
nących na powierzchni miękkiego nie skonsolidowanego 
osadu - świadczą o pierwotności osobników gipsu. Po
dobna orientacja kryształów, tzn. takie samo ich nachyle
nie jest zinterpretowana jako wynik działania dennego 

prądu nasyconych wód, który powodował uprzywilejo
wany wzrost kryształów w stronę, z której prąd napływał. 
Wielkie kopuły obejmujące kilka warstw gipsu są przedsta"
wione jako pierwotne struktury tworzące się na dnie morza. 

ALICJA KASPRZYK, MACIEJ BĄBEL 

Instytut Geologiczny, Uniwersytet Warszawski 

GYPSUM OOIDS FROM THE MIOCENE DEPOSITS OF THE VICINITY OF STASZÓW 

In 1980 - 82, the Holy Cross Department of the Geo
logical Institute in Kielce led an investigation of the 
southern slopes of the Holy Cross Mountains, Central 
Poland. Bore-holes were distributed throughout an area 
placed along the northern extent of the Middle Miocene 
(Badenian) evaporites. In the vicinity of Staszów in the 
bore-hole Wiśniowa-I at the depth 22.80-23.08 m (Fig. 1) 
gypsum ooids (gypsolites: 2) were found within the sul
fate sediments. The layer which comprises the ooids reaches 
28 cm in thickness and it lies directly on the laminated 
gypsum containing gypsum crystals growing upward 
(Fig. 2). 

The gypsum crystals, which attain severa} cm in length, 
have grown simultaneously with deposition of finegrained, 
laminated gypsum. Rod-like algal filaments (0.05 -0.06 mm 
in diameter and to O. 7 mm in length) are poikilitically 
enclosed and arranged in layers in the gypsum crystals. 
The filaments are incrusted with calcium carbonate crystals. 
Such a structure indicates that algal mats participated 
in the formation of described deposits (similar filaments 
are shown in 1 : Fig. 5 and 2: Fig. 2). 

--"--"- 2 

Fig. I. Location of the bore-hole Wiśniowa-I against the extent 
of the Miocene sulfate formation on the southern slopes of the Holy 

Cross Mts (after T. Osmólski: 4, supplemented) . 

- extent of Miocene deposits, 2 - extent of the sulfate forma
tion, 3 - areas devoid of sulfates, 4 - bore-hole Wiśniowa-I. 

Ryc. I. Lokalizacja wiercenia Wiśniowa-I na tle zasięgu formacji 
siarczanowej miocenu południowych stoków Gór Świętokrzyskich 

(wg T. Osmólskiego : 4, uzupełnione). 

- zasięg osadów miocenu, 2 - zasięg formacji siarczanowej, 
3 - obszary pozbawione siarczanów, 4 - otwór wiertniczy Wiś

niowa-I. 
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The overlying oolitic sediment has distinctly detrital 
character (Fig. 2). Besides the ooids, thin crumpled gypsum 
crystals (sometimes greater · grains, rounded by abrasion 

Fig. 2. Polished surface of the core fragment from the bore-hole 
Wiśniowa-I. At the bottom: laminated gypsum with gypsum crystals 
growing upward. At the top: detrital, finegrained gypsum with 
numerous gypsum ooids filling a primary hollow on the sea bottom. 

Photo by B . Drozd. 

Ryc. 2. Zgład fragmentu rdzenia z wiercenia Wiśniowa-I . U dołu : 

laminowany gips z rosnącymi ku górze kryształami gipsu . U góry : 
klastyczny, drobnoziarnisty gips z licznymi ooidami gipsowymi, 
wypełniającymi pierwotne zagłębienia morskiego dna . Fot. B . 

Drozd. 



Fig. 3. Gypsum ooids within jinegrained gypsum and clay. Photo 
by B. Drozd. 

Ryc. 3. Ooidy gipsowe wśród drobnoziarnistego gipsu i ilu. Fot. B. 
Drozd. 

Fig. 5. Types of gypsum ooids: a - with concentric cortex, b -
with eccentr!c cortex, c - broken, 'abraded and corroded, d -

regenerated. 

Ryc. 5. Typy ooidów gipsowych: a - ze współśrodkowymi powłokami, 
b - z niewspółśrodkowymi powłokami, c - połamane, zabrado

wane i skorodowane, d - zregenerowane. 

and corrosion, to 3 mm in diameter) and aggregates of 
clay minerals occur there. In the upper part of the layer 
the gypsum ooids dominate (Fig. 3). The detrital materiał 
is mixed, and the layering is visible merely as a wavy 
streaking (Fig. 2 and 3). The oolitic sediment fills the 
pocket-like hollows between the gypsum crystals (Fig. 2). 
The crystals are slightly erroded and corroded. The sedi
ment resting underneath the bottom of the hollows pre
serves continuity of lamination and was not destroyed. 
The detrital materiał containing the ooids was evidently 
carried from the nearest vicinity and deposited at one 
sedimentary act. 

Commonly, the gypsum ooids are about 1 mm in 
diameter but maximally they reach 2 mm (Fig. 4). Their 
nuclei are formed by the larger gypsum crystals rounded 
by abrasion or corrosion, and occurring either singly 
or as aggregates. Most often the cortexes of the ooids 
are eccentric (Fig. 5). Microscopic observations testify · 
that the cortexes are built of many thin gypsum crystals 
creating units in which the crystals show nearly parallel 
orientation. These crystals have grown in crystallographic 
discontinuity or, in places, in continuity with the crystal 
forming the nucleus. Frequently an overgrowth rim of 
the gypsum crystals is developed around the cortex. In-

Fig. 4. Gypsum ooids within finegrained gypsum and clay. Arrowed 
is a broken, abraded and corroded ooid. Photo by B. Drozd. 

Ryc. 4. Ooidy gipsowe wśród drobnoziarnistego gipsu i ilu. Strzałka 
wskazuje połamany, zabradowany i skorodowany ooid. Fot. B . 

Drozd. 

Ryc. 6. Ooidy gipsowe wśród drobnoziarnistego gipsu i ilu. Pośrodku: 
grudka groniasta zbudowana z gipsowych ooidów. 

clusions of the calcium carbonate crystals arranged con
centrically occur in the ooids. Many ooids are broken 
(Fig. 4, 5, 6); some of them are often abraded and cor
roded, some others are regenerated (compare 5). Some
times aggregates of the ooids which show a character 
of grapestones (3 : Fig. 5) are visible (Fig. 6). They indicate 
that the partly lithified oolitic sediment was destroyed 
and redeposited. 

Gypsum ooids have rarely been described in the lite
rature. They occur in the Upper Miocenian of the Central
-Southern Apennines in ltaly (1, 2, 6, 7). From the ancient 
evaporites also anhydrite ooids from the Upper Jurassic 
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of the Netherlands are known (8). Halite ooids (halolites: 
9) and mirabilite ooids (Dr Jose Pueyo Mur - oral in
formation 1985) were noted in recent sedimentary en
vironments. 

The discussed gypsum ooids have been formed prob
ably nearby the shore in such places where the wave base 
exerted its influence on the bottom sediments and brine 
attained saturation allowing the gypsum to precipitate. 
The ooids were accumulated as the beach ridges similarily 
to the hali te ooids from the coast . of the Dead . Sea (9) 
or as subaqueous dunes and shoals (see 7 p. 109). The 
beach ridges and the shoals were washed away by storm 
waving and the oolitic sediments were transported and 
deposited in an offshore area. 

REFERENCES 

1. Ciara n fi N„ Da z z ar o L. et al. - I depositi 
del Miocene superiore al confine molisano-abruzzese. 
Boll. Soc. Geol. It. 1980 vol. 99. 

2. Ciara n fi N„ Da z z ar o L. et al. - Preliminary 
description of some Messinian evaporitic facies along 
Abruzzi-Molise boundary. Mem. della Soc. Geol. It. 
1978 vol. 16. 

3. Kutek J. - Kimeryd i najwyższy oksford połud

niowo-zachodniego obrzeżenia mezozoicznego Gór Świę
tokrzyskich. Cz. Il. Paleogeografia. Acta Geol. Pol. 
1969 nr 2. 

4. Osm ó 1 ski T. - Perpektywy strontonośności 9a
denianu północnej strefy brzeżnej zapadliska przed
karpackiego na tle występowania strontu w Polsce. 
Arch. IG 1978. 

5. Richter D.K. - Calcareous ooids: a synopsis. [In:] 
Coated Grains. Ed. T. Peryt. 1983. 

6. S c h r e i b e r B.C. - Environments of subaqueous 
gypsum deposition. Marine Evaporites. SEPM Short 
Course Oklahoma City 1978 no. 4. 

7. Schreiber B.C„ Hs ii K.J. - Evaporites. [In:] 
Developments in Petroleum Geology - 2. Ed. G.D. 
Hobson. 1980. 

8. V o ort hu y se n van J.H. - Anhydrite formation 
irt the saline facies of the Miinder Mergel (Upper 
Malm). Geol. Mijnbouw 1951 vol. 13 no. 8. 

9 We i 1 er Y., S as s E„ Z a k I. - Halite oolites 
and ripples in the Dead Sea, Israel. Sedimentology 
1974 vol. 21 no. 4. 

S T R E S Z C Z E N I.E 

W środkowomioceńskich (badeńskich) osadach gip
sowych południowych stoków Gór Świętokrzyskich, w 
okolicach Staszowa, znaleziono gipsowe ooidy. Występu
jący w cienkiej warstwie oolitowy osad jest interpretowany 
jako redeponowany przez sztormowe falowania z wałów 
brzegowych lub przybrzeżnych mielizn w strefę bardziej 
oddaloną od brzegu. 

ANDRZEJ WITKOWSKI, WOLFGANG E. KRUMBEIN 

Uniwersytet Gdański, Universitat Oldenburg 

SUBFOSSILIZED MICROORGANISMS FROM THE BIOGENIC LAMINATED DEPOSITS 
OF THE SHORE ZONE OF THE HEL PENINSULA 

Until quite recently much more attention was paid 
to the algal mats and stromatolites from carbonate and 
mixed (carbonate and gypsum in generally siliciclastic 
deposits) environments than to siliciclastic environments. 
These investigations embeded both sedimentological and 
geomicrobiological aspects of stromatolites and microbial 
mats (e.g. 7, 16, 11, 8, 2, 14). Only since quite recently 
more attention has been given to the algal mats and stro
matolites from siliciclastic environments (1, 3, 12, 5, 6). 

In constrast to the mats from subtropical carbonate 
environments, carbonates mineralisation does not occur 
in the humid climate-belt microbial mats. Generally the 
processes of calcification occur neither in microbial mats 
in temperate regions nor in those from tropical siliciclastic 
environments (1, 6, 7, 12). This is the main reason why 
it was thought that these microbial deposits could not 
be fossilized. It is a widespread belief that microorganisms 
developing on the quartz-sandy deposits have a rather 
small chance to be preserved, unless they have been rapidly 
buried, and anaerobie conditions have prevailed in the 
decay environment (15). 

Geredes, Krumbein and Reineck (5, 6) investigated 
modern deposits from the tidal environment, the N orth 
Sea, which are created by microorganisms and in order 
to describe them they proposed the term "biogenie laminate 
su bfacies". 
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All of the above quoted papers present the results of 
investigations carried out in hypersaline or marine en
vironment, whereas there are not materials devoted to 
brackish-water environment. On the other hand it is 
known that in terrestial environments, like peat bogs, 
microorganisms are mainly represented by fungi and 
heterotrophic bacteria (9, 4). 

Sedimentological and microbiological mvestigations of 
biogenie laminated deposits (organie matter intercalated 
with quartz-sand) at the shore zone of the Inner Puck 
Bay have been carried out. 

THE STUDY AREA 

The Puck Bay is the Western part of the Gdańsk Bay 
and is separated from the open Baltic Sea by the Hel 
Peninsula. The waters of the Puck Bay with the salinity 
around 7 to 8°/00 represent a brackish-water environ
ment (mixomesohaline). Among the hydrodynamical fac
tors responsible for sediment transport in the Puck Bay, 
currents created by the water level changes are the most 
important ones. These changes caused by meteorological 
conditions appear irregularly but they can rise the water 
level by up to 1.0 m (average 30 cm). They are caused 
by heavy eastern or western winds blowing constantly 
for some period of time (12) . At the extremely low water 


