
KOppeJUII.J)1M, a He IIOJIHbitf aHaJIM3, ,z:ĘJI.H KOTOpOrO 
Heo6xo,z:ĘMMO- MMeTbl KOMriJieKT rraJieoreorpaqmqećK:wx 
KapT C ,z:ĘeTaJibHbiMJ1 xpOHOCTpaTMrpaqmqecKMMM Bbi,z:Ęe­
JieHM.HMM. Ho ,z:Ęa:me 3TOT oqepK Bbi.HBJI.HeT 3aBMCMMOCTh 
MHOrMx rraJieoreorpaqmqecKMX 3JieMeHTOB OT Harrpa:a­
JieHM.H c6pocoB. 3Ta 3aBMCMMOCTh 6hmaeT pa3HO:t1:. BM,z:Ę­
HO c6pOCbi B IIO,z:ĘOIIIBe KOMIIJI€KCa 6biJIM OMOJIOJKeHbi 
BO BpeM.H rrepMO-Me3030MCKOM Ce,z:ĘMMeHTa~MM. Pa3rpa­
HMqUBa.H OT,Ii;eJibHbie 6JIOKJ1, c5pOCbi CTaJIH rrpuqJ1HOM 
l13MeHeHM.H IIOJIÓJKeHM.H IIaJieOTeKTOHMqeCKMX e,u;MHH~, 
xapaKTepM3MpyiDIIJ;HXC.H pa3H006pa3HbiMJ1 BepTMKaJib­
HbiMH ,z:ĘBM:meHH.HMH. HaM6oJiee 3aMeTHbiMM .H'BJI.HIDTC.H 
pe3KMe rpa,z:Ę:WeHTbi M3MeHeHMM MOIIJ;HOCTM (pMC. 4-7), 
CB.H3aHHhre c HeKOTOpbrM:w MHTepBaJiaMM c6pocoB. OHM 
rrpe:m,z:Ęe B'Cero •COCP,€)l;OTO'łeHbi B TeX 'łaCT.HX .pa3pe3a, 
KOTOpbre o6pa30BaJIHCb B rrepMO,z:ĘaX CaMOM CHJihHOM 
TeKTOHM'łeCKOti: IIO,z:ĘBI12KHOCTM l1 CaMOM pe3KOtf ,z:ĘMcpcpe­
peH~Ma~Ml1 6acce:r1Ha. TaKMe rrepMO,z:Ębi OTMe-.:reHhi B no-_ 
3,z:ĘHOM Tp11ace-pa:H:He:r1 HMJKHeti: · rope, paHH€M cpe,z:ĘH€M 
rope :w II03,z:ĘHe:r1 BepxHeti: rope - paRHeM HM1KHeM MeJie. 
Bbmaro.T _ O,z:ĘHaKo c6pochr, rJiaBHbiM _ o6pa30M B 30He 
Te:tłcepa-TOpHKBMCTa, KOTOpbre 3a BCe 3TO BpeM.fl B03-
,z:ĘeMCTBOBaJr:i1 Ha pacrrpe,z:ĘeJieHMe MOIIJ;HOCTH. Oco6biM 
CJiyqaeM TaKOrO B03,z:ĘeMCTBM.fl .flBJI.HeTC.H Ó6pa30BaHMe, 
T02Ke Ha rrepeJioMe Tp:waca :w ropbr, a T.aK:me ropbr 
H MeJia, Y'3Kvrx •CHHIC€,z:ĘMM:e'HTaąvroHHbiX rpa6eHoB (puc. 5 
M 6). _ _ _ 

C6pOCbi OKa3hiB-aJIM TOJKe BJil1.ffHMe Ha KOHTypbi 
6acce:r1Ha B ero O'l',z:ĘeJihHbiX T'paHcrpeccMBHbiX M perpec­
CMBHhrx cTa,z:ĘM.HX. Bhi,z:ĘBMHYThre rpaHM~bi 6JIOKOB, oco-
6eHHO Ha ·o6el-f.x rpa'I-!H~ax U:€iHTpaJIHHOIIOJih'C~KOM 6opÓ3-
,z:Ębi, rrpe!,n;cTaBJIRJIH .co6o:r1 IHienpeo,z:Ę~mHMyiD npepra,z:Ęy :8 
Ha-.:raJibHhrx ICTa,z:ĘM.Hx T~paHCTIJetCCMI1 (mr;p. a-aJieiHcKotł, 
p:wc. 6), a TaK:me orpaHM'łeHMe 6acce:t1:Ha . B KOHe-.:rHhix 
cTa,z:ĘM.Hx perpeccMI1 (mrp. Bepxmrn nopTJiaH,z:Ę, pMc. 7). 
B rrpoMe:myTo-.:rHhlx cTa,z:ĘMRX pacrrpocTpaHeHMe 6accet1:­
Ha 3aBMCMJIO 0'T paCIIOJIOJKeHJ·f.H 6JIOKOB OCHO'BaHM.H 
rrepece-.:reHHbiX c6pocaMM (:Hrrp. 6acce:r1H caKcOHa, pMc. 2, 
6acce:r1:w 6a:r1oca, p11c. 6). IIo,z:ĘH.HTMR Jie:marn;11e BHYTPI1 
6acce:i1Ha, orpaHMqeHHbre c6pocaM:vr, MOrJIM 11M€Tb cpop-

My <};>parM€HTOIB 3pO,IJ;:t1p0BaHHOM ·CyiiiM (pl1C. 2) 
J1JIJ1 MeJietf xapaKTepM3MpyiDIIJ;I1XC.H MeJIKOBO,z:ĘHbiM11 
cpa~M.HMM (pMC. 3) 11JII1 CTpaTMrpacp:w-.:reCKHMM rrepepbi­
BaMM B ce,z:ĘMMeHTa~MM (pMc. 4 11 5). IIo,z:Ę06Hbre IIOAHRTM.H 
MOrJIM TaK:me o6pa30BaTbC.H B pe3yJibTaTe T€KTOHMqec­
KOrO aiKTMIB113~0B'aiHM.fl 'B 3TI1X nepMO,z:ĘaX, YC11JI€HiHDfi1 
IIO,z:ĘBM2KHOCTI1 6acce:r1Ha, 'łTO CTaJIO IIPl1'łMHOM BTOpM-.:r­
HOrO Y ,z:ĘaJieHM.H paHbiiie OCa1KeHHbiX OTJIOJKeHMtf (p :WC. 5 
l1 7). 

BJIM.HHMe; c6pocoB Ha pacrrpocTpaHeH:we rJiaBHbiX 
cpa~MH .HBJIReTC.fl MeHblliMM, XOT.fl 3BaiiOpl1TOBbie l1 Kap-
60HaTHbie cpa~Ml1 B HM2KHe:r1 -.:raCTH KOMIIJieKCa (pMC. 3 
11 4) TO :me IIO,z:ĘBepraiOTC.fl BJIM.HHHID 3TOrO -cpaKTOpa. 
Ho -.:racTo l13MeHeHM.HM MOIIJ;HOCTM He corryTCTByiDT M3-
MeHeH:w.H cpa~:WM. 

O~eHKa aKTMBHOCT:w c6pocoB, rrpoBe,z:ĘeHHa.H rryTeM 
HaJIOJK€HM.H Ha O,z:ĘHY KapTy 3cpcpeKTOB 113 BCeX 3TaiiOB 
MX pa3•BI1Tl1.H, RBJI.H€TC.H H€UOJIHOM li13 3a 60JihiiiOrO 
3p03MOHHOrO pa3MbiBa B rrpe,z:ĘCy,z:ĘeTCKOM paMOHe l1 B 
patioHe ~eHTpaJibHOIIOJibCKoro BaJia. TaK -.:rTo HeB03-
M02KHO rrpoBe,z:ĘeHMe IIOJIHOro aHaJIM3a rraJie"~eorpacpM­
-.:recKMx C06biTMM, OC06eHHO B lOpeKOM A MeJlOBOM 
rrepMO,z:ĘaX, a 3aTeM J1 IIpOBe,z:ĘeHMe O~eHKH aKTMBHOCT~ 

c6pocoB. Bo Bce. Ta:KM 113 aHaJIM3a Bcex KapT BM,z:ĘHO, 
-.:rTo 60Jihiiii1HCTBO c6pocoB Ha IIoJihCKO:tł 11113MeHHOCTM 
OKa3biBaJIO BJII1RHI-1e Ha cy6CI1,z:ĘeH~J1ID 11 Ce,z:ĘMMeHTa~I1ID 
XOTR 6bi B O)l;HOM 3Tarre pa3BI1TMR, a MHOrMe - B ):ĘBYX 
MJII1 6oJiee. Oco6eHHO OTJIHqaroTcR B 3To:t1 o6JiacTM 
c6pOChi orpaHMqHBaiDrn;Me ~eHTpaJibHOIIOJihCKyiD 6op03-
,z:Ęy. OrpaHM-.:reHHaR aKTMBHOCTb c6pocoB B rrpe,z:Ęcy,n;eT­
CKOM pati:oHe Ka:meTc.H 6biTb MHI1MO:r1 I-13 - 3a orpaHM­
-.:reHMR MHTeprrpeTa~MH. TaK, -.:rTo 3Tl1 c6pocbr MOrJIM 
6biTb aKTMiBHbiMI-1 TOJKe B ·ropCKOM I-1 MeJlOBOM rrepMO­
,z:ĘaX. BJii-1-RHHe O,z:ĘHOrO c6poca MOrJIO 6biTh pa3HbiM 

-- B OT,z:ĘeJibHhiX 3Tarrax erO pa3BMTiifH. C,z:ĘBMr 60JibiiiMH-
-CTBa c6pocoB He I-13MeH.HJICR B rrepMOMe3o3oe 11 6biJI 
HarrpaBJieHbiM K OCH -~e;HTpaJihiiOIIOJibCKOM 6op03,z:Ębi. 
TOJibKO BO BpeMR ee paHHeTpeTWIHOM HHBepCI-1!-1 B MHO­
ri-1x c6pocax Ha6Jiro,z:ĘaeTcR M3MeHeHMe r-rarrpaBJieHM.H 
,z:ĘBM:m'eHM$1 KPhiJibeB c6poca. 

KRZYSZTOF JAWOROWSKI 
Geological Institute, warsaw 

NEW TECHNIQUES IN REGIONAL SEDIMENTOLOGICAL ANAL YSIS 

\ 

Among sedimentologica·l phenorhena · t•here is one 
which part.icularly successfully "escapes" qua.ntita­
tive or semiquantitative approach. This is the occu­
rr-ence of sedimen tary structure. In the broad ·sense of 
the term it is still putrely des.criptiv-e concept devoid 
of any quantitative aspect. It should be clarified here 
that this remark refers to the "quantity" of sedi­
mentary stru-cture and not to the thi·ckness of dep-o­
sits in whi-ch su-clh a structure is observed. T'hickness 
of deposits is obviously easy to express quanUtatively 
but t ihis should no·t be confused with the "quantity" 
of sedimentary structure itself. 

Fm example, if cross-bedding occurs ·in a s~and­
stone bed 10 metres thick, it does no·t mean that this 
bedding i:s equally distinct and equally -frequent 
throughout the w .ho-le bed both when its vertical and 
lateral variabilities are COI1'cerned. Therefore, 10 me­
tres mentioned above ·ca-nnot he accepted as a pro-­
per measure -otf "quantity" of ·cross-bedding. 

The lack of qua:ntitative, numedcal measure of 
the occurence 01f sedimentary structure is a serious 
problem in regional, sedi:mentological mapping. 

In the attempt to solvę this problem it is assumed 
here that the "quantity" of ·sedimentary structure 

UKD 551.3.051.001.5(l/9):001.8=2U 

may be deterinined on the basis ·of its frequency. In 
a given section, every sedimentary structure ·which 
occurs with adequate frequency is believed to 
occur in large quantities. The question arises, ho­
wever, how to measure the .frequency 01f sedimen­
tary structure and what i ts adequate frequency -is? 
In other words, how to transform the vague con­
cept of frequency .of sedimentary structure int-o a 
numeri-cal, mappable value? 

In the course of studies on the oldes-t maTine 
transgression in P.oland some sirople quantitative and 
semiquantitative •techniques have been elabo-rated and 
successfully applied. The basie principles of the 
techniques 1are explained in Fig. l. 

As an example the geolo-gical s-ection shown there 
'is examined and deposits belonging to ~ stratigraphlC 
unit .are a subject ·of detailed study. The boundaries 
of ~ unit are defined palaeontologically. Hence, the 
torp boundary of [3 unit does not coincide with the 
change in łitiholo-gy and is drawn wit:hin the bed of 
medium-.grained sandstone. 

The data necessary fo.r quantitative or .semiquan­
titative evaluation of various sedimentological pro­
perties are collected in the form of sedimentological 
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Fig. 1. Sedimentological logging by uniform intervaZ 
method. 

Lithological symbols: l - crystalline basemerit, 2 - con­
glomerates, 3 - coarse-grained sandstones, 4 - medium­
-grained sandstones, 5 -- fine-grained sandstones, 6 - al­
ternating sand/mud laminae . (sand predominates), 7 - al­
ternating mud/sand laminae (mud predominates), 8 - clay 
andlor mud, 9 - limestones. Frequency of sedimentary 
structures: lO - abundant, 11 - common, 12 - rare, 13 -

absent. Detailed explanations in the text. 

graphic log. Such a log is presented to the right of 
the section shown in Fig. l. 

In regional, sedimentological analysis graphic logs 
have to be set up for every surveyed section sepa­
rately. Many . methods of graphic representation of 
rock succession have been developed and published. 
The most popular are those proposed by A. Bouma 
(1) and R. C. Selley (5). The technique advanced here 
is based on the uniform interval method. The latter 
is of essential d.mportance for turning sedimentary 
structures into mappable, numerical values. 

In the method of uniform interval a geological 
section is subdivided mentally into a number of a.r­
tificial "beds" of the same thickness (2). Each of 
these "beds" oonstitutes one uniform interval. The 
thickness of a uniform interval depends on the pre­
cision needed and on the object of study. It can be 
of the order of l metre when monotonous, thick 
sequence is surveyed . in the field; i t can also equal 
l millimetre, or even less, when a thin-section ia 
measured under the microscope. 

In: Fig. l, the uniform intervals are marked as 
white and black sectors of the rod placed across the 
beds of (3 · unit. To facilitate further discussion, all 
the uniform intervals have been marked with capital 
letters. 

Every uniform -interval is considered as being 
lithologically homogenous and is represented by the 
rock type which prevails in a given interval. Fm· 
example, in the second uniform interval of (3 unit, 
that · is in C interval, alternating m ud and sand is 
major rock type. This observation is recorded in 
graphic log (Fig. l, column LITHOLOGY) with · cor-
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Ryc. 1. Profilowanie sedymentalogiczne metodą od-' 
cinka jednorodnego. 

Symbole litologiczne: l - podłoże krystaliczne, 2 - zle­
pieńce, 3 - piaskowce gruboziarniste, 4 - piaskowce śred­
nioziarniste, 5 - piaskowce drobnoziarniste, 6 - przekładań­
ce piaszczysto-mułoweowe (przeważa materiał piaszczysty), 
7 - przekładańce mułoweowo-piaszczyste (przeważa material 
mułowcowy), 8 - iłowce i/lub mułowce, 9 - wapienie. Czę­
stotliwość struktur sedymentacyjnych: 10 - bardzo częste, 
11 - częste, 12 - rzadkie, 13 - brak. Szczegółowe objaś-

nienia w tekście. 

responding lithological symbol. The position of the 
thick line in sedimentological graphic log should be 
noted. It shows the dominant grain-size for every 
uniform interval (f.e. in C interval mud predominR­
tes). 

Frequency of every sedimentary structure obser­
ved in the section is recorded separately for every 
uniform interval. It is shown by hatched areas in the 
column designed for a given structure. The semi­
quantitative, .subjective measure of frequency was 
adopted. The hatcthed area . (see Fig. l, symbols 10, 
11, 12, 13) measures 3 unit squares when a given se­
dimentary structure is .abundant in a given inter­
val; 2 unit .squares - when it is common; and l 
unit square - when it is rare. Blank unit squares 
in the column of a given sedimentary structure mean 
that this strudure does no•t occur at all. For example, 
in the uniform interval D, lenticulat bedding is abun­
dant, bioturbations are common, mud eraeks and 
tlaser bedding are rare and cross-bedding is absent. 

The term "unit square" mentioned above requires 
an explanation. This is a square with a side equal 

·to the adopted thicknes:s of uniform interval drawn 
on a scale adopted for ·compiling graphic log. 

To describe numerically sedimentolo'gical proper­
ties of a geological section the following semiquanti­
tative and quantitative indices were introduced. 

Frequency-index of sedimentary structure (FS) 
given by 

•' FS=-
z 
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Fig. 2. .pata for calculating average maximum-grain 
size (MG). 

a - geological section (fragment of drill core), b - uni­
form iritervals. c - maxiinum..:.grain size (in millimetres). 

Detailed explanations in the text. 

Ryc. 2: Dane do obUczenia · średniej w{elkości ziarna 
maksymalnego (MG). 

a --;- p~of~l geologiczny (fragm~nt r?~enia wiertniczego), b -
odcmk1 Jednorodne, c - w1elkosc maksymalnego ziarna 
(w mm) dla każdego odcinka. Szczegółowe objaśnienia 

w tekście. 

w:here z' stand s fo-r the area ha tahed in the column 
u.sed to record a given sedimentary structure (that 
is total number of hatched squares in this column), 
and z for the maximum area which can be hatched 
in the column used to record a single sedimentary 
structure. In other words z expresses total number 
of square'S which can be hatched in a single column. 
It is equal to the number of uniform intervals wit­
hin the boundaries of stratigraphic unit under' con­
siderati.On, multiplied by 3. Thus, FS is the ratio of 
batched area of the column of a given sedimentary 
structure to the . total area of this column. 

Here 'is 8'nother example. Freq~ency-·index of mU:d 
eraeks (FSmc) in . the section studied (Fig. 1), is 4 di-­
vided by 10 X 3, where 10 is the thkkness of -~ unit 
expressed in terms of uniform intervals. The resul­
tant value is 4/30, that is 0.13. 

No-structure index (NS) defined as 

k 

kz- }; z; 
, NS = ___ t_=_l_ 

kz 

Where Z is the same as above, Z't is the area hatched 
in the columh used t-o record . sedimentary strucfure 
t>' and . k is the number of · all sedirhentary structures 
recorded in thre graphic log. Hence, NS is a ·ratio of 
non-hatched area in all the columns to their total 
· area. This may be tak en as a measur e of an inter­
na! !homogeneity of sediments. 

In case ·of gr.aphic log presented in Fig. l, k is 
5, and ··· non,..hatched area equals 5 X 30 - (4 + 
+12+12+10+4) = 150 - 42 = 108. Then NS = 108/150 
= 0,72. . 

Another useful index is frequency-index of eon·· 
tacts (FC) given by 

· FO=-a­
l-1 

where ·a is the total number Oif contacts between dl­
fferent rock types in a given section within the 
boundades óf stratigraphic urii't under consideration, 
and r is the total number of uniform intervals within 
these moundaries. It means that l - l is the maxi­
murn number of contacts between di:fferent lithologies 

· within the boundaries of an examined stratigraphic 

F{g. 3. The Lówer Cambrian · in Northern Poland: 
frequency-index map of bioturbations (FSbtot). 

a - sections examined (boreholes). 

Ryc. 3. Dolny · kambr w pólnocnej Pbl~ce: wskaźnik 
częstotliwości bioturbacji (FSbtot). 

a - zbadane profile (wiercenia). 

unit When both .. the bott01In and the top Ccintacts of 
t his u ni t ąre omitteQ.. 

. With regard to the . example shown in Fig. l 
(column LITHOLOGY), it can easily be found that a 
is , 6 and l is lO. Which means that FC = 6/9 = 0,67. 

Variability of grai:ii size can easily be characte­
rized by average rriaximum-grain ·Size (MG) defined 
as 

l 

}; MJ 
j=l 

111. G = -. --·­
l 

where Mj is the largest dimension of maximum grain 
observed in j-th uniform interval, and l is the total 
number of uni.form intervals in a given section wit­
hin the boundaries of stratigraphk unit under con-
siderat:ion. · 

In Fig. 2 the maximum grains visible on the outer 
surface of core fragment a~tain l, 6, 7, and 2 milli­
metres in .size respedively. As there are 4 uniform 
intervals, we obtain MG = .(1 + 6 + 7 + 2) : 4 = 
= 16/4 = 4.0 mm · 

MG is clearly quantitative notion. The remaining 
indices (FS, NS, FC), mainly semiquantitative in na­
ture, are relative measures and their values vary 
within the range O to l. 

By the use -of the above presented indices, many 
sedimentologi-cal properties, including even those 
usually characteriaed only descriptively, can be easily 
mapped. The numerical values ;of the indices are 
simply plotted on due maps . at location: points of 
sections examined and then contour lines are drawn. 

An important reservation must be made here re­
garding . the interpretatiori of the maps Showing Va­
riability of the occurrence of sedimentary structures. 
Frequency-indices of sedimentary structures are not 
accurate, objective measures. Hence, when interpre­
ting the maps, exact values of the indices are not 
so important as their lateral variability. First bf all, 
the arrangement of contour lFnes, and the distribu­
don ·of local highs and lows, are of interest. 

An interesting example of what can be achleved 
with these teohniques is given by the report on Cam­
brian marine transgress.ion in Northern Foland (3). 
The report was publis:hed last year by Geological 
Surv:ey of Fciland. Fig. 3 sho.ws the lo,cation of the 
sections examined. It · should be noted here that Lo­
wer Cambrian depos.its encountered in Northern Fa­
land occur at a depth ranging from 5 000 metres in 
the west to l 000 metres in the · east. They have been 
examined by means of deep boreholes. · 

Fig. 3 demons.trates sketch-map of frequehcy-in­
dex of bioturbations. This map 1indi-c:ates areas of 
relati vely slow and fast accumulation. The interpre-
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Fig. 4. The Lower Cambrian in Northern Poland: 
map of no-structure index (NS) . 

Ryc, 4. Dolny kambr w pólnocnej Polsce: mapa 
wskaźnika braku . struktur sedymentacyjnych (NS) . 
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Fig. 6. Precambrian alluvial fans in Northern Poland 
(Zarnowiec Series): map showing average maximum­

-grain size (MG). 
B - supposed Baltic fan, P - Pomeranian fan, c - Cie ­
chanów fan . a - escarpment in crystalline basement, b -

boundaries of alluvial fans, c - transport directions. 

Ryc. 6. Prekambryjskie stożki aluwialne w północnej 
Polsce (seria żarnowiecka): mapa średniej wielkości 

ziarn maksymalnych (MG). 
B - przypuszczalny stożek bałtycki, P - stożek pomorski , 
C - stożek ciechanowski; a - skarpa w podłożu krystalicz­
nym, b - granice stożków aluwialnych, c - kierunki 

transportu. 

tation follows from the fact that frequency of bici­
turbation can be taken as a .simple measure of accu­
mulation rate. Leaving aside other factors such . as 
availabiHty of food, aeration of bottom waters, bio­
turbation structures are produced mainly in the areas 
of slow sedimentation. Of special interest is the fact 
tha.t this map (Fig. 3) presents quite different pictUl·e 
than the map oif no-structure index (Fig. 4). The la­
tter is here interpreted as an illus:tration of the la­
tera! variabiHty in rate of deposition (not to be con­
fused with accumulaUon rate !). While accumulation 
r ate is a raho of sediment t:hickness to the time-span 
of the wihole stratigraphic unit represented by this 
sediment , the deposition rate is a ratio of sediment 
thickness related to a single continuous process to 
the time-span of its uninterrupted, depositional 
c.etion. 

Higher values of no-structure index correspond lo 
hi;gher values of depositton rate. Distinct differences 
between the patterns of contour lines visible on the 
maps dis·cussed (Figs 3, 4) indicate that ·sedimentary 
environment of Lower Cambrian deposits in Narthen ~ 
Poland was characterized by highly varying accu­
mulation and deposition . rates. Such a situation is ty­
pica l feature of trdal zones, which is in good agree­
ment with the general interprretation of the depos•its 
discus·sed. 

The sketch-map shown in Fig. 5 demonstrates la:­
teral variability of frequency-index otf sedimentary 
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Fig. 5. The Lower Cambrian in Northern Poland: 
frequency - index map of sedimentary deformationai 

structures (FSdef). 
a - boundaries of granite massifs in crystalline basement 

(after s. Kubicki, w. Ryka, J. znosko, 4) . 

Ryc. 5. Dolny kambr w pólnocnej Polsce: wskaźnik 
częstotliwości sedymentacyjnych struktur deforma­

cyjnych (FSdef). 
a - granice masywów granitowych w podłożu krystalicznym 

. · (wg s. Kubickiego, w. Ryki, J . Znoski - 4). 

Fig. 7. Precambrian alluvial fans in Northern Polancl 
(Żarnowiec Series): frequency-index map of contacL'> · 

(FC). Explanations as in Fig. 6. 

Ryc. 7. Prekambryjskie . stożki aluwialne w północnej 
Polsce (seria żarnowiecka): wskaźnik częstości kon-

taktów (Ji"'C). Objaśnienia jak na ryc. 6. 

deformational structures. These are mainly load­
-casts and small-scale synsedimentary folds. It is of 
interest to note tha,t the arrangement of contour 11-
nes in Fi.g. 5 entirely differs from those visible in 
the maps of ·otherr ~edimentary structures. At the 
same time, the pattern of contour lines in Fig. 5 
follows fadrly well the outlines of granite massifs 
occurring in the crystalline basement (cf. 4). The 
massifs are surr'Ounded and separated by younger 
(Svecofenno - Karelian) metamorphic rocks. It is 
believed that duDing subsidence ·Oif crystalline base­
ment in margin:al zones of the massifs there were 
smali seismic tremors. Such tremors could act as 
a trigger mechanism Which released interna! readjust­
ment movements in plastic deposits of different 
density. 

Fig. 6 illustrates the lateral variability of the ave­
rage maximum grain-size in the so-called Zarnowiec 
Series, the Upperrmost Precambrian. The Series was 
formed in environment of alluvial fans. The pattern 
of oontour lines in Fig. 6 shows the direchons of 
transport of clastic material and location of feeding 
point where this material wa·S delivered into sedi­
mentary basin. Tthe feeding point of tlhe fan occu­
rring in · Northern Poland was in the vicinity o.E 
Gdańsk, from where clastic material was radially 
distri buted. 

The above interpretation is supported by that of 
the sketch-map of frequency-index of contacts in the 



Żarnowiec Series (Fig. 7). Frequency-index o:f con­
tacts indicates how far depositional process had ta­
ken the "opportunity" ·Of . arranging alternately di­
fferen:t rock types. This is the ratio o.f observed num­
ber of contacts in a given section to the maximum 
possible number of contacts in the section. T:he ma­
ximum possible number ·of contacts clearly depends 
on adopted thickness od' uniform interval. The discu­
s•sed map (Fig. 7) clearly demonstrates the arrange­
men:t o f margin al z one o[ the fan occurring in N ort­
h er n Poland. In the marginal or, more exactly, the 
transitional zohe bet:ween inner and outer-fan, variom; 
deposits oecur recurrently. That is why the values 
of frequency-index of contacts increase towards this 
z one. 

Sumniarizing this s:hort review of the application 
of the tedhniques discussed, it can be concluded that 
these techniques promis·e a reliable· research tool. 
Although extremely simple, they stem from the field 
of mathematical geology. The latter meets ratber di­
verse emotions of geologists. It should be emphasized 
that the techniques presented here do not require 
any special assumptions which are inevitable wher:. 
more sophisticated mathematical methods are em­
ployed. Such assumptions usually have one disadvan-· 
tage: they do not agree with geological reality. The 
techriiques discussed in this paper are free from that 
irksome defect. 

STRESZCZENIE 

W jaki sposób okr·eślić "ilość" struktury sedy­
mentacyjnej? Jak ustalić czy proces depozycyjny 
często miał "okazję" do składania na przemian ró7-
nych . rodzajów skał? 

Niniejsza praca stanowi próbę rozwiązania tych 
problemów. Wprowadzono · proste wskaźniki nume­
ryczne umożliwiające ilościową ocenę następujących 
parametrów sedymentologicznych: l) występowanie 
struktur sedymentacyjnych, . 2) jednorodność wew­
nętrznej struktury o·sadu, 3) zmienność rozmiarów 
ziarn największych, 4) wz,ględna częstość wzajem·­
nych kontaktów różnych rodzajów skał. Obliczenie 
wskaźników wymaga zebrania wszystkich danych w 
formie graficznych profilów sedyrnentologicznych. 
Profile te muszą być zestawione zg·odnie z metodą 
odcinka jednorodnego. Sporządza s1ię je osobno dla 
każdego badanego profilu geologicznego. Dz:ięki 
wskaźnikom omawianym w pracy niektóre parame­
try sedyment-ologiczne, zwykle charakteryzowane je­
dynie opisowo, mogą być łatwo skartowane. Wszyst­
kie obliczenia są bardzo proste. 

Przedstawione metody były z powodzeniem stoso­
wane w badaniach osadów prekambryjskich i kam­
bryjskich północnej Polski. 
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PE310ME 

KaK · y.cTaHOBJ1Tb "KoJiw.JecTBo" ceAMMeHTa~MOHHOtf 
TeKcTyphr? KaK onpeAeJIJ1Th, •mcTo JIJ1 Aeii03J1~J10H'­
Hbitf npo~ecc J1MeJI "oKa3:mo" CKJiaAhiBaTh nonepeMeHHO 
pa3Hhie TJ1IIhi ropHhiX nopoA? HacTo.a~a.H ·CTaTh.H 
.HBJI.HeTC.H IIOIIhiTKOM pemeHJ1.H 3TJ1X BOIIpOCOB. IlpJ1Be­
AeHbl IIpDCThie 'IMCJieHHbie IIOKa3aTeJIJ1, KOTOphie AeJiaiOT 
B03MOJKHOM KOJIJ1qeCTBeHHYIO O~eHKY CJieAYIO~J1X ce­
AJ1MeHTOJIOrJ1'IeCKJ1X napaMeTpOB: (l) pacnpocTpaHeHMe 
CeAJ1MeHTa~J10HHhiX TeKCTyp, (2) OAHOPOAHOCTh BHy­
TpeHHetf TeKCTyphi OCaAKOB (3) J13MeHqJ1BOCTb pa3MepOB 
CaMbiX 60JibiliJ1X 3epH, (4) OTHOCJ1TeJihHa.H 'IaCTOTa 
B3al1MHhiX KOHTaKTOB pa3HhiX TJ1IIOB ropHhiX nopoA. 

)l;JI.a pacqeTa 3TJ1x napaMeTpOB Heo6xOAJ1MO co6pa­
HJ.1e ;BCeX AaHIHhiX B cpOpMe rpaqm'leCKIJ1X C-€'Al1lMe:HTO­
Jl'O·r:Wl€!0KJ1·X pa3pe301B. 3TJ1.pa3pe3bi •CJie"n,yeT ·CO!C'Ta\BJIHTh 
corJiacHo MeTOAY OAHOPOAHOro J1HTepBaJia, OTAeJihHO 
AJIH KaJKAOro J1CCJieAOBaHHOro reoJiorM'IeCKoro pa3pe3a. 
'Y'IJ1TbiBa.H IIpJ1BeAeHHbie B CTaThe IIO'Ka3aTeJIJ1 MOJKHO 
KapTl1pOBaTb HeKOTOphie CeAJ1MeHTOJIOrJ1'leCKJ1e rrapa­
MeTphi, KOTOphie AO CJ1X IIOp 6hiJIJ1 xapaKTepl130BaHhi 
TOJibKO OIIJ1CaTeJibHhiM CIIOC060M. Bce paC'IeTbi O'IeHb 
IlpOtCTbie. lJjpje;A:CTaJBJieHHhie B CTaThe MeTO,ąbi 
6hiJIJ1 ycnemHo npMMeHHeMhie B MCCJie~oBammx AO­
KeM6pJ1tfc'KJ1X J1 KeM6pJ1MCKJ1X OCaAKOB CeBepHOM IlOJib­
IIIJ1. 




