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us to gi"c rise to the elevati.ons spoken of. BeRitle\this, the inner table had hecome HO weakened

at ~ tie im~ertioll of tl~e adductor mUiW~(~_S tha,t the ,imal in dosing" lHul t~rn fl }la~t of it 100SI',

wInch h~HI been repall'eo b;. the depmlltLOJI of u brown. Itorny substance. EVHlelltlc of the pref<ence
of tile boring sponge may very frequently he noticed iII "hells of O,\'8te1's brought to the ttlal'ket,~,

though it oftell appears 1lf< if the paraf<ite had left its work incomplete, heiug ki11t'll on it,~ hOf<t..

1 tilHl that Schmiot lias also uoted this, and that till' horiug' operatioBs of the sponge usua 11,\' seem

to stop in the Cilile of Ii \"ill~ mollusks at the namenUR layer.
Upon l\xumiuillg sOllle S(',owh O,ystl\rS, ohtainell for me for st.udy h.\' Profes8or Haird, I WIIS

struck with tlw faet. thil,t e\'el'~' olle W,tS infested with this orgltlliio;m. 'l'he eft'ect of the paraO\itiio;lll

W:1!:'- that, all of the specimew; hall ahllOl'mall,\' thiek flhdlio;, dUfI evidt'ntly to the ('ftort llIllIIe h.\'

the Oyster to depo<lir, 1ll0l'e antI more calc:weoll<l matter ill order to exdude its persiHtellt. tormell tor.

InrernallJo' the shell sllmw\d irreg'llhtrities llue to the jutrusion of the sponge. It is highly prohahlt~

that ill thi/') ea.se the growth of the Oysters had lwen impeded by the par<l8ite, in con"e'luellce of
the etlhrt, made by the flnimalH to exclude their eHem" h.v increasi ng the thickness of their shells,

1-'1Ii$ saUlI' tendency too incre,tsc the thickne:ilO! of the valve,s I have untieed ill specimeulS of our

nath'e Oyster, the shells of whiell were iufested with this parasite. It. is very remarkable that tlw

Oyster should make an effort to exdulte iti elll\my by s\lch a means; amI it, il'l llot }e,.,s remar}.ahl(\

to obsen'(\ tha.t the lime earbonate secreting fnnctioll of the mautle is often ~timnlated t.o extnt

exertion IonA' befortl the parasite haH actually int,rul1pd into tht' cavity of the Rhel1.

Dr. Leidy gives a lucid accouut of the I iving: sponge a"l fOlllld ill Ofltrea rir,qinialUl IIml ,,",.'nu....

merCelUfTUl., He sa,'iS: "'I'his boring sprHl~e forms all ex:tcnsi\'l.l sY:-ltem of galleries hfltweell th('

outer and inner layers of the I'lhells, protrUde" through tbe perforatinll"l of the latter tn hill;!)'

proCfl"se". from Olle to two Ii lies long and one·l1alf to ttl ree·fol11'th>'! of a. Ii 118 ",hlp. TItf', tulips lire
of two kinds,. t1le most nnmerous being: cylindrical and expalltlell at tlH' orifi(\e in n f\ornl1a form,
with their margin tbin, translmlfmt., entire, veined with more opaque Hilt'>'!, and with Hw 11ml:1.f.

bril;tlillg witb siliceous spieulro. The seeolHl kiwI of tubeH are cOntl'aratiYl:'ly few, about [lR olle if':

to thirt.y of the other, and are shorter, willer, not, expanded at tbe oritlel\, and tIle throHf nnob­
structed with spicnlre. Some of the second variety of tubes are eOllAtitutt"tl of a cOBil nent. IHlil',
the throat of which bifurcates at bottom. Both kinds of the tubes are very !llightly contractile,

aod under irritation may gradually assume the appearance of superficial, wart like emilleJl(~es

within the perforations of the shell occupied by the sponge. Water obtains aecess to the interior

of the latter through the more numeroos tubes, and is expelled in (juite actil'e {:llrrellts from t.Ile

wider tubes."
The boring process sAems to be effected by the action of the-Jiving lioft materia] of t.he llpOllg'e.,

aeconling to ohscr\'ations which have recently heen made by It Russian naturaliilt, according to

whom it appears that the calcareons matter i.s dissolved away by the parasite. I am toM hy a
practical oysterman that a bed once planted with Oysters which are hadl,v infested hy the boring

spongtl is apt to remain 80 for some time, and that the beds adjoining become infestt'd, for tile

reason that the embryo spong6ll, which are thrown oft' in Ia.rge numbers from t.he infested .. plants,"

8wim about in the water, attach tbeml'.elves to other Oysters, to begin their injurious growth lind
excavatiou8 in sound shell@,

220. NATURAL AND ARTD'ICIAL OY8TER-BANXS.

CHARAOl'EIUS'I'I08 OF NATURAL OYSTER-:B..!NKS.-I have examined a number of oyster­

banks, whicb were readily accessibll'l in shallow water, with gratifying :res1Ilts as to the habits
of the animal under virtually undisturbed conditions, The~ banks, like those formed by the



POSITIONS OF THE SPAT. 751

European Oyster, alwa,ys appear to he much lon~er than ~ide, but many of t.hem are almost

entirely exposed to tlw ail' dnring: low tide, a rare oeeurrenee, aemJI'llillg to lI'1ohius, with the
banks on the Scltleswig·I1()l~tein coaOlt of till': North Sea. r learned frolll thp owner'! of
some of these bflUks tllat, altllotu!h a eonsidel'al,Je projJortion of the O'ystpr~ Oil t1JC'llJ were

at times frozen to death dnring Ow spvere winters, the fpctlndit,\' of those which remaiucd was

such, combined with tue lJatura.lly favorublp conditions found on the banks for the growth

of old lind ;j'ouug, a;,; to re;,;lo1'e tlw bed:; to tiJt>ir wonh'd product iven('ss in oue 01' two seasons.

'\ViJether this dt~scril'tion of the fecundity of nw beds tllUlIII in :-;hallow water is ovenlrawn
or not matters little, since tbp,re was the plainest pvid,'nce tlHlt we had here before onr c;vea­
tile best natural conditions for the propagatioll and feeding of the illdid'luals. The beds are,
in a word, natural spat·c{Jllecting grolUlds; p]a~es where snch cOlJditiollS obtain as will allow a.

large proportion of the swarming brood of the spawning J'\(~USOIl to affix itself securel,y and survive

in positions where au ahundance of food mar be got. The tide ehhillg aUlI flowing over the heds

not only carries with it in suspension the microRcoJlic food I.wst adaptc,} tor tlw lIourishmCIIt of the
Ussteft'l, but also tend;,;, owiug to tlHl peculiar arrangement, of t he shells on the banks, to ket;p the

surfaee of the latter clean, so as to he well adapted;ls faTorahle poiuts of attachment fllr the young.

In all of the natural balJks wiJiciJ I have bad the pleasure of examining ill the Ohesapeake.

the jlHlividnal Oysters assume au approximatl"ly vert.ical position. The USSlllll phon of this position
seeml:\ perfeetly natural; with the hinge eud downwards aJHl f1..w free edgeR of the Ylfh-e~ dired-ed
upward the animals are in all excellent {lOS1tiOIl to feed, whUe t.he out.side \'erUeal surfaces of tlle

vah-es arc well adapted to afford lliaces of attachment for the spat. Tim la,Uer, lJOwcn~r, appears

to atta<~h iL;elfiu the greatest abunda.nceto the old O,y8tcr8 at tlle surface of the bank. The rmmlt

is tlmt when onp removes the Oysters from tiJe bell th(>;)' are found to adhere to:.::dhel' in dusters,
generation after generation being piled olle on top of tlle other in sucee;.;siotJ. As many a.<; four

generatiollllma.y be made out in most ca8cs; the oldest being buried in the mud aud sam] below

and is often found to be slilotbered h:}' those wltieh ha\'c followed. E\'en below the last stratum

ofliving O.rste1's, if one keeps llig-gillg, it is discovered that the shells of llUlllNOUi'l still more

remote anCf'stonl of the living ones now occupying the bed are <lisposed vertieally ill t.he sand and

earth heneath. Attached to the upper edge" of these deall 8hells follows, we will sas, the first
living generation and so on to the fourth, composed mainly of yOUllg illllividualf,l or "pat only a

few da,HI or months old. Whether it is proper to regard tlle superimposed series of indiridnals as

generations may be questioned, but u.s no more expressive word occurs to me, I wish to be under­

stood as using it here with qualifications.
POSITIONS OF THE BPAT.-1.'he spat does not fix itself ill any eonstant llositioll; the :YOUll.g

may have the hinge of the shell directed downward, upwa,rd, or to the rigbt or left hand.

Singnlarly enougb the shells do not grow in the direetioTls wiJich the free edge6 of tlte valves

are made to assume in the young. Should the young happen to be .fixetl hinge dowmntrd

the frw edges of the valves grow in length tlirectly upward; in case t.he hinge is directed
either to the right or to the left, the layers of calcic ca'l'bonate will be deposited iu
such a way upon one side as to cause the free ed~es of the Yalves to be eTelltunIl,V

directed upwards, causing the umbonal portion of the valves to deatribe an arc of {lOo.

In case the hinge is at first directed uJfward, the layers of carbonate of lime will I.>e deposited

in suoh a way by the mantle as to 'bring the mouth of the shell upward. The attempt to g~t

into a vertical po$itjon will, however, not always be successful in cases like the last; the arc of

1800; which it is necessary for the animal to traverse from its st3rting point in order to build

ibl shell with thefroo edges opening upward, seem to be a feat a little too difficult of accow­

Plhthment, in spite of tbe wonderful peNlistence of effort manifested by the inhabitant.
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The hahit of growing" ill the erect position. where the banl.s a.re prolilie and undiliturbed,

~ausel'l ilw iudivi(luafs to be w\r.\' much cl"uwded t.Qf,'1Jtllf'r, so that tlUJ,r do tlOt ha.ve it caance to
('xpaml all/I grow i IJ lo thei r ll(mlli~l ,,1J <lope. From t.l.li:> call :'le, ovcl'erowlI i llg, the shel!g of tile

i nd ivillnal Oystf'rS becouH' ypry narrow and gn>atl r ('Ion gatNl; the pli'(\ltliar forms VI'h ieh result

llre lmown to o~·stetmcll as l'RaNl{Jou Oyster~," or I' Cat's·tonglll;'S," the latter name bt>ing probably
llerin'd from a ;;ugR"esth'e re.8f>,lll iJlaucc to the tongue of a cat. Fm\sil Oysters appear to have had

tile sallle lIahif, III some ballks their crowilcd cOIHlition may he inferred from the fact th:lt I
<JOl.lllted as man.) as foI't;r O,p\ten. ill au area ineJwlml by a qJlarlrallg]e of wire including eXl\dly

one square foot; thirty jmli\'iduals to thf;\ squa.re foot wall a. fair average on ol1e bank

tolxRUlined.
All of the observant writers upon the OYster agree that it i~ essential that the bottom upon

which oyster-banks are to be permanent should not be liable to shift or be OOVl;lred hy mud or

ilediment. The experienoo of the writer stron(rly enforces such a cODclusion. Tbe perwammt

banks, owing tQ the great number of dead &hells scattered through the bottow soil upon whicb

the,Y have been established) acquire a peculiar solidity or fixedness which the elllTe-nts of tide water

cannot sensiblr affect. When these banks aI:'e once covered by the clusters of Oysters more or

less securely held together by the lower portions becoming imbedded in the soil below) and

nmtuall~' wedged and fitted together hy the any Tllsnrfuces of contiguotls clusters which harB
become lIeatlj' ada,'ted to each other by pressure, it is a very JHll'fl matter for the tides to smotber
the bank unless sufficient soil in suspeufdion is carried by the waters w completel,Y cover t.he

n.uimals.

ESTABLISHME?'T OF ARTlFH:IAT~ BEDS,-The inferences W be drawn from the foregoing

ObSer\"11tions are very important. They naturally lead to the inquir~' whetber artiticial Oy>3t.W­

Oedl< illlnnot at least be established ill shallow water) where the diffioulties in altering tbl'

elmracter of the bottom !'IO ag to adapt it to the wants of the Oyster are not llr:wticall,v

insurmountable, I believe that the establishment of artificial beds, which would in time become

similar in every respeet to the natural oneR, is possible in a moderatel;y rapid tideway. The

Jocalitie&, I apprehend, are abundant along the 8horetl of tbe Chesapeake, and 1 certainJ.\'

know of fi'W places wbere the existing natural conditions for stlCb a prqjeet Ill'e ltll,}' bnth'l'

than those found in Saint -Jerome's Creek. The bottom would, of oonrlile, bave to undergo snell

]lreparation aB would insure to it !ilOlidity, and it might be well to imitate the flat, ridge-lilm

character of the natural banks in construoting artificial ones. The long axilil of tlle bNls sh/luhL

probably lie trllll!.\'ersely to the direction in .which the tid~ ebba Bond flows in lind ont of tfl(',

('.reekR, as nppears to be the caRe witb many banks examined. The next thing to do woullT Ill'

to colonize therse artiftcial banks with Oystel'8 stuck thickly into tbe lwttoDJ j billge downwl11·(l,

imita.ting the position of the animals in the natural banks, The (lOSt of such an eXpt'rimental

bank would be ooDlpa-ratively insignifit:lant,
Sinee the publication of the substance of the foregoing suggest,ion I ba,ve se.en the idea

practically realized in th" Cherrysoone River, Virginia. A heap of Oyster-shells had b,o;efl
6cattel'ed so as tofuI'm It low, solid e!fwat;oll, which was l.lubmergOO twice a dar by the lidt',

Upon this spat. badcanght and grown until tho wholl'l in two ,yeaUl was 8.8 completely an"

80lidly covered by living natural-growth O,yllten 8$ !tny good natura.l bank. The desirability

of uaing the poorly grown stock from natural and artitl'ciaJ banka as "seed» fOI' planting
appenrs rell8onable, and could no tloubt be made pl"Ofitable where banks of Q. sufficient exteut

llOuhl be estabIiahed, from which a snpp[y of seed could Ue obtaibed.
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I have been informed by an old oysterman that pine bushes stuck securely into the sea
bottom so as to be submerged iu shaUow areas have been found very effectual as collectors.

In fact} he told me that in one case which ]Jad fallen under his observation an oyster-planter
who followed this plan hfld the satisfaction of seeing his snbmerg(~d bushes load with sllat,

much of whicb afterwards gTPw to lllarketabh~ size. Afterwards a productive ridge or batik
waa flle msnIt where the brllsh palisade had originally acted as a collector. Thick pnlisades

of brush might be stuck into the bottom TII'ar permanent oyster-hanl,s with good resnlts.

DOllbtleffi5 it would be possihle to estHblish banks h~' this mdhod if, in aUlJitioll} o;yster-Rhel1s
or stones were o;trewn 011 the bottom along (~itlJer side of the brush palisade, in order to afford
a foundation for the fixation of the fir:;;t generatiollf; of o~'sters.

SPAT-COLLECTOR.S,-Lieutemmt 'Vinslow, in 187!l, lls('d hurdles Or lH'sts of half-roUlld tiles,
riglJt to sixteen in number; tlJe rco;ults from OIl{' plac('d ill the Bi~ Amlemesscx were very flatter­

ing'. After it. had been immersed twenty-four days 1}506 O,\"8tc1's hafl attaelJed thmtlfwlves. After
forty-five days ha.d elapsed 1,334 still remained, aHd aftel' llinely-three <lay>; were palSt tll(' number
st.ill adherent wag 539. I have had no snell success, lmt in otlw1' 1l3rts of the bay, as fit Tan!!iel'
Sound for installCe, !Spat fnlls in great abnmlance. I 1mn~ seen the imler faell of Ollt' vnl \'e of a dead

O~'stel' furnish att.achment for over forty spat from 0I1e-('igllth to tln'ee ('j~htll1'i of au illeh in

dia~lete1'. Sponges} pieces of wreck, old shoes, p('hbles, iron ore, !I'athcr, t1Jt' extprIwl snrtitee of

t,he shell of Jfodiolaria, brllnehcs of tn'po; and log!> wIlieh llll\'(' fallell illto tllC water aet, 1l!S eollpc1or8,

Oysterlll are sometimes found imdtle of hottles which have hl'<,n thrown upon the hottom, the fr;\'
lla\'ing walHleretl tlll'ough the lH'ck nIHl nttached itsplf to tIle inlIcr 8url'acp, gl'Owillg tn tlH' "ize of

two iuches in diameter and o,eT. 'I'll(' spat is slJapl'd lllUeI! li],;l' the !;(\allnp or Pm)iclI, a form wbich

it oft-ell retaiTls nntil it IUealllUrf'S 1ll0I'() tLaII two inelH's ill dillloetcl'. The lll'imary ref]uisite in

eollectors is that t.hey shall present ~lean surfaces while the ~pawnillg Re,uwn i~ ill prO/lTl.'ss.
Small inequalities are probably all ad~llntage, lll' the \'('1''\'" yOllngest SI)at, is often I'ollml ill chinks

and angles on the shellt-! of the adult.,. No other orgallisllls should be allowed to grow and oover

up or smother the o,vster spat. Barllacles, infusoria, moss animals, pol,\'ps, amI lllally other

organisms are liable to accumnlate on the surface of the colleetorfl to t1JfI detriment, of the yOllllg'
Oysters wbieh ha-ve established themselves. Many of theso animals} pol;vps especially, eat tbt>

young fry in the free-swimming stage, as shown by Dr. Horst.

The use of t,he methods employed abroad for eollec:ltillg sp~t has not been tested ill tbe Unit.ed
States npon a scale large enough to enable us to arrive as yet at any ....er,\' important conclusions.

Roofing slate coa.ted with mortar promises good results; the valves of o;yster-sbeIlR St.rullg' llpon

wire, pine cones, and brush have been used, but in unfavorable placeR} so as to vitiate to some
extent the results whioh were expectoo. A coating of cement will not answer; it gets too hard}

so that the liopat when it is to be removed from tlJe collectors cannot be lousened without injuring
itB delicate, thin valves. The coating of lime and sand shonld be thick enough so as to make a

layer of at least an eighth of an inch over the surface of the collector. It should also be aUowed
to thoroUJ~'ll1y "set," as a stone-mason would say, a,fter it has heeD applied 80 as not to wash off
readily. A strong mortar should be mixed for the coating} composed of sbarp sand and good
lime, in the !)roportions of alrout equal pads, and thin enoogh to dip the slate", or tiles iDto the

mixture bodily. If the first coat is not found to be thick enough a .second and third may be

applied. The tiles or slates after eoll-ting should l.>e ",llow~d to dry for two or three days so a8 to
allow the oootingto "set" :firmly.

48P
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Various wa."s of supporting the tiles and slates ha\'e been devised, cheap forills of which are

described in the treatises of Coste and Fraicbe. The primary reqnisite in putting' down collectors
is that they shall be so placed as not to be cO\'ered b;y mnd, especially where the bottom is overlaid
with ooze. III such cases they must be supported so as to pre'\"ent their falling into the mud, the
effect of which would be to make them useless. In practice, I suspect, that it would he well to

look aft-er the collectors occasionally and to brush ofl:' the mud, because in some places I have
noticed that thick deposits of sediment soon collect upon the upper surfaces. This accounts for
the fact that several observf'fs have IlOticed that the spat is disposed to attach itself and survive
on the lower surface of the collectors.

I am informed by :Mr. C. P. IIull that the practice of strewing oyster-shells as epa-t-collectors
on hard sea-bottom two or three fathoms deell jg becoming quite common on the Oonnecticut

shores of Long Island Sound. Here, the practice is to scatter two hundred a.nd fifty to three
hnndredbushels of shells over an acre of bottom. The method there bas also been so successful
and profitable a,s a means of increasing the area of the Ulster .fisbery that the price of the dead
shells has increased and is likel~' to continue to do so, since the demand is greatcr than the supply.
Mr. BuH, himself a p.ractical oyster-culturist, proposes to introduce this system into pradice ou
his projected plantstjous on the CheBa,peake, where a beginning has ahendy been made by this

method under the direction of Captain Bine, at Cberrystone, the supermtendent of tbe firm of
Malthy & Co., of NorfolkJ now largely interested as planters in the Cherrystone Ri"er. This
method is the same as that extensively practiced iu Europe.

Bow AN OYSTER TAKES ON FLESH.-Among oystermen the business of fattening or feeding
the Oyster is one of the most important, from the fact that upon the conditiOQ of the market,

able IJrodllct la.rgely depends its value. Fatnes!!, so called, in the Oyster is a condition wholly
different in nature from the state known under that name in stall-fed domestic animals. The
turgidit.y of the reproductive organs is not mmaIl;y indicative of fatness, as it appears some authors
have supposed, MoLius being the olllr olle who has apprehended its true nature. The word" fat,"
as applied to iudieate the condition of the Oyster when in flesh, is a misnomer, since it is not fat
at a.1l whieb is the immediate ('..aU8(~ of the condition of plllmpness which betokens a fitness for
market, but a very extensive deposit of protoplasmic matter which ha,s been assimilated and laid
down mainly ill the substance of the mantle. It is tbis relatively large amount of delicate, easily­
digcstl'd protoplasm, BOOred up in the palps and mantle, which renders the Oyster 80 wholesome
and l.IUtritiollS.

The deposition of this protoplasmic material in the mantle, palps, and body stands in intimate
relation to tlH', activity of the reproductive organs. During th~ spawlltngseasQll Oysters are flaid

to be "llOOr;" that is to say poor in condition, for at this time the mantle, especially where it lics
next the body on each side, is very thiu and quite transparentj the radiating pallial musclcfI along

the border of the mantle, aM well flS its vessels and n('rv~, mas now be readily studied under the
microscope, owing to itl,l transparency and the absence of opaque granular protoplasm. If we
examine the reproductive organs at this time, as a rule, we will :find them greatly developed and
pouring out their products throngh two large ducts, the combined caliber of which is not far short
of that of the fntestine. It will be evideut to any thinking mind t,hat if tbe major part (jf tbe food

material elaborated by the digestive and nutritive s;ystewa goes to tbe ovaries.or testes to be

tra.nsformed into sex products, which are continually thrown otf duling the breeding sefl8On, little
of sucb material cau be stored. I1p in the tissues ·0£ the body. We hl\1ve described. exactly what
happens. In the month of September, when the OYSOO1'8 in thi$ latitode are for ihe most part
(lone epaw ning, the· drain of elaborated Inaterial having -ceased to flow from the openings of the
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rop.mdu.ctivfl organs, it 18 div~ried in another dirootion, but \ij retllin~d in tbe ~YbtC\n and b~8 to 00
dCPQsited somewhere in the body, Thfl' most J.Jxtenal\'c llepo.9it1.i of tlaill el1~h)rat('t1 li \'log m~tter

OC(1Qr in the mantle, hody, and palps, tn\;3 color of w!li~h rapidl:.;' ehanges fmm Ow water;" tram,­

Jlarent OOIHUtiou l)'r~~alellt do-ring t.n~ 811awninR lW.a..."'.OIl to a, m"eamy wbite. Tlw. WilOl~ anhuftl al~(r

ooqnire.& a. SQUd..it.y which it diu llot POSlli!8S hefore; it los!";; its wtltf'rX1 i1l1pOi'€rishlJ13 appt',\ll'<'il)ee.

tQgetner with its ditlp%ltion to i\hriuk to a, frootiml of its original bulk from au exteu8tVe 10.'<15 of
fiuid8 wheu optmed. The mantle a,ud pal})~ beoome opalJ\l{'. aud thiek\,!r than hv-forfl, Rmi tlwir

sub~taDOO is IjQfter and more eiliSily laoer~tetl. Tlle cb:mgc ber~ fle8'fJrih~,U: I.2w}uu\}tedly aJrent;., til",
oollnootive tisgllt!. llril1cipaUy; :.ts ~l",ewlw.r~ gt:J.ted. The ruf~tcrial ill' t]Je lattel' ha.<; the milky

ap~l"ance of the reptolhmtive organ wh(:'u mntilate~l, anu lUa;.: readily be 1i1'i",tall;~u for the l'1.tter
by tbe inexperiencad. It ap~8rs t-bat the generath-e and lmtt'itiV€ fUl1ctj()ns are (wposed to e-/wl

other in the, Oyster al> ill '3ther anill)[\,h,; aU of whteh i(l(licate1S, {(lQ, tbe amoutlt of eflerg~- wltieb

must 00 t",x.peuded during tbe br~\llng !lNl,SOb in thb pl'OOlll.'.tiou or germ!:'.. Whate,ve,r sur-pins

ulIt1'iment i", stored up ill the winter appe41"S to 00 lUlUlediately devoted to thi:' fbtmation of gel'w8
upon tne 3rrival of th~ warm mouth!'!, when fQod i.$ all;,() prohahlr UlQst pleutifal jlud when the

esternal conditione. are rigbt for the deye-jopmeor, £If t.h~ cmb:r:;rli5. Tbe effiwt which th~ O.'fBter

make6~ at th(l exp-etlstl ()C 80 much .w:~terial, to MprO(lu.oo its kind <mgh:t to ho re-l'pectoo. Ju nu~

protection of the OY8te-:r during the clooe !Wason we I\N. simply f<:ll!owing the dict.at€l~ of ~~}W,ril~lJce

and eomtnQtl seU8,,~

Tbe ac.c01.mt whicll \'\"e ba\'1!> given lloUO\'C of the physt(llogy aolld iutetdcpemlt:uoo of ttle

fattJmhlg and :reprooucU"8 prl:>t'~ of tbl'> O.VS.tf'J'1 it 8eelilS tanH'" affords an (IT'JlOrtl1I11Iy to

point out now little plitbwphy there itS ill tlm doctrine that 0J'.sters lUay 00 faH,en~l by plltting

t.hem for a. day l)l' tW<:l in wauw less salt tllan that frQl'\'l whi<~h they W~l'e tirst taken, in Ol'd~l' th.a.t
the-;r mar he watt:r'swoHeu hy the actiOll {)f osmD...'l.Cr Ri) as to giye to tlwm a )}]UlUp app....anulc;'.

It is sQl'prisin~- lww little di:'.fl(',udt'lJOO i~ t(/ b~ V1aocd upon tIle li:tatf'li'l«mt-!'l {If oyswruWl( am}

fl.shel:ffit·ll in regard to th{', habit/< of tb\'. objt:lct& with whieh tht~:V \W~ SIlI)l)1)~e~i to be IOOt<.{ f<HuilillY.

And thil> sta.temtmt~ like many mhl1'8 of II ~ilD:i13J' ldml, )hH, lJO lJ$is of [ltd It))!l exp'1--l'ilJlel1h'11.

~wi.ti~uce to teJ;;.t upon. r u\a,y f:'IlFi\ up thfJ uttf',r alHmrdity ~}t t.l.tti wide$[lroad. belief itl tlUl PV<'l.,j­
bilit.y of f'att~lling 0Yl>t"w. by removing them f«ttu 8'tlt to less MIt. water for ~\ few d,l.y"" hy

&!lring tltat it am.{)untr; to the 8~me thing aa to a8S{lrt tbat water is a fatty or l)hn~giH(ltH;Rllb-Ma,IW{'!

The «,);\ult<;lQf my mQ$t 1't'lL.'"eut \nve..'ltiga-t\\}t\l> upon th-c millute nnat(lttlyof ORty€« drginiea IWI,\"

be. :litly dM«Jribhd in this pL'li:e1 since the.y ba,ve, an lmpDrf,.mt hearing "Wm tbe ptoCe"l8 offott.te.uing.
'l'h~ Bl.l.ojed (If tbis tn<reM;fgation was one of thi3 most ilU[UW€l"ish(\(l-looking o:;'l'lr<:!r'1l wtieb it ha<;:

<'\'Bf been my fortune to find. It was coHected on the- 20th of ,rldy thh; pl''Cooot year (t8S2) anti
1'laeed i.n a, chromic ooid SOhltiIoll l)f Dne l)er cent. fgr fort,y-rugbt hOIll'!51 wu.-e.q it, W~~ wulted and
finally tran~ferl"Wi to alcohol, to be cut into sections when {)onveuietlt. 'J~bia 1 have ycc.enUN done.
W4en the It-pooimen jf) qu~tt(1Uwas f~liloh it w:,~ cbaracterizl."d by tM almost perf~~t transpar­
eMy of the ln~tJ6> liud, as it I;lftel'w;lXds tumed oat, tbe te-tal atr6ph.r of t.be g"'J\('J:stiVfl organ,

R~fo~ thf.'l hardening procea-a had ~n undetg<me, the n,,~.[lHfl wa." greatly tI.iiSt.eude<l by watery

ffm~ IJ.O much $0 tha~ 1\.fte.r b3J>llening, it had lIhruuken t{) about oue-tenth of its bulk while in

the trooh and living state. The hlU'deuwl specimen wa.e. cut into thitl. seehoD.~ 'J,fu!;r imhedding in.
pa.raffine-

1
by means of a mo4!ficati(}ll of tbe Taylor freezing wicrotome; tb~ IK"CtiQIlii fot' tllinm·lJ3.

leftnotbing to lie dtmired, a-nd revealed .a. ooudition of thing8 di1f~l'tlDt frolU ;;ttty previottsly
&b8ervoo by tbe writer in $OOtions of {jith~r native Dr foreigo. 0.rewFii. A t'J.lJ"eful tnh:,rmscopie
eetutiny'iIwwed th~t nowhere in the 8ootiotl WdS tbeN ~ trace of (lv-en a TUdimev~ of the goow.a­

tiv~nebv~.k de$Cribed,a.& tb0 atrOphied oon(1it,Iou ill ij, previous portion of this pap&'. Not e\"(~tl.
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a truce of till' conneetire tissue in whidl tlu;, rtluimen1,; of the latter are mmally imbedded

I'i'llHliIWd, but the Ilf'patie fonidl'~ or lliti mate ~aeculpH of t.he livl:'r were l,Yiug in i Ullll ell iattl

contact with the fila-ntlt" wHh lIO tiflsue whatever interveniJlg. I have hitherto fuund the lirer

lmrrounded by a thick ~t l'atnlll of E'oHlwetivl.l til'\fHW in all of t.he l'\pceimClls examiued. Sfhe stute­

ments in a pre\'ion~ portion of this essay in regard to the existmlce of vessels which tI'a ,·erst' this

connt~cti\"e tissue ma~s will therefore lmre t,o be modified fiO far as to o:a,Y that. Hot only clot'S the

COllllceti"e tissue of tho hody lIlass eOlllpletel.y dis-appear, but also the vessels th{'llHlf'lv(·s wldeh

are exea va ted t hron g hits !:mhstance.
Turning now to the condition of the mantle, I filUI this iTl It nu less rClllal'l.uble state than tIll'

}larts alreadr descrihed. The "'\'"esitmlar connecth-e til>sue cell"," fl." t.hey han' appea1'l'll to lilt;

hitherto, haye gi\'eu plane to an entirely different strncturc~ apparently much le1'\8 solid allll

sll1.mt.antial. hateml of the dearly defined coarsely cellular /Structure usually llotiecd in sedi(lll~

made fwm lm~s impon;rislll'd inclh'idllals, the t.issue has now Ill'eoml' yery eOa.l·sel.y areolar, all trae('

of Uw pf'cnliar nndear hodie.., Imving vanished, togf\ther with the illtcrnal protoplasmic network

wbieh they flO clearly exhihit, The areolro inclosed hy the tibers of the eOllllt'ctive tis,;ue of till'

nmntlt' aT(~ yery eOa1'1'\(\ and may Tllr\asnr(' as milch fl." half a millimeter aeross in sections of 1hI'

harderwlI anll shrunken SIlrt~ilJlen. "'hen t.lw mant}(o W:1S gorged in life, with blood pr~babl.v,some

idca of the eoarsenc.~8 of thest' meshes may he formed. The llICSllt:'8 may then ha.ve mensured four

or fiVl' lIlilliuwters ill diamHtl'r, the n'slllting ean'rnous state of this highly elastic tissue e1HLbHlJ~

tl..lc mantle to lweorne gorged or swolhm by endosmosis to a rema,rkable degree, so much flO as to

eause t Ii e animal to be apparently bnl ky, yet in reality distended witil sanions tI !lids merely. 'flw

qucstiolJ llOW arises, What has become of this connective tissue whieh has so completely tlisal'"
pear£'d t '.rhf; oIlly intf'l'pretatiml which I (Ian offer is that tIle conUfOeUve tissu(; subs! ance has

been tr: 11 lsformt'd into .';c Kurtl prodnets wbieh have been pO[lred 011t by way of t,ll e effemn t 8tJxu<11

dl1 cts, a Ild 1hat our specimen rf;pn~sellts th e extreme of exll fMlstion COli seq[lellt u pOll the eoUl pleted

exereise of the reprorluctivefullct.ion for the season. The animal, in other words, bas flOW exlmusted

its germ-producing- resources, and must begin to feed and store np material for the next scafloII's

~tmerati\'e products. It tbert'fore become-f'; highly probable that the roproductive organs develop
l\lIew each sea-son. My reason for thinking 80 is, that in this specimen the atrophy or wastiug

a way of the reproducti \'0 organ has gone so far that no trace even of the efferent ducts of t l..tlt t botly

remains. The specimen, taken as it was in July, also shows tha.t the spawning season ma)' he

~!OmpJeted before the end of summer.

The connective tissue of the Oyster is, therefore, in reality transformed into ova and sperma

1:0S03, depending I>imply upon the sex of the individual whetber it shall. be tbe former or the latter.

'.This also raises the question whether the same iudividual may not be of a different sex during

'rliflerent seasons, since it appears tbat the whole reprodnctive organ disaplleal'8 and develops anew

·every year. This it is however to be noted is arguing from a. very diJferent basis from t.hat of

some foreigll writers who have been absurdly illogical enough to say that the Oyster was of a
different sex in different years, apparently forgetting that it would be impossible to open the same

individual twice iu 8ucoossion j sinoo opening it kills the aniulal and puts the Be<lOud examination

.totally out of the question.

The function of tl..le mesenchYma.1 oreonnectivetiasuein the <n·swis, therefore, of the nature

ur a. .\IOOre of reserved material-protoplasm laid up for the purposeof conversion into germs as tbe

reprodnctive organ develops anew. RiB then iutbe highest degree iinprobable that iti13 of the

nature ofan oily or fatty substance, ont of which it wo~ldbe imposSible to formsnchhigh-ly vitalizetl

bodies as the ova, and eperma.rozoa of the Oyster.· WitHe it ~. true that weftrid· the mesenebym6
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dcYcloped to tIle g-reatcsj. ('xtCllt during- the winh'l' wllell it lIlay hI' fiaill the OSMer is ill the

OCf;t eOfltlition as reg'ards flesh, it does Tlot follow that this pllllllfluCSS is tlll{~ to fatt~' llJatt(~r"1 hut

rather to a larg-er amount of protoplasm tilling HI' the malltle, palps, amI body mass.

Onr ~{~etioll" oftlJe specimen (lescribetl alJoH'>:how i4omf;othcr "dug-nlar features whidl (~mmot

be passod over in silclle9. Tlw principal of these is tho pT(',;(JlICC l)i' tlJiek·wullc(1 H~s:;;t\b ill the

ventmllohes of the mantle. In life w{~ find hr:lllching V()SSCJ.'l Ylsilrlt: ill tile traTl.',pan'ut mantle in

very impoverished speeilm\lls, sneb as tilt' one ulJder cli~ellssion. These H'ssels may be follo\H'd to

wiJu.t are appan'ntly their ultimate rall1itl{~atioIlS aUll seem to ('utI abru]ltly. It is tlJe~(~ \'t'ss{,I"

whicL become obscured w Ilell tiw <Inimnl aCfjuin:,s flesh; tile.' <In:, in fad. hiddl'lI iu the thick

d eposi t of COIlnective tissue laid down ill t hn ,IWlll t Ie, They 11 1'.\ grayish or II' h itiS]l i tl color as the.....

shimmer throngh the transparent {'xtl\rnal epithelial aud {'oll11eetiyc' tissm' layer,>; of 1 he lJlall tle

org<llL. The.\' are also lliffereut in char:wh'! from oth{'r vessels exea\-att'c] in tilt' cOlJllectin' tissue

of the mantle, alHl which disappear with tlw atrophy of the latter's 8111Jstauce, jnst as we llOticed
was the e:Hm with tlle vessels of the body mass. 1.11 a s]1l'cimen as j,\T{';lt l~- impon'riHiJed as tlie oue

uuder discussion, the tLick-walled pallial VI'8sI:'1", lweome ver.\- cOllspieuoul:I ill tTaIll-Werst' seetious.

TheS ma.y lJOt have the same function as the blood\'eflsnls of the onlillary wall-less fi)l'UI fOllUd iu

the COIlIu'cti\Te tissue, fcom whkh type they mar ue at once tliKtinglli ..,hetl hy their thiel;:, fhwlS
eeJlular watls.

The almost, total :tt-roJlhy of the uwseuchyme or mesoblast duriug tlll' t>JlllwBillg- t>eaSOll i8 a

\'("l''y remarkaLle· faet, lJO jpss so than its regeneration. It appears, lJu\\'t.'\'el\ as far as 1 !lave been

able to learn from tralJS,erRC sectiolls of yery slUall t>pat, olle-l·jghtlJ to oue-sixtet'ntlJ of all inch

in diameter, that tlJe abseTlce of It weB-dt'veiopcd eonnecti \'e tissue lleposit also (~hllracterizel:l the

soft parts of tbe YOIllI/,!.' animal. Indeed, the lin'r follleles here are relatin>ly few iu uumber,
wh{'o.I'e<ls the;}' are ver,y nlllllCl'OU8 in the adult. The follides ill the youug al.so lie in illlJlltxliatl\

contact with tIJp mantle, resemblilJl,!.' in this respect tbl~ ,"pawn,sIlent adults. This, for embrsolo,
giCl~1 reasous, oug-ht to l)f! so. ~VI) find, ill fact, ;tfY~urfliIlg- to the unanimous testimony of o]}servcr1'1

that the meRoblast in the 0Sl';tcr dm'e!opf; by the jlrnliferat,ioll of c{'lls from the outer Hnd inner

la-yers into the segmelltlLtion or bOll)' ellvi t y. 'Vh~', then, should it not be ab"orbed a,ml rt'g-ener·
nted in the saine way In the adult 1 There. seems to be. no Ylllid reason assignahle wh;r this should
not be so, if we look upon the mesenciJyme with its vessels and areolar tissue awl cavernous

8paces as having been primaril.y derived from t he em hryollie botly ellvity.

The arrangement of the intestine as .shown in sections of spat as slUall llR t,iJ;tt Ilescribed

nooye is eSRClltially Hw same a,s in tht' adult. The second bend of the intestine (jl'osses the
gullet in the same wa;}', but the double lnteral longitudinal fold or imlu[llicatiou is not so well

marked as in the inte8t,ine of the adult. Thn RtOlllRCh is more nearly cylindrical aud not so
irregular as in the adult. The contents of 1)Ot1.l the stomach llud 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 preparation", have been kept in situ.
iI'he sections of the soft parts may be very readily double stained so as to bring ont the

til:\Sues of t,he «"productive organs very distinct,ly. '1'0 effect this, I throw the section into a

801ution of methyl green for a few minutes, then into magenta, when it will be fOUIld that

the green will dye only t.~ reproductive tissues, leaying the others scarcely tiug-ed, while the red

will stain tbe mantie, U"er, and connective tissues, mapping out these parto'! so distinctly us to
ma.ke a really. useful. as well a.8 beautiful preparation.

·Oonsjd-erable care mnst be exercised ill the preparation of th(~ color solutionH,80 as not to,

have them too intense. The sections should also be at once and quickl;r dehsdrated or else the-
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alcohol will abstract the green and spoil in part the effect of the flouhlo stain. In mrrking
sections, the best ones which I bave e\'er made have been prepared from portions of whole
Oysters which had bet:1l imbedded in paraffine, the latter substance haYill~ in the molten state
interpenetratl.'~all the ca\'it.ies and spaces in the hardened specimen, which had been previously

dehydrated and saturated with oil of turpentine.

Nure on the aryan oj BojlJlW8 oj the Oysl,er.-In the first part of this paper it is atMed that the organ of Bojanus is
rudimentary or wanting in the Oyster. This smtement must 110"'" be modified. 'Vithin the prust year, !L Hoek, of
Le"'den, has demonstrated the existence of the orgnn of Bojanus in OIltNJa cduliE, and the writer has shown it to he present
in the American species as a crescent-shaped glandular or cann,liculatl.'d structure lying just below the adductor and dose
.against it, w; a paired organ which al80 extends slightly into the substllJlce of the mantle 011 either side. M. Hoek has
shown that, as ill. other acephalous mollusks, this organ commnnicate8 with the pericardiae t'.avity and the genit'-1.1
.apenings. I ts function i~ elteretory.

Vah'(~ oj the l~(Jrl.-A pair of very distinct· vQlvn1nr folds sepamtes each of the aurides of the heart. of the Oyster
from the vontride, opening upward into the latter. They prevent the blood from rt'gurgitating into the auriclei, and
<:l!U»C the blood-eurrent to assume one constant direction, "iz, from the auricles to the ventrides, and from the latter
through the anterior aud posterior aortic vessel8 to tIle various pa.rt!I of the body.

PiJJali",l, of the ~p<lt.-Reeent studies have led me to the eonclu!'Jon that the ,.,xi~teneeof a byssus in the fry of the
Oy",ter l,q very doubtful, lIJld that fixation is a.ceomplished at a Yer;, early stage, possibl:r" twenty-four hours after the
embryos commen<::e to swim, by tbe border of the mantle, as I have endea"orod to o;how in my puper "On the Fixation of
the Fry of the O:r'ster," illustrated with figures, and recently prepared for the Bulletin of the Dnited Stutes Fish Com­
mil5Sion, where I ll.lso show that the beaks of the 1a.n~J.l valyes are con~"1.antl:r· dircctl.'d one WlJ,y, and thAt the hingc end
of the larval shell is inclined upwllJ."d. the free margin of the left larval valve being brought into clQl;;e contact ~'ith the
surface to which attachment occtU'l! through the instrumentality of the margin of the mantle. The attachment itself iB a
very finn one, Ilnd consists of the horny matrix of the calcareous material which ReI'YOS alii a cement to glue the free

..margin of the lower valve of the h7' alId spat to the snrfare which has heen chosen as a permanent abode.




