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INVESTIGATION ON RECENT VERTICAL MOVEMENTS IN THE 
EARTH'S CRUST IN THE U.S.S.R. AREA 

Among  the quan t i t a t ive  me thods  of  s tudying  r e c e n t  v e r t i c a l  
m o v e m e n t s  in the E a r t h ' s  c r u s t  a p a r t i c u l a r  p l ace  i s  a l l o t ed  to the 
Second p r e c i s e  and h igh ly  p r e c i s e  l e v e l l i n g ,  thanks  to which it  is  p o s s i b l e  
to obtain the r e l a t i v e  r a t e  va lue  of r e c e n t  v e r t i c a l  m o v e m e n t s  c o v e r i n g  
c o n s i d e r a b l e  a r e a s .  

F o r  a p r e l i m i n a r y  s tudy of r e c e n t  m o v e m e n t s  in the USSR 
a r e a ,  u se  was m a d e  of the  data on Second L e v e l l i n g  of  the  f i r s t -  and 
s e c o n d - o r d e r  p e r f o r m e d  a long the l i n e s  run  dur ing  p r e v i o u s  y e a r s  fo r  
e s t a b l i s h i n g  the c o u n t r y ' s  v e r t i c a l  con t ro l .  

To i n v e s t i g a t e  the p o s s i b i l i t y  of app ly ing  t h e s e  data  both f o r  
the pu rpose  of s tudying r e c e n t  m o v e m e n t s  in the  E a r t h ' s  c r u s t  and f o r  
work ing  out the  me thodo logy  fo r  a r e s e a r c h  into t h e m ,  we chose  the 
w e s t e r n  ha l f  of  the  E u r o p e a n  p a r t  of the U. S. S. 1%. as  hav ing  the  g r e a -  
t e s t  n u m b e r  of  Second L e v e l l i n g  l ines  and as  ad j acen t  to the  Ba l t i c ,  the 
B l a c k  and the A z o v  seas .  

In 1953 t h e r e  w e r e  33412 kms  of Second L e v e l l i n g  l i ne s  run 
in th i s  a r e a ,  of  which 21767 lans  of  l i ne s  had been  f i r s t  l e v e l l e d  f o l l o -  
wing m o d e r n  m e t h o d s ,  while the i n i t i a l  l e v e l l i n g  of  11645 kms  of l i nes  
had been  a c c o m p l i s h e d  in a c c o r d a n c e  with the  o b s o l e t e  m a n u a l  of  1883. 

In o r d e r  to i n c r e a s e  the d e g r e e  of  the  r e l i a b i l i t y  of f ina l  
r e s u l t s ,  the  s tudy of r e c e n t  v e r t i c a l  m o v e m e n t s  in the  E a r t h ' s  c r u s t  
was  c a r r i e d  on by employ ing  g e o d e t i c ,  o c e a n o g r a p h i c  and g e o l o g i c -  
g e o m o r p h o l o g i c a l  me thods  combined .  

The  g e n e r a l  p r i n c i p l e  of the geode t i c  me thod  of  s tudy of 
r e c e n t  v e r t i c a l  m o v e m e n t s  is wel l -known.  

It is wor thy  of note  that  r e c e n t  m o v e m e n t  r e s e a r c h  is  based  
on the a s s u m p t i o n  of  m o v e m e n t  equab i l i t y  dur ing  the t i m e  i n t e r v a l  
be tween  the da tes  of p e r f o r m i n g  the f i r s t  and second  l e v e l l i n g s  as  a c c e p -  
t ed  fo r  p r o c e s s i n g .  

The  oceanog raph i c  method  of d e t e r m i n i n g  the r e c e n t  m o v e -  
men t  r a t e  in the  E a r t h ' s  c r u s t  c o n s i s t s  in deducing  the  r a t e  of t h e s e  
m o v e m e n t s  as  ba sed  on the data fo r  t ide  gauge o b s e r v a t i o n s  of  many  
y e a r s '  s tanding made  at d i f f e ren t  points  a long  sea  coas t s .  Th is  l a t t e r  
me thod  is  founded on the suppos i t ion  tha t  the e f f ec t s  of eus t a t i c  f a c t o r s  
on the  r a t e  deduct ion of r e c e n t  m o v e m e n t s  is  not  g r e a t ,  be ing  e x p r e s s e d ,  
as  c o m p a r e d  to t h e m ,  by a va lue  of the s econd  o r d e r .  

It is  n e c e s s a r y  to be in p o s s e s s i o n  of the data  on w o r l d - w i d e  
t ide  gauge o b s e r v a t i o n s  p e r f o r m e d  dur ing  m a n y  y e a r s  to be able  to 
check  up on the hypo the s i s  s ta t ing  that  the Wor ld  Ocean  l e v e l  i s  p e r m a -  
nent  dur ing  the p e r i o d  of t i m e  e l aps ing  be tw een  r e l e v e l l i n g s .  
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\Ve had at our disposal solely the data on gauge observations 
along the coasts of the seas washing the European continent. In 1959 
we repeated Gutenberg's deduction of the rate of the eustatic change of 
the ~u Ocean level according to the new data obtained from more 
continuous ranges of gauge observations which were subjected to a more 
rigorous processing. Besides, we performed a similar investigation 
having made recourse to the data got along all the coasts of the Euro- 
pean seas, including the seaboards that had been glaciated. In this par- 
ticular case we considered that the processes causing the uplift of some 
coasts and the depression of others could not he treated as isolated 
from each other. 

We obta ined  s e p a r a t e l y  the  va lue  of  the a v e r a g e  r a t e  of a l l  
the  E u r o p e a n  c o a s t s  unde rgo ing  d e p r e s s i o n  and of  a l l  the  s h o r e s  sub jec t  
to upl i f t .  The  a v e r a g e  r a t e  of  a l l  the  c o a s t s  be ing  d e p r e s s e d  is  equa l  
to 1.1 m m  p e r  y e a r ,  and c o r r e s p o n d s  to the  va lue  of the  eus t a t i c  
change  of  the  Wor ld  Ocean  l e v e l  as  compu ted  by Beno Gutenberg .  

B a s i n g  on the  s tudy p e r f o r m e d ,  one g e t s '  the  i m p r e s s i o n  of  
the  s lope  of  the E u r o p e a n  cont inen t  f r o m  the  Nor th  to the South. I ts  
n o r t h e r n  p a r t  i s  be ing  upl i f ted  at  an a p p r e c i a b l e  r a t e ,  whi le  the c e n t r a l  
and the  s o u t h e r n  ones  a r e  be ing  s l i gh t l y  d e p r e s s e d .  

The  u s e  of the gauge o b s e r v a t i o n  m a t e r i a l  whi le  s tudying 
r e c e n t  v e r t i c a l  m o v e m e n t s  in the  E a r t h ' s  c r u s t  a c c o r d i n g  to the data on 
Second L e v e l l i n g  had a double p u r p o s e  a t t a c h e d  to it  : 

1. D e t e r m i n a t i o n ,  in a s ing le  s y s t e m ,  of  the  r a t e  v a l u e s  fo r  r e c e n t  
m o v e m e n t s  in the  whole of the  a r e a  s tud ied ;  

2. Check  up of the r a t e  v a l u e s  of r e c e n t  m o v e m e n t s ,  a s  computed  
with r e s p e c t  to Second L e v e l l i n g  data.  

The  p r o b l e m s  of  g e o l o g i c - g e o m o r p h o l o g i c a l  i nves t i ga t i on  on 
the m a t e r i a l s  f o r  Second L e v e l l i n g  dur ing  the  c o m p l e x  s tudy  of  r e c e n t  
v e r t i c a l  m o v e m e n t s  w e r e  as  fo l lows  : 

1. Studying e n g i n e e r i n g - g e o l o g i c  cond i t ions  f o r  f ix ing b e n c h - m a r k s  
on the  m o s t  i m p o r t a n t  l i nes  of  Second L e v e l l i n g ,  with the  a i m  of f inding 
out the  ex ten t  of  t h e i r  s t ab i l i ty ;  

2. G e o l o g i c - g e o m o r p h o l o g i c a l  i n t e r p r e t a t i o n  of  the  m a p  on the r a t e  
of r e c e n t  m o v e m e n t s ,  d rawn by the a id  of Second L e v e l l i n g  m a t e r i a l s ,  
as  w e l l  a s  by those  fo r  t ide  gauge o b s e r v a t i o n s .  

P r o c e s s i n g  the m a t e r i a l s  on Second L e v e l l i n g  in s tudying 
r e c e n t  v e r t i c a l  m o v e m e n t s  in the  E a r t h ' s  c r u s t  in the  a r e a  of  the  W e s -  
t e r n  ha l f  of  the  E u r o p e a n  pa r t  of the U. S. S . R .  c o m p r i s e d  the  fo l lowing 
phases  : 

1. CoLlect ing,  s y s t e m a t i z i n g  and compu t ing  the  v a l u e s  of the r e l a -  
t i ve  r a t e  fo r  ind iv idua l  l i ne s ;  

2. A n a l y s i s  and check  up of t h e s e  m a t e r i a l s ,  which p e r m i t t e d  the  
cho ice  of  l i ne s  to be used  f u r t h e r  fo r  c o m p i l i n g  a map  of the  r a t e  of 
r e c e n t  m o v e m e n t s ;  

3. Cho ice  of  m a j o r  f r a m e w o r k  of l i ne s  f o r  Second L e v e l l i n g  to be 
ad jus t ed  t o g e t h e r  with gauge o b s e r v a t i o n  data;  

4. A d j u s t m e n t  of th is  net ;  
5. Deducing  e r r o r s  fo r  ad jus ted  v a l u e s  of  the  r a t e  of the m o v e m e n t  

at  s e v e r a l  po in ts  s i tua ted  in the  a r e a  i n v e s t i g a t e d ;  
6. P l o t t i n g  on a topograph ic  map  the v a l u e s  f o r  r e c e n t  m o v e m e n t s  

ob ta ined  f r o m  the a d j u s t m e n t  and f r o m  the add i t i ona l  l i n e s  of  l e v e l  not 
inc luded  in the g e n e r a l  ad ju s tmen t ;  
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7. Drawing  i s o l i n e s  ( l ines  of equa l  r a t e  of r e c e n t  m o v e m e n t s )  on the 
m a p ,  t ak ing  into account  the s t r u c t u r a l  p e c u l i a r i t i e s  of  the  r eg ions  unde r  
d i s c u s s i o n .  

The  a n a l y s i s  and check  up of  the a v a i l a b l e  data cons t i tu t ed  
the  m o s t  i m p o r t a n t  phase  of the work  as  r e g a r d s  r e c e n t  v e r t i c a l  m o v e -  
m e n t s  in the  E a r t h ' s  c r u s t  in the W e s t e r n  ha l f  of  the  E u r o p e a n  p a r t  of 
the U . S . S . R .  

R e s u l t i n g  f r o m  the analy.sis m a d e  i t  had been  found out that  
the  data  on Second L e v e l l i n g  run  by m e a n s  of  m o d e r n  p r e c i s e  and 
highly  p r e c i s e  l e v e l l i n g  me thods  should f o r m  the foundat ion f o r  the s tudy 
of r e c e n t  m o v e m e n t s  in the  E a r t h ' s  c r u s t .  

The  check  up of  v a l u e s  f o r  the r a t e  of  r e c e n t  m o v e m e n t s ,  
c o m p u t e d  f o r  d i f f e r en t  l i nes  of  Second L e v e l l i n g ,  was b a s e d  on : 

1. Computa t ion  of the d i s c r e p a n c i e s  in t r a n s f e r r i n g  the  v a h e s  fo r  
the r e l a t i v e  r a t e  a long c l o s e d  c i r c u i t s ;  

2. Mul t ip le  d e t e r m i n a t i o n  of r a t e  v a l u e s  f o r  r e c e n t  m o v e m e n t s  of 
the  s a m e  s i m i l a r  points  on the E a r t h ' s  s u r f a c e  with r e s p e c t  to the  d i f fe -  
r e n t  r o u t e s  of  Second L e v e l l i n g ;  

3. C o m p a r i s o n  of v a l u e s  f o r  the  r a t e  of r e c e n t  m o v e m e n t s  as 
c o m p u t e d  a c c o r d i n g  to the data on Second LeveLling as  we l l  a s  with 
r e s p e c t  to  the  gauge o b s e r v a t i o n  data  ob ta ined  be tween  s e p a r a t e  points  
on the  s e a s h o r e s  of the  s a m e  sea  and on t hose  of d i f f e r en t  s ea s .  

4. A p p l i c a t i o n  of  g e o l o g i c - g e o m o r p h o l o g i c a l  data. 
T h e  d i s c r e p a n c i e s  in t r a n s f e r r i n g  the  r e l a t i v e  r a t e  v a l u e s  

a long  the  c i r c u i t s  run  in the  a r e a  of  the  W e s t e r n  ha l f  of  the  E u r o p e a n  
p a r t  of  the  U . S . S . R .  r ange  d f r o m  0 to _+ 6 m m  p e r  y e a r .  

It i s  i l l u s t r a t e d  by the data  ob ta ined  f r o m  m u l t i p l e  d e t e r m i -  
na t ions  of  r e c e n t  m o v e m e n t  r a t e  v a l u e s  a long  s e v e r a l  r o u t e s  that  the 
d i r e c t i o n  and the  amount  of the  r a t e  of  r e c e n t  m o v e m e n t s ,  a s  o b s e r v e d  
at  the  po in ts  with c o n s i d e r a b l e  upl i f t s  and d e p r e s s i o n s  of the E a r t h ' s  
s u r f a c e ,  a r e  m a n i f e s t e d  conv inc ing ly  enough. In spots  with but i n s i g n i -  
f ican t  r a t e s  of  r e c e n t  m o v e m e n t s  t hey  a r e  l e s s  e v i d e n t .  The  l a t t e r  
c i r c u m s t a n c e  a s c e r t a i n s  tha t  the  e r r o r s  of  the  d e t e r m i n a t i o n s  of  the 
compu ted  r a t e  f o r  t h e s e  points  e x c e e d  i ts  va lue .  

In the  m a j o r i t y  of  c a s e s ,  the  c o m p a r i s o n  of  the  v a l u e s  fo r  
the r e l a t i v e  r a t e  of  r e c e n t  m o v e m e n t s  in the E a r t h ' s  s u r f a c e ,  a s  computed  
f r o m  the  da ta  on Second LeveLling and gauge o b s e r v a t i o n s  be tween  indi -  
v idua l  poInts  on Sea c o a s t s ,  showed t h e i r  s a t i s f a c t o r y  a g r e e m e n t  both 
fo r  the po in ts  s i tua ted  on the s e a s h o r e  of  one and the s a m e  sea  and f o r  
the  s e a b o a r d s  of  d i f f e r en t  s e a s .  The  a b o v e s a i d  i l l u s t r a t e d  suf f ic ien t  
r e l i a b i l i t y  of  the  d e t e r m i n a t i o n  of  the  compu ted  r a t e  fo r  Sea c o a s t s  as  
w e l l  a s  f o r  the  i n t e r i o r  a r e a  i n v e s t i g a t e d ,  a l s o  ev idenc ing  m a i n t e n a n c e  
of  a cons t an t  r e l a t i o n  in a l t i tude  (wi th in  the  l i m i t s  of m e a s u r e m e n t  
p r e c i s i o n )  of  m e a n  sea  l e v e l s  of the  B a l t i c ,  the B l a c k  and the A z o v  
s e a s  dur ing  a c o n s i d e r a b l e  p e r i o d  of  t i m e ,  i . e .  th i s  poin ted  to a c o m p a -  
r a t i v e l y  s m a l l  e f fec t  to be fe l t  in deducing  the v a l u e s  f o r  r e c e n t  m o v e -  
m e n t  r a t e s  a c c o r d i n g  to the data on the  eus t a t i c  f a c t o r  in t hose  s ea s .  

In the a r e a  of the W e s t e r n  ha l f  of the  E u r o p e a n  p a r t  of  the 
U. S. S . R .  the  d i s t r i bu t ion  of the v a l u e s  fo r  the  computed  r a t e  e v i d e n c e d  
a r a t h e r  m a r k e d  r e g u l a r i t y : t h e  upl i f t  of the w e s t e r n  and s o u t h - w e s t e r n "  
p a r t  of  the t e r r i t o r y  invo lved  : (Tal l in ,  B a r a n o v i t c h i ,  Z l o t c h e v ,  Z n a m e n k a ,  
Kupyansk ,  VoInovakha,  L i k h a y a ) a n d  a l so  the  d e p r e s s i o n  of  i ts  N o r t h -  
e a s t e r n  p a r t  (Bologoye,  Moscow) ,  as  we l l  a s  the  s t a t e  n e a r i n g  the  i m m o -  
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bility in the central portion of this territory (Unetcha, Gomel, Dovsk) 
The secured distribution of the values for the computed rate 

of recent movements was mainly proved by geologio-geomorphological 
facts, it indicated that the data available from Second Levelling r e~lected 
truthfully enough recent movements in the Earth's crust. 

By means of Second Levelling lines run in the area of the 
Western half of the European part of the U. S. S.R. it became possible 
to establish a net consisting of 27 circuits, connected by 8 gauge posts 
on the Baltic, the Black and the Azov seas. 

The values of recent movement rates computed from the 
lines of the Second Levelling forming these polygons, were adjusted 
t oge the r  with the gauge o b s e r v a t i o n  data.  

As  a weight un i t  for  the a d j u s t m e n t  it  was decided to give 
the weight of the va lue  for  the computed  ra te  of r e c e n t  m o v e m e n t s  a long 
the l ine  100 kms  in length,  m e a s u r e d  by  employ ing  m o d e r n  methods  of 
p r e c i s e  l e v e l l i n g ,  20 y e a r s '  i n t e r v a l  of t i m e  e l aps ing  be tween  both 
m e a s u r e m e n t s .  In p e r f o r m i n g  weight computa t ions  the ac tua l  l ine  lengths  
were  subs t i tu t ed  for  conven t iona l  ones that  were  ca l cu la t ed  f r o m  the 
fol lowing fo rmu la  : 

where  L '  is  the conven t iona l  l ine  length  of Second Leve l l i ng ;  
L is  the ac tua l  extent  of th i s  l ine ;  
t is  the t i m e  i n t e r v a l  be tween  the da tes  of p e r f o r m a n c e  of F i r s t  

and Second Leve l l ing .  
As  a r e s u l t  of a d j u s t m e n t  c o m p u t a t i o n s ,  the m o s t  p robab le  

va lues  for  the r a t e  of r e c e n t  m o v e m e n t s  were  ob ta ined  for  the t e r r i t o r y  
of the W e s t e r n  hal f  of  the E u r o p e a n  p a r t  of the  U. S. S . R . ,  as  wel l  as  
the e r r o r s  a r i s i n g  f r o m  t h e i r  d e t e r m i n a t i o n  ( app rox ima te ly  -+ 2 m m  pe r  
yea r ) .  

The ad jus ted  r a t e  va lues  made  pos s ib l e  the c ompi l a t i on  of the 
map  of r e c e n t  tec tonic  m o v e m e n t s  in the a r e a  of the W e s t e r n  hal f  of 
the E u r o p e a n  pa r t  of the U. S. S. R . ,  d rawn in i s o l i n e s .  S t r u c t u r a l  and 
geomorpho log ica l  p e c u l i a r i t i e s  of the t ex tu re  of the a r e a  c ove r e d  by 
l i ne s  of Second Leve l l ing  were  t aken  into c o n s i d e r a t i o n  when d rawing  
i so l i ne s .  

The  a b o v e - m e n t i o n e d  map  was publ i shed  in a monogr a ph  u n d e r  
the t i t l e  of " R e c e n t  V e r t i c a l  Movement s  in the E a r t h ' s  C r u s t  in the 
A r e a  of the W e s t e r n  hal f  of the E u r o p e a n  P a r t s  of the U S S R , "  edi ted 
by the C e n t r a l  R e s e a r c h  Ins t i tu te  for  Geodesy ,  A e r i a l  Survey  and C a r t o -  
g raphy ,  ( T r a n s a c t i o n s ,  vo lume  1 2 3 ) u n d e r  the G e n e r a l  S upe r v i s i on  of 
A c a d e m i c i a n  I . P .  G e r a s i m o v  and P r o f e s s o r  J . V .  Phi l ippov.  

The map was compi led  by the fol lowing s c i e n t i s t s  : M . I .  
Sinyagina and V.A. Matskova, geodesists; A.V. Dzivago, L.G. Kamanin 
and Yu. A. Mescheriakov, geomorphologists; V.A. Zenin, A.G. Evdo- 
kimova and M.V. Remezova, oceanographists. 

During the period of time from 1953 to 1959 new lines of 
Second Levelling were run in the U. S.S.R. area, which helped widen 
the scope of the preliminary map of the movement rate in the direction 
to the East and to North-East, up to the Ural Mountains, and also make 
more accurate this preliminary map for movement rate on the territory 
of the Western half of the European part of the U. S. S. R. 
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VERTICAL MOVEMENTS IN U.S.S.R. 

At p r e s e n t  62293 kms  of l i nes  of Second L e v e l l i n g  have  a c c u -  
mu la t ed  in the  U. S. S .R .  a r e a .  

While  making  the map m o r e  a c c u r a t e ,  35477 kms  of Second 
L e v e l l i n g  l ines  w e r e  used ,  6760 krns of then cons t i tu t ing  new l ines .  The  
F i r s t  and Second L e v e l i i n g s  w e r e  c a r r i e d  on a long t h e s e  l ines  by f o l i o -  
wing m o d e r n  me thods  of the f i r s t -  and s e c o n d -  o r d e r .  

The  new l ines  con t r i bu t ed  to d imin i sh ing  the p e r c e n t a g e  of 
gaps in the Second L e v e l l i n g  loops .  D i s c r e p a n c i e s  in the polygons  b e c a m e  
of s m a l l e r  va lue .  The  l ines  of  Second L e v e l l i n g  on the t e r r i t o r y  of the 
w e s t e r n  ha] /  of the E u r o p e a n  pa r t  of the U . S . S . R .  c o v e r e d  the a r e a  
invo lved  with a ne t  bui l t  up of 33 polygons  and ~f 40 t r a v e r s e s  s t a r t i n g  
on a f ixed m a r k  and t e r m i n a t i n g  a n y w h e r e  (so c a l l e d  "hanging  t r a v e r s e s " )  
t i ed  to 11 gauge s ta t ions  on the B a l t i c ,  the B l a c k ,  the A z o v ,  and the 
B a r e n t s  s e a s ,  whose  r e c e n t  m o v e m e n t  r a t e s  had been  d e t e r m i n e d  inde -  
penden t ly  f r o m  p r o c e s s i n g  gauge o b s e r v a t i o n s .  

As  a r e s u l t  of p r o c e s s i n g  and of combined  a d j u s t m e n t  of  the 
Second L e v e l l i n g  net ,  the  m o s t  p robab le  r a t e  v a l u e s  w e r e  ob ta ined  fo r  
3545 p o i n t s ,  with an e r r o r  of + 0 .7  - -+ 1.1 m m  p e r  a n n u m ,  which 
he lped  make  m o r e  a c c u r a t e  and de t a i l ed  the map  that  had been  p l -ev ious ly  
c o m p i l e d .  The  g e n e r a l  c h a r a c t e r  of  the  d i s t r i bu t ion  of the compu ted  
r a t e  v a l u e s  in the a r e a  of  the. Wes t  of  the E u r o p e a n  p a r t  of the  U. S. S. R. 
r e m a i n e d  the s a m e  as  on the p r e l i m i n a r y  map.  

The  va lues  f o r  the  r a t e  of  r e c e n t  m o v e m e n t s  in the a r e a  in 
ques t ion  a r e  within the l i m i t s  of  - 4 . 0  m m  p e r  y e a r  to + 10.8 m m  p e r  
y e a r .  (The map  of r e c e n t  t ec ton ic  m o v e m e n t  r a t e  is  ,enclosed) .  

26816 kms  of Second LeveLling l i ne s  run  in the  a r e a  of  N o r t h -  
E a s t  and E a s t  of the E u r o p e a n  p a r t  of  the U . S . S . R .  w e r e  p r o c e s s e d ,  
the job be ing  done by employ ing  the m e t h o d o l o g y  a s s u m e d  while  p r e p a r i n g  
the map.  It is n e c e s s a r y  to point  out that  t h e r e  was a l so  made  a p r e l i -  
m i n a r y  map  of r e c e n t  v e r t i c a l  m o v e m e n t  r a t e  fo r  th is  a r e a .  

A c e r t a i n  r e g u l a r i t y  was d i s c o v e r e d  h e r e ,  as  we l l  as  r e g a r d s  
the d i s t r i bu t ion  of the m o v e m e n t  r a t e  : the  d e p r e s s i o n  of the N o r t h -  
E a s t e r n  p a r t  i n c r e a s i n g  (with r e s p e c t  to the abso lu te  r a t e  va lue)  n o r t h -  
ward  and the upl if t  of the E a s t e r n  p a r t  of the a r e a ,  g rowing  Southward.  

At  the p r e s e n t  t i m e  i nves t i ga t i ng  r e c e n t  m o v e m e n t s  i s  going 
on in the  a r e a  of Kazakhs tan  and in tha t  of  C e n t r a l  As ia .  

A l l  the m a p s  c o m p i l e d  fo r  the r a t e  of r e c e n t  m o v e m e n t s  a r e  
r e g a r d e d  by us as  those  of the f i r s t  app rox ima t ion .  

A s p e c i a l  Second L e v e l l i n g  ne t  has  been  p lanned fo r  the pu rpose  
of mak ing  a map  of the second  a p p r o x i m a t i o n .  Second L e v e l l i n g  l ines  
have  been  planned in such a way as to show the c h a r a c t e r i s t i c  of the 
t e c ton i c  a c t i v i t y  of a l l  the g e o m o r p h o l o g i c  p r o v i n c e s  of the  U. S. S .R .  , 
and a l so  to c r o s s  a l l  the  ma in  r e g i o n s  of up l i f t s  and d e p r e s s i o n s  in the 
a r e a  of  the E u r o p e a n  p a r t  of the U. S. S. R . ,  a s  ev idenced  by the  p r e l i -  
m i n a r y  m a p s  fo r  r a t e s .  

The  net  of Second L e v e l l i n g  l ines  be ing  deve loped  wi l l  connec t  
into a s ing le  s y s t e m  the gauge s t a t ions  ex i s t i ng  on a l l  the s e a s  washing  
the U. S. S .R .  t e r r i t o r y .  R e s u l t i n g  f r o m  p r o c e s s i n g  Second L e v e l l i n g  data 
in the a r e a  of the E u r o p e a n  p a r t  of the U. S. S . R . ,  s o m e  g e n e r a l  r e g u l a -  
r i t i e s  a r e  known to be made  appa ren t  as  r e g a r d s  the na tu re  of r e c e n t  
m o v e m e n t  d i s t r ibu t ion .  

A con t inuous ly  i n c r e a s i n g  n u m b e r  of s c i e n t i s t s  in a l l  the 
c o u n t r i e s  the wor ld  o v e r  p a r t i c i p a t e  in the s tudy of r e c e n t  c r u s t a l  v e r -  
t i c a l  m o v e m e n t  p rob l em.  
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M.I. SINYAGINA 

In spi te  of the fact  that  somewhat  d i f fe r ing  p r e m i s e s  have 
been  appl ied  as  the b a s i s  for  p r o c e s s i n g  both Second Leve l l i ng  and gauge 
o b s e r v a t i o n  data in  the U . S . S . R .  as  wel l  as  by  fo re ign  s c i e n t i s t s  in 
t h e i r  r e s e a r c h ,  the o r d e r  of r a t e  va lues  for  r e c e n t  m o v e m e n t s  in the 
E a r t h ' s  c r u s t  r e s u l t i n g  f r o m  these  s tud ies  is  a p p r o x i m a t e l y  s i m i l a r ,  
be ing  e x p r e s s e d  by m i l l i m e t e r s  pe r  y e a r .  

The  a b o v e - m e n t i o n e d  c i r c u m s t a n c e  g ives  ev idence  f i r s t  to the 
idea that  d i f f e rence  in the methods  employed  for  p r o c e s s i n g  does not  
affect  the f ina l  r e s u l t s ,  a n d ,  s e c o n d l y ,  p r o v e s  the r e l i a b i l i t y  of r a t e  
va lues  for  r e c e n t  m o v e m e n t s  as  deduced in v a r i o u s  c o u n t r i e s .  

It i s  to be hoped that  the jo in t  ac t ion  of m a n y  s c i e n t i s t s  w i n  
b r i n g  about  a sc i en t i f i c  t h e o r y  on the n a t u r e  of d i s t r i b u t i o n  as  wel l  as  
on the c a u s e s  g iv ing  r i s e  to r e c e n t  v e r t i c a l  m o v e m e n t s  in the E a r t h ' s  
c r u s t  on the t e r r i t o r y  of the whole Globe.  

The fol lowing conc lus ions  can  be made  with r e s p e c t  to r e c e n t  
m o v e m e n t s  in the E a r t h ' s  c r u s t ,  r e s u l t i n g  f r o m  the i nves t i ga t i on  invo lv ing  
that  p r o b l e m  : 

1. The  only  c o r r e c t  method to be appl ied  to the s tudy of r e c e n t  
d e f o r m a t i o n s  of the E a r t h ' s  f igure  is  c o n s i d e r e d  to be the complex  
method of i nves t i ga t i ng  r e c e n t  v e r t i c a l  m o v e m e n t s  as  ba se d  on geodet ic ,  
oceanograph ic ,  geo log i c -geomorpho log i ca I  and geophys ica l  m a t e r i a l s .  At  
the p r e s e n t  phase  of work  the m a i n  t a s k  c o n s i s t s  in a c c u m u l a t i n g  these  
m a t e r i a l s  and in developing  a s ing le  me thodo logy  to make  a ma p  of 
r e c e n t  v e r t i c a l  m o v e m e n t s  in the E a r t h ' s  c r u s t .  

2. The r e g u l a r i t y  in  the m o v e m e n t s  of d i f fe ren t  E a r t h ' s  s u r f a c e  
r eg ions  in the a r e a  of the E u r o p e a n  p a r t  of the  U. S. S .R.  g ives  r i s e  to 
a lot  of new p r o b l e m s ,  on the one hand invo lv ing  the use  and p r o c e s s i n g  
of geodet ic  m a t e r i a l s  ( reduc ing  the o b s e r v e d  data  to one epoch,  e t c . . ) ,  
and,  on the o the r  hand,  to t a sk s  in connec t ion  with ad jacen t  s c i e n c e s ,  
such as  geology,  geophys ics ,  geomorphology ,  and so on. 

3. The p r o b l e m  of the s tudy of r e c e n t  v e r t i c a l  m o v e m e n t s  cannot  
be s e p a r a t e d  f r o m  the ques t ion  of i nves t i ga t i ng  the  eus ta t i c  changes  of 
the Wor ld  Ocean  level .  To s u c c e s s f u l l y  solve the above s ta ted  p r o p o s i -  
t i ons ,  it i s  n e c e s s a r y  to have e s t a b l i s h e d  con t inous  r a n g e s  of gauge 
o b s e r v a t i o n s  a long the sea  coas t s  of a l l  the c o n t i n e n t s  as  wel l  as  h ighly  
p r e c i s e  ne t s  of Second Leve l l ing  and of G r a v i m e t r i c  o b s e r v a t i o n s  on the 
whole of the E a r t h ' s  globe. 

4. The  r e s u l t s  obta ined f r o m  the r e s e a r c h  of r e c e n t  v e r t i c a l  m o -  
v e m e n t s  in the E a r t h ' s  c r u s t  on the U. S. S .R.  t e r r a i n  a r e  a s  fol lows : 
c o n s i d e r a b l e  up l i f t s  of the E a r t h ' s  c r u s t  in the r e g i ons  that  have u n d e r -  
gone g lac i a t ion  (the foothi l l  be l t  of the C a r p a t h i a n s ,  the Donets  b a s i n  
a r e a ,  e t c . .  ) as  wel l  as  the d e p r e s s i o n  of the r e g i o n s  which have been  
sub jec ted  to g l ac i a t ion  for  a long t i m e  ( the coas t s  of the White and 
B a r e n t s  s e a s ) .  They  make  one th ink that  the c a u s e s  b r i n g i n g  about  the 
upl i f t  of F e n n o s c a n d i a  and Nor th  A m e r i c a  a r e  not  wholly conf ined to the 
fo rce s  of eus ta t i c  f la t tening.  

5. At the p r e s e n t  t i m e  it is  no~. deemed  p o s s i b l e  to extend the ob-  
t a ined  r a t e  va lues  for  r e c e n t  m o v e m e n t s  in the E a r t h ' s  c r u s t  to a geo-  
log ica l ly  long pe r iod  of t i m e  as  the o s c i l l a t o r y  n a t u r e  of m o v e m e n t s  
should be taken  into account ,  s ince  the m a t e r i a l s  ava i l ab le  do not p rov ide  
for  the p o s s i b i l i t y  of e s t a b l i s h i n g  the pe r iod  (length) of o s c i l l a t i o n s ,  of 
t h e i r  i n t ens i t y  and d i rec t ion .  


