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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, 



Cape Breton, and the Isle of St. John. The 
west coast of America is delineated as far 
nortli as lat. 35", California being drawn from 
the well-linown chart made by the pilot Cas- 
tillo in 1541. To  the north of this, of course, 
is tlie unlinown region ; for nobody then knew 
certainly nhether America aild Asia mere one 
continuous continent, or were dividecl by 
straits, and the conjectures of geographers 
were at  variance. 

Bnt tlie interest in this map centres princi- 
11a11y in its ii~scriptions ; and, though the inost 
of these contain little of value in a geogmph-
ical or historical point of view, a few of them 
are of special significance. The sevellteenth 
inscription, by turning it into English, rcacls 
as follows : -
" Sebastian Cabot, captain and pilot-major 

of his sacre~l imperial majesty, the emperor 
Don Carlos, the fifth of this name, and the 
king our lord, made this figure extended on 
a planc surface, in the year of the birth of 
our Saviour Jesus Christ, 1544, having clrawn 
i t  by degrees of latitude and longitude, with 
the winds, as a sailing-chart, follomii~g partly 
Ptoleiny ancl partly the modern discoveries, 
Spanish and Portugaese, and partly the dis- 
covery macle by his father ancl himself: b ~ -it 
~ O L Imay sail as by a sea-chart, having regard 
to the variation of the needlc," etc. 

The11 follows a discussion relative to the va- 
riatioil of the neeclle, which Sebastian Cabot 
claimed to have first noticed. IIere me have 
the declaration, that the map q a s  ma~lc  by 
Sebastian Cabot, pilot-major of the Emperor 
Charles V., :lnd in the year 1544, a t  which 
time we know he was living in Spain and held 
that office. Ancl this is accoml)aniecl by the 
statement, that, ill making the map, he was 
guicled by the discoveries of his father, Jehu 
Cabot, and himself. 

Inscription No. 8 reacls thus :-
"This couutry wns cliscoverecl by John 

Cabot, a Venetian, and Sebastiail Cal~ot his 
son, in the year of our Lore1 Jesus Christ, 
MCCCCXCIV [1494], on the 24th of dun(? 
in the inorni~~g,  which l a~ ld  they callecl ' p i -
nza vista; ' ailel a large island adjacent to it 
they named the Island of St. John, because 
they tliscovered i t  on the samc clay," etc. 

This is an important statement made or 
authorized by the allcgecl author of tlic map, 
said in tlle iirscriptioil No. 17 to 7)e Sebnstiaa 
Cabot ; ancl, thonglr the year of the discovery 
espresscd is believed to be a t j  pograpl~ical 
or a clerical error, tile whole passage b c a ~ s  
elidence of proceerling from Sebastian Cabot 
himself. The body of the map itself contains 

numerous inscriptions, some brief, and others 
of greater length, with references by nunlbers 
to the legei~ds on the sides ; so that these 
tables belong to and are a part of the map 
itself. The prima vista of legend No. 8, 
or 'prima tierrtx, vistrc,' that is, the laizd 
first seen by the Cabots, is iilscribcd on the 
map near the head of the cleli~leatioil of Cape 
Breton. 

Like inally of the large maps of that period, 
a number of figures of rneil ailel animals, the 
snpposed natives of' the couiltries described, 
are iutrocl~lced into the body of the map. 
Savages are a t  war with each other, and ti- 
gers and bears are roamiug over the American 
continent ; the Emperor of Tartary is depicted 
in state ; and Prester John, holding a cross, 
is placed near the great lakes, the sources of 
the Nile. I11 the original map the figures are 
colored. The map has no ilsine of engraver 
or publisher, or place of publication. Oue 
would natnrally say it was published in Spain ; 
but the policy of the government was opposed 
to the pnblicatioil of iziaps which del~neated 
their o w l  possessions. Dr. Kohl thinlrs i t  
was published in Gerrnany or Belgium. I n  
one corner of the map is depicted the clonble- 
headecl eagle displayed on the arms of Ger- 
many. 

I do not propose to discuss in this brief 
notice all the qnestions which have arisen, or 
which suggest themselves, respecting the genu- 
ineness ancl value of this map, but simply t o  
clescribe it. I t  can be studied now by means 
of tlie photogra1)hic copies talien, as i t  never 
could be stotlied before fro111 the position of 
the original in the natioilal library in Paris. 

We now linow, from sources independent 
of this map, that John Cabot, in a single vessel 
from Bristol, eliscovered North Amei~ica in the 
year 1497. I-Iis son Sebastian may have been 
with him. Thc expedition retnrnecl in about 
three months. I n  tile following year, 1495, 
John Cabot sailed again with a larger number 
of vessels, and Sebastiml no iloubt went with 
him. They hael not retr~rued by the eild of 
October. Nobody knows when they returned, 
and nobody wllat became ofl i i ~ o ~ ~ s  John 
Cabot. Sebastian returned, arid livecl fifty 
years after this second cmbarkatioiz. He  
or his father, or both of thenl, 111acle maps 
at the time, illustrating the Toyage of dis-
cover5 ; but these are lost. Writers in tlie 
sistcctith century, 1)efore Iinltluyt's time, often 
speak of Scbastian Cabot's maps (tliey never 
speali of John Cnbot), hot without describing 
thein. Ortelius in 15'70 hacl a copy of a 111121) 
by Catlot ellgraved on copper, ~vi t l~outthe 
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name of the place or printer. Yet, forty years 
ago, no one, for two centuries and a half, 
had seen a copy of a inap by Cabot. When, 
therefore, i t  mas aanonnced that the National 
library in Paris had found a Cabot inap, a 
grcxt interest mas excited. The distingnished 
g e o g ~ q h e r ,Bi. d7A\-ezac of Paris, nrote a 
description of it in the Bulletiu de In socie'te' 
de g60g~aphie (4th ser. tome xi r .  pp. 266-
268) ; and 11.Jolnard produced :I facsiillile 
of it,  without the inscriptions, for liis great 
worli, the Ho~zunzents de In gdogrnphie, 1842- 
12162. Geographers have been trying to study 
it ever since ; but the iilscriptio~ls had never 
been copied, and it required a visit to Paiis 
to inspect them. I n  the glnis case in mhich 
the ma11 was shown, i t  nras sc:trcely access-
ible foi study. Iiariiig occasion lai t  minter 
to make a study of the Cabot ~ o y a g e s ,I 
wrote to Paris to have a copy made for me of 
several of the inscriptions on this map, -Ihe 
greater part of which in their Spanish form 
were nowhere accessible. The great charge 
for the work mas explained by the difficulty of 
access to the map, of mhich I have spolien. 
About this time, being in consultation with 
the librarian of I I a r v a ~ d  University, -Xr .  
Winsor, -he suggested the practicability of 
having a photograph illade of the map and 
its inscriptions. As  the Hon. Robert C. Win- 
throp, the president of the APassachusetts His- 
torical Society, was about to sail for Europe, 
the matter mas laid before him ; and he readily 
entered into the plan, and, thanks to his liincl 
intervention during a late visit to Paris, the 
work was acconiplished, and the photograph 
is a great success. The sliilful photographer 
employed by X r .  iFTinthrop \)as M. Sauranaud, 
who made for him ten copies, which have been 
talipi1 b j  different libraries aild societies in 
this country, cli\iding the expense between 
them. 

This map has a curious connection with 
other historical niemorials of three hundred 
j e a ~ s  ago, and an interesting piece of literary 
history might be made of it.  I mill state 
briefly some of the points of interest. Richard 
Haliluyt, the great collector of vorages 2nd 
travels, in a folio volume pnhlishecl in 1589, 
callecl The principal rial igations, etc.. p~inted  
"An extract taken out of the map of Sehas- 
tian Cabot, cut by Clement Aclains, concern- 
ing his d isco~cry  of the West Indias, n~hich 
is to be seen in hcr Majesty's privy gallery a t  
Westminster, and in many other ancient mer-
chants' houses." T l ~ e' extract ' which follon s 
this heading is in Latin, and is in substance 
the same 2x3 legend KO. 8 on the Cabot map 

in Paris, from which I have made a qt~otation 
above, relating to the discovery of unlri~omn 
lands. I say i t  is in substance the same ; but 
the grammatical construction is quite different, 
indeed, so r e g  nnlike that I suggested some 
J ears ago th:~t the Latin of' the Paris map and 
the Latin of Clenient Adams, or that mhich he 
copied, were independent translations from a 
Spanish original. Kom, here me see another 
Cabot map in London, from mhich Clement 
Adarns, a learnecl schoolmaster, nzade copies, 
with the saine legends npon it in Spanish, or  
in Latin, or in both ; if in Latin, quite differ- 
ent froni that on the Paris map. I'ossibly it 
had only the legends in Spanish, and Aclanls 
made his own independent translation, as sug- 
gested above. 

Again, in 1.594,-second edition, 1599 ; 
third edition, 1606. -there was published a 
raicJ sncl curious volurne, edited by a German 
traveller, Kathan ICochhaf, or, as he mas called 
by his Latin 11a111e, Chytraeus. IIe was in 
E n ~ l a n d  in 1563, picking up nhatever of 
antlque :lad curious legends and monumental 
inscriptions he could iind for his book ; and 
~vhile apparently a t  Oxford. he saw a doc~unent, 
with some geographical tables, containing 
sevcral inscriptions in not r e v  elegant Latin, 
he says, but which, on account of the value of 
the matter contained in them, he copied and 
printed in his volume, filling twenty-two pages 
of this booli. They are mhollj in Latin, and 
they corresl~ond substantially with the Latin 
inscriptions on the sides of the Cabot map in 
Paris. There is this difference : The inscrip- 
tions here are but nineteen in number, while 
on the Paris map there are twenty-two, five of 
them in Spanish only. Legend No. 17, which 
I h a ~ e  quoted above in part from the Paris 
map, has the date 1549 inserted as tlie year 
in which tlic map to v-hich the inscriptions 
belonged was composed ; instead of 1.544, as 
on the Paris map. Chj traeus saw ?'his ~ ~ h i c h  
may be a second edition of the Paris map, 
made after Cabot had returned to England. 
So here, again, we have another Cabot map to  
be added to our cartographic*al buieaux, along 
with that of Clement Adams and tlie map 
froin ~ l i i c h  he made his copies, nhich were 
hnnging up, in Raliluyt's time, ' in many 
~ n c i e n t  merchants' houses,' -all of ~vhicli we 
must class nritli tlie d~siderata.  

I have spoke13 of the volume of Chytraeus, 
nhich contains substanti~lly the legends as oil 
the Paris map in Latin. The language in 
n~hich the legends were originally written n-as 
Spanish ; and on the Paris map, as I ha le  
already said, they appear in Spmlish ns nell 
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as  in a Latin version. By means of these pho- 
tographic copies of the map, the legends in 
Spanish are mncle accessible. T am not aware 
that they haye ever been published as a whole. 
T h e ~ eis something more than a suspicion that 
some of the legends in Latin contain state-
ments not to be fo~uicl in the Spanish. A coin-
mittee of the AIassachusetts historical society, 
to whom a copy of this map, presented 1.15' tlie 
presitlcnt, has been referred, intend to publish 
a n  English translation of the legends, with tlie 
result of' a coiilparison wit11 the Latin rcrsion. 

CHAXLESDEANE. 

MAP OF I'IIE PLANETS  AND STAl1S 
NEAIZ T i E  SUN, IWAY 6 ,  1883. 

TIIE r i l q  which is given in this number of 
SCIENCEhas been prepared to aid astrono~ners, 
who may observe the total solar eclipse of tliis 
year, in a search for Vulcan. I t  tloes not 
need to be said that the eclipse of Rlay G is 
the most favorable for this purpose tliat will 
occur for nlaliy yrars, a1lc1 i t  is to be hoped 
that the uniclue opportunity mill not be lost. 

Tlie 1)resent >nap has bee11 compiled with 
care from Dz~~.chnzl~steru~zgthe catalogue, 
clicclceil by comparison with the maps and by 
proof-reatling. I t  contains all the stars of the 
DZLIcl~nzusterl~ngwitliin the region near tlie 
5~111, rlor~~n to the seventh inagnituice inclusive, 
to:ctlicr with a few stars of a sliglitly lower 
mngnitncle, wkiich are only added alien their 
omission nlould spoil a configuration. Tlie 
planets Satarn and Neptune are also added. 
Tile positions of the map are arnply accurate 
for the purpose intended. 

wire, size not stated ; and a small reel with 300 
fathoms iron wire, size No. 5 .  

The Taney sailed Oct. 26,1849, to take deep- 
sea soundings in tlie North Atlantic. On 
the 15th of November preparations mere made 
for so~uiding ~vith mire in lilt. 31' 59' N., long. 
58" 4Y.5 W., not far from Bermuda. After 
reeling out 5,700 fatiloins, the wire parted 
acar the surface, owing to the fact that 
tlie splices hncl some projecting ends which 
caught upon each other. Tile No. 7 wire 
parted. I t  is noted in the log, that the cir- 
cnnistances mere favorable aiicl the sounding 
plumb. I t  seems, however, that the lead used 
n a s  altogether too small, abont twelve po~mds 
only ; and tliis nr:is the reasoil -v\ hy so much 
v i l e  ran out without its being recog~~izeci tliat 
botto~il liacl been leached. The weight of the 
mire of course cal*ried it out, and would have 
continued to clo so as long as any wire was 
left. Tlie lcatl TT as armed with a t3tellmngen 
cup, but tile detaching a1)paratus and clyna- 
nloinetcr for sounding were then unl<no~\-n. 

Tile same experience \ \as repeated on the 
9th of May, 1850, wllen 2,200 fathoms of mire 
arerc lost ; anrl on the lSth, wl~en 2,050 fathoms 
were lost, with the thernioineter, ttvelve-l)oundl 
leatl, ancl Stcllwagen cup. On the 22d of 
May tlic last attcnlpt mas made with the same 
results ; the wire parting in eYe1.y illstance 
on~ingto onc splice catching upon another on 
or near tlie reel. Tlie last time 01117 an eiglit-
pound lead Tvns nsetl, -vvith 1,900 fathoms of 
wire ont wlie11 it paited. Tlie partx returned 
to K e ~ ~ r  Pork,  June 3, 18.50, sholtly after which 
Licut. IValsh died. This encleci the trial of 
wire for the time ; to be ~e\ivetl. when the in- 

EDWARDS. I~OLDCN. 
Waihbu! n obsclvato~y, u n i v t ~ ~ s ~ t y  of TV~s~onsin,  


Madlion, Jan.  11,1883. 

-

FIEST  US13 O F  WTIZE IliV DEEP-SEA 

S 0 UNUING. 


INview of the great impetus receatly given 
to clecp-sea soundlilg and dredging (espec~allg 
in  the Unitccl-Statcs nnr j  and coast surrey 
work) by the application of steel piano-mire 
in place of line, it is intcrest~ng to learn llie 
fate of tlie Arit espe~ilncnts in that direction. 
These have been extracted by Comma~lcler 
J. R. Bartlett, U.S.N., of the hydrographic 
office, from the log-booli of the United-States 
scliooiier Taney, Lieilt. J. JValsh, U.S.N., 
cornmaiicli~~g,October, 1849, to June, 1850. 

The Taiiey tool< on boalcl :~ tthe Brooklj 11 
navy- j a~d ,  Oct. 22, 1849, a large iron reel 
contailling 7,000 fathoms iron wire grz~dnatetl 
Nos. 7 to 13 ; an estra reel with 5,900 fatho~ns 

rcnlion of steam reeling-apparat~~s, cietacliing 
sounding-caps, tlie clyna~ilometer, and ' accu-
mulators ' had ~eilderecl its use practicable. 
I t  seems s ing~~lar ,  however, that the difficulty 
as to the splices >?as not remedied on the 
spot, and that licavy leads were not tried. 

Iv~~.1,~A43r13. DAI,L. 

AN EXTEiVSrOiV OF TITE TLlEOREilR OF 
11'1513 BIRl i lL  AATD I T S  APPLICAl'ION 
Y ' O  1C /ATETIC T H E OIZ Y OF T H E  
COATSTlTU2'ION OF GASES.]  
Cr,ausrus has desig~iated as the theorem of the 

virial the eq~iation which 1113 first arrivecl a t  in a 
paper upon a n1313licable to Nctu inechu~ziccil t h e o ~ e ~ ~ z  
hecil,."This tIlc?ol.em applies t,o stationary progressive 
~ n o t i o ~ i ,  gnses are assumed sucll :LS the rrlolecoler of 
t o  lmvo in the ltiiletic thcory of gases, and, when so 
applied, may be wvitten in the form 

nk t  = 9p v  f & ZrR . . . . (1) 
1 Abatract of a paper road by H. T. FDDY,Ph.D Univcr-

8ity of Cincinnati, before the Ohio mechanics' institutz, Jan.  18, 
1883. 3 Phil. mag. [4], vol. 40, p. 122, 


