Geology of Baton River

(after Willis 1965)
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Geology of the Baton River Area
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The Devonian Period

The Devonian was a relatively long geological period, lasting from 417 to 354 million years ago.
Globally, it was a time of great upheaval, as the two major continents of Euramerica and
Gondwanaland drew closer together and the super-continent of Pangea began to form (see
figure). The associated tectonic activity gave rise to a number of major mountain zones,
including the Appalachians in North America and the Caledonian mountains of northern Britain
and Scandinavia. In Europe and North America, which straddled the Equator, arid conditions
prevailed, and extensive areas of desert and shallow-water sandstones (the ‘Old Red
Sandstone’) were laid down. Nevertheless, during this period, terrestrial life gained a more
extensive foothold on land as vascular plants became abundant, and forests developed, while
arthropods became widely established. In the seas, fish thrived, with the result that the
Devonian has sometimes been called the ‘age of the fish’.

Early Devonian 390 million years ago
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In New Zealand, the Devonian has left a relatively limited record. Granite, gabbro and diorite
were intruded into existing rocks in the Buller/Tasman areas, but only two small areas of
sedimentary rocks are now exposed. Both are in the Nelson region: one near Reefton, and the
other along the Baton River on the flanks of Mount Arthur. Significantly, these lie on two
different terranes (i.e. separate fault-bounded geological ‘domains’, that have been grafted onto
the New Zealand land mass at different times during its development). The implication is that
both these terranes were in place by the early Devonian.

The Baton River area

The Baton River provides a natural transect through much of the lower Devonian sequence. This
consists primarily of grey mudstones, with interbedded sandstones, limestones and shale.
Fossils are common, and include brachiopods, bivalves, gastropods, crinoids and bryozoa.
Trilobites are also found and graptolites have been reported from a few localities in the middle
and upper reaches of the Baton River. Fish have not yet been found in the Baton River, but have
been reported from the Devonian rocks of the Reefton area.

Studies have been carried out in the Baton River since McKay investigated the valley in 1875. In
the 1930s, Shirley collected and described a range of fossils from the deposits (see next page),
but it was Willis (1965) who first provided detailed maps of the area. He identified a sequence of
seven members within the Baton Formation (or Group). These were aligned from oldest in the
north- west (where they overlaid the Silurian, Ellis Formation) to youngest in the south-east,
where they were faulted against Tertiary rocks. Between the Devonian and Silurian rocks he
recognised a basal conglomerate which he interpreted as a ‘flysch’ deposit, providing evidence
of regional tectonic activity. Since then, further studies have been carried out, notably by
Margaret Bradshaw, which have considerably extended the range of fossil (especially
brachiopod) finds, and challenged some of Willis’s interpretations. A number of questions thus
remain unresolved, including:

1. The age and stratigraphic relationship of the rocks underlying the Baton Formation (the so-
called Ellis Formation, currently believed to be equivalent to the Hailes Quartzite);

2. The significance of the ‘basal conglomerate’ (whether it is a result of regional tectonism or
local mass movement);

3. The number and definition of stratigraphic members of the Baton Formation (between four
and seven, according to different authors);

4. The identification of many of the fossil finds, on which work is still not yet complete.

The Baton River was also important economically, providing one of the first discoveries of gold in
the region. No lodes were discovered, but by 1859 extensive sluicing was being carried out. The
main finds were in the middle of the valley, between the confluence with the Skeet River (in the
east of our study area) and the Devil River Fault (in the far north-west corner). This distribution
suggested that most of the gold originated from the area near to the faultline. In the same area,
Graces Lode, in the Haupiri Group rocks, has yielded chalcopyrite, pyrite, arsenopyrite, galena,
sphalerite, acanthite and silver sulphide. A number of claims are still extant along the river, and
there are several spoil tips from old workings.

On this trip, we will have the opportunity to:

* Look for and explore the junction between the Baton River Formation and the underlying ?
Ellis Formation rocks (though not the conglomerate which is only exposed to the south of the
study area);

* Try to make sense of the stratigraphic sequence exposed by the Baton River;

* Look for and (judiciously) collect specimens of crinoids, bryozoa, coral, brachiopods,
gastropods, bivalves and, perhaps, trilobites and graptolites.

* Look for gold and associated minerals.



Some fossils of the Baton River

Eatonia
bithynica

Notoconchidium
tasmaniense (from
Hailes Quartzite)

Fascicostella
gervillei

Centronella sp.

Eospirifer togatus. Schizophoria allani



