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MEASUREMENT OF GRAVEL COMPOSITION OF SALMON STREAM BEDS

By Willlam J. McNeil and Warren H. Ahnell

INTROIOCTION

In 1959 we begrn routine measurements of gravel composition of salmon
stream beds in Southeast Alasia. Prior to initiation of routine sampling,
consliderabls effort was devoted to development and test of sampling procedures
degigned to satisfy the following criteria:

1. Samples musi be representative of the natural streambed.

2. Samples pust bs analywed in the field near collection
sites.

3. Collection and analysis must be accomplished simply end
must not require more than one man.

This report describsa briefly the sampling program, equipment, and
procedures developed for routine measurement of streambed composition.

SAMPLING PRCGRAM

Our objectives of routine gravel sampling mre: (1)} to define the
average gravel camposition of spawning areas, and (2) to measure spatial
Hfferences and temporal changes in gravel composition. To achieve these
objectives gravel mamples are obtained from within defined areas at
randomly chosen points, OSpatial differences in gravel composition are
determined by sampling two or more areas simultanecualy. Temporal changes
are detected by sampling one area on twe or more occasions.

Equipment and procedures used to measure gravel compositlon are designed
primerily to satisfy the requirements of the sampling program. The precision
with which the actuval composition at a point 1s determined has been compromived
somewhat in favor of a rapid, low-cost procedure for collection and analysis.
The methods described in the following section provide, however, samples
representative of the streambed and a valld basis for making comparisons.

Sampling effort required to describe the average composition of a
sampling area is pot excessive, If samples of gravel are divided imte 10
size classes and results are expreased as percent by voluvme of each size
class comparising the total sample, differences of 1 to 2 percent within a
gizelglaas can be detected by making 50 obzervations (95 percent probability

avel),



EQUIPMENT AND PROCFDURES

Eegggction of Samples

Gravel samples are removed from the sireambed with the aid of +the
sampler shown in Figure 1. The tube of the gravel sampler ls workaed
manually to & depth of aix inches into the streambed. Centenis of the
tube are dug by hand and 1ifted into the basin. Fine materials o inte
suspension. After gravel, sand, and 3ili have been removed from the tu-z,
a water-tight cap is inserted to prevent s11t in suspension within the
basin from escaping.

The only blas in this technique arises because silt in snspension with .
the tube is loat es the sampler is lifted from the stream. Samples collesond
during low discharge will have a greater absclute quantity of suspended 3il.-
within the tube, on the aversge, than samples collected during perisde of
higher discharge. This is a consequence of large fractions of water occurr.:z
within the tube during low discharge than during higher dischesrge. MAn
improved closure is being developed to minimize errors from this cause.

Dameter of the tube can be varled according to the gize of gravel
sampled., A four-inch disweter tube has been found to be satisfactory for
many spawning beds in Southeast Alaska. In areas where coarse rubble
predominates, a six-inch tubs is better. After removing a sample from th:
streambed, materials are transferred to 10-quart buckets for ease of hand ing.

Analysis of Samples

Gravel samples are separated into 10 size classes. Solids are wav
and shaken throogh nine standard Tyler sleves having the following squane
mesh openings: 26.26 mm, 13.33 mem, 6.68 mm, 3.33 mm, 1.65 mm, 0.R33 mm,
0.417 mm, 0.208 mm, and 0.104 mm. Siit passing the finest scraen is
collected in a vessel. Figure 2 shows arrangement of screers and wezsel
for separation of the sample.

After having paased the finest screen, water and materlals in suspensi oo
are placed in a large settling funnel (Figure 3). Ten minutes 13 allowcd
for settling., At the end of this period, raterials settling into tha iesy
tube are removed and measured volumetrically. G511t remainiog L suspension
within the settling funnel 1s discerded.

Materials retained by the sleves are measured volemztricaliy. Eaech
sieve is emptied into the device shown in Figure L. Water displaced by
materials from each screen is collscted in a gradusta and meazired. Toe
rasinst the removal of fine sands from the small diemeter sieves, water nuv
be dipped from the measuring device and wsed to wash sand from ths seresn,
Care mugt be taken, however, to avoid loas of this water.

Expression of Results

The actual volume of materlels rollected with the grawvel sampler
varies slipghtly frem point to point. To make all chservation cwmporable:,
remyltes are expressed as percent of total, i.e. the volume of eanch frav.cuv
separated 1s divided by the total measured volume of the sang iz,
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