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Abstract: Over the past few years, OSL and TCN
datings of glacial material from High Asia have come
into fashion. To this day, however, these techniques
do not permit safe calibration. The intensity of the
cosmic ray flux is being modulated by the solar and
terrestrial magnetic fields and their secular
fluctuations in the past. So far, these variations
cannot be converted into the respective local TCN
production rates for High Asia. We have reason to
believe that the ages that are being calculated despite
these uncertainties are generally overestimated. This
assessment is supported by conventional radiocarbon
dates and above all by the glacial chronology
developed independently on the basis of the
Quaternary geological method. The strongly emerging
evidence for a much more extensive LGM glaciation
of High Asia is, however, either being ignored or
rejected by many authors, solely on the basis of the
above-mentioned  uncalibrated  datings.  This
self-conceit based on the “dating fallacy”, as we call it,
should be avoided since it goes decidedly against the
standards of the scientific method established in
Quaternary geology and makes a fundamental
scientific discussion impossible.
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1 The Importance of Being Methodical

Method is something we rarely talk about in
science — we have it and we apply it. To what
extent scientific techniques do or do not form part
of the method, is not entirely clear. What is clear,
however, is the fact that the numerical dating
techniques at present used and relied on in
Quaternary geology do not form part of the
Quaternary geological method. They all come from
neighbouring disciplines like biochemistry, nuclear
physics or astrophysics; i.e. they are imported
yardsticks. If we nonetheless consider using these
imported yardsticks (in a sensible way that is), we
first have to make sure that the Quaternary
geological subject matter meets certain
requirements. In other words, there have to be
appropriate interface relations existing between
the Quaternary geological phenomena and the
entities on which the chemical or physical
measuring technique relies. It is almost needless to
say that an inaccurateness of the interface relations
cannot be compensated for by the exactness of the
measuring. Before this background, it is truly
surprising that the past ten years saw the
introduction and establishment of two dating
techniques — OSL and TCN dating — in Quaternary
geology, which neither display a physically
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well-founded calibration nor a well-suited
connection to the glacial geological phenomena.
Now, even in science such fashionable trends
do not necessarily have to do any harm. Among
other things, a solid and well-founded scientific
method makes itself recognisable through its
ability to digest, and subsequently part with, bad
data. However, truly disastrous about the trend
going on at present is that the dating techniques
are more and more often mistaken for the
Quaternary geological method itself so that the
true, autochthonous method of Quaternary geology
is supplanted wherever it is found to “interfere”
with the former. The paralysis of the glacial
geological method has indeed already progressed
so far that the more recent publications on the
glaciation of High Asia are literally devoid of every
notion once considered the very essence of this
method: the large-scale geomorphological detail
analysis, the reconstruction of prehistoric glacial
ice sheets, the extension of recent glaciation, the

reconstruction of the prehistoric ELA, the
extension of the recent ELA, the state of
preservation of  glacial indicators, or

sedimentological analyses. At times, analyses do
not even include a source assessment of the dated
material: whether it was taken from a till, a
landslide, a debris flow or something else — instead,
the material is simply said to be a ‘diamictite’. The
information given often restricts itself to the
location, the altitude, the applied dating technique
and the estimated age of the sample (in the case of
TCN, even the wusually considered important
boulder size and type of rock are often not
mentioned). In such cases, the glacial geological
argumentation is structured as follows: we are
informed about the location of a glacier, e.g. the
“Tanggula Glacier” in Central Tibet (altitude of the
catchment area? end of the glacier tongue?); we are
presented with a TCN dating: “<the> age of 31,900
+/- 3400 1°Be yr comes from a boulder on an end
moraine located about 3 km from the terminus of
Tanggula Glacier” (Colgan et al. 2006: 337), and
we are presented with a conclusion: “the limited
extent of Tanggula Glacier suggests that it is
unlikely that the Tanggula Shan were extensively
glaciated at the LGM as suggested by Kuhle (1998)”
(Colgan et al. 2006: 338). The entire line of
argument, provided we allow this style of
presentation to be one, focuses exclusively on the
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dating and does not even try to consider the glacial
geological indications. By way of summarising the
line of argument presented in a number of such
publications, Owen et al. (2008: 515) finally
conclude: “Now it is generally accepted that a large
ice sheet did not cover the Tibetan Plateau, at least
not during the past few glacial cycles”. He who
shares this point of view does not count on the
glacial geological method any more, but sets
everything on the numerical dating card — which,
however, is not calibrated.

None of the studies cited by Owen et al. (2008)
have succeeded or even so much as tried to
contradict the glacial geological indicators laid out
so comprehensively in favour of a large-scale LGM
glaciation of High Asia (Kuhle 1974-2008); that is,
no attempt whatsoever has been made to ascribe a
different origin to these geological indicators other
than glacial. The authors fully content themselves
with dates for their sample material by which they
can place it into the High Glacial or an even older
cycle — when, according to our chronology, it must
be attributed to the Post- and Late Glacial period.
All other indicators not based on uncalibrated
datings and speaking in favour of a considerably
more extensive glaciation are simply being
disqualified and dismissed with a wave of the hand.
The only explanation occasionally offered for such
indicators is that we must be dealing with relics of
a much older glacial cycle. At the same time,
however, the authors all agree on the fact that the
canyons of the Karakoram and the Himalayas are
among the Earth’s regions most intensively
exposed to the forces of erosion and disintegration
and that accordingly it would be highly unlikely to
find large-scale preservation of moraine deposits
and glacial grindings from glacial cycles older than
the LGM (Owen et al. 2008, Spencer & Owen 2004,
Seong et al. 2008). In consequence, the authors
should either be able to explain how it comes that
these indicators do nonetheless exist (ascribed by
them to glacial cycles much older than the LGM),
or else they should be able to show that they are
not glacial phenomena — however, they neglect to
do both.

Indeed, at present the burden of proof rests
most heavily on the shoulders of the proponents of
the minimal glaciation theory, not the opposite
standpoint. The evidence for a large-scale LGM
glaciation of High Asia is based on the application



of the classical, glacial geological method. The
validity of this method cannot be called into
question even by the proponents of the minimal
glaciation theory, since it is the very method of
their own discipline — there is not a single
glaciation on Earth which has not been
reconstructed on the basis of this method. Hence,
the falsification of the glacial morphological
indicators suggesting a High Asian ice sheet can
only concern the detail analysis. By contrast,
numerical datings do not belong to the method of
glacial morphology — we are dealing here with
imported techniques — and it is highly probable
that these techniques are afflicted with general
mistakes, the more so as they are still in their
introductory phase. It is very easy to show that the
conditions required for OSL and TCN dating to be
applicable are only rarely, if at all, met by the
glacial geological settings. Mere theoretical
contemplation leads us further to predict that the
resulting dating errors will not be random, but will
generally take the form of overestimated age
statements. The actual findings confirm this
prediction and it is high time that we draw the
consequences. Strangely enough, however, the
advocates of the minimal glaciation theory seem to
be more willing to throw the criteria of their own
discipline overboard than to doubt the reliability of
an imported numerical dating technique.

It may be worthwhile to recall a very similar
precedence from almost 150 years ago, when the
very first attempt was made to perform an absolute
dating on a geological phenomenon. On the basis
of innovative notions in thermodynamics, William
Thomson, the future Lord Kelvin, had then
estimated that the age of the Earth was roughly
100 million years (Burchfield 1974). This date now
collided with the just previously published theory
by Charles Darwin, whose painstaking assemblage
of  paleontological,  geological,  systematic
morphological and embryological findings
suggested a process of organismic evolution
through the mechanism of natural selection.
Thomson thought to have contradicted this theory
on the sole basis of his own calculations: “The
limitation of geological periods, imposed by
physical science, cannot, of course, disprove the
hypothesis of transmutation of species; but it does
seem sufficient to disprove the doctrine that
transmutation has taken place through ‘descent
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with modification by natural selection” (Thomson
1869). The conflict between the two parties is
generally presented in such a way — and at the time
was conceived of in very much the same light —
that it was essentially Darwin who was facing a real
dilemma and was left with the serious burden of
proof, while Thomson and his lieges thought
themselves on safe ground, having done a fair day’s
work of mathematical physical calculations. De
facto, however, not a single element of the
Darwinian line of argument had dissolved into thin
air through Thomson’s thermodynamic calculation
— nothing had changed about the paleontological
evidence for an organismic evolution. By claiming
that the Theory of Natural Selection was wrong,
Thomson, in his turn, should have been obliged to
offer an alternative explanation for this body of
evidence — something he never did and never was
reproached for. Darwin, on the other hand, took
great pains in dealing with Thomson’s argument.
In the face of his own scrupulously assembled
empirical evidence, he eventually came to the
conclusion that although he did not know where
exactly the error lay, he was forced, with respect to
his own evidence, to assume a much older age of
the Earth than calculated by Thomson (Burchfield
1974).

Today we know that the contradiction between
the two bodies of evidence, in this case too,
resulted from a wrongly posited interface relation
between physical dating techniques, on the one
hand, and the empirical phenomena, on the other:
thermodynamics does not provide us with the
appropriate yardstick for calculating the cooling
down of the Earth’s radioactive core. Thomson
could not have known this, but the paleontologic
morphological evidence on which the Darwinian
theory rested should at least have given him some
cause for thought; even he should have been
obliged to admit that there existed a serious
problem — in reality, however, he simply ignored it.

The glacial morphological evidence which can
teach us some cautiousness towards the applied
numerical dating techniques in High Asia already
exists. Moreover, there are clear indications of
where more specifically the error of the datings
might lie. There are thus very good reasons for
taking a closer look at the interface relation
between the dating techniques and the Quaternary
geological findings.
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2 Magnetic Field Excursions

Dating on the basis of Carbon-14 has by now
become a very well-calibrated technique. Its major
shortcomings lie in its relatively short temporal
range (max. 60 ka BP) and in the scarcity of
datable organic material in the relevant glacial
deposits of High Asian mountain ranges.

The major problem with the dating via OSL
(Optical Stimulated Luminiscence) concerns the
prerequisite of the material’s complete bleaching
before its deposition. According to our knowledge
of the glacial dynamics, generating a sub-, intra-,
para-/ latero- and supra-glacial transport of
sediments, we are essentially bound to the
assumption of constant mixing between completely
bleached, partially bleached and unbleached
materials, where the mixing ratios remain
unknown. Since the dating technique is only
well-calibrated for completely bleached material,
while the samples also contain some large or small
proportions of unbleached material, the age
calculations of the OSL technique will always tend
towards overestimation of the actual age (Owen et
al. 2008: 518).

Another important factor in the OSL
calibration concerns the ratio of cosmic rays to
which the material has been exposed after its
deposition. However, this ratio can only be roughly
estimated. As will be demonstrated in context with
the TCN technique, it is very likely that this ratio is
estimated too low, which again contributes to the
overestimation of the material’s age.?

At first sight, the TCN technique (Terrestrial
Cosmogenic Nuclides), ia. on the basis of
Beryllium-10, appears to be the most suitable
method for assessing the age of moraines. The
required material is in most cases available and
instability factors like weathering, toppling,
inheritance and shielding may possibly be taken
into account in one’s calculations and limited
through the number of samples taken. One major
problem, strongly under debate at present, are the
appropriate scaling factors, which are beset with
great uncertainties especially in low latitudes and

high altitudes, i.e. in the entire High Asian region.
At present, the differences among the scaling
models amount to up to 30% (cf. Owen et al. 2008:
519). The difficulties are the following: the
production of terrestrial cosmogenic nuclides (TCN)
in the rock samples depends — in the specific
region and across the specific time period — on the
total amount of cosmic rays which the surface of
the sample has been exposed to since breaking
away from the in-situ material. De facto, however,
the intensity of the cosmic rays is not
homogeneous but is subject to temporal
fluctuations depending on geomagnetic field
variations and solar magnetic activity. In more
detail, these intensity variations depend on: a) the
turbulences in the heliosphere, caused by the solar
wind changes in course of the solar activity cycle,
the coronal mass ejections (CMEs), as well as the
structure of the interplanetary magnetic field; b)
the position of the sun/heliosphere in the
interstellar medium; c¢) the solar activity across
larger spaces of time; d) the intensity of the
terrestrial magnetic field and its topology; and e)
the  constancy/variation of the  cosmic
rays-generating interstellar sources (e.g. super
novae, Wolff-Rayet stars). These prehistoric
fluctuations in the cosmic ray flux occurring across
a large space of time can be approximately
reconstructed via the variations of the C-14 and
Be-10 cosmogenic isotopes in the Earth’s
atmosphere, whose chronology has been preserved
in fossil wood, ice cores and marine sediments.
Correlation analyses have revealed that minima of
magnetic activities (i.e. periods of a weak
geomagnetic field as well as minima of solar
activity) generally coincide with maxima of the
cosmic ray flux, which in turn coincide with the
terrestrial cold phases (Usoskin et al. 2008,
Dergachev et al. 2007). However, due to large-scale
mixing and transport processes, the reconstruction
of the cosmic ray flux via cosmogenic isotopes in
the terrestrial atmosphere only delivers an average
value, and is therefore not comparable to the
amount of local TCN productivity, which is subject
to strong variations and ultimately only
measurable by means of ground based neutron

1) In a summarizing article Owen et al. (2008) confirm the problems connected with the OSL method. As they put it: it “<...> is
extremely difficult to assess the validity of many published OSL ages” (Owen et al. 2008: 518). Consequently their article is focused

on TCN datings, setting aside the OSL ages altogether.
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monitors (NMs).2) On the one hand, this local
variation is dependent on the structure of the
geomagnetic field — the shielding of the cosmic
rays through the magnetic field is stronger in low
latitudes than it is towards the poles; on the other,
it depends on the atmospheric depth which has to
be penetrated by the cosmic ray flux; i.e. the
intensity of cosmic radiation increases with
altitude above sea level. So far, there exists no
general consensus as to the question of how these
factors can be simulated through scaling models in
such a way that the local variation does not distort
the calculation of the age. Add to this the fact that
in the past the terrestrial magnetic field has been
subject to considerable fluctuations (in the interval
between 10-100 ka BP, four geomagnetic
excursions have been observed: Getenburg 15-20
ka ago, Mono 25-30 ka ago, Laschamp 35-45 ka
ago and Kargopolovo 60-70 ka ago) in the course
of which the North Geomagnetic Pole moved to the
Southern Hemisphere for a short time and during
which the geomagnetic field strength was close to
zero (Dergachev et al. 2007: 110). Such excursions
are accompanied by positive intensity variations of
the cosmic ray flux, which so far cannot be safely
converted into local TCN productivity (Kovaltsov &
Usoskin 2007). The available scaling factors which
model the  geomagnetic  shielding  are
accommodated to the present geomagnetic field
strength and do not describe field strength
fluctuations (Dunai 2000, 2001). The
consideration of these secular variations in age
estimations would require detailed records of local
paleointensity and inclination for the past, which
however do not exist at present (Dunai 2001: 198).
Lifton et al. (2005), who try to incorporate these
factors in scaling models, come to the same
conclusion: “<...> how best to address past
geomagnetic variability in CN scaling models

remains an open question” (Lifton et al. 2005: 157).
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The effects of these variations maximize at
latitudes <30°, and both the sensitivity to changes
in the dipole strength and to changes in inclination
increases with increasing altitude (Dunai 2001:
200-201, Lifton et al. 2005). In High Asia we
would therefore, on theoretical grounds, expect to
find the strongest effects from geomagnetic field
variations, which are, however, at this point de
facto not taken into account in the calculation of
TCN ages. This deficit in the TCN dating is also
acknowledged by Owen et al. (2008: 520): “Given
the uncertainties between the different scaling
models to calculate TCN ages we choose the
time-constant scaling model of Lal (1991) and
Stone (2000). This does not take into account
varied production of TCNs due to changes in the
Earth’s geomagnetic field”.

Unfortunately, this is not the only source of
uncertainty: the point is that the secular variations
of the geomagnetic field are being superimposed by
influences of the solar activity (caused by the
variability of the solar magnetic field), which, quite
independently of the terrestrial magnetic field, is
likewise subject to autochthonous variations
(Benestad 2006: 165-248, Bothmer & Zhukov 2007,
Russell 2007). In this case, too, solar minima
correlate with maxima of the cosmic ray flux
measured by terrestrial NMs (Usoskin et al. 2008:
442). However, the relationship seems to be
complex so that a simple linear extrapolation into
the past is not possible (Mursula et al. 2001). The
scientific effort of taking into account the
variations of the cosmic ray flux due to changes in
solar activity when calculating the local TCN
productivity is therefore still in its early stages (in
particular the millennial-scale solar modulation
requires further study; Lifton et al. 2005: 141) —
what is clear, at any rate, is that at this stage it
cannot possibly mend the inaccurateness of the
TCN calculations imposed on High Asia.3)

2) According to Beer (2000), the differences between natural neutron monitors, like atmospheric isotopes, and man-made monitors
are the following: “The <natural> monitor does not record the local neutron flux but is representative for a certain part of the
atmosphere, the size of which depends on the mixing and transport processes involved. The temporal resolution is limited by the
mean atmospheric residence time of about 1 year and also depends on the precision of the dating of the ice. The interpretation of
the cosmogenic nuclide signal is complicated because it is a combination of a production and a transport component.” (Beer 2000:
110). Stozhkov (2007) even draws the conclusion: “Thus, it seems to be unreasonable to use data on Be-10 and C-14 for
reconstructing both galactic cosmic-ray fluxes and other characteristics of the solar activity in the past.” (Stozhkov 2007: 135).

3) The following statement in Seong et al. (2008b: 1657) “<...> changes in the cosmic ray flux over time are <...> dominantly caused
by changes in the Earth’s magnetic field intensity. TCN calculations model these changes <...>” obviously does not take into account
the influence of the solar magnetic activity, and is therefore incorrect. Moreover, Owen himself (who is the corresponding author of
Seong et al. 2008b) contradicts this statement in Owen et al. (2008) by pointing out that the time-constant scaling model of Lal
(1991) and Stone (2000), which they use for the TCN calculation, “does not take into account varied production of TCNs due to

changes in the Earth’s geomagnetic field” (Owen et al. 2008: 520).
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In summary, we may thus establish the
following general observations: variations of the
geomagnetic field intensity and solar activity are
independently of each other influencing the
intensity of the cosmic ray flux; the relevant scaling
factors which would enable us to calculate the
resulting variations in local TCN productivity of
past times are either not available for both factors,
or are not being taken into account (Owen et al.
2008: 520). The weakening of the geomagnetic
shielding during geomagnetic field excursions
(when the magnetic field strength was close to zero)
had the greatest impact on the TCN productivity in
low latitudes. Under such circumstances, however,
the variations in solar activity, contrary to the
existing conditions of today, must also have caused
strong effects in low latitudes. There is also the fact
that the high altitude in High Asia further
enhances both effects. The combination of these
factors — which are explicitly neglected by the TCN
calculations adopted in Owen et al. (2008) — might
easily add up to an increase of TCN productivity by
the factor of ~4.5 over the last 30 ka when
measured against a time-constant scaling model
(Beer 2000: Figure 2 and Figure 4, Lifton et al.
2005, Pigati & Lifton 2004).

We would like to emphasize at this point that
neither are we of the opinion that these are the
only existing uncertainty factors with respect to the
TCN method, nor are we interested in suggesting
an exact correction factor. We simply want to
demonstrate that there exist very good reasons for
the assumption that the TCN ages so far calculated
for High Asia are significantly overestimated. In
particular, it follows from these observations that
the Quaternary geological indicators suggesting a
much more extensive LGM glaciation cannot be
contradicted by TCN datings, but must themselves
be considered indicators of a miscalibration
existing in the TCN datings.

From this theoretical contemplation, we may
thus draw the following conclusions: 1) TCN dating
techniques are directly dependent on the amount
of cosmic ray flux, whose temporal and spatial
variations in intensity are at present not reliably
calculable; OSL dating is also, but to a minor
degree, dependent on the CR flux and has not
solved the problem of partial bleaching; both

dating techniques tend to produce overestimated
ages. They cannot be used for each other’s
calibration. The C-14 dating method alone can be
recruited by both dating techniques for
establishing an independent check value, because
this method does not rely on the direct, i.e. local
CR intensity (but relies only indirectly on the
production of C-14 isotopes in the Earth’s
atmosphere, for which a sufficiently reliable
chronology exists).#¥ 2) If OSL and TCN dating
techniques generally produce overestimated ages,
it should be possible to assume that they still
capture and represent the correct relative
chronology of glacial stages. The preservation of
the relative chronology can therefore not be
considered an argument in favour of the
correctness of the absolute datings. Due to the fact
that the OSL technique has a dominant uncertainty
factor through the incomplete bleaching effect,
which has nothing to do with the chronology, one
can expect to find that the OSL ages will deviate
more significantly from the relative chronology
than will the TCN ages.

These predictions shall now be tested by
examining a number of examples.

3 Empirical Evidence for General
Overestimation

Spencer & Owen (2004) have tried to set up a
comparison between OSL and TCN datings in the
Hunza Valley (Karakoram). In addition, there are
two C-14 ages available, which may at least serve as
a reference point for calibration. The two C-14
dates originate from an end moraine of the
Minapin Glacier and provide an age of 325 +/- 60
and 830 +/- 80 yrs BP, respectively (Derbyshire et
al. 1984, cit. after Spencer & Owen 2004: 187).
These dates are being attributed to the Pasu I
Glacial Stage (t7). From this same Stage (t7),
Spencer & Owen (2004) receive an OSL age
estimation of 8.4 +/- 0.9 and 4.3 +/- 0.4 ka at the
60 km distant Batura Glacier (Spencer & Owen
2004: 187). In view of the fact that the moraines
from the Pasu I Stage are located very near to the
current glacier tongues, Spencer & Owen (2004)
conclude that their OSL ages must be

4) It is for the same reason that the CRONUS-Earth project still draws on specific ‘Production Rate Calibration Sites’, which rely on
conventional radiocarbon dates, in order to improve current scaling models which are still not sufficiently reliable.
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overestimated and that the C-14 ages must be
realistic. We essentially agree with Spencer &
Owen’s assessment of this data, but we also think
that by the same token consequences should be
drawn for the remaining OSL ages, which have not
coincidentally been corrected through C-14 datings.
That is to say, if one further considers all the other
ages given in Table 3 of Spencer & Owen (2004:
185), we can clearly see that the discarded OSL
ages for Stage t7 (see above) integrate quite
regularly into the relative chronology of all the
other OSL ages. Note that from this perspective it
is not recognisable that the ages of the samples are
overestimated by a factor of at least 10(!). Nothing
changes in this respect when juxtaposing the OSL
ages from Stage t7 to the respective TCN ages
(according to the TCN datings, the next older Stage
t6 lies at 9.0-10.8 ka). The TCN ages provide us
with a more coherent picture with regard to the
relative stage chronology than do the OSL ages. In
the case of the OSL ages, some samples simply
drop out of the chronological order, sometimes
exceeding the respective TCN age by a factor of
three (UCR lab no. 057), and sometimes falling
short of it by a factor of 0.5 (UCR lab no. 055). The
t4 Stage, which is only a few kilometres distant
from the current glacier tongue, and which has
been attributed to the LGM by Spencer & Owen
(2004), has an OSL age of 31.5 +/- 5 ka and a TCN
age of 21.8 - 25.7 ka. By carefully assuming that the
OSL age will only be overestimated in this case by
the factor of 5 (not 10), the actual age reduces itself
to approx. 6 ka and the TCN age, accordingly, turns
out to be overestimated by the factor of 4.

Let us continue to follow this working
hypothesis by further applying it to the TCN
datings in Seong et al. (2008a), as they have been
established for the neighbouring K2 Baltoro
Glacier in the Central Karakoram. The
inhomogeneity among the TCN datings
immediately catches one’s eye: In the Hunza Valley,
Spencer & Owen (2004) ascribe the LGM to a
glacial advance of only a few kilometres, for which
the estimated TCN age is ~24 ka. In the Baltoro
region located 30-70 (~50) km to the South-East,
on the other hand, Seong et al. (2008a) ascribe the
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LGM (MIS 2) to a glacial advance of more than 100
km, the respective TCN age here being no more
than 16 ka! Under normal circumstances, this age
should be attributed to the late glacial Heinrich I
event.’) The reason why Seong et al. (2008a) feel
compelled to associate the LGM with such young
dates relates to the fact that they were not able to
find any lower-reaching moraines further down the
valley, or rather, that the ones they did find valley
downwards on Karpochi Rock provided them with
such old ages, an average of ~125 ka (Seong et al.
2008a: 7), that they had to ascribe them to the MIS
6. Seong et al. (2008a: 19) interpret the apparent
“lack” of actual LGM moraines as follows: “The
lack of evidence for a glacial advance during the
early part of the last glacial cycle is likely due to the
poor preservation potential in this high energy
environment as paraglacial and post-glacial
processes easily rework and destroy glacial
landforms. <...> it is likely that glacial, paraglacial
and post-glacial processes destroyed the evidence
of former glacial deposits” (Seong et al. 2008a: 19).

All authors who have worked in the
Karakoram and the Himalayas agree on the fact
that it is one of those regions on Earth, if not the
region on Earth exhibiting the highest rates of
erosion (Hewitt 2009, Owen et al. 2008, Seong et
al. 2008a), so that it is rather unlikely to find older
moraine deposits than those from the LGM — in
particular, in the extremely steep and erosive valley
flanks. We share this view without limitation. What
we do not agree with, however, is the claim that
these potential LGM moraines do not exist. In
Kuhle (1997, 2001, 2006), high-altitude moraine
deposits, glacial grindings and erratic boulders
(Photo 1) have been clearly identified for the
above-mentioned Baltoro and Hunza regions, and
were accordingly used to reconstruct a large LGM
glaciation extending across both regions and
reaching into the Indus Valley, with the Indus
Valley Glacier terminating below 870 m asl. These
findings and their glacial geologically founded
ascription to the LGM have since been confirmed
by Hewitt (2009), while Spencer & Owen (2004) as
well as Seong et al. (2008a) continue to ignore
these findings, without being able to offer any

5) This is by no means the only case where the ascription of numerical dates to the chronology of the glacial stages happens quite
randomly and without further consideration of the large-scale Quaternary geological context. Taylor & Mitchell (2002) critically
remark on a similar case of arbitrariness existing in Owen et al. (2001)’s discussion of the Lahul Himalaya: “In dismissing previous
OSL dates with little explanation, the work of Owen et al. (2001) raises serious questions as to the accuracy of existing chronologies
based on OSL dating and whether comparison between these and the new chronology can be made.” (Taylor & Mitchell 2002: 278).
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Photo 1 Erratic granite boulder on vertically layered
evaporites in the orographic right-hand flank of the
Hunza valley, north-western Karakoram (36°28'30"N
74°00'50"E), at 3370 m asl, 900 m above the thalweg.
The location of this erratic boulder proves a minimum
thickness of the valley glacier of roughly 900-1000 m in
the cross-profile of the main valley. The moraines found
on the opposite valley flank give evidence of a minimum
ice thickness of about 1600-1700 m. Analogue photo M.
Kuhle.

alternative explanation for these facts (Kuhle
2008). The only alleged counterargument they are
accustomed to bring forward is their numerical
datings; however, here too they persist in ignoring
the blatant contradictions occurring in their
analyses.

Just consider the following climatological
dubiousness: According to Seong et al., the high
glacial Baltoro Glacier had an ELA depression of
~700 m, whereas the only ~50 km distant Hunza
Valley supposedly had a high glacial ELA
depression of max. 150 m. What further
contributes to the scurrility of this assessment is
the fact that the Hunza Valley is nurtured by winter
precipitation from the West, while the Baltoro
region to the East is only exposed to the current
monsoon precipitation, which was disrupted
during the last glacial period. This suggests that
during the LGM, the Baltoro region must have had

a smaller ELA depression than the Hunza region.
According to Seong et al.’s calculation, however,
the exact opposite was the case — but once again
the only proof for this climatological “wonder”
comes in the shape of the notorious TCN datings!

By simply considering the TCN dates of the
boulders from Karpochi Rock — Karpochi Rock is a
roche moutonnée in the middle of the 10 km wide
Skardu Basin (Indus Valley), where consequently
rockfalls and debris flows do not play a role —, the
scatter range of ages alone, ranging between 170
and 70 ka, must strike one as suspicious. If one
takes the average age of the boulders of 125 ka and
reduces it by the factor of 4 (see above), one arrives
at the age of ~31 ka and thus not at the age of MIS
6 but of MIS 2. If one takes the youngest age of 70
ka and does the same, one arrives at ~18 ka and
thus at exactly the same late glacial age to which
the moraines of Karpochi Rock have already been
ascribed by Kuhle (2001: ~ 15,000 YBP: e.g. 338).6)

In summary, we can say the following: When
merely compared among themselves, the age
estimations originating from OSL and TCN datings
in the Karakoram exhibit a considerable scatter
range and a considerable degree of incoherency.
Underestimations do not seem to occur whereas
overestimations by factors of between 4 and 10 do
occur.

Next, we will apply our working hypothesis to
yet another region which has been well
documented by way of OSL and TCN datings: the
south face of the Mt Everest range. There are quite
a number of studies to choose from and most of
them are being summarised in Finkel et al. (2003)
and Owen et al. (2008). Apart from this, there is
also a large-scale and very detailed glacial
geological analysis of the region by Kuhle (1986,
1987a, b, 2005), where also C-14 dates have been
gained, which can serve for calibration purposes.
In the side valleys of the Ngozumpa Drangka — a
neighbouring valley to the west of the Khumbu-

6) At this point we should like to correct a false statement made by Seong et al. (2008b). They state: “Kuhle (2008) highlights, for
example, that he had <...> recognized the till on Karpochi rock (Kuhle, 2001). He failed to note, however, that earlier authors had
also mapped these landforms, including Drew (1873), Cronin (1982) and Owen (1988), and others.” This accusation is false. In
Kuhle (2008), we exclusively refer to the temporal classification of the till; it is not suggested in any way that we had first
“recognized” it. In Kuhle (2001) then, Owen is cited with two articles in this context (Owen 1988a, 1988b) and discussed in three
different text passages (Kuhle 2001: 157, 158, 345, 396). The article by Cronin (1982, unpublished) is not cited by Seong et al.
(2008a) either; instead, they cite Cronin (1989), and this same article is also cited in Kuhle (2001). Drew (1873) is of minor
significance, mainly due to the fact that it was preceded by the fundamental work of Godwin-Austen (1864), which is cited by Kuhle
(2001) but not by Seong et al. (2008a), who furthermore, neglect to include the equally relevant works of Lydekker (1881, 1883),
Oestreich (1906) and Norin (1925) in their reference list. The accusation of insufficient, neglected citation is therefore completely
unfounded and only appears somewhat strange in the face of Seong et al. (2008a)’s total dismissal of Kuhle (2001) and other

relevant works by Kuhle (e.g. 1994, 2006).
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and Tshola Drangka and located only 10 km from
the sampling locations referred to by Finkel et al.
(2003) and Owen et al. (2008) (see below) — six
C-14 dates between 2,1 and 4,2 ka were gained and
attributed to the three neoglacial stages V (Nauri
stade), VI (Older Dhaulagiri stade) and ’VII
(Middle Dhaulagiri stade) (Kuhle 1986, 1987a: 408,
2005: Figure 19, Table 2). The dates are
glacial-geologically consistent with end moraine
chronologies and with the respective ELA rising
stages from old to young. According to the relative
chronology, these three neoglacial stages
correspond with the ELA depression of between
560 and 280 m (Kuhle 2005: Table 3, Table 4). In
accordance with the chronology as well as the state
of preservation, the moraine in the main valley at
Periche can be attributed to Stage V (Kuhle 2005:
Figure 3, Photo 78-80: V). For this Periche Stage,
Finkel et al. (2003) provided TCN datings which
placed it into the last High Glacial (23 +/- 3 ka)
and hinted at an even weaker glacial advance at
around 16 +/- 2 ka. Thus, when compared to the
C-14 dates, the TCN dates turn out to be
overestimated by a factor of no less than 6.5.

The oldest and most extensive glaciation in
the Khumbu region is reconstructed by Finkel et al.
(2003) on the basis of till boulders lying up-valley
at the bottom of the Tsola-Khola (Tshola Drangka)
above 4500 m asl. Here the TCN dates yield age
calculations between 86 and 33 ka. Interestingly
enough, the current glacier tongue of the Tsola
Glacier is already located at 4500 m asl (Kuhle
2005: Photo 66) so that during the Periche Stage
this location must have been overridden by ice up
to at least 4800 m asl — this, by the way, is also
indicated in the map showing the glacial
reconstruction of the Khumbu region by Owen et al.
(2008: 526, Figure 13B). Hence the, as usual,
insufficient description of the locations in Finkel et
al. (2003) leaves room for two speculations: either
the samples really do stem from above 4500 m asl,
from which must then follow that they are
time-equivalent with the Periche Stage so that we
would be dealing with a variation factor of around
4 among the TCN dates for one and the same stage;
or, alternatively, the samples were in fact located
above at least 4800 m asl and could thus be the
remnants of an older stage. By assuming a TCN age
of 86 ka and an overestimation factor of 6.5, the
age of these moraines is reduced to a late glacial
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age of ~13 ka, which corresponds directly with the
late glacial Stage IV (Sirkung stade) reconstructed
by us for the same location via glacial
sedimentological and geomorphological indicators
(Kuhle 1987a, 2005: Table 4, Photo 66, Photo
78-79: IV).

Interestingly enough, Finkel et al. (2003), as
well as Owen et al. (2008), claim that remnants of
a more extensive glaciation in the Khumbu region
than the ones identified by them do not exist
“because intense erosion and slope instability have
destroyed much of the glacial evidence” (Finkel et
al., 2003: 562). However, as Kuhle (1987a, b; 1998)
and in particular the detailed discussion in Kuhle
(2005) have demonstrated, this assumption is false.
In 4850 m asl, i.e. roughly 750 m higher up the
slope in the same transverse profile of the alleged
LGM glacier tongue termination at Periche (Finkel
et al. 2003: Figure 1), there exist extensive moraine
sheets with erratic boulders on the orographic right
side of the valley (Kuhle 2005: Photo 78-80).
These moraine sheets persist for roughly 30 km
down the valley (Photo 2) on both sides of the
thalweg (Kuhle 2005: Photo 66, Photo 77, Photo
83-84, Photo 87-89, Photo 90-93, Photo 94-96,
Photo 98-99, Photo 101-105, Photo 143, Photo
148-154, Photo 156-160, Photo 211, Photo 221-233,
as well as the corresponding granulometrical and
morphoscopic sediment analyses: Figure 37-45,
47-51, 58-71, 87-95; Figure 3, 4, 11; and the
schematic glacial geological transverse valley
profiles 12, 16, 17, 22, 28-30).

With respect to the above findings, the lowest
terminus of the glacier tongue belonging to the
Imja-Dhud-Koshi-Parent Glacier was reconstructed
at ~900 m asl in the confluence area of the Inkhu
Khola at 27°28'30" N/86°43'20" E (Kuhle 2005:
315, Figure 11, Figure 4, Figure 2 / No.1). The
extent and state of preservation of the moraine
deposits (Photo 3) — located in a region commonly
considered to be the most erosive region on Earth
— make it impossible to attribute this ice stage to
any other than the Last Glacial. Moreover, the C-14
dates for the Khumbu region also indicate that the
OSL and TCN dates are overestimated to the same
degree as previously suggested for the Karakoram
region.

Finkel et al. (2003) and Owen et al. (2008) do
not devote a single word to the C-14 dates first
published in Kuhle (1986) and the other glacial
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Photo 2 Taken at 3665 m asl from the mountain spur
between Phunki Drangka and Imja Drangka
(continuation of the Khumbu Drangka valley
downwards) (27°50'02" N 86°45'20" E), West from and
below Tengpoche Gonda, facing East. The spur is covered
with moraine material and, in addition, with glaciolimnic
sands. Visible is one of the 1.8 up to 3.4 m long (person
for scale) round-edged erratic gneiss boulders with a
fresh surface, sitting in a labile position on the
outcropping schist in the underground. Here the
boulders lie — presumably after having rolled down from
the moraine slope, i.e. slightly dislocated from their
original location — on glaciolimnic sands which have
been deposited in a medial moraine lake, which formerly
existed between the orographic right Late Glacial lateral
moraine of the Phunki glacier and the orographic left
lateral moraine of the respective Imja glacier approx. 300
m above the adjacent valley bottoms. Analogue photo M.
Kuhle.

geological evidence by Kuhle (e.g. 1987a, b, 1988b,
1998, 2005) suggesting a much more extensive
LGM glaciation than previously (and currently)
supposed. In other words, these comprehensive
glacial geological findings in the Khumbu region
are simply being ignored by them; however,
without offering any alternative explanation.
Furthermore, in their summarizing work,
Owen et al. (2008) make the claim that north of
the Himalayan main range an ELA depression of
merely 300 m during the LGM made for an even
smaller glaciation than the one reconstructed by
them for the southern slopes (Owen et al. 2008:
Figure 13a and Figure 4d). However here too, we
are provided with C-14 dates — apart from the
comprehensive glacial geological body of evidence
(see below and Photo 4) — which once again
suggest another interpretation (Kuhle 1988a, b,
1991, 1998, 2002a), and which once again have
been ignored by the above-mentioned authors: In
the area of the Tsangpo bend in SE Tibet (29°18'
N/94°21" E, 3090 m asl) a last strong glacier
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Photo 3 Picture taken at 4390 m asl of the orographic
right side of the mid Bote Koshi Drangka (Khumbu
Himal), a western parallel valley of the Khumbu
Drangka, 12 km down-valley from the current valley
glacier (Nangpa-Lunag Glacier), showing the remnants of
the ground moraine pedestal (27°52'05" N 86°37'45" E),
facing SE down the main valley to the 6369 m high
Kusum Kanguru (background), behind the junction with
Imja Drangka at 2900 m asl. The erratic gneiss boulder
in the foreground has the size of a hut (see person in
front) and shows a very fresh surface; it is situated about
100 m away from the foot of the slope. Its source material
does not outcrop on this slope. This huge boulder lies
480 m above the valley trail on the cross-profile of the
Bote Koshi and approx. 1500 m above the confluence
area of the LGP Bote Koshi glacier and Imja glacier with
the Dhud Koshi trunk glacier. Analogue photo M. Kuhle.

advance was reconstructed for about and after
9820 +/- 350 YBP. Moreover, there exist datings of
trees from an 80 m high exposure, which was
analysed in 1989 (Kuhle 1991: Photos 53, 54, 55).
The eight C-14 samples stem from the (32 m high)
lower part of the exposure and show ages of up to
48,580 YBP (Kuhle 1998: Table 2). The basal
limnic sands in which the trunks were embedded
have been overlaid by 8 m thick varved clays. They
provide evidence of an ice-dammed lake (Kuhle
1991: 198-201, 228-230: Figure 24-27, 43) in this
lower section of the Tsangpo Valley at merely
~3000 m asl. Accordingly, this ice-dammed lake is
of the same age or younger than 48,580 to at least
9820 YBP. Therefore it is classified as belonging to
the LGM (Kuhle 1998: Table 1, Glacier stade 0) up
to the Late Glacial (Kuhle 1998: Table 1 Glacier
stade I-IV). The counting of the varves yielded that
the lake existed for approx. 1000 years. It was
situated between the ice complexes I2 and I3
(Kuhle 1998: Figure 23, left-hand side of Namcha
Bawa) and was dammed up by the Nyang Qu



Photo 4 Taken at 5280-5300 m asl N of the Khumbu
Himal (Cho Oyu) in S-Tibet, from the orographic
left-hand flank of the still very wide Kyetrak valley
(28°19'30" N 86°34' E) facing to the S. Visible are
far-travelled, light-coloured erratic granite boulders,
partly well-rounded, in the foreground (see seated person
to compare the proportions). They lie on superficially
weathered reddish bedrock sandstones. But also angular
local moraine boulders consisting of limestone, which
have been moved but little, are preserved here. They
prove a complete ice sheet cover on this part of the
Plateau with outlet-glaciers through the Himalayan main
range. Analogue photo M. Kuhle.

Glacier. The Nyang Qu Glacier, which was an outlet
glacier of the ice sheet complex I2, ran down the
Nyang Qu valley and eventually reached the
Tsangpo Valley (Kuhle 1998: Figure 2, No. 38) 17,5
km down-valley from the exposure (see above).
Ground- and lateral moraines (Kuhle 1998: Figure
2, No. 36, 39, 40) (Kuhle 1991: 168-178: Photos
48-52, 56-57; Figure 10-13, 28, 43) confirm that
the glacier bended into the Tsangpo Valley. Thus
the ice-dammed lake came into being. On the one
hand, these C-14 datings give evidence of the
timing of the inland glaciation of Central Tibet
during the LGM. At the same time, these findings
demonstrate that this today entirely glacier-free
region north of the Himalayas must once have
been covered by an immense glacial ice sheet,
extending even to the lowest parts of the Tsangpo
Valley at about 3000 m asl, for which an ELA
depression of at least 700-800 m was necessary.

By contrast, Burbank & Kang (1991), on whom
Owen et al. base parts of their discussion, derive an
ELA depression of no more than 100-150 m for the
north face of Mt Everest (Burbank & Kang
erroneously speak of roughly 400 m) (Burbank &
Kang 1991: 16), which is not possible, because the
ice stage on which they draw their calculations is
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located only 200 m below the current glacier
termination, which yields: 200: 2 = 100 and not
400). In their tiny research area of merely 8 km in
length, the authors ascribe the lowest prehistoric
ice stage to Stage 6 (Middle Pleistocene) (Burbank
& Kang 1991: 3, 16), but without presenting any
datings and by having assessed no more than the
relative degrees of weathering. All this is presented
and discussed without any reference to and
consideration of the comparatively high number
(5-7) of lower end moraines and ice stages lying
down-valley far outside the above mentioned
research area, which had long been mapped and
published for neighbouring regions (Kuhle 1987a,
1988a, b, 1990b). Likewise did they ignore the
erratic boulders and massive ground moraine
sheets lying high above the thalweg in several
localities many kilometres down-valley within the
Rongbuk Valley: for example, at 4350 m asl (Kuhle
1988b: Figure 2, No. 36, 493-495), or at 3950 m asl
in the lower continuation of the Rongbuk Valley,
the Dzakar Chu, or in the valley chamber of Kadar
in the Pum Qu (the upper Arun Valley), which is
another continuation of the Rongbuk Valley and
the Dzakar Chu — here, the glacial indicators are
found high above the thalweg of the valley which,
in this part of the valley, runs at merely 3700 m
(Kuhle 1991: 200-205, Photo 80, 82-86; Figure
29-30, 43).

Based on his ice stage chronology, Kuhle
ascribed the discussed ice stage in the upper
Rongbuk Valley to the oldest neoglacial stage
(Nauri Stage V; ~4000-4500 and 5500 YBP,
respectively; Middle Holocene) (Kuhle 1988b:
495-500) and not, like Burbank & Kang (1991), to
the Middle Pleistocene. To posit a depression of
100-150 m as the maximal ELA depression of the
Pleistocene from Stage 6 (Middle Pleistocene) up
until today, as this is done by Burbank & Kang,
means positing a singularity on Earth which lies
beyond the reach of any climatological physical
explanation.

The work by Colgan et al. (2006) on TCN
datings from Tanggula Shan in Central Tibet
provide us with yet another example. From a
moraine in 3 km distance from the current glacier,
the authors receive a TCN age of ~32 ka. If we
assume an overestimation factor of between 4 and
6.5, we receive an age of ~5-8 ka. This age sounds
realistic in the face of the Quaternary geological
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findings in Kuhle (1991). In the Géladaindong
Range (Kuhle 1991: Figure 43, No. 1), the highest
adjacent mountain range within the Tanggula Shan,
lying to the NW and in 50 km distance from Colgan
et al’s research area, one can even now find
stagnant ice remnants in a few decametre distance
from the current glacier tongue of the
Géladaindong Glacier (Kuhle 1991: Photo 1 and 5),
and in up to about 1-1.5 km distance from the
current glacier tongue the vegetation of the
surrounding area has not even begun to gain a
foothold there; that is, it is largely missing (Kuhle
1991: Photo 3 and 6). These are indicators which
repeat themselves at neighbouring glaciers (Kuhle
1991: Photo 3), and which demonstrate how young
the most recent glacial retreat of the Tanggula
Shan glaciers in question really are. The respective,
obviously historical moraines have a horizontal
distance of merely a few kilometres and a vertical
distance of no more than 100-200 m from the
glacial margins belonging to the neoglacial high
stage (Nauri stade V) from approx. 4000-5500
YBP (Kuhle 1991: 134-139, Figure 6-8, No. 1-2,
Photo 5-6). The immediate surrounding of Colgan
et al’s TCN-tested research area north of the
Tanggula Shan Pass shows exactly the same
Quaternary geological characteristics as well as the
same extremely small vertical distances from the
current, historical and neoglacial stages (Kuhle
1991: Photo 9, Figure 43, No.4). Quite apart from
the above-mentioned glacial geological and
vegetation-informed indicators which confirm the
historical and neoglacial age ascribed to them by
Kuhle, those TCN dates of Colgan et al.’s would
suggest an ELA depression of 100 m for the LGM,
which would amount to an unprecedented global
novelty. Moreover, the ground moraines and
glacial landforms extending for over 100 km N and
S from the Tanggula Pass, itself covered in ground
moraine, are proof enough of an ice sheet covering
the Tibetan Plateau in this region (Kuhle 1991:
134-143, Figure 9, 43, No. 2-6, Kuhle 1995: Figure
13-14).

We could easily extend this list of examples,
but the fundamental error, resulting from an
attempt to reconstruct the glacial chronology solely
on the basis of allegedly absolute datings without
consulting the comprehensive  Quaternary
geological body of evidence, should have become
sufficiently clear by now.
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The entire 12-to-14-level scale of the glacial
stages ranging from the high stage of the Wuerm
Glacial, MIS 3-2, to the current glacial stages
between 1950 and 1980 (Kuhle 1998: Table 1) has
not only been captured in the C-14 framework for
the regions in S-Tibet and the Himalayas, but has
also been applied to various other regions of High
Asia, including the Karakoram, Kuenlun,
Animachin, Nanshan, Kakitu and Tienshan (Kuhle
2004). Accordingly, in combination with the ELA
reconstructions, we have by now been able to
establish a very comprehensive and consistent
overall picture for all the relevant glacial stages
including the LGM glaciation, the Late Glacial
stages, the Neoglacial stages and the Historical
glacial stages.

To summarise and conclude this section:

The OSL and TCN datings applied to glacial
deposits in High Asia are highly inconsistent and
contradictory. When measured against the
well-calibrated conventional radiocarbon dates,
they turn out to be overestimated. The factor of the
overestimation lies somewhere between 4 and 10,
whereby the TCN-dated samples, which have been
ascribed to the LGM or an even older glacial stage,
suggest an overestimation factor of between 4 and
6.5.

A possible reason for this overestimation of
the OSL and TCN datings lies in the up-to-now
imperfect calculation of the scaling factors with
regard to glacial High Asia. At any rate, what is
certain is that due to the atmospheric cosmogenic
isotopes chronology the intensity of the cosmic ray
flux was generally higher during the cold phases
than it is today. However, since the age calculation
crucially depends on the local cosmic ray intensity,
whose modulation in past times is determined by
the complex interrelations between the solar and
terrestrial magnetic fields and their secular
excursions, a reliable calibration of the OSL and
TCN dating techniques in application to High Asia
is not possible at present. The overestimation of
the ages could indicate that the existing scaling
models underestimate the cosmic ray flux during
cold phases, and hence lead to the calculation of
overestimated ages. If minima of the terrestrial and
the solar magnetic field overlap — as has been the
case more than once in the past —, the TCN
productivity should roughly have exceeded today’s
by the factor of 4.5 (see above); i.e., a radiation of 1



ka would then be sufficient to simulate an age of
4.5 ka. What is at any rate certain is that such a
miscalibration can never be detectable in the dates
themselves. For this reason, the CRONUS-Earth
project recommends the targeted search for
‘Production Rate Calibration Sites’ secured, for
example, by conventional radiocarbon dates. But
even more important is the fact that a calibration
of the TCN technique can only proceed on the basis
of an already existing Quaternary geological
chronology and not the other way round. The
currently existing works on High Asia which draw
on OSL and TCN datings do not proceed on this
principle. What all of these works have in common,
however, is that they are all based on a circular
argument which we call the “dating fallacy”: when
moraine material a short distance away from the
current glacier tongue is being attributed to the
High Glacial on the basis of OSL and TCN datings
and when for this very reason indications for a
much more extensive glaciation are either being
ignored or shoved back to an older glacial stage,
without providing a single additional argument
which could be said to be independent of the
dating techniques previously employed. This is to
say that an uncalibrated scale is being taken for an
absolute measurement and at the same time one’s
own scientific method, the glacial geological
method, is being abandoned.

There exists a comprehensive body of
thoroughly documented and hitherto unrefuted
Quaternary geological indicators demonstrating an
LGM glaciation in High Asia with an ELA
depression of between 1200 and 1500 m, which is
not only consistent with the ELA depression of the
Northern Hemisphere Glaciation but also parallels
the latter in its temporal progression. This is
supported by the relative chronology of stages, the
extent and state of preservation of the glacigenic
indicators, as well as by the respective C-14 datings
of High Asia.

4 The Intuition of Aridity

In the face of the questionable findings based
on numerical datings as outlined in the discussion
above, Owen et al. (2008)’s following statement
does not summarise a scientific proof but merely
voices a general intuition: “Now it is generally

J. Mt. Sci. (2010) 7: 105—-122

accepted that a large ice sheet did not cover the
Tibetan Plateau, at least not during the past few
glacial cycles” (Owen et al. 2008: 515). In this
point, the “dating fallacy” joins itself seamlessly
together with the old story — first brought into
being by v. Wissmann (1959) — of ‘too much
aridity’ in High Asia, which allegedly made a
glaciation impossible.

It must be admitted that mere intuitions are
bad advisors in science. In the first edition of The
Origin of Species, Darwin suggested in a thought
experiment that bears could potentially evolve into
whales through gradual steps of evolution (Darwin,
1964: 184). This thought experiment, which was
not even meant as a proper argument (Lennox
1991), was counterintuitive to the mind of the
audience to such an extent and brought such
mockery to Darwin’s doorstep that he excluded the
passage from future editions of his book.
Admittedly, his train of thought may have had a
touch of the speculative, but it remains
questionable whether Darwin would have been
more successful in convincing his readership, had
he approached the truth with the more realistic
suggestion that whales had evolved from small,
antelope-like animals who lingered in coastal areas
and lived on fish (Gingerich et al. 2001).

Where does the intuition of the aridity in High
Asia, which makes a glacial ice sheet impossible,

B,

Photo 5 Metre-sized erratic granite boulder on a very
flat pass at 4200 m asl (34°39'30"N98°02'40"E). It must
have travelled over at least 60 km from the Bayan Har
Mountain Range, its source area in the South-West. The
Bayan Har Range is completely unglaciated today. The
boulder lies in a very clayey ground moraine matrix on
metamorphic sedimentary bedrock in the underground.
Its location documents a glaciation extending over the
entire high plateau relief. Analogue photo M. Kuhle.
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come from? It comes, as Owen et al. (2008: Figure
4A, B) illustrate, from authors like Klute (1930)
and v. Wissmann (1959), neither of whom had ever
worked in High Asia and who both contented
themselves with drawing on the literature and
research of others, next to their own theoretical
prejudices. Whilst these works are being valued as
“detailed work” in Owen et al. (2008: 517), the
reconstruction of an extensive inland ice sheet by
Kuhle (Owen et al. 2008: Figure 4C) is being
dismissed as “based on field observations and
extrapolation of large ELA depressions (> 1,000 m)
from the margins of Tibet into the interior regions”
(Owen et al. 2008: 517). The assumption that the
glaciation of the Tibetan Plateau had been derived
merely by extrapolation of the A ELA is also
suggested in Seong et al. (2008b).” It is not
entirely clear what Owen et al. and Seong et al.
insinuate when they use the word “extrapolation”
because as a matter of course the positioning of the
ELA with regard to a prehistoric Tibetan ice sheet
can only be reconstructed through its outer
margins and not through its centerpiece; that is,
for the centerpiece of an ice sheet there is no other
way but to extrapolate the position of the ELA. It is
equally self-explanatory and a matter of course
that the scientific proof for the existence of a
Tibetan ice sheet must not rest on extrapolation,
but must be established through local indicators at
all the relevant sites, including the Plateau Centre
(Photos 5 and 6). If, on the other hand, the
“extrapolation” remark is supposed to mean that
concrete glacial geological indicators in favor of a
large-scale glaciation in the Plateau Centre are
nonexistent, then this is a false statement. The
existence of a Tibetan ice sheet during the LGM
was demonstrated in great detail (Kuhle 2004)
through the identification of extensive moraine
coverage as well as the existence of erratic boulders
(Photos 4-6) and glacial polishing — in other words,

Photo 6 This large erratic granite boulder (hut size) is
located several hundred meters East from the current
shoreline of Lake Nako Tso (Na-K'ot Ts'o), facing
towards Central Tibet, and has been deposited by the
inland ice (Tibetan ice sheet) in an area far away from
any current glaciers. Locality: 4225 m asl; 33°33'N/
79°57'E. Direction: facing E (left margin). Here we are
in the lowest and most arid area of Central W-Tibet.
Visible are  further depositions of huge,
light-coloured erratic granite boulders on the highest
slope sections of the ridge; signs that they indicate that
this ridge was completely overthrust by the ice sheet. The
boulders are incorporated into a lighter ground
moraine cover lying on dark-coloured metamorphic
bedrock, of which the local glacially streamlined
mountain ridges are made. Late Glacial and postglacial
slope rills, funnels and grooves have been cut into the
bedrock. Small flat fans consisting of ground- and
ablation moraine were removed after deglaciation.
Analogue photo M. Kuhle.

the reconstruction of the Tibetan ice sheet was
based on the identification of the same set of
glacial geological indicators which had previously
been exploited for the reconstruction of the
respective large-scale glaciations in North America
and Northern Europe. None of Kuhle’s indicators
have so far been contradicted by anyone. It is
symptomatic, in this context, that Owen et al.
(2008) consistently endeavour to ignore Kuhle’s
empirical findings, documented in great detail
through terrestrial photography, and instead

7) Seong et al. (2008b) claim that the reconstruction of a Tibetan ice sheet by Kuhle (1974-2008) is due to the fact that “<...> the A
ELA was <...> erroneously extrapolated across the Tibetan Plateau to argue for an ice sheet at the gLGM” (ibid.). Moreover, Seong et
al. (2008b) refer to Kuhle’s primary empirical findings in sedimentology and glacial morphology cursorily as “<...> rather equivocal
field evidence, including exotic boulders and eroded landforms <...>,” which Kuhle apparently used in order “<...> to hypothesise
that an ice sheet existed over Tibet during the last glacial.” By contrast, Seong et al. refer to the works of those other authors whose
views correspond to their own opinion as “extensive studies <...> who present glacial geologic evidence that shows that an ice sheet
could not have existed on the Tibetan Plateau during at least the last two glacial cycles”. The fact is that, up to now, neither Seong et
al. nor any of the authors cited by them have even done so much as suggest an alternative explanation for any of the glacial
indicators referred to the LGM or LGP by Kuhle. Therefore the labeling of Kuhle’s findings (which are documented on ~1700
printed photos and photo panoramas) as “equivocal field evidence”, on the basis of which Kuhle supposedly “extrapolated” and
“hypothesized”, presents an unfounded defamatory polemic. The only argument brought forward by Seong et al. and the authors
cited by them in opposition to the existence of a Tibetan ice sheet during the last LGM is their OSL and TCN datings, which lack a
reliable calibration.
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strongly recommend “remote sensing” as the
adequate means for reconstructing the former
glacier extension in High Asia (Owen et al. 2008:
515).

The argument of ‘too much aridity’ bases itself
on two considerations: First, the cause for a
strongly reduced amount of precipitation is
commonly seen in connection with the collapse of
the Indian summer monsoon during the LGM
(Owen et al. 2008: 523). This disruption of the
monsoon  cycle has been  convincingly
reconstructed on the basis of various independent
indicators (for a comprehensive report see Kuhle
2002b). And second, scientists generally agree on
the fact that the existence of the summer monsoon
is tightly correlated with the existence of an
ice-sheet-free Tibetan Plateau, because the latter
serves as subtropical heating surface high above
sea level generating the necessary thermodynamics
which drive the monsoon. Now, the only available
explanation for a high-glacial disruption of the
monsoon cycle is that the Tibetan heating surface
was during that period of time nonexistent — and
this would be achieved if the entire Plateau was
covered by a perennial snow sheet (cf. discussion
in Kuhle 2002b). In this context, we don’t think it
is too much to ask that Quaternary geologists
accept the idea that such a perennial snow cover
can over the years develop into a continuous ice
sheet, considering the fact that biologists managed
to live with the idea that antelope-like creatures
can in due course develop into whales, and further
considering that such an idea has already been
accepted with regard to the emergence of the
Nordic lowland ice sheets.

All that is necessary for such an ice sheet to
emerge is an amount of precipitation above 0 and
an annual average temperature of below -6°C to
-8°C. Even today, large parts of the Plateau surface
lie above the permafrost line, thus indicating an
annual average temperature of between -4°C and
-8°C (Kuhle 1990a, 1997: Photo 138). In the case of
a high-glacial N-hemispheric temperature decline
by only approx. 8°C down to around -12°C to -16°C,
the entire Plateau surface will already be above the
snowline, even under otherwise arid-cold
conditions. As the model calculations by Kubhle,
Herterich & Calov (1989: 204-206, Kuhle 1997:
Figure 46-48) have shown, a precipitation of 100
mm/a may already suffice under such conditions in
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order to make the development of an approx. 1000
m thick inland ice sheet within 10 ka possible. The
amount of precipitation necessary for the creation
of such an ice sheet lies significantly below that of
the current precipitation level (Owen et al. 2008:
Figure 3A). And add to this the fact that the large
lakes located directly north of the Tibetan Plateau
during the LGM, e.g. in the Qaidam Basin, Tarim
Basin and the Gobi (Tengger) Desert (Chen &
Bowler 1986, Pachur & Wiinnemann 1995, Rhodes
et al. 1996, Wiinnemann & Pachur 1998), must
have contributed, esp. towards the north, to the
degree of humidity. All climatological model
calculations demonstrate that wunder glacial
temperature conditions a permanent glaciation of
the Tibetan Plateau is inevitable from a
climatological point of view (cf. discussion in Kuhle
2002b).

Moreover, the following problem should not
be left unmentioned: If Owen et al. (2008) and
Seong et al. (2008b) are certain that during “at
least the last two glacial cycles” no ice sheet could
have existed on the Plateau, then how do they
explain the fact that according to the C-14 datings
by Kashiwaya et al. (1991), Van Campo & Gasse
(1993), Gasse et al. (1996) and Avouac et al. (1996)
the lakes on the Plateau are all younger than the
LGM? In all of these cases the discrepancy between
the C-14 datings, on the one hand, and the OSL
and TCN datings, on the other, hints at a general
miscalibration of the latter.

To conclude, the problem does not merely lie
with the OSL and TCN datings in High Asia which
are highly inconsistent and inhomogenous and
therefore not at all credible, but also with the
climatological and glacial geological consequences
for an ice-sheet-free Tibetan Plateau during the
LGM, confronting us with massive contradictions.
It is — against all intuition — much more difficult to
embrace the idea that the Tibetan inland ice sheet
did not exist during the LGM than vice versa.

Those who nevertheless stand fast by the
nonglaciation theory should at least be able to
provide some good evidence in support of their
position. In this context, the discussed OSL and
TCN datings do neither provide good evidence, nor
can they be considered proper arguments because,
whatever the methodological point of view,
nevermore do they pass as indicators of the
nonexistence of a Tibetan ice sheet.
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