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ABSTRACT

Some halite tormations, though in normal undisturbed position, show unusual fea-
tures the interpretation of which is problemarical. In halite members of Zechstein,
of Muschelkalk, and of Keuper, as well as in other deposits as in sulfatic rocks,
vertical structures occur which are comparable with each other. The original bed-
ding is disturbed or even destroved by subsequent events. Through several meters
thickness, the sedimentary shape seems to be disintegrated into polygenal units or
elements, and partial or complete recrystallization took place, Because of the super-
position by well-bedded salt, this secondary event has to be considered as intrafor-
mational, in other words as early diagenetic.

INTERRUPTED SEDIMENTATION

Halite deposits are usually well-bedded by intercalations
of “impurities, i.e. of anhydritic or marly material, in any
case of substances of lower salinity. Alternations as such,
prove that during deposition the preconditions for the pre-
cipitation of NaCl varied between more and less favorable.
We can also tmagine that the concentration of the brime
from which the precipitate came decreased considerably
{by fresh water influx or any similar event) so that the
fast-riser sediment (“*Bodenkdrper'”) became unstable and
has been redissolved (Fig. !, conditions 1 and ).

Let us suppose that this sedirment recently formed was a
mixture of two salts of different solubility, e g., NaCl and
CaSQ,. Then only the more soluble salt in our case the
NaCl, would be destroyed by seclective redissolution,
whereas the less sojuble CaS(Q), would remain and could be
relatively enriched. That event is komown from other
sedimentary rock as “‘halmyrolvsis™’, and its product is
called ‘‘hardground’”. We may also call it a sedimentary or
diagenetic cap rock. In any case, though that represents a
pause in the sedimentation and an hiafus in the series, it
nevertheless 18 a part of the course of deposition.

DESCENDENCE

It should be taken into consideration that after such an
event the brine above the sea boltom is no longer normal
Seawater, not even more or less concentrated seawater. tis
overnourished with the redissolved salt, with Na(l in our
case. The following precipitate, built from this superhalitic

brine, should therefore be superrich in NaCl compared with
a sediment of normal, cven samrated, seawarer. For that
rcasen, we expect, and also find an extremely pure halite,
above the anhydritic or matly “‘hardground’’ as a sediment
of reprocessing events. After the consumption of the surplus
of NaCl in the brine, normal deposition continues {Fig. I,
conditions 3z and b).

This has been recognized ahout 70 years ago, and the
process was called “‘descendence’™ by Everding {1307}
The first sediment above the hiatus is a *‘descendant’’ hal-
ite. It can also be called a refinery product. Below, we do
not only find a supernormal rate of impurities due to the
selective leaching of NaCl, but in addition, the primary
even bedding of the halite has been fundamentally disturbed
or totally destroyed, and vertical structures have been pro-
diced which we want to consider.

SEDIMENTARY GAPS IN THE
PERMIAN SALT OF HUTCHINSON

Exceptionally marked planes out of the normal bedding
occur in all sedimentary sequences. They generally indicate
a time of lack of sedimentation where *nothing happened ™.
Comparable seams can alse be observed in rock salt depos-
i15. In the Permian Salt of Hutchinson, Kansas, USA, in the
Lyons Mine, the normal bedding is interrupted by some
very typical marker beds (Fig. 2).

These beds show that, sometimes during the deposition,
there are also pauses in precipiiation, and that a gentle cor-
rosion affected the last-formed sediment, causing a minia-

159

PSR



160 Fifih internaiiong! Symposium on Saif—Northern OUhio Geologicai Sociely

S E A W

1. 2
saturated

with NaCl

!
!

QIMPESNR -3

S e Er7 O

Nz Cl concentration
re duwcece d

V)T
’a

A T E R
3.
NaCl-saturated

[superhatitic |

b narrmal ;'{g
PR
b ,\:

4
i

Y

Mol o
L
;

oescend

Figore 1. Development of “descendant’ habite by redissolution. 1} Normai salt sedimentation
from saturated sea water, Condition 23 tutal and/or selective redissolutinn of NaCl by sea water of
reduced concentration. 3a) Redeposition of “Jescendant'” pure salt from superhalitic brine, and 3b)
contintous sedimentation by sea warter of pormaal concentration, us before.
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Fhrare 2. Io a normal sequence of white halite which is bedded
by anhvdrinic impurities, twe particular beds of 10 and 15 om
taickness peodr where vertical incisions from above we filled with
dark halite and anhydritic mard, Permian Salt in Lyans Mise,
Hutchinsor, RKaness.

ture karst on the ground before it was covered by the next
deposit.

In the neighbering ming “'Kanepolis ™, rough wedges cut
about 25 cm deep into a well-bedded halite. The wedges are
filled with gray clav, and are covered by a very clean,
coarse-crysialiine salt, On the horizontal plane, visible m
the roof, those wedges form a polygonal pattern (Fig. 3a,
b, See aisc Dellwig (1972),

Also this object shows the activity of brines of reduced
concentration, producing a lack of precipitation and occur-
rence of corrosion of the last-built deposil.

SNETWORK” IN THE SCHWADENSALZ
OF GERMAN ZECHSTEIN 3

Another example may be taken from the *‘Schwaden-
salz’’ in NW-German Zechstein 3 thera. There one ob-
serves a series of 3 hardground horizons, that means dirty
halite members, each of which is overlain by extremely
clean rock salt of descendant origin. All of these 10 signifi-
cant memhers have been proven to be stratigraphic marker
beds which can be waced through this part of the Zechstein
hasin which is known in NW-Germany {Herde 1933; Rich-
ter-Bernburg 1972, Fig. 9, p. 3%; Es-Said, 1974). In some
of the “‘dirty” zones, = very partivelar structuré occurs,
generaily called a “network”.
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Aberrant Vertical Structures

Namely, the impurities of the rock salt don’t appear dif.
fuse but are concentrated into datk stripes, These stripes
form a pelygonal palen on the horizontal plane whereas, in
vertical exposures, they run downward from the top of the
zong, like roots of 20~60 cm length., The whoie has the
shape of palisades, as shown in Figure 5. The presence or
absence respectively of the netwotk in the dinty zones (s 2
clear stratigraphic feaiure. The whole structure, aberrant
from the normal type of bedding, shows a clear relationship
with, or the result of intraformational pauses in precipita-
tion, connected with redissolution events,
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DAMENTAL RECRYSTALEIZATION
IN THE MUSCHELKALK- SALT

A cermin similarity in principle is shown by some
phenomena which are typical for the rock salt depostt of the
Middle Muschelkalk n 8W Germany., Together with
Schachl (1%54) we note that there is also a palisade struc-
ture, aot very different from the shape described above. In
the Muscheltkalk-Salt too, the impurites of ashydrine,
dolomitic marl ete. appear concentrated into more or less
vertical dirty stripes. These are also abvious in vertical sec-
flans, Le. in the walls of the mines, wiereas an irregular

Figure 3. Clay wedges, cutting info 2 normal halite sequence, are overlain by dclean, descendant
halue a), The wedges have & polygonal paticen, to he seen in the roof by, & similar photo has been
pubh&hw by Dellwig, 1972, p. 5% but there it is printed in a wicng positionand causes misinterpre-
mtz(ma Permian Salt Mine “i{aaapoh__, k ' :

Figure 4. Schwadensalz in German Zechgein 3 theta. Mines near Harnover. )~ Dirty”” 2one
(= hardground) with rocts of dark impurities. Nearly vertical section, sbout 1.5 m high b) **Net-
work"” of impurities, visible in the lower part of the picture by obligue section, almiost i the
bedding plane. Photo ahout 2 m high.
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network or pelygonal pattern s visible 1 horizontal expo-
sures as on the ceiling of the mining rooms (Fig. 6t}

This palisade stwucture concerns g rock salt member of
1220 m thickness the origin of which s of particular inter-
est. For, a primary well-bedded halite has heen transformed
later into this coarse-crystatling, massive salt rock which is
called **Lower Salt’” by the miners. It can be observed on
the exposures that this transformation and recrystailization
happened from the roof owards the bottom of the deposit
like a kind of digestion of the originally well-bedded
material,

The vertical palisade structure of the Lower Salt is cut at
its surface by a sharp usconformity, and is covered by

Figure 5.  Maodel, showing the arrangement of the impurities ia
rock salt palisade structures.

clean, plang-bedded halite, called —Bandersale™, which
doesn't show the least secondary alteration (Fig. 6a}. It is
abviots that these events of fundamental recrystatlization
and of overbedding were syngenetic processes. That coin-
cides with the fact that the same featurs occurs cverywhere
in the Muschelkalk Salt where it can be observed between
the Elbe dver and Swirzerland, f.e. in an Area of about
$00 km length, That means that a large part of the basin was
stmultanecusly concerned.

One other phenomenon has w be mentioned. The plane
of unconformily between Bandersalz and Lower Salt, in
sone places shows deep, bowl-like holes of 20 to 30 m di-
ameter and around 13 m depth. And the filling Bindersalz
marks siumping movements towards the center of these
bowls. Somewhat higher. the bedding is equalized again,
but there are at least 2 generations of these holes (Fig. 7).
Thus, it must be assurned that the histus in deposition took
quite a loag fme. Anyway, the similarity with karstic
rhenomena is undeniable, though the solution activity
surely hoppened in a submaring environment, Here it may
only be menticned rhat there are reasons for the presumption
that, in some arcas, the whole mass of the Lower Salt has
been removed by these intraformational events.

“ROOTS” IN THE KEUPER SALT
OF CHESHIRE
Now we come o a problem which is slso observed in a
Triassic salt deposit, The rock salt of Keuper (Upper Trias-
ste) in Cheshire, UK. is well exposed in the Meadow Bank

Figure 6. Muschetkalk-Salt near Heiibronn, SW-Germmany.
a) Lower Salt wilh verrical stripes of impurities, fundumentally
recrystaliired and covered by an unconformably deposited, well-
hedded halite, b The palisade structure of the Lowsr Sale. The
roof, visible mn the upper part of the phow, shows the polygon
patters; the wail, in the lower part of the piciure, shows the vertical
stripes.
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Figure 7. Schemaic section through the rock sult deposit ia the Muschelkalk of Heilbronn.
Iy anhydritic base, 2\ primary well-bedded hadile, preserved in rudiments, 3) Lower Salt. by recrys-
tattization transformed from 2, 4) Bindoepsalz, urconformably covering the Lower Salt, 5) bowi-
formed hole, siunpicg of Bandersalz, 8) similar kole of hsgher age. {See also Richier-Bernburg
1578, Figure §

Figure 8. The ""Root’ structwres in the Keeper Sajt of Che-
shire, UK. a) and by Waulls of mining rooms. More than 4 roots of
an older Feneration can be distinguished. They are cut by an un-
conformity and followed by well-bedded halite. Two roots only
{most feft and most righty belong to the younger genervation of
roots. ©) Tiw roof. Large polygons and their connection with the
youuger r0ots, (o be scen in pictures ofa,
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Mine. The salt there shows z normal horizontal, though ir-
regular hedding of halise with brownish marly impurities.
This plane structure is roughly intermupted by almost verti-
cal incisions. These forms, at a distance of 2 m or kess from
each other, start near the ceiling of the mning woms and
reach downward, almost vertically, nearty 1o the base. With
a length of 4- & m they ook like big roots. The interior of
these incisions is also filled with salt, and this shows a kind
of bedding which gocs paralizl to the vertical border. That
looks Tike glove fingers sticking into ang another. Two gen-
erations of these roots can be distinguished. The older gen-
eration is cus by an unconlormity formed everywhere in the
same stratm, and is covered by normal, weil-bedded halite.
The younger roots, reaching fasther up, can be followed w
the ceiling of the rooms. There they fonm (together with
their brothersy u large retwork, each unit of which has a
diameter of a tew meters (Iig. 8.

Alogether we can stale that the structure af vertical
piligrs ot palisades und the polvgonal poitern are represented
here also, although on a differeat scale. The cardinal differ-
ence. from the Muschelkalk salt, described above, is the tack
of any recrysiallization in Cheshire Keuper. On the other
kand, we find some shnilarities with shapes visible in the
Schwadensalz of Zechstein 3 in NW-Germany, mentioned
before, This salt shows also vertical roots of some meters
length, consisting of clean descendant habite, which reach
dowen from a pure vone info a dirty horizon, The borders of
these roots are also sharp like in Cheshire, though they are
oot srratified like there {Tig. 9.

SUMMARY AND PROBLEM

In summary, we observe strange verlical structores in
well-bedded rock salt deposits of different straligraphic uge
and different tectomic position. The relationship of the vari-
qus facts is obvious. The comnmon phenomenon in all cases
is a pillar or palisade structure, 1.e. the wyangement of the

impurities into a} vertical stripes and into b} a horizontal
network or polygon pattern, Recrystallization may be fun-
damental or almost missing. o all cases the whole is uncon-
formably covered by well-hedded haliwe of primary deposi-
rional shape. Theough the derails of the Teature are different,
the principle is verv similar,

As far as the reason for the origin of these remarkable
structures is concerned, a degradation of the mether brine,
Le. & reduction of the concentration, may be the main fac-
ror. The result was a redissolution, toral or selective, of the
last formed sediment, That means, we can see this event as
a submarinc karstic process, conrected with total dissolu-
tion and/or fundamental recrystallization. In any case, all
these things belong to the early diagenesis.

The main problem is the genesis of the polygon struc.
tures. Any drving effect, producing = kind of mud cracks,
can be excluded with respect of the vast lateral extent during
a short geological moment, and also with respect of the
iength (= depth) of the roots, which is 6- 10, even 13 m.
Besides, all other facts speak for permanent water cover.
But, looking for comparable shapes we find basalt or other
volcanic columns formed by cooling, or perhaps a simnilar
pattem in a new-frozen ice cover of a lake (Fig. 10). We
may everywhere note a shrinking act. However, if drying
and cooling are out of the question as we may maintain,
what kind of power may be responsible for the palisade
structures in rock salt deposits of considernble thicknesses?
{ am afraid that we tind no more satisfying explanation than
for the basalt columns.

DISCUSSHON
H. Borchart,

Comment. Einigkeit besteht beztiglich des Sachverhalts, dass
sich uuch ro Salzlager des Mittleren Muschetkalks snd angren-
zenden Gebicte von Frankreich und der Schweiz sehr intensive
Rekristaliisationsprozesse  sbgespicht haben, Hare Gepgensatze
#ibt es jedoch belreffs der Frags, wann und im Gefolge welcher

Figore 9. 'Roots,” filled with descendant clean halite, reaching zbout two tmetess into & *'dirty

3

zomne' (= hardground} of the Schwadensalz, Zecastein 3 theta, NW-Germany.
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Aberrant Vertical Structires

Figure 18. Polygonal patterr in a new-frozen ice cover of a
shatlow ke, Muschsee, Hannover.

Vorgange sich diese Rekristallisation sowte die Entwicklung der
keute beahachteten gréberan Strukruren und feineren Gefiige voll-
zogen hat. Herr Kichter-Bernburg mdchte haupisdchhich Descene
denzprovesse T die Umlisungen und Hir die Ausbildung von
recht reinem Steinsalz mit oft om- bis dm- grossen Kémem ve-
rantwortlich machen.

Aghalich grob kristallisierre NaCl-Gesicine erc. haben in vie-
len Salinarformationen weliweile Verbreitung. Sie werdes von der
Mebrzaki der Autaren bis haote viclfach alz guasi-synsedimentdr,
“diszendent’’ (ihelich wie frdher um 1907 Everding) oder
schliesshich auch als spirestens diagenetisch enistanden gedeutet,
So erklint werden such zahirciche grob rekristsilisione Salzge-
stefne in deutschen und aosserdeutschen Lagerstitten des Zoch-
steins und anderer Formationen., Wesentliche Beeinflussung der
Laugenwanderumgen durch sektonisehe Frozesse solf dabel ange-
bhich medst nicht bedeulsam gewesen sein.

Dempegeniiber ist van R. Kokorsch Rir das Stassfurt-Kattlager
von Hildesta- Matnildenkall zwingend nachgowiesen worden, dass
intrakrastai mobilisierte and reduzierend wirkende Laugen 7.B.
fir die Entwicklung von graugefirben langbeiaitischen ~Terra-
eder-Zoner " verasowartiich zu machen sind. Die Langbeinitkns-
talle kénuen hierhei in idioblastischer Form auch cm- bis dm-
Grisse erreichen. Wahirscheintich gemacht hat R. Kokersch, dass
a5 sich um aufsteipende (ond niche deszendente Latpen gehandelt
hat, die rheinisch streichende rektonische Zerritiungs-zanen wm
Aufstieg henutzt haben. Sie diirften letzten Eades aul “Erdol-
muttergesteinswisser” ol gul Losungen aus den vielfach bitumi-
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ndsen wnd anhydntischen Liegendschichten des Stassfurt-Stcin-
salres rurfickzutfiihren sein. Im ogeossen rewht die bimkristailisa
tion {sinschlizsslich Ummineralisationy und die fazielle Differco-
verung des Stassfurdagers von Caraaliiten- boute besonders in
Rerzyaisch sreichenden Zonen— dber Kicserizische und langbeini-
tische Hartsudze bis zu habiischen Totalventaabungen, dic regional
bevorzugt in rheinisch strewchenden S8W-NNO-Zonen vorkom-
men

Radiozktive Alfersbestimmangen an fangbemiten des Stass-
furt-Kabilagers durch F-P. Oesterie viad durch DDR- Autoren
haben in neucrer Zeit nachgewiesen, dass die Bildung und Ear-
wicklung groblrisiqilinidiomorpher Langheinite n. 101 bis dber
102 Mflhionen Jafre finger ¢ aly echsweinzeitfiche Sedimenta-
tionsprozesye, mogliche Deszendenzen oder auech diagenctisehe
Proreyse. Das Festhalten an alektonssch pegrindeten, & zech-
stemyeitiichen Vorstellungen fiir derantige Re- und Unthestallisa-
tionsprozesse crscheint mir duher siemiich unverstindlich,

Dass injrakrustal-tektonische Beanspruchung, welche die Salz-
pestesne schon in einem Zostand mit den gegonwirtigen Fesug-
keitseigenschaften setroffen haben muss, eine enscheidende Rolle
gespicit hat, wird agch durch die grindiichen Ustersichungen der
Fagieswechsel und Reknswlbisationsprogesse im Verband des
Rornenberg-Kalilagers im Werk Salzdetfunth dierch (3. Siemeister
klargestatif. Scharfe und vickach senkrecht zur Schivhiung durch-
serzende und mit grobkristallinem Sweinsalz e, gefiilite Spalen
it oft dm-Michigkeiton—zanz dhnlick den hervorragend schd-
nen, von G. Richter-Bernburg gezeigten Bildern aus den Neckar-
Muschelkalk-Salzen—demeonstriersn in beiden Fillen Jie grosse
Bedeutuag post-diagenetischer, intrakrustab-tektonischer Prozesse.

Vergieichbare rein vinkristallisierte Stemsajzmassen ¢te. {in-
den sich im Werk Salzdermierth aber nicht nur in x vertizalen Spai-
ten, smdern auch bangs schichtparalleler - Aufbidterungsiugen’’,
oft in Stirke von t - 3 Dezimetern, sodass diese von Sydow als
angehliche “{onerstc Feithiinke™ gedeutet werden konnten, Vil
der hictbei beobachteren Grob- und Feingefige sind jedoch durch-
aus mit denen der Muschelkalksalzgesteine vergicichbar,

Alie derartipen Erscheinungen soilien aber die Unwahrschein-
lichkeit von synsedimentidren oder auch deszendenten Erklirungs-
versuchen erxennen bassen. Bei den Zochsteintagern spielte die
seit dem spiteren Mesozoikum hauptsichlich in jurassisch-xre-
wazinischer Zeir einsetzende *Sulzkissenbildung ™ (vl Trusheim,
Sannemann) einz bedeutsame Rolle, vor ailem aber der splier
stirker werdende Wiederautsticy der Salzmassen, der zwungs-
ldufig mit dominivrend dehnender Beapspruchung gekoppelr ist.
Hierpei konate es bel entsprechender Temperaturzbaahme aus den
intrakrustal wundernden Laugen zur Wiederausscheidung von
NaCl ctw n Spalien-, Kluit und Aufblatterungsfugen komimen.
Die hierbei emstehenden Gefiige sollten durchaus mit denen der
Muschetkalksalze verglivhen werden kénnen.

Im Falle des Werkes Salzdetfunth hat G. Siemeister die Her-
kunft der—im Ronmenberglager umkristaibisierend wirkenden—
Lésungen aus der Ambydrirmitiel-Zone nachgewiesen, also deren
Herkunft aus dem geologischen Hanpenden, Dic mit grobkristalli-
nexn Sulzen gefiiliten Spalten bilden in diesem Falle dfters dhnliche
Gebilde wic die “"Wurzein™ der Neckusalee (m Sinne von
3. Richter-Bernbuzg). Das schon in den grumdlegenden Unter-
suchungen von E. Schachi fesigesiclie palygonate Netzwerk von
meist =+ vertikalen " Schmutzstreifen” st m.E. als System von
Absikbahnen'’ inperhulth des primis stirier von tonigen Jubires-
nngen durchserzten Salzes zu sehen. Bewicsen wird dies u.a. auch

frnim B e T e e

o e el e B e i R gt 0 L R R



166 Fifth internationa! Symposiuvm on Saft—Nprthern Ohio Geologice} Socioty

durch vielfach grossere, dabei aber unrcgeimiissig venzilkie An-
sammbimgen von Tonmasscn am Liegenden des im Rasm um
Heithronn haupisichlich abgehawer Sazlzes. In der kritischen
Phase der Heraushildung der hier dominierenden Gefiige und
Erschetaongen mass das jetzt mest * massig entwickele Abbau-
salz stirkstens von Laugen durchivinkt gewesen sein. Dabei igt
eine Altersbeziehung klur und wichtig: Die tomigen Absink-
bahaen' sind iher als die angebbich voilig atektonischen™ Aul-
wolbungen dex Liegenden, weil die Schmutzstrerien in dea Kon-
tektzonen der Buckel Gfter rypisch amgebogen erscheinen.

For dic Zechsteinsalze liegen die wichtigsten Re- und Umkns-
tablisationsprozesse ca. 100 Millionen Jahre nach dem primiren
Absatz sowie mdghehen Deszendenzen etc. im Sione von Ever-
dirg. Richter-Bernburg und amleren Actoren,

Die Entwickiunyg vor ofl dhatichen Grob- und Feingefligen in
den Muschelkatksalzen hat sich lauwt Vortrigen von L. Hauber
{1-08) und H. Wild (1-31} dbar “lange Zeten ™ ——also dogh wohl
auch bis in die Urdsserordnung geotogischer Zeitgn—erstreckt.
Ucher dos genaue Alter der bedeutsamsten. Rekristatlisationspro-
zesse gibt es aber i diesern Falle der Salentassen des Mittleren
Muschelkalkes leider keing exskten Dawn. well Kalium-Min-
erafien fiir redicaktive Abersbesimmungen fehien. S0 kdnnen
viete Erscheinungen und genetischen Proresse heute noch keipe
endglinige Erklarung finden.

Answer. Herr BORCHERT geht auf die von mir behandeien
Tatsachen nichl ¢in, sondern entwickelt in groler Breite saine be-
kannten Grundsakzvorstellungen. die zwar als sclche durchaus
diskussionswiirdig sind, sich sber leider weit von dem hier be-
sprivchenen Thema eatiernen.

Dic Frage isi doch hier nicht, ob und wo dberall 23 grobkristal-
line Saire gibt. Auck mir sind die m'-groBen und noch ausgedehn-
seren Grobkristalt Nester im Heilbronner Muschelkalk-Saiz patds-
tich hekannt. Man Filit o geradeza dwriber. Nur sind sie klar viel
iinger und ganz anderer Hatstchung als die hicr zur Debutie
stehenden Strukturen. Es wilre ein Fehler, beides (n einen Topf 2u
werfen. Was ais Erscheinung von Jingeren Erelgnissen zugedeckt
wird, ist nun cinmal dlier—eine Binsemweisheit der historischen
Geologie, die mas nicht vergessen darf, Wenn man gar die darge-
stellten Fakten mit Erscheinungen in verschiedenen Kalivudzen
vergleicht, die damit rein garnichis gemein haben, dunn hat man
mich wohl—vielleicht akustisch—aberhaupr nicht verstanden,
was ich sehr bedaure,

Robert Kuehn

Comment. Die Untersuchung des Bromgehalts in unmittelbar
nebencinander liegenden hetlen und dunklen Streifen sus dem Un.
teren Salz von Steinsalzwerken Stetlen und FriedrichshalkKoch-
endorf, hat ergeben, dass der Bromgehait in den dunkien Streifen
siets etwas hiher 15t als in den heflen (heigpielsweise in Friedrich-
shall/Kochendorf in hetlen Streifen D.0625-0,0022, in den dunklen
£,0030-0,0036 Gew % Br pro 100 NaCl). Bicser Betund st wohi
derart zu deuren, dass die Mutterlangen des Krisuailisuls der dunk-
fen Streifen etwas konzewtrierter gewesen sind, abso waghrschein-
lich lateralsekretionire Laugen aus der Marrix gewesen sind; aber
keinesfalis kinnen ey verdiante Ldsungen gewesen sein, wie sic
sich etwa aus dem freigesctzien Knstallwasser eines Uebergangs
Gips — Aphydrit ergeben hittien,

Apswer, fch denke fir den Beiwag zum Probler.

lounn Grigorimdis.

Comment. Diz Interprefation der poiygonalen Strokiuren in
den Halitgesteinen als Trockenrisse bestitigt uns hewie die Natur
sefhst, Ere in unserer Zeit vorhandenca Salzsesn gehen uny Bei-
spiele von polygonalen Strukiuree im Salz, die dem Austrock-
nungsprozess  zususchreiben sind.  Diz Trockenrisse  bieten
wiederam dem unpesittigien (agressivem) Wasser gute vertikaie
Angriffstliichen an, sodaBsolehe Verdauungsginge sntsicher, die
oben breiter sind, wittrend sie nach unter schimiler werden, bis sie
schiieBlich ausklingen. Dieses Phinomen ist cioe Folge des fort-
schreitenden Sittipunysgrades der Losung, weiche damir ihr Auf-
Wsungsvermbgen damit veriert,

Answer, Pulygomaie ~'Trovkpungsrisse'™ in mexenten Salz.
ablagerungen sind in viejen Publikuationen abgebildet. Auch mir
sind aus vielen natiriichen Salzseen und Becken von Meeres-
salinen selche Polygosalstruktiren sehr verschiedener Grd e be-
kannt. Ldsungsvorginge kdunen aatiirlich giner Anlage von Ris-
sen sbwiirts folgen. By ist Herrn Grigoriadis zuzustimmen, dad sie
dabet durch atlmihliche Aufyitigung nach unton an Wirksamkeit
verlieren. Schos deswegen erscheint s also fraglich, ob sich Spal-
ten ablein durch Salzautidsung mehrere Meter nuch unten hin ver-
l&ngern kdnnea. Leider istes bet den rezenten Ablagerungen tech-
aisch vamiglich, den Spallen abwirts mehr als wenige dm 2y
folgen. Cbrigens habe ich, chenso wiz Herr Chigoriadis dicse
Spalten zupichst—sozusagen *“selbsiverstindlich”—fir Trock-
nungsTisse gehalien. Es i3t aher offensichthich. dab sie auch witer
Wasserbaedeckung enstehen. Wenn sie also nicht unbedingt
Trocknunpsrisse darstelien, so gehen sie doch cnscheined aof
Schrumpfuagsvorgiinge audick. Aber welchey st die Ursache fiir
die *'Scheumfung''? Die Frage wird damit noch verwickelter, dat
cas Polygonalsystem keilneswegs immer aus Spalien sondern oft
aus kleinen (s ¢twa 3 om hohen’t Wilien besteht, also aus Falten,
in denen sich also nicht Volumen Yerminderung sondern Volu-
mien- Vermehrung abzeichnet.
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