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Mineralogy of Sediments from CRP-3, Victoria Land Basin, Antarctica,

as Revealed by X-Ray Diffraction
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Abstract - The mineralogy of the lower Oligocene (to possibly upper Eocer
sediments of core CRP-3 drilled on the continental shelf of McMurdo Sound in
Ross Sea, Antarctica, has been examined by the X-ray diffraction method. Qu
plagioclase, K-feldspar and pyroxene are the most important non-clay mine
Amphibole occurs in minor amounts. The composition of the sediments po
exclusively to an origin in the Transantarctic Mountains for the detrital compone}
There, the plutonic and metamorphic rocks of the basement, the sediments ¢
Beacon Supergroup and the volcanic rocks of the Ferrar Supergroup could ser
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possible source lithologies. The distribution of the detrital minerals reflects a long-

term history of successive erosion and beginning valley incision. During the deposition of the lowest part of
the Cenozoic sediments of CRP-3, the majority of detrital minerals was probably derived from the sediments

of the upper Beacon Supergroup (Victoria Group) and the Ferrar Supergroup, as indicated by the high quartz

and pyroxene concentrations. Only a very minor proportion probably was contributed by basement rocks.
Fromc. 620 toc. 420 mbsf the sandstone-dominated Taylor Group of the Beacon Supergroup probably acted

as the main source rock and was responsible for maximum quartz concentrations and the strongly lowered

feldspar and pyroxene amounts in the CRP-3 core. Alcovi0 mbsf the erosion in the valleys cutting

through the Transantarctic mountains reached the level of the basement rocks and therefore the amount of

basement-derived minerals like K-feldspar and amphibole in the CRP-3 sediments became more important.

INTRODUCTION drillsite was situated in the Victoria Land Basin on

the continental Antarctic shelf of McMurdo Sound in

Major objectives of the international Cape Robertthe Ross Sea (Fig. 1). After the previous drilling
Project (CRP) are to reconstruct the Cenozoieampaigns of CRP-1 and CRP-2/2A in 1997 and
Antarctic climate, to study the dynamics of thel998 (Cape Roberts Science Team, 1998, 1999), it
Antarctic ice masses, and to enlighten the uplif¢/as intended to recover sediments older than early

history of the Transantarctic Mountains (Cape Roberts
Science Team, 1998, 1999, 2000). These goals

approached by studying Quaternary to low
Oligocene or possibly upper Eocene sediments fr
drill cores recovered on the Antarctic continental sh =
in Ross Sea. The sediments are investigated wit
large variety of different sedimentologica
geochemical, petrological, palaeontological a
geophysical methods (Hambrey & Wise, 1998; Bart
& Ricci, 2000a, b). Our paper contributes to tl
project by presenting initial results on th
mineralogical composition of the Cenozoic sedime
recovered in the upper 790 mbsf (metres below
floor) of the CRP-3 drill core. The bulk mineralog
was analysed by X-ray diffraction (XRD). Thi
technique has been successfully used already for
cores CRP-1 and CRP-2/2A in order to identi |- o o rora oo
source rocks of the sediments and to docum |G vemuron voicanic el
temporal changes in the source area (Ehrmann, 19 222 e
Neumann & Ehrmann, 2000).
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. Fig. 1 - Location of the drillsites CRP-1, CRP-2/2A and CRP-3 on
CRP-3 was drilled as the last core of the Capﬁ\e continental shelf of McMurdo Sound in Ross Sea, Antarctica,

Roberts Project from October to December 1999. Thend generalised geology of the hinterland (after Warren, 1969).
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Oligocene. It vas «pected that these sedimentsvas mechanically ground.oF the XRD measurement
should document the change from arm climate in and analysis, it @s mixed with an internal standard
Eocene to a cooler climate and an icereed of corundum @-Al,O,) at a sample/standard ratio of
Antarctica in Oligocene timelThe &pectations were 5:1.

only partly met (Cape Roberts Scienbgam, 2000). Random pwder mounts were X-rayed from 3 to
CRP-3 reached a depth of 939.40 mbsf and is tH&0" 20 with a step size of 0.0220 and a
deepest bedrock drillhole of thntarctic continent. ~ measuring time of 1 second per st&pe equipment

Nearly all of the cored sediments ak0823 mbsf consisted of a Philips generator PW 1830, a
are of early Oligocene age. Only theMermost goniometer PW 3020 with an automatio/eigence
sediments of this inteal may possibly be assumed asslit, an electronic control PW 3710, and an automatic
Eocene.The sediments comprise mainly con-sample changer PW 1775. CoKadiation (40 my
glomerates, diamictites, sandstones and rareff0 mA) was usedThe diffractograms werewaluated
siltstones and mudstones (Fig. &)l these sediments using the “MacDif” software (Petschick, fraeare).
were deposited in a glacially influencedvieonment. The diffraction patterns were calibratedaagst the
The facies range from distal to proximal glacimarineposition of the d(012) peak of the corundum standard
including icebeg influence and ice mainal at 3.479A before being analysed.
sediments. Fluvial and deltaic sediments are also The peak heights and the peak areas of the
common. Evidence for glacial processeaswound individual minerals were measured after subtraction of
throughout the Cenozoic inteavof CRP-3 (Cape background counts and were set in relation to those
Roberts Scienc&eam, 2000). of the corundum standard. In thisayy we obtained

The underlying sediments of CRP-3, fromrelatve alundances of the inddual minerals.

823 mbsf to theihal depth, hae a preliminarily The alundance of quartz is presented as the ratio
specifed age of mid-Deonian and were assigned tobetween the d(100) quartz peak height at 428nd
the Beacon Supgroup. Mid-D&onian sandstones of the d(012) corundum peak height at 3.4%9we
the Beacon Supgroup crop out westard of the refrained from using the higher d(101) quartz peak at
drillsite in the Transantarctic Mountains in an altitude3.343A, because this peak may be influenced by
of about 2 kmThe recwery of Beacon Sandstones inother mineral peaks, mainly by illite/musite.
such a deep Mel on the McMurdo shelf is an  The alundance of total feldspar ixgressed as
impressve evidence for the tectonic agity during the ratio between the combined areas of the feldspar
the generation and opening of théestAntarctic Rift peaks at 3.244, 3.21 A and 3.18A and the
System.Thus, also the CRP-3 core did not penetrateorundum peak area at 3.4R9 K-feldspar/standard
sediments of a pggacial Cenozoic climate that is ratios are based on the 3.B4K-feldspar peak height.
expected to hee eisted in Rlaeocene and most of Plagioclase/standard ratios are based on the A.18
Eocene time. plagioclase peak height.

The deepest sampleviestigated for this paper Pyroxenes were identdd by their main reflections
comes from about 790 mbsThe conglomerates forming a typical peak triplet at 3.0, 2.95 and 250
between 790 and 823 mbsf and the Beacon sandstghedistinction of indvidual pyroxenes vas not
are not treatedWe concentrate on presenting andgossible.The characteristic triple peak in some
discussing the denhole distrilution of the main samples was disturbed by other minerals, mainly
sediment components onlPetails on the composition calcite; these peak areas had to be corrected manually
and distrilution of the clay mineral assemblages andr graphically by the softare.
of the heay mineral fraction are presented in The alundance of amphiboles is presented as the
separate papers (Ehrmann, thidune; Neumann, this ratio of the peak area at 8.4 — 8A5and that of
volume; Setti et al., thisolume). The composition of corundum. Hornblendes, tremolites, actinolites and
the sand and gral fractions is highlighted by riebeckites hae basal reflections at about this d-
Smellie (this wlume) and Sandroni &alarico (this value. A distinction of indvidual amphiboles,
volume). however, was not possible.

Zeolites of the heulandite-clinoptilolite group were

identified by their d-spacings between 8.95 and

METHODS 9.06 A. Heulandite and clinoptilolite can be
distinguished by their d-spacingé/hereas a peak at

Ninety six sediment samples tek in almost 8.97A is significant for heulandite, a 8.95 peak is
constant interals of about 7 to 10 m from the CRP-3characteristic for clinoptilolite.
core were analysed for this study in order to Opal-CT is characterized by peaks at 4.05 and
investigate the mineralogical composition of the4.11 A and by the d(101) lattice of tridymite at
sediments by the X-ray difiction methodAbout 10 4.32A. Because quartz is present in high amounts in
cm?® of bulk sediment were freeze-dried, and thall analysed samples, the tridymite peak can be seen,
gravel fraction (>2 mm) w&s remeed by siging. One if at all, only as ashoulder of the d(100) quartz peak
aliquot of each sampleas used further for studying at 4.26A. Because plagioclase is present in high
heary minerals (Neumann, thisolume) and clay amounts, the 4.08 peak of opal-CT is superimposed
minerals (Ehrmann, thisolume). The other aliquot by plagioclaseTherefore, only the 4.1A peak could
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be used for identifying opal-CThus, the data on the analyses (Ehrmann, thisolume; Neumann, this
volume).All raw data are stored in the data bank of

occurrence of opal-CT are sowleat weak.

The presented data on the sand content of thiee Alfred Wegener Institute for Polar and Marine
Research in Bremerhian, Germay, and are \ailable

sediments were a by-productaiged by siging
aliquots of our samples for clay and kganineral
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Fig. 2 - Sand content (68m - 2 mm), abndance of quartz,ypoxene, amphibole, zeolite and opal-CT in the Cenozoic CRP-3 sediments.
Lithology simplified after Cape Roberts Scienteam (2000).
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RESULTS throughout the coréAmphiboles are present in minor
amounts, bt not in all samples. Zeolites and opal-CT
The XRD measurements allothe identifcation of are recorded as traces in isolated samples of CRP-3.
four main minerals or mineral groups in the CRP-3
samples (Figs. 2, 3, 4). Quartz, plagioclase, K€arbonate
feldspar and yroxenes are the most important non- Carbonate, mainly calcite,as detected inariable
clay minerals and occur inavious amounts amounts in man of the irvesticated CRP-3 samples.

fesdspar/siandard Kiedsparsianda  plgeclasatsiancand  K-feldsparplapiockse quartzieidspar
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Fig. 3 - Abundance of total feldspaK-feldspar and plagioclase, K-feldspar/plagioclase ratio and quartz/feldspar ratio in the Cenozoic
CRP-3 sediments. Lithology simpéfl after Cape Roberts Scieriteam (2000).
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However, they were not quantied and are not Quartz
discussed in this papebecause the results of Quartz occurs in high amounts in the Cenozoic
chemical carbonate analyses from our sample set aediments of CRP-3The quartz content increases

reported by Dietrich et al. (thisolume). from the sea floor to 420 mbsf as indicated by
guartz/standard ratios increasing framl to 3.5
Clay minerals (Figs. 2, 4). Between 420 and 620 mbsf the quartz

No quantitatve data on the distridion of clay content reaches its maximum with quartz/standard at
minerals were produced for this studhecause details around 4. Below the maximum, the quartz/standard
on the composition of the clay fraction are publishedhatios slavly decrease ta. 2.5 at the bottom of the
in special papers (Ehrmann, thislume; Setti et al., investigated core interal. Except for the depth
this volume). Havever, clay minerals are major interval 0-140 mbsf the ratio trend is strongly
components of the CRP-3 sediments and, thereforfyctuating.
some general trends wibus from this study deseav
mentioning.The main clay minerals present in CRP-3F-eldspars
sediments are illite, chlorite and smectite. lllite and The concentration pattern of total feldspar in the
chlorite gavern the clay mineral spectrum of thecore abee 790 mbsf can be dided into three
upperc. 90 m. In this interal smectite occurs in sections (Figs. 3, 4).There is a trend of
small amounts onlyBetween 90 and 150 mbsf illite feldspar/standard ratios decreasing fron¥ to 1
and smectite are the main clay minerals, wheredagtween 0 and 420 mbsf. From 420 to 620 mbsf the
chlorite plays a minor role. Belw 150 mbsf, in feldspar/standard ratios are quiteM@nd range
contrast, smectite is the dominant clay mineral, antbnstantly around 1. Finalljpetween 620 and 790
all other clay minerals are totally absent or present imbsf the feldspars reach a high concentratimelle

trace amounts only with feldspar/standard ratios around 3 and with an
sand [%)] feldspar/standard plagioclase/standard quartz/feldspar amphibole/standard
quartz/standard K-feldspar/standard K-feldspar/plagioclase pyroxene/standard

0 25 50 75 100 1 2 3 4 1 2 3 4 5 0.6 12 18 1 2 3 4 1 2 3 4 2 4 6 0.5 1 15 0.025 0.05
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Fig. 4 - Smoothed (5-pointwerage) abndance of blk mineralogy in the Cenozoic CRP-3 sediments (The outliers in quartz/feldspar at
246.03 mbsf and in amphibole/standard at 330.97 mbsf had beewerkimor to the calculations).
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increase at the hening and a decrease at the end aind 360 mbsf. In 19 of the 29 zeolite-containing
the intenal. samples the zeolite consists of heulandite. Only 10
The described pattern of total feldspar content isolated samples contain traces of clinoptilolite.
mainly caused by the plagioclase uainlance.
However, the K-feldspar abndance curg shavs a Opal-CT
similar trend to the plagioclase cer{Figs. 3, 4)The Opal-CT is conined mainly to some isolated
ratio of K-feldspar/plagioclase is quite constant andamples (Fig. 2) in the intemls 50-250 mbsf, 310-
fluctuates only between 0.5 and 1 &bo420 mbsf 420 mbsf and 550-650 mbsf. Opal-CT/standard ratios
and belov 660 mbsf (Figs. 3, 4). K-feldspar is oftenin these samplesvarage around 0.0A maximum
more substantial than plagioclase in the iraéifvom value of 0.1 is reached in a solitary sample at
420-660 mbsf, asxpressed by K-feldspar/plagioclase560 mbsf.
ratios >1 (Figs. 3, 4).
The quartz/feldspar ratio cuevcombines and
accentuates the trends of the quartz and feldspar DISCUSSION
curves (Figs. 3, 4). Because of increasing quartz and
decreasing feldspar the quartz/feldspar ratio increases The Cenozoic clastic sediments of the CRP-3 core
slightly from 0-420 mbsf. Due to the feldsparwere deposited in glacimarine and fluvial settings
minimum and the quartz maximum at 420-620 mbgfCape Roberts SciencBeam, 2000).Thus, the
the quartz/feldspar ratio reaches maximualues mineralogical composition is mainly controlled by
from 4 up to 14 in that inteal. From 620 to 790 composition of the source rocks in the hinterland.
mbsf the ratio is quite 18, constantly between 1 and Analysing the hlk mineralogy of the sediments by
2, with a slightly increasing trend b&lo720 mbsf XRD should therefore help in identifying source

(Fig. 4). areas, weathering conditions and transport paths.
Downcore changes in the distttion of individual
Pyroxenes clastic minerals are of special interest, becausg the

Similar to the cures of feldsparthe distrilution could indicate reaanizations of the climate and the
pattern of groxene can be subdded into three main sediment deliery, and could help in reconstructing
sections (Figs. 2, 4). From 0 to 420 mbsf théhe uplift history of thelransantarctic Mountains. In
pyroxene/standard ratios decrease from >1 to 0.8eneral, the composition of the CRP-3 sediments is
Between 420 and 620 mbsf the ratios are reddyi quite similar to those revered at CRP-1 and CRP-
constant around 0.Z'he lower intenal from 620 to 2/2A (Ehrmann, 1998a; Neumann & Ehrmann, 2000).
790 mbsf is characterized by generally enhanced Former irvestigations of drill cores CRP-1 and
pyroxene contents, Ui with pyroxene/standard ratios CRP-2/2A identiied source areas in thigansantarctic
fluctuating between 0 and >1.6G.he paper by Mountains to the west and in thegren of the Ross
Neumann (this @lume) discusses theymxene record Ice Shelf in the southe(g. Ehrmann, 1998a; Smellie,

in the heay mineral fraction. 1998, 2000;Talarico & Sandroni, 1998; Neumann &
Ehrmann, 2000; Polozek, 2000)he geology of the
Amphiboles Transantarctic Mountains (Fig. &;g. Warren, 1969)

Amphiboles do not occur in all samples of theas characterized by a crystalline basement consisting
CRP-3 core in detectable amounts (Figs. 2, 4). In tlod late Precambrian to earlyalReozoic granites and
uppermost part of CRP-3, between 0 and 130 mbshainly amphibolite-grade metamorphic rocHhe
the amphibole/standard ratios reach up to OA&art basement iswerlain by sedimentary rocks, mainly
from one strong maximum of a single sample atandstones, of the Denian toTriassic Beacon
330 mbsf, belew 130 mbsf the amphiboles shanly Supegroup. Both basement rocks and sedimentary
an incomplete occurrence and decrease generallyrtcks are intruded by sills and dg& of the Jurassic
c. 0.01 — 0.02. Lager caps in the amphibole record Ferrar Dolerite. In contrast, thegien of the present-
can be obserd at 540-460 mbsf, 400-350 mbsf andlay Ross Ice Shelf is characterized byéaputcrops
300-260 mbsfAmphiboles in the hesy mineral of volcanic rocks of the Cenozoic McMurdélcanic
fraction are treated in a paper presented by Neuma@roup. Also for the CRP-3 sediments a multi-

(this wolume). component source in thBransantarctic Mountains
could be identiked, already by preliminary analyses
Zeolites of the grael and sand composition (Cape Roberts

Minerals of the heulandite-clinoptilolite group ScienceTeam, 2000). In contrast to CRP-1 and CRP-
were detected in l@ concentrations in some of the2/2A, havever, the wlcanic rocks of the McMurdo
investigated samples (Fig. 2). Except for oneévolcanic Group did not act as a source. Changes in
maximum at 357.80 mbsf with a zeolite/standard ratithe mineralogy of the CRP-3 sediments asceded
of about 0.55, the samples Ve ratios <0.2. by the XRD analyses can be interpreted as the result
Noteworthy, significant concentrations of zeolitesof changing succea@ erosion and incision ofalleys
occur only in the upper part of CRP-3, between 7m/ the Transantarctic Mountains.
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The quartz distribtion in the CRP-3 core stvs a source seems to be almoshausted betweea. 620
rough correlation to the sand content. In general,and 400 mbsfAbove c. 400 mbsf a slight increase of
high amount of sand in the sediments correlates tokafeldspar amount (Fig. 4) indicates that the
high quartz content (Fig. 2)Although both basement source became more importargnef the
parameters shlvo the same main trend, thenotably Beacon Supegroup still contrilnted lage amounts of
differ in detail. The amplitudes in the fluctuations ofdetritus of the CRP-3 sedimeniBhis becomes also
the sand areeary different from those of the quartz evident from the sandstone detrital modes (Smellie,
content throughout the core (Fig. Zhis implies that this wlume).
besides transport processes there is an additional Plagioclase feldspars of CRP-3 can be mainly
control for the distribtion pattern of quartz, probably derved from sources such as the basement rocks, the
the source area. Ferrar Supegroup, the sandstones of the Beacon

Quartz is a constituent of most rocks of th&upegroup and the elcanic rocks of the McMurdo
Transantarctic Mountains and the main component &olcanic Group (Barrett et al., 1986; Gger 1989;
the sandstones of the Beacon Sgpaup. Because of Hambreg & Wise, 1998; Smellie, 2000). Maver, no
the high quartz amounts from 620 to 420 mbsf weolcanic rocks of the McMurd®olcanic Group were
can assume the main sediment source for this mtendetected in the sand and gehfractions of the CRP-
in the Beacon SandstoneBhis is supported by a 3 sediments (Cape Roberts Scieniaam, 2000;
distinctly enhanced proportion of rounded quartSmellie, this wlume).Another possible source for the
grains (Smellie, this @ume).The influence of the plagioclase could be seen in the 48 Ma old alkaline
Beacon Sandstone source is vadusly less volcanism of northerrVictoria Land, which is
pronounced bel 620 mbsf and ab@ 420 mbsf. recorded by wlcanic glass shards occurring in the
The lover quartz content belo 620 mbsf may be a Cenozoic interal of the CRP-3 core (Cape Roberts
result of the erosion of a méd source consisting of ScienceTeam, 2000).
the quartz-rich Beacon Supeoup sediments and the  The most striking feature in the distution of
quartz-poor kbt pyroxene-rich Ferrar Supgroup plagioclase is itsery lov concentration between 620
rocks. Decreasing quartz widances abh@ 420 mbsf and 420 mbsf coinciding with a higher and stronger
can be interpreted as a result of the progressirilgictuating K-feldspar/plagioclase ratio (Figs. 3, 4).
erosion cutting through the Beacon Sugmup The strongly reduced plagioclase input in this irgérv
sediments into the basement rockke quartz content may be gplained by a sediment source in the Beacon
further decreases in the upper Oligocene ameeio Sandstones as documented by maximum sand and
Miocene sediments of core CRP-2/2A and thuguartz contentsThe steady increasing feldspar
indicates an ongoing incision of thalleys (Neumann abundance abee 420 mbsf may bexelained by an
& Ehrmann, 2000). enhanced erosion of the either basement rocks or

In general, the total feldspar content, whickdolerites of the Ferrar Suggoup.
comprises the records of K-feldspar and plagioclase, High alundances of yyoxenes generally indicate a
showvs a rough imerse correlation to both quartzvolcanic source. In CRP-3, the Ferrar Sgpeup is a
content and sand concentration in the CRP-3 cokery likely source (Polozek, 2000; Smellie, this
(Fig. 4). Feldspars are less stable than quaréinay volume). The McMurdoVolcanic Group can be
weathering, transport and diagenesis, because of thexcluded as a source (see a&bp Granite Harbour
softness, clesage and chemical composition.Intrusive Comple& and Koettlitz Group could
Therefore thg prevail commonly in fner grained contribute only minor amounts of ywoxene.
sediments, predominantly in coarse siltstoneg.( Unfortunately individual pyroxene group minerals are
Blatt, 1992). Havever, like in CRP-2/2A, maximum not distinguishable by XRDTherefore the yroxenes
feldspar amounts in CRP-3 are not ciovefd to could not be attribted to a speci€ source. In
siltstones, bt occur also inihe to medium grained general, proxenes are unstable aigst weathering
sandstones and conglomerateg.(722.92, 407.09, and alterationThus, the distribtion pattern of the
330.97, 262.70 and 227.90 mbsfhis means that in pyroxene group minerals may be a combined result of
addition to weathering and transport, the compositiochanging sources andarying climate and transport
of the source area influences the feldspar content ednditions.
the sediments. The slightly enhancedypoxene content at 750-

K-feldspar comes mainly from crystalline620 mbsf may indicate the erosion ofrpxene-
basement rocks (Barrett et al., 1986; Georl989; bearing rocksA possible source for theypxene in
Hambrg & Wise, 1998; Smellie, 2000Y.he presence this part of the core is the upper part of the
of K-feldspar in the lwermost part of the core stratigraphic sequence in th&ransantarctic
documents that the basemerasvxposed and aste Mountains, including the&/ictoria-Group of the
as sediment source since early Oligocenevendate Beacon Supgroup and the Ferrar Suggoup with
Eocene.The occurrence of small granitoid andFerrar Dolerite and Kirkpatrick Basalhus, abindant
metamorphic clasts (Cape Roberts Sciefieam, clasts of Ferrar Dolerite are reported from this part of
2000) points into the same directiothe K-feldspar the core (Cape Roberts Scient@am, 2000).
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The conspicuously W pyroxene abindances at in trace amounts and only in isolated samples
620-420 mbsf coincide with high quartz content an€Fig. 2). The tremely lav concentrations of opal-CT
low feldspar content. Such a mineral assemblage mayay indicate that the gkicochemical conditions for
be «plained by the erosion of the older part of then opal-CT precipitation were not realised in the
Beacon Supegroup, theTaylor Group, which is sediments. Another &planation for the lw
almost wid of Ferrar Dolerites and hencgrpxene- concentrations may be that most of the opal-CT
free. This interpretation is in accordance with thealready has transformed to microcrystalline quartz. In
findings by Smellie (this @lume) based on CRP-2/2A relatiely high opal-CT/standard ratios of
investications of sandstone detrital modes. Ongryv  up to 0.1 were restricted to the upper 320 m of the
low occurrences of dolerite clasts were reported froeore comprising lwver Miocene and upper Oligocene
this part of the core (Cape Roberts Scieleam, sedimentsWithin this intenal a clear trend to
2000). downcore decreasing concentrations could be

The increasing yroxene content in the upper obsered. The interal 320 to 620 mbsf of CRP-3as
420 mbsf coincides with increasing feldspar angirtually void of opal-CT (Neumann & Ehrmann,
decreasing quartz ahdances, which wexplained as 2000). Therefore, the poor record of opal-CT in the
a result of erosion in thealleys of theTransantarctic lower Oligocene and possibly upper Eocene sediments
Mountains reaching the basementde However, of CRP-3 can be garded as the progression of the
basement rocks that represented <20% of thddagenetic path in the sediments Gape Roberts.
provenance area as postulated by Smellie (this Diagenetic minerals of the heulandite group are
volume) cannot xplain the high proxene restricted to the inteal between 360 and 70 mbsf
concentrationsAn additional source is required and(Fig. 2). Heulandites are potassium-rich marine
could be seen in the sills and dygk of the Ferrar zeolites, it are also knan from hydrothermal
Supegroup. This idea inds support in the occurrenceformation in drusy dfisive rocks or from w@lcanic
of alundant dolerite clasts throughout this part of thashes (R0Rler1984). In marine arnronments
core (Cape Roberts Scienteam, 2000)The trend heulandite precipitates from silica-rich interstitial
of increasing groxene/standard ratios continueswater in the presence of didient aluminium,
throughout most of the sedimentary sequence afkalines and earth alkalines (Kastner & Stonecipher
CRP-2/2A (Neumann & Ehrmann, 2000). 1978), which probably come from the dissolution of

In the absence of detritus ded¢ired from the volcanic feldspar component$he silica may be
McMurdo Volcanic Group, the main source forderived from wlcanic glass or from microfossils.
amphiboles is the pre-Denian basementThe Very lov amounts of clinoptilolite are restricted to
sporadic occurrence of amphiboles in thevéo part 10 isolated scattered samples. Clinoptilolite
of CRP-3 may indicate that small areas of basemeptecipitates only under o Si/Al-ratios in the
were &posed to erosionThe distinct increase of interstitial water (Kastner & Stoneciphet978).The
amphibole amounts abe c. 250 mbsf (Fig. 4) marks far-reaching absence of clinoptilolite leads to the
the ba@inning of an intensiéd erosion of basement assumption that the Si/Al-ratios in the interstitial
rocks in incised mlleys in the Transantarctic water were raisedThe absence of remarkable
Mountains. In CRP-1 and CRP-2/2A amphiboleamounts of clinoptilolite is an important féifence to
standard ratios were recorded which are similar onost of the Oligocene and older sediments in the
slightly higher than those in the upper part of corédntarctic Ocean. &r example, clinoptilolite vas
CRP-3 (Ehrmann, 1998a; Neumann & Ehrmanrfound in s&eral Oligocene and Eocene cores
2000). Further imestications of the amphiboles asrecoered by the Ocean Drilling Program (Bohrmann
part of the heay mineral fraction in CRP-3 sediments& Ehrmann, 1991; Ehrmann & Maeksen, 1992).
are presented by Neumann (thidume). Also the upper Eocene sediments of the nearby

Although the diagenesis of the CRP-3 sediments IROS-1 core contained clinoptilolite (Ehrmann,
not a major topic of this papesome information as 1998Db).
gained from the XRD analyses. Opal-CT can be used In CRP-2/2A, minerals of the heulandite group are
as an indicator of the diagenetic alteration of thenainly restricted to the twer Oligocene sediments
sediments. Opal-CT originates from opal-A ofoelov c. 480 mbsf. Maximum zeolite/standard ratios
siliceous microfossils or fromolcanic glass. It is reached slues of 0.1 to 0.18 (Neumann & Ehrmann,
metastable and it is transformed to microcrystallin2000). In CRP-3 the uppermost sample with notable
quartz under progressing diagenesisthe zeolite content comes from a depth of 70 mbsf.
transformation is mainly influenced by host rockZeolite/standard ratios are similar as in CRP-2/2A.
lithology and interstitial \ater chemistrytime and
temperature (Riech &on Rad, 1979). Siliceous
microfossils as an opal source are presentvabo CONCLUSIONS
200 mbsf (Cape Roberts Sciendeam, 2000).

Volcanic glass as the other probable sour@esw  The presented data on thellb mineralogy of the
described throughout the CRP-3 core (Cape Robel@RP-3 sediments between the seafloor and a depth of
ScienceTeam, 2000). In CRP-3 opal-CT occurs only790 mbsf are semiquantitag alundances of
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individual minerals. Quartz, plagioclase, K-feldspar Some diagenetic alteration of the sediments is

and pyroxene are the most common constituents ahdicated by the occurrence of trace amounts of opal-

the CRP-3 sediments ab® 790 mbsfThese main CT in seeral intenals of CRP-3 and by some zeolite

minerals are present in all samples throughout thmainly confned to depths between 360 to 80 mbsf.

core, lut in fluctuating amountsAmphibole, zeolite

and opal-CT contribte insignifcantly to the hlk

mineralogy Relatve changes of the abdance of

individual minerals or mineral groups or betweeRCKNOWLEDGEMENTS -Thanks to the Cape Roberts
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