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DISCUSSION AND CQRIIESPOND-

E K E  


RESEARCH IN MARINE BIOLOGY 

To THE EDITOROF sCIENCE : ti^^ of the 

death of Dr. Gol&borough &fayor have 
seferr.ed to ,the [Lamenbable possibility hhat tihe 
undertahg inm a ~ n ebiology @hich he d;lreQt- 
ed might f& to be continued. Xr. htts, '  Pm-
fesor Coe,2 Dr. Davaport3 and Dr. Schaeffer? 
among o&ers, have voiced or hinted .at this 
fear, tha% a (die£ h e ~ c a n  instrument for re-
search might be abandoned. Emphasis h~ 
been p l m d  upon ithe unique lopportunities 
until now provided 'by the Cmnegie InstituGon 
Depmhent of Marine Biology for investiga- 
tions involving ltravel Ito more or less disbmt 
places, where material of unm~a,lly favorable 
type might (for s &opt t h e )  be available to 
wpecidly qualifreid students. 

There 14 another side to ithk matbr, snd 
;inm there seems m e  Lih-&hood of its ib-
over~ooked,I venture rto comment upon it-for 
it is an aspeot of marine research concerning 
which a continuous experience of sevemI 
yeam as midedt naturalist a t  the Bermuda 
Biological Stration has given me strong con-
viotions. 

The ((easy workv of uoaloigy ils to a large 
extent already done-although I have had ex- 
pressed tb me, by an eminent naturalist of rt1h.e 
elder generation, $he thought that "all the hard 
problems of molvgy have bmn so1ved-jwu 
younger men need only (to fill in the vacant 
4pots." (Those "vamnt spots" !) Research is 
costly. Adequate return for money iand en-
ergy to be invested in biological investigratim 
demands, and hencefost!h d l  inweasingiy 
necessitate, that the aonditions attending inves- 
tigative pursuits be the teast unfavorable pot+ 
sible. Those d o s e  varied experiences have 
plwoidwd an adequate background for judg-
ment in this matter are unanimous in the o m -
viction that the most sui,table locations are {to 
1:e found on the shores of tropical or &-
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tropical seas. Supreme variety and abundance 
of animals, ease of awess ~Itothem throughout 
the year, a comparative isolation conducive ;to 

t h i r  scholarly and ~mdufitive treatmeat- 

cslrn be found in 'cormbd*tion in tke 
lseas' solne of 'he waS'tefd' 

merely me'han'ml, handica~' fruitful re-
search are eliminated. 

It is not '00 much to for -bd, 
studies of this na8ture are worth While. The 
finmeid suppont of numerous marine stationa 
in America is suf8eiently demonstrative. Yet 
if we examine &e actual operation of lthese 
e:r:sting lahmtories, me find bhat in g e n e d  
they are utilized for rprodnotive work during 
but a smdl portion of fihe year. The splendid 
material possessi~as of the Woods Hole Lab- 
oratory, to kake an  especidy nohmthy in-
stance, are QS good as wasted, so far a3 re-
s~archis ooncerned, during some eigbt Ito nine 
moabhs of lkhe year. The plain faat of the 
mabter is that the existing Amar im dmtitu- 
tions for research in marine biology ase either 
more or less mfortumtely sikuted, with re-
gafld to dimatio con&ti~)m or obhenwise; or 
else ovel'burd-d in their potentially prduc-  
tive seasons by the requisements of elementmy 
instraction-necessary work, arnd I speak of 
it only with respect; 7ut it is not enough. 

In  Mayor's hmds 1L.e Departme& of Marine 
Riology u~f tihe C,arnegie Institution had ,More 
ic btvo large tasks-bhe m d w t  of exploliative 
expeditions, and ithe upkeerp of ia ikd labor* 
tory serving as a cenltral resort at favorable 
seasons. The workers a t  the Tortugas Laborb 
tory ;being recruited from college and univer- 
sihy stafEs, and the possible wason art Dry Tor- 
tagas 'brief at best, the actual time of the 
laiboratory's session each year was necmsarsy 
short. The problems iabtacldble under such 
clanditions are limited in kinds. So111e truly 
fnndamentd questions can not b faced at all 
~~ibhontintknate knowledge of faunal con&- 
Itions over extended periods of time. The no- 
tion, moreover, that "favorabb msterkl" for 
one kind of "problem" is to be found h1.e in 

place, for lanvbher kind ~hertt in (&at &her 
p l a ,  is Iargdy fallacious. bfost nat~rr&@ts 
acquainted with the subtrapid mtazine fauna 



have come into crontaot with i t  during only one 
pa;rt of +he year, and are unaware of its sea-
sonal fluctuations. 

A permanent marine iaboratory, adequately 
located, engaged actively in 1.esearch durhg 
the d o l e  year, I should suppose to 'be a car- 
dind necessity for ~bblogicat development. h 
Mayma himself realized, ithe need is so obvious 
as to require frequent restatement; his reports, 
and letters from him, show ithat the realization 
of such a laboralmy p a s  for him a great hope. 

I n  such a laboratory inquiries become pw- 
sible whieh in other situations c m  hardly be 
undertaken a t  all. Temporary social isoldion 
would perhaps have Yo be faced iby residenk 
investigators, and partial loss of .conitact with 
libraries; but +here a1.e mmpensatiom. Time 
lo '.'sit still .and ~t~hinkLllings over," 011 ehe 
ground, is of tremendous ~.rilue in itself. The 
zoolrrgist's husks, I Lake it, is to protide an 
account of animals, in terms, ulthnately, of 
the properties of materials and of their x la -  
hiom. An enomnous segmenL of this (task re-
mains relatively unexplored. A truly scien-
tific natural history of animals, prerequisite 
for the stability of bi~logicd kheorg, is still for 
the future. There is here a posslibili~ttyof huge 
reward, To grasp i t  requiws intensive work 
of a character whieh existing agencies for 
7mIvgica.l inquiry do $not make possible, for 
khe work can not be done by means of visits to 
the seashore in summertime. A permanent 
laboratory in semitropical waters, moderately 
equipped, with a stationary skiff, not cursed 
with a L'pmgram,'7 could judtify itsell in this 
necessary work) and that without great expen%, 

That the only Amerioan institution for re-
search in a position to fill this need may f d  
to do so, seems to me bhe most serious aspect 
of the case, able^ khan the possibility that 
mother summer labomtory n a y  be closed. 

W. J. CROZIER 
ZOOLOGICALLABORATORY, 


RCTGERS
COLLEGE 

ON TRANSLATING EINSTEIN 
To TEIE EDITOROF SCIENCE:Generally I am 

well pleased with ~vhaites7er Dr. W. J. Hum-
ph'eys writes but I can't say I like so much his 

pleasantly wlitkn criticism in Scielzce of No-
vember 24. He says that he very much dis-
likes my l i t~le  adicle on re la t idy in The 8ci-
entific Vontlzly of November, 1922. 

Because, giving the words used the only m w -
ings recognized by layman and scientkts alike, 
save a fern spwialbts, several of the assertions 
are sheer nonsense. Certainly rn system of eqna-
tions, however clever, can proFe to one of comnmls 
sense, the existence of a real fourth dimension; 
that time and qpace are not wholly independent; 
that just because we and the Martians may be 
unable to synchronize our clocks there is no 
"now"; that time i s  "curved"; that a phe-
nomenon may be seen before i t  happens; that the 
mere inclusion of gravitation in a more compre-
hensive expression e l i d t e s  it from nature; and 
so forth, and so on, through a long list of ab-
surdities--absurd, that is, if their customary 
meanings be given to the words used. 

I t  is my onstom, whenever I get a new seien- 
lific b k  tlo pick out bhe mwt perplexhg pas- 
sage and ky to put it into mdinwy 'language. 
It is more fun, to my mind, than trying &he 
the problem of three ~bd ies  on a b i l l i d  Lble 
and pays better. The ltsook I had in hand was 
the English version of "The--Sp~ce-Aaatitor" 
by Wq1, the leaiding exponent of Eilzst&aismw 
in Germany. The paragraph I selected for 
tl.ansla;tion into the vemular ww the follow- 
ing: (p. 274.) 

Every world-point i a  the origin of the dui~hle-
cone of the aietiv~ future and the passive pa&. 
Whereas in the special theory of relatiriqy these 
t r o  portions are separated By an intervening r e -
gion, it is certainly posaible in the present ease 
for the cane of the active future to overlap with 
that of the passive pwt;  so that, in principle, it 
is possible to experience events now that mill in 
part be an effect of my future resolves and ax-
tions. Moreover, i t  is not impossible for a moricl- 
line (in particular, that of my body), although it 
has a time-like direction a t  every point: to yeturn 
to the neighborhood of a point which it  has al-
ready once passed through. The result would be 
a spectral image of the world more feairful than 
anything the weird fantasy of E. T. A. IEoffrnan 
has ever conjured up. I n  actual fact the rerg 
6onsiderab.ble fluctuations of the glkJsthat woulil 
be necessary to produce this effect do not occur 
in the region of morld in  which we live. N e ~ e r -
theless there is a certain amount of interest in 


