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Introduction

Many bottom corers have been used in lakes and
ponds to collect sediments for the investigation of ver-
tical and horizontal distribution of nutrients and
other chemicals (Livingstone, 1955, 1967; Mackereth,
1958, 1969; Hopkins, 1964; Walker, 1967; Fowler and
Kulm, 1968; Davis and Doyle, 1969; Hamilton et al.,
1970). However, there are few corers that are both
handy and do not disturb the uppermost sediment,
which is very important when considering the rela-
tionships between bottom water and sediments.

Satake (1983) devised a small handy corer for sam-
pling of lake surface sediment. This corer is designed
for the sampling of fresh deposits for both chemical
analysis and microorganisms distributed in the sur-
face sediment. The corer incorporates a steel ball that
is used to prevent both contamination and discharge
of the core from the sampling tube. The total corer
weight including the sampling tube was 380 g, and the
length was 65 cm. This handy corer enabled sampling
of surface sediment at many stations within several
hours in lakes and ponds less than 10 m deep, and dis-
turbance of surface sediment was minimal because of
the small diameter of the core tube (0.8 cm), although
additional weight was necessary to overcome water
friction when sampling at greater depths.

However, in spite of the merits of this corer, some
improvement of the steel ball system was necessary
because of the weight and rusting of the ball, which
interfere with the incorporation of the core and its
discharge from the sampling tube. In addition, a core

sampler that allows collection of bottom water lying

just above the sediment, along with the surface sedi-
ment itself, is required in order to reveal the chemical
relationships between bottom water and surface sedi-
ment. For these reasons, a new improved core sampler
that causes only minimal disturbance of water and

surface sediment has been devised.

Description and operation of the new core sam-
pler

The new core sampler (Fig. 1) consists of a core
tube holder (a) that consists of a brass outer cylinder
(a-1), a Teflon inner cylinder (a-2) with a Teflon
valve (a-3), a stainless steel stem (b), an aluminum
wing (c¢) and an acrylic core tube (d). The total
weight of this core sampler is 1.2 kg.

In this system, the Teflon valve having eight holes
in the Teflon inner cylinder is important as a stopper.
The Teflon valve, weighing 5 g, moves up with inflow
of water in the Teflon cylinder (Fig. 2a). This move-
ment enables smooth incorporation of bottom water
and surface sediment in the core tube, and then the
Teflon valve moves down to prevent the discharge of
both water and sediment samples (Fig. 2b).

This inner diameter of the core tube (1.2 cm) ex-
ceeds that of the former one (0.8 cm) and the core
tube (50 cm) is longer than the former one (16 cm),
the length changeable according to need.

This core tube enables sampling of 30-40 cm of bot-

tom water and 10-20 cm of surface sediment.
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Fig. 1 Construction of the core sampler

Example of sampling with analytical data

The core sampler was used in a typical irrigation
pond, Yamada-Onuma (Kami-ike and Shimo-ike), lo-
cated in Japan, having an area of 10,000 m’ and a
mean depth of 1.5 m. Kami-ike is eutrophicated by
feces of a fish-eating water fowl, the common cormo-
rant (Phalacrocorax carbo). About 1000 cormorants
have nests on the trees around the pond, and the feces
of these birds gradually flow into the pond. There-
fore, the concentrations of nitrogen compounds
(NO:, NH,) and phosphorus in this pond are ex-
tremely high (lwasaki et al. in preparation). Fig. 3 a,
b shows the vertical profiles of chemical constituents
in bottom water collected in July 2005 and December
2006. Although this pond is relatively shallow, slight
stagnation of the pond water is observed, as shown in
the vertical profiles of Na”, Mg®, Ca® and NH,”. Es-
pecially NH,” increases exponentially at the boundary
layer between the bottom water and surface sediment
(Fig. 3a). This suggests massive production of NH,

from decomposition of deposited algal particulates
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Fig. 2 Operation of the core sampler (a: incorporation
of bottom water and surface sediment, b: hold-
ing of the sample in the core tube.

and uric acid supplied from cormorant feces. Also it is
interesting to note the slight increase of NO; from the
bottom water to the surface water, suggesting nitrifi-
cation. In contrast, the vertical profile of the chemical
constituents Na”, Mg* and Ca’” shows complete mix-
ing of the pond water in the circulation period,
whereas the vertical profile of NH." suggests supply
of NH,” from the bottom sediment. The concentration
of NO; was about twice that in the period of stagna-
tion.

The nitrogen content in the surface sediment was
relatively stable to show 7-9mgg-1 (d.w.) in the stag-
nation and circulation periods.

This improved core sampler operated successfully
and was shown to be useful for collection of both
water and surface sediment at many stations within

several hours in shallow ponds and lakes.
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Fig. 3 Vertical profiles of the concentration of Na"”, Ca*, Mg”', NH.” and NO;" in the bottom water in Kami-ike
(a: Vertical profiles of the chemical constituents in the stagnation period, b: Vertical profiles of the chemi-

cal constituents in the circulation period.
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Abstract:

A handy core sampler for sampling of surface sediment and bottom water in shallow lakes, ponds
and rivers is described. The core sampler consists of a core tube holder with a Teflon valve, stem
and wing. The total weight of the core sampler without the core tube is 1.2 kg. The core sampler is
useful for sampling of surface sediment and bottom water with minimum disturbance at many sta-

tions within several hours.
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