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Stop 12: Mannamaa drill core, western Estonia

Marko Kabel

Location: Latitude 58.83816°N, longitude 22.62839°E; Hiiumaa Island, western Estonia.
Stratigraphy: Complete Ordovician succession from the Tremadocian to Hirnantian.
Status: Reference section, drilled for geological mapping in 1988.

More information: https://geoloogia.info/en/locality/498

The Miannamaa (F-367) borehole was drilled in the cen-
tral part of Hilumaa Island, western Estonia, with the aim
of 1:200000 deep geological mapping (Poldvere 2008).
The borehole is 358.3 m deep. The Ordovician strata in
the Ménnamaa core are covered by the 29 m thick Qua-
ternary cover and ca 17 m of Silurian limestones. Ordo-
vician strata start from a depth of 46 m and continue until
183 m. Being near to the Kérdla impact crater (Sand-
bian in age), the succession is weakly influenced by its

ejecta in the Tatruse Formation, Haljala Regional Stage.
During different periods, the core has been sampled for
microfossils (chitinozoans, acritarchs, ostracods etc),
geophysics and geochemistry (e.g., Grahn et al. 1996;
Hints et al. 2010; Kiipli et al. 2008; Meidla and Ainsaar
2008; Meidla and Tinn 2008; Nolvak 2008; Pdldvere et
al. 2008; Shogenova and Shogenov 2008; Truuver et al.
2021; Suuroja et al. 2008; Uutela 2008).

Fig. 12.1. Mdannamaa F-367 core box No 34, showing a series of Sandbian K-bentonites with
the Kahula Formation, including the infamous Kinnekulle Bed, which marks the base of the
Keila Regional Stage. Photo from the Estonian Land Board database.
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38.0 ‘ ‘ "| 37,0-46,0 m — Limestone (grains 10-40%) with marlstone films and interbeds (10-20%), light-grey,
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light yellowish-grey to grey, in some layers pyritized, texture: indistinctly medium- to thin-bedded.
46,5-49,1 m — Biohermal limestone (Térevere Mb.; grains often >50%; boundstone), in some layers dolomitized, light-grey, texture:
- [ 48.0 - indistinctly wavy-bedded to massive.
E sl 49,1-49,3 m — Limestone (Siuge Mb.; grains <25%), brownish-grey with calcitic marlstone interbeds (5%).
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[ 58.0 ‘N ‘ At 54,1 m the pentamerid brachiopod Holorhynchus giganteus is found.
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[ N ‘N ‘ Carbonate clasts (0,5-4 cm across) are observed in up to 10 cm thick intervals.
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[ 84.0 7 Fig. 12.2. Ordovician succession in the Mannamaa F-367 drill core,
r 11 Hiiumaa Island, western Estonia.
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—— | =/ | 87,0-92,4 m - Limestone (grains 10-30%), light grey, slightly argillaceous with interbeds of highly argillaceous limestone and
[ 88.0 - [ —//[ | maristone (bioclasts up to 30%),

texture: thin- and medium-bedded, rarely thick-bedded and nodular.

03 Upper Ordovician
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 90.0
L —'| — | The discontinuity surface is pyritized.
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E 4= ‘ " | 92,4-98,0 m - Calcareous maristone (bioclasts in some layers up to 50%), dark greenish-grey, intercalation with greenish-grey,
040 ‘/ — ‘ —| medium to highly argillaceous limestone (grains 10-25%),
Q- 94.0 9~ 7
§ L I T* ’/‘77 texture: thin- and medium-bedded, in places nodular.
[
oF960- — [ —
§ L . ‘/i ‘ _| Phosphatized discontinuity surfaces lie on the lower boundary.
98.0 oo
r98.0 ~VVvvVvy
T 98,0-104,0 m — Limestone (grains 10-25%, in some layers <10%, often pyritized), light grey and yellowish-grey, with marlstone
r 1 |7 ] | (ioclasts up to 30%) interbeds (5-10%),
F10004 |
i ‘/, ‘ texture: thin- and medium bedded, in places nodular.
[ B ’
~102.0 ‘ m ‘
L 4 7
m ‘ A phosphatized and pyritized discontinuity surface lies on the lower boundary.
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‘/ ‘ ‘ ‘/ 104,0-108,0 m — Limestone (grains <10%, in some layers <25%), beigish light-grey, with rare calcitic maristone interbeds (1-2%),
o B 7
'S‘ | 106.0- ‘ /‘ ‘ ‘ /‘ texture: indistinctly thin- and medium-bedded.
@ ‘ ”‘ ‘ Calcite-filled primary and secondary veins are found.

108,0-113,2 m — Limestone (grains 25-50%), light greenish-grey, slightly argillaceous with marlstone (bioclasts up to 50%) interbeds
7 (5-20%),

texture: thin- and medium-bedded, rarely indistinctly nodular.

”—/‘ — | At 108,5-109,1 m lies a beigish-grey, burrowed micro- to cryptocrystalline limestone interbed.

Discontinuity surfaces are pyritized.
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113,2-117,4 m — Limestone (grains 10-25%), light-grey, with marlstone (bioclasts up to 10%) interbeds (<5%),

r b ‘ /| texture: indistinctly thin- and medium-bedded.
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116.0 ‘ ‘ ‘ —{ Discontinuity surfaces are pyritized.
[ T T
-118.0-] ‘ ‘/‘ ‘ ‘ ‘ ‘ ‘/‘ 117,4-126,4 m — Limestone (Tudu Mb.; grains 10-25%), light beigish-grey, with rare marlstone interbeds (<5%),
7
r /‘ ‘ ‘ /‘ texture: thin- and medium-bedded, very rarely thick-bedded.
~120.0
‘ ”‘ ‘ The uppermost 0,5 m contains kerogenous interlayers, at 117,45 and 117,7 m lie dark brown distinct kukersite oil shale interbeds
r AT L 1]] (thickness 1 cm and 5 cm, respectively).
7
r122.0v5 Y Discontinuity surfaces are pyritized.
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- - 126,4-138,2 m — Limestone (Piilse Mb.; grains <10%, in some layers 30%), light-grey, with rare marlstone interbeds (<5%),

with small pyrite mottles (especially at 128,0-133,0 m), in places with beige shade,
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L
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texture: thin- and medium-bedded.

Calcite-filled veins occur.

138,2-138,8 m — Limestone (Térremée Mb., grains 10-25%, rarely <40%), light grey, slightly argillaceous with rare marlstone
interbeds (5%), texture: indistinctly medium- and thin-bedded.

Discontinuity surfaces are pyritized.

138,8-141,0 m — Calcareous marlstone (bioclasts in some layers up to 40%), dark greenish-grey, intercalation with light
greenish-grey, in some layers dolomitized, slightly to highly argillaceous limestone (grains 10-30%). Clay content increases
downwards.

(Hirmusew

141,0-157,3 m — Argillaceous limestone with calcareous marlstone intercalations.

Limestone (grains 25-60%) is light grey or greenish-grey, mainly medium to highly argillaceous. Grain content increses upwards, in
some layers bioclasts are accumulated in up to 5 cm high conic bodies with distinct edges. At 144,0-146,0; 148,0-148,8 and
154,0-155,0 m interlayers of slightly argillaceous, often microcrystalline limestone are common.

”‘ —| Marlstone (bioclasts in some layers up to 40%) prevails in the intervals 141,0-142,6; 146,2-147,4; 149,0-152,6 and 155,0-156,9 m,
-146.0- /7 /‘ —| where calcite and clay content changes in thin layers and patches.

Texture: indistinctly nodular or thick- to medium-bedded, with micro- to thin-bedded intervals (thickness up tp 10 cm).
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o
Xlg ET—T Fig. 12.2 (continued). Ordovician succession in the Mannamaa F-367
3 . . .
£ | I—T— drill core, Hiilumaa Island, western Estonia.
X ]
1520 7 ‘
[ I ‘ ”‘ — At 156,44 m and on the stage boundary lie greenish-grey K-bentonite beds (thickness 1 cm and 40 cm (Kinnekulle), respectively).
+154.04"—'] —
[ ’7 ‘ 7 ‘ —| 157,3-158,6 m limestone (Johvi Substage; grains 25-50%), light greenish-grey, with rare marlstone interbeds (<5%), texture:
L4ggn-l | —— | medium- and thick-bedded. At 157,7 m lies 2 cm K-bentonite bed.
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r === 158,6-160,2 m limestone (Idavere Substage, Vasavere Mb.; grains in some layers 25-50%), light grey and greenish-grey, with few
| 158.04 ” ! marlstone (contains spicules of the sponge Pyritonema subulare) and many K-bentonite interbeds, texture: horizontal and wavy,
. L ‘/\‘ ] medium-bedded.
L ‘/
| F160.0-—t
% L 160,2-165,2 m — Limestone (grains 25-50%, in some layers >50%) with marlstone interbeds (<5%), light greenish-grey, texture:
= ‘” /‘ wavy, indistinctly thin- and medium-bedded, in the uppermost part thick-bedded.
T 21 162.0- 7
(7]
2 m ‘ n At 164,8-164,9 m silty limestone (in the lowermost part bituminous) with a siltstone interbed ("Kardla Impact Event") is found, covered
E r 7 ‘ ‘ with burrowed rock.
Lreaol |
’ ‘N /‘ A wavy, pyritized discontinuity surface lies on the lower boundary.
I~ -
2 | =L166.0 165,2-168,4 m — Limestone (grains 10-30%), light grey and brownish-grey, with calcitic marlstone interbeds (<2%), in some thin
S| £ i ‘” ‘ layers slightly kerogenous.
;:" il i ‘ /tt thin- t di dular, in th t part thick-bedded
exture: thin- to medium-nodular, in the uppermost part thick-bedded.
ﬁlc_'@ | 168.0- ‘// pp ps
% gL 1Y T M 168,4-170,170 m — Limestone (grains 10-30%), light grey and greenish-grey, in places slightly argillaceous with marlstone interbeds
g S " \ (<5%), texture: medium-bedded, in the middle part thin-bedded or nodular. Discontinuity surfaces are pyritized and phosphatized.
N 6 [170.0~vV—~V—vy~vy - - -
\ X ‘ T ‘ 170,0-177,0 m — Limestone (grains 10-25%) with rare marlstone interbeds (<5%), light grey (some layers with brown spots),
- - T
S - 1 172.0-] ‘ 7| texture: horizontal and wavy, thick-bedded with thin- to medium-bedded intervals (thickness 5-10 cm).
5|2 '
3 g ol - ‘N ‘ ‘ - At 174,8-175,4 m and 176,0-177,0 m occur grey dolomitized limestone and dolostone with brownish-red patches.
T c
2 L@ > 1740 ‘” ‘ Discontinuity surfaces (impregnation weak) are phosphatized and pyritized.
= [ - ’
E m ‘ Rare calcareous ooids are found on the lower boundary.
s F176.0- |7 |
N 1/ ® ’
o o § r T ‘ 177,0-177,8 m — Limestone (grains 10-30%), light grey and grey, in some layers slightly argillaceous and dolomitized. Discontinuity
2 :zu L 178.0 surfaces are limonitzed and phosphatized. Lenses with iron ooids (up to 30%) are found.
3 s | T 1 177,8-179,2 m — Dolostone (grains 10-30%), dark grey with brown patches. Discontinuity surfaces and carbonate clasts are
S8 7\ phosphatized.
4 o
R "\ 179,2-180,2 m — Limestone (grains 10-30%), light grey with brown patches, with argillaceous and kerogenous or sandy layers. The
] .|\ lower part contains kerogenous dolostone layers, argillite pebbles, iron ooids and sandstone patches with bioclasts.
©
o 180,2-183,0 m — Quartz sandstone (Suurjde Mb.), with brachiopod fragments, light grey, medium-cemented, very fine-grained to
o v fine-grained, texture: inclined and mainly thin-bedded. Above 181,0 m occur dark brown argillite, maristone and bioclast-rich
vé g ° *\ interbeds of quartz sandstone (thickness up to 1 cm).
e
© E g 183,0-187,0 m — Quartz sandstone (Maardu Mb.), with brachiopod fragments and dark brown argillite (shale) interbeds (at
= 185,0-187,0 m 30-40% of the section, thickness in the upper- and lowermost parts up to 20 cm), light grey, medium-cemented, very
S | fine-grained, texture: medium- to thin-bedded.
0
2 187,0-190,0 m — Silt- and sandstone with interbeds and lenses of greenish-grey argillaceous siltstone and silty claystone. In some
& o | - layers violetish-grey argillaceous siltstone interbeds (1-2 cm) occur. Clay content changes vertically. Burrows filled with sand
S S § penetrate the bedding. At 188,0-188,4 pyrite aggregates are present.
=
= g | =
'g = Texture: horizontal, bioturbated, medium- to thin-bedded.
©
o
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g. 12.2 (continued). Ordovician succession in the Mannamaa F-367 drill core, Hiiumaa Island, western Estonia.
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