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Glacial geology of the Cobb valley, northwest Nelson
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Abstract Investigations of the Cobb valley in northwest
Nelson, New Zealand, yield evidence of at least two and
possibly as many as four phases of glaciation in the valley
and adjacent areas. (1) The oldest of these advances is
undated, but is probably mid Quaternary, as it is preserved
on old valley floor remnants c. 100 m above the modern
valley. Before the next recorded glacial advance, periglacial
conditions occurred at least briefly in the valley. (2) The
valley was then overrun by a glacier that deposited two basal
tills and probably extended into the modern fluvial gorge.
The extensive roche moutonnee fields through much of the
valley and the basal tills near the Cobb Dam may relate to
this advance. (3) The moraine underlying the Cobb Dam is
inferred to be an end moraine of Last Glacial Maximum age
(LGM). A suite of recessional moraines extends upvalley
from the head of the Cobb Reservoir. The second of these
has a minimum age of 17 000 radiocarbon years and is
consistent with an LGM interpretation for the Cobb Dam
moraine. It is possible that the LGM and deglacial sequence
outlined in (3) is the retreat phase of advance (2). (4)
Deglaciation was rapid, but there is circumstantial evidence
for a temporary readvance from some cirques during the
deglaciation. There are no known Holocene glacial deposits.
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INTRODUCTION

Glacial geology and geomorphology have a long tradition
in New Zealand (e.g., Haast 1860), and the presence of
glacial deposits in far northwest Nelson, including the Cobb
valley, was noted by Dobson (1872). The most substantive
work in this region was by Henderson (1923, 1931) who
recognised the primary features of glaciation in the Cobb
valley. He noted evidence for a glacier 19.2 km long in the
Cobb valley terminating in an end moraine at the site of the
modern reservoir dam (Fig. 1), at c. 800 m above mean sea
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level (amsl). Ice from this advance filled the Cobb valley to
a depth of at least 200 m near its terminus. Three kilometres
upstream from the terminal moraine, ice overflowed the
southern wall of the valley into a tributary of the Takaka
River. The Cobb Glacier was connected, in its accumulation
area, with ice flowing northwest into the Burgoo River
catchment, a tributary of the Aorere River. In addition to
charting the extent of recent glaciations, Henderson
recognised evidence for two phases of glaciation in the Cobb
valley separated by a considerable period of time, as the
younger glaciation incised a U-shaped valley into the floor
of the older glaciated valley (Henderson 1923, 1931).

As part of the studies associated with the construction
of the Cobb Dam, Wellman (1940) used geophysical
techniques to investigate scree and moraine thicknesses near
the dam site and confirmed the site as a till. Wellman also
inferred the presence of a proglacial lake at the site of the
modern Cobb Reservoir. Local geological guidebooks
provide thumbnail and somewhat inaccurate sketches of the
overall glacial patterns but do highlight the presence of till
up to 2 km downstream of the Cobb Dam (Cooper 1984)
along the Magnesite Mine Road (see location ® on Fig. 1).
In his review of glaciation in the upper South Island, Suggate
(1965) noted that there were significant glaciers in the
Tasman Mountains and specifically identified the Cobb
valley as having contained valley glaciers, but no detail was
provided. His overview on late Pliocene and Quaternary
glaciation in New Zealand (Suggate 1993) contains some
information on late Pliocene gravels of glaciofluvial origin
near Motueka, but gives little detail on glaciations in
northwest Nelson. The nearest modern glacial geological
investigations were those undertaken by Suggate in the
Buller/Lake Rotoiti region (1988a, b) and by Mabin (1983)
in southeast Nelson. Since these areas are tectonically,
geologically, and botanically distinct from northwest Nelson,
they are of limited applicability to the glacial history of
northwest Nelson. Only in the last few years have detailed
investigations of the glacial and vegetation history of the
region been initiated. These studies are currently focused
on the Cobb and adjacent valleys (e.g., McKay 1998; Singer
1998; Singer et al. 1998; Shulmeister et al. 1999) but are
expanding to provide a more regional coverage. This paper
summarises our current understanding of the glacial geology
and geomorphology of the Cobb valley and tributary
catchments upstream of the junction with Diamond Stream,
as far as the saddle between this system and the Aorere River
(see Fig. 1).

Geological context
The Cobb valley contains successions of the oldest rocks in
New Zealand that date back to the early Paleozoic. As a
result, the pre-Quaternary history of the area has been studied
in some detail (e.g., Cooper 1979; Grindley 1980). These
rocks comprise mafic igneous rocks and metasediments.
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Fig. 1 General location map and detailed glacial geomorphology map of the Cobb valley and adjacent areas.

Erosion of Paleozoic-Cretaceous basement rocks before the
Tertiary resulted in the formation of the northwest Nelson
Peneplain, upon which mid-Tertiary limestones and
sandstones were deposited (Grindley 1980). The peneplain
is still preserved as a distinct surface on the Mount Arthur
Tableland to the south of the Cobb valley. It is identifiable
in the Cobb valley by the concordant summit peaks and
ridgelines in the area. Following uplift in the Kaikoura
Orogeny, which began in this region during the mid Miocene
(Suggate et al. 1978), fluvial erosion removed most of the
Tertiary cover rocks, exhuming the peneplain in the area.
The Paleozoic bedrock, being more resistant to erosion, was
deeply incised by rivers in a meandering pattern to form
deep river valleys with interlocking spurs (Cooper 1984).
The surface is tilted at 5° with uplift to the west, a result of
vertical movement associated with the Kaikoura Orogeny.
This uplift and tilting has resulted in local river captures,
and the modern drainage pattern is complex.

Climate
Mean annual temperature at the Cobb Dam is 8.2°C, with
February and July averages of 13.8 and 3°C, respectively.
Precipitation in the region is strongly influenced by altitude,

resulting in a large precipitation gradient which decreases
down the Cobb valley from c. 5600 mm/yr at Cobb Lake to
c. 2400 mm/yr at the Cobb Dam (NZMS 1973).

METHODS

Aerial photograph interpretation and morphological
mapping
Glacial, geomorphological, and some fluvial features were
mapped from 1:15 000 and 1:30 000 scale air-photographs
blown up to an approximate scale of 1:5000. These were
field checked, and mapping was extended into forested areas.

Sedimentary descriptions
Colour, sediment support (i.e., clast, framework, matrix
support), lithology, largest and mean clast size, and bedding
contacts were recorded. Primary sedimentary structures (e.g.,
ripple cross-lamination) were recorded where present.
Glacio-tectonic features such as shear planes and faults were
mapped and their dips and orientations measured. The
presence or absence of striae and the primary striae directions
were also recorded.


