
It5. XII. 1953] Kurze Mitteilungen - Bricf Reports 463 

I n  c o m p a r i n g  the  sho r t e s t  l igh t -per iods  which  are  
essent ia l ,  a t  t he  va r ious  t e m p e r a t u r e s ,  for s to lon fo rma-  
t ion,  i.e., for  c o n t i n u e d  g rowth ,  i t  is obv ious  t h a t  t he  
lower  t he  t e m p e r a t u r e  t he  sho r t e r  t he  l igh t -pe r iod  
necessa ry  to  b r ing  such  g rowth  abou t .  H o w e v e r ,  as the  
t e m p e r a t u r e  rises,  t h e  da i ly  l igh t -pe r iod  necessa ry  for 
con t inued  g r o w t h  becomes  co r re spond ing ly  longer.  

On  the  o the r  hand ,  the  m a x i m u m  dai ly  l igh t -pe r iod  
which  p e r m i t s  t h e  f o r m a t i o n  of  res t ing  buds  becomes  
longer  as t he  t e m p e r a t u r e  rises, whi le  the  dark-per iod ,  
essent ia l  to  r e s t i ng -bud  fo rma t ion ,  becomes  cor respond-  
ing ly  shor ter .  T h u s  a t  15°C, w i t h  a da i ly  da rk -pe r iod  of  
on ly  3 h, no  d o r m a n t  buds  are  fo rmed .  On  the  o the r  
hand,  50 % of t he  p lan t s  fo rmed  res t ing  buds  when  the  
da rk  per iod  was  inc reased  to  6 h, and  100 % when  t h e  
da rk -pe r iod  was  9-18 h long.  A 3-hour  da rk -pe r iod  a t  
20°C caused r e s t i ng -bud  f o r m a t i o n  in 4 ou t  of 10 plants ,  
while a da rk -pe r iod  of 6-18 h a t  t he  same  t e m p e r a t u r e  
caused  re s t ing  buds  to  fo rm on al l  p lan ts .  Again ,  all 
p lants  p roduced  res t ing  buds  a t  25 °C and  a da rk-per iod  
3-18 h long. 

T h o u g h  h igher  t e m p e r a t u r e s  were  n o t  used in these  
expe r imen t s ,  t he  r ap id  decrease observed  in t he  m i n i m u m  
dai ly  da rk -pe r iod  r equ i r ed  to  in i t i a te  r e s t ing -bud  fo rma-  
t ion  leads  us to  e x p e c t  t h a t  w i t h  a f u r t he r  increase in 
t e m p e r a t u r e  e v e n  con t inuous  i l l umina t i on  could  no t  
h inder  the  f o r m a t i o n  of  res t ing  buds.  This  means  t h a t  
a f t e r  a ce r t a in  t e m p e r a t u r e  has  been  reached ,  f o r m a t i o n  
of res t ing  buds  is a p p a r e n t l y  i n d e p e n d e n t  of t h e  l eng th  
of the  da i ly  l igh t -per iod .  T h a t  is to  say,  t he  s h o r t - d a y  
reac t ion  is s u b s t i t u t e d  b y  a d a y - n e u t r a l  one.  Such a 
change  in t he  pho tope r iod i c  b e h a v i o u r  of  p lants ,  as 
regards  t he  in i t i a t ion  of f lower  fo rma t ion ,  has  been  
repor t ed  in a n u m b e r  of cases 1. 

I n  th is  manne r ,  l i gh t  and  t e m p e r a t u r e  are  an t agon i s t i c  
factors.  Whi l e  l i gh t  p r o m o t e s  g rowth  and  inhib i t s  the  
in i t i a t ion  of r e s t i ng -bud  fo rmat ion ,  a high t e m p e r a t u r e  
suppresses  g rowth  and  p rov ides  t h e  cond i t ions  neces-  
sary  for the  f o r m a t i o n  of res t ing  buds.  T h e  l igh t  factor ,  
ac t ing  a m i n i m u m  n u m b e r  of hours  per  day,  is able  to 
neu t ra l ize  t he  i nh ib i t i ng  effect  of t e m p e r a t u r e ,  p r o v i d e d  
t h a t  t he  l a t t e r  does  n o t  exceed  a ce r ta in  l imi t .  As  t h e  
t e m p e r a t u r e  rises, however ,  the  l eng th  of t he  l igh t  pe r iod  
m u s t  be increased.  F i n a l l y ,  a po in t  is r eached  where  
even  con t inuous  i l l u m i n a t i o n  can  no longer  c o m p e n s a t e  
for t he  inh ib i t ing  effect  of t e m p e r a t u r e .  

The  i nh ib i t o ry  effect  of l igh t  on the  f o r m a t i o n  of 
res t ing  buds  and  on t h e  i n i t i a t i on  of t h e  d o r m a n t  
cond i t ion  is l ike ly  due  to  t he  presence  of aux in  2, and  
poss ib ly  to o ther  ac t ive  subs tances  fo rmed  in the  leaves.  
The  f ac t  t h a t  r e s t i ng -bud  f o r m a t i o n  is p r o m o t e d  by  a 
h igh  t e m p e r a t u r e  is m a n i f e s t l y  c o n n e c t e d  wi th  t h e  
appea rance  of inh ib i t ing  subs tances  a. I t  should  be no t ed  
in th is  connec t i on  t h a t  SNOW*, w i t h  regard  to  t he  
occur rence  of co r re la ted  inh ib i t ions ,  has  sugges ted  an  
an t agon i s t i c  ef fec t  be tween  aux in  and  inh ib i t ing  sub- 
stances.  

B y  c h a n g i n g  t h e  pa r t i cu l a r  t i m e  a t  wh ich  t h e  p lan t s  
are  exposed  to  t h e  t e m p e r a t u r e  and  pho tope r iod i c  
condi t ions  f avour ing  res t ing-bud  fo rma t ion ,  t he  l a t t e r  
can  be  p r o m o t e d  a t  a n y  season.  On the  o the r  hand ,  if  t he  

1 R. H. ROBERTS and B. E. STRUCKMEYER, J. Agric. Res. 56, 633 
(1938); 59, 699 (1939). 

A. VEGIS, Acta Soc. Biol. Latviae 7, 87 (1937). - H. U. AMLONG 
and G. NAUNnORG Gartenbauwiss. 12, 116 (1938).- J. P. BENNETT 
and F. SKOOG, Plant Physiol. 13, 219 (1938). - G. BORGSTR6M, The 
transverse reactions o/ plants, Thesis, Lurid (1939). 

a T. HEMBURG, Acta Horti Bergiani 14,133 (1947) ; Physiol. Plant. 
2, 24 (1949); 2, 37 (1949); 4, 437 (1951); 6, 115 (1952). 

4 R. SNow, New Phytologist 36, 283(1937). 

p lan ts  are c u l t i v a t e d  dur ing  t h a t  season when  d o r m a n t  
buds  are  n o r m a l l y  fo rmed  in na tu re ,  and  under  t hc  
cond i t ions  of  t e m p e r a t u r e  and  l igh t  f avourab le  to 
g rowth ,  no res t ing  buds  are formcd.  All these  observa-  
t ions  nega t e  t he  ex i s tence  of an  endogenous  annua l  
r h y t h m .  

Thc author wishes to thank Mr. JotiN F. MOR(~AN-JON~S, M. Sc. 
for the translation of this communication. 

A. VEGlS 

Institute o] Physiological Botany, University o[ Uppsa- 
la, June  20, 1953. 

Rdsumd 
Les bourgeons  d o r m a n t s  ne  se f o r m e n t  que  dans  le 

cas  off la  t e m p 6 r a t u r e  d6passe un  ce r ta in  n iveau  c r i t i que  
(entre 10 e t  15°C) co r r e spondan t  ~ une  p6riode quo t i -  
d ienne  d 'obscur i t6  qui  ne dol t  pas  s ' aba isse r  au  d e l l  
d ' u n e  ce r t a ine  dur6e min imale .  P lus  la  t e m p 6 r a t u r e  
monte ,  plus ce t t e  dur6e p e u t  ~tre raccourcie .  Dhs Fins- 
t a n t  off ces cond i t ions  ne son t  pas r6alis6es, l 'accroisse-  
m e n t  con t inue .  

Teneur en acide ribonucl6ique de diff6rents 
g6notypes chez Drosophila melanogaster 

On t e n d  a c t u e l l e m e n t  ~ a t t r i b u e r  ~ l ' h6 t6 roch roma t ine  
un  r61e dans  la  synth6se  des acides nucl6iques.  CAS- 
PERSSON et  SCHULTZ 1 ou t  m o n t r 6  que  la t e n e u r  en A.N,  
(d6termin6e p a r  abso rp t ion  en lumi6re  u l t r a -v io le t t e )  
du c y t o p l a s m e  d ' oocy te s  e t  celle des nucl6oles e t  des 
c h r o m o s o m e s  de g landes  sa l ivai res  subi t  des va r i a t i ons  
li6es k la  t e n e u r  dn n o y a u  en h6 t* rochromat ine .  CALLAN ~ 
d ' a u t r e  pa r t ,  se b a s a n t  sur  des  d6 te rmina t ions  ch imiques ,  
n ' a  pas  observ6 d ' in f luence  due ~ la pr6sence d ' u n  chro-  
m o s o m e  Y supp l6men ta i r e  sur  la t e n c u r  en A . R . N .  du 
c y t o p l a s m e  de l 'ccuf. 

Nous  avons  ten t6  de v6rif ier  chez Drosophila melano- 
gaster si des va r i a t i ons  i m p o r t a n t e s  du g6no type  ou du 
p h d n o t y p e  son t  aceompagn6es  de va r i a t i ons  dans  la  
t e n e u r  en A . R . N .  de l ' o rgan i sme .  

Un  p r emie r  r6su l ta t  (Tabl. I) se r a p p o r t e  k la t e n e u r  
en  A . R . N .  de males  n o r m a u x  ( X Y )  e t  de males  sans Y 
(XO). D c u x  cu l tures  parall61es, issues de  pa ren t s  iso- 
g6niques,  fourn issent  les d e u x  t ypes  de males.  La  t e n e u r  
en  A.1R.N., d6 te rmin6e  pa r  la m6 thode  de OGUR et  
1ROSEN 3 e t  r appor t6e  au poids  sec, diff~re de moins  de 
5 % p o u r  les femel les  e t  les males  de ces d e u x  cul tures .  
De  plus, c o m m e  les femel les  de d e u x  g6n6rat ions  son t  
g 6 n 6 t i q u e m e n t  iden t iques ,  le r a p p o r t  en t r e  les va leurs  
ob tenues  pour  les femelles  e t  les males  nous p e r m e t t r a i t  
de d6celer  un  6cart  dfi au g6no type  des males.  Or ces 
d e u x  r appo r t s  son t  iden t iques .  Nous  devons  donc  ad-  
m e t t r e  que  l ' absence  du c h r o m o s o m e  Y, malgr6  sa  
r ichesse en h6 t6 rochromat ine ,  es t  sans ef fe t  sur  la  
t e n e u r  globale  de l ' o r g a n i s m e  en A . R . N .  

U n  deuxi6me rdsul ta t  se r a p p o r t e  k un  t y p e  Minute ,  
M s caract4ris6 pa r  une  tai l le  r6dui te ,  des soles d iminu4es  
e t  une dur6e de d 6 v e l o p p e m e n t  prolong6e de d e u x  jours .  
Ce m ~ m e  p h 6 n o t y p e  p e u t  ~tre d6 te rmin6  pa r  de  n o m -  
breuses  m u t a t i o n s  dis t r ibu6es  t o u t  au long des q u a t r e  
ch romosomes .  Les t ypes  Minutes  c o n s t i t u e n t  donc  une  
classe assez par t icu l i6re  de m u t a n t s .  On  les a parfois  
in terpr6t6s  c o m m e  6 t a n t  dfls k des d6ficiences de r6gions 

1 T. CASPERSSON et J. SCHULTZ, Nature 142, ~94 (1938). - J. 
SeHULTZ et T. CASPERSSON, Arch. exp. Zel|forsch. -°2, 650 (1939). 

2 H. G. CALLAN, Nature 161, 440 (1948). 
M. OGua et G. RosEt¢, Arch. Biochem. 2a, ~62 (1950}. 
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Tableau I 

Teneur en A,R.N, de males normaux (XY) et de m~Ies sans Y (X0} 

[ExPERIENTIA VOL. IX/I~] 

Croisement 

1. X X Y  × ciey 

2. X X O  × ciey. 

Gfuotype 

X X Y  ? 
x Y  d) 

x x Y  f¢ 
x o  ¢) 

7 A.R.N.:mouehe 

9,34 4- 0,02 
7,22 4- 0,07 
7,89 -4- 0,01 
5,77 4- 0,03 

A.R.N.: mg poids sec 

55,1 z}z 1,3 
50,1 4- 0,7 
57,8 ::~ 1,7 
52,2 ~ 0,4 

Rapport ~ :c~ 

1,10 4- 0,05 

1,10 i 0,05 

Tableau I I  

Teneur en A.R.N. de types Minute et non-Minute* 

Croisement 

M(2)/Cy x + . . . . . .  

G6notype 

c y t +  2 
Cy/+ 8 

M(2)/+ 9 
M(2)/+ 8 

7 A.R.N.: mouche 

11,9 
8,2 
9,8 
6,2 

7 A.R.N.: mg poids see 

66,0 
57,0 
60,4 
54,3 

Rapport ~: c~ 

1,16 

1,11 

* Essai realis6 sur un petit hombre de mouthes. 

Tableau I I I  

Teneur en A.R.N. de types Minute et non-Minute 
Croisemeut: M(o)/Cy ×++ 

~, N. total: ~' A.R.N.: G6notype 7 A.R.N.: Rapport $:c~ Rapport ~:c~ Rapport ~ : ~  
mouche mouche ~ N total 

Exp6rience 2 . . . .  

Exp6rience 3 . . . 

C y / +  
8 c y / +  
$ M(2)I+ 
d' M ( 2 ) / +  

C y / +  
8 C y / +  

M ( 2 ) / +  
c~ M ( 2 ) / +  

8,76 4- 0,07 
6,6 ~ 0,3 
9,1 4- 0,6 
6,6 4- 0,1 

15,2 4- 0,5 
9,2 ~ 0,2 

11,8 4- 0,6 
8,4 ~ 0,3 

1,3 4- 0,1 

1,4 ± 0,1 

1,7 + 0,1 

1,4 4- 0,1 

23 4- 2 
19 ! 2  
25,2 ziz 0,4 
19 ! 2  

28,9 4- 0,4 
21 ± 1  
27 4- 1 
20,3 212 0,8 

1 ,34-0 ,3  

1,3 4- 0,2 

1,4 -4- 0,1 

1,3 4- 0,1 

0 , 3 9 1 0 , 0 1  
0,37-+-0,05 
0,36=t=0,03 
0,34--4-0,04 

0,53 
0,46 
0,43 
0,41 

q- 0,02 
+ 0,04 
4- 0,04 
4- 0,03 

1,0 + 0,2 

1,I :~= 0,2 

1,2 4- 0,2 

1,1 q- 0,2 

Tableau I V  
Teneur en A.R.N. en fonction de PAge chez l'imago 

Age 

0 £  8 h  

24~t 32h  

48 ~ 56 h 

Sexe }, A.R.N. : 
mouche 

13,1 ± 0,8 
9 , 6 4 - 0  

13,0 4- 0,4 
7,7 4- 0,9 

13,0 4- 0,6 
6,35 

Rapport ~: 

1,4 4-0,1 

1,7 ~ 0,2 

2,0 q- 0,2 

7 N .  total: 
mouehe 

3 2 4 - 1  
26 - t -1  
3 2 + 1  
2 5 4 - 1  
3 3 4 - 1  
2 5 ± 1  

Rapport ~: c~ 

1,24 4- 0,08 

1,30 4- 0,09 

1,35 4- 0,10 

y A.R.N.: 
y N. total 

0,41 4- 0,04 
0,37 -¢- 0,01 
0,41 4- 0,02 
0,32 -4- 0,05 
0,39 -b 0,03 
0,26 4- 0,03 

Rapport $ : c~ 

1,1 4- o,1 

1,3 4- 0,3 

1,5 q- 0,3 

h 6 t 6 r o c h r o m a t i q u e s :  a ins i  s ' e x p l i q u e r a i t  k la  lo is  l eu r  
f r 6 q u e n c e  e t  l ' u n i f o r m i t 6  d u  p h 6 n o t y p e  d 6 t e r m i n 6 .  

T ro i s  essa is  fa i r s  c o m p a r a t i v e m e n t  a v e c  u n  t 6 m o i n  
n o n - M i n u t e  m o n t r e n t  u n e  c e r t a i n e  d i f f6 rence  e n t r e  les 
t e n e u r s  e n  1%. t o t a l  e t  en  A . R . N .  des  d e u x  t y p e s  ( M i n u t e  
e t  n o n - M i n u t e ,  Tab l .  I I ) .  Ce t t e  d i f f6rence  ne  d6passe  p a s  
1 0 %  d a n s  le cas  de I 'N.  t o t a l  e t  le r a p p o r t  $/c~ es t  t r6s  
s e m b l a b l e  p o u r  les d e u x  t y p e s .  L a  t e n e u r  en  A , R . N .  
v a r i e  d a n s  le re@me sens  que  la  t e n e u r  e n  N.  Mais  si n o u s  

r a p p o r t o n s  I ' A . R . N .  & I 'N.  t o t a l ,  n o u s  c o n s t a t o n s  que  ce 
r a p p o r t  e s t  t o u j o u r s  u n  peu  p lus  fa ib le  p o u r  te t y p e  
M i n u t e  que  p o u r  le t 6 m o i n ,  ¢et  @cart v a r i a n t  de  7 & 15 % 
p o u r  les femel les  e t  de  5 k 1 2 %  p o u r  les males .  I1 f a u t  
s i g n a l e r  c e p e n d a n t  q u ' u n e  p a t t i e  au  m o i n s  des  diff6- 
r ences  obse rv6es  e n t r e  les t 6 m o i n s  e t  les t y p e s  M i n u t e s  
p o u r r a i t  t r o u v e r  son  o r ig ine  d a n s  la  p r o l o n g a t i o n  ap -  
p r6c iab le  de la  du r6e  de vie l a r v a i r e  de ces d e r n i e r s ;  il 
es t  d6s lors  difficile d ' o b t e n i r  des  m o u c h e s  des  d e u x  



medium and the amount  of water  tha t  passes over the 
gill surface per day. 

Several earlier observations could be explained on the 
basis of the first ment ioned factor. Thus ORTON ~ 
noticed shell growth in oysters even in the absence of 
food, and GALTSOFF 2 found tha t  the a m o u n t  of calcium 
assimilated is many  times greater than  could be stored 
in the tissues. BEVELANDER and t~ENZER 3 have shown 
tha t  there is a corresponding reduction in the calcium 
of the growing shell, when the calcium content  of the 
sea water  is reduced. 

types qui soient 61ev6es dans des conditions tou t  ~t fait  
identiques.  Pour  6carter cet te  cause d'erreurs,  l 'exp6- 
rience a 6t6 r6p6t6e dans des conditions standardis6es et  
particuli~rement favorables (milieu fiche - pet i t  nombre  
de larves). Les r6sultats ainsi obtenus (Tabl. I I I ,  ex- 
p6rience 3) confirment  ceux pr~c6demment observ6s et  
nous permet ten t  d ' a t t r ibuer  au g6notype Minute la 
diminution du rappor t  A.R.N. : N. total  constat6e. 

Nous avons, en outre, au tours de ces dosages, pu faire 
les observations suivantes:  

Les larves ( imm6diatement  avan t  la pupaison) sont 
particuli~rement riches en A.R.N. Nos r~sultats (A.R.N. : 
larve et  N. to ta l  par  tarve) concordent  avec ceux pu- 
bli~s par PATTERSON et D A C K E R M A N  1, qui por ten t  sur les 
glandes salivaires isol6es. 

Les femelles sont toujours plus fiches en A.R.N.  que 
les males (le rappor t  femelle: m~le pour I 'A.R.N.  rap- 
port6 ~ l 'N. to ta l  var ian t  de 1,05 ~t 1,39 dans les diff6- 
rentes exp6riences). 

Enfin, la teneur  en A.R.N. de l ' imago subit  des 
variations importantes  apr~s l'6closion. En l 'espace de 
48 h, alors que la teneur  en A.R.N. des femelles reste 
constante, celle des m~les d6croIt de 30 % (voir Tabl. IV) 
et le rapport  A.R.N. : N. total  passe de 0,37 ~ 0,26. L 'exa-  
men histologique de coupes color6es par la m6thode 
d'UNNA montre,  chez les femelles comme chez les males, 
une diminut ion marqu6e et  comparable  de la basophilie 
de la p lupar t  des tissus, part iculi~rement des muscles et 
des cellules adipeuses. Chez les femelles, cet te  diminu- 
tion est compens6e par  le d6veloppement  dans l 'ovaire 
d 'ovules part icul i~rement  basophiles. 

N. ALTORFER 

Laboratoire de morphologie animale', Universitd libre 
de Bruxelles, le 5 ~uin 7953. 

The to ta l  R N A  content  of different genotypes of 
Drosophila melanogaster has been determined for the 
purpose of detect ing a possible correlation between these 
two characteristics.  No significant difference has been 
observed between normal  males and males wi thout  Y 
chromosome. The minute  phenotype shows a lowered 
RNA/ to ta l  N ratio compared with the sib non-minute  
phenotype.  I t  is wor th  ment ioning tha t  an impor tan t  
RNA release from all imaginal  tissues (including mus- 
cles) occurs immedia te ly  after eclosion. Consequently, 
the total  R N A  content  of the males decreases while in 
the females this loss is compensated by R N A  synthesis 
in the ovaries. 

1 E.  R.  PATTERSON et M. E.  DACKERMAN, A r c h .  B i o c h e m .  36, 
97 (195o). 

Shell  Weight  as  a Funct ion  of  I n t e r t i d a l  H e i g h t  

in a L i t t o r a l  P o p u l a t i o n  of  P e l e c y p o d s  

Recent ly  i t  has been shown by RAo and GOLDBERG 1 
tha t  an extensive source of calcium for Mytilus is found 
in true solution in sea water,  and tha t  i t  is ext rac ted  by 
a process of adsorption onto the mucus surface. Since 
the mucus sheet is continuously renewed, a fresh surface 
of adsorpt ion is cons tan t ly  being presented to the 
medium. In such a sys tem two factors would govern 
the amount  of calcium tha t  could be extracted from the 
medium, namely the concentrat ion of calcium ions in the 

1 K.  PAMPAPATHI RAO at td  E.  D.  GOLDBERG (in MS). 
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io 2o 66 
W £ T  WT OF SOFT P A R T S "  G R A M S  

T h e  r e l a t i on  b e t w e e n  shel l  w e i g h t  a n d  sof t  p a r t s  as a f u n c t i o n  of 
i n t e r - t i d a l  h e i g h t  of o c c u r r e n c e  in  t w o  species  of Mytilus. M, edulis: 
× f r o m  f loa ts ;  C) f rom pi l ings .  R a t i o  of hours ] ' day  i m m e r s e d :  R a t i o  
of shell  wts .  a t  10 g of sof t  p a r t s  in  the  two  p o p u l a t i o n s  is 
2 4 : 1 8  : : ~4 :16 .5 .  11[. cali]ornianus: ('~ f rom a d e p t h  of 9 m e t e r s ;  
x f rom a b o u t  zero t ide  level ;  /~ f rom a b o u t  0.6 to 0,9 m e t e r s  a b o v e  

the  zero d a t u m ,  in t e r t i da l ly .  R a t i o s  of n u m b e r  of hour s  i m m e r s e d  to 
ra t ios  of shel l  wts .  2 4 : 2 1 : 1 4  : : 2 4 : 1 7 : 1 2 ,  

The second factor  could influence the shellweight of 
inter t idal  populat ions of pelecypods, since animals of 
the same species occurring at  different levels inter- 
t idal ly  are under  water  for differing lengths of t ime per 
day. The da ta  presented below show tha t  such a pheno- 
menon does occur in nature.  

Mytilus edulis was collected from the under side of 
floats where they are cont inuously under water  and also 
from about  0.50 to 0.60 meters above the zero tide level 
from pilings nearby, where they  are exposed for about  
six hours each day. Mytilus cali[ornianus was collected 
from pilings at  Santa  Monica near  Los Angeles. The 
high inter t idal  populat ions were about  0'60 to 0.90 
meters above the zero t ide level s , while the low inter t idal  
populations were about  the level of the zero tide. These 
two populat ions are exposed for about  ten and three 
hours respect ively each day. A third populat ion of 

i j .  H .  ORTON, N a t u r e  116, 14 (1025). 
o p .  GALTSOFF, Eco1, M o n o g r a p h s .  4 , 4 8 1  (1084). 
3 G. BEVELAND~;R a n d  P. BI~NZER, Biol.  Bull .  94, 176 (1948). 

Zero  t ide  leve l  = m e a n  l o w e r  low w a t e r .  

Exper. 30 


