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Abstract

A simple, cheaply-constructed corer is described for operation by SCUBA divers on marine sediments at shallow

depths. It proved effective in the collection of bioclastic, reef-associated sediments to a depth of 1 m, retaining their

integrity for palaeoclimatological research.
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Introduction

Palaeoclimatic reconstructions, derived from the
analysis of sediment, coral or ice cores, provide a
means to extract information beyond modern instru-
mental records (Bradley, 2014). They also provide a
means to determine the response of organisms to past
environmental changes (Bradley, 2014). Marine sedi-
ment cores are conventionally collected using heavy
machinery and research vessels employing a variety
of equipment such as vibra-, gravity-, piston-, box- or
multi-corers (Schwartz, 2005). Their application is
not always feasible due to financial limitations or sam-
pling location, e.g. shallow intertidal regions, coastal
areas or coral reefs that are inaccessible to large
research vessels. We therefore developed an alter-
native coring method, a hand-held hammer corer,
which can be cheaply manufactured and operated by
SCUBA divers in shallow (<30 m) environments. The
aim was to manufacture an economical, easy to use
corer for the collection of +1 m long cores in diver-ac-
cessible environments.

Corer design

The corer weighs ~35 kg and relies on a percussive
hammer for its action, which slides along a fixed bar-
rel (Fig. 1). It is constructed of stainless steel and has
handles on top of the barrel to steady it. A hole in the
barrel is used to secure core cylinders to the corer,
with a pin that also serves as a stop for the sliding

hammer when it is lifted. The corer can be used to
drive 75 mm diameter, 1.75 m long, stainless steel core
barrels into the sediment. A brass shim-stock core-
catcher is riveted to the bottom of the core cylinder
to minimize sediment loss (Fig. 2). This is pliable, with
teeth bent inwards to retain and maintain the integ-
rity of the sediment core. A stainless steel collar with
a scampered edge is used to secure the core-catcher
flush against the cylinder edge. The corer was designed
for use by either one or two divers.

Trial cores

Trial cores were collected using the corer on the
inshore edge of Two-mile Reef (TMR), Sodwana Bay,
South Africa (Fig. 3). This shallow reef environment
is known for its turbulence (Schleyer, 2000). Three
cores were collected at the outer fringe of a bioclastic
sediment field, on the inshore side of TMR (Fig. 3) in
water depths ranging from 15.2 — 16.3 m.

Three cores (X, Y & Z) were collected by divers as
depicted in Fig. 4. Upon reaching maximum penetra-
tion, the core cylinders were marked at the sediment
surface, extracted, capped on both ends, and lifted to
the surface using air-lift bags. It took 40 minutes on
average to drive each core. Upon splitting, all three
cores were intact, displayed banding and all manifested
varying degrees of compaction but no disturbance
(Fig. 5). Radiocarbon dating of the longest core (X)
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Figure 1. Scaled diagram of the hammer corer: a) top handle, b) hole in sleeve for core barrel
securing pin, c) securing pin, d) stainless steel barrel which acts as the hammer slide, e) hammer

handle, f) sliding hammer, and g) impact flange.

Figure 2. a) Core-catcher inside stainless steel core barrel, b) core-catcher prior to bending and c) scampered stain-

less steel collar used to secure core-catcher.

provided a Late Holocene starting calendar age of AD
680-920 (BP 1270-1030).

Conclusion

Overall, the hand-held hammer corer was successfully
used to collect bioclastic sediment cores from a shal-
low, turbulent, reef-associated environment. The corer
was easy to operate by one or two divers, and cores
were retrieved in a short period of time. The hand-
made core-catcher closed upon retrieval of the cores
and prevented sediment loss. The cores were intact and
displayed common banding (Fig. 5). Their integrity was
thus maintained, with limited disturbance during col-
lection. A problem was encountered where coral rubble

was present and this hindered the collection of cores in
scattered reef habitat. The corer nevertheless provided
an economical means to gather sediment cores from
a shallow, turbulent reef environment and these could
be used for palaeo-climatological analysis.
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Figure 3. Map showing coring locations on the inshore edge of Two-mile Reef, Sodwana Bay, South Africa.
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Figure 4. Corer being operated by a) a pair of divers, and b) a single diver.

Figure 5. Sediment cores (X, Y and Z) collected inshore of Two-mile
Reef. Bands common to all three cores are evident. The cores were 61,
49 and 47 cm in length, respectively; the scale bars are graduated in cm.
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