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ABSTRACT 

Short cores can easily be taken by a scuba diver (with 

excellent sediment-water interface preservation) using simple 

equipment. A large area interface sampler has been developed enabling 

a diver to take a sample of the interface 0.2 m2 in area with a 

sediment depth of l5 to 35 cm. The sampler is designed so that 

experiments on sediment resuspension or nutrient regeneration could 

be performed on the sample without removal from the sampler.
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Introduction 

There are presently a number of good interface samplers which 

have been described in the literature: namely, the Kemp triple benthos 

corer (Kemp et al l97l), the Patmatmat multiple corer (Patmatmat l97l), 

the Makereth pneumatic corer (Makereth l969), the Craib interface corer 

(Craib l965) and the Jenkins interface corer (Mortimer l940-4l). A 

study of the relative effectiveness of a large number of grab samplers 

has been described by Sly (l969). Further, it is possible for a SCUBA 

diver to take interface samples by hand down to a depth of approximately 

30 meters, and since this technique has certain advantages it is 

considered worthy of discussion. _ 

Interface Sampling by Diver - 

Hand-coring is essentially a simple operation but it is one 

.which has to be carried out carefully; The diver uses a core tube' 

such as 6.7 cm i.d. core liner capped with plastic caps.] Any other 

stiff plastic tube up to a maximum of about l0 cm diameter can be 

used if it has been filed down such that-one end has-a sharp edge and 

both ends are capped with the appropriate caps. However, a diver will oft 

experience difficulty inserting and retrieving core tubes to a depth ' 

of 30 cm if the tube diameter exceeds l0 cm.
l 

1 Benthos core liners have been used with #45-A Caplug plastic caps. ’
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The tubes used at the Canada Centre for Inland Waters are usually 

between 35 to 50 cm long. Before entering the water the diver folds 

and inserts the plastic caps into the core tube. when in the water, 

the.diver descends to the bottom where he moves slowly to cause minimum 

disturbance. When a suitable sampling site has been observed the diver 

first removes the folded plastic caps from the core tube and then 

stretches out his arm as far as possible from his body and inserts 

the core tube vertically into undisturbed sediment. It is important 

that the tube not be lowered toward the sediment or inserted into the 

sediment at a speed of more than about 5 cm per sec. when the 

core tube protrudes about l5 cm above the sediment it is capped and 

then extracted from the mud at which time the diver sets the other cap 

over the lower end and pushes the two caps firmly onto the tube. At 

this time some mud is squeezed through a slit in the lower cap. - 

Except for this one instance when the pressure within the tube is 

greater than the external pressure, the mud is usually thick enough 

to seal the slit in the lower cap. If a number of cores are required, 

the diver moves ahead to another undisturbed area and takes the next 

core.. By using an aluminum rack holding a number of core tubes, divers 

have been able to take about eight cores in l5 minutes at 25 meters depth 

i 

_ 
The main difficulty in the coring of soft muds by hand is to

' 

maintain conditions Of good visibility so as to be sure that a _ 

disturbed area is not sampled.' The mud is very easily disturbed by the 

water movements caused by the kick of a divers flipper. Also, as a
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The main advantage of hand coring is that the necessary 

equipment is very easily obtained, avoiding the complications of 

obtaining engineering drawings, building, field testing and paying 

the cost of the sampler. Also, the time delay associated with 

commercially available samplers can be avoided. In contrast to this, 

many aquatic scientists or their field assistants are capable scuba 

divers or know of a diving club whose members are willing to assist in 

programs involving environmental research; thus the required cores 

can be obtained with a minimum of delay and oost. 

The main scientific advantages of hand coring are: 

l. The diver observes the process of coring and thus 

knows whether the sample was correctly obtained 

or not. ' 

2. The diver can choose a specific type of sampling 

site such as the center of a depression in the 

sediment.
‘ 

3. alt is possible to estimate the degree of variability 

(which can be extensive, Sly l970) of the.surrounding 

sediment surface. . . . 

4. It allows for exact re-establishment of_the sample 
‘ site for repeated coring. In this circumstance, it is 

particularly important that the sediment+water interface 

is not disturbed on sampling. This can be achieved if 

the diver sets down a frame which has hand holds on it 

at the start of the program.
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5. It allows for orientation of cores and 

exact vertical coring, 

6. It is possible to give a description 

of the near sediment conditions in the 

overlying water at the time of sampling. 

The main disadvantage of coring by hand is that samples cannot 

easily be obtained at depths greater than 30 m. Also divers are limited 

as to underwater time and thus extensive programs of coring are better 

carried out using the appropriate mechanical corer. Because of being 

relatively weightless in water, divers cannot obtain samples easily 

from stiff sediments such as glacial till. Divers are not able to 

sample in water with visibility less than 25 cm. 

A Large_Area Sediment-water Interface Sampler 

Samples having small surface-area to circumference ratios are 

not adequate for investigations into the regeneration of soluble forms 

of precipitated materials, such as phosphorus and iron or the oxidation 

of the reduced forms of materials released from the sediments,since 

the results of these investigations can be distorted by leakage of 

interstitial water up along the core tube walls. This effect can be 

decreased by using tanks (Mortimer l94l-42) or by using large-area 

interface samplers. If any rates of regeneration measured by means 

of an interface sample are to be applicable to the environment, then
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there is a further requirement which is to maintain the interface in 

its natural condition, with the benthic animal population being as 

close as possible to that of the natural state. In addition, if any 

of the processes are dependent on the activities of macrofauna, the 

samples must be large enough to contain representative numbers of 

the larger benthic organisms. The above mentioned corers give 

individual samples which have cross-sectional areas in the order of 

0.003 m2. 
_ . 

W 

Thus it would seem that in order to obtain a sample for the 

investigation of oxygen consumption or nutrient regeneration processes, 

it is necessary that the sampler satisfy the following three 

. requirements; . 

(a) The interface area should be 0.l m2 or larger as can be seen from 

the size of samplers discussed by Holme (l97l); 

(b) It should not be necessary to remove the sample from its container 

so that the disturbance of the sample can be maintained at a 

minimum; . 

T
' 

(c) The sampler should be lowered very slowly to the lake or ocean - 

floor to prevent disturbance of the flocculent material on the 

sediment-water interface (McIntyre l97l, Burns and Ross 1972). 

The first two requirements outlined above can be met by the 

Bouma box corer (Bouma l969), the LUBS sampler (Menzies and Rowe l968) 
- and the sampler described below. The third requirement is very
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difficult to achieve if the flocculent material on the surface of the 

sediment is required. A true interface sample can only be obtained if- 

the impact of the sampler on the sediment is observed either by diver, 

underwater television or photography. The manner of lowering the 

sampler onto the sediment would have to be adapted to the nature of the 

interface under study. Because of ship movements it would be 

virtually impossible to obtain a good interface sample in rough weather 

with these considerations in mind,a large-area (0.2 m2) interface 

sampler has been designed and used for sediment oxygen demand studies. 

The samples obtained are large and rectangular. -The fact that the . 

samples are rectangular is of particular interest since they could 

easily be used in simple hydraulic experiments on sediment resuspension 

if appropriate modifications for flow control to the box containing 

the sample were made. The sampler described below is much simpler to 

construct and use than the Bouma box corer but would be for use to 

depths of 30 meters which are manageable working depths for a scuba _ 

diver. At greater depths, the LUBS sampler would be preferable if 

modifications were made to prevent the sampler from falling over 

during the sampling process.
i

Q
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Method 

A cross-sectional diagram of the large-area interface sampler 

is shown in Figure 2. It is simple in concept and operation. The 

sampler is lowered to within l metre of the sediment-water interface at 

which time the diver descends to the sampler but remains just above it. 

After this, the sampler is lowered slowly and the diver observes the 

lowering of the sampler to the lake floor to be sure that the interface 

is not disturbed as the sampler touches down on the lake bottom. The 

terminal speed of lowering required for the central basin of Lake Erie 

was found to be approximately 5 cm sec']. The low speed of lowering 

the sampler, with the lid open, prevents the development of any 

currents which may disturb the surface layer of the sediment or the 

development ofga pressure wave which has been suggested may effectively 

alert mobile bottom organisms (Brinkhurst T967). The sampler would then 

sink into the sediments under its own weight to the depth of the 

restraining flanges, D, which hold the necessary weights, at which time 

the diver carefully slides the lid of the sampler, F, into the closed 

position and clamps it down. The diver then pushes the curved bottom 

plate, B, which follows the arc of cut, into position A and thus 

completely seals the sample off from the surroundings. At this time 

the diver rises to the surface and gives the signal for the sample to 

be raised. when this is done, the sample is left hanging at a depth of 

two metres where the water is clear and the visibility is adequate and 

the diver checks that all the lid clamps are secure and the bottom plate
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is properly seated. The sample has no tendency to leak while in the 

water due to balanced hydrostatic pressures but can leak once out of 

the water unless all precautions are taken. if the lid is well sealed 

so that air cannot leak into the sample, there is no tendency for mud 

or water to leak out. The interface sample is then raised out of 

the water and set into a box containing water on the deck of the ship. 

The water level in the containing box is adjusted to be just below the 

lid of the sampler which can then be removed and work started on the 

sample. If the sample is required for laboratory work ashore, the 

containing box is kept full of water and a lid set on it to prevent 

light from reaching the interface sample. when the sample box and 

the sample-containing box are both kept full of water, there is very 

little disturbance of the sample as there is no sloshing of water since 

there are no air spaces in the containers. '

(
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Changes within the sediment profile during nutrient 

regeneration can be determined if the diver takes hand cores from 

the sediments in close proximity to the interface sample. Similarly, 

hand cores can easily be taken from the interface sample at the 

conclusion of a regeneration experiment. The changes which will have 

occurred in the sediment profile can be related to the nutrient 

regeneration processes. 

‘ ' 
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