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CAPE GEOSITES

LANGEBAAN LAGOON
Diverse geology

View of the spectacular Langebaan Lagoon from Seeberg. The Langebaan area in the West Coast National Park has undergone
many changes during its geological history and the record is there for all to see, in amongst the scenic beauty. Photo credit: Wendy
Taylor and Claire Browning.
.
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THE CAPE GEOSITES SERIES
Langebaan Lagoon (Figure 1) is just one of the many geologically interesting sites in the Cape. This brochure forms part
of an educational series that was compiled by the Geoheritage Subcommittee of the Western Cape Branch of the
Geological Society of South Africa and is downloadable free of charge from the Branch website
(https://www.gssawc.org.za). Descriptive plaques were placed at most of these sites during a programme sponsored by
SANLAM in the 1990s.

Figure 1: Location map for Langebaan Lagoon. See geological map below for more detail and GPS co-ordinates.
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INTRODUCTION
The area between Yzerfontein and Saldanha Bay, about 40 km apart, has played a vital role in the history of South
Africa when Saldanha Bay was a superior shelter for sailing ships. Unfortunately, there was a lack of fresh water, in
contrast to Table Bay, which lay adjacent to streams and springs emanating from Table Mountain. Today the area is
beloved by both residents and visitors for its attractive landscape, a special attraction being Langebaan Lagoon within
the West Coast National Park, the destination of waders, which fly thousands of kilometres from Siberia to spend the
austral summer on the invertebrate-rich intertidal sandflats. This article seeks to explain the geology and geological
history of the area, covering a period of several hundred million years (Figures 2 and 3).

Figure 2: Geological Map of Langebaan Lagoon and environs (maps from the Council for Geoscience).
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Figure 3: Geological history of Langebaan Lagoon and environs.

Copyright - Western Cape Branch of the Geological Society of South Africa - 2020

Page 4

[WESTERN CAPE GEOSITES] LANGEBAAN LAGOON

GEOLOGY AND GEOLOGICAL HISTORY
The granite of Seeberg (Figure 3C), which is about 540 million years old, on the eastern side of Langebaan Lagoon
(Figures 4 and 5), immediately south of Langebaan Village, is rich in large white feldspar crystals, which are distinctly
larger than the surrounding crystals of the rock groundmass and are called phenocrysts. This granite is exposed as a
broad dome, on the summit of Seeberg hill, which is a view-site from where one can see the length and breadth of the
lagoon, the entire Postberg Peninsula, the dunes blowing inland from Sixteen Mile Beach north of Yzerfontein and, on
a clear day, Table Mountain itself, far to the south.

David le Roux
Figure 4: Westward view from the summit of Seeberg across Langebaan Lagoon to Kraalbaai and Postberg. In the foreground
is the plinth and interpretive plaque erected by the Geological Society of South Africa.

At Yzerfontein (Figures 2 and 3C), just south of the West Coast National Park, there is a rocky headland and an island
(Die Eiland), composed mainly of the igneous rock, diorite, that crystallized from molten magmas. The rock is veined,
especially on Die Eiland, just south of the harbour, by quartz and attractive minerals such as the gold-coloured copper
mineral, chalcopyrite. Immediately north of the beach at Yzerfontein is an outcrop of a dark, coarsely crystalline
igneous rock called gabbro (Figure 6) at Rooipan se Klippe (Figure 2). The composition of this gabbro is identical to its
finer-grained and better known volcanic equivalent, basalt, but it cooled more slowly to form coarser crystals. These
igneous rocks at Yzerfontein intruded as molten magmas into deeply buried marine sandstones and mudstones of the
560 million-year-old (Late Neo-Proterozoic) Malmesbury Group about 520 million years ago, during the Cambrian
Period of the Palaeozoic Era.
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John Rogers
Figure 5: Interpretive plaque erected by the Geological Society of South Africa on the summit of Seeberg. (Panoramic sketch
by Hayley Cawthra of the Council for Geoscience).

John Rogers
Figure 6: Coarsely crystalline, banded gabbro at Yzerfontein, which crystallised deep within the crust from a magma of the
same silica-poor composition as the familiar lava, basalt. The location is at the southern end of Sixteen Mile Beach at
Rooipan se Klippe.
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A very narrow outcrop of the Malmesbury Group lies at the foot of Konstabelkop and Vlaeberg and at Donkergat, on
the western side of the tidal inlet, opposite the coastal village of Langebaan (Figures 2 and 7). It has been intruded,
covered, about 515 million years ago, by an ignimbrite, a rock which was formed by a very hot volcanic ash-flow (Figure
8), travelling rapidly down the slopes of a large volcano (Figure 3D), which would have extended several kilometres
west of the present coastline. Over time, this rock has been chemically weathered and eroded into strange shapes,
the most elegant being the Stonehenge-like pillars on the western flank of Vlaeberg.

John Rogers
Figure 7: Postberg, a hill of the volcanic rock, ignimbrite, a heat-welded volcanic ash, on the west side of Langebaan Lagoon,
just north of Kraalbaai and west of Seeberg.

Alongside the eastern boundary of the Park, there are two hills of granite, Massenberg to the north and Betjeskop to
the south, both lying just east of the West Coast Road.
Relatively young sediments up to 100 m thick of the Miocene Epoch of the Late Tertiary (Neogene) Period, were
intersected by boreholes drilled between these hills (Figures 9 to 11). Coarse angular quartz sand and gravel beds lie
at the base of this sequence, which has been named the Elandsfontyn Formation. They were laid down by rivers
flowing west in a former fossil valley (a palaeovalley), down to a shore that lay to the west of today’s coastline (Figure
3F).
This fossil valley, now buried, passes south of the restored farmhouse and study centre known as Geelbek (Figure 2),
alongside the southeast corner of the lagoon and has been christened the Geelbek Embayment, which was then
covered by marine sediments of the Varswater Formation. These beds, rich in phosphorite pellets and shark teeth,
were distributed by the tides as they washed in and out of the Geelbek Embayment in the Pliocene Epoch of the Late
Tertiary (Figure 3G).
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John Rogers
Figure 8: Close-up of ignimbrite showing fiamme (streamlined flame-like structures) caused by the high velocity of the hightemperature volcanic ash.

During the Pleistocene Epoch of the Quaternary Period, sea level subsequently fluctuated between a few metres above
and 130 metres below present sea level, allowing large windblown dunes to cover the older river and marine
sediments deposited in the Geelbek Embayment. The younger dunes contain quartz and white shell fragments and
are named the Witzand Formation.
At Langebaanweg, NE of Langebaan, the former Chemfos phosphate mine, now the site of the West Coast Fossil Park,
fossil shark teeth and vertebrate bones are still exposed in the New Varswater Quarry, the type area for the Varswater
Formation. An abandoned phosphate mine is present on the Postberg Peninsula at Konstabelkop, but differs from the
Chemfos mine in that aluminium phosphate, not calcium phosphate, was exploited (Figures 12 and 13). It was worked
between 1965 and 1986, when a total of 92 000 tons of ore was removed for the production of aluminium sulphate
and for use as a lick for livestock. The phosphatic ore is cryptocrystalline and red, brown, grey or yellow in colour and
fills joints (fractures) in the ignimbrite up to 13 m deep. The minerals barrandite, wavellite and variscite have been
identified and the ore lies between the 60 and 152 metre contours on Konstabelkop. The aluminium phosphate also
formed during the Pliocene Epoch when sea-level was higher and the northern part of the Postberg Peninsula including
Konstabelkop was an island, providing a roosting place for seabirds and a steady production of guano, which acted as
a source of phosphorous. The guano was leached by acidic groundwater and transported downwards through
fractures in the ignimbrite, where it reacted with clay minerals derived from weathering of the ignimbrite to produce
the aluminium phosphate ore.
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Figure 9: Borehole locations shown in Google Earth Image.
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Figure 10: Borehole section aligned northwest – southeast from Vredenburg to borehole S22 showing stratigraphy of Late
Cenozoic sediments and underlying bedrock (Cape Granite Suite and Malmesbury Group).
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Figure 11: Borehole section aligned northeast – southwest from borehole S22 to Yzerfontein showing stratigraphy of Late
Cenozoic sediments and underlying bedrock (Yzerfontein Suite and Malmesbury Group).
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Dave Roberts

Figure 12: Abandoned aluminium phosphate mine (Oude Post Mine) on northern slope of Konstabelkop at about the 125 m
contour, looking northwest towards Vlaeberg.
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Dave Roberts

Figure 13: Grey to orange aluminium phosphate ore in the abandoned Oude Post Mine with the summit of Konstabelkop
composed of ignimbrite in the background.

Sea level was a few metres higher than it is today, about 125 000 years ago, the time of the Last Interglacial of the
Pleistocene Epoch, when intertidal sands of the Velddrif Formation were deposited (Figure 14). They were rich in white
bivalve shells, which can be seen north of Churchhaven (Figure 15) and south of Kraalbaai on the western shore of the
lagoon, just above high-tide mark. Early man (Homo sapiens sapiens) first made an appearance about this time and
footsteps of what is thought to be a young woman have been identified in cemented dune sediments of the Langebaan
Formation that overlie the intertidal Velddrif Formation (Figures 16 to 18). The Langebaan Formation has been dated
as 117 000 years old and is capped by white, lime-rich calcrete that has been dated as 70 000 years old.
During the period between the Last Interglacial and the end of the Last Glacial, from 125 000 to 10 000 years ago, the
expanding continental ice-sheets of the Northern Hemisphere caused a major lowering of sea level to 120 m below its
present level, thus shifting the coastline about 10 km west of Sixteen Mile Beach (Figure 3H). At the end of this period,
sea level rose again and reflooded the coastal plain to recreate Langebaan Lagoon and erode the cliffs of the Langebaan
Formation, south of Kraalbaai (Figures 16 and 17). Thus, the present lagoon is less than 10 000 years old. When sea
level was briefly a few metres above its present level, about 6 000 years ago, there were two tidal inlets, one at Rietbaai
north of Vlaeberg and another south of Konstabelkop and west of the present Kraalbaai (Figures 2 and 3I).
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John Rogers
Figure 14: Subvertical burrow, strengthened with clay pellets, of the cosmopolitan (worldwide) sand-prawn Callianassa
kraussi in the upper-intertidal section of the Velddrif Formation, just south of the Preekstoel.

John Rogers
Figure 15: White bivalve fossils, still hinged together, in subtidal shelly limestone of the Velddrif Formation, exposed just
north of Churchhaven on the western shore of Langebaan Lagoon.
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Dave Roberts
Figure 16: Westward view of cliff section north of the Preekstoel picnic area. Lower half comprises the completely bioturbated
(burrowed) upper intertidal-flat part of the Velddrif Formation, overlain by the subhorizontally laminated beach part. The
Velddrif Formation is overlain in the upper half of the cliff section by the tabular cross-bedding of the aeolian (windblown)
Langebaan Formation. This is evidence of the start of the regression as the Last Interglacial (Marine Isotope Stage 3) (MIS 3)
changed towards the Last Glacial (MIS 2).
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Hettie Glass
Figure 17: Group photograph of the Groote Schuur ProBus Club on the north side of the Preekstoel, a stack (erosional column
or remnant formed by wave erosion) of the Velddrif Formation, overlain by the cross-bedded Langebaan Formation.
Immediately to the west, to the right of the photograph, Dr Dave Roberts of the Council for Geoscience discovered hominid
footprints at the base of the Langebaan Formation.
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Dave Roberts

Figure 18: Footprints of Homo sapiens sapiens in cemented dune sands (aeolianites) of the Langebaan Formation, just south
of Kraalbaai and just west of the Preekstoel, on the western shore of Langebaan Lagoon.

Langebaan Lagoon is linked to the southern part of Saldanha Bay and therefore is fully tidal (Figure 2). In the south of
the lagoon, near the Geelbek Study Centre, saltmarshes and ponds occur above mean tide level and sinuous
channelways let the tide in and out of the saltmarshes every 12 hours (Figure 19).
The tide also floods and thereafter exposes the ripple-marked (Figure 20) and intensively burrowed intertidal sandflats
(Figures 21 to 23). In slightly deeper water, the sinuous intertidal channels are defined by darker blue patterns in the
lagoon, in contrast to the turquoise-coloured water (Figure 9) that covers the intertidal flats at high tide, where an
invertebrate-rich pantry is harvested at low tide by the thousands of waders that migrate there from the tundra of
northern Russia each year.
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John Rogers
Figure 19: Extensive supratidal saltmarsh and a sinuous intertidal channel on the western shore of Langebaan Lagoon south of
the Preekstoel picnic area.

John Rogers
Figure 20: Asymmetrical wave-ripples in the upper-intertidal sand-flats east of the Preekstoel picnic area. Asymmetry due to
a stronger incoming flood-tide. Evidence of emergence, as the tide fell, is shown by erosion of the crests of the ripples.
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John Rogers
Figure 21: Tracks of invertebrates, for example the gastropod (snail) just below the lens-cap, on the upper-intertidal sandflats,
east of the Preekstoel picnic area. Note the fragments of marine grass eroded from the seaward side of the supratidal zone,
which forms part of the food-chain for the invertebrates and for the abundant migrant waders, which visit Langebaan Lagoon
from Siberia each austral summer. Note the abundant burrows of the sand-prawn, Callianassa kraussi.

John Rogers
Figure 22: Abundant, elongate faecal pellets of the sand-prawn Callianassa kraussi, where it discharges from one of its two
burrow-openings onto the upper-intertidal sandflats east of the Preekstoel picnic area.

Copyright - Western Cape Branch of the Geological Society of South Africa - 2020

Page 19

[WESTERN CAPE GEOSITES] LANGEBAAN LAGOON

John Rogers
Figure 23: Abundant burrows of the sand-prawn Callianassa kraussi, tracks of waders and a resting trace of a sand-shark on
the upper-intertidal sandflats east of the Preekstoel picnic area.
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CONTACT
Western Cape Branch of the Geological Society of SA: https://www.gssawc.org.za
Council for Geoscience: http://www.geoscience.org.za
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