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Abstract - Detrital modes determined on 68 sandstone samples from CR
drillcore indicate a continuation of the dynamic history of uplift-related erosion ¢
unroofing previously documented in CRP-1 and CRP-2/2A. The source are
identified very strongly with the Transantarctic Mountains (TAM) Dry Valleys blof
in southern Victoria Land. Initial unroofing of the TAM comprised removal ¢
much of a former capping sequence of Jurassic Kirkpatrick basalts, which prec
the formation of the Victoria Land Basin. Erosion of Beacon Supergroup outcr
took place during progressive uplift of the TAM in the Oligocene. Earliest CRI
Oligocene samples above 788 metres below the sea floor (mbsf) were sourcea
overwhelmingly in Beacon Supergroup strata, including a recognisable contribution from Triassic
volcanogenic Lashly Formation sandstones (uppermost Victoria Group). Moving up-section, by 500 mbsf, the
CRP-3 samples are depauperate quartz arenites dominantly derived from the quartzose Devonian Taylor
Group. Betweerc. 500 and 450 mbsf, the modal parameters show a distinctive change indicating that small
outcrops of basement granitoids and metamorphic rocks were also being eroded along with the remaining
Beacon (mainly Taylor Group) sequence. Apart from enigmatic fluctuations in modal indices above
450 mbsf, similar to those displayed by samples in CRP-2/2A, the CRP-3 modes are essentially constant
(within a broad data scatter) to the top of CRP-3. The proportion of exposed basement outcrop remained at
< 20 %, indicating negligible uplifti.e. relative stability) throughout that period.

INTRODUCTION mean sample interval of about one every 15-20 m.
Twenty two sandstone samples from the Beacon
The Cape Roberts Drilling Project used a sea icRupergroup were also analysed modally, for
platform to drill the western margin of the Victoriacomparative purposes. Sample treatment included
Land Basin in McMurdo Sound, to obtainresin impregnation of weak samples, and staining for
fundamental knowledge of Cenozoic palaeoclimatefgldspars (method of Houghton, 1980). For each
and tectonic history of the Ross Sea region. Theample, 300 sand grains were counted using the
background to the project, its detailed aims, method3azzi-Dickinson method (Dickinson, 1970). In
used and results so far are summarised in Capeporting the results, all of the detrital modes are
Roberts Science Team (1998, 1999, 2000) Hambregcalculated to exclude matrix (<30 um). Counts for
& Wise (1998) and Barrett & Ricci (2000a, b). In thislithic sedimentary grains (Ls) in the CRP-3 samples
paper, the results of a study of sandstone detritalere also excluded by recalculation, because they
modes on samples from CRP-3 are described aagpear to be intraformational and thus do not preserve
interpreted. The modes reveal a continuing dynamjrovenance information (Smellie, 2000). However, Ls
history of erosional unroofing and accompanyindgorms only a tiny part of the grain population in those
uplift of the Transantarctic Mountains adjacent to theamples and the recalculations to exclude Ls have
CRP-3 drillsite. only a trivial effect on the modes. Grain types are
described in detail by Smellie (1998). There is no
obvious systematic influence of grain size on the
METHODS CRP-3 sample modes, other than possibly to increase
the data scatter (Cape Roberts Science Team, 2000;
Sixty eight CRP-3 samples were selected fosee also Smellie, 1998, 2000). However, the use of
modal analysis. A mean sample distribution of abouhe Gazzi-Dickinson method and focus on modal
one every 10 m was achieved for most of the corendices (particularly ratios) that are unaffected by
The upper 300 m is most poorly sampled, with grain size, should minimise that scatter (Ingersoll et
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al., 1984; Smellie, 2000As in CRP-1 and CRP- grains with angular shapes, whereas coal typically
2/2A, the dominant influence on modanations is occurs as lager, single grains sheming rounding.
likely to be preenance. There are no clear dm-core \ariations for the minor
framework minerals and all are persistent (Cape
Roberts Sciencédeam, 2000a). Heever, belav about
RESULTS OF THE DETRIT AL MODES 400 mbsf, biotite occurs mainly as small inclusions
within quartz (note: only sand-size biotite grains or
The CRP-3 samples are quartzofeldspathiinclusions were counted for the modes; most biotite is
sandstones similar to sandstones in CRP-1land CRftb-sand grade and only its presence is recorded in
2/2A. Most are subadses gensuPettijohn et al., table 1, listed as an accessory phase). By contrast,
1973).A smaller proportion are aoses, and seral muscwite occurs more commonly as free grains.
samples, mainly between 500 and 600 mbsf, arkccessory minerals include zircon, bioclastic and
quartz arenites @b 1). In addition, a f@ samples possible inoganic carbonate, sphenearget, epidote
have mud matrix gceeding 15 % and are argic (including clinozoisite) and possible celadonite (one
wackes; all are situated abe 330 mbsf (sedab 1 occurrenceTah 1).
in Wise et al., this @lume).The mean alue for Lithic grains are a minor detrital component in all
quartz (Q) and feldspar (F) is 92.3 % (Q+F), and 32amples and usually form < 5 % of the mode (mean
% of samples (22 samples)vea> 95 % Q+F These 2.7 %).They are dominated byirie wlcanic types
values are signi¢antly higher than for anprevious (Lv), typically forming > 90-100 % of the lithic
Cape Roberts Project moded. Smellie, 1998, 2000). population.Above 500 mbsf, most samplesvea<
Q and F ary antithetically Q values sha a gradual 3.5 % Ly whereas bels 500 mbsf, the proportion of
down-core increase to 98 % at 500 mbsijiig more Lv increases gradually to about 5 %, with some
steeply to 56 % at 700 mbsf before r@eoing samples reaching 7-9 %o&r types were separately
slightly, to about 70 at the base of the coredistinguished: (i) quartz—feldspar aggag¢es with
(Fig. 1). Ratios of rounded to angular quartz graingraphic or myrmekitic tetures; (ii) monomineralic or
(Qr/Qa) fluctuate widely (0.04-1.3) and thelwes are bimineralic quartz—feldspar aggyates with fne
commonly higher than obserdt in CRP-1 and CRP- patcly (mosaic-lile) or “snavflake” textures; (iii) ine
2/2A (Smellie, 1998, 2000)The ratios are highest atlathy-textured grains formed mainly of decussate
525 mbsf, &lling sharply thereafter to muchwer plagioclase, rarely with alteredypoxene and/or
values (0.08-0.1) at the base of the core. In most aftered glass(?); andvji grains with feathery-tdured
the samples, plagioclase (P) is moraiatant than plagioclase and/orypwoxene, sometimes with rod-kk
alkali feldspar (K). K gceeds P in samples betweeror dendritic opaque oxide, smectite(?)-altered glass or
400 and 620 mbsf, corresponding generally to thogwismatic [yroxene. Graphic-teured (type (i) grains
samples poorest in F and richest in Q. P and ghaw relatively high alundances at four positions in
alundances apparently shano coariation, &cept for the core: 0-250, 380-440, about 500 and kbelo
the section between 500 and 650 mbsf, where tl80 mbsf (Fig. 1). Latjrtextured (type (iii) grains
indices broadly ary sympatheticallyK/Q ratios are also shav a weak peak at 380-400 mbsfjttmo other
low (mainly < 0.1; Fig. 1) and are similar to thosesignificant variations with depth. Featheryxteired
encountered in the basal 300 m of CRP-2/ZRey (type (v) grains are more common ale440 mbsf
broadly \ary antithetically with Qr/Qa ratios, as alsoand almost nonxéstent bela that depth. By contrast,
obsered in CRP-2/2A, and shoa signifcant steady the quartzo-feldspathic mosaic grains (type (ii)vsteo
increase in samples baldb00 mbsf. striking increase bele c. 550 mbsf (Fig. 1). It is
Pyroxene is the only other common framak- principally the wariation in the type (ii) grains that is
grain constituent, with almdances generallyavying responsible for thewerall davn-core increase in Lv
between 1 and 6 % (mean: 4.1 %). Highestoted abwe. Other lithic grains are uncommon. In
abundances (9-12 %) occur in samples wd 70 addition to mudrocks, there are also sporadic
mbsf, diminishing to minimumalues (< 1 %) at 500 occurrences ofifie quartz-mica tectonite (Lm) and
mbsf, then rising to about 6 % at the base of the copmlycrystalline quartz (Qp). Dolerite and granitoid
(Fig. 1). grains are also presenut) because of the Gazzi-
Minor framework minerals include hornblende Dickinson methodology used, there not counted as
(pale green, pale bwmn), brovn biotite, muscwuite, such ¢f. Dickinson, 1970).
opaque oxide and coal, with a combined mode
between 0.3 and 7 % (mean: 0.9 %). Of these,
opaque grains (opaque oxide and coal) are PROVENANCE
commonest, as in CRP-2/2A samples (Smellie, 2000).
The two opaque grain types can often be All samples contain the same grain types, and
distinguished empirically: opagque oxide commonlynone are diagnostic of inddual parts of the section.
occurs as an interstitial phase within dolerite graind/oreover, despite the presence of sigoént davn-
as fne granular aggigates or as indidual small core \ariations in modal alndances, the data sho
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no distinctve (especially clearstep-like) variations (cf. Smellie, 1998, 2000). Ferrar contuition is
that can be used as a basis for identifying patieE highest within the topmost 170 mbsf (Fig. 1), where
(cf. CRP-1 and CRP-2/2A; Smellie, 1998, 2000he clasts of Ferrar dolerite are also common (Cape
grain types are identical to those ideietif in CRP-1 Roberts Scienc&eam, 2000; Sandroni &alarico,

and CRP-2/2A. this wolume). Modal alues diminish belw, between
170 and 400 mbsf, reflecting diminished dolerite
MINERAL GRAINS input, and are xtremely lov between 400 and.

600 mbsf before reoceering to higher alues (similar

Mineral grain types in CRP-1, CRP-2/2A ando those between 170 and 400 mbsf) between 620
CRP-3 samples are aBkThe same prneenance is mbsf and the base of the corEhese wariations
interpreted for CRP-3 and inferred to be theuggest that the proportion of Ferrar dolerite in the
Transantarctic Mountains AM), comprising coarse- source terrain aried at diferent times during the
grained plutonic rocks (Cambro-Ondoian Granite depositional period represented by CRP-3, or else
Harbour Intruste Comple), quartzose sandstones ofsediment transport pathaned through time (tapping
the Devonian—Triassic Beacon Supgroup, Jurassic different areas with diéring proportions of Ferrar
dolerites and Kirkpatrick basalts, and minodolerite).
metamorphic rocks (Upper Proterozoic metamorphic
basement)The mineral grains are dominated byLITHIC GRAINS

quartz and feldspaBoth are gerwhelmingly derred In contrast to préous CRP modal iestigations
from Beacon sandstone and pre-Beacon baseme . L !
b C%PB samples lack the alkalioleanic lithic grains

outcrops_, h.t the hlg.h to ery high Qr/Qa rat_los nd ferromagnesian minerals characteristic of the
strongly indicate an important to chally dominan cMurdo Volcanic Group (Smellie, 1998, 2000)he
Bgacon saantone source (_Smelhe, 1998, 200 fesence of fresh glass (lno, green and colourless),
Minerals dernved from a possible basement sourc .
(e.g. hornblende, micas,agnet, zircon) are ersistentreported by Cape Roberts Scieritam (2000) and
9 ' -agnet, zir P .. _interpreted as possible input from distal aetalkalic
down-core, although present in small quantltle%/olcanism in northerictoria Land, is uncomfmed
(<< 1%). The presence of small quantities of i -
. . for the samplesxamined for detrital modes. Glass
basement (granitoid and metamorphic) clast
suggested to Cape Robeftsam (2000) that basement
outcrops were>@osed and being eroded right to th
base of the core. hever, it may be signitant that
all of the “basement mineral grains” are also preserltg/

as detritus in Beacon sandstones, and the basem emble mesostasis dezil from Ferrar dolerites

clasts identifed by Cape Roberts Sciend@am (o5 commonly Kirkpatrick basalt), granitoid plutons
(2000a) are mainly angular quartz and/or feldspgy, ,ossiply grains recled from the granitoid-sourced
grains of_ granule grade, together W_lth_rarer pebblegeacon Superoup; type (ii) quartzo-feldspathic
Clasts lile those are also kmm within Beacon aqqrgates are typical of recrystallisesotved lavas;
conglomerates, particularly in the St Johns Rang&pe (iii) lathy-textured plagioclase-rich grains
(Turnkull et al., 1994)An origin by regcling from a  esemble relatiely unevolved lazas; and type Vi)
Beacon source is possible for some or all of thggathery-tatured grains with rod- or dendritic opaques
debris. are fragments of basaltic\yas. The most lilely
Garnet, hornblende, biotite and musite may gource for types (iii) and ) basalt laas is the
also be dewed from metamorphic and/or granitoidgijrkpatrick Basalt Group (see also Pompilio et al.,
(basement) sources. B&¥o375 mbsf, biotite is thjs wlume), although similar #ures occur more
present almost entirely as yircrystals within quartz rarely within some Ferrar doleritesf( Elliot et al.,
(and hence has a kky plutonic origin), whereas 1995). The source of the type (ii) grains is less
muscwite occurs mainly as separate grainsSWeMer,  obvious. There are no knen outcrops of eolved
garnet and micas are also present and locally comm@iyas in theTAM in southVictoria Land. Havever,
detrital components of the Beacon Sypeup (Bylor fragments of identical las are common within parts
andVictoria groups for grnet,Victoria Group for of the Victoria Group (Lashly formation) and an
micas), together with trace amounts of zircomrigin by regcling through erosion of that source is a
(Korsch, 1973; Barrett et al., 1986; unpublisheg@lausible &planation for type (ii) Lv grains. Similar
information of the author). fragments are also common in thewsr Jurassic
In the absence of grains sourced in the McMurdBlanson Brmation in the centralAM (Elliot, 1996),
Volcanic Group (see lithic grains, belp pyroxene is although aguments presented later suggest that the
almost entirely desied from Ferrar Supgroup centralTAM may be too distant a source area toeha
(probably mainly Ferrar dolerite; Kirkpatrick basaltcontributed signifcantly to CRP-3 sandstones. In
may also be a minor source), and is thus a goatidition, grains of polycrystalline quartz (Qp),
proxy for the modal contriliion from that rock group metamorphic grains (Lm), dolerite and granitoid were

8rains analysed by Pompilio et al. (thislume) hae
tholeiitic compositions and a k#y Kirkpatrick basalt
eprovenance.

Most of the lithic grains areolcanic-dewed (Lv).
e (i) graphic- or myrmekite-tgured grains
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Fig. 1 - Down-core distrilution of selected modal indices for sandstone samples in CRR-8alues plotted are percentagédso
superimposed are meanlues determined for representatigroups of samples from the feifent proeenance types (Beacon Sugerup
(Taylor andVictoria groups; unpublished modal data of the author) and basement (mainly granitoids; calculafGaldriom & Sandroni,
1998). Note that detritus deeid from Ferrar dolerite will he no efect on these ratiosub is the lilely primary control on theywoxene
alundances shen. Cunes dravn in each diagram are based on 5-point runniregages. Se@ah1 for explanation of modal abbvétions.
Lithic volcanic grain types (i), and their preenance interpretation, are described in tixé te

noted abwe, although dolerite and granitoid are too DISCUSSION

coarse-grained to be included in the modesyethey

they have a persistent den-core distrilution (Cape EROSIONAL HISTORY AND LOCATION OF THE
Roberts Scienc&eam, 2000). Only dolerite grains SOURCETERAIN

shov a few obvious zones of greater ahdance,

located mainly within the upper 180 mbsfithalso at It is possible to estimate the relagicontritutions
370-400 and 480-540 mbsf (see also Sandroni &om the diferent lithological preenance “types”ife.
Talarico, this wlume). Qp and Lm also occur as agranitoid and metamorphic basement, Beacon, Ferrar
detrital component in Beacon sandstones and need datlerite, Kirkpatrick basalt) by comparing the
indicate a basement prenance. different modal contribtions of those sourcesf(
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Smellie, 2000). Qr/Qa ratios are a particularly usefidvidence for a major influence of\dictoria Group
discriminant. Because of the short distance betweesiource is lacking ah@ 500 mbsf, the sporadiaub
the TAM source terrain and the CRP-3 drillsite (30persistent presence of Permaassic palynofossils,
100 km), angular quartz grains are ualikto become coal debris andwlved-Lv (cf. Cape Roberts Science
significantly rounded by normal fluvial or glacial Team, 2000a) indicates th¥ictoria Group strata
processesVery short transport distances for CRP-Zontinued to beposed, bt that thg formed only a
sediments were also inferred Bykins (this wlume), small part of the outcrop being eroded.
based on clast shapes and sgd featuresThus, Lithic grains dened from the Kirkpatrick basalts
rounded—well rounded quartz grains will be ged (Lv types (iii) and ), abwe) are slightly commoner
exclusively by erosion from Beacon sandstones(c. 2 %) abwe c. 430 mbsf, in a section of the core
Moreover, only Beacon sandstones and basemeimt which Kirkpatrick basalt clasts are also
granitoids will contrilute angular quartz. In addition, conspicuous (Cape Roberts Scienieam, 2000a;
there are signi€ant differences in Qr/Qa ratios for Sandroni &Talarico, this wlume). They become
different parts of the Beacon Sugeyup: high Qr/Qa scarcer bel that depth. Hwever, they always form
ratios are characteristic of the \@@ian Taylor Group, a minor part of the grain population (range of modal
with much laver ratios forVictoria Group sandstones values: 0-2.3 %)The general paucity of detritus from
(Fig. 1). Similarly K/Q ratios are &ry low in the that source suggests that the Kirkpatrick basaltic
Taylor Group, higher in th¥ictoria Group and &ry outcrop vas lagely remwed at some time prior to
high in basement granitoids (Fig. 1); neither Ferrathe depositional period represented within CRP-3.
dolerites nor Kirkpatrick basalts contute to K/Q The modes for samples within CRP-3, particularly
ratios. Smellie (2000) used a combination of Qr/Qehose obtained close to 500 mbsf, indicate a
and K/Q ratios to distinguish between Beacon andominance of sand-grade sediment dedi from a
basement sources: basement source® lvary lov  source dominated by thEaylor Group of the Beacon
Qr/Qa ratios combined with high K/Q, whereas th&upegroup. This implies that strata of th€aylor
cornverse is true for Beacon sourcdsa.figure 1, Group formed a major part of the source terrdinis
modal data for the dfiérent sources are conclusion pruides a strong clue about the location
superimposed for comparison with CRP-3 samplesf the source area that fed the Oligocéafietoria
For Qr/Qa and K/Q ratios, there isxeellent Land Basin.The TAM are dvided into seeral crustal
antithetic agreement. In particuldrom the base of blocks on a range of scales, which probably
the core up tac. 500 mbsf, the dominant sourceexperienced dierent rates and periods of upli#.g.
apparently changes fromlominantlyVictoria Group Wrenn & Webb, 1982; Stump & Fitzgerald, 1992;
to dominantlyTaylor Group.This is also consistent Huybrechts, 1993; Fitzgerald, 1994; Busetti et al.,
with the obsergd decrease invelved wlcanic lithic 1999; \van derWateren et al., 1999). Major crustal
grains from 800 to 500 mbsf, a trend that a basemdirieaments probablyxést at the sites of the Mackay
source cannot emulate: the sole Wwmosource of and Ferrar glaciersthe DryValleys block in southern
evolved-Lv detritus (Lv type (ii), abee) is by Victoria Land is the major outcrop area of the
regycling from the uppeWictoria Group.Above 500 DevonianTaylor Group, which reaches thicknesses of
mbsf, obsered trends of (diminishing) Qr/Qa and750-1100 m (Gunn &Varren, 1962; McElrp &
(increasing) K/Q ratios either indicate an increasin®ose, 1987Allibone et al., 1991; Isaac et al., 1996).
influx of Victoria Group detritus or else detritusThe Taylor Group thins rapidly to the north, south
derived from basement rocks. Mever, the much and west (0-300 m in the centrdAM, absent in
lower and roughly unchanging proportion afotved- northernVictoria Land; Barrett et al., 1986; Collinson
Lv grains abwe 500 mbsf suggests that the trends amt al., 1986). Morewer, outcrops in the Couoy
much more likely to be an dect of contriutions Range, north of the Mackay Glacieare dominated
from a basement source. by Ferrar dolerite (Pocknall et al., 1994Any
The lov K/Q ratios (mostly < 0.08) compared tosignificant sediment contriltion derved from that
mean \alues for K/Q in granitoid basement (0.84)source wuld thus haee a dominant dolerite signature,
imply that the proportion of detritus contuted by which is not olvious in CRP-3 samples Xeept
basement ws small, suggesting only a smallpossibly the ery high Ferraderived proxene input
basement outcropAntithetic fluctuations in Qr/Qa above 170 mbsf)Absence of lithologically distinote
and K/Q ratios can also be interpreted to suggest thaetagrgwacke and carbonate clasts and grains in
different periods xperienced inputs of sediment with CRP-3 sandstones is also a source terrain indicator
different source-proportions,evy similar to the These are relately uncommon lithologies iWictoria
variable modes for those ratios obsehin CRP-2/2A Land hut are thickly deeloped and well xosed in
(Smellie, 2000)Applying a simple lger rule to the the centralTAM (Archaeogathid-bearing Shackleton
modal \alues suggests that the proportion of detritusimestone €. 8 km thick; Cambrian; Byrd Group)
derived from basement outcrops generally fluctuatednd thermally metamorphosed gnacke and agillite
between about 5 and 20 % in alternate periods of the Goldie Brmation ¢€.7 km thick; late
reduced and enhanced influx, respesli. Although Precambrian; Beardmore Group); Laird et al., 1971).
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Finally, the virtual absence ofwegrade metamorphic Taylor Group strata. Usingypoxene modal &riations
clasts and lithic grains in CRP-3 (and CRP-2/2Aas a proxy for Ferrar dolerite input, it also appears
samples suggest that the Proterozoiwdgrade that the proportion of Ferrar dolerite in the source
metamorphic terrain of the 8kon Group, which is area diminished up-core during that period. In other
restricted to the area between the Ferrar arelt®@k words, from a source comprisingctoria Group
glaciers, vas also not contriliing signifcant detritus intruded by sheets of dolerite, the source terrain

to the CRP-3 sequence. changed to one dominated Bgylor Group lagely
lacking dolerite. In the Dryalleys block today
UPLIFT AND UNROOFING HISTORY mapping indicates that théictoria Group contains

about 50 % by thickness of Ferrar dolerite, whereas
The sequential trends for modal indiceghe Taylor Group is lagely free of dolerite (Isaac et
documented abe are a clear indication of a dynamical., 1996). Coversely the hinterland of Cape Roberts,
evolving provenance, which, in the Ross Segiom, crossed by the Mackay Glacjezontains abndant
can be interpreted in terms ®AM uplift and erosion dolerite that wuld swamp the modes with dolerite-
in southernVictoria Land.At least three episodes canderived detritus, which is not obsesd. These
be identifed from the CRP-3 Oligocene sequence: Obsenations are consistent with the modal data and
also support interpretation of thiAM in southern
Period 1 (pe-CRP-3) The paucity of distinctie Victoria Land as the lily CRP-3 preenance area.
detritus denved from a Kirkpatrick basalt source The subsequent up-core change (particularlyvabo
implies that the Kirkpatrick basalt outcrop had alread$00 mbsf) to much higherypoxene contents could be
been lagely remwaed prior to the Oligocene period correlated with the unroofg of the peneplain sill
represented by CRP-3he period of remeal of the (also knavn as the upper sillTurnbull et al., 1994).
Kirkpatrick basalt outcrop may e coincided with The sill is a laterally gry extensve and thick (300-
the erosion of about 3 km of Beacon Supreup 500 m) dolerite mainly emplaced along thekK(i
strata, devn to the laver few hundred metres at Erosion Sur&ce unconformity that separates the
CRP-3 (RJ. Barrett, personal communicatiohis Beacon Supgroup from basement (Gunn Warren,
period of erosion is unrepresented in CRPt& b 1962; Turnbull et al., 1994, Isaac et al., 1996).
presumably corresponds to a major phase of early
pre-Oligocene uplift and unrdafy of the TAM. Period 3 (abwe c. 450 mbsf)The modal indices
also shw a signifcant change at. 450 mbsf.Above
Period 2 (788 to c. 450 mbsffFrom the base of that depth, most of the indices sha comparatiely
the CRP-3 core ta@. 500 mbsf, progressé changes wide scatter superimposed on onlgry gradual up-
in the modal indices indicate that the source terra@gore \ariations (e.g. diminution in Q, antithetic
changed from one dominated Mictoria Group increase in P)The scatter can be resety statistically
strata, initially uppermos¥ictoria Group (Lashly into a series of weakly-diefed peaks and troughs,
Formation), to one dominated by tAaylor Group. which may hae importance for uplift and erosion.
At c. 500 mbsf, the modal trends alter directimyg( For example, Qr/Qa and K/Q ratios, angrpxene
from higher to lover Qr/Qa ratios; Fig. 1)The modes, shw several peaks, which cross-correlate (in
change corresponds to an abrupt influx of detrituhe case of Qr/Qa and K/Q ratios, yheorrelate
from the basement outcrop, whicrasveither gposed antithetically). Despite greater data scatter for CRP-3
for the first time, or else the area of basemensamples, the patterns broadly resemble those
outcrop aailable for erosion ws signifcantly previously described for CRP-2/2A samples
increased by upliftAs the change occurs within a(particularly belev c. 300 mbsf in that core; Smellie,
period of rapidly arying modes caused by uplift, and2000). Havever, the origin of the CRP-2/2A modal
the upper sudce of the basement outcrop is a gentlyariations is still enigmatic. It remains hard to ascribe
dipping homoclinal suefce (Kukri Erosion Surdce), the variations to an entirely sedimentological origin
the former seems more &k. The modes continue to (e.g. by \arying the transport paths between source
change rapidly up te. 450 mbsf, indicating an and basin, to alternately tap lithologically feifent
increasing contribtion from the basement outcrops.provenances). Hoever, the peaks and troughs are
In terms of simple homoclinal uplift of thHEAM, a  superimposed on a more general pattern of only slight
period of progressiveupward mazement and erosion up-core pre@enance griation. The modes remain
is ervisaged. Had it been abrupt uplifixposing (for dominated by Beacon sandstone detritus (probably
example)Victoria andTaylor groups more or less mainly Taylor Group), together with material shed
simultaneously along steep scarps, weuld expect from a relatvely small basement outcrop representing
to see a more homogeneous mixture of detritus rath@robably < 20 % of the px@nance area, and some
than the progreset modal trends obsesd. The up- Ferrar doleriteThe proportion of basement outcrop
core diminution ofVictoria Group detritus also apparently changed little to the top of CRP-3,
suggests that th¥ictoria Group strata were back-implying that uplift was either xtremely slev or had
stripped by scarp retreat rehadi to the underlying possibly ceased during that period.
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