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} Surprisingly. there is very little or no mining of the tephra suite
with the other two, siliciclastic, ones. This could indicate that
mast tephras are air—fall deposits, while the siliciclastic
sediments were derived from a source little or not aféfected by ash
deposition.

e GFL modal analyses have been carried out to typify the Makara
T Bagin sediments and to compare them with sediments from similar andg

other plate tectonic zettings.

SECIMENT GRAVITY FLOW DEFOSITION AND FOST-DEFUOSITIONAL LIRGUEFACTION
DEFORMATION OF FLEISTOCENE FLOATSTONES AND RUDSTONES IN A SUBDUCTION
COMPLEX, CASTLEFOINT, NORTH ISLAND, NEW ZEALAND
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Canterbury, Christchiurch, New Iealand -
The Castiepoint coastal promentory is an  isolated part of a

By tectonic high in  the subduction complex of the Narth Island o Tel
Lﬂ. Subduction System. Tweo units are exposed at the promontory, the .
&ﬁg v 35 Fliocene Rangiwhakaoma Fm, and the Fleistocene Castlepaoint Fm. To jng{mS
Fd“fm .“] W@%ﬁ the west (landward side) these formations are thrust—fauli-bounde
by the Miccene (inner trench-slope) Whareama flysch basin. - C
[, 5@F& The Rangiwhakaoma Fm consists of cuter—-neritic siltstones. The
‘ bﬂétﬁb averlying Castlepoint Fm consists of Ffloatstone and rudstone
>q2 limestones, which were transported by sediment gravity flows (debris =
P&nk%wiﬁ flows and high-demsity turbidity currents) from an inner-neritic ta
C) arnt (Plouter-neritic environment. The flow deposits caontain a wide
ﬂyﬁﬂvis‘ variety of clasts: pebhbles and cobbles of older sedimentary strata,
/Gp rewcrked concretions (up to two metres in diameter), macro- and
micro—{fossils, fossil fragments, sand, anmd mud. Many clasts and

fossils were exposed and hored in a coastal snvirorment before being
. ¥ uﬁj/ swept to deeper water. Some larger shells carry a barnacle epifauna.
! (ﬁ5 Fost-depositional liguefaction of flvatstone strata resulted in
+ a variety of spectacular deformation structures: water—expul sion
» flow-lines in the floatstones, updoming and rupturing of rudstone
T beds that acted as confining layers, and large blocks aof rudstone
fﬂ. foundered into liguefied floatstone.
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- R}‘ .hﬂ\ﬂkﬂomﬁ QUATERNARY SEDIMENTATION IN THE ST LUCIA LAGOON COMPLEX, ZULULAND, SOUTH AFRICA.
a?aq VAN HEERDEN, Ivor L1., Marine Geoscience, National Research Institute for
F;Yn Oceanology, P.Q. Box 320, Stellenbosch, 7600, South Africa.
. ! : Lake St Lucia is situated on the seaward margin of the Zululand Coastal Plain.
Y . Rocks underlying the coastal plain are mainiy Cretaceous to Paleocene sediments
) d:ﬁp\ﬂk Cbu&€£(ﬁ5 which abut against late Karoc volecanics of the Lebombo Range. Post-dating thess ;
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; . are complex Quaternary sediments representing a variety of depositional environments,
H ”'U“Apf'ﬂﬂéac including shore zone, aeclian dune, fluviatile, lagonal and palaudal, which

; "5 . conatitute the major physiocgraphic elements of the coastal plain.

3 Previous workers have mapped the extent of surface outcrops of Quaternary

¥ material and speculated on sea level fluctuations. This study combines surface

mapping, geophysical data {pinger, boomer and side-scan sohar}, deep cores and

bottom samples and attempta to better define Quaternary asea level fluctuations

and responses along this secticn of the Zululand Coast. :

The gseismic data reveals a number of channel-like features buried beneath Lake

i St Lucia, with channel bases in excess of 35m below present sea level, Extensions

of these channels are discernable, from seismic data, on the continental shelf.
Radiometric dating of cores reveals that most of the material filling the paleo-river
valleys relates to the last glaciation. Rejuvenation of the lower courses of the

s Y

_ ﬁ? &E%V{- coastal rivers appears t¢ have commonly occurred during Pleistocene regressions.
- Wi h 114 Late Pleistocens and Holocene advance of the shoreline to its present position
@;?Lh ' decreased river gradients and smaller rivers sealed. These rivers then
. dammed up behind a Holocene dune barrier forming Lake 5t Lucia which has acted as a
(D :7l05L ok sediment trap for the last few 1000's of years. A complex of shorelines, beach
:ﬂzr““‘ deposits, chenier ridges and dune deposits are present in the northern section of
the lagocnal complex. Thay reflect environmental changes forced by sedimentation
E£b$?3 during the Holocene, specifically during the last 5000 years when sea level appears

to have been similar to the present.
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IHTRODUOTT ON

This report incorporates the results from the second visi? to
Castlepoint of a group of bioclogy and geology students under the
auspices of the V.U.W. Bioclogical Socliety.

It was concaived to investigate further aspests of the natural '
history of the Castlepoint area which we were unable to attempt on
our earlier visit, due to shortage of time, and alsc to cont inue \
studies commenced in July, 1965. Saeasonal variatfionz were also P
nokted, for this was an early summer visit; our previous observations |
had been made in mid-winter.

Again we found that the natural history of the Castlepoint area
is a fascinating study; it is hoped that future visits may be made
to other parts of the eastern Wairarapa coastline so that a broader
plcture may be obiained. The inclusion of geologists in the group
proved mutually rewarding, and we hope that the Biological Society
will continue this policy, so that a wider background %o botanical
and zooclogical studies may be eobtained.
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The sociszl and cultural history of the area has been fully )
i documented in & book published by the Masterton Printing Co., entitled
e i "Early Castlepoint'. Readers of this report are referred to this

{\_J ! book for information about humans and their place in the natural

- history of Castlepoint.

e —

As in July, collections were made which have been deposited
with the Botany, Zoology, and Geology Departments of the University.
Much of this materisl was referred to scientists for identification
.and checking, and we wish to thank them for their help and encourage-
ment . :

We are indebted to the Zoology Department, V.U.W., who provided
transport and loaned us eqguipment; to Mr. R.G. Wear of the Zoology i
Department for assistance with organisation, and for scting as staff w
supervisor; the Geology Depariment and the Botany Department Tor i
assistance in the preparation of the report. i’.

i
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The Marine Department again made availlsble their housse at
Castlepoint, and we wish fo record our sppreciation of their genesrosity
: The members of this Castlepoint party wish to record their debt
2 to Brian Stephenson who edited the first Castlepoint report, assisted
‘ and advised those engaged in Rocky Shore Ecology, and gave much
guidance and help to the undergraduate students.

|
e, As during the last visit, the help and local knowledge of the
Lo Castlepoint residents was greatly appreciated, especially we wish to 7
thark the fishermen who made available o us their launch for plankton ji
studies, and to Mr., Brown for giving us an unforgettable day and g
taking us many miles up the coast to Owhango Station in his landrover.,

Mr. L. Johnston of Whakataki again kindly made available his boat and
outbeard motor for marins studies.

Finally, in examining the results of our visits to Castlepoint
in 1965, we wish %o emphasize their inadeguacy, and the preliminary
nature of the report. A1l those who have visited Castlepoint in
July and November wish to record their hope that visits of under-
graduate and graduate students to Castlepoint and fo many other
places will continue, and prove as enjoyable and as scientifically
rewarding as these visits have been to those who have worked at
Castlepoint.
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THE CASTLEPOINT SANEP DUNDES

4t Castlepoint, there ars sxtensive arcas of drifting sand at
low tide {ses accompanying map). Large dungs are reported to have
formed in the area in a remarkably short time. At one area to the
west of the Reef, whers there was no previous sand accumulation, sand
dunes up o ten feet hipgh grew in a periocd of nine months, according
to & loeal resident. The tombolo joining the Reel tot he mainliand
has heen formed in this way. In order to study future changes,
posts and markers were placed in varying situations according to the
prevailing winds and height above sea-lsvel.

Tpees have been planted on the sand dunss to the west of the
Lagoon on County Council property. The main objecilive was to
beautify. About three thousand trees were planted, bul many were
lost through damage by cattle, and a few appeared to be retarded by
salt spray.

The sand itself ranges from pals yellows to dark grey colours,
g

of iimenite or titan omagnetite. Other minerals present were calcite
(probably derived from the nearby limestone), quartz, feldspar and
zircon. Small amounts of augite, hornblende, garnsts and other
ferromagnesian minerals were also present.

Tn the soubth of Castlepoint Township, at the snd of the road
and near the Lagoon, approximately thirty moa egg shell fragmenis
were found. Facing directly south, the sxposed portion of the dune,
not coversd by vegetation, appeared to be recently stripped by the
wind. The remains of a fire were Tound at a depth of two inches.
The presence of Maori artifacts and bones in the area does supggest
¢ a long term settlement of the area by the kaoris.
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The average size of the fragmanis was between 1.5 cm by 2.0 cm,

: and the argest was L.C cm by 2.5 cm. The thickness of the fragments
i ranges from C.8 mm to 1.1 mm. Two laysrs were visible in most of
: the specimens:

1. An cuter layer from 0.8 mm to 0.5 mm thick, with a-
minutely pitted outer surfacs, the pits aligned in small
depressions, giving a lineated appearance. The pits
were in groups, very few occurring singly.

2. An inner layer ranging from 0.2 mm to 0.1 nm. This
layer appeared to have small irregular lines, forming a
network over the inner surface of the shell. These lines
had become sculptured into varying relisfs.

. Brodie {1950), descrived three types of moz egg shells [ronm
. Castlepoint, based on differences in thickness. His thickest type
was not found by the authors, but fragments from the two smaller
types were found. ¥o significant differences occcurred within the
exterior of these two classes.

Obviously, many mors fragments will have to be collected and
sxamined before any assumptions can be made on these few Iinds.
Possible differences in egg shell exteriors could well be dus to
the areas of the large egg, maturity of the animal that laid 1%,
and variations in the environment of the speciecs. These Tfactors
would 211 have to be fully considersd before any determination of
individual species could be made from such finds.

but on analysis the darker srcas did not rcveal any groat concentration
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Aleithog
Aeneacor otc I SUb. SD.
Eotoadrillia wonpsnuisnsis (Hutton)
Argillista kingi Powell
Ataxocerithium rubustum Finla]
Afustrofusus congidezus (Hutton
hustromltra aii. apbulacra (Marwick)

aryspire cf. musronata Sowerby 4.0, 1 = 110 fms
Bueccinulun wairanaensis Powell
Cirsotremy Zolcuori, (bunker) A.C.F. G - 110 ms
Coluzes spiraliis espingga Finlay 4.C. 11 - 13L fms
Comincilz hamiltoni (lution)
Camitas n.sp.
Crosseola n.sp. afl. gnllvae Laws
Crosseoia cf. tenuigeulpiz Laws
Estea polysuleata Finlay
Emarginuls striasula EQ & G)
Linopyras ct. rupata (Hutton) 4.0
Lyroseila huttoni (Suter) :
Mgoricolpus roseus {w & ) A.C.F.M. 0 - 40 fms
llooriorypta padinba (Hutton)
Micantoneir murdochl Finlay
Pelicaria rotundz Vella
Pellicaria media (Marwick)
Penion affl, ormesi
Pervicacia sD.
Boirieria zelandica (2 & @) A.C.P. M. 10 - 110 fms
ProxXimitra n.sp. &ff. apicalis (Hutton)
Proxiuber angteasgtralis Powell
Spiendrillis seguigiriata (Hutton)
Splendriliia cdita Powell
Splendrillia cristata Powell
Stiracolpus delli wellai Marwick
Stiracolpus waikopiraensis
Tanea planisuturalis (Marwick)
Xymenells oliveri
Zeacolpus vitattus (Hutton) 4.C. 0 - 110 fms
Zeatirophon bonmetti (Cossmann)
Zepalerus Cf. beigis (Gray) LA.C.F.M.,  low tids,
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Zemitrella cf. regis Powell A

o - Species collectesd by author in arenacecus layer.
X - Species livinz todays

A.- Aupourian marine province

C.- Cookian " M

F.- Forsterian " "

M.~ Moriorian " !

Data for marine provinces was derived from Powell, 1862, )
Depth ranges were derived from Roedley, 1961 and Dell, 1950.

The author found 35 epecimens of Estea polysuleata Finlay
at Castle Point, which prior to this was extremely rare. {Ponder

W.F., 1965: 144)

CLIMATE

GClimatic conditions changed from cool tc warm while the deposition
of The Reef was taking place. Below the arenacegus laysr, the pre-
sence of Chlamys delicatula shows that the water was cold, as in
Foveaux Strait today (Fieming, 19uk: 209). In the arenaceous
layer, the presence of Stiracolpus waikopireensis, Chams huttoni,
Crosseola, Zemitrella cf., pregis, and Ataxocerithium robustum,
Tndlcatcos that the water temperature was similar to that of the
Cookian or Aupourian faunal provinces today. Other species ;n the
arenaceocus layer, such as Ostrea charlotae, Acgneator otagosnsis .
sub. sp. and Stiracoipus dellil vellal, indicate rather cooler waters
gimilar to that of Cookianr or Forsterian faunal provinces today.

shallow waterf’
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HHEHMALRUANT MOLLUSCA FROM CASTLEPOINT - R.W. Ponder

At Castlepolnt, an outlior of Nukumaruan coquina limestone .
gutcrops, noally purallel to the coast, forms The Reefl. Kusztanowlch
(196L) studied soveral sections of The Reef; Castle Rock, The ‘
Central Reef, and below the lighthousa. At The Central Reefl

=

Kustanowich noted tihree zones. ;

(1) Chlanys hed. Lower, strongly cemented, pebbly limestone E

made up of mainly barnoele fragments, with the top of the @ed i
containing a molluscon assemblage dominated by Chiamys delicatula and ]
§

ﬁ

Phislgpecten trinhoaly

(2) Arennceoun layer, Softer, less strongly cemented shell, !
grit, sand, mud, and mudstons and bored concretions from an Opitian }
land mass. This layer is weathered by spray (Ongley 1940: 3u4~35), f
leaving ledges of the harder limestone of (1{ and (3} above and below-i

{

Stratal thickness is about 11 feet, TFor the molluscan fauna, ses
species list.

(3) PBarnacle plate bed, 4 strongly cemented bed of barnacle i
plates, which forms the top of The Reef, H

The author studied the central section of The Reef, especially ]
the arenaceous layer. This layer was chosen beeause of its softness, |
accessibility and richness of its molluscan fauna.

Listed bolow are the predominant shells in an arca 1 footb by.11
feet, traversing from the Chlamys bed to the barnacle bed. Pallium
convexum {(Q & G), Venericandia purpurata {(Desh), Neothyris sp.
Dosina crebra (HutTon), and Ostros charlotas Finlay.

pelecypods — 624

gastropods - 29

brachiopods - 9%

SFECIES LIST

Pelecynoda

x o Barbatis novaszealandiss (Smith) ALC.F, M,
o Chgma buttoni Hector
i x Chlamys delicatula {(Hutton) r.

! X chlamys gemmulsta (Reeve) C. 10 fms

o) Cosa wanpanaica Finlay

o Cuna sp.

o Dosina c?ebra'(Hutton) _
Glycymeris walrarapasnsis Powell

X 0 Glycymeris laticostata {(Q 2nd @) ALC.F.M. i
Laparachlamys mariae (Hutton) i
Lima sp. i
z 0o Limatula maorig Tinlay A.C.F. M. 0 - 120 fms ﬁ.
¢ Limepsis marwicki Powell )
o Melliteryx sp. |
x Notocallista multistriate (Sowerby) ALCL.F, 10 = 40 fms
X o HNotocorbula zealandica (8 and @) A.C.PLH.
x o 0Osirea charlofime Finiay : C.¥
X o Pallium convexum (Q and G) A.C -

Phialopecten triphogki (Zittel)
Pleuromeris finlayi Powell
o Pleuromsvis hectori Powell

i
M. i
ZFaHs 5 110 fms
i
i
i

% Rochefortula faierienses Powell F.
o) Talabrica senccia Towell :
Lawera subsulcata (Suter) i

I

E

X o Venericardia purpurats {(Desh) AJCJRUM, Q

15 fms




