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SUMMARY 

Farewell Spit is a recent formation, probably post-glacial. It has been 
moulded by many forces, the most important being the longshore drift which 
moves northwards up the West Coast of the South Island. Several interacting 
zones are present on the Spit, indicating that it is undergoing a continuous 
process of change, relying mainly on the constancy of the longshore current, and 
the dominant wind direction. 

Cape Farewell consists of the Pakawau Group coal measures overlain by a 
marine transgressive sequence of sandstones, mudstones and limestones, forming 
the Abel Head Formation. 

INTRODUCTION 

The observations on which this paper is based were made during the 
Auckland University Field Club's scientific trip to Farewell Spit in May, 1977. 
Cape Farewell is located at the North-West tip of the South Island (see Fig. 1). 
Inland, the country consists of rough bush-covered hills ranging from 300m in 
the North to 1000m in the Wakamarama Ranges in the South. The topography is 
youthful and the land is poor and steep with soils residual on slates and 
conglomerates of greywackes or quartz. There is a strip of mudstone and 
limestone along the West coast which affords more fertile soils. Along the East 
coast there is a 500m wide belt of light sandy soils derived from beach sands. 
Apart from the extensive moving sand area of Farewell Spit, sand dunes cover 
only a small area of the district, as at Nguroa and Kaihoka. 

Farewell Spit is 1.5km wide at the base and 22.5km long, trending 
approximately east-west, consisting of active and fossil dune systems. It can be 
subdivided into various regions depending on the mobility of sand masses and 
consequently their thickness of vegetation. Swampy areas between longitudinal 
dunes indicate a history of migration of the long axis of the spit. 

GEOLOGY OF CAPE F A R E W E L L 

The area consists of a broad anticlinal structure trending NNE and slopes 
gently westward and northward toward the sea. It is a cuesta-like block of 
country of complexly folded sub-metamorphic and metamorphic slates and 
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schists intruded by massive fine-grained granites, and unconformably covered 
with gently tilted terrestrial conglomerates and finer marine sediments (Ongley 
and Macpherson 1923). 

The Mesozoic stratigraphy is dominated by the Pakawau Group which 
consists of up to 1200 m of quartzose coal measures and conglomerates on top 
of non-marine silts with coals. Microfloras indicate a Mata age except for the 
conglomerates which span into the Lower Tertiary. These are overlain by the 
Abel Head Formation consisting of marine sandstones, mudstones and lime
stones, representing a transgression of the sea beginning in Duntroonian times 
(Bishop 1971). The formation forms an impressive inland facing cuesta of 
conglomerates of leached greywacke and granite pebbles in a matrix of coarse 
quartz and leached granite sand, appearing characteristically white on freshly 
eroding outcrops. In these conglomerates thin lenses of high-grade coal about a 
metre long probably represent coalified tree branches. 

SPIT FORMATION 

Spits are formed along coasts where longshore drift is in progress. They can 
form when the coastline is indented by bays or where the coastline changes 
direction. Sediment transported by longshore drift is carried more or less in a 
straight line and deposited across a bay's mouth, building up into a ridge above 
the surface of the water, the spit terminating in open sea. A bar is a spit where 
the two points of a bay have been connected by a sediment buildup. When a spit 
is first being built up, the longshore currents are so effective in comparison with 
the other currents such as tidal, flood-tides, beach drift, or winds, that the latter 
have little or no effect upon its form. When the spit increases in length, the 
velocity of the tidal currents going in and out of the bay increases due to the 
restriction of mouth area. As a consequence, the tide's sediment load and 
erosion rate increase. When the length of a spit finally remains constant there is a 
balance between the longshore current and the other forces. 

DESCRIPTION OF F A R E W E L L SPIT 

Farewell Spit is now 22.5km long and thought to be stable. It can be divided 
into older, fixed sand masses generally towards the south side of the Spit, and 
younger, apparently mobile sand masses on the northern side. 

The former are heavily vegetated, with permanent, longitudinal dunes, their 
axes being parallel to the dominant westerly wind direction. Much of this 
vegetation is being covered by wind-blown sand from the younger masses, 
implying that they are moving south across the Spit. The younger sand mass has 
no vegetation except for a few small areas, and shows signs of being blown by 
the wind. Mobile, crescentic, barchan-type dunes, caused by a dominant westerly 
wind, move slowly toward the end of the sandspit. 

The younger sand mass can be subdivided into five main regions. 
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(a) The first region is closest to the mainland, very flat lying with no dunes. 
This area is about 3km long and 0.5km wide. 

(b) The next region is about 15km long, consisting of mostly Barchan-type 
dunes, evenly spaced, the dunes increasing in length toward the eastern end 
of the Spit. The effect of wind blowing from the east can be seen as very 
small dunes progressing backwards on the tops of the larger ones. 

(c) The easternmost 5km of the Spit is more flat lying sand which at low tide 
has a 2-3km extension eastwards, but is nearly all covered up at high tide. 
Only a small raised shell bank on which birds nest remains, but this is also 
covered in a flood tide. 

(d) On the southern side of the Spit, the longitudinal dunes are more stable 
with occasional interruptions of flatter areas. These dunes are presently 
exposed to easterly driven wave erosion and form 5-10m high scarps. 

(e) The fifth region is at the very base of the Spit where it leaves the hard rock 
formation. This is the most stable area and is presently farmed. A large 
remnant dune, 2km long, and 50m high, delineates this area, and also has 
the same general trend as Farewell Spit as a whole. 

Farewell Spit is frequently subjected to large sandstorms which sweep 
eastwards along its axis. 

DISCUSSION 

Along the West Coast of the South Island, there is a longshore drift which 
moves northwards and eastwards around Cape Farewell. This current is the main 
force involved in the shaping of Farewell Spit. The elongation of the Spit caused 
by the buildup of sand initially proceeded at a high rate because the water closer 
to shore was shallow and less sediment was required for a certain length. As 
deeper water was reached, the rate of elongation was slowed down. Tidal forces 
and wave refraction have caused a landward deflection at the tip of the Spit, by 
the moving of sediment with the ingoing and flood tides. A large expanse of 
sediment of over 100km2 in area at low tide has been built up by the same 
processes on the southern side. Wind-blown and wave-eroded sand from the Spit 
also contribute to this bank. 

All the forces forming a spit are subject to change. For example, increasing 
the sediment load of the longshore current would tend to decrease the effect of 
the tidal current, and more material would be deposited at the tip, or on the 
seaward side of the spit. The longshore currents could increase their sediment 
load by an increase in velocity or an increase in sediment supply. Cape Farewell 
has an abundant sand supply coming from the West Coast rivers via the 
longshore current to be deposited at the Spit. The attitude of the current could 
conceivably change, destroying the Spit and/or building a new one, creating the 
fossil spits. The change in attitude of the current could be due to many factors. 
These could include a rise or fall in sea level, fault movement, or a retreating cliff 
due to erosion. 
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Longshore currents deposit a large quantity of sediment along the seaward 
side. High energy wave action deposits the sand many metres above mean water 
level, which can then form dunes or contribute to the buildup of sediment on 
the southern side and widen the spit. Low energy waves will only raise the 
surface slightly above sea level. Because the wave action is not necessarily even 
all along the spit, different levels will form. An offshore (southerly) wind will 
recycle the sand through the waves, whereas an onshore wind (northerly to 
westerly) will widen the spit directly. Hence, very little sand is lost from the 
system once it is caught. Some sand spits have indented beaches which 
correspond to the wave patterns. At Cape Farewell, which faces the open sea, 
one long beach is formed by long rolling waves. 

Further understanding of the formation and future of Farewell Spit could be 
derived from absolute dating techniques. This can be difficult if no volcanic ash 
or datable horizons are present. Fossil soil horizons were found on the Spit in 
the older, more static dunes. 

One geomorphic feature characteristic of spits or dune systems is the presence 
of lakes and swamps. The swamps on Farewell Spit are probably relict features 
that formed after the first spit's creation. They were then trapped when the new 
spit was formed, hence preserving a segment of the old coastline or beach. Fossil 
dunes can give evidence of past wind direction only if preservation is good, and 
absolute dating can be used on the fossil soil horizons. 

Farewell Spit seems to consist of two interacting systems. On the southern 
side there is the older sand mass separated by shallow lakes and swamps from the 
more recent sand mass which is being actively worked on the ocean side. 
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