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The age of a coastal submarine tin placer in the 
Chaun Bay of the East-Siberian Sea near the 
Val’cumey ore field in northern Siberia has been 
estimated from a simple accumulation model.  The 
placer began to form after a major mountain-building 
episode and continental uplift, and has continued to 
accumulate to the present day.  The age accumula-
tion model was applied using field data and also with 
data obtained from a diffusion-convection model of 
placer ore generation.  The calculated age for the 
placer was 5,500 years (±20 %).  This contradicts 
the traditional uniformitarian age estimate of 40 Ma, 
but is consistent with the biblical framework.  The 
mountain building episode and placer initiation 
occurred during the Recessive Stage of the Flood 
some 4,300 years ago, and placer accumulation 
has continued through the post-Flood era to the 
present time.

There are many different scientific ‘dating’ methods that 
have been used to estimate the ages of various geological 
objects.  However, unlike historical dating which depends 
on direct observation of past events, and is reliable, all 
‘scientific’ dating methods depend on assumptions about 
what happened in the past.  Without such assumptions no 
age can be calculated.  No matter how reasonable these 
assumptions may seem, we can never be certain they are 
true unless we have eyewitnesses for the entire time period 
in question.

Although radiometric and palaeontological ‘dating’ 
methods are used to support ages of millions and billions of 
years, many geological processes have been found to indi-
cate a relatively young age for the earth.  These include Na+ 
accumulation rates in the ocean,1 the rate of disintegration 
of comets,2 sedimentation3 and coal generation rates.4

In this paper we present an age determination of a tin 
placer at Val’cumey Point, northern Siberia.  Estimates have 
been determined using analysed tin concentrations in field 
samples from different parts of the placer, and also using 
calculated tin concentrations derived from a mathematical 
model of placer dynamics.

Geological structure and sediment transport

The Val’cumey coastal submarine tin placer is situated in 
the Chaun Bay of the East-Siberian Sea near the Val’cumey 
ore field in northern Siberia (Figure 1).  The geomorphol-
ogy and stratigraphy of the Val’cumey Point area have been 
described in detail in a previous report.5  Tin-bearing sedi-
ments are eroded from a cliff and the friable slope above the 
beach (Figure 2).  Longshore currents transport and disperse 
the eroded sediments laterally along the shore from the top 
of Val’cumey Point toward the north.  Sediment transport 
is restricted to the surface layers of the near-shore zone; 
here termed the active zone.  High concentrations of tin 
are deposited as lenses of cassiterite (SnO2) parallel to the 
modern shoreline.  The highest concentrations and greatest 
volumes of cassiterite are relatively close to the eroding 
cassiterite source.  Farther to the north concentrations of 
the cassiterite decrease.

Almost all the coastal submarine placer is confined to 
the strata that extend some 70 m below the surface (Figure 
3).  The strata consist of buried slope deposits (clays with 
angular detritus and poorly rounded pebbles), beach and 
submarine shelf pebbles, and sand and silt deposits.  Ac-
cording to uniformitarian geologists, the age of these strata 
vary from Paleocene (~60 Ma) to Holocene (<10,000 years).  
All the stratigraphic units have been correlated with those 
of other regions of the Russian Arctic.6

Figure 1.  Location of Val’cumey tin placer in northern Siberia.
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The average diameter of cassiterite grains in the deposit 
is 0.31 mm, but this varies locally depending on the host 
sediment (Table 1).  Pebble deposits contain the largest 
cassiterite grains (average 0.54 mm), and silt the smallest 
(0.13 mm).  The average size of cassiterite grains in host 
sand is 0.18 mm.  The highest concentrations of cassiterite 
are associated with sand and pebble host deposits.

Comparison of the rock lithology, sediment particle 
size, and cassiterite concentration in drill cores, shows that 
sediment transport occurred in the same direction and with 
similar intensity from the beginning of placer formation to 
the present day.

Determination of placer age

The age of the placer was estimated 
from a simple accumulation model by 
assuming that the lateral drift processes 
operating at present have formed the entire 
placer in the past (Figure 4).  The longshore 
transport of sediment occurs in the active 
surface layer only, carrying tin into the 
placer downstream of section X.  Thus, 
to calculate the time since tin first began 
crossing Section X, it is necessary only to 
estimate:
1) The quantity of tin entering the placer 

in the active zone at Section X.
2) The total quantity of tin in the placer 

downdrift of Section X.
Let the total quantity of tin in the placer 

downstream of Section X be Px (tonnes) 
and the rate at which tin enters the placer 
at Section X be Rx (t/year).  Thus the 

generation time (that is, the time elapsed 
since tin first started entering the placer 
downdrift of Section X) is given by 

Tx = Px / Rx  (years)    (1)

The rate at which tin enters the sec-
tion can be determined by estimating 
the longshore drift velocity and tin con-
centration in the active layer at Section 
X.  Let V be the longshore drift velocity 
(m/year) in the active zone, and Z the 
thickness (m) of the active zone.  Assume 
these are constant across the whole width, 
Y, of Section X.  (We also assume V and 
Z are constant over the whole length of 
the placer).7  Let the tin concentration 
(t/m3) in the active layer be C(x,y), which 
will vary across the section and over the 
length of the placer.  The amount of tin 
in a square prism 1m wide and 1 m thick 
that extends across the whole of Section 
X in the active zone is given by:

                     ∫C(x,y)dy   (t/m2)

This is referred to as the line production at Section X.  
The rate at which tin enters the placer at Section X (t/year) 
is therefore given by:

                    Rx = V Z ∫C(x,y)dy     (t/year)

Thus the generation time, or the time since tin first en-
tered the placer downdrift of Section X can be calculated 

Figure 2.  Val’cumey tin placer in Chaun Bay showing direction of longshore drift, and 
location of sediment erosion, and sediment transport. 

Figure 3.  Diagrammatic section through the coastal submarine deposits near Val’cumey 
Point.  P1 = Paleocene–Eocene; P2 = Oligocene; N = Miocene–Pliocene; Q1 = Pleis-
tocene; Q2 = Holocene.

Age determination of coastal sumarine placer, Val’cumey, northern Siberia — Lalamov & Tabolitch



CEN Technical Journal 14(3) 2000 85

Papers

 Host   Average Size of Grains — mm  Calculated size of quartz
 Sediment   Of Host  Of Cassiterite  grains hydraulically equivalent 
 Type  Sediment    to cassiterite — mm
 Pebbles  29.10  0.54  2.47

 Sand  0.39  0.18  0.39

 Silt  0.08  0.13  0.22

Table 1.  Average size of host sediment and cassiterite grains in deposits, and calculated size of quartz 
grains hydraulically equivalent to cassiterite.

from equation (1)

  Tx = Px / (V Z ∫C(x,y)dy)     (years) 
(2)

Longshore drift velocity

The longshore drift velocity was estimated at the active 
placer tongue near the source of tin-bearing material at the 
cliff (X = 0, Figure 2).  The estimated volume of sediment 

eroding from the source into the drift zone is about 3,000 
m3 per year.8

The width of the active placer tongue at this point is 
about 100 m and the thickness, Z, of this active layer is not 
more than 1 m.  We estimated this thickness in the field from 
periodic drilling measurement of sand depth, experiments 
with marked sands, and geochemical sampling for marked 
elements.  Thus the longshore drift velocity (V) is the ar-
rival rate divided by the cross-sectional area:

3,000 / (1 x 100) = 30 m/year

We can use this velocity as the velocity of cassiterite 
movement in the lateral coastal drift because cassiterite 
grain-size correlates strongly with the average grain-size 

of the host detrital material.9  This correlation was first 
formulated by Rubey.10  He called it the ‘principle of hy-
draulic equivalence’, which means that grains with differ-
ent specific gravity having identical hydraulic equivalence 
will experience similar movement in the same hydraulic 
environment.  Rittenhouse11 describes a practical method 
for the determination of the relative sizes of hydraulically 
equivalent sediment grains.  Others subsequently improved 
this method.12–15  Osovetsky16 notes another 11 factors, 
apart from hydraulic equivalence, which influence the re-

lationship between the sizes of 
heavy mineral grains and their 
host sediment grains.  Some 
of these include grain shape, 
mode of transport, the rough-
ness of substrate, etc.  Hydraulic 
equivalence is only one factor.

We calculated the sizes of 
quartz grains, which have the 
same hydraulic equivalence as 
cassiterite using Osovetsky’s 
method (Table 1).  In the area 

of sand-sized deposits, the calculated quartz grain size that 
is hydraulically equivalent to the cassiterite grain size is 
indistinguishable from the observed non-cassiterite particle 
size.  This indicates that the cassiterite and host sandy sedi-
ment grains are drifting at the same velocity.

Results using field data

The generation times at a number of cross sections have 
been calculated from equation (2) using analysed tin con-
centrations from field samples in the active zone, C(x,y), 
and the total quantity of tin in the placer downstream of 
each section.  Table 2 sets out the calculation and Figure 5 
shows the calculated age.

It can be seen (Figure 5) that there is considerable scat-
ter in the calculated ‘age’ 
ranging from 1,700 years to 
7,900 years.  We consider 
that the scatter is due to sta-
tistical variation associated 
with the sharp, natural vari-
ability in the raw field data 
due to:
1. The inhomogeneous 
 distribution of tin in  
 lenses etc. within the 
host sediments of the plac-
er.
2. The intermittent and 
discontinuous method of 
sampling of the bottom sedi-
ments.
3. Analytical errors in 
determining the tin content Figure 4.  Accumulation model of placer. 

Age determination of coastal sumarine placer, Val’cumey, northern Siberia — Lalamov & Tabolitch
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of individual samples due to small sample volumes 
and non-uniform cassiterite distribution in the bottom 
sediments.
 Nevertheless, there is a general trend of decreasing 

age with increasing distance from the source (Figure 5).

Results using modelled placer concentrations

To overcome the problem of scattering caused by vari-
ations in the field data, we have calculated the placer age 
using a mathematical diffusion-convection model of placer 
generation.5  This model has been calibrated against actual 
field data from north-east Russia.

The authors’ field experience led to the application of 
this model and determination of its mathematical coeffi-
cients for the Val’cumey deposit.  These coefficients define 
the trajectory of migration of the coarse and fine sediment 
fractions, the hydrodynamic activity and the influence of 
the source of cassiterite. The model may be applied in the 
early stage of prospecting work and refined as subsequent 
drilling information accumulates.  It has been applied in 
prospecting for coastal submarine tin placers in far north-
eastern Russia with considerable economic success.

The correlation coefficient between field data and 
modelled results shows that the results of the model clearly 
reflect the structure of the geological object being mod-
elled.7  We thus conclude that this mathematical model 
well represents the physical process of placer formation.  
We also argue that we can apply the results of this model 
to estimate the age of the placer.

Table 3 sets out the ‘age’ calculation based on modelled 
data using a calculation interval of 0.2 m across the long-
shore direction.  The results are shown in Figure 6 together 
with the previously calculated ages based on the field data.  
The placer generation time based on modelled placer tin 
concentration correlates with the results of the field data.

Discussion

According to the theory of placer generation, placers 
form after a phase of intensive tectonic movement that 
is commonly accompanied by ore lode emplacement and 
mountain-building.  After this, a process of denudation 
forms a thick sequence of overlying conformable clastic 
deposits which contain large amounts of heavy minerals in 
low concentrations.  New placers are generated when the 
heavy minerals are concentrated by the action of water on 
these sediments.17,18

The age results (Figures 5 and 6) display a trend of 
decreasing generation time with increasing distance from 
the source.  That is, the estimated age is much smaller in 
the tail of the placer, which is farthest from the source of 
tin.  This is consistent with the extra time required for the 
tin to drift further along the shore before the placer can start 
to accumulate in the more distant section.  This confirms 
that the placer is still actively forming and has not reached 
a long-term equilibrium.  The trend of ‘age’ ranges from 
around 5,500 years at X = 0 to about 1,000 years at X = 
8,000 metres.  If the placer really were millions of years 
old, then this clear downward trend in ‘age’ would not be 
discernible.

Interestingly, we created this age model using the uni-
formitarian assumption, ‘the present is key to the past’.  
But when we used present-day rates of erosion, velocity 
of sediment transport, and source concentration of tin, we 
obtained results that agree with the biblical time-scale for 
Earth history.

It could be objected that the calculated age is not the real 
age of the placer, but only the interval of time required to 
form at today’s rate of geological processes.  If this is the 
case, then the placer would have needed to have remained 
under stagnate conditions for 39,994,500 years (40 Ma less 

Figure 5.  Placer generation time (time that tin started to accumulate in the placer downstream of Section X) calculated from placer tin 
concentrations sampled in the field (circles). 
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5,500 years) without any trace of erosion or sedimentation.  
If this were so, there should be evidence of a residual soil 
— a significant reduction in sediment particle size and an 
increase in the abundance of organic material.  No such 
evidence is observed in any part of the Val’cumey placer.  
The sediment characteristics (boulders, gravel, sand and 
clay) at the base of the placer are very similar to those of 
the modern deposits at the surface. Thus, the calculated age 
closely represents the real age of the placer.

Therefore, one can contend with confidence that the time 
interval for the Val’cumey placer generation (and with all 
the corresponding sediments of the Arctic region from the 
Oligocene to the Holocene) was about 5,500 years.  This 
is within range of the biblical time-frame for the global 
Flood which ended with tectonic movement, continental 
uplift, falling sea levels and receding floodwaters about 
4,300 years ago — an age based on a literal addition from 
the chronologies in Genesis.  This age is within the limits 
of accuracy of our calculations — an accuracy we estimate 
to be 10–20 % at best.19

We can easily explain the difference by a higher fre-
quency and intensity of storms in the past, immediately after 
the Flood.20  In this case, the longshore velocity, V, would 
not be constant with time, but may have been decreasing 
even exponentially21 from a much higher magnitude to 
the present-day rate.  Our earlier investigation shows that 
the initial post-Flood rate of denudation (a surrogate for 
energy of geological processes and hydrodynamic inten-
sity) for north-eastern Russia was 10–32 times higher than 
now.22  Therefore, the actual age, especially near the placer 
source, may be much less than the age determined in these 
calculations. 

Thus we infer from the above age calculations and the 
model of placer generation, that the placer at Val’cumey 
Point was initiated during the Flood about 4,300 years 
ago near the source of tin.  Powerful tectonic movements 

during the Flood accompanied the beginning of this proc-
ess and resulted in the formation of the Chaun depression 
and the high mountains around it.  Subsequent activation 
of land surface erosion as the Flood receded, transported 
tin-bearing material to the coastal submarine environment, 
and cassiterite concentration by wave action has led to the 
development of the deposit.  These processes formed the 
largest part of the placer during a short time.  More recent 
extension of the placer has occurred as the result of the 
transport of tin-bearing loads by means of lateral coastal 
drift, separation and concentration of cassiterite during this 
transport, and sedimentation in the accumulation zone.  This 
process continues today.

Hence, according to the creationist classification of 
sedimentary strata,23 we link placer initiation to the Re-
cessive Stage of the Flood 4,300 years ago, with placer 
accumulation continuing through the post-Flood era.  This 
period is one of two periods in Earth history favourable for 
placer generation.24

Conclusion

Age calculations of ore bodies based on a diffusion-con-
vection model for ore generation provide a useful method 
for determining the age of local and regional geological 
structures.  Applied to a tin placer in northern Siberia, the 
modelling data reflects well the natural process of placer 
formation and smoothes much of the extreme local vari-
ability of the sampled field data.

Detailed investigation has allowed us to estimate an 
age for sedimentary strata hosting a submarine tin placer, 
traditionally estimated by evolutionary geologists as 40 Ma.  
The results show that the placer began to form some 5,500 
years ago (±20 %) after major mountain-building tectonism, 
and continues to form to the present day.  The calculated age 
is consistent with a mountain building episode and placer 

Figure 6.  Placer generation time calculated from modelled placer tin concentrations (solid line), compared with times previously calculated 
from measured concentrations as sampled in the field (circles). 
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initiation occurring during the Recessive Stage of the Flood, 
dated from the Bible at approximately 4,300 years ago.  
Placer accumulation continued through the post-Flood era.  
The period commencing in the Recessive stage of the Flood 
and extending to the post-Flood era is one of two periods 
in Earth history favourable for placer generation.
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