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THE LATE GLACIAL AND PREBOREAL
IN THE HINKELSMAAR POLLEN DIAGRAMS :
FURTHER COMMENTS '

by
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ABSTRACT.~ R.T. Slotboom (1982) has proposed a new interpretation of the pollen diagram Hinkelsmaar IV
(B.Bastin, 1980) , the Piottino oscillation and the Younger Dryas of this diagram becoming respectively the Younger
Dryas and a cold phase in the middle of the Allerdd. The present article refutes this new interpretation.

RESUME.- R.T. Slotboom (1982) a proposé une nouvelle interprétation du diagramme pollinique Hinkelsmaar
IV (B.Bastin, 1980), dans laquelle I'oscillation de Piottino et fe Dryas récent de ce diagramme deviendraient respective-
ment le Dryas récent et une phase froide au sein de I’Allerdd. Le présent article réfute cette nouvelle interprétation.

1.-INTRODUCTION

Since twenty years, the cold Piottino oscillation,
which H. Zoller (1960) assumed to be of Preboreal age,
is a matter of controversy. | hoped that my pollen dia-
gram Hinkelsmaar IV (B.Bastin, 1980) would contribute
to close this controversy. Indeed, thanks to 4C datings,
this diagram demonstrated the occurence of two distinct
cold phases after the Allerdd oscillation : the Younger
Dryas at the end of the Late Glacial, and the Piottino
oscillation in the beginning of the Preboreal.

Unfortunately, this pollen diagram was recently
subject to a misinterpretation by R.T. Slotboom (1982),
resulting from a too superficial knowledge of the concer-
ned literature, and leading to erroneous citations. So,
although 1 am not inclined to polemize, | must submit
the Slotboom’s comments on my diagram to a close
criticism !

2.- COMPARISON BETWEEN THE POLLEN
DIAGRAMS HINKELSMAAR | AND IV

According to Slotboom, the arguments for his new
interpretation of my diagram Hinkelsmaar 1V are based
on a comparison between this diagram and the diagram
Hinkelsmaar | published by H. Straka (1958, 1960,

1961, 1975). For this purpose, Slotboom has drawn a
figure in wich the two pollen diagrams are brought to-
gether in a somewhat simplified form. Unfortunately,
this figure and its comment by Slotboom are both fac-
titious.

1. The two pollen diagrams were obtained from borings
carried out at an interval of about 13 m (E.Juvignhe,
personal communication). In the two borings, a layer
of sandy volcanic ash forms a key bed, between
449,5 and 456 cm in Hinkelsmaar 1V, between 415
and 425 cm in Hinkelsmaar |. Above this key bed, the
limits *~ Gyttja/Peat” (corresponding to the end of the
Piottino oscillation : B.Bastin, 1980) and ™ Feindetri-
tusgyttja/Grobdetritusgyttja ” (corresponding to the
limit Younger Dryas/Preboreal : H.Straka, 1958) lie
respectively 38,5 ¢cm and 42 cm higher. In his Figure
1, Slotboom should have taken into account this
good lithostratigraphical correlation between the two
borings, and would have drawn in column C the nine
pollen spectra issued from the ™ Feindetritusgyttja " in
the space corresponding to 449,5 - 411 cm in column

1 Manuscrit déposé le 5 février 1982,

2 Université de Louvain, Laboratoire de Palynologie et de Phy-
tosociologie, 4 place Croix du Sud, B-1348 Louvain-la-
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A. Furthermore, the limit Younger Dryas/Preboreal
(111/1V) was fixed by H.Straka (1958) at one level
higher than indicated by Slotboom ! .

Correctly drawn in the above-mentioned way, Slot-
boom's Figure 1 reveals, above the volcanic ash layer,
a deep disagreement between the two diagrams. Thus
the Slotboom’s assertion that both diagrams are large-
ly in agreement with each other results from a graphic
artifice !

. As mentioned above, the layer of sandy volcanic ash,

intercalated in the gyttja deposits of the two borings,
is a key bed. In the legend of his Figure 1, Slotboom
indicates that this key bed is a Laacher See Tuff.
Such an identification was made first by P.D. Junge-
rius et al. (1968), later by E.Juvigne (1980). H.
Straka (1958, 1961, 1975) on the contrary has al-
ways attributed these sandy volcanic ashes (Tuff-
sand) to an eruption of the Meerfelder Maar. Further-
more, H. Erlenkeuser et al.(1972) have especially de-
voted one article to refute the views of P.D. Junge-
rius et al. (1968). Therefore, in column C of Slot-
boom’s Figure 1, the presence of a Laacher See Tuff
is certainly not ™ according to H. Straka !

. After Slotboom, column B of his Figure 1 represents

the chronozones ™after F.Firbas, 1949 . For the
chronozone 11, this assertion is wrong, because from
1949 to his death, F. Firbas has always subdivided
the Allerdd into two phases only : 1la and llb. In
fact, the tripartition of the Allerdd adopted here,
with a colder phase I1b in the middle, was introduced
by H. Usinger (1975).

. Comparing two pollen diagrams published in 1958

and 1980 respectively is in itself a somewhat unsui-
table process. This is particularly true for the parts of

‘the diagrams which are issued from other sediments

than peat. Indeed, great progresses were recently
made in the field of pollen extraction from mineral
sediments (B. Frenzel, 1964 ; B. Bastin, 1971 ; S.
Bjorck et al., 1978). Thanks to new methods, the sli-
des now investigated under the microscope for polien
analysis are very clean, free of any mineral particles
which obstruct or even make impossible the identifi-
cation of relatively translucide pollen grains or spores,
such as Potamogeton and /soetes. Notheworthy are
the facts that in the gyttja deposits :

- Potamogeton reaches an average of 2 /0 in Hinkels-

maar |V (with a maximum of 38 ©/o in the Younger
Dryas), whereas it was noted with 0,6 °/o in only
one level of Hinkelsmaar |.

- Isoetes echinospora reaches an average of 9 °/o in

Hinkelsmaar IV (with a maximum of 71 %/o in the
Piottino oscillation), but was identified nowhere in
Hinkelsmaar |. Moreover, in the diagram Hinkels-
maar E published later by H. Straka (1975),
Isoetes echinospora reaches values up to 884 %/o
A.P. in the uppermost gyttja deposits !

In my opinion, these two examples demonstrate the
weakness of a comparison between modern and an-
cient pollen diagrams.

3.- THE CHRONOZONATION OF THE
POLLEN DIAGRAM HINKELSMAAR IV

4

3.1. THE '%c DATINGS

The two phases of climatic pejoration, registered
in the volcanic ash Iaygr and in the uppermost part of
the gyttja deposits, were assigned to the Younger Dryas
and the Piottino oscillation respectively. These correla-
tions were both supported by the radiocarbon dating of
a directly overlying sample of peat. Theoretical conside-
rations lead Slotboom to postulate a rejuvenation of the
two dated samples. Once more, in order to avoid pole-
mics, a close criticism must be applied to the Soltboom’s
comments.

1. The 14C dating Lv 1132 : 10540 + 90 B.P. (and not
10440 as indicated by Slotboom) is in good agree-
ment with the 1C dating KI-306.01 : 10580 * 170
B.P. of a 10 cm thick sample of gyttja, directly over-
lying the ~ Tuffsand”in the boring Hinkelsmaar |
(H. Erlenkeuser & H. Willkomm, 1971).

Nevertheless, because he considers that the gyttja
overlying the sandy volcanic ash layer must be of
Allerdd age, Slotboom asserts that the 14¢ dating Lv
1132 is too young.. According to him, the rejuvena-
tion of the radiocarbon dated peat could result from
the seepage water, carrying humic acids through the
sandy volcanic ash layer. Personally, | do not under-
stand how water seeping upwards through the volca-
nic tuff layer could rejuvenate the overlying peat !

2. The 14C dating Lv 1131 : 9910 + 70 B.P.
corresponds exactly with the average value of the
eight radiocarbon datings published till now from
pollen analysed samples, referred either to the Piotti-
no osciilation or to its Dutch equivalent : the Ram-
melbeek phase (details in B. Bastin, 1980 and in ad-
dition B. Van Geel et a/., 1981). Moreover, this da-
ting is almost identical to the first dating of the Piot-
tino oscillation in the Bedrina site : 9900 + 190 B.P.
(H.Zoller, 1960). Therefore, there is no reason to
suspect a rejuvenation of the 8 cm thick sample of
peat from wich the ' "C dating Lv 1131 was gained.
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According to Slotboom, M. Kiittel (1977) ™~ observed
that the very datings which fall in the periods of cli-
matic deterioration are apparently too young”.
Hence, Slotboom asserts that the dating Lv 1131 is
“too young. One must remind that on the basis of new

C datings and new pollen analytical investigations,
carried out in the Bedrina site, M. Kittel (1977) con-
cluded that the Piottino oscillation should represent
the Younger Dryas, at least for the most part. In fact,
Kiittel's conclusion is in contradiction with the 14C
datings published by himself.

In polien diagram BE |, on the basis of four 14C da-
tings, the age of the Piottino oscillation is comprised
between 10400 + 170 and 9780 + 140 B.P. In pollen
diagram BE Il, on the basis of eight ' 7C datings, its
age is comprised between 10270 + 100 and 9450 +
120 B.P. It is thus obvious that the radiocarbon da-
tings are rather in favour of a Preboreal age for the
Piottino oscillation. Nevertheless, Kiittel's conclusion
is that the greatest part of the Piottino oscillation,
and possibly its totality, must be correlated with the
Younger Dryas | Based on theoretical considerations,
this assertion is finally subjective and thus inverifiable.

3.2. THE ALLER®D AND THE YOUNGER DRYAS

Inferring from the Allerdd age of the Laacher See
Tuff, currently asserted in the literature, Slotboom puts
the ‘Allerdd/Younger Dryas boundary between 428 and
423 cm in the pollen diagram Hinkelsmaar 1V. This
chronozonation calls two comments.

1. Having assumed that the two 14C datings from Hin-
kelsmaar 1V are too young, Slotboom should logical-
ly put the Allerdd/Younger Dryas boundary between
415,5 and 413 cm, immediately below the strong in-
crease of the non arboreal pollen. His illusory search
for a strict agreement between the pollen diagrams
Hinkelsmaar | and 1V leads him to an inconsistent
chronozonation, not devoid of contradictions.

In Vallensgard Mose, the unique site where a Laacher
See Tuff is interbedded in an Allerdd subdivided into
three phases, the Laacher See Tuff is situated inside
the subzone llc (H. Usinger, 1977). On the contrary
in Hinkelsmaar 1V, Slotboom’s subzone llc (448-428
cm) overlies the Laacher See Tuff, which constitutes
Slotboom’s subzone 1lb.

The 448-4155 cm section of Hinkelsmaar IV is a
very homogeneous phase, in which nothing can jus-
tify the Slotboom’s chronozonal limit IIb/Hc bet-
ween 428 and 423 cm. Doing so, he creates an arti-
ficial limit amidst eight homogeneous pollen spectra

of whom the four lower have an average A.P. value
of 42 °/o, and the four upper an average A.P. value
of42,5%0 1

Concerning this section, the Slotboom’s assertion
™ Bastin puts the transition Younger Dryas into Pre-
boreal at the base of the peat layer, because peat
formation has to start in the Preboreal (p. 90)“is a
typical example of factitious citation, denoting a po-
lemic purpose.

. About the Laacher See Tuff, several things must be

reminded.

The sandy volcanic ash layer, interbedded in the
gyttja deposits of the boring Hinkelsmaar 1V, was
correlated by E. Juvigne (1980) with the " L.S.T. 5
final ” 1 , for which he had previously proposed an
Allerdd age between about 10950 and 10750 B.P.
{E.Juvigne, 1977).

When E.Juvigne (1977) introduced the vocable
“L.S.T. 6 final ”, it seemed more or less easy to dis-
tinguish the different Laacher See Tuffs, on the basis
of results published by J.Frechen (1971) summarized
in the Table 1 hereunder.

Laacher See Tuffs Hornbl}::;:;lxugite Sphene
"L.S.T. 5 final" 0,97 11,0%
L.S.T. 5 0,50 0,9%
L.S.T. & 0,10 1,8%
L.S.Ta 3 0,10 2,4%
L.S.T. 2 0,07 1,7%
L.S.T. 1 0,06 2,6%

Table 1.- Mineral composition of the Laacher See
Tuffs (after J. Frechen, 1971 and E. Juvigne, 1977).

At that moment, it was largely accepted that ali the
eruptions of the Laacher See occured in a short pe-
riod of about 500 years, between 11150 and 10680
B.P. {J.Frechen, 1959). Actually, both the identifica-
tion of the " L.S.T. 5 final “and its age remain ques-
tionable for different reasons.
A) E.Juvigne (1977) extends the correlation with the
" L.S.T. 6'final " to volcanic tuffs characterized by
a ratio Hornblende/Augite of about 1,8 -2, or mo-
re. But some of them seem to be of post-Allerdd
age : Veigy (J.Martini & J.J. Duret, 1965) and
Vance (G.Woillard, 1975), for example.

(1) L.S.T. : abbreviation for Laacher See Tuff.
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B) According to more recent researchs of J. Frechen
(1976), it seems no more possible to distinguish
the five Laacher See Tuffs from each other.

C) As mentioned above, the late-Allerdd age of the
" L.S.T. 5 final"is challenged by the 14¢ dating
Lv-702 : 10230 * 240 B.P. from a 4 cm thick
sample of peat underlying the tuff of Vance (G.
Woillard, 1975).

Since almost forty years, the presence of a Laacher
See Tuff interbedded in sediments of Alleréd age has
been mentioned in numerous sites, first in Germany,
later in Switzerland, in France, in Belgium and in
Denmark. It is not the aim of this article to make an
exhaustive review of the literature concerning those
finds. It will be made in due form, in a general re-
view concerning the Laacher See Tuffs, their identi-
fication and value as time-markers {E. Juvigne and B.
Bastin, in preparation).

Discarding Belgium, where a revision of the problem
is now in progress (E. Juvigne, personal communica-
tion), | would only comment on the sites in which
modern pollen analysis was associated with a petro-
logical investigation of a Laacher See Tuff. There is
about a dozen of them, among which a L.S.T. 5 was
found in only four : Luttersee and Wallensen in Ger-
many (F. Firbas, 1950}, Coinsins and Chirens in Fran-
ce {S. Wegmiller & M. Welten, 1973). In the other
sites, taking into account the values given in Table |,
the volcanic ash bed was a tuff older than the L.S.T.
5.

- In Wallensen, the L.S.T. 5 lies a little above the mid-
dle of the Allerdd, which cannot be divided in sub-
zones (F. Firbas, 1950).

- In Luttersee, the L.S.T. 5 lies at the transition bet-
ween the lla/llb subzones of the Allerdd (F. Firbas,
1950).

- In Coinsins and Chirens, the L.S.T. 5 lies inside the
subzone b of the Alleréd (S.Wegmilier & M. Wel-
ten, 1973).

Finally the Slotboom’s assertion ™ that in a number
of pollen diagrams where the Laacher See Tuff is
interbedded a tripartition of the Allerdd is a common
phenomenon “is supported by the Vallensg?nrd Mose
site alone (H. Usinger, 1977). However in Vallens-
gard Mose, the Laacher See Tuff lies inside the sub-
zone llc of the Allerdd, although according to H.
Usinger {1977) it must be older than the L.S.T. 5 !

In conclusion, my assignment of the sandy volcanic
tuff of the Hinkelsmaar, assumed to be the “ L.S.T.

5 final*, to the Younger Dryas is maybe questiona-
ble. On a tephrostratigraphical view-point, its assign-
ment by Slotboom to the middle part of the Alleréd
is quite as much questionable. But on a climatolo-
gical view-point, the Younger Dryas is a well-known
cold oscillation, whereas a cold phase characterized
by an increase of the non arboreal pollen till 79 %%
is strictly unknown in the middle of the Alleréd !
So the Slotboom'’s assignment of .the sandy volcanic
tuff of the Hinkelsmaar to a cold subzone llb inthe
middle of the Allerdd may no longer be supported.

3.3. THE PREBOREAL AND THE PLEISTOCENE/
HOLOCENE BOUNDARY

In his comment concerning the 448-408 cm
section of Hinkelsmaar IV, Slotboom makes a confusion
between the Younger Dryas/Preboreal boundary and
that of the Pleistocene/Holocene, when he asserts :
* The boundary between the Younger Dryas and the Pre-
boreal is fixed at about 10.000 B.P.”. This is only true
for northern Europe, where J. Mangerud et al. (1974)
have recently proposed to fix the Younger Dryas/Prebo-
real boundary at 10.000 B.P. and to make coincide the
Younger Dryas/Preboreal and the Pleistocene/Holocene
boundaries.

In occidental Europe, one must take into conside-
ration the radiocarbon date of about 10.250 B.P. assi-
gned to the beginning of the Preboreal since a long time
(H. Straka, 1961). One must also take into account the
discovery of a cold phase interrupting the rise in tempe-
rature at the beginning of the Preboreal, whatever its de-
nomination Piottino oscillation (H. Zoller, 1960},
Rammelbeek phase (T.A. Wijmstra & E. De Vin, 1971),
Youngest Dryas (K.E.Behre, 1978). One is therefore in-
duced to place the Pleistocene/Holocene boundary with-
in the Preboreal, as it was proposed previously (H. Zol-
ler et al., 1972).

This is exactly what | have done, fixing the Pleisto-
cene/Holocene boundary between 410,56 and 408 cm in
the diagram Hinkelsmaar 1V (B. Bastin, 1980, p. 93).
Thus Slotboom is wrong when he claims that ! have pla-
ced “ the transition between Late Glacial and Holocene...
at448cm”.

4.-CONCLUSION

Since twenty years, the Piottino oscillation is a
matter of controversy. Several articles were devoted to
the question, based on theoretical considerations, but
without the support of original results published by
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their authors. The comment of R.T. Slotboom (1982)
ranges in this category of contributions.

Personally, | committed myself to publish an origi-
nal pollen diagram, supported by two radiocarbon da-
tings. 1 am convinced that it is not by theoretical discus-
sions, but by the publication of more pollen diagrams
and more radiocarbon datings, that the Piottino contro-
versy will definitively be closed.
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