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nlent on some salient features and on the results ob- 
tained. 

All basic p h ~ s i c a l  concepts and laws are derived 
fro111 certain general observations, ~vhich are the 
axioms of physics. To express these observations, 
certain fundalnental quantities (the mathemat,icians' 
undefined elements) are  constructed, namely, distance, 
time, energy and electric quantity. And to formulate 
the consequences of these obser~-ations, niany derived 
quantities are introduced, such as relocity, force, volt-
age, magnetic flux. tlleir quantitative aspect, these 
derived qunntities usually enter as proportionality 
factors in special cases, and receive general 

defillitions as derivatives: velocity as the time deriva- 
tive of distance, force as the distance derivative of 
energy, voltage as the derivative of energy ,vitll re-
spect to electric quantity. A few derived quantities 
appear  as integrals: molnentuni as the time integral 
of force and magnetic flux as  the time integral of in- 
duced voltage. The student is  taught to think first 
of a derivative as  the slope of a graph and of a n  
integnil as  the area under a graph;  only in  special 
eases are they directions to perform analytical opera- 
tions. 

The unconventional arrangement of giving elec-
tricity irnniediately after n~echanics in  the same course 
was c,hosen on account of the very close analogies: 
electrostatics is electrical elasticity and electrumagne- 
t i s n ~  is electrical kinetics. This a n a l o , ~  is empha- 
sized to increase the colilprehension of both subjects. 

The niechanics, especially elasticity and kinetics, 
forms the basis of the sopholnore work in mechanical 
waves and sound; and the electricity foriils the basis 
of the sopholnore work in electrical fields and electric 
waves. Light then is introduced as an electric wave; 
and the lams of reflection and refraction are derived 
fro111 those of dielectric ancl magnetic fluxes. (The 
sophoniore work also includes heat, based on the 
Carnot cycle, and kinetic theory, electronics and an 
introduction to some of the more recent physical con- 
cepts.) 

Our present physics course is more difficult fo r  the 
student, is longer and results in lolver average grades, 
than the course of a few years ago. Swertheless, the 
response of the students is gratifying. Physics here 
is not a n  unpopnlar subject. There seerns to be a 
trend in some places toward niore superficial phjsics 
teaching, with the hope of making the physics course 
easier and hence more popular. As I'rofessor Wil-
l ia~ns indicated, this is in  the wrong direction : physics 
should be made more popular by being made rnore 
. i~orthwhile. The late President IIumphreys of Stev- 
ens often used to say:  "Superficiality is the curse of 
American education.'' 

ALAN~ A Z E L T I X E  

STEVENSINSTITUTETECRNOLOGYOF 

COLLECTION AND FILING O F  ABSORP- 

T I O N  SPECTRA DATA 


THE literature of absorption spectra is so widely 
scattered that frequently when a long search reveals 
that ~neasurelnents have been made for  a compound, 
the data are inconvenient to obtain. Too often no 
data at  all can be located for compounds which have 
been known for  a long time and which most certainly 
have been studied. The preparation of a new and 
conlplete but traditional atlas 1%-ould offer no solut,ion 
because it  would be expensive to produce and, hence, 
limited in distribution, and because it  would be ren- 

, dered obsolete quickly by the publication of new dat,a. 
I t  is the purpose of this commnnication to suggest 

that a master card file of existing data be established 
at  ~ o l n e  central depository. Here the data and refer- 
enccbs for  each substance or group of substances ~vould 
be assembled in standard form, each upon a separate 
ca,rd. Once established such an index ~vonld be per- 
petually up  to clate if authors could be induced to 
supply their new data automatically and promptly. 
Photoprints or rnicrofilnl of the available data for  any 
compound could then be furnished qnickly a t  a snlall 
fee, and at  moderate expense, institutions would be 
able to obtain more or less coinplete duplicate files. 
I n  this way it would be possible to avoid the expense 
of duplicaiing nninteresting ancl unnecessary informa- 
tion, thereby reducing the cost of the data actually 
vc-anted. 

Compilation of the Absorption Spectra Card Atlas 
proposed above ~ ~ o n l d  facilitate and stirnulate research 
and should deserve the support of some fund f o r  scien- 
t,ific ad~~ancement. Once prepared t,he fees fo r  supply- 
ing information should support the atlas. 
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T H E  OCCURRENCE O F  FRESHWATER 

SPONGES I N  T H E  HAWAIIAN 


ISLANDS 


THE occurrence anh distribution of freshwater 
sponges in Polynesia is still little kno~vn, due, per- 
haps, either to the lack of interest in or recognition 
of these interesting anir~ials on the part of no st col-
lectors who are out fo r  "bigger game." 

Up to the present time the Fi j ian Islands seem to 
be the easternmost locality from which freshwater 
sponges have been recordecl in Polynesia; fo r  Spolz-
gilla gilsoni Topsentl has been collected and described 
Iron1 these islands. 

Mumford2 and i i d a r n ~ o n , ~  ar-in  very interesting 
ticles dealing v i th  the clistribution of the terrestrial 

1 Emile Topsent, 5 : 187-191, 1912. 

2 E. P. &lumford,Ecolo,qy, 17: 1, 143-157, 1936. 

3 -4. 31. Adamson, 3.P. Bislzop Xuseun~Bztlletin No. 


159, pp. 1-93. 
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and fresh~i-ater faunas of the Alarcluesas Islands, do 
riot niention freshwater sponges froin this island 
group. i\lumford cites Gee, who believes that they 
nlay occur here and will turn up  evcntually as a result 
of further collecting. 

Froin iny own experience in collecting in the Ha- 
wairan Islands during the susnnler of 1935, 1am con- 
vinced that freshwater sponges may occur in many of 
these Pacific Islands. Altho-c~gh Perkins's4 excellent 
work on the fauna of the Hawaiian Islands does not 
mention the presence of these animals, yet during the 
latter par t  of July, 1935, I found freshr%*atel* sponges 
in a pool a t  the bottom of a waterfall a t  Haepuaena 
on the Island of Xlaui. These sponges, vividly green 
in color and very apparent in the clear water of the 
pool, were found in large masses encrusting the under- 
sides of rocks and submerged pieces of wood. A re-
quest for  inforniation concerning the distribution and 
occurrence of freshwater sponges in  Hawaii was made 
to Dr. E. H. Bryan, Jr., curator of collections of the 
B. P. Bishop Museum in Konol-ctlu, with the resulting 
information that Dr. Otto Degener of IIonolulu had 
upon several occasions collected these aninlals in ~7ari- 
ous parts of the Hawaiian Islands. A request to  
examine these speciinens failed to elicit them, since 
they apparently had been lost. Homerer, Dr. Degener 
rery kindly sent me specimens which he had collected 
during the nlonth of February, 1936, on the Island of 
Oahu. An examination of these two specimens reseal 
them to be Heterowlyenia baileyi. Thus as a result of 
these coIIections the occurrence of freshwater sponges 
in  the Hawaiian Islands is established for the first 
time, and the known distribution of these sponges in 
Polynesia is greatly extended both to  the north and 
east. 

A R T H ~ RSI-IHLA 
CNIVERSITY\ T 2 k ~ ~ ~ ~ ~ ~ ~ ~ xOF 

LAND OF 
T H I S  C O N T I N E N T  

ALTEOUGIX discovery of amphibian remains in  
Greenland in deposits close to the Devonian-Carboni- 
ferous boundaryi lnakes it  certain that the origin of 

land vertebrates occurred i n  the Devonian Period, we 
know little of their history until a lnuch later date. 
I n  'imerican terminology the Carboniferous is cus-
tomarily divided into two periods, the Nississippian 
(lower) and Pennsylvanian (upper) .  I n  the Coal 
Xeasures of the latter par t  of the Pennsylvanian, 
amphibians already veil advanced and specialized 
are  numerous and fairly adequately known. But  fo r  
the entire stretch of time between the beginning of the 
Carboniferous and the Coal Measures, a period of per- 
haps 50 lo 73 nlillions of years, land vertebrates, save 
for  footprints, are  almost unknovn. I n  Scotland a 
dozen or so specimens have been found in late Missis- 
sippian d e p o s i t s . V o t  a single bone has been reported 
from Carboniferous rocks below the Coal Sleasures i n  
any other area of the globe. 

Last winter the presence of T-ertebrate renlains i n  
the Carboniferous shales of the Hinton District of 
West T-irginia was reported to us by Mr. H a r r g  
Damron, graduate student a t  Harvard 'ITnirersity ; 
this locality has been investigated, under his guidance, 
by R. V. Witter and the writer. I n  addition to fishes 
the deposit contained numerous remains of amphi-
bians. Unfortunately the bones are  disarticulated 
and often fragmentary, so that their inorphological 
value is limited. Stratig~aphically, however, they 
are  of great interest. Amphibians had been found in 
various instances in  relatively late deposits in  the Ap- 
palachian coal field area, and me had assumed that 
the present locality would also pros7e to be Pennsyl- 
vanian i n  age. To our surprise and delight i t  proved 
to be much earlier. The horizon is that of the Hinton 
shales of the ATauch Chunk Group. These amphi- 
bians are  thus Alississippian in age. They are ex-
ceeded in antiquity only by the Greenland skulls 
mentioned above, and equalled only by the Scottish 
materials; they are  by f a r  the oldest skeletal remains 
of tetrapods in  continental Xorth America. Despite 
their incomplete nature these hones are  thus i~nportant  
docu~nents in  the deciphering of the early history of 
land life. 

ALFREDS. ROMER 
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QUOTATIONS 

S O I L  F E R T I L I T Y  

-4 SPIRITED correspondence has followed Lord Cran- 
x-orth's warning that soil fertility ]nay becorne ex-
hausted by the pace of the nar-tirne food production 
campaign, and has brought out several points which 

4 R. C. L. Perkins, "Fauna Rawaiiensis," ~ntrbduc-
tion, 1913. 

1S~T-e-~i iderber~,hleddelelser om Grllnland, Bd. 94,G. 
Sr.  7, 105 pp., 1932. 

ha-,-e vital significance for  the nation as well as fo r  
farmers. Larger quantities than ever before of fer- 
tilizers, such as superphosphate and sulphate of am-
monia, hare been applied to the land in the past year, 
and as a result heavier crops have been grown. I t  
has been the deliberate policy of the government to  
secure increased supplies of fertilizers and to see that 

2 These have been reviewed by D. &I. S. Watson, 
Palaeont. Hungarica, I, 221-252, 1926. 


