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The Ordovician in the Koszalin-Chojnice region 
(Western Pomerania) 

ABSTRACT: Within the strongly tectonically disturbed region of Koszalin-Chojnice, 
fragments of Ordovician sediments have been found in 12 boreholes drilled by the 
Oil Research Survey and in two other ones drilled by the Geological Institute. On 
the presence of graptolites these sediments, developed in a silty facies, have been 
referred to the LlandelUan and CaraOOclan mcluding the Dicranograptus cZingani 
Zone. In the SE part of tile above region the occurrence has been noted of tuffite 

layers. 

INTRODUCTION 

Data ;rega!l'ding the oocurrenoe of Ordovician sedimenots in Western 
Pomera-nia are given by Dadlez (1967) and Modlizlski (1968) as well as bY' 
Teller & Korejwo (1967). 

In concurrence with the above authors, Ordovician deposits have 
been found in iboreholes -both of the Geological Institute (Jamno IG-1 and 
Jamno IG-2) and of the ,Oil Research Survey of Pila (Mia-stko 1 and Nowa 
Karczma 1). These boreholes, drilled in an area strongly tectonically 
disturbed, and extending from Chojnice in the -SE to Koszalin in :the NW. 
did not pierce the Ordovician (ModJjilski 1968). During the last ,few years 
several new boreholes were dItil1ed by the Oil Research Survey, ten of 
which (Fig. 1) reached Upper Ordovician silltstones underlying P.ermian., 
Carboniferous or Devonian deposits (Fig. 2). 

In the present paper are given -the results of the stratigraphic 
investigations of the Ordovician sediments from these ten bore holes 'With 

-reference to the data obtained by the authors menrtioned above. All the 
columns have been described by ,the writer in the core storage room at 
Pila, while the samples have 'been worked out in the LabOratory of 
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. Stratigraphy of the Institute of G~·ological Sciences of 'the Polish Academy 
of Sciences in co-operation with the UlIlion for Oil Mining. The Ordovician 
documentary materials axe kept in the above named Laboratory. 

The writer's most cordial thanks are due to the Head Geologist of the Union 
for Oil Mining for the access to materials, also to B. Sikorski, M. Sc., from the OU 
Research Survey at Fila for friendly help. 

LITHOLOGO-FAUNISTIC CHARACTERISTICS OF ORDOVICIAN DEPOSITS 

~e folloWing are descriptions of the Ordovician sediments reached 
in boreholes drilled by the O~l Research Survey,. going NW ~E. 

Borehole Sarbinowo 1 

As is shown by electric logging analysis, the Ordovician in this 
column directly underlies the Carboniferous sediments from a depth of 
2796.0 m. It is represented by darkgrey siltstones, sometimes dblamitic · 
with pyrite concentrations and muscovite flakes. The whole series is 
strongly slic1rensided and tectonically disturbed. The fauna (Table 1) is 
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Correlation of zones differentiated in the columns of the Koszalin-Chojnice area 
I - CJtmacograptus bicornls - OrthograptuB tTUncatu8 Zone, 2 - Gtyptogra.p,tus terettuBculuB -
Orthogrnptus acutus ZQIle, 3 - eOBional bOUnd.aTY between the ordGYlcla.n and the late 

PaleOZOlic sed.im.ents 

Table 1 
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composed chiefly of graptolites, together With which have been spora
dically found isolated. hiachiopod shells f'rom the Inarticu'lata group, also 
coprolites of mud-eaters. 

The drilling was stopped ata depth of 3000,0 m without piercing. the 
Ordovician sed.iments. . 
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Borehole Skibno 1 

Here the Ordovician sediments have been found at a depth of 
1727.0 m directly underlying Zechstein conglomerates beginning the 
Werra cyclothem. Lithologically the Ordovician series may be divided 
into three parts: 

the l-ower part between 2807.0 m (the final depth) and 1882.6 m 
consists of darkgrey .si11:stan€s with atb"lmdant fin~ musoovite fla'lres and 
with pya-iie which is dispexaed or occurs in ooncentratirons; 

the middle part from 1882.6 to 1802.3 an ·iIs represented ,by do1omitic 
darkgrey si!1tstcmes; 

the upper part is composed of dolomitic darkgrey greenish-tinted 
siltston.leS interoa'hl,ted in the top by darltgrey mudstones and red dalomitic 
siltstones. 

The whole series is strongly slickensided, steep dips dominate to 
a depth of 2386.4 an, higher up being from 10 to 50°. 

The relatively abundant fossil remains are shown in Table 2. 

Table 2 
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Borehole W yszeb6rz 1 

On electric logging data, the Ordovician sediments occur here under 
the Middle iDevonia!I1 fram a depth of 2724 m. The drilling was stopped at 
3046.3 m without piercing the Ordovician. 

Lithologically, the Ordovician is represented in this column by dark
grey siltstones with fine muscovite flakes; in places it is intercalated and 
laminated by dolomitic mudstones or greish-beige dolomite. From 2869.3 
m upwards the mudstones intercalations grow in number and pyrite con
centrations make their appearance. The whole series is strongly tectoni-
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cally distu'l"bed and 1t is characterized by dips ranging from 50 ,to 90 
degrees. 

T~e stratigraphic positions of this series are indicated by graptolites 
found between 2869.3 and 2873.3 m, namely Pleurograptus? sp., CZimaco
graptus cf. bicornis (Hall), C. cf. caudatus Lapw., and Orthograptus cf. 
'Calcaratus Lapw. Bemdes these coprolites of mud-eaters of Tomaculum 
problematicum Groom have been found between 2865.4-2869.3 m also 
between 2879.4-2891.3 m. 

Bo".ehoZ·e Karsina 1 

As is shown by electric logging data the Ordovician sediments occur 
here beginning at 3142.5 m and are represented by darkgrey silts tones 
occasionally green tinted and with pyrite concretions. The silts tones are 
strongly slickensided and the dips ra'nge from ·40 to 60 degrees. In the top 
the Ordovician series is in contact with Upper Devonian sediments, its 
bottom is not known since the drilling was stopped at 3203.0 m without 
piercing the Ordovician. 

At a depth from 3166.4 to 3169.1 m have been found: DiceZlograptU3 
of. sextans exilis E. & W., Pseudoclimacograptus cf. scharenbergi Lapw., 
Orthograptu8 Sp. and Gl08sograptus cf. hincksii (Hopk.), but only Clima
cograptus gp. between 3142.5 and 3143.0 m. 

Borehole KoSciernica 1 

According .to tl1.e electric logging data the Ordovician occurs in this 
column underlying the Middle Devoini'an Drom a depth of · 2818.4 m. The 
drilling was stopped at 2853.0 m without piercing this ·system. 

The Ordovician sed:iments are represented by darkgrey silts tones 
containing pyrite concentrations, fine muscovite flakes and browngrey 
dollO'IIlitic concretions in the top. The siltstones alre strongly sl'ickensided, 
the dips being c. 70 degrees. At a depth between 2850.0-2853.0 m have 
been fownd CZimacograptu8 cf. brevis E. & W., Glyptograptus .cf. teretius
culus (His.) and Tomaculum problematicum Groom, and Climacograptu8 
cf. minimus (Carr.) and Tomaculum problematicum Groom between 2820.0 
-2824.0 .m. 

Borehole Okunino 1 

The Ordovician here directly underlies the basal conglomerate of 
the Zechstein {Werra cyclothem) and was pierced by drilling from 1873.2 
to 2009.5 m. It is represented by grey-green siltstones, spotted in the top 
and containing fine muscovite flakes, thin anbydrite veinlets and pyrite 
concentrations. The dips are of c. 20°. A fragment of DicelZog1'aptus sp. 
has been found in the top part and coprolites of Tomaculum problemati~ 
cum Groom at the bottom. 
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Bore hole Brda 2 

According to electric logging data the Ordovician here occurs from 
2576.5 m underlying the Lower Carboniferous (Tournaisian ?). It is deve
loped as darkgrey brown-tmted siltstones with pyrite concentrations, in 
the bottom part locaUy with a darkbrown limestone intercalations and 
with mudstone interbeddings in the .top. The whole series is strongly 
slickensided and cracked. The fissures in the cracks are filled in with 
white calcite. Dips vary from. 30 to 90°. Drilling was st'Opped at 3000.0 m 
without piercing the Ordovician. Amplexograptus cf. perexcavatus Lapw., 
Glyptograptu8 cf. teretiusculu8 (His.) a'nd Tomaculum problematicum 
Groom have been found in fair abundance but only between 2727.0 and 
2733.0 m. 

Borehole Brda 3 

Ordovician sediments have 'been differentiated under the Zechstein 
anhydrites (WeITa cyclothem). The electric logging data show their pre

. sence down to a depth of 2133.0 m . Down to the final depth of the bore
hole (2902.5 m) the Ordovician is developed as darkgrey sUtstones, occa
sionally greenish-tinted, towards the top with thin beds of ·black mudsto
nes containing fine muscovite flakes, and with pyrite dispersed or in con
cent.rations. Tuffite has been differentiated between 2641.0 and 2647.0 m 1. 

It occurs as in:tercalaJtions distingulsha'ble by a Ughtgrey bluish-tinted. 
colouration against the darkgrey colour 'Of the siltstones. The whole series 
is strongly slickensided and folded. The dips range from 30 to 80 degrees. 

Climacograptus sp., Glyptograptus sp., Orthograptus truncatus 
Lapw., O. cf. truncatus Lapw. and Tomaculum problematicum Groom 
have been found between 2355.0 and 2361.0 meters. 

Borehole Nowa Wie§ 1 

The electric logging analysis shows the Ordovician series to occur 
here under the deposits of 1!he Late Paleozoic (Devonian or CarboniferoUB) 
from a depth of 2417 .. 5 m. It is represented by darkgrey siltston:es, in. the 
bottom laminated by darkgrey mudstones containing minute muscovite 
flakes. Higher up dn rthe ooluUllll, the siltstones is sporadically ,brown 
coloured and contains numerous, irregularly shaped pyrite concretions. In 
the top part, between 2496.5 and 2488.3 In, lightgrey tuffite intercala,tions 
have been observed in the darkgrey dolomitic siltstones. The series is 
throughou t slickensided, cracked and folded; the fissures of cracks are 
filled in by white calcite; the dips range !from 40 to 80 degrees. 

The fossil remains found in ,this column are shown in Table 3. 

1 The tuffite has been identified by Dr Roman Chlebowski from the Institute 
of Geochemistry, Mineralogy and Petrography of the Warsaw University. 
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In this column the presence of the Ordovician has been ascertained 
Wlder the Middle DeVionian which the electric logging data show to occur 
down to a depth of 4890.0 m. The darkgrey neatly black siltstones, with 
numerous pyrite concretions and dips varying from 10 to 50 degrees, have 
been observed to the final depth of th€ lborehole (5055.5 m). The gra
ptolites found in ,fair abundance in the column are. shown in Table 4. 
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STRATIGRAPHY OF THE ORDOVICIAN SERIES 

The lithological characteristics of the Ordovician series within the 
Koszalin-Chojnioe area show its mooatanous development and strongly 
disturbed tectonics. Its correct differentiation is moreover impeded by 
ememely meagi'e ooring. In column Bl'lda 3 it amounts to c. 4 per ce.r;tt, . 
the maximum coring figure 'being 17 per cent in the Wyszeb6rz 1 column. 
Neith'el" do the rather SC'a:rCe and poorly preserved fossil remains heLp 
more accurately to determine ,the stratigraphy of the Ordovician. 

In spite of these difficulties the writer believes it reasonable to dif
ferentiate, ,on the 'basis of graptolite assemblages, at least two local assem-
blage Zones, namely (going f.rom bottom): . 

GZ2IptogTaptus teTestiusculus - OTthogTaptus acutus Zone 
ClimacogTaptus bicOTnis - OTthogTaptus tTuncatus Zone· 

Glyptograptus teretiu8culu8 - Orthograptu8 acutu8 Assemblage Zone 

Sediments r·epresenting this Zone have been found in columns from 
five boreholes, namely: 

Borehole Sarbinowo 1 Depth of 3000.0-2950.0 m 

" 
Skibno 1 ." 2807.0-1802.3 m 

" 
Karsina 1 

" 
3203.0--3142.0 m 

" 
Brda 2 3000,0-2602.0 m 

" 
Nowa Wies 1 

" 
2900.0-2832.0 m 

The graptolite assemblage oOn which the above Zone has been deter
mined is as follows: 

DiceZlogTaptus cf. sextans exilis Elles & Wood (PI. 1, Figs 7--8), 
CZimacogTaptus cf. bTevis E1les & Wood, 
PseudocZimacogTaptus cf. schaTenbeTgi Lapworth, 
OTthogTaptus acutus (Lapworth) (pI. 1, Fig. 3), 
Gl2lptogTaptus euglyphus . (Lapworth), 
G. teTetiusculus (Hisinger) (PI. 1, Fig. 2), 
G. cf. teTetiusculus (Hisinger), 
GlossogTaptus cf. hincksi i(Hopki!!lson) (pI. 2, Fig. 6), 
AmplexogTaptus cf. peTexcavat'Us Lapworth. 

The most representative :lithologieal column for this Zone is Skib
no 1. lt is composed of darkgrey siltstones, occasionally dolomitic, interca
lated by rare mudstanes of the . same colour with numerousccmcentra
tions of pyrite and fine muscovite flakes. In other columns the siltstones 
bav·e a greenish hue (Karsina 1) or darkbrown one (Brda 2). Sporadical 
intercalations of darkbrown limestones have been observed in the siltsto-
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nes (Brda 2). In view of the variability of the dips which range :kom 10 
to 90 degrees, as well as the fact that the sediments here considered have 
not ;been pierced it is 'hardly possible to determine their real thickness. 

Climacograptus bicomis - OrthogTaptus tTuncatus assemblage Zone . 

Thds Zone is represented ·by deposits ascertained in columns of the 
eight following boreholes: . 

Borehole Sarbinowo 1 Depth of 2950.0-2802.5 m 

" 
Skibno 1 

" 
1802.~1727.0 m 

" 
WyszebOrz 1 

" 
3021.4-2753.2 m 

" 
Kosciernica 1 

" 
2853.0-2818.5 m 

" 
Okunino 1 

" 
1975.9-1873.2 m 

" Brda 3 
" 

2901.5-2153.0 m 

" 
Nowa WieS 1 2832.0-2488.3 m 

" 
Chojnice 5 " 

5055.5-4890.0 m 

Its paleontological documentation is based on: 

PateTuZa cf. portlockt (Geinitz), 
Anisochilina? sp., 
Nemagraptus? sp., 
Pleurograptus? sp., 
Dtcellograptus sp.t 
Climacograptus bicornis (Hall) (pt 2, Fig. 2), 
C. cf. bicornis (Hall), 
C. brevis Elles & Wood, 
C. cf. brevis Elles & Wood (PI. 2, Fig. 8), 
C. cf. caudatus Lapworth (PI. 2, Fig. 5), 
C. minimus (Carruthers) (PI. 2, Figs 7, 9), 
C. tubuUferus Lapworth, 
C. cf. tuberculo.tus (Nicholson), 
C. cf. wils01£i Lapworth, 
Pse.udoclimacograptu8 cf. 8charenbergi (Lapworth), 
Orthograptu8 cf. calcaratus Lapworth, 
O. truncatu8 Lapworth (PI. 1, Fig. 5: PI. 2, Fig. 3), 
O. cl. truncatus Lapworth, 
O. truncatus pauperatus Lap-worth (PI. 1, Fig. 1). 
O. cf. truncatus pauperatu8 Lapworth (PI. 1, Fig . . 4), 
Glyptograptu8 "cf. tereUuscuZus (HisiI;lger) (PI. 2, Fig. 1), 
Lasiograptus sp., 
Tomaculum problematicum Groom (PL 2, Fig. 6). 

The C. bicornis - O. truncatus Zone witJrin. the Koszalin-Chojnice 
area is characterized ·by its strongly differentiated lithological develop
ment. Skibno 1 is the typical column for the north-western. part of ,this 
area. It is represe~ted 'by dolomitic sUtstones, darkgrey, greenish-tinted 
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and intercalated by mudstones of the same colour in the iower part an.d 
by red siltstones with pyrite concentrations in the upper part. Here and 
thETe it shows intercallationB of beige-roIoUl"ed dolomite (cc:;l'UmIl8Wysze
b6rz 1 and Koociernica 1). 

In the south-eastern part of the Koszalin-Chojnice area column No
wa Wies 1 is the representative one for the Zone here discussed. It is 
composed of darkgrey slltstones, occasionally green'or brown tinted, with 
·numerous pyrite concentrations and minute muscovite flakes, also with 
intercalations of lightgrey bluish tinted tuffi.te. 

In the 'most south-eastern borehole Chojnice 5, sediments from the 
C. bicornis - O. truncatus Zone differ from those already described in 
their darkgrey, nearly black colouration, greater degree of schistosity, 
abundance of graptolites and the absence of coprolites of mud-eaters so 
common throughout ,the Koszalin-Chojnice area. 

Similarly as in the case of the G. teretiusculus - O. acutus Zone it 
i.s hardly possible to determine ,the thickness of the Zone under discussion 
because of the great dip variability (from ' 20 to 90 degrees), a·nd of the 
erosional contacts with sediments of the Late Paleozoic. 

The distribution of sediments belonging to the zones distinguished 
in the Koszalin-Ohojnice area is suggested in a paper by Modlinski (1968) 
giving data on the Ordovician yielded by the two northernmost boreholes: 
Jamno IG-1 and Jamno IG-2. 

In column Jamno IG-2, t.he siltstones from a depth ·of 2600.0-2375.0 
m, identica~ with those -throughout the aTea hlere OOltSidered,corl'espond 
to the G. teretiusculu8 - O. acutus Zone. They bear Nemagraptus gracilis 
remotus Elles & Wood, Dicranograptus nicholsoni Hopkinson, Climaco
graptus -cf. bicornis (Hall), Orthograptus acutus (Lapwocth) and Glypto
graptus teretiusculus (Hisinger). 

On the other hand, siltstones with DiceZlograptus ·sp., Pseudoclima
cograptus scharenbergi (Lapwroth), P. modestus (Ruedeman), Climaco
graptus brevis Elles & Wood, Orthograptus apiculatus EllES & Wood, o. 
truncatus intennedius Elles & Wood, and Glyptograptus teretiusculuS' 
(Hisinger) occurring'in the same column between 2375.0-2096.0 m cor
respond to the C. bicornis ~ O. truncatus Zone. 

In column Jamno IG-l, analogous sediments found between 2801.5-
2747.0 m are probably referable to the same Zone, as is resona<bly suggest-· 
ed by such forms as Paterula sp., Dicranograptus nicholsoni Hopkinson,. 
Climacograptus bicomis Hall, Orthograptus sp., and Amplexograptus arc
tus Elles & Wood. 

It is hardly possible to determine the stratigraphic positi()Il of the
Ordovician sed:iments reached in boreholes Miastko 1 and Nowa Karcz
ma 1, 'because of the lack of adequate paleoIl'tological documentation. The· 
subgenus Pseudoclimacograptus angulatus sebyensis Jaanusson, identified 
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by Modliil.ski (1968) from the siltstones of column - Miastko 1, is known 

from the limestones of Seba and Folkesunda ·on the island of Oeland. 

These limestones 'Correspond to the top members of the Didymograptu8 

murchisoni Zone, also to beds transitional to the Glyptograptus teretius

cuIus Zone (Jaanusson 1973). The Ordovician siltstones from column Mia

stko 1 are included 'by the 'present writer in the newly established G. te

Tetiusculus - O. acutus Zone. The accurate ·stratigraphic division and 

correla tion of ' the 'siltstone-mudstone seri-es from column N owa Karezma 1 

(Teller & Korejwo 1967) will remain an open question until the time:when 

some ·reliabl-e indices (microorganis:ins?)' have be-en found. 

CORRELATION OF THE DIFFERENTIATED ZONES 

Seven taxons are of particular value in the graptolite assemblage 

of the G. teretiu8culus - O. acutus Zone. Their presence aU.ows to corre

late thls Zone with the -corresponding graptoUte zones from the more im

portant OrdOV'ician profiles of Europe, North America, hS1a and Australia 

(Elles & Wood. 1904-:-1906, Ruedemann 1947, Harris & Thomas 1955, Ja

anussOn 1960, Obut 1960, Thomas 1960, Berry 1964, Obut & Sobol-evskaya 

1964, Havlicek & Vanek 1966, ToghiU 1970, Nikitin 1972, William'S ~ al. 

1972, Boucek 1973). 

As may be suppoaed :fro;m Table 5, the vertical range of the form 

Pseudoclimacogrnptus 8charenbergi (LaIpW.) indicates its appearelIl'ce at the 

beginning of the Didymograptus bifidus Zone. Such forms as GIyptograp

tus euglyphus (Lapw.) and G. teretiusculus (His.) make their appearance 

from the Didymograptus murchisoni Zone while Nemagraptus gracilis 

Temotus E. & W. and Orthograptus acutus (Lapw.) occur beginning with 

. the Glyptograptus teretiusculus Zone. Dicrano.graptus nicholsoni Hopk. is 

an exception not b-eing noted before th-e Nemagraptus gracilis Zone. 

Most of the taxons mentioned above do not oV'E!riap the Ctimaco

graptus peZtifer Zone, less often ,theClimacograptus wilsoni Zone (Table 5). 

Hence, it may ,be rea~na.bly concluded that 'Our G. teretiusculus - 

q. acutus Zone ought to be CO'l"related with theG. teretiusculus - C. peZ

~ifer Zones of the standard British subdivision (Table 6). MoreoV'E!r, it . 

is n'Ot excluded tha.t the boundaries of the Zone here discussed may 

overlap the lower parts .of the C. wilsoni Zon-e. Such a correlation seems 

also to be confirmed by the other -taxons included in the assemblage of 

our Zone. Namely: DicelZograptus cf. sextans exiIis Elles & Wood, AmpZe

xograptus cf. perexccivatus Lapw., Climacograptus cf. bicornis (Hall), 

C. cf. brevis Elles & Wood allld Gloss6graptus cf. hincksi (Hoplrlnson). 
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Table 5 

Stratigraphic ranges of the Ordovician graptolites in the Koszalin-Chojnice region 
and their relation to the standard British subdivision 

---------------------------------------r---r---r-i-r---r-, --r--j---r---r-;-r--"l 
• "';:1 I .. I I 

G ~ ~ l~"~ i ~ gll~I' ==- ..... ""«Iorf::f,...~Q. 

~ e i ~,~i~ ~ : ~ 8 
ZONES ...".. , " I 8. ,. " ~ co I III 

.a I & ~ I 2! ca I G) tIl ...... 11 I It! I 
.. .. Cl I .." " l!l " " "'''' 

n~~ I I 111.,,11 III 1111'11 
. :. · ~-::., ... :il· ::~-;:-;:' : ~r'" ~IL~,;::: !l .!If!l,,d 
, 1'1 1'1 .., t"".:'"' ; tJ 1'1,... 1'1' 1'1.1 . ·r~:::;;:;~::-;;::~~~:-;:::~::-;~~::-~-;::; --- ~ --r---t~-- ---r--- ---j---' 

/D1cranosra2tus n1cholson1 Hopk. • •••• , ~ I r---f---t--- ---t'--i " I 
• I I I I I I ',,,oon, .. ,,,,., ""'00 ."m ... ~ .... ,'\ ! I ~ ! I I I 
:GIOSSOI;raptus h1noks1.1 /llopk./ • • ., t·- --t--, -t ,I 
!i,cplexo",rapt»s arctus Elles & Wood " t-- --I I I I 
I", perexcavatus I.apw. '1 -t---t--t--'- -t - , I 
I C l1maooliraptus b1oorn1.s /IIa11/ ., I H .. -

1
1;: ::::::u:l~:w~ Wood. • • • :1, ~I: t-+;""Ft t 1 I 
C. minimua /Carr./ .! 1-- ---+- I 

·1,· tubulUerua Lapw. • !, 11 I I 
' I 'I 

"

c. tuberculatus /ll1ch./ • • • • I, I ' ..., 
C. wllsoni Lapw. ••••••• I I I I I . I 

IGlYPtol!raptlls euglYDhus /Lapw./ ~--~--±±---I " 
I I I I ,G. ter.t1u8culu~ ,1118., H-- , -- I 

l
orthograptus !lcut>!. /L:!.pw., 1 r---t- --- -- " 
O. ap1culatu8 :nlcs ... ~;cod I ! . , +--1 --1 

t .. I I I I IQ. calCILratu8 l.",ow. ••• ! I I' 11--- ,- - - I 

1

o. truncatus : .. pw. ••••..••••• , ! I r--t--
I 
I, I 

o truncatu8 1nterClr(~1u5 fo.llce ,\, "'001:1 I: I 1-__ 1 + __ 1 i 
. I': i: T-~--+r I 

~
• trunoatus pauperatus J.a"nw. • I I 11-1- - --

Pseudocl1l1lacOG~"IJtus mocestu. / ;l:led./ • , I. I -t I I I I 
P._::~:::~::~~~~:~~ __ :_:_~_:_:_~_~_:_~:l===i===i~-- -1 - t - I ·1 

The C. bicornis - O. truncatus Zone is determined by a graptolite 
assemblage' consisting of 17 taxons. Only eight of them, however, are of 
help in the correla.tion of the zones. Five of them: Climacograptu8 Wilsoni 
Lapw., Orthograptus truncatus ·Lapw., Orthograptus truncatus intermediu8 
Elles & Wood, O. truncatus pauperatus Lapw. and Pseudoclimacograpt'US 
modestus (Rued.) are known beginning wIth the C. peltifer or C. wilsoni 
Zone; two: Climacograptus caudatus Lapw. and · C • . tubulifert1.8 Lapw. 
mak.fe their appe8rtanCe in the Dicranograptus clingani Zone, and one -
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Table 6 

Stratigraphic position of the established graptolite zones in the Koszalin-Chojnice 
region and their comparison with the standard British subdivision 

j---------r;-----------------------r----------------------------l 
• Stage" ,Brit1sh graptol1te ZODe"IZonoll aocepted in this paper' 

l _________ l-_/l1:::BmS & ~:-~~~-~--------------------------~ 
I I .D. ancep" I ' I Aaha1ll ~~:...~~~:~~~~_________ , 

t---------i P. lin.aria --11 ______ ? _______ ,, , . 

~--------------------- • I I D. ol1ngani I '1 1 I C. b100rn18 - O. trlmcatu8 
Caradoc r------------------l I 

I C. w1180111 I ' 
L ________________ -l I 
1 t - - - - - - ? - - - - - - -, le. peltifer 1 I 
I ' r----------------:----1G. teretiU8culus - O. acutual 

t---------1 R. gracilis I I 
I ' , 
!LlaDdei1D~----· -----------------~ . I 
I I G. t.rot1u8oulua t' ______ ? _ - - - - - _I L ____ L--_____ · ______________________ ..J 

Orthograptus apiculatus Ellea & Wood not before the Pleurograptus 
Zinearis Zone (Taib'le 5). 

On the basis d.f the taxons here mentioned, as well as on ,the other 
identified forms it may be reasonably supposed that the writer's C. bi
COTnis ....!.... O. truncatus Zone is to be correlated with the C. wilsoni to 
D. clingani Zones. It is not excluded, however, that it also involves the. 
lower parts of the P. linearis Zone as may perhaps be suggested by the 
presence of Orthograptus apiculatus Lapw., as well as by the uppermost 
parts of the C~ pe~tifer Zone (Table 6). 

PALEOGEOGRAPIDC-FACIAL DEVELOPMENT 

The Ordovician sediments have been formed in a marine basin along 
the south-western margin of the East European platform. In ,the SE this 
basin extended to the vicinity of Rawa Ruska (Teller 1969) while in the 
NW it covered the area of Rugla (Jaeger 1967). 

The existence of a Caledonian geosynclinal basin,similarly directed~ 
has previous'ly been sug·gested by Znosko (1964, 1965), while the first 
bore holes which reached· Ordovician and Silurian ·sediments in Western 
Pomerania {Modliil:ski 1968, Teller & Korejwo 1968) have confirmed these 
suppositions. 

The rather peat thickness at ·the teotx>nically disturbed Llanvirnd.an 
and L1.andellian sediments :iI:n Rugia (c. 1,000 m.; cf. Frn'llke 1967, Jaeger 
1967); also the some hundred meters thick Llandellian and Caradocian 
sediments in Westel'n Pomerania with tuffite intercalations, indicate the 
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miogeosynclinal character of sedimentation. Precambrian and early Pa
leozoic sediments in southern Norway (StsJ;"'mer 1967, Strand & al. 1972) 
are their faciai equivalents. 

Thus it may ·be concluded that, during the Ordovician, the zOne of 
epicontinental sedimentation in Ba·1toscandia (Fig. 4) wa'S surrounded in 
the NW and SW by a sedimentary area of considerably thick miogeo
synclinal deposits. The direction O'f this area, nonth of Rugia and west of 
Oslo and Vastergotland (Fig. 3) is not clearly known, but it should be 
noted that this problem is generally connected with the question of the 
western boundary of the East European platform (cf. Bailey 1928; 
Bogdanov & al. 1964; Gaertner 1960; Pozaryski 1969; Stsrm.er 1967; 
Znosko 1964, 1965) . 

. . ' " : .. ," . ? .. .. .... -.,:.' .. : ~ 

Fig. 3 

Chief lithofadal types in the western · 
'part of Baltoscandia during the 
Llandellian (after a dia~am by 
Jaanusson, 1973, supplement ·by the 

w.riter) 
J - sUtBtones dnterbedded by grey
wa<:kes (Rugia) · and sandy-muddy-cLayey 
sediments (K06Zlllin-Chojni.ce UN); a.
siltstones inteorbedded by mudstones and 
with concretions 6illd t llltere&la.tionl of 
calcllutLtes in the OsJ.OotScant.a~eba a·rea; 
:I - facIe. of grey calc1Ntlltes kl the 
.swedish-Laotvian 8IreIlj 4 - fac1es 01 grey 
calca·renltes in the same _eH; :; - hypo
tbetical · limJ,ts of the Swedl.sh-LatvJaon 

area 

Fi·g.4 

Thickness variability of the Middle 
OrdoVlician sediments (Vlruan, grap
tolite zones D. murchtsoni to D. cZin
gant) of the western part of Balto
scandia and the neighbouring areas 
(after a diagram by Jaanusson, 1973, 

supplemented by the writer) 
1 - ~oo m, 2 ~ 100--400 m, 3 - 100 rn, 

4-300m 
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In order to present a more accurate paleogeographic picture it seems 
advisable to describe 'the characteristics of the lithofacies within the area 
of epicontilnenJtal lSedim6l1tati'Oll (Baltoscandia). Thus, in agreement with 
JaanusSon (1973), the distribution of the Viruanu lithofacies (i.e. of 
sediments corresponding in age to those · in Rugia and· the Koszalin
-Chajnice a.rea) is as folklws (gailllg W-E): 

1. Terrigenous C08'1'Se-grained sediments (mudstones, sandstones, 
greywackes and conglomerates) from the geosynclinal zone and the 
adjaoent regi~ (inc!1uding the Rugia-Koszalin-Chojnioe area 2). 

2. Shales, frequently gmptalithic or mudstones with conctetio~ 
and ca1.ci!IJu,tite mterbeddings (aa-ea of Seanis sedimentation west of the 
lake Vaner) into which should also be added the area of the l.eba 
elevation. \. 

3. Ca'1'OOnate clays mixed with ca1carenite calcilutites (area east of 
lake Vaner) of the Swedish-Latvian facial ·area (Mannil 1966) or the 
ceDltral facia:l area of BaIltasoandia (Jaanusson 1973) . 

. 4. Oolitic-caleite calcarenites and micritic calcarenites with cha
mosite or l~onite ooids (ar,ea of the Swedish-Latvian facial zone also 
including the areas of. the peribaltic syneclise (Ma.nnn 1966, Bednarczyk 
1968, Modlinski 1973). 

5. Sandstones and calcareous sandstones, as a · rule scarce and 
sporadical. 

In Jaanusson's (1973, pp, 17, 94) opinion the sequence of the here 
mentioned lithofacies displays symmetry in what regards the distribution 
of grain-size, since the fraotjon of grains of greater diameter decreases 
towards the middle of the basin. In the case of geosyndinal sediments, 
however, the sequence of epicontinenial lithofacies is asymmetric, since 
the middle and western lithofacial belts are not parallel to Ithe axis 'Of 
the geosyncline (Fig. 3). The ·'Sedimentation of fine-grained terrigenous 
depoeirtsin the wEErtern part of the epicontinental basin took place along 
a belt '1'unning N-S of the geosyncline. In the north this belt of ~edi ... 
menta tion turned to the NE, 'Overlapping the margin of the g-eosyncline 
at least as far as northern Jamtland. In this belt sediments accumulated 
with gl'ieater iIlItenmty, prdbably :iJn connection with the increased rhythm 
of !SUbsidence. The alimentary areas for this belt as well as for the mio
geosynclinal area were probably situated in the island archipelago lying 
within the geosyncline (Jaanusson 1973). horn there the material was 
transported farther to the foothills and only scanty amounts 'Of it pe
ne1:rated to the c€'1ltre 'Of the sed:imentary Ibasin of Baltosc~mclia where they 
were mixed up with the carbonate clays. In what concerns the area 
Rugia-Koszalin-Chojnice, an analogy may reasonably be supposed with 

I With the writer's necessary supplements. 

3 
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the sedimentary ' conditions in ,the Norwegian arch of the Caledonian 
geosyncline. Since N. and NE 'Of this area there , stretched a region of 
clayey-cazo;boo.a1e sedimentation of the Scania type, and farther on the 
Swed.ish-Latvian (Fig. 3) facial zone, the alimentary areas could have been 
situated only in the south. An analysis of the distribution of the coarse
grained fraction 'Of the sediments in Rugia shows that the material was 

, transported over a rather small distance (Jaeger 1967). Hence, it may be 
supposed that the terrigenous material brought into the miogeoSyncline 
also came from the island archipelago of the sOuthern ' arch of the Ca-
ledonian geosyncline. ' , , ' 

The, descriptilOn of ·the characteristics of ,the' marine basin rwithin 
the Koszalin-Chojnice region are supplemented ,by paleontologica1 
observati'Ons. From them it is seen that the fauna ot' the area under 
discussion is scarce' and relatively monotonous as compared with the 
epicontinenta[ one of Baitosca'nd1a. The development (Jf ,the .organic worid 
here may have been aff.ecled ,by the tmfavoumble life oondiltions in the 
'marine Ibasin. ,The presence of pyrite ion the Ordovidan of the area here 
'considered, dispersed or in concentrations, reliably indicates the reduced 
conditions of 'the sedimentary environment which must have affected 
the develo.p:ment of the organic world. 

Neither is it excluded that the here discussed part ' Of the geo
synclinal basin had, to a certain extent, been isolated irom the epi
continental sea of Baltoecandia. '!'his is 'reasonably suggeste'cllbythe funited 
range of the tll"aoes :of aotivity of the mud-eaters Tomaculum problema
ticum Groom. This type of coprolites is o:£ten found outside the Koszalin
-Chojnice region in miny oth.er Ordovician profiles in EIngland, Spain ' 
(Radig 1964), north-western (Brittany) and southern (Montagne Noire, the 
Voges Mts) F'rance ,(Ror;;s 1964), the Rheinische Schiefergeibirge, Thuringia, 
Bohemia (Richter 1939a, b, i941) and Rugia (Jaeger 1967). No information 
is, however, available regarding their occurrence in the Ordovician pro
files of Scandinavia, NE Poland, the Holy Cross Mts and farther , east 
outside the Polish territory'. Upon accepting Stermer's (1967) conception 
of the existence of an intracratonic synec'lise stretching from Oslo across 
Scania in the direction .of the periba'ltic areas east of !,.eba 1tf;will be reaso
na:ble to suppose that, west and parallel to the hypothetical synec1ise, sub.,. 
marine barriem were formed handicappjng faunal 'migration from. 'the ma
rine ibasin of the Koszalin-Chojnice aTe8 to the epiCQIl;tirum:tal sea of Balto
ecandia. HQlwe~, in order more .relJia,My to justify this supposiltian, a mOl'e 
thorough geological study is needed of the rela,tians between the , struc- . 
tura! area here considered and Ithe l.eba elevation. 

LabOTatOTJI of StratigraphJl 
Institute of GeologicaZ Sctences 

Polish Academy of Sciences 
02-089 Warszawa, Al. Zwirki i Wigury 93 

Warsaw, December 1973 
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Poland). - Biul. Inst. Geol. 188. Warszawa. 
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ORDOWIX W STBEFIE KOSZALIN-CHOJNICE NA POMORZU ZACBODNIM 

(Streszczenie) 

W pracy przedstawiono wynUti badan biostratygraficznych osad6w ordo
wickich, pochodzflCych z 10 wierceti. wykonanych przez Przemysl Naftowy w NW 
Polsce (fig. 1). 

W oparciu 0 graptolity (tab. 1) wyodr~bniono na badanym. obszarze dwie. 
lokalne zony zespo!owe (od dofu): GZ1lptograptus teretiuscuZus - Orthograptus 
acutus i Cltmacograptus bicornis - Orthograptus truncatus. 

ObecnoAcS zony G. terettuscuZus - O. acutus ustalono w profllach wiercen 
na gl~boko~ciach: Sarbinawo 1 (3000-2950 m), Skibno 1 (2807-1802,3 m); Kar
sina 1 {3203-3142,5 m), Brda 2 ~3000-2602 m), Nowa WieS 1 (2900-2832 m), Mia
stko 1 (2745,4-2737,0 m), Jamno IG-2 (2600-2375 m) (fig. 2). Reprezentawana jeSt 
ona przez ilowce ciemnoszare niekiedy z oqcieniem zielonawym z lokalnie wys~u
jflcymi wkladkami mulowc6w i wapieni ciemnobrunatnych. MillZszo~c osad6w wy
dzielonej ZOoJly, ze wzgl~du na zmien-ne upady wahajflce sl~ w granicach od 10 do 900 , 

nie moze bye ustalona. 
Zon~ C. bicornis - O. truncatus udokumentowano w profllach osmiu wierceti. 

na g}~boko~ciach: Sarbinowo 1 (2950-2802,5 m), Skibno 1 (1802,3-1727 m), Wysze
b6rz 1 (3021,4-2753,2 m), Ko~ciernica 1 (2853-2818,4 m), Okunino 1 (1975,9-1873,2 m), 
:&-da 3 (2901,5-2153 m), Newa WieS 1 (2832-2488,3 m), Coojnice 5 (5055,5-4890,0 m), 
JalDlllO 1G-l (2801,5-2747,0 m), Jamno 1G-2 {2037,5-2096,O m), Nowa Karczma 1 (2783 
-2251 m) (fig. 2). Reprezentowana jest ona przez ilowce dolomity,czn.e ciemnoszare 
z odcieniem zielonawym,. w g6rnych par1Ii.ach czerwcme ze skupieniami pil-ytu. W 
ilowcach cz~to wyst~pujfl wkladki mwowca lub dolomitu, a w profUaeh Brda 3 
i Nowa WdeA 1 wldadki tufitu. Silne zlustJrowania, lokalne sfaldO'W'lmia i mlienne 
upady od 20 do 900 uniemoZliwiajll ustalenJ.e miIlZszoi§c.t. 

Zasi~gi stratygraficzne zidentyfikowanych w poszczeg61nych profilach grapto
lit6w umoZiiwiajfl korelacj~ wydzielonych zon z ich wiekowymi odpowiednikam! 
w klasyo.znych profilach Europy, Ameryki i Azji (tab. 1). W odniesieniu do podzialu 
brytyjskiego (Wllliams & aL 1972) moina przyjll6. ze wydzielona zona G. tere
tiusculus - O. acutus odpowiada g6rnej ~ci zony G. teretiusculus az po zon~ 
Climacograptus peltifer, a zona C. bicornis - O. truncatus zonom CZimacograptus 
wUsoni i Dicranograptus cZtnaani (tab. 2). Z analizy paleogeograficzno-facjalnej i po
r6wnaii. ordow~ku obszar6w sllsiadujllcych ze strefll Koszaliri-Chojnice wynika, ze 
osady ordowickie badanej strefy tworzyly si~ w zbiorniku morskim rozcillgajllcym 
si~ wzdhlz poludniowo;-zachodniej kraw~dzi platformy wschodnioeuropejskiej. Zbior
nik ten na pobldniowym wschodzie si~gal aZ po granic~ Polski, przedlutajllc si~ ku 
Moldawii (Teller 1969), a na p6hlocnym. zachodzie obejmoWal wysp~ Rugi~ (Ja
eger 1967). 

Znaczne millZszo~ci sllnie zaangazowanych tektonicznie osad6w lanwirnu 
i landeUu na Rugii (ok. 1000 m - pOT. Franke 1967, Jaeger 196'1) oraz kilkuset
metrowej millZszoAci osady landeilu i karadoku na Pomorzu ZachodnJm, zawiera
jllce wkladki tufit6w, wskazujfl na miogeosynklinalny charakter sedymentacji. Ich 
odpowiednikami facjalnyml SIl osady prekambru i starszego paleozoiku w polud
niowej NorwegU (Stsrmer 1967). Z powyzszego wynika, ze 'strefa sedymentacji 
znacznej mifl,tszoAci osad6w miogeosynklinalnych otaczala od p6lnocnego i polud
niowego zachodu obszar epikontynentalnej sedymentacji Baltoskandii (fig. 4, Ja-
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anusson 1973). Niejasna jest sytuacja geologiczna W obszarze na p6lnoc od Rugii 
i na zach6d od Oslo i Vutergotlandu (fig. 3). Problem ten wil4Ze si~ jednak z za
gadnieniem zacbodniej granicy platformy wschodnioeuropejskiej (Gaertner 1960; 
Bogdanov & aZ. 1964; Znosko 1964, 1965; Stermer 1967). Znaczne mi~sz~ci ord\)
wickich osad6w terrygenicznych w strefie Rugia-Koszalin-Chojnice w porownaniu 

. z niewielkimi mil\Zszosciami osad6w ilasto-w~glanowych ordowiku Baltoskandii 
sklaniajl4 do wniosku, Ze obszarem alimentacyjnym dla omawianej strefy mogly bye, 
co jut wczesniej zauwazyl Jaeger (1967), jedynie tereny leZl4ce na poludnie od niej. 
Nie wykluczone·, ze material terrygeniczny dostarczany byl r6wniez z archipelagu 
wysp poludniowego luku geosynkliny kaledonskiej. 

Pracownia StTat1lgrafii 
Zakladu Nauk GeoZogicznllch PAN 

02-089 Warszawa, At ZWiTki i WiguT1/ 93 
Warszawa, w grudniu 1973 T. 
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- Orthograptus truncatus pauperatus Lapworth; otw6r (borehole) Chojnice 5, gl~-
bokosc (depth) 5007.45 m; X 6. 

- Glyptograptus teretiuscuLus (Hisinger); Skibno 1 (2110.3 m): X C. 4. 
- Orthograptus acutus Lapworth; Sarbinowo 1 (2953.45 m); X 6.5 
- Orthograptus cf. truncatus pauperatus Lapworth; Chojnice 5 (5007 .0 m); X 6.5. - Orthograptus truncatus Lapworth; ibidem (5052 m); X C. 6. 
- Tomaculum probZematicum Groom; Skibno 1 (1734.8 m) ' X c. 3. 
- DiceLZograptus sextans exiZis Elles & Wood; ibidem (1839.7); X 0.5. 
- DiceLZograptus cf. sextans exiIis Elles & Wood ; Karsina 1 (3167.4 m) ; X 11. 



AlCTA GEOLOGICA POLONICA, VOL. 2f: W. BEDIN'ARCZYK. PLo ;: 

4 

8 9 
.5 
1 - Glyptograptus cf. teretiusculus (Hisinger); otw6r (borehole) Kosciernica 1, gl~-

bokosc (depth) 2850.0-2853.0 m ; X 10. 
2 - CHmacograptus bicornis (Hall); Chojnice 5 (5008.5 m); X 3. 
3 - Orthograptus truncatus Lapworth; ibidem (5006.65 m); X 3. 
4 - Amplexograptus cf. perexcavatus Lapworth; Skibno 1 (2330.7-2336.7 m); X 1.5 
5 - Climacograptus cf. caudatus Lapworth; Wyszeb6rz 1 (2869.3-2873.3 m); X 7. 
6 - Glossograptus cf. hincksi (H<>pkinson) ; Karsina 1 (3168.0 m); X 7.5. 
7 - CUmacograptus minimus (Carruthers); Chojnice 5 (5004.0 m); X 3. 
8 - Climacograptus cf. brevis Elles & Wood; Nowa Wies 1 (2832.0-2836.0 m); X 7. 
9 - Climacograptus minimus (Carruthers); Nowa Wies 1 (2590.0-2596.0 m); X 7. 
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