
SCIENCE, 


DR. ASA GRAYS SEVENTY-FIFTH 

BIRTHDAY. 


THE seventy-fifth anniversary of the birth of 
Dr. Am Gray occurred on the 18th of November. 
At the suggestion of the editors of the Botanical 
gazette, many of the botanists of North America 
united in presenting to the foremmt botanist of 
the wuntry a token of love and asteem in the form 
of a eilver vase. 

This vase was presented on the morning of the 
18th, without formality. I t  is about eleven inches 
high, and is appropriately dewrated with those 
plants which are distinctively American, and which 
are most closely associated with Dr. Gray. The 
place of honor on one side is held by Grayia poly- 
galoides, and on the other by Shortia galacifolia. 
Among others, Aster Bigelorii, Solidago serotina, 
Lilium Grayi, Centaur- Americana, Notholaena 
Grayi, and Rudbeckia speciosa, are prominent. The 

workmanship is highly artistic, as well as remark- 
ably accurate, and reflects credit upon the designers, 
Mesm. Bigelow, Kennard, 8: Co., of Boston. 

The rase stands on a low ebony pedestal, which 
is surrounded by a silver hoop, bearing the inscrip 
tion, -

1810 -November eighteenth -1885. 
ASA GRAY, 

in token of the universal esteem 
of American botanists. 

The greetings, by card and letter, of the one 
hundred and eighty contributors, were presented 
on a plain but elegant silver tray. They con- 
tain the warmest expressions of esteem and grati- 
tude. 

In the afternoon Dr. and Mrs. Gray received, 
quite informally, many of their friends. 

A NEW SE'STEM OF OYSTE&CULTURE. 
THE hope that I might solve, or help to solve, 

the oyster-problem practically, has served to 
constantly encourage me for the five yeam that I 
have been working with that object in view. In 
the belief that what I now have to offer presents 
one of the only possible practical solutions of the 
oyster-question, I submit it to the oystermen of 
our country as a method by the help of which 
they may be enabled to rear an abundance of 
'seed' upon areas which are positively and ab- 
solutely under individual, proprietary control. 
The k t  principles of the new method are given 
below, and it will be seen that they include or 
embrace all  that it has been proposed to accom-
plish by the use of any other plans hitherto pro- 
posed ; that is, it is proposed to utilize the three 
dimensions of a body of water, moved automati- 
cally back and forth in a canal by the tides, for 
the purpose of spat-collecting. In such a canal 
an enormous amount of cultch or collecting sur-
face will be exposed to the fry, diffused through- 
out the three dimensions of the surrounding water, 
during the spawning season. In this way the 
maximum amount of spat can be obtained with a 
minimum expanse of water. 

The h t  principles of the new method of spat 
or 'seed-culture,' which I here propose, are the 
following :-

1. Oyster embryos diffuse themselves through- 
out the three dimensions of a body of water, and 
will afiixthemselvesto wllecting surfaces similarly 
distributed, up to and even above low-water level. 

2. The floating fry will adhere to smooth sur-
f a w  as well as rough ones. 

3. The surfaces upon which spatting occurs 
must be kept as free w possible from sediment and 
organic growths, in order that the very tiny young 
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molluslrs nlay not be srriothered and hilled during and six inches thiulr. Such a basket will hold 
the most critical ~teiiotl of their 11ves. sorne\vhat orer three bushels of oyster-shells as 

4. Art~fic~alfertilization of the eggs of the cultch. The two crosc-pieces \vhicli project Fe-
oyster is feasible, and will becomr an i n ~ p o ~ t a n t  .;and the vertical Ipeces will support the receptacle, 
atljunct to successful spat-culture. 

3. The water charged with embryo oysters may 
be passed through a stexn-pump TI ithout injurj . 

6. Oyster f r j  asually adl:cles most freely to tile 
uncler surfaces of shells or other collecio~s, be- 
cause the lower siJe 1s cleanest, and ruost favorable 
to the s u n  ival of the an~mals. 

7. The spat of the o\ster ill grow and tllrlre 
~ ~ i t hcompara!iVelj hi tle light. 

ti. The specific giavitj- of tlic water nlay rang$ 
from 1.003 to 1.0233. 

9. The ~rlost favorable temperatures of the waler 
for spatting saenl to 1 ) ~from 68" to  about 78" to 
80" F. 

10. Spattinq mill occur just as freely in poncls 
or tanks with a free c~rcnlatlon as in open nater. 

These are the elemental y princ~plesupon \I hlch 
me must base ~ L I I .  new method. All ha\-e bee11 
verlfied by obser~ ation, and none of them are 
hypothetical, but to give an account of all the 
data upon which they are based 1~7ould take up 
too nluch space here. The metliods of spat-col-
iecting used in Eurolx are too cunbersonie and 
expensive ; besides, they are inemcient nhen all-
pllecl to ihe Amer1c.a~ oyster, largely becauie of 
its low price. The thing to dd is to arrange the 
collectors in such a way as to zxpose an enoiiilo1xs 
area of surface to which the blllions of -Err, swim-
ming about in the u ater, may hecome adhevent. 
To effect this it is proposed to p ro~ide  a pond, 
natural or artificial, and connect it by may of a 
long, z i g ~ a g  canal with the open water. The area 
of the pond, for a good renson, sllould be abont 
the sanie as that of the canal. The canal and 
pond should be of abont the snrrre depth, or con- 
tain about three and a half feet of water a t  lo~17 
tide. No filters are needed, except, perhaps, a 
screen at  tile mouth of the canal to keep out star- 
fishes, large crustacea, and predaceous gastropod 
molluslis. 

The cand  is pro1 ideil ~ i t k  ledges near the lop, 
a t  about the level of lowwater mark, to support 
the receptarles for the coltch. These are formed 
of vertical wooden stllps six inches wide, six feet 
long, and secured palallel to each other, and three 
feet apart, by a cross-piece at  the top, and two 
horizontal side-pieces six inches wide, seculed 
tn-o feet six inches froin the top of the vertical 
pieces. Coarse galvanized wire netting is then 
secured around the edges and lower ends of tlle 
vertical strips below the two parallel cross-pieres. 
This netting will then form, 11it11 the wooden 
frame, a basket three feet wide, three feet deep, 

. i~itll  the sllells \\ hich it contains. One of these 
receptacles IS allowed to every lwnning foot of 
canal. in which its position is \ertical. The re- 
ceptacles are therefore placed six inches apart. 1 
pon 1 forty feet square, :'nd nccornnloda~nlg 1I;O 
busllels oi spawning oyste~s, on two superimposed 
platforms, mill iupl~ly enouqh f r j  for a canal 400 
feet long, acd lloliii~lg 1,200 bushels of ?hells its 
c u l t ~ hin 400 receptacles. The latter wlll cost, a t  
the lowest rate for material and labor, $50 per 
huiidred, or $200 for 400 feet of can:tl. One 
bushel of oysters will yield abont one billion of 
eggs and fry. Thc poucl, I\ it!l its lumdrcd bushels 
of spa\~~nlng adults, will thererore ywld about 100 
billions of fry. This vast in~~l t i tudeof oyster-
brood n111 be wafted back and forth through the 
collectors by the tides 360 tinlcs during the spatting 
season, which lasts for n i n ~ b  da-cs. That is, I00 
biliions of fry w ~ l l  be 11-afteil through 1,200 bnihels 
of slrells 300 times dunnq the reason, thus insuring 
the flxatloa of the largest possible percentage of 
ernbl yos. The sllells can be kept clean bj- T i'urat-
ing the leceptacles 011 the ledges which support 
them. It xvill thus be seen that on one-tenth of 
an acre I can place as mucil cnltch as could ordi- 
narily be placed on four acles. Or, by niy n~ethod, 
on one acre I cnn put down as many shells as 
could be put on forty acrea by those xxlro simply 
sow the shells ; that is io say, the business of 
getting 'sets' for plantint: In the ope-I water may 
be so condensed as to cover only one-iortietll of 
the ground now covered. After the lapse of ninety 
days, the cultch, with its ailherent spat, is remol ed 
from the collectors, and sown in the ope~i  water. 
The method is therefore solely for the pulpose of 
propagating the oyster, and conln~eniis itself as the 
most feasible in the Chesapeake region, where it 
is hoped that prix ate enterprise will establish 
nurieries where seed-oysters alorie will be culti- 
rated, to sulq11y the demand for planting new 
beds. Thousands of acres of the Aat, marshy 
lancl skirting tlre Chesapeake and Cllincoieage 
hays are available, and may now he converted 
into estahllshments for the culture of oyster-spat. 

The plans set forth abore are justified in detail l q  
the facts 0bser.i-ed by myself in the course of the 
experirilents instituted by me daring the last five 
years, uncler the auspices of t l ~ e17.S, fish corn-
n~isbion. I n  natare the theory is also abundantly 
7 erifietl, as, for example, a t  I-loll, Cohasset, 
and Fortress >Ionroe. The fullest justification of 
the cmclusions a b o ~ e  presented is also g i ~ e n  by 
the lesults obtained at  Cherrystone in 1881, ancl a t  



St. Jerome's Creek from 1980 to 1885 ; while the 
most conclusive and irrefragable evidence is that 
obtained as the results of experiments instituted 
by Professor Broolrs and Nessrs. Blaclrford and 
Mather cluring the present year. 

The n~aximuni efficiency of the cultch is not 
realized in any of the old forms of collectors, for 
the reason tliat the caltch cannot be kept clean ; 
second, because both sides of the cultch cannot 
bc exposed to the passing fry ; third, because the 
fry cannot be forced to pass over and aniongst the 
cultcli repeatedly ; fourth, because the cultch has 
hitherto been scattered over too great a n  area, anrl 
throughout only two dimensions of a body of 
sxater, namely, its horizontal extent, whereas it is 
posqible to do far nmore ; that is, to avail oursel~es 
of the possibility of obtaining spat tl~roughout 
the three dinlensions of a body of water cllargecl 
with embryo oysters in the veliger condition. 
These are good and sufficient reasons for my 
asqertion that cultcll has hitherto been wastefully 
and unscientifically appliecl. 

The new method outlined above will 11e es- 
plained in detail, with plans dra~vn to scale, in an 
extendeci illustratecl article of mine now ready for 
publication by the TJ.S.fish commission. In  fact, 
as a result of scientific inquiry. it has colne about 
that there may he applied a nlore effectual nleani 
of diminishing tho mortality and frightful waste 
of ojster embryos, ~~- l i i ch  occur under the stress 
of those natural conditions which detern~ine tlie 
' struggle for existence.' This result TI-as predicted at  
the close of a lecture delivered in 1893 by Professor 
Huxley, in these t.i70rds : "I,  for Iny part, belie1 e 
that tlle only hope for the oyster-consumer lies 
first irr oyster-cultnre, and, second, in tlisco~er-
in: a means of breeding oysters uncler such con- 
ditions that tlle spat shall be safely deposited. 
Ancl I have no doubt that \%-hen thoso ~ ~ h o  ~ultler-
take the business are proricled with a proper 
knowledge of the coliclitiolls under which they 
ha^ e to ~ s ~ o r k ,  both these objects ~c.111 be attained." 

JOHYA. IZYDCI~. 

I'ASTELTl? AATD IIYDROI'fIOBIA. 

P~sqEKE'S comnlunication upon the treatment 
of 11ydl.ophabia bj- inoculation, to which refcrcnce 
was n ~ a d e  in a recent number of Sc?elzce (NOT.C), 
is fully ancl aut11oritati~-ely reported in tho 
Conq3te.s re~zcZ?is of Oct. 26. His lsrescnt results 
are based upon a sixries of cxperiinents upon mb- 
bits nncl dogs, extending over a peiioc! of t l~rce 
years. So numerous have been these eq~e~in len ts ,  
ancl so uniform ancl ccrtdit~ their results, tkat he 
1:as no hesitation in applying thesc results to other 
animals, incliiding inan. 

Pasteur finds, that if a rabbit be inoculated by 
trepauning the skull, ancZ placing beneath the dura 
nlnter a bit of spinal cord from a dog which has 
died of rabies of the stieets jrtrge des  rues ) ,  the 
aninla1 al~vays develojp lz~clrophobia after a 
period of incubation of about fifteen days. If 
from the spinal cord of this first rabbit a seco~ld 
be inoc~ilated in a sirniiar may, and from the 
second rabbit a third, and so on in regular 
seiies, it is Sound tliat the period of incubation 
becomes sliorter alid shorter, until, after the ~ i r ~ i s  
has thus passed tlirough forty to fifty rabbits, the 
duration of inc~~k~ationis iedvced to sel en claj s. 
The incubation has remained at  this point for a 
series of ninety inoculations, and it  shows no ten- 
dency further to decrease. P l ~ e  virus has now 
reat hed its higliest degree of intensity, aild it re- 
inail~s of a constant cluality. I t  is ],osslbie, there- 
fole, to 11a.i e such a pure virus of rabiesat all tinles 
at  disposal. 

If portions of the spinal cord of rabbits which 
11~~7-edied of this intense rabics be cut out with 
erery ~~recnution to pre7 ent contamination, ancl if 
these portions of cord be subpended in a dry at- 
mospllere, the 3-irulence of the poison progressirely 
disappe:lrs until it is comnpletely extinguished. 
The time recl~~irecl for the extinction of the virus 
varies sori ie~~~hat  with the tllickness of the cord, 
but especially mith the temperature. The lo~x-er 
the external temperature, the longer the virus 
lasts. To preserve the corcls, Pasteur places them 
in flasks, in  ~ h i c l l  the air is rendered clry by hits 
of potash in  the bottom of the flasks. It is possi- 
ble, therefore, to b a ~ ethe ~ i r u s  of rabies in  all 
degrees of intensity. 

In order to render a dog refractory to by-
c!rophobia, it is necessary to inoculate ldw ~xyitli a 
series of spinal cords froin rabbits dcnd of rabies, 
beginning mith cords containingthe wealrest virus, 
that is, thc cords longesl; preserved, ancl entling 
s7;ith cords containing the niost inlerrse \-irus, that 
if;, cords l~reserved only one or two days. The 
animxls are inoculated erery day mith cords 
representing snccessix-ely each day or each two da,ys 
of preserrnt,ion. The inoculation is effected by 
injecting beneath tlre sk i l~  a P r a ~ ~ a z  s>-riligefutlli of 
stcrilizecl bonillo~z in m-bich a fragnleilt of the 
spinal cord llas been rubbed 1111. In  this may 
complcte i ~ m u u i t y  to the ciiseaso is eatablishcd ; so 
tlral, after the treatment is finishec?, tlie animal csn 
be ii~oculatecl either subcutaneously or. be13eath the 
dura mater, with tl!e most intelise ra?sicL virus, and 
no sy~npton~s  of 11)-ilropl~o!,i:~ appear. Pasteur has 
fifty clogs, of allages anrZ of all races, ~r~lrich in this 
way, without a single Uaib~re, he has renclcred re- 
fractory to  hyclropl~obia. The treatnlent is ef-
fectual even if it be applied after the clog has been 


