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will, in tlie course of time, come to us through of the sipl~o~i-tribe passing from the upper to 
the worli of snccessire .Ealfour students.' the lower acluarium. E o  clitIiculty was exyeri- 

The sun1 nlreacly subscribed in England is enced in keeping the water in this apparatus 
fresh and sweet without r e n e ~ a l .  

more than sufficic~it to prolicle for the Ealfonr On the 23d of July a batch of oyster-eggs 
stndentsliip : but a memorial to such a inan mas introduced into this apparatus, impregnat- 
and for such objects shonld be inter~lational ; ed by a methoel to be hereafter clescribecl. On 
and we are glad to learil that a representative the 24th, and just abont tn enty-four hours after 

committee of America~l ~iatnralists, with Mr. impregnation hacl talien place, an irispectioil 
of the transparent sicles of the jars ancl aqua- 

Alexa~iclcr Agassiz a t  its head, is being organ- ria was maclc ; antl to our wegreat s ~ ~ r p r i s e  
ized for the purpose of obtaining subscriptions fouilcl immense numbers of embrros -9th the 
to the Ealfour fu~icl. Pe-n scieiltific men in this valves of the l a r ~  a1 shell co\-ering the sides of 
cou~itry arc in a positioll to contri\~ntc large the body, and nclhere~lt to the inner sarihccs 

s u n s  ; but n e  trust that all Ainericari biologists of the glass vessels. Ill some places u p ~ a r d s  
of twenty-file might hare been counted to the 

will give something, whether they be investi- square i~ich.  Erery  available part of thc sur- 
gators, teachers, or students. A general sub- face of the lesscls was, however, more or lcsi 
scription from natnralists on this sicle of the affected b r  these affixed emblyos. Some of 
Atlantic monld be a testi~llo~iy the jars were theri tnkcn from the closed c i r c~~ i t ,  nlost g ~ a c c f ~ ~ l  
to the esteem in which Balfonr's character and 
work are held by us ; and ~ o u l c l  at the sarile 
time express our upproral of the iclea to malie 
the n~o~iruinent of an emi~icr~t  nscie~itist not 
bronze or marble statue, but n permanent en-
domnient for the :~cl~ailccmeat of linowlcdge. 

EErlRI~VG OYSTERS FEOJI i lRT1FICI-

ALLY IXPBEGI\~ATED EGGS. 


D c n l ~ cthe past three years the writer has 
been engaged upo11 the investigation of this 
subject, with the \,iew of reaching some prac- 
tical results which would be available in the 
hnncls of oyster-culturists. Until last j ear his 
efforts 1111tler the auspices of the U.S. fiih coin- 
rllissiou had been coniparati~ ely fruitless and 
unsatisfactory. In  Jnly and Augnst last, ill 
nssociatiou ITith Col. M. i\lcDoiiald, tlie ex-
l~e~irnental  a t  St .  Jerome', n.orli n as rcs~u~ncil 
Crecli, St. J l a r j  's Connty, Alarylnlld. Col. 
3lcDonald cle\ ised a co~~lhi~iat ioi lsimple of 
glass apparatns, consisting of a seiics of jars 
corinected together wit11 rubber tubing, some- 
nha t  in the mannei of a series of \lTolff's hot- 
tlcs, vi th a11 opell glass aqiinriunl at a higher 
lerel as a feeder, or ieserloir, nhile tlie last 
jai of the seiics disclia~gccl into a similar cy- 
lindrical aquarium stancling 011 thc floor. Thc 
s e a - ~ \ ~ a t e ~introdt~cecl into this contrirancc n a s  
carefully filtered throng11 cotton-wool, to re-
moTe all sediine~it and foreign organisms. 
The circulation was nlaintail~ecl in this coiitrir- 
ancc by haling thr nater  fiom thc loner into 
the upper aqu:lrium ; the water passing coliti~l 
nallj through the i n t e r ~ r i i i ~ ~ g  series of jals, 
which nerc, in cff'ect, sirnply enlarged portioll, 

a ~ i da co~ltinuo~ls current l~assecl through then], 
which it -as found clicl not tlislodge the em-
7050s ; b ~ l t  ill two to three days inore it mas 
founcl that most hat1 tlietl or been detached, 
ever1 ill the portio~l of the apparatus not affect- 
eil by a continnous crurent of fresh sea-water. 
The gratifj ing result whicli n-e had anticipat-
etl a t  tlie begi~l~iing of our experiment was, 
however, not rea l i~ed,  except in so far as it 
cletern~iilecl that fixation of the embryos tooli 
place at an early period mlcler farorable con- 
ditions, or ill about tncaty-Soar lionrs, and that 
they might be rearecl from n~tificiallj fertilized 
o\ a.  I3;fforts to repeat our first successful ex- 
pcri~lle~itfnilecl, owi~lg,, probablj , to the higli 
temperature then p r c ~  a ~ l i ~ l g .  

The nest atlvance made was n lic11 tlie mritcr 
liit upon a 11hysical test by inealls of n hich the 
sexes of tile s p a n ~ ~ i n g  aclults call be i~lstantl j  
deterinilietl by tile ino4t ignorant person. I t  
n as fo11nc1, that if the o.i a mcrr sqnee~ed from 
tlie ovaly, and d~o~:pe;L into sea-water in a 
glass dish resting 011 :I dark cro~uld,  they woultl 
bred< up into a tlislillctly q1:riiol:ir rblonil ; while 
the milt moult1 uot ~o i ~ e a ~ l i l ~  buthlealc up ,  
woulil tend to ~ n i ui i o \ ~ly nit11 thc n-ater as a 
inillij substance, t l ~ e  p:irticies of mllioli were 
riot perceptiOle to tliix nakcti r jel  antl, if stirlctl 
nhont in tht. n atel, woulcl 11ot brcali up a t  once, 
but he tll,a\r11 out ~iltc, i~ i sps  m ~ d  stleaks 
rescmbiing in 1~1niut111ccirrns or mare's-tail 
clouds. 'I'liii test v, *IS : ~ n  inf:~llihlc gt~itle ; so 
much so, that n l)ocll(ll lens nns  fouiid to be of 
no ndra~i!~,pe, n: I ,  (1- had formerly s~~pposcd .  
TT7c :~iso t~ nd,t l ~ a tif the eggs ditl not separate 
: ~ tO ~ ~ C C ,n l le~i  droppetl into the water, they 
nere not zo mature :IS they shoulil he. 

At~orlicriml~ortant improrcment I~:LSalso in- 



troducecl by the writer for extracting the eggs 
and milt pur-from the ailnlts for s p a ~ ~ ~ i i n g  
poses. Thir consisted iii applying essentially 
the same iiicthocl for the extraction of thc cggs 
as is usrd in spawaing fish altificiall ; therebj 
avoidiiig the adiilixt~~re of foreign matters, and 
fragnients of tlie other tissues of the animal, 
s ~ ~ c has occurs nhen the oyaq is cut out, and 
clioppecl up into fragments in rrater. A rery 
little experience nil1 ellable a person to find 
the o\ ary or sperinaly on the sides of the body 
of tlie anininl .ishen one ~ a l r e  is remo~ed.  
12emoving t l ~ e  mantle below and in frolit of 
the heart-cliamber, its principal clucts nill be 
exposed ; a ~ i d  these maj 11c tracecl baclin arcls 
on either side of the ventral 1)rocess of the 
botly-mass to 1)elo.i~ tlie mriscl(~, n here tlie pro- 

tion of the e m b ~ j o s  reinlting froin the artifi- 
ci:~Ily fertilized cggs, as described at  the 
outset, i t  was ~leterii~i~iecl to inrestigate the 
inode of fisatioi~ to lenrii if there was iLny 
unifor~nity about it. I now believe that the 
fixation of the Dy is accomplisl~ecl 11y the 
bolder of the l a r ~ n l  mantle, the existence of 
b j  ssa1 orgaiis I ~ e i ~ i g  tloribtfr~l. 'I'lie oldest 
l a r ~a1 shells of nltificiallj reared cnibryos 
hare the hinges of' tlie ralres trriiicntecl and 
~ . i i t l~ontI~eaBs or umhos ; TT hile the fry on the 
eve of conveliio~l into spat ha5 a clistiiict 
b'ali: to each of its ralres, which projects ante- 
riorly beyonci the hinge-linc. The val\~cs, a t  
this time, are rery rentricose, quite syinmet- 
iical, and similar to I'jsicli~uin in form. or in 
t11c most marked coiitrast, in respect of shape, 

cess juts into tlie snprabraiicliial chaniber ~ ~ i t l i  with the irregularity of the older spat and 
its apex reaching to the coiiline~icement of the adult. 
cloaca. \Vlien the spawn is al~uiiilnnt, the \J71ien a large numk~er of -\.erg. young natural 
ducts are usually gorged, anil look lilce prom- spat is esamincd on their attachments, it nill 
inent reins distendecl nith a creamy substance. 11e founcl, tliat in a e r y  case the apex of the 

To remore the geiieratire products n ithout uinbo of 110th the ralres of the larval shell are 
cutting or lacerating the reproductire organs, turnecl tom arcls tlie left if the hinge end is 
one should be provided with a n~eclic~iic-drop- clirected towards the north. I t  is therefore 
per or short l~ipette with :L cnrvcd tip and a 
coml)ressible rubber biilb at top. TJritli the 
curred point of the pipette, tlie ducts of tlie re- 
~roductive organ are gentlj and firmly stroltecl 
in the direction of the external opening from 
before backwards. This, if properly clone, mill 
force out the eggs or the milt in a stream from 
the genital opening of the same side ; when the 
pipette niay be applied to sucli up the extruded 
s y w n ,  and drop it into water without the ad- 
mixture of ally deleterious foreign matters 
whatever. If  the soft parts of the oyster have 
been left attached to tlie one ualre, which I 
have found to be most convenient in pmctice, 
the other side of the aiiirnal may be treated in 
the same way, as tlie reproductire organ llas 
an opening on eitlier side of the body. To  do 
this the liencl end of the aninial, nest the liinge, 
is simply thrown back orer the aclcluctor, the 
mantle cut open, ancl the spama pressecl out 
of thc ducts of the under side as before. 

By the foregoing method, rrllic11 is much 
neater and more cleanly tliati nny other, the 
best spawn is obtained ; and it is often 130s- 
sihle to impregnate fully ninety per cent of 
the cggs taken. When eggs so treated are 
placed under the microscol~e, coinparatirely 
few iiijured ones will he observed : a t  ally rate, 
the result will be vastly more satisfactory than 
if the animal is crushed or chopped up in order 
to get the spawn. Many billioils of eggs might 
be fertilized in a day by this plan. 

As n result of the experience with tlie fixa- 

clear, that ~vheil the young attach themselves, 
tlicy do so const:tntl~ by one and invariably 
the sarne side. Upon exninining spat which 
has just begun to form n sliclly attachment, 
we find this to begin at  the border of the larrnl 
sliell, and to grow outwards ; the hinge being 
continued for n timc laterally or on a line 
with that of the larral shell. We  mny also 
note, that the distal free border of the lowey 
ralvc is the only part of tlie fry sliell which 
comes into direct contact with tlie object to 
n~llich attach~nent occurs ; and that the hinge 
end of tlie larval or fry sliell is directed some- 
~vha t  upnards, tlie line of ofj ~ ~ n c t i o i ~  the 
v a l ~ e s  having at  first former1 an angle of 
nearly thirty degrees witli the plane of the 
surface to n hicli fixatioii occurred. This con- 
dition of tlliilgs is so i~lvnriable that it may be 
regarded as universally the case. ITow does 
the fixation occur? A byssus at iilost moulcl 
oiily serre for temporary anchorage ; %lid me 
find, that as soon as the first calcnreous depos- 
its are formed to build the asymmetricnl ralves 
of the spat, the lower r a l ~ e  of the latter is for 
the first time glued down by the concllioline 
or l~eriostracarn covering i t  extern:rlly, and 
tliat i t  often continues to be so nfBsei1 until i t  
is ilrarly two inches in diameter, Aftcr this 
the loner valve of the spat becornes free, and 
the free ~nargin of tlie sliell begiris to bc bent 
upwards. The valves of the sj-mmetrical fry 
are also lainiiinr anci liomogeneor~s i11 micro- 
scopic structure : IT bile the rery fii st la3 eiss of 
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calcic carbonate depositecl to form the spat 
shell are prismatic and of a wholly differelit 
microscopic appeamnce from that of the fry. 
The facts presented above prove beg-oncl a 
doubt, that it is the mantle border of the fry 
which is the effective agent in achieving firm 
fixation, whatever may be the iml~ortance of a 
temporary or larval b j  ssns. 

This was an interesting and important point 
to determine, oil aecollnt of its practical rela- 
tion to the artificial rearing of the American 
oyster (Ostmea virginica). Cut with the fore- 
going comparatively meagre rcsults wc may 
s q ,  that our sneccss in the artificial culture 
has cndecl ; ancl, mere it not for thc highly 
encouraging rcccnt rclsorts from France, our 
efforts might have rcstccl here. Thc stimuius 
nhicli has provolied tlle irlvestigations recently 
undertalicn abroatl nas, however, probably 
Dr. JV. K. Brooks's success ~vith the Anleri- 
can oyster in 1879, and his clemonstration of 
its uniscsnality. 

Thc remarkable success of 31. Rouchon-
Brandcly in rearing spat from the artificially 
fertilized ova of 0. angulata at TTerclon in 
France, as reportecl in the Annals avzd nzugn- 
zine qf natural 7~istory for October, 1882, and 
his still latcr reports to the ministcr of malinc 
of France in thc Journal oflciel de In I G ~ u -
blique,frcc~~guise,are of thc greatest inomeilt as 
appliccl to practical o j  ster-culture. 31. Bran-
dcly, after clctcrinining that 0. angulata Jvas 
~uniscsual lilie thc Ainciican specics, conccivecl 
the iclca of rearing thc span1n 1.1~ artificial 
means. I n  orrlcr to do this, tmo ncljoining 
oyster claires, or poncls, fctl by thc tidcs vcre 
armngcd at  Vcrdon ; tllc o i ~ c  acting as a icscr- 
~ o i rfrom which thc frcsll sea-vatcr (brackish) 
mas clrann through a tube, l~roviclecl ~vi th  a 
filter coi~sisting of a sl~ongc at  either end, into 
tlic lower espcri~nental claire. Tlie n-ater 
pcicolated out of thc latter through a bcd of 
fine sancl; in tliis n a y  the embryonizecl 01 a 
plncecl ill tliis pond mere liept from escaping. 
Eertilizc~cl eggs nere then 1)nt iuto thc es-
perin1ent:ll pone1 f ron~  day to c la~, mhilc a 
noinher of collectors, or tiles, were at  oncc snb- 
merged in the same. I n  somcn.hat n~orc  than 
a 1nont11, success llacl attc.ndecl Elis csl)crimcnts ; 
and in the coluie of further experiment still 
greater success Tras attained whcn about four 
thonsancl sl)al, had been fo~lud afisecl to a 
single tile uiicler circ~~illstances vllicli aclmit- 
ted of izo cloubt as to their having been the 
product of the artiiicinlly impregilntecl eggs 
placed in eonfineincnt in their ~ i e i n i t ~ - .  I t  
was found, inorcover, that the artificially fer- 
tilizcci eggs had actually de~~eloped illto s l ~ a t  

in the closecl claire s inonth before any had 
made their appearance on the tl~oasands of 
tiles placed on the natural banlrs in the 
Gironde. 

From a personal investigation of the an-
atomy of 0. angulata, me can affirm that it 
is remarkably similar to 0. virginica in the 
struetare of the generative organs, and that 
there is no reason why as great success should 
not attend the culture of that species by tlle 
same apl~arently very l)racticable means. I t  
remains to he seen, however, ~ ~ l i a t  proportion 
of the artificially reared spat \rill reach the 
adult condition. With an abiding faith, hom- 
ever, in tlic final achieven~ent of the solution 
of thc qnestion of tlle artificial cnlture of thc 
Amcrican oyster, which will soon beeoine n 
positive necessity to its cnlture, I think it 
not improbable that anohher season's work 
will concl~~cle thc rcquirccl preliminary rcsearch, 
and realize for us all thc success we could 
11011~for. J. A. RYDEI~. 

THE MA PPEMONDE OF S EBASTIAN 
CABOT. 

THElibrary of Har~rard College, in Gore 
IIa11, has rcccntly bccn cnrichctl with a 11110-
tographic facsimile of the largc map of the 
~voilcl in the ~lational libritry in Paris, linomn 
as thc map of Sebastian Cabot. This intcr- 
esting memorial mas cliscorcrecl in Gerinainy 
about the year 1844, in the house of a Bava-
rian enrate, ancl, throug11 the good offices of 
31. ile hIartius, was in that e a r  purcl~ased 
for thc I'aris libraq-. I t  is a largc elliptical 
~nal~pemonde,engraved on copper, 1in. 48 em. 
in wiiltll, 1 In. 11 c111. in hciglit. Along each 
side of the map, that is to say, outsicle the 
circle, is a tnblc 30 em. in wiclth ; thc first, on 
the left, inscribed a t  thc heacl, Tab~lla Prima, 
ancl that on thc right, Tahula Secuncla. On 
t hesc tables arc sevcntccn legel~des, 01- inscrip-
tions, i11 cl~~plicatc, is to say, in Sl~anish -that 
ancl in Latin, -printed, an(1 pasted on t l ~ c  map. 
Each legend ill Latin irnmediz~tely follo~vs thc 
Spanish o~iginal, ancl bcars tile same number. 
Besicles these seventeen inscriptions, there are 
five others in Spanish ~vhich have 110 Ltltin 
e.xeii?1~lui~s. 

This aiicient map, eo~nl~osecl, as we sllall 
see farther on, in the year 1544, while Cahot 
mas yet living in S11nii1, contai~is geogrnphi- 
en1 clclincatioiis of cliscorerics clow 11 to about 
that period. 111representing the 1101th-east 
coast of our continent, Nenfoul~clland is laid 
clom~i as a group of islands ; ancl we casily 
recognize tlle rixer and bny of St. La~vrence, 


