
going out each period of the year, industry would 
have a constant supply and could a t  the same time 
appraise desirable individuals who might be employed 
permanently upon graduating. The government in  
connection with its ROTC and perhaps similar units 
for  the Navy and aviation could also have students in 
training, in relays, and be well equipped with a re- 
serve group in time of emergency. The relay system 
of cooperation with industry is not new. I t  is in  
effect in  a sinall number of institutions. The relay 
system in connection with governinent service does 
not exist to the author's knowledge. Certainly if the 
idea were generally applied, we could continuously 
afford educational, industrial and Federal fields a 
supply of individuals fo r  training, and, upon gradua- 
tion, give the nation a regular supply of skilled lead- 
ers. Also, let us not forget that students who can 
afford to attend college continuously will have their 
full earning or serving power a t  the end of two and 
two thirds or three years in  the triinester and quarter 
systems respectively. 

At  present most teachers are  paid only nine or ten 
inonths of the gear. I t  is a tradition that the suinlner 
period is necessary for  study, research or travel. 
How inany teachers utilize the period for  any of these 
purposes? Many of them necessarily work during the 
sutnmer to increase incomes. 

Assunling a twelve-month college year with a regu- 
lar salary payment for  each of the twelve months, the 
ambitious teacher could still be free during a quarter, 
trimester or even longer .period by making the neces- 
sary arrangements and could probably have a much 
greater variety of study and research at  his command 
than is possible during the summer term. Teachers 
might even gain practical experience in  relays like the 
students, or they might plan work under great leaders 
who are not available during summer sessions. By 
working continuously over a n  appreciable number of 
years, an entire year might be available fo r  travel o r  
study. I n  other words, vacation or study periods 
could be planned or selected so as best to  serve the 
individual's wants. 

What about the traditional summer session? As 
not all schools are likely to subscribe to a plan like 
the one which has been proposed, short summer terms 
to meet state-teacher recluirenlents and the wants of 
those who have been in the habit of taking summer 
courses could still be made available. 

A real "all-out" program requires full and immedi- 
ate cooperation fro111 every man, woman and child. 
Why not start the "twelve-month college year" now, 

even if parents and teachers have to make a monetary 
sacrifice, temporarily? Eventually industry, the state 
and the nation will make the sacrifice unnecessary. 

MEAN SEA L E V E L  AND SAND MOVEMENT;  
A REPLY1 

SPECULATIVEhypotheses which oderlook factual evi- 
dence are  luxuries which might we11 be dispensed with 
during the war, particularly where conclusions might 
lead to errors of judgment in  military construction. 
A serious case of this nature appeared recently in  this 
journal2 and was the less excusable because its writer 
had been informed of the facts. I n  this article Ley- 
poldt attetnpted to show that observations by U. S. 
Grant and by the writers relative to seasonal offshore 
shifting of sand in winter and onshore shift  in summer 
have been based on erroneous interpretations, and that 
actually the sand is shifted along the shores of bays 
due to changing currents piling up  a t  one end of each 
bay during one season and a t  the other end during an- 
other season. Leypoldt gives the impression that  these 
shifts of the sand are well known and that the out- and 
in-movement of sand is nothing but a n  unwarranted 
assumption. 

These arbitrary statements by Leypoldt will be a 
surprise to every one who has studied the California 
beaches either from a scientific or engineering point 
of view. According to Leypoldt, the sand beaches 
should be as  wide on the average in  summer as  in 
winter, but the wide zones should be present a t  dif- 
ferent places. This can be said to be absolutely con- 
t rary to fact. The writers have made over 50,000 
soundings and observations on the width of beaches 
a t  La Jolla and elsewhere along the California coast 
during the past nine years. Short-interval observa- 
tions have been made for  the past four  years along 
the entire length of the beach south of the Scripps 
Institution of Oceanography a t  La Jolla and f o r  over 
a year LaFond has measured the depths along the 
three open ocean piers in  the San Diego area at  fre- 
quent intervals. Grant and his students have made 
seasonal lneasnrements of beach profiles at  a number 
of places along the coast near Los Angeles. Also the 
Los Sngeles County engineers have measured profiles 
off the beaches in Santa Monica Bay a t  different sea- 
sons. The results have been remarkably similar. I n  
nearly all cases the sand level has shown a decrease 
along the shore during winter and a n  increase outside. 
Numerous small beaches in coves of rocky headlands 
are completely washed out during the first winter 
storms and do not return until there has been a long 

1Contributions from the Scripps Institution of Ocean-
ography, New Series, So .  155. 
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period of small waves. I n  sorile cases the beach is 
?moved and rebuilt several tirnes during a season, 

provided there are long calm periods alternating 
between storms. 

On the other hand, there is tnuch evidence of tem- 
porary shifting of sand along the beaches and there 
are titnes when cutting a t  one part of a beach is ac- 
companied by fill along another portion. The records 
obtained from the beach extending south of Scripps 
Institution show cases of this nature and the observa- 
tion of currents a t  the end of the pier show the reason 
for  the shift of the sand. However, these lateral shifts 
are  on the whole subordinate to the outward and in- 
ward nlovenlents of the sand as  evident from the shoal- 
ing and deepening of water recorded several hundred 
feet from shore. 

Leypoldt appears to  be disturbed by the idea that 
oscillating wave motions are accompanied by shifting 
of sand both toward the land and toward the sea. The 
study of r ip  currents3 gaye some data in this regard. 
Also the study of the effects of different kinds of 
waves4 in relation to the shifting revealed that large 
waves of long period shift sand seaward most effec- 
tively, whereas small ~vaves of small amplitude shift 
sand towards the land. 

Leypoldt's hypotheses as to the cause of seasonal 
fluctuation in sea-level heights are as ungrounded as  
are those concerning sand movements. H e  states, 
"Sea-level heights are functions of rainfall in  the 
locality, together with river discharge and other meth- 
ods of ground-water return, and water remos~al fo r  
rainfall." Observations from the tide staff a t  La Jolla 
show that sea level here is usually highest during the 
months of least rainfall, when the Southern California 
rivers are dry, and when the water has its highest 
salinity. The tnore plausible explanation of sea-level 
fluctuation is based upon the fluctuations in  water 
t e t n p e r a t ~ r e s . ~  

Other statements by Leypoldt, such as "When sea 
level is high along the Pacific coast of the United 
States it is low along the South American coast, neces- 
sitating a n  interchange of water between the hemi- 
spheres," are made ~vithout giving any data whatso- 
ever, so that one wonders if they are  not also based 
on some of Leypoldt's hypothetical hunches. It is to 
be hoped that in  the future Mr. Leypoldt will make 
some atternpt to investigate the facts before he lets 
these wild ideas loose on the scientific public. 

FRAXCISP. SHEPARD 

3 I?. P. Shepard, K. 0. Emery and E .  C. LaFond,  Jour. 
Geol., 49: 337-369, 1911. 

4 E. C. LaFond, P ~ o c .  6 f h  Pacific Science Congress, 11: 
795-799, 1939. 

5 E. C. LaFond,  Jouv. Xarine Researcl?, 2 :  1 ,  17-29, 
1939. 
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ON TOAD AND FROG ABUNDANCE AFTER 
HEAVY RAINFALL1 

GUNTER'Sobservation on the exceptional abundance 
of young toads after a season of very heavy rain in  
southern Texas2 prompts me to record my observations 
on the Eame type of phenomenon in Oklahoma during 
the same year. A total of 29.02 inches of rain was 
recorded a t  Norman, Oklahoma, during the first half 
of 1941, of which 25.22 inches canle between April 1 
and June 30. There were 12.02 inches in  June  alone. 
Coinparable amounts were recorded in many other 
parts of the state. The extensive flooding formed 
temporary pools which did not cotnpletely evaporate 
in some regions till mid-summer. From early in April 
till near the end of June, extensive choruses of Am- 
phibian voices could be heard almost any night and 
often during the day irnmediately after a rain. There 
was a greater opportunity for  all forins to breed than 
had occurred here fo r  many years. 

The various species reacted differently, however. 
The flooding produced many more young than usual 
o f :  (1) B u f o  c o g n r i t ~ s  Say-literally millions 
emerged from pools from early May to early June ;  
(2)  Pseudncris  s treckeri  Wright and Wright ; (3) 
Pseudacris  clarki i  Baird-choruses were so heavy as 
to be deafening at  tinies, hundreds of thousands of 
young emerged; (4)  JIicrohyla o7icacea (Hallowell) ; 
(5 )  Scap7zioptis bontbifro?zs Cope; ( 6 )  S .  hurteri i  
Strecker; and ( 7 )  R a n a  sp7zemocephala (Cope). I 
could find no evidence that the successful reproduction 
of the following had been materially increased : (1) 
B u f o  a. americanzts; ( 2 )  B. w .  woodhotbsii Girard; 
(3)  Acr is  crepitams Baird; ( 4 )  H 2 l a  u. cersicolor Le 
Conte; and (5) Rams catesbeiana Shaw. All the 
above pertains to the region of Norman, Cleveland 
County. 

I n  southeastern Oklahoma, neither B. a. americazus,  
B .  2 ~ ) .fowleri, R a m  clanzitans Latreille, R, catesbeiama 
nor R. a. afeolata Baird and Girard reproduced suc- 
cessfully in exceptionally great numbers, but P s e t ~ d -
acris triseriata (Ivied), JIicroi2yla o7icacea and R a n a  
sp7zenocepJlala did so. 

It should be recorded also that autoists traveling 
U. S. Highway 66 b e h e e n  Oklahorna City and central 
New Mexico reportecl "thousands of young toads" 
on the road a t  night in  Jane. fixany similar reports 
from southwestern Oklahoma lead me to believe that 
B. cornpactiZis was very productive, since this is the 
toad in that region most likely to frequent roadways 
in  numbers. 

The differentid reactions of these groups of species 
is in  corriplete accord with the view that some species 
are  specifically adjusted to a grassland habitat in  
their breeding activities, whereas others are  not. F o r  

1 Contribution f r o m  the Zoological Laboratory o f  the 
Universitp o f  Oklahoma. 

2 Copeia, 4 :  266, 1941. 


