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!1EAStJR1'}IE1IT OF ORAVEL GOMPGSITION OF SAllIDN STREAH BEllS

By William J. McNeil and Warren H. Ahnell

INTRODUCTION

In 19S9 we began routine JRe881l:l'llMtlta of gravel compodtion of salmon
stream beds in Southeast Alaska. Prior to initiation of rout.ine 8lIIIlpling,
cllllll1den.ble effort WlI8 dIJlooted to deftlopment and teat of B8IlIPllng procedures
designed to -tufT the tollall1ng cr1ter1as

1. Suples IIUlIt be representative of the natural streambed.

2. Samples _t be analyzed in the field near collection
sites.

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

Th1B report describes briefly the S8IlIpllng program, equipment, and
procedures deTeloped for routine mellBureJllBnt of streambed composition.

SAMPLING PROGRAM

Our objectives of routine gravel sampling ares (1) to define the
average graTel canposition of spawning areas, and (2) to measure spatial
differences and teJlPOI'll1 changee in gravel ccmpoeition. To achieve these
objecUves gravel samples are obtained tram within defined &re1l2l at
randolllly chosen points. Spatial differences in gravel ccmpooilion are
detenrlned by sampling two or more arell8 simultaneous]y. remporal changea
are detected by sSllpling one area on two or IVOre occasions.

Equipment and procedures used to meaB'!re gravel callpOsitlon are designed
prilllarily to satisfY the requtiements of the sampling program. The precision
with which the actual composition at a point is determined haa been compr<:Jlllll1e<1
semevbat in faTOr of a rapid, low-cost procedtL~ for collection and &3aly~io.

The I'IIllthods described in the following lIection proTide, however, samples
repreeentative of the streambed and a valid basis for making cOlilparisol1ll.

Sampling ettort required to del!lcribe the average cOOlposition of "­
sampling area i5 not excessive. If samples of gravel are dirlded ir,tv 1J
eize classes and results are expressed as percent by TOlt'lI!e of each size
clallS cOlllp4rising the total sample> dif.ferences o.f 1 to 2 pel'"Cent within a
Bize claaB can be detected by making SO observat10l1ll (95 percent probabilHy
level).



EQUlfl~~ AND PROCFDORFS

~ollection of Samples

Gravel samples are removed from the streambed with the aid of the
.sampler shown in Figure 1. The tube of the gravel sampler :til ....orked
manually to a depth of six inches into the streambed. Contents of ttc
tube are dug by hand and lifted into the ballin. Fine materials go into
suspension. After gravel, sand, and silt have been removed !romi;he tu;,'""
a water-tight cap 18 inserted to prevent snt in sU3penl'lion wi thin ;~he

ballin f1"Olll el!CSping.

The only biu in this technique arises because silt in sU8peI1llJon ;IH;""
the tube is lost 88 the lIUIPler 18 lifted frOlll the strea",. Salnplee ~01.·(O';;'(

during low discharge will have a greater absolute qlUUltity of'9l11Spendcd 'In ;
within the tube, on the average, than samples collected during perbd3 of
higher d1acharge. This ill a cOllBequence of large fractiol1<l of water oeca "TO ",:

'idthin the tube during low diBcharge than during higher dischsrge. An
ilnproved cl08ure 18 being de-veloped to minimize errors frOID this calioe.

lliaIIeter of the tube can be varied according to the eize of p'a",,,]
sampled. A tour-inch diaJaeter tube has been fOWld to be sat:tB.facto'J' rO"'
lIIIlllY !lpa1lIIing beds in Southeast Alaska. In areas where coarse rubbJe
predo!ll1natea, a six-inch tube is better. After removing a sample from the
strelalbed, materials are trllMferred to lQ.-qUArt buckets fOT CaBe of ha;ld' J tIC:.

Analysis of Samples

Gravel S8.IIIPles are separated into 10 size classes. Solid'!! are W8tl,'''«

and shaken throagh nine standard Tyler sieve's having the fo:'1oirl!lg aqua e
IlIesh openings. 26.26 1!lII, 13.33 _, 6.68 1lIll, ).33 1III1l, 1.65 mm, 0.il33 mlll,

0.417 11III, 0.208 1lI!l, and 0.104 IIBI. Silt passing the finest scrden is
collected in a vessel. Figure 2 :!Iho"" arrangement of screeNl and '''''''Bel
for separation of the 118lllp1e.

After having passed the finest 6creen, 1'llter and materlals ill S\I'3J"":'8J 'h'

are placed in a large settling fUnnel (Figure 3). Ten lIinutes il'l al1'JWC'j
for settling. At the end at this period, naterials settlit% L1to th3 ~k,C"

tube are removed and RlCal'ured volllllletrically" Silt remaining in SU3i>f;Iis5.on
within tite settling funnel 18 discarded.

Materials retained bY' the sieves are lJleasured volumetrIcally. Pac',
sieve 18 emptied into the device shown in Figure 4. Water dl.,~pl"ced r,y
materials trom each screen is collected in a gradue.te and mea3'.l1'ed. Tc
ass18t the r8lll0val of fine sands trom the 1IlIlIl1l diCllletel' $ieve~, "aT",), :0,',:"
be dipped from the measur1Dg device and UIled to liIlBh sand from th~'Jcr'e,,'"

Care must be taken, however, to avoid loe8 of this "ater~

E?cpresllion of Rel!lults

The actual volume of materials "ollected lfi th the gravel sa,r,pJe!'
varies ellghtly !:rom point to point, To make all cbservat:Lm comp,o,I'nbl,
i'eeultB are expressed as percent of total, i.e. the voJume of c.~cn f"He '·'.i",
i.leparated is divided bY' the total n:easured volume of the '91lr..jlc.
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Figure 1. Gravel sampler.



( '>O~I\ ..J,.,;",n

26,26 nun

0.104 mm

Vessel for Silt

Tyler
Sieves

Figure 2, Arrangement of l3ic'Tea and basin for separation
of gravel sample.
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Figure 4. Dlvice :for volumetric measurement of grav,,1 G,W

sand fractio~~ by displacement.


