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A new net and a new 
technique improve sampling 
of sma ll fishes. 

Variable-Mesh Beach Seine for Sampling Juvenile Salmon 
in Columbia River Estuary 

CARL W. SIMS and RICHARD H. JOHNSEN 

ABSTRACT 

A 332-fool variable-m esh beach seille has beell developed 10 sample juvenile 
salmon. Oncorh ynchus spp ., ill Ihe Columbia R iver eSluary . This Ilel is d esigll ed 
fo r a 111'0- or Ihree-lIwlI operalioll a lld call be sel wilh a small boal (/8-20 f ee l) 
powered by an oUlboard engille (40 hp minimum). Th e n el is parlicularly eff ec
live al capluring juve llile fa ll chill oak salmon, O. tshawy tscha , coho sallll o ll. 
O. kisutch. chulII salm oll, O. keta, alld cUllhroal IrOUI , Salmo c larki; il can also 
be used 10 sample l'arious olher species ill Ih e eSluarine enl'iro llm enl. 

INTRODUCTION 

Effective fishing gea r is of prim ary 
importance to resea rch and m a nage
ment workers concerned with sa mplin g 
juvenile salmon. OncorhYllchus spp .. 
in the es tu a rine environm ent. Th e 
National M a rin e Fisheries Service 
Biol ogica l Field Station at H ammo nd . 
Oreg., has developed a va ri able-mesh 
beach se ine a nd se inin g technique that 
have prove n pa rticul a rl y effecti e for 
sampling juvenile chinook salm o n, 

Ollcorhynchus IS//(/l\ 'yISC/W , co ho sa lm 
on , O. kisulch, chum sa lm o n. O. kela . 

a nd cutthroat trout, S(i/1I 1O clark i . in 
th e Columbi a Ri ver es tuary. Thi s 
paper describes this net and th e tech 
nique used for its operation. 

THE NET 

Th e net is a vari a bl e mesh. s in gle 
lead beach se ine . Length and m esh size 
a re dependent up on the purpose fo r 
which the net is to be used . The net we 
have used most effecti vel y fo r samp
lin g juvenile sa lm on and trout in th e 
Columbia River estuary is 33 2 feet 
lo ng on th e cork line , fish es to a de pth 
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of 12 feet a t th e bunt (600 meshes deer 
_I e.) inch m es h ). a nd i~ cut to taper 

fro m 12 feet (300 mes hes deep-I 1 InLh 
mesh ) to a fis h i ng dep th of 9 feet (230 
meshes deep-12 in ch mes h and 2UO 
meshes deep -~.) inch mesh) at the 
wi ng (F igure I ). Th e net cons ists of 
three secti o ns: lead wi ng. bunt. and 
a nc ho r w in g. Th e lead ""ing is further 
d( vided into tVvo sect ions: a 175-foot 
oute r o r lead secti o n of2 10 d/l~ X J.) 

in ch s tre tc hed m es h (No. 6 n~ Ion . 
3.725 ft/lb) kn ott ed n ~ Io n seine netting 
a nd a 100-foot inner scct io n of 210dl 
15 X 12 in c h s tre tc hed m cs h ( 0.5n)
Io n . -1-.650 ft/l b) kn otted n) Ion. Both 

Fi gure 1.-A variable-mesh beach seine de
signed for sampling juvenile salmon in th e Co
lumbia River estuary . Depth value s d eS ignate 
" fishing depth ." 
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Figure 2.-Fishing the variable·mesh beach seine 
in Ihe Columbia River estuary . (a)- picking up 
Ihe net. (b)-upstream low. (c)--<lownstream 
sweep . (d)-<:Iosing the net. (e)-hauling Ihe net. 
(I)-bagging Ihe catch . 

sect in ns a re hun g at 11/ 2 feet of web
bi ng to I foo t of Aoat a nd lead line 
(33 percent hang-in) . Secti on stringers 
are of 3' 8 inch polypropy lene. 

The 32-foot bunt o r bag sectio n is 
made of 1-1 inc h knotl ess nylo n web 
hung at 3 feet of web to I foot of Aoat 
and lead line (66.6 percent hang-in). 
The 25-foot anchor wing is made of 
2 10 d/ 15 X 1/ 2 inch stretc hed mes h 
knotted nylo n (No.5 nylon. 4.650 ftl 
Ib) a nd is hung the same as th e lead 
wi ng. 

T he cork-lin e is 7/ 16 inch po lypropyl
ene with webbing hung at 5-inch in
te rva ls. F loats used are B. F. Goodrich 
spongex k-4 grommeted plastic (14 
ounce ave rage buoyancy each) and are 
spaced at 24-inch centers .1 The lead 
line is 120-pou nd/ I00-fathom size 
lead co re. The gave ls or breast lin es 
a re 3/8 inch pol ypropy le ne and are 9 
fee t lon g. A 100-foot tow line of 7/ 16 

inch po lypropylene is attached to a 10-
foo t brid le m ade of the same mat e ri a l. 

FISHING TECHNIQUE 

T he se ine is best suited for beaches 
of sa nd . hard mud . o r ma ll grave l. It 
can be fi shed effecti ve ly by a two-ma n 
crew us i ng a n 18- to 20-foot boat 
powered by a n outboa rd moto r (40 hp 
minim u m power). Durin g pe ri ods o f 
susta ined operation o r when large 
number of fish a re be in g taken. the 
addit io n of a third crewman is ad
visable. 

To set the net. th e anch o r wi ng is 
att ac hed to an anchor o r log o n th e 
beach a nd th e net i laid out a lo ng th e 
wa te r 'S edge in th e d irecti o n of the 
cur rent. T he tow line is p icked up by 
th e boa t and th e net is towed into the 
cur rent as c lose to the beach a pos
sible wi th ou t ground ing the m oto r 
(F igures 2a and 2b). At the e nd of the 

I Reference to trade names In thiS publication 
does not Imply endorse ment of com mercia l 
products by the Nati ona l Marine Fisheries 
Serv ice. NOAA 

Table l.- Beach seine catches at brac kish water sampling stations in Ihe Columbia River estuary , 1970. 

Month and (In parentheses) no of sets 

Spec ies April May June July August Total catch 
(46) (28) (33) (67) (80) 

A/osa sapla/55lma l 2 ~ b J 2 15 
Ammodyles hexap/erus a 126 3 a a 129 
Caloslomus macrochellus a 33 la', 9 5 151 
Clupea haren gus pal/aS! a 1 859 374 345 196 2774 
Cymalogasler aggregala 5 a 5,237 3.822 14 ,683 23.747 
Cypn llus carpio a 142 26 54 13 235 
Engraull s mordax a a 13 1 2,042 2 056 
Gaslerosleus aculealus 13 99 171 594 643 1.520 
Hypomesus prellosus 'l 728 4,342 19.900 9.04, 4,073 38.092 
Leplo colluS armalus 1 37 139 376 450 1003 
Merlucc/Us produclus a a 12 1 7 19 
Mlcrogadus proxlmus a a a a 21 21 
Mylochellus caunnus 127 a 10 161 218 516 
Oncorhynchu s kela' 589 206 a a a 795 
O. klsulch ' 217 399 12 4 a 632 
O. nerka I a a a 2 a 2 
O. lshawylscha

' Less than; year old 79 2,700 3,220 8,5 16 1.055 15.570 
Yearlings 111 1 a a a 112 

Plallchlhys stel/alus 54 67 229 787 654 1,789 
Pselllchihys melanosll cl us 1 2 27 a 1 31 
Salm o galfdnefl ' 

4 6 a a 1 11 
Syngnalhus gflseollnealus a 2 a a 3 

I Juveniles o nly . 
2 Totals for thiS species Include an unknown number of Splflnc hus dlalalus 

Tabl e 2.- Beach se ine catches at a fresh water samp ling station in the Columbia River estuary , 1970. 

Monln and (", par~ntheses) no . of sets 

Species A..,nl May June July August Total catch 
(390) (545) (700) (607) (178) 

AClpenser transmontanus I 0 a 5 23 1 29 
A/osa sapld/s5lma l 99 1,788 11 ,199 1,674 739 15,499 
Caloslomus macrochellus 9 24 59 27 3 122 
Collus asper a 24 235 50 40 349 
Cypnnus carpIo 18 126 44 72 1 261 
Gastprosteus aculeatus 2 1,402 23.521 12 ,220 45.029 27.180 129,352 

Ic laluru s nebulosus a 3 1 a a 4 
Lepomls macrochlru s a 12 4 2 1 19 
M,croplerus salmoldes 15 9 5 13 12 54 
Mylochellus caunnus 67 1,078 2,503 1, 162 439 5,249 
Onc orhynchus kela' 32 137 4 a a 173 
O. k,sulch I 9,826 34,7 11 502 29 2 45.070 
O. nerka I 33 2 1 19 8 a 81 
O. lshawyl scha ' 

Less than 1 year old 3,506 67,783 44,701 83 ,334 29.156 228.480 
Yearlings 3,868 3, 194 361 838 980 9.241 

Perea flavescen s 16 441 973 667 71 2168 
Plallchlhys slel/atus 218 408 569 474 136 1,805 
Pomoxis ntgromacuJalus 6 77 102 13 5 203 
ProsoplUm Williamson/I 5 1 29 136 62 233 
Plychochellus oregonensls a 2 a 1 2 5 
Salmo clarki 301 360 37 7 62 767 
S, galrdnen 1 178 750 67 3 10 1,008 
Thalelchlhys paclflcus 13 a a a a 13 

1 Juveniles only. 

tow. th e net is swun g back with th e 
current (Figure 2c). During the swee p . 
just enough power is used to keep an 
arc in the net. Excessive pull tends to 
lift th e lead line and resu lts in lowered 
efficiency. At the end of the sweep. 
th e lead wing is closed (F igures 2d a nd 
2e) and the net is worked along th e 
beach. one man to the Aoatline a nd 
one to th e leadline. until th e catch is 
forced into the bag (Figu re 2f). After 

th e catch is re m o \ ed from th e bag. the 
net is in position to be reset Without 
further ha ndl ing. 
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SEINE CAPABILITIES 

This beach seine has proven to be 
a n effecti\e tool for a mpl1l1 g fa ll chl
noo h. salmon Ie ...... than I }ear old. )ear
ling coho ~almon. chum salmon fr}. 



per et JUring the pe,11-. l1t the l1utml
;ratll n 

\lIhl1ugh thl' net \\ ,I ,pcclticall~ 

J~ IgncJ l\) ..tlllpk Ju\cnlk ,tlillon. It 

u ctulne I Ill't re trlcteJ w the e 
peele 1 "hie ,Inu 2 ,hl)\1 the 

e,llehe rlHI tre,h\\ater ,Inu hrael-.I,h 
\\ ,ller ,1Inpling ,talll n, In the (, l1lulll
hl,1 Rner e IU,ln The,e ,ampllng ltc, 

Ilere eh 1 en I,)r thclr "hunuanec l1fJu
\cnlle ,tlnh'n (, ,llehe, l,f an) other 

[l,lrlleuIJr PCCIC' CL1Ulu bc grc.lII~ In
crCil cu h~ li,hl ng In ,lrca, nwrc fa\ L1r
.Jhle t,1 Ihclr ,Ihunuilnec W c Icc! thai 

Ihl\ cine \\('ulu h.: ':'[leelall~ Lluapt-

.lhle W ,ampllng Ju\enlle Amen 'an 
,h.lu . . ..J /(l1ti "'{,idillill/u. Pacilic her
ring. CIII{'l'U hUrt'IIt:1I1 (',tllul/, nl1rthern 
anchl1\ ~. E.llt:rtllrlil 11I('rdu \ , ,t,lrn 
th1unuer. PleI(i( II/h., I I (ll/,ll11 I. and 
Ill.ln~ l1f the ,Illelh , 

r\ "gnilicant .ld\antage l1f thl~ ~elne 
a, .l ,,1I11pllng Wl11 " that the e.lptureu 
li,h arc generill1~ in !wod eonditll1n and 

can he relea'eu \\ Ith lllinimaIIllOrlallt~ . 
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