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tains over any other in this country, yet in 
this article he has tried to put asicle a13y per- 
sonal bias, and he desires to carry conviction 
only in so far as he has been able to adcluce 
facts, and to interpret them rationally ancl logi- 
cally. He  would state, further, that, if the 
reader shoulcl take escel~tion to any interpre- 
tation given to the facts, the tables still stancl 
a s  the best ancl most reliable data of these 
facts attainable, aacl they are not to be con-
trovertecl. SA~IL .Auc;. F r s~ i ,3L.D. 

Denvcr, Col. 

.REARING 0 YSTIil1S P R O M  A R TIl./CIAL-
LY F E R T I L I Z E D  EGGS A T  Sl'OCZ<-
T O N ,  MD. 

INorder to test tlie feasibility of such an un- 
dertaliing on a considerable scale, a pond three 
and. a half feet deep was escavatccl on the prem- 
ises of Nessrs. George V. Sheparcl a~icl 11. 11. 
Pierce, not f:tr fro111 btocli-ton, near the shore 
of Chincoteaguc I3:1y, and con~~ected with the 
latter by a treucl~ ten feet long, tmo feet wide, 
and three and a half feet deep. Before the 
water was let into the trencll connecting t l ~ e  
poncl with the bay, a mooclcn cliapl~ragm -
~nacle in the form of a box three feet clccp, and 
two and a half feet wide, and two i~iclles thiclr, 
slid lined on the inside with gunny-cloth ; the 
sitles of tlle box being perforated with nnrner- 
ons anger-holes, ancl filled with clcan sharp 
smld, so as to form a filter -mas placcd in tlie 
trench vertically and tmnsversely, ant1 so se- 
cured that 110 water, escept such as hacl first 
filtered through the diapllragm, could gain ac-
cess to the pond. I n  this way the natnral fry 
from the hay was effectually cuclucled from our 
artilicial enclosure from the very start, so tl1:tt 
the results of our experiment lniglit not be 
~ i t i a t ed .  In  tlie construction of this simple 
apparatus we clcpei~decl entirely upon the rise 
and f:x11 of the tide to partially renew the 'ir ater 
in the pond in the intervals between the titles. 
The tidal rise and fall of tile mater in the en- 
closnre was from four to six irlches, or from six 
to eight illclies less tllail the rise and fall of the 
tide in the open bay. Into the enclosure, cov- 
ering about fifty st,pare j.ards, artiiicially fertil- 
izcd spawn was poureil at  odd dates, from J~11y 
7 to t l ~ e  first ~vcelc of August. 

Tlic spawn was taken fiorn the adults much 

in pails for a few hours, until the eggs had de- 
veloped as far as the swi~nming stage. The 
spawn so l~reparecl n-as then ilistributecl over 
d~fferent parts of the poncl, and left to take care 
of itself. 

The collectors ~isccl were s i rnp l~  oyster-shells 
strung npon galvanized wire ; strings of shells 
being suspentlecl to stalies clriven into the bot- 
ton1 of the pond a t  intervals corresponding to 
the clatcs when fresh lots of spawn were intro- 
cluced, each stake being ~narli-ecl with tlie date 
when i t  was pat i n  place. The snspencled 
oyster-shells wc.re introtluced so as to afford 
the ~ o u n g  frx clean siirfaces to which it could 
attach itself. 011 the 22tl of August Mr. 
Pierce folincl that some of t t ~ c  shells hanging 
to the st:tkes had spat attat*hed, ranging from 
one-fourth to three-fo~rrths of an itlcl~ in cli- 
ameter, and nliich 1i:~d untloul~tedly been cle- 
rived from some of the hrootl placecl i n  the 
po~iil by us. Some specimens of these young 
oysters are now in my possession, attached to 
tlie perforated o j  ster-shells user1 ns collectors. 

To our grcat st i~,p~ise,we foiincl th:~t the 
water in the poncl inointainecl ahoat the same 
spccific gravity as that in the bax, or 1.Ol75 to 
1.018, and t11:lt tlic teunperature of the matel 
\Yas also the sanic as ill the open hay. The 
~nicrc)scol:ic vegetable foocl iipou \vliicl~ the oys- 
ter feeds was fhi~nd.to multiplj mpitlly in thc 
enclosure, inas~nucll :ls it was con(inct1 by the 
gntc or cliaplil~ugn~, so that it conltl not escape. 
'J'lle water in tile pond was also fonncl to remain 
sweet, ancl free from potrefi~cti\e odors. I t  
will accorclingly- he seen, t l~nt  all tlie conditions 
of success hat1 been cstablisliecl, as v a s  fiillj 
proved by the result. 

While it is too soon to afE1.m that artificial 
brcccling mag be profitably available 011 all 
e s t ens i~c  scale in practical oyster-cultare, oor 
experiment 11:~s c1~1no1~strat~cl ofa ~ i t ~ n ~ b e rerj-
important facts. Tlicse are : I .  O j  ster-spat 
nlay be rearetl from artiliciully f e~ t i i i~c t l  eggs ; 
2. Tile spat \\ill glow just as f5st in snch 
enclosures as in the open ~ v a t c r ;  3. Food is 
rapitlly gcncratpd in sncli enclosnrcs ; 4. The. 
density of the matcr in tlic l~ontls is not mnte-
rinlly affcctctl by mius, or lexclli~ig fioin tlw 
banks ; 5 .  I'oi~ds arc rr:lclilj- e~cnvnted in solt- 
n1ars11 Iantls, :uncl call in all probability be usetl 
for fattening and g ~ o n  i ~ ~ g  irginica f o ~  Oslren 

nlarliet jtist as sticc:~sifi~llyas Ostrcn ccltili\ 

ancl angulata are g r o ~ ~ n  in the sanle may as from fishes ; the right ~ a l ~ e  by a similar nlcthotl 

of the adult aninlals being ~emoved, and tlie 
ducts of the reprocluctive organs stroltecl with 
a pipette to force out tlie eggs and milt from 
tlie females and males. The products misecl 
together in ~ a t e r  were then allo~ved to stand 

011 the coasts of Prance. I'ond-culture, where 
there are salt-n~arslies arljoi~iing :~rms of tlic. 
sex the naters o f  ~ ~ l ~ i c l iliave a cleusity 1)clon. 
1.020, can cloul?tless be cnrriecl on profitubly 
ill coilnection with tlic intelligent use of siinple, 
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cheap collecting-apparat~~s placed in both open 
and confinecl waters to catch a ' set ' of s l~at ,  
which can then be transferrecl to ponds or open 
beds. Tlie methods of spawn-taking and pond- 
culture introdnced by the writer are inexpen- 
sive and rery simple, and can be understood 
and concliietecl by any person of ordinary in- 
telligence, and are fully described in papers 
already publisl~ecl, or in course of publication, 
by the U. S. fish-commission, under the an-
spices of n~hich he has been enabled to carry 
out his investigations. The exl)erimental dif- 
ficulties have beell overcome. I t  remains for 
practical men to avail themselves of whatever 
of raloe has been cleterinined by these experi- 
ments. There are thousands ot' acres of salt- 
marsh lailcl along the eastern coast of the 
United States, which, wit11 proper preparation, 
might be macle to yielcl a living to a large 
nurnber of persons, and which is now not pro- 
ductive of any thing except ~nosqnitoes aud 
malaria. 

Pond-culture has one other decided adran- 
tage over enltnre in the open water ; namely, 
that it is possible to effectually eselucle from 
the artificial enclosures certain erler~iies of the 
oyster, such as whellis and star-fishes. 

J. A. R~uci i .  

TIIE EXPLOSION OF T H E  RIC'ERDALE. 

TIIE boiler of the steamer Rirerdale exploded 
oil the 28th oC August, a few niinutes after the 
boat hacl left her wharf at  New Yorli, and 
started for her rlestinalion on the IIuclson llirer 
above the city. Sereral lives were lost, anil 
the boat itself was sunk in sixty feet of wnter. 
Tlie boiler was raised, and placeel upoil the 
wharf near the Dclamater i r o n - ~ o i k s  ; and the 
boat, a worthless wreck, was tomecl to the New- 
Jersey side of tlic river. 

The steamer had two ' flue-boilers ' 25 fect 
(7.6 m.) long, G feet 4 inches (1.93 m.) in 
diarneter, containing four ' direct ' 14f l ~ ~ e s  
inches (0.36 in.) i11 diarneter, two of 9 inchcs 
(0.23 111.) diameter, and fire ' return ' flues 
of 11t inelies (0.28 m.) diameter. The shell 
was of no. 3 iron, and the area of heating- 
surface was 676 square fect (63 sq. m.). The 
iron was of good qnnlity, and was in good 
condition throughout, except along the bot- 
tom, mhere i t  ga7e wag. The form, propor- 
tioils, and morkman~l~ip of the boiler were 
good. The builders, Messrs. Fletcher & IIar-
rison of New Tork, mere arnong the most repn- 
table constructors of engines and boilers in 
that city, and mere noted for doing good work. 

011 examination, it was found that the bot- 

tom was corroded along its whole length, and 
had been patched i11 a number of places whcrc 
the iron hacl become dangerously thin, and 
that in some places the sheets were reduced 
to one-fourth their original tliicliness. Tlic 
shell had been repeatedly patehecl, and five 
' soft patches ' mere fo~lnd on the girth-scains. 
Tlie rupture seerns to have started in t!~e thin 
parts of the bottom, aiicl to hare follonrecl the 
n~eakenecl girth-seams quite arouad, ancl di- 
videcl the mass into two parts of nearly equal 
size, tearing the iiiiddle sheet oat of the shell 
entirely. 

A coroner's jury niade an inspection, esam- 
ined such ~ i t n e s s e s  as could be fouiicl ancl 
such experts as co~llcl be inilucecl to testicv, 
and rendered a verdict to the ef'Eeet that tho 
boiler rr~pttlred in coiiseqnence of the n~eakilcss 
of the sheets on the bottoiil of the sliell, nhieh 
were tumble to sust:lin the worliing ,r?rcssrlre 
allo-vecl by the U. S. inspector ; .v\ hicli weal<- 
iiess hacl been protlncecl ?q.corrosion on the 
interior, clue to the action of the feed- rater. 
I t  was further asserted, that the boiler wns 
tested ill June up to a. pressure of 62 ponncls 
(5 atmos. abs.), ailcl burst ten weeks later 
under a pressure of bnt 32 pounds (3 atmos.), 
in coiiseqnence of the neglect of the inspector 
to observe its eoilclition at  the time of testing 
it. The engiiie-driver ancl the inspector were 
censured by a vote which Tvas not uiianiinous. 
The jury expressecl the opinion that the pres- 
ent law is not suflieiently explicit and ii~sncla- 
tory, and that the rise of the test by hydrostatic 
pressure is insnfficient to detect ancl reveal sue11 
defects as here existed. 

The inspector acknowledged that he did not 
try the strength of the boiler with the hammer, 
as is now usual i11 all thorough ex~miilations 
by co~ipetent engineers, but merely looked i t  
over ; and that at previoas iiispcctioi~s he had 
not entered the boiler, bat hacl only looliecl ill 
at  the manhole. Tlie e~~idence  of ilic )noat 
superficial ancl inefficieilt . inspectioil ' was coa- 
elusive ; and the fact that proper inspection 
n-ould 11:lrc rerealed the clangcrous condit,ion 
of thc boiler \ \as equally well 1)ro~en. The 
so-called ' inspection ' was a faice ; ancl the 
inspector, in a spirit of in~lifference or indo-
lence, took the cllances of an explosion. 

The esplodecl boiler weighed 27,000 pounds 
(12,247 kilos), and coiltainecl 25,000 1)ounds 
(11,340 kilos) of water. The explosion was 
not remarkably violent, but was n~llat old engi- 
neers are nccastorned to call a ' burst ' rather 
tlinn an explosion. The consequences were, 
however, sufficiently serious. The energy 
producing the effects seen in the case of a, 


