big Aunemessex were very flatter-
ing. After it had been immersed twenty-four daye 1,508 Oyvsters had attached themselves.  After
forty-five daye had elapsed 1,334 still remajved, and after ninety-three days were past the number
still adherent was 539. T have had no sueh success, bat ii5 other parts of the bay, as at Tangier
Sound for instance, spat: falls in great abnndance. I have seen the inner face of one valve of a dead
Oyster furnish attachment for over forty spat from one-ciphth fo three cighths of au inch in
diameter. Spouges, pieces of wreclk, old shoes, pebbles, iren ore, leather, the externsl surtace of
the shell of Modielaria, branches of trees and logs wliich have fallen into the water act as collectors.
Oysters are sometimes found inside of bottles whicl have Deen thrown upon the bottom, the fry
having wandered through the neck and attached itself to the inner sarface, growing to the size of
two ipches in diameter and over, The spatis sbaped much like the scallop or Pecten, o form which
it, often retains until it weasures more than two inebes in diaweter. The primary reqaisite in
collectors is that they shall present clean surfaces while the spawning season is in progreass,
Bmall inequalities are probably an adt:autage, us the very youngest spat is often fonnd in chinks
and angles on the shells of the adults, No other organisms should De allowed to grow and cover
up or smother the oyster spat. Barnacles, infusoria, moss animals, polyps, and many other
organisms are liable to accumulate on the surface of the collectors to the detriment of the youug
Oysters which have established themselves. Many of these animals, polyps especially, eat the
Foung fry in the free.swimming stage, ag shown by Dr, Horst.

The use of the methods ewployed abroad for eollecting spat has not been tested in the United
Btates npon a scale large enongh to enable us to arrive as yet at any very important conclusions,
Rooflng slate coated with mertar promises good results; the valves of oyster-sbells strung upon
wire, pine cones, and bruosh have heen used, but in unfavorable places, 50 as to vitiate to some
extent the results which were expected. A coating of cement will not answer; it gets too hard,
80 that the spat when it is to be removed from the collectors cannot be leosened without injuring
its delicate, thin valves. The coating of lime and sand shounld be thick enough 80 ag to make a
layer of at least an eighth of an inch over the surface of the colleetor. It should also be allowed
to thoroughly “set,” as a stone mason would say, after it has Dbeen applied se as not to wash off
readily. A strong mortar sheuld be mized for the coating, composed of sharp sand and good
lime, in the proporticns of about equal parts, and thin enough to Qip the slates or tiles into the
mixture bodily. If the first coat is not found to be thick enough s second and third may be
appilied. The tiles or slates after coating should e allowed to dry for two or three days so a8 to
sllow the coating to ‘‘set” firmiy.

3
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Varions ways of snpporting the tiles and slates have been devised, cheap formas of which are
desecribed in the treatises of Coste and Fraiche. The primary requisite in putting down collectors
is that they shall be so placed as not to be covered by mnd, especially where the bottom is overlaid
with ooze. 1u such cases they wnst be supported so as to prevent their falling into the mud, the
effect of which would be to make them useless. In praetice, I suspect, that it wonld be well to
look after the collectors occasionaily and to brush off tbe mud, becanse in some places I have
noticed that thick deposits of sediment soon collect npon the upper surfaces. This accounts for
the fact that several observers have noticed that the spat is disposed to attach itself and sarvive
on the lower surface of the collectors,

I am informed by Mr, C. P, Hull that the practice of strewing oyster-shells as spat-collectors
on hard sea-bottom two or three fathoms deep is becoming quite common on the Connecticut
shores of Long Island Sound. Here, the practice is to scatter two hundred and fifty to three
hundred bushels of shells over an acre of bottom. The method there has alse been o snecessful
and profitable as a meauns of increasing the area of the oyster fishery that the price of the dead
ghells has increased and is Iikely to continue to do so, since the demand is greater than the suppiy.
Mr. Hull, himself a practical oyster-culturist, proposes to introduce this system into praclice on
his projected plantatioug on the Chesapeake, where a beginning has already been made by this
method under the direction of Captain Hine, at Cherrystone, the supernntiendent of the firm of
Multhy & Co., of Norfolk, now largely interested as planters in the Cherrystone River. This
method is the same as that extensively practiced in Europe.

How AN OYBTER TAKES ON FLESH.—Among oystermen the business of fattening or feeding
the Oyster is one of the most important, from the fact that wpon the conditioy of the market.
able product largely depends its value. Tatness, so ealled, in the Oyster is 2 condition wholly
different in nature from the state known under that name in stall-fed domestic animals. The
turgidity of the reproductive organs is not usually indicative of fatness, as it appears some authors
have supposed, Mibius being the only one who has apprehended ite true natare. The word ¢ fat,”
ag applied to indicate the condition of the Oyster when in flesh, is a misnomer, since it is not fat
at all which is the immediate eause of the condition of plumpness which betokens s fitness for
market, but a very extensive deposit of protoplasmic matter which has been assimilated and Jaid
dowu mainly in the substance of the mantlé. It is this relatively large amount of delicate, easily-
digested protoplasm, stored up in the palps and mantle, which renders the Oyster so wholesome
and natritions.

The deposition of this protoplasmic material in the mantle, palps, and body stands in intimate
relation to the activity of the reproductive organs. During the spawning season Oysters are said
to be “ poor,” that is Lo say poeor in condition, for at this time the mantle, especially where it lics
next the body on each gide, Is very thin and quite transparent; the radiating pallial muscles along
the border of the mantle, as well as i(s vessels and nerves, may now be readily studied under the
microscope, owing to its transparency and the absence of opaque gramular protoplasm. If we
examine the reproductive organs at this time, as a rule, we will find them greatly developed and
pouring out their produets through two large ducts, the combined caliber of which is pot far ghort
of that of the intestine. It will be evident to any thinking mind that if the major part of the food
material elaborated by the digestive and nutritive systems goes to the ovaries or téstes to be
transformed into sex products, which are continually thrown off during the breeding season, little
of sach material can be stored np in the tissues of the body. We have described exactly what'
happens. In the month of September, when the Oysters in this latitode are for the most part
done spawning, the drain of elaborated material having censed to flow from the openings of the
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reproductive organs, it is diverted in another direction, but s retained in the system and has to be
deposited spmewhere in the body, The most extensive deposits of this elabprated liviag matter
ocear i1 the maugtle, body, and palps, the color of which rapidly chauges from the waters, (rans.
parent condition prevalent during the spawning season 1o a creawmy white, The whele animal aiso
acgnires u solidity whieh it 41 not possess before; it Joses its watery, impovarished appearanes,
taogether with its disposition to shrink to a fraetion of its erigiual balk from av exteustes loss of
finids wheu opened, The mantle and paips become opangue and thicker than befove, and their
substance is softer and more easily lgoerated, The ehange here deseribed undonbtedly affects the
connactive tisswe principally, as élsewhore stated. The materinl of the latter has the milky
appearance of the reprosdnetive organ when mutilated, and wayx readily be mistakau for the lutter
by the inexperienced. ¥ appears that the geperative and putritive funetions are opposed to each
other in the Qgster as in other animals; uft of whicll tadicates, too, the amount of energy which
musi be expended doring the breeding seasown in the pyoduction of gevms. Whatever surpius
ratriment i stored up in the winter appests 1o be mmediately devoted to the formation of germs
upont the arrival of the warm months, when food is alss probably most plentiful and when the
exiernal conditions are right for the development of the embryos, The effort whiclh the Ogster
makes, at the expense of so wach material, te reproduee ity kind ought to bo respected. In the
protection of the Qyster during the close season we are simply following the dictates of experience
and common sense.

The account which we have given above of the physiclogy and jnterdependence of the
fattening and reproductive processes of the Oyater, it seems to me, affords an opporfnnity {e
poitit ont how lbtle philagophy there is in the doctrine that Oysters may be fattened by putting
them for o day or two in wafer lesg salft than that irom which they were first taken, in order (hat
they may be waterswollen by the action of osmose, 80 as In give o them » pluinp appearanca.
It i surprising how little ilependence is to be placed apon the atatements of oystermen and
fishermen in regard fo the habits of the objecis with which they wre snpposed to be ot fawiliar.
And this statemant, like many others of a similar kind, has wo basis of fact and experimeninl
evidence to test upon. [ wmay som up the utter whsardity of the widespread belied fn the pussi-
hility of fnﬁening Oysters by removing them from salt {o loss salt wuter for w few days, by
saving that it amounts to the same thing a5 to assert that water is a fatty or oleaginous snbatabec!

The resalts of my modt recent investigations upon the miaute suatomy of Ostreq virginios may
e Hitly deseribed in this place, since they bave an important bearing upon the process of fattening.
The subject of this investigation was one of the most npoverished-looking Uysters which it has
ever hean miv fortune to find. It was collected on the 20th of July this preseat year (1882) and
placed in a chromic acid solntion of one per cept. for forfy-eight bours, when it was washed and
ﬁna'tljr transferred to ateobod, to be cut iate sections when couvenient, This I have recently done.
When the specimen in guestion was fresh it was charaeterized by the almost perfect transpar-
enoy of the mantle, and, as it afterwards turned ouni, tho total atropby of the penerative organ.
Bufore the hardeuing process had been undergoue, the mantle was greatly distended by wafery
finid, 40 much 8o that, after hardening, it had shruaken to abont onetenth of its bulk while in
the fresh and living state. The hardewed specimen was cat into thin sections after imbedding in.
parafline, by means of & modification of the Taylor freezing wicrotome; the sections for thiupess
teft pothing to be damred apd tevealed a eondition of things different fxow any previcusty
Gbsarm Ly the writer in gectiong of sither native or foreign Oysters. A eareful mivroscopis
scmt.my showed that nowhers in the spotion wag theve a trace of even s radiment of the genera-
tive nebwurk ﬂewnbed a8 the atrophied cendition in & previvus portion of this paper. Not even
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a fraece of the connective tigsue in which the radiments of the latter are usually imbedded
remained, but the hepatie follicles or nltimate saccules of the Hver were lying in immediate
contact with the mantle, with no tissuc whatever intervening. 1 bave hitherto found the liver
sarronnded by a thick stratnm of eonnective tissue in all of the speciibens examined. The state-
wments in a previous portion of this essay in regard to the existence of vessels which traverse this
connective tissune mass will thercfore have to be modified so far as to say that not only does the
connective tissne of the body mass completely dizsappear, bul also the vessels themselves whick
are excaviated throongl its substance,

Tarning now to the condition of the mantle, I find this in a no legs rewarkable state than the
parts already deseribed. TFhe #wvesienlar connective tissue cells,” ay they have appearcd to me
hitberto, have given place to an entirely different strnetare. apparently mnch less solid and
substantial. Tnstead of the clearly defined coarsely cellular structare usnally noticed in sectinns
made from less impoverished individuals, the tissue has now beeome very coarsely areolar, all trace
of the pecnliar nuclear hodies baving vanished, together with the iternal protoplasmie network
which they so elearly exhibit. The areolm inclosed by the fibers of the connective tissne of the
mantle are very coarse and may measure as much as half o millimeter across in sections of 1he
hardened and shrinken speeimen.  When the mantle was gorged in life, with blood probably, some
idea of the coarseness of these meshes may be formed. The meshes may then have measured four
or five willimeters in diameter, the resulting cavernons state of this highly elastic tissue enubling
the mantle to become gorged or swollen hy endosmosis to a remarkable degree, 80 mnch so us o
cause the animal to be apparently bulky, yet in reality distended with sabious finids merely. The
question now arises, What has become of this conneetive tissne which lhas so cfnnpleteh' disap-
peared ! The only interpretation which 1 can offer is that the conuective tissue substance has
been trostormed inteo sexuat products which have been ponred out by way of the efferent sexual
duets, und 1hat our specimen represents the extreme of exhaustion consequent upon the completed
exercise of the reproductive fanction for the season. The animal, in other words, has now exhaunsted
its germ-producing rescurces, and must begin to feed and store up material for the next season’s
gunerative prodoets. It therefore hecomes highly probable that the roproductive organs develop
anew each season. My reason for thinking so is, that in this specimen the atrophy or wasting
away of the reproductive organ has gone so far that no trace even of the efferent direts of that hody
remains, The specimen, taken as it was in July, also shows that the spawning season may be
completed before the end of summer,

The counective tissue of the Oyster is, therefore, in reality transformed into ova and sperma-
‘tozoa, depending simply upon the sex of the individnal whether it shall be the former or the latter.
“This also raises the guestion whether the same individual may not be of a different sex during
-different seasons, since it appears that the whole reproductive organ disappears and develops anew
-every year. This it is however to be noted is argning from a very different basis from that of
some foreign writers who have been absurdly illogical enough to say that the Oyster was of 2
different sex in different years, apparently forgetting that it would be impossible to open the same
individua) twice in succession ; sinece opening it kills the animal and puts the second examination
.totally out of the gquestion. o

The function of the mesenchymal or connective tissue in the Oyster is, therefore, of the nature
uf a store of reserved material—protoplaam laid up for the purpose of econversion into germs as the
reprodactive organ develops anew. Itisthen in the highest degree improbable that it is of the
natare ofan oily or fatty substance, ont of which it wonld be iinpossi'ble to form snch highly vitalized
bodies as the ova and spermatozoa of the Oyster.. While it is troe that we find the mesenchyme
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developed to the greatest extent during the winter wlhen it may be said the Oyster is in the
best condition as regards flesh, 1t docs not follow that this plumpoess is due to fatty inatters, but
rather to ¢ lurger umount of protoplasm filling up the mantle, palps, and body mauss.

Our sections of thie speeirmen deseribed above show some other singular leatures wlich cannot
be passed over in silence.  The principal of these is the presence of thick-walled vessels o the
ventral lobes of the mantle,  In life we find branching vessels visible in the transparent mantlein
very impoverished specitnens, such as the one nnder disenssion,  These vessels may be followed to
what are apparently their nltimate ramifications and seem to cidd abruptly, 1t is these vessels
which become obscured when the animal acquires flesl; they arve, in ety hidden in the thiek
deposit of connective tissue laid down in the mantle.  They are grayish or whitish in color as they
shimmer through the transparent externnl epithelind and connective tissue layers of the mautle
organ,  They are also different in charaeter from other vessels exeavuated in the conneetive tissne
of the mantle, and whiclk disappear with the atrophy of the latter’s substance, jnst as we notieed
was the case with the vessels of the body mass.  1n a specimen as greatly impoverished as the one
under discussion, the thick-walled paliial vessels become very eonspicnous n transverse seetions.
They may vot have the same function as the bloodvessels of the ordinary wall-less form fouud in
the connective tissue, from which type they may be at once distinguished by their thiek, finely
cellular wals,

The almost total atroply of the meseuchyie or mesoblast during the spawning season is a
very remarkable fact, no less so than its regeneration. It appears, however, as far as [ hive been
able to learu from transverse sectious of very small spat, one-cighth to ove-sixtecnth of an inch
in diameter, that the absenee of a well-developed connective tissue deposit also churncterizes the
soft parts of the youvug animal. Indeed, the liver follicles here are relatively few in number,
whereas they are very nmiimerous in the adult. The follicles in the young alse lie in immediate
contact with the mantle, resembling in this respect the spawn-spent adults.  This, for embryolo-
gical reasous, ought to be s0. We find, in fact, aecording to the unanimous testimony of observers,
that the mesoblast in the Oyster develops Ly the proliferation of eells from the outer and inner
layers into the segmentation or body eavity. Why, then, should it not be absorbod aud regener-
ated in the sane way in the adult? There seems to be 1o valid reason assignalile why this should
ot be so, if we look upon the mesenchyme with its vessels and areolar tissue apd cavernons
spaces as having been primarily derived from the embryonic body eavity.

Tho arrangement of the intestine as shown in sections of spat as small us that deseribed
above is esseutially the same as in the adolt. The second bend of the intestine crosses the
gullet in the same way, but the double lateral longitudinal fold or induplication is not so well
marked as in the intestine of the adalt., The stomaclh is more nearly cylindrical and not so
irregular as in the adult. The contents of both the stomach and intestine show that diatoms
have formed a large proportion of the food of the young animal, in the sections of which, these
contents, in a number of my preparations, have been kept in situ.

The sections of the soft parts may e very readily double stained so as to bring out the
tissues of the reprodmctive organs very distinctly. To effect this, I throw the sestion into a
solution of methyl green for a few minutes, then inte magenta, when it will be fonnd that
the green will dye only the reproductive tissues, leaving the others searcely tinged, while the red
will stain the mantle, li:ver, aud connective tissues, mapping out these parts so distinctly as to
make a really useful as well as beautifnl preparation.

- Qonsiderable care must be exercised in the preparstion of the color solations,so as not to
have them too intense. The sections should also be at once and quickly dehydrated or else the
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aleohol will abstract the green and spoil in part the effect of the double stain. In making
sections, the best ones which I have ever made have heen prepared from portions of whole
Ovsters which had been imbedded in paraffine, the latter substance having in the molten state
interpenetrated all the cavities and spaces in the hardened specimen, which had been previously
dehydrated and saturated with oil of turpentine.

Note on the organ of Bojanus of the Oyster.—In the first part of this paper it is stated that the organ of Bojanus is
rudimentary or wanting in the Oyster. This statement must now be modified. Within the past year, M. Hoek, of
Leyden, has demeanstrated the existence of the organ of Bojanus in Osfreq edulis, and the writer has shown it to be present.
in the American epecies as a crescent-gshaped glandular or canaliculated structure 1ying just below the adductor and close
against it, as o paired organ which slso extends slightly into the substance of the mantle on either side. M. Hoek has
shown that, as in other acephalous mollusks, this organ communicates with the perieardiac cavity and the genital
-openings.  Its function is exeretory.

Valves of the heart.—A pair of very distinct valvular folds separates each of the auricles of the heart of the Oyster
from the ventricle, opening upward into the latter. They prevent the blood from regurgitating into the auricles, apd
wguse the blood-current fo sssume one constabt direction, viz, from the auricles to the ventricies, and from the latter
through the anterior and posterior aortic vessels to the various parts of the body.

Fization of the spal.—Recent studies have led me to the conclusion that the existence of a byssus in the fry of the
Oyaler is very doubtful, and that fixation is accomplished at a very early stage. pussibly twenty-four hours after the
embryos commence ta swim, by the border of the mantle, as I have endeavored to show in my paper * On the Fixation of
‘the Fry of the Oyster,’” illustrated with figures, and recently prepared for the Bulletin of the United States Fish Com-
mission, where T also show that the beaks of the larval valves are constantly dirceted one way, and that the hinge end
of the larval shell is inclined upward, the free margin of the left larval valve being brouvght into close contact with the
surface to which attachinent occnrs through the instrumentality of the margin of the mantle. The attachment itself is o
very firm one, and consists of the horny matrix of the calcareous material which serves as a cement to glue the free
margin of the lower valve of the fry and spat to the surfice which has heen: chosen as a permanent abode.





