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ABSTRACT

Relict fine-grained sediments have bee
within erosion gullies (gramadullas) “of
Kuiseb river valley in the Namib* des
deposits are divisible into a conspicuous h
and a concealed, eroded low level type; D:scon
remnants, commonly yellowish-grey silts:
subsidiary sands, have been traced from Goba
km upstream. The diverse mineralogy of the deposit
reflects their metamorphic rock source. Beddm
distinct but sand and sift units are lrreguiar in
Sedimentary structures include cross- stratiﬁcatlo
sun cracks. Four terrestrial gastropod species. 'hav
been collected from the sparsely fossiliferous: se-
quences. Alternation of low energy ﬂoodmg ; and
desiccation permitted fine sediment accunrulation
Subsequent renewed fluvial activity incised the dep051t;.‘" -
into a double terrace. A late Quaternary age 15?'_':.
postulated for the sediments. D

1 INTRODUCTION

Relict silt-rich deposits of substantial but variable
depth constitute one component of central Namib
Cenozeic geomorphology, occurring in the Tsauchab,
Tsondab and Kuiseb river basins. This paper discusses
the location, constituents, characteristics and sedimen-
tary history of the relict silts preserved in the middle
Kuiseb valley. No details of this series have previously
been published although mention has been frequent
{Besler, 1972; Goudie, 1972; Rust & Wienecke,
1974; Scholtz, 1972). '

The Kuiseb deposits are best preserved in the vicinity
of Ossewater-Homeb, where they occur as a double
terrace, the lower partially concealed by younger sands

~and gravels. Their present distribution is governed by

factors favouring preservation from modern fluvial
erosion so that the majority of silts are banked against
and fill erosion gullies in the north wall of the lower
Kuiseb canyon (map 1). Previous work (Goudie, 1972:
Scholtz, 1972) has concentrated on the Ossewater-
Homeb sediments although similar deposits have been
noted at Natab (Scholtz, 1972) whilst Rust & Wie-
necke (1974) considered that the deposits ceased about
4 km upstream of Natab. The silts deposits are now
shown to occur over a 40,5 km distance upstream
of Gobabeb, isolated occurrences being believed to
represent remnants of a former extensive valley fiil
(map 1).

These alluvial deposits are localised where the Kuiseb
canyon widens into a valley incised into a basement
plateau of folded, metamorphosed and faulted rocks
of the Dramara supergroup which have been invaded
by pranite and pegmatites (Martin, 1965). The base-
ment composition is such that a very diverse mineral
suite is available for incorporation into younger
sediments. A further source of fines is provided by
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MAP [: The distribution of relict silts in the middle Kuiseb River valiey.




Cretaceous to Holocene calcrete, gypsum and gravel
and dune sand overlying the Damara rocks to the
south of the Kuiseb valley.

The Kuiseb River, which rises in the better watered
Khomas Highlands south of Windhoek, carries dis-
charge in this section of its course in most years.
As a result it removes blown sands emanating from
the Namib dune-sea and serves to separate the dune
Namib to the south from the gravel Namib to the
north., The climate is hyper-arid with an annual
rainfall at Gobabeb of only 16,5 mm (Seely & Stewart,
1976). Rainfall is variable and occasionally of great
intensity. Fop is another source of moisture. Wea-
thering processes are thus characteristic of desert
environments with, in addition, chemical processes due
mainly to the action of salt and sea mists (Scholtz,
1972).

The remnant silts are described in terms of their
environment in order to add to information relating
to sediment source and mode of emplacement. Demon-
stration of local provenance and emplacement by
processes similar to the present has significance for
the interpretation of the Cenozoic history of the area.

2 THE DEPOSITS

The terraced sequences of Ossewater-Homeb provide
the type locality (map 1). Thick deposits preserved
in north-bank erosion gullies have been incised and
provide vertical sections (fig 1, plate 1). Their
relatively level surface has previously been accepted
as representing the level of infilling. However traces
of similar materials adhering to bed-rock above the
main terrace level suggest infilling may have reached
a higher level (plate la). A lower terrace partially
concealed by fan pgravels of a later date forms the
riverwards extension of the deposit. Such partially
concealed silts are the most frequent type both up-
stream and downstream. The stratigraphy, even of the
higher terrace, is further obscured by an external
capping of hard, fine-grained material deposited by
contemporary wash from material carried in suspen-
sion. These ‘mud drapess and the intermittent
preservation of the deposit complicate section correla-
_tion (plate 2a).

2.1 Composition and stratification

The most abundant sediments are yellowish-grey silts
but subsidiary sands, probably of dune provenance,

. and darker biotite-rich silts are also incorporated.

3 Stratification of the sediments is generally horizontal,

although certain units show steeper dips (5° — 159
. unrelated to cross-stratification or tectonic deformation,
. their random orientation being an expression of base-
ment irregularity. In contrast to such initial dips
" imposed during sedimentation, are the variable attitudes
» of large remnants that have collapsed following
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erosional undercutting. Other minor irregularities have
been imposed by dilferential compaction and by
modern creep processes. No structures of tectonic
origin were observed.

Bedding is variable (fig 1 and plate 2). The best-
ordered units are the dominant, laterally uniform,
vellowish-grey silt beds. These vary from {0 cm to
300 cm in thickness. The darker silt beds vary from
| cm to about 30 cm in thickness and from 10 to
60 cm in length, tending to pinch out entirely. Fine
sands occur mainly in variable lenses or in thin, 1 to
3 cm beds. Rarely small sand lenses occur intermixed
with finer sedimcnts. Basal conglomerates and schist-
derived sands occur as highly irregular 1 to 200 cm
wedges and display poor to well-developed pebble or
sand grain imbrications dipping towards the valley
walls.

Bed form ranges from massive to laminated. Many
massively bedded yellowish-grey silts have a well-
developed fissility, indicative of micro-lamination. The
darker silts are also frequently {issile and commonly
display parting lineations. Their fissility may be
attributed to the proportion of included platy minerals.
Much of the Iamination, however, results from small
scale alternation of coarser silty sand with finer silt
material. Graded bedding is a minor feature of the
sedimentary sequences.

Although the sections are generally well-stratified, no
ordered repetition of units has been recognised and it
is doubtful whether the deposits can be attributed to
sedimentation of a regular cyclic nature. Apart from
the basal conglomerates, no preferred stratigraphic
position is displayed by any particular sediment type.
The irregular, non-continuous nature of the subsidiary
sediments (darker silts, sands and conglomeratic schist-
rich sands) seems to indicate deposition under relatively
uniform conditions with local variation. The texture,
good stratification, lamination and bedding variability
indicates an origin within a vlei situation such as
prevails at Sossus or Tsondab today, where discharge
is insufficient to permit exoreic discharge.

2.2 Minor sedimentary structures

True cross-stratification is almost entirely limited to the
darker silts and fine brown sands although the schist
sands display a poorly developed cross-stratification
{plate 3b). Cross-stratified horizons have no preferred
stratigraphic position and are almost always lenticular.
They appear to have resulted from ripple action in
shallow waters containing a high load of suspended
material. Absence of other types of cross-stratification
and of directional control indicates a paucity of strong
currents and of vigorous fluvial deposition. Strata in
the Ossewater-Homeb area show no directional sedi-
mentary control.

Convolute bedding caused by gravity sliding and
foundering is of minor impertance and occurs only
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SECTION 1

{illustrating some aspectd of the relict sediment sequencs In a valley
21 km from Gobaheb. Due to the nature of the exposure thisis a
composite section}

5ilt remnasts cling to vailey gide for a further

3

Thichaass [muira] of popzencs

metres [appron.}

1

toarse and fine silts with well devalpped undulating
laminaticn. Hany root casts which are stained &
rusty enlour. Silts are 3 grayer colour than

thosa making up the bulk Bf the sequence.

fonglomerazic schist sand,
Gray silts.
foarse poorly sorted sand.

u
Lenticular herizon at tachist' sandy cenglomerate.

Fourly exposed yellow-gray shits.
Irreqular sandy horizons and Tenses.
%ingle cross-bedded dark siit layer.

Gun £racks.

feguiar laminated yellew-gray silt.

Yellowsgray silts with discontinuous sandy horlzons
and lenses, Rare root-casts and cross-hedding.

fross~hedded dark silt.
Dlsturbed sandy-silt norizan.
Cross-hedded coarse datk siits.
Rare sandy harizons.

Sun cracks-

Yeiiowegray silts.

Fine sandy lenses.

Cross-bedded darker silt.

Yellow-gray silts whth darker fayers. Frequent
thin sandy harizons.

J: Fessible calcarecus harizon [very thin)
Yellow-gray silta with dlscontinvous cross-bedded
sandy harizons.
Laminated regular yellowwgray silts - well developed
Fissillcy mud drapes.
m Yeligw-gray stlt.

Small sandy lenses.
Dark cross-bedded 3l12.

Possible erosion surface.

Rexlstant yilt layer - rug-graped. undulating
sandy harizens.

Alternating s1it and sand.

T
Irregular seguence of fine and roarse s11ts, brown
sand and schist sand.
Hany lenses.
Hare cross-bedding.

Fire ailts - coarser lenses.

re rpot castk.
Cross-bedded fine brown sand.
Light and dark silt with fine brown sand and schist

sang lenses.

Yellowgray 3ilts - some alrernation of harder and
softer horizons. Rare coarser lenses.

Enaul schist conglomerate.
fissement metamorphica.

Srart of sequence © 7 motres above present river
Tevel.

511t remnants cling 1o valley side For a further

13

Thitkzeas (matrez} 4l fasesacd

SECTION 2

{lllustrating some aspacts of the relict sediment seguence in a valley
near Ossewater. Due to the nature of the exposure this is 8 composite

section),

retres (approx.) and are covered by scree.
un

-
Yellow-gray 3ilts with brown sand lenses,

i Gray-siflt-wedge of schist sand whizh thickens
tawards the valley wall,

Dark migaceous sandgalit {coarser and grayer than
yellow-gray slita) with rany rusty rott casts.

Yeilowsgray silts with sandy horizons.

Sun-cracks,
Ye)lowrgray silt with wmall modules of {Fossill)
sadiun chiorlde.

-+
Yellow-gray sily with rere sandy lenses.

Crosa-bedded brown sand;eveniy laminated coarse
dark siit.

Massive yellow-gray silt.

@rown sand with lenses of Finer sediment, poor
cross-bedding.

Alteqnarion aof fine and coarse allt with sandy
har fzons.

tisturbed unit,
Yellowegray siit with sandy horizens and lenzes.

'Flame' atructure
Yeilow-gray 411t with horizontal root casts; nixed
sediment ,silt disturbed by burrowing 17} mctivity.

Vary finp yeilow-gray silt.
j&trnss-b:dded coarse brow sand.
asalve ye!low-gray 317t
Race root zasts.
imoricated schiat ponglorerate.
Alternation of fine and coarse stlts with lenticular
sandy harizons,

ADot Ca4Ts
Very thin discantinuous catcareous harizof.

v.micaceoes brown sand.

Yellpw-gray siits.
Mud-draped exterior.

-

Poorly exposed partially buried sfiss.

Basat schist songlomerate basement mevamorpghics .

Start of seguenge " 11 merres above pressnt river
level.

.. CROSS BEDDIKG
LENSES OR LENTICULAR HORIZONS
ROOT CASTS
: EROSION CHANWNELS
SUN CRACKSE
o %= SCHIST SAND HASAL CONGLOMERATE
e BAND
sz DARK SILT [USUALLY GLAYEY SILT}
=== YELLOW /ORAY SILT (USUALLY CLAYEY SILT)

FIG. I: Composite sedimentary sequences: (a) from Ossewater (b} from Homeh.

in silt and silty-sand beds a few centimetres thick,
where it is restricted to internal bed laminations.
Slump Structures causing mildly deformed beds, 3 to
12 ¢m thick, probably arose from response to the
influence of gravity on sediments deposited on a slight
slope or to differential compaction over a basement
high. Small faults are often associated with and
restricted to these slumped beds (plate 3).

Organic structures, such as root casis, are widespread,
at times transgressing up to 15 to 20 cm of silts
and sands (fig 2). Most casts are weakly calcified,
vertical to sub-vertical tubes 5 to 20 mm in diameter
but some are uncalcified. Dowrn-dragging of lamina-
tions in the vicinity of the root casts is ascribed to
plant growth in a plastic sediment. In the upper layers

many root casts are associated with an oxidised zone.
Lack of oxidation in the lower layers may be due to
reducing conditions at the time of deposition.

The most significant of the lesser structures are clearly
discernible desiccation cracks which exhibit no pre-
ferential stratigraphic position. Crack patterns creaie
irregular polygons varying in diameter from 10 to 100
cm, larger polygons being frequently subdivided by
small cracks. The cracks are psually filled with
material texturally distinct from the fine material
comprising the cracked surface. Sometimes cracks are
restricted to homogenous thin layers but others show
well-developed fine laminations and thus transgress
layers. Most cracked surfaces are overlain by very thin
fine sand layers. Occasionally the presence of cracks
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PLATE 1: Silt location:

a) terraced sediments at Ho-
meb (note the level surface
denoting the probable floor
of the deposit, the silt
patches adhering to base-
ment rocks above that le-
vel and pully incision into
the silts,

b} preservagions of terraced
siits in erosion gullies,

c) Natab concealed silts.
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PLATE 2: Sedimentery sequences:
) showing effect of coarse and fine Inyers with mud drapes,
b) relict finc-grained silts showing slumping.

is detected only from positive casts on the bottom of
overlying clayey silt beds. The cracks resemble those
found in fine-grained modern sediments.

The presence of desiccation cracks implies periodic
drying. The overlying sandy laver is believed to be
dune-derived and is interpreted as a dry period deposit
incorporated when the deposit was subsequently re-
flooded. Dune-derived material may also have been
incorporated during flood stages to form sandy layers
and lenses. Relict erosion channels are further evidence
that the deposit was intermittently dry (plate 3e). The

channels are all small, up to 10 to 20 cm across
and 6 to 12 cm deep, and truncate any laminations
in the underlying yellowish-grey silts. Channels cut
into sands or pebble conglomerate were not observed.
Characteristically the channels are filled with fine
brown sand or darker coarse silt which may be either
cross-stratified or horizontally bedded. The channels
are interpreted as resulting from erosion by braided
channel rivulets active when the deposit was almost
dry. Sudden flooding appears not to have occurred
since coarser sediments akin to the sands of the present
river-bed are not found.




SECTION 1

(illhstra!ing some aspects of the rellct sediment sequence In a valley
21 ke from Gobabeb. Due to the nature of the exposure thia Is a
compaosite section)

. ra ”u cling to valley side for & further
etres. {pprox,)-

Coarse and flpe siltz with well developed undulating
larination. Hany root casts which are stalned a
rusty ¢olfour, 53itz are a grayer colour than

those makIng up the bulk of che sequence.

% tonglemeratic schist sand,
iray aitts,
e Coarse pooriy sorted sand.
= tenticular horizon at 'schist' sandy conglomerate.
fr—————=——ox Poorly exposed yellow-gray silts.
e

Irregular sandy horfzens and lensas,
Single cross-bedded dark ailt layer.

e e
)

JSun cracks,
=

Regular laminated yellow-gray silt.

Ye!low-gray silts with discontinuous sandy Worlzand
anc lenses. fare root-casts and cross-bedding.

Cross-bedded dark sfiz.
flsturbed sandy=sift norizan,
Cross~bedded coarse dark siits.
Rare sandy horizons.
Sun grachs.
vellow-gray silts,
Fine sandy lenses.
Croas-bedded darker silt.

) 'Iil:hln_[lﬂ.r_ﬂl it iz

Yetlow-gray silts with carker tayers., Freguent
thin sandy hnrizens,

:Li’nsslhlz calcareous horizon {vary thin)
Yellow-gray silts with discontinuous eross=vedded
sandy horizons.

Laminated regular yeliow-gray stlts ~ welt developad
Flssility mud drapes.

Vel low-gray siit.
Smalil sandy lenses,
Dark cross-bedded silt.
=~ Fossible eroston surrace.

Resistant silt layer - mud-graped. Unduiating
sandy horirons,

Atternating silt and sand.

-

Irregular sequence of Fine and coarse siits, brown
sand ang schist sand.

Hany lenses.
Rare crass-bedding.

Fine silts - coarser lenses.

Rare roat casts.

Crossrbedded {ine brown sand.

Light ant dark aiit with fine brown sand and achist
sand lenses.

Yellow-gray slits - scme alternation of harder and
softer horizons. Rere coarser lenses,

Eﬂasal schist congicrerate.
Basement metanaorphics,

IEtarr. af sequence = 7 metres above present river
evel,

FIG. 2: Root disturbance in relict yeflowish-grey silts.

2.3 Evaporites and calcretes

Most arid depositional environments favour the forma-
tion of evaporites which become incorporated into the
depositional sequence, The Kuiseb valley sediments
are distinguished by a relative lack of evaporites,
with the exception of calcretes cementing and capping
the sequence. These occur mainly as hard, dark brown
fragments of irregular shape and size, sometimes joined
to form continuous cappings. They never exceed a few
metres in extent or 2 to 5 cm in thickness. Most
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SECTION 2

(Hiustrating some aspects of the relict sediment sequence in a valley
near Ossewater. Due to the nature of the exposure this is & composite
section).

517t remnants ciing to valley 3ida for a further
0 retres {npprnx.? and are covered by scree.

-

Yellowsgray silts with trown sand ienses.
Grey=silt-wedge of schisr sand which thickens
towards the valiey wall,

Bark micaceous sand;silt {coarser and grayer Lhan
yeliow-gray sifzs) with many rusty root casts.

‘tetiow-gray 31lts with sandy horizens.

Sun-cracks.
Yellow-gray s1lt with small mocules of (fasalll)
sodium chloride.

¥etlow-gray silt with rore sandy lenses,

Lross-hedded brown sandpeveniy laminated coarse
dark sile.

Hassive yellow-gray sile.
Brewn sang with lenses of Finer sediment, poor
cross-bedding.

Atternation of fimne and zoarae silt with sandy

: ‘|' Disturted unlt.
Yellew-gray siit with sandy horlzans and lenses,

'Flare' structure
Yellow-gray stlt with horizental root casty;niced
sediment,silr disturbed by burrowing (1) activity.

Thitknass |aeirna] ol tequescy

Cross-tedded coarse brown sand.
lassive yelicw-gray siit.
Rare root casts.

Very thin discont!rnous calcarequs horizon.
v.nicacaous brown sand.

Yellowngray silts.

nud-draped exteriaor,

:

Poarly exposed partially burled sTits,

fasnt schiast conglererate beserent metamorphics.

?tar: of sequence % 1] matres above present river
evel,

CROSS BEDDING

LENSES OR LENTICULAH HDRIZONS

ROOT CASTS

: EAOSION CHANNELS

SUN CRACHKS

*J2ti~ SCHISTSAND HASAL CONGLOMERATE

ot SAND

ST DARK SILT (USUALLY CLAYEY SILT)

=== YELLOW /GRAY SILT (USUALLY CLAYEY SILT}

of the sequences are partially cemented by carbonates
with some gypsum and salt content in addition.

2.4 Palaeontology

Although the silt sequences are poorly fossiliferous,
four species of gastropod have been collected. Positive
identification has not yet been possible. Bulinus
(Bulinus) tropicus and Biemphalaria pfeifferi were
identified by Oberholzer (Institute of Zoological Re-
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PLATE 3: Evidence of disturbance in silt sequences:
a) pebble imbrication in schist conglomerate bed
b) cross-stratification of a ripple origin
c) excellent example of Aame structures
d} dessication cracks

e) erosion channel indicative of hiatus in sedimentation.

" search, Potchefstroom University)* but the same speci-
mens were classified as Xerocerastus sp. and as
Sculptaria seulptuici respectively by the South African
Museum. Of the other species, the South. African
Museum supggests Isodora sp. for one (fig 3). Biompha-
faria sp. fossils have also been collected from the
surface of eroding silts, 3 and 10 km west of Tsondab
Vlei. All are fresh water sub-fossit snails and cor-
respond to others collected from the Kalahari (Ober-
holzer, pers. comm.), Within the Kuiseb valley spatial
distribution of fossils is random. No preferred strati-
graphic position is apparent and fossils can be found

DEPQSITS OF THE MIDDLE KUISER YALLEY 1 5 9

throughout the seguences, usually embedded in
yellowish-grey silts although occasional specimens
occur in the coarser, darker silts. Specimens usually

* The only information regnrding biological requircments, habitat and zge of the
gastropeds comes from comments provided by Oberholzer with his identification:

(1) Bulinus (Buiinus) tropicus  This species ja o mnster of nestivation and repro-
duction over a short pericd. For this reason it is frequendy found in temperory
water-holes.

(2) Biemphatarin gfeifferi  Alihough sometimes able to survive iemporary drought
by sheltering in crevices and other saitable spots, drying out of the habitut
adversely alfects the number of individuals in that pericular babitat, since
this species seems to require a refatively long period in which to reproduce
sugcessive genergtions.
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Side

-3 Top
\ ‘
!

Isidora sp. (S.A. Museum)

}—5‘5 mrn—|

|—7_U mm—|

Bulinus ( bulinus) tropicus Biomphalaria pifeitferi

[Oberhoizer) (Oberholzer)
Xerocerastus sp. Sculptaria sculptuici
(5.A. Museum) (S.A. Museum)

FIG. 3: Gastropoeds [rom the relict silts.

occur singly but groups of up to 5 individuals have
been found. Only rarely are different species associa-
ted. The fossils are presumed to be late guaternary
in age as modern forms exist and a tentative carbon
fourteen date of 12 000 years Before Present has been
obtained (Vogel, pers. comm.).

2.5 Sampling data characteristics

Samples taken from the deposit and from modern river
sediments have been compared. Similarity in minera-
logy and texture between the brown relict sands and
present day-dune material is marked. The dune
material is coarser and better sorted than the sands
from the deposit lenses but this could be due to re-
working and subaqueous mixing of the relict sediments.
IT the relict sands are derived from dunés, it implies
that the depositional environment was then similar to
that at present.

A rather tenuous size and mineralogic correlation
between modern channel sands and other sand lenses
of the relict deposit is also apparent. Again mixing
has affected the relict deposit. The modern flood plain
over bank sediments and the dark biotite rich relict
silts are also similar. Bearing in mind the range within
each catepory, there is no appreciable difference
between past and present sediments. The relict sedi-
ments tend to be less sorted, probably reflecting
differences in depositional environment. Modern sedi-
ments are laid down by river floods whereas the relict

sediments seem to have had a quiet water environment
subject to seasonal drying, and been deposited from
low energy river regimes. The broad similarities
between the relict sediments and the modern deposits
suggest that the processes were not radically different
and that those differences that exist can be explained
by the dilTerence in environmental energy.

3 CONCLUSIONS

The characteristics of the relict vlei silts of the middle
Kuiseb River valley indicate a localised deposit sugges-
tive of a vlei environment with restricted river channel
and aeolian deposition. Since enly minor sands occur
within the dominantly silt deposit, it is deduced that
the Kuiseb River then had a regime of lower energy
than at present. To account for such an accumulation
of still-water sediments a barrier to impede downstream
flow has previously been invoked but a tectonic barrier
has not been envisaged since the silts were laid down
when the river was already close {o or at its present
base ievel. A model whereby dunes migrated across
the river channel under conditions of greater aridity
has been suggested. However under conditions of low
flow, a river regime has lower energy and onily
suspended sediment would reach the river end-point.
No dune barrier causes silt accummulation in Sossus
or Tsondab Vlei today. Flow is merely insufficient
to proceed further downstream. Dunes cross the river
valleys following cessation of river flow.

The thickest silt deposits, up to 50 m above present
channel level, are preserved in the vicinity of Ossewater-
Homeb. At Gobabeb, however, the deposit appears to
have a maximum thickness of only 15 m, Deposition
seems to have thinned downstream. This may have
resulted from progressive desiccation as the river
end-point migrated upstream. No more complicated
explanation is required. The following sedimentary
history can thus be postulated:

1. Incision to form the Kuiseb valley and side gullies.

2, Slight climatic shift to aridity in the headwater
region to reduce flow.

3. Formation of a viei in the lower canyon with sub-
sequent dune mipration across the former river
channel downstrearn of Gobabeb.

4. Discontinuous seasonal sedimentation with repeated
flooding, depositing fine material in shallow quiet
waters. Some contribution from aeolian sources
and from rare local sheet wash may have occurred.
Preponderance of silt would have been favoured
by lower fluvial energy.

3. A return to wetter conditions with greater fluvial
energy removed the dune barrier and caused inci-
sion into the sediments as the Kuiseh River cut
down to its present level in two stages.

The precise date of the development of the vlei and
thus the age of the sediments has not yet heen
determined. A late Quaternary age is postulated since
the silt terraces post-date canyon re-incision through




pebble conglomerate infill (Marker, 1977). The
stive carbon fourteen date of 12000 years Before
resent provides a terminal date.
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_B"LE 1: Sample data: size and colour characteristics (designation after Folk, 1969; and US Geol. Surv.)

DESCRIPTION

NO COLOUR M2 G1 Ski Kg VERBAL DESCRIPTION
“-Tj};iic’:al silts form the the & 4 Yellowish grey 5,34 1,45 0,41 1,26 “Sandy silt” poorly sorted, ine
bulle’ of the relict sedi- 3YRT/2 skewed, leptokurtic
ments:.
S Al3 Yellowish grey 6,76 1,92 0,08 0,78 Clayey silt, poorly sorted, near
i 5YR7/1 symmetrical, platykurtic
Darker thon the above but A 8 Dusky grey 5,68 1,70 0,19 0,97 Sandy silt, poorly sorted {ine
stherwise similar in form SYRG/2 skewed, mesokurtic
“"gccurrence. Are im-
portant components main-  Al6 Dusky olive grey 5,59 2,12 0,17 0,91 Sandy, siit, very poorly sorted, line
ly: of the basal glacis de- 5YR6/1 skewed, mesokurtic
posits, but also oceur less
requently interbedded A17 Dusky ofive grey 5,23 1,90 0,40 1,12 Sandy silt, poorly sorted, strongly
with yellow grey silts. SYRG6/!1 fine skewed, leptokurtic
Coarse silts — subsidiary A10 Dusky grey 4,56 1,31 0,45 1,09 Sandy silt, poorly sorted, strongly
in- volume to yellow prey 5YRG/2 fine skewed, mesokurtic
_and finer durk silts,
Oceur in lenses as well as All Dusky grey 4,02 0,83 0,20 1,29 Silty sand, strongly sorted,skewed,
irregular beds. Often dis- 5YRG/2 maoderately fine, lepiokurtic
2 play pood ripple cross-
‘stralification. AlS Dusky grey 4,78 1,46 0,49 1,60 Sandy silt, poorly sorted, strongy
i 5YR6/2 fine skewed, very leptokurtic
sands ol darker A 3 Moderate yellow- 3,77 1,02 0,44 2,51 Silty sand, poorly sorted, strongly
olour — similar to the 15h brown fine skewed, very leptokurtic
darker, coarser silts in I0OYR5/2
‘form and also often cross-
stratified. A22 Dusky grey 3,26 0,71 0,17 1,31 Yery fine sand, moderately sorted,
: 5YR&/2 fine skewed, lepiokurtie
Fine brown sands limited A12 Moderate yellow- 3,49 0,81 0,29 1,53 Very fine sand, moderately soried,
‘almost entirely to lenses. ish brown fine skewed, very leptokurtic

10 YR 5/5
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Probably of dune (ie. Al3 Light brown 2,84 0,76 —0,32 1,82 Fine sand, moderately sorted,
aeolian) origin, later re- 5YR 6/4 strongly coarse skewed, very lepto-
worked and mixed with kustic
aqueously deposited com-
ponents. A26 Pale brown 3,23 0,65 0,25 2,11 Very fine sand, moderately well
5YR5/4 sorted, fine skewced, very leptokur-
tic.
Local basement derived A2l Brownish grey 1,50 1,52 0,07 0,76 Medium sand. poorly sorted, near
deposits — can be likened 5YR4/1 symmetrical, platykurtic
to scree deposits and are
very immature. Termed A23 Brownish grey 1,92 1,51 —0,06 0,99 Medium sand, poorly sorted, near
“schist™ sands, 5YR4/1 asymmetrical, mesokurtic
Samples from obviousty A14 Moderate yeliow- 2,17 1,80 —0,63 1,35 Fine sand, poorly sorted. strongly
“mixed” lenses — repre- ish brawn coarsc skewed, very leptakurtic
sent reworked material 10 YR 5/5
from difTerent sources.
A20 Yellowish grey 341 1,39 0,44 243 Very fine sand, poorly sorted,
5YR7/2 strongly fine skewed, very lepto-
kurtic
Modern river overbank M I Moderate yellow- 3,22 0,79 0,14 0,99 Very line sand, moderately sorted,
deposits — sometimes la- ish (ine skewed, mesokurtic
minated, very frequently IDYRS5/2
cross-stratified. Are simi-
lar to the other fine sands M 2 Moderate yellow- 4,46 0,87 0,20 1,06 Sandy silts, moderately sorted, fine
and coarser silts of the re- ish brown skewed, mesokurtic
lict sequences. I0YR5/2
M 7 Pale yellowish 2,62 0,74 0,21 1,25 Fine sand, moderately sorted, fine
brown skewed, leptokurtic
I0YR6/2
Modermn  river channel M 6 Pale yellowish 2,32 0,73 0,14 0,93 Fine sand, moderately sorted, fine
sediments, (M6 is up- ish brown skewed, mesokurtic
steam of M25 which is I0YR6/4
slightly better sorted and
finer). M25 Greyish brown 2,43 0,56 0,15 1,02 Fine sand, moderately well sorted,
fine skewed, mesokurtic
Madern gramadulla bed M24 Dusky yeliow 0,96 1,7¢ 0,12 0,74 Coarse sand, poorly sorted, fine
[ead material. 5YRG/4 skewed, platykurtic -
Dune sands cascading M 3 Pale brown 2,05 0,38 0,38 0,97 Fine sand, well sorted. strongly
over lip into river valley 5YR 6/6 finc skewed, mesokurtic
at present.
MI8 Pale brown 1,53 0,61 0,74 L17 Medium sand, moderately sorted,
5YRG/6 strongly fine skewed, leptokurtic
M2 = graphic mean (phi units)
Gl = inclusive graphic standard deviation (phi units)
Skt = inclusive graphic skewness
Kg == praphie kurtosis (Folk 1969)

Sample number prefix A: relict sediment
B: modern sediment




