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fine adjustment is generally suficienl to keep it constantly in  
focus, and I haxc no doubt that it might be adjustetf well enough 
to use ~a t i s iac to~i ly  as high a power as a long focussed quartel- 
inch objrct~ve. 

Indeed, the instrument has p:ovrn to be all that could h a ~ e  
been expected of i t  as an orienting microscope, and, a t  the same 
tinlr,, its ralue for ordinary work is is no .*ray clec.reasec1, unless 
the slightly less rigidit,? of the stage is an objection. 

Plans have already been comp!etecI for a dissecting nlicroscope 
for use in  my  labolatory embodying the same principal but in- 
volviug ereater changes from iustrun~ents now in use. The uem 
stand will consist of a stage which remains horizontal, so that 
insects may bc di~sectec! on it  under water. The arni is jointrrl 
and the lorver section bent so that the axes of the two llinqes are 
a t  right-angles to each other. There will he the necessary xr-
rangenlents lor so ailjustlng these axes as to make then1 intersect, 
and the tube will be fitted with a nose-piece adjustment. 

The base will ho clamped to the desk for sake of rigidity. The 
focussing will be all done at the stage, though the tube will move 
to accomnlodate the varying focal-lengths of the objectives. 

I t  is expectrtl to w e  the objective under water, providing it  
wit11 a hard-rubber shield having a cover-glass on the end. This 
kiritl of instrtirnent should be also very useful for the study of 
aquatic fornx. 

SUMMER WORK IN MAltlNE ~ ~ ~ L O G YAT NEFVPORT. 

BY W. E. CASTLE. 

OUTon the extreme southwestern point of the Island of Rhode 
Island, in Karragansett Bay, is Castle Hill, the comfortable resi- 
dence of Mr. Alexander Agassiz. Against this point the waves of 
the Atlantic break with full force as they sweep round the east 
end of Long Island past Point Judith. This is the onerough spot 
in the trip from Kew York to Boston by boat. 

As the tide comes in at  Castle Hill ant1 passes the narrow en- 
trance of the bay, it makes a bend and carries its rich pelagic life 
into a little cove on the north side of the point. On this cove is 
Mr. Agassiz's laboratory, 

I t  is a modest-looking little structure, modelled after a Swiss 
cottage, but within it  is a very paradise for the marine zoologist. 

Aquaria, tank$, and glassware it contains in abundance, while 
fresh andsalt water are carried in pipes to all parts of tile labora- 
tory. Fresh, salt water, and air to aerate the aquaria are pumped 
in by a wind-mill. 

Mr. Agassiz carries on his on7n investigations in the smaller 
room a t  the west end of the building. The larger room of the 
ground floor each summer he generously puts a t  the disposal of a 
certain number of students from the JIuseum of Comparative 
Zoology a t  Cambridge, Mass. 

Any day through the surnmer you may see half a dozen men 
here industriously bending over ani-their microscopes, s t ~ t d ~ i n g  
mals in their living form or preserving material for future study. 
On account of the extreme moisture of the atmosphere, little 
balsam mounting or clearing can be done at  the sea-shore, so that 
work of this kind is usually postponed to be clone at  Cambridge 
during the fall and winter months. 

Each morning at  nine o'clock a hack from the boarcling-house 
in  town puts the men down a t  the laboratory door. I t  calls for 
them again a t  fire, after their day's work is ended. 

About ten o'clock each evening "Thomas," Mr. Agassiz's faith- 
ful man-of-all-work, rows slowly up and down the cove skinlrning 
the surface of the water with a tow-net. Fronl time to time he 
lifts the net of fine cheese-cloth carefully from thc water, turns it 
inside out and dips it repeatedly in a bucket of water. 

The soup thus obtained is carlied into tlle laboratory, diluted, 
and poured out into half a dozen glass dishes placed on black 
tiles. 

Around these dishes the men gather upon their arrival in the 
morning, each furnished with pipettes and watch-glasses of various 
sizes. Every nook and corner of the dish is carefully scanned 
with naked eye and with the aid of lens, and in diffelerrt lights, 
that no egg or larva, however minute, may escape notice. 

After a man has acquirecl a general knowledge of the pelagic 

fauna, he usually confines his attentions to some particular group 
of aai~llals, and the tom is sorted out and divided accordingly. 

One inan studies the  n~olIusks, attother the echinoderms, an- 
other the jelly-fishes, and so forth. 

The tow is the cl~ief source of lnaterial for study. Tt is supple- 
mented, Iiorverer, by drcdging from tile steam-launch, and shore 
collections at low title. 

The lal~oratory contains a goocl library of general works of refer- 
ence, while liierature on special t,opics is supplied froni Mr. 
Agassiz's private library and from t l ~ e  musenni library at  Cam.. 
bridge. 

Not least among the atlrantages afYo1:ded to tlte training invcs- 
tigator are the helpful suggestions of Mr. dgaesiz himself, whose 
long experience i a  nrarine work makes hirn an intwluable acl- 
viser. 

With such excellent opportunities for advanced ~ o r l r  in zoiilogy, 
i t  is no t  surprising that in this little laboratory material has been 
gathered for many scientific papers of a high order, and that here 
many of the best zoolo~ists Harvard College has produced have 
received an important part of their professional training. 

BACTERIOLOGY IPi THE DAIRY. 

BY C.  C. GEORGESON, MANHATTAN, KANSAS. 

THE bacteria which affect the quality of our dairy products 
may, for practical purposes, be classed under two heads, namely, 
those which ale beneficial, and those wfi~cli are injurious, and it 
is as essential to encourage the one as it i3 to wage a constant war 
upon the other. I t  has been established beyond a peradventure 
that the pleasant flavor and aroma of good butter are developed 
by rertain species of bacteria present in the cream and instru- 
mental in producing the changes which take place during the 
process of fermentation usually termed '"souring." And it  is 
equally well established that there are celtain other species which, 
if permilted to get the mastery, w~ll ,  as it wele, overpower and 
neutralize the influences of Lhe former class and give a disagreea- 
ble t a ~ t e  and smell to the butter. Both classes are present in all 
dairies, and the sltill and success of the butter-maker depend in 
large degree on the recognition of this fact and his ability to foster 
the growth of the beneficial bacteria and to keep the injurious 
kinds in subjection. His chief weapon against the latter is clean- 
liness. F ~ l t hof every description is their best breeding-ground. 
But it also happens that Lhe conditions are such, in  surrroundings 
over which the butter-maker has no control, that, in spite of the 
strictest cleanliness on his part, the injurious organisuis propagate 
too fast and deteriorate his products. Again, it  may liein the health, 
feed, or other conditions asecting tlle cows from which the milk 
is drawn. Under such conditions, what is he to do? It is the 
solving of this problem which has brought bacteriology into inti- 
mate connection with the dairy business; and the honor of solving 
it and thereby ensuring the production of "gilt-edge" butter 
under naturally adverse conditions belongs to the Danes. 

In  practical dairying there are two forms of physical means by 
which the gro\rtll of bacteria may be controlled, namely, cold and 
Iteat, relatively speaking. At a temperature at  or near the freez- 
ing-point the active grou~th of the bacteria ceases, and hence the 
reason for keeping the milk cool by the use of ice. The cold pro- 
duced by the ice does not kill the oxganisms or pul ify the milk, 
it  simply retards their multiplication, and thus affords time for 
the dany operations to take p!ace before they work injurious 
changes. Heat, on the other hand, kills the bacteria. A l  the 
boiling-point nearly all those forms ordinarily found in milk ale 
desttoyed. But, as this high ternperatwe affects the taste of the 
inilk or cream by imparting the chalacteiistic " boiled taste," in 
practice the temperature is ra~sed to but 7b0 or 80° C., a t  which 
point the taste is not rnateriallg affected, aud st111 the greater 
portion of the bacteria ale Llllcd. 

This much known, the Danes have gone a step falther. They 
have isolated and pel petuated "pure cultures " of those forms 
\vhicti they have found to be beneficial to the production of first- 
class butter, and by impregnating the cleam, under p~oper  condi- 
tions, with these artificially grown bacter~a they give their butter 
the desired flavor and aroma. I t  is now bet~+een two and three 


