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CHARACTERISTICS .OF SEDIMENTARY STRUCTURES .

_IN DIFFERENT SUBENVIRONMENTS FROM FLUVIAL
DOX MS TO TIDAL DOMINATED SYSTEMS
" ALONG THE LOWER OLD. RHINE-MASS RIVERS

AP &

cm Changmmg Mang shomong
* (Institute of Geology, Academia Sinica)

Nio, S.D.Van Gelder, A.
(Comparanve Sedlmentology D1vls1on, University of Utrecht, The Netﬁerlands) ;

Ab;t:r.ect
SR ,

A series of construction pits along the Iower Rhine-Mass rivers revealed the subre-
cent deposits in different subenvironments from tidal dominated systems to fluvial do-
minated systems, This makes it possible to study the properties of these sediments,
The sedimentary structures of these deposits are examined and compared by sampling
a series of lacquer peels, The study indicates that (1) tidal dominated systems are
structurally quite different from fluvial dominated systems, For the former bundles of
cross-strata, lateral bundle sequence, mud drape or mud layer couplets, flaser bed-
ding, wavy bedding and.lenticular bedding and bimodal cross-bedding (large and small)
are striking, Mega ripple cross-stratification in tidal dominated deposits usually pos-
sesses well-developed bottomsets with large set length aund set thickness, The bottom-
sets are composed of alternated muddy layers and sandy layers belonging to composite
beasets, The muddy layers are, in fact, mud drapes which often occur as double mud
layers, The sandy layers can be divided into two types: one is formed by subordinate
tidal current with reverse dip direction to mega foresets, and it is generally poorly
developed and presents itself as discontinuous sandy layers or as an isolated sand lens
between the mud layer couplets; the other is formed by conflow and shows well-delop-
ed small current ripple cross-bedding, In the sand/mud alternated flaser bedding, wavy
bedding and lenticular bedding structures the association of small current ripple cross-
bedding with wave-genetic ripple cross-bedding can be observed commonly. The interval
with scattered flasers(sparse zone)rhythmically alternates with one bearing wavy and

lenticular bedding (dense zone), .In addition, bioturbation is so strong that it destroys
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the primary sedimentary structure thoroughly and forms a complete bioturbate struc-
ture. Mud pebbles, peat fragments and marine shells are often concentrated in the lag
deposits of channels or in the lower part of mega ripple foresets, but the gravels of
base rocks are absent here, For the fluvial dominated systems a simple unidirectional
cross-stratifications(large and small)and their irregular change in larger scale as well
as in vertical sequence are distinct. Unidirectional large scale cross-stratifications are
mainly of tabular and trough forms, The large scale tabular cross-bedding possesses
considerable set length and high set-length/set-thickness ratio. Bottomsets are well
developed and exhibit very complete internal structures, in which feur types of small
stratifications can be recognizéd; parallel lamination, climbing-ripple lamination creat-
ed by back flow, irregular wavy and trough cross-lamination and planar cross-lami-
nation generated by conflow However, this sort of bottomsets has simple composition
and belongs to a simple bedset, Besides, fluvial dominated deposits often constitute
structurally and texturally upward-fining cyclic sedimentary sequences in varied scale
and contain base-rock pebbles, (2)transitional zone is mixed in sedimentary structures.
(3)major factors causing the involved disparity are the different hydrodynamics in each
one with increasing distance from sea, In the tidal dominated systems they are ebb
current flood current and wave action. Diurnal and neap/spring changes of tidal cur-
rents are apparent, regular and short periodic. In the fluvial dominated systems,
however, there is only stream—flow. Its discharge and velocity is relatively stable and
its change, if it presents is longer-periodical and irregular, The hydrodynamics in the
transitional zone are complex and irregular.All of these changes in sedimentary struc-
tures and hydrodynamics can be well interpreted by a set of united time-velocity

curves,
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