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1.
EXECUTIVE SUMMARY

The existing DR01664/11.8/0.2L borrow pit on the Farm Moose Valley 308/1, situated c. 12.75 km west of Vanwyksdorp in Little Karoo region, is excavated into marginal marine sediments of the Karies Formation (Upper Bokkeveld Group).  Important Middle Devonian fossil assemblages of fish, plants, non-marine bivalves and trace fossils have been recorded elsewhere from this stratigraphic unit. However, the Upper Bokkeveld sediments in the study area are highly folded and cleaved, so their palaeontological sensitivity is correspondingly very low. The overlying semi-consolidated colluvial and alluvial gravels are apparently unfossiliferous.
No further palaeontological heritage studies or mitigation are therefore recommended for this borrow pit project.
2.
INTRODUCTION 
The Department of Transport, Western Cape, is applying to the Department of Mineral Resources for approval to exploit road material from and to extend an existing borrow pit  DR01664/11.8/0.2L along the unsealed road DR01664 on the Farm Moose Valley 308/1, c. 12.75 km west of Vanwyksdorp and 30 km SSE of Ladismith, Little Karoo Region, Western Cape (Fig. 1).

A previous desktop basic assessment of the pit site by the author assessed its palaeontological heritage sensitivity as Medium to High due to the presence of potentially fossiliferous mudrocks of the Karies Formation (Upper Bokkeveld Group).  Palaeontological field assessments of the pits as part of an HIA were requested by Heritage Western Cape (HWC case 1884 - 1977 ref 120726TS20, Interim comment 8 August 2012) in accordance with the requirements of the National Heritage Resources Act, 1999 (Section 38). 
The present palaeontological heritage field assessment and short report were accordingly commissioned by Vidamemoria Heritage Consultants, Cape Town (Address: 3rd Floor, Guarantee House, 37 Burg Street, Greenmarket Square, Cape Town; tel: 021-424 8432; e-mail: Quahnita@vidamemoria.co.za).  This is Vidamemoria pit no. 138 and NID ref. no. 74. Fieldwork for this project was carried out on 11 December 2012.
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Fig. 1.  Extract from topographical sheet 3320 Ladismith (Courtesy of the Chief Directorate: National Geo-spatial Information, Mowbray) showing the location of the existing borrow pit DR01664/11.8/0.2L on the farm Moose Valley 308/1, c. 12.75 km west of Van Wyksdorp, Eden DM, Western Cape (blue dot). 
3.
GEOLOGICAL CONTEXT
The geology of the DR01664/11.8/0.2L borrow pit study area is shown on 1: 250 000 sheet 3320 Ladismith (Council for Geoscience, Pretoria; Theron et al. 1991) (Fig. 2).  The pit is located at c. 240 m amsl on a low-lying pediment surface some 1.2 km north of the Grootrivier and just east of a small, south-flowing stream. The study area lies within the dissected hilly region to the southwest of the Rooiberg-Gamkaberg range that is underlain by shallow marine to marginal marine sediments of the Karies Formation (Upper Bokkeveld Group / Traka Subgroup) of Middle Devonian age (Dk, Fig. 2).  The Traka bedrocks here are affected by W-E trending fold axes. 

The Karies Formation, forming the lowermost portion of the Traka Subgroup, has an estimated thickness of 300 m, and is dominated by shales, rhythmitites and siltstones.  These weather readily and so the Karies outcrop area generally forms lowlands and valleys compared to the more prominent-weathering Adolphspoort Formation above.  Johnson (1994) records three thin sandstone units within the Karies Formation, but this observation probably applies to the more easterly outcrop area. The Karies Formation mudrocks were probably laid down in quiet, fairly deep waters offshore.  A possible depositional setting, which requires confirmation, is the prodeltaic and outer delta slope region, seawards of an advancing delta front. Most of the Karies outcrop is obscured by unconsolidated surface sediment (regolith = weathered material, soils, alluvium etc) and fresh exposures are rare.  The rocks are dark grey when fresh, but weather greenish grey.  Theron et al. (1991) report large (>1m), oval concretions (knolle – formed by secondary cementation of sediment after deposition) as well as locally developed small scale cross-lamination.  
Grey-green siltstones of the Kanies Formation are well exposed in the existing DR01664/11.8/0.2L pit area (Fig. 3).  They show moderate levels of weathering (rock still well-consolidated, development of ferromagnesian patina) and cleavage (Fig 4), with local development of near-surface calcrete. The bedrocks are overlain by reddish-brown gravelly soils up to 0.5 m thick (pediment alluvial gravels).
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Fig. 2. Extract from 1: 250 000 geology sheet 3320 Ladismith (Council for Geoscience, Pretoria) showing location of the existing borrow pit DR01664/11.8/0.2L situated c. 12.75 km west of Van Wyksdorp, Little Karoo. The pit is excavated into sediments of the Karies Formation (Upper Bokkeveld Group / Traka Subgroup).
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Fig. 3.  View westwards across large existing pit DR01664/11.8/0.2L excavated into mudrocks of the Karies Formation. 
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Fig. 4.  Grey-green weathered and cleaved mudrocks of the Karies Formation in pit DR01664/11.8/0.2L (Hammer = 27 cm).

4.
PALAEONTOLOGICAL HERITAGE
An important, albeit low-diversity, fossil biota has been recorded from the Middle Devonian Karies and Adolphspoort Formations of the Traka Subgroup (Plumstead 1977, Chaloner et al. 1980, Anderson & Anderson 1985, Theron et al. 1991, Almond 1997, Anderson et al. 1999a, 1999b, Anderson in MacRae 1999, Almond 2005, 2009).  The Traka Subgroup fossil assemblages are mainly preserved as moulds and comprise:

•
Fragmentary vascular plants, including several species of lycopods (the club mosses 
Archaeosigillaria, Haplostigma) as well as possible psilopsids;

•
Non-marine, thin-shelled bivalves (possibly unionids), often preserved in dense clumps;

•
Rare marine invertebrates (e.g. the articulate brachiopod Australospirifer);

•
A limited variety of trace fossils including rare trilobite burrows (Cruziana), and unusually 
small versions of the complex helical burrow Spirophyton;

•
A low-diversity assemblage of bony and cartilaginous fish, including acanthodians (“spiny 
sharks”), several primitive sharks, bony-plated jawed fish known as placoderms , 
and rare 
crossopterygians (lobe-finned bony fish).  These important Middle Devonian fossil fish have 
been described and illustrated in detail by Chaloner et al. (1980), Almond (1997), Anderson 
et al. (1999a, 1999b) and Long et al. (in prep).  General accounts of Devonian fish 
groups from Gondawana are given by Anderson in MacRae (1999) and Long (1995).  

Due in part to poor outcrop, understanding of the fossil record of the Karies Formation is very limited. Some of the Mid Devonian fossil plants described by Plumstead (1977) and Chaloner et al. (1980) probably came from the upper part of this unit.  Anderson and Anderson (1985) indicate marine invertebrates for the Karies Formation, but the source of this record is unclear and it may be an error (perhaps a misinterpretation of non-marine bivalves), though some marine fossils are certainly to be expected.

No fossils were observed within the Karies Formation bedrocks in the borrow pit study area. Alluvial and colluvial sediments overlying the Bokkeveld Group bedrocks within the study area are likely to be of low palaeontological sensitivity.  Transported remains of vertebrates (bones, teeth, horn cores) and other fossils might occur here, but are probably very sparse.

The palaeontological sensitivity of this sites is therefore rated as LOW.
5.
CONCLUSIONS & RECOMMENDATIONS
The existing DR01664/11.8/0.2L borrow pit on the Farm Moose Valley 308/1, situated c. 12.75 km west of Vanwyksdorp in Little Karoo region, is excavated into marginal marine sediments of the Karies Formation (Upper Bokkeveld Group).  Important Middle Devonian fossil assemblages of fish, plants, non-marine bivalves and trace fossils have been recorded elsewhere from this stratigraphic unit. However, the Upper Bokkeveld sediments in the study area are highly folded and cleaved, so their palaeontological sensitivity is correspondingly very low. The overlying semi-consolidated colluvial and alluvial gravels are apparently unfossiliferous.
No further palaeontological heritage studies or mitigation are therefore recommended for this borrow pit project.
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