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The monofilament gill net is more 
efficient than multifilament 
and a good sampling tool in 
high-seas salmon investigations . 

Comparison of Salmon Catches In 
Mono- and Multifilament Gill Nets 

PERCY WASHINGTON 

ABSTRACT 
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INTRODUCTION 

Since 1955 . the N a tional l arine 
Fisheries Ser\ ice ( 1\1 FSl. rormerl~ 

the Bureau of Commercial Fisheries . 
ha~ c~)nducted 50 resea rch crui e to 

the orth Pacific Ocean a nd Bering 

Sea to tud~ the ocean distribution of 
Pacific ,almon. Ollcorl,-, II cll lll -.pp . 

tudi e~ COl ered all ~easons to 197 I . 

lulti filament gill nets \\ ere the primary 
gear used: before 1960 thi~ \\a~ the 

onl~ ty pe of ~~ nthetic fiber gill net 
a\ ailable. Although Larl,in~ ( 1963 . 
196-1) found monofilament net'> to be 

Perc) "~hington b a cienti t 
011 the "taff of the ~:\IFS . 'orth 
"e!>t Fbheries Center. Seattle. 

more efficient. m u ltifilament gill neh 

a re till used on re\earch \1.'" 1."1 he
ca use of th eir 10 \\ er C~),t. ea\ler han
dlin g . a nd slL1rage Ljualitle-. (f-igurc 11. 

e l\ type, ofmont)filamcnt matenal 

\lith m u c h Im p ro\ed handlll1g Ljual
iti e~ h a l e bee n de\cl,)peu ,Inee l ,.If

kll1s ' e'penmenh The \IIUe prcau 
a nd productl\e u ' c l)f the I." ne\\ nH)nl)

fi lamen t gill ne t'> hy the Japane,e n)c)th
e rsh lp fleet fi , hlng fl r ,alnll'n tlmu
la ted Int ere,t In J re-e\ alua t ll)n l)f the 

com para li \e men h ,)t the t Il l Ilbcr 
t ~ pc T e,t-, \ 1 ere. therefl)re. el)nuuc ted 

in 19"" I to ue terml ne Itt he ml nLlfib
ment net. II e re n1l)r.: etfkl.:nt fllr .tlll
piing pl)puIJlIl)n 01 ;lImon ,It e.t 

th.tn multifilament net 
\\ o n l)- .tnu lllultlfil,1Il1enl ';111 n~1 
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Figure 1.-North Pacific Salmon fiahlng teato ahowed monofilament g i llneta (left) 
to be more efficient than multifilament (right) . Multifilament gilinet. are stili widely used owing to 
their lower cost, ease of handling . and storage qualities. 

WINTER 

SPRING 

SUMMER 

Figure 2.-0iagram of mesh size arrangement of monofilament (1)\ ) test and main mu ltifilament 
nets as fished during winter , spring and summer 1971. Braided or multifilament nets (B) w ere 
spaced between monofilament net as indicated in the monofilament string while the multifilament 
string contained only those nets. 

its net co m po nents by season , as it 
had in othe r years, depending on the 
season fished a nd the objectives of the 
cruise . The standard salmon gill net 
string no rm ally fished by U .S. research 
vessels was described by Craddock 
( 1969) . 

The NMFS research vessel George 
B. K ele z. was used for all three of the 
197 I cruises. The vessel is an army 
transport ship. (176 ft [54 m] long), 
converted for research studies on the 
ocean distribution of salmon as well 
as for oceanographic work. 

Fishing Procedures and 
Collection of Biological 
Data 

The net stri ng \\ as et about 2000 
hours local time. After setting the 
nets, the vessel held position within 
sight of them. ets were equipped 
with radiobuoys, strobe ligh t buoys, 
and ligh ted buoys to a~sis t th e crew 
in maintaining con tact u nder a ll weath
er conditions. T he ne t s tri ng was 
hau led a t 0800 hours th e fo ll owi ng 
morning. 
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~almon. \tcelhead trout, and other 
InCidental fl\h caught Vvere then Iden
tdled a\ to \peCle~. folloVvl:d h> ex
traction of olologlcal Information. 

Treatment of Data 

Ikcau\e thl: Lompdfatl\l: fhhing ef
fort \anl:d hctVvecn m(lno- and multi
filament nct~ It \~a\ net:e\\ar> t(l 

e4uate ctfort . II catche\ Vvere adJust
eu to (P E h) ui\iulng the catt:h 
h) the effort (effort i\ the ,um of the 
neh of a given mc\h ~Ile anu fiher 

t're multirlleu h) the numher of \et\ 
fi~hcu) The cffit:lenc> 01 monofila
mcnt gill neh \\a~ uen\eu h> u\lng the 
ratl) 01 monofilament P E to multl
hlament (P E for each ot the comO. 

rareu me~h I/e~ 

RESULTS 

Comparison of Catch Per 
Unit of Effort 

\\ Inter catLhc~ \\ere rreuominant

I> ""LI-e! c ~alnllln O. 'I< r/"(/ 01 the 
gillnet tiher t! pc., dnu ,It the me h 
,Ize, li ... heu anu compareu (Table Il. 
the 37 -InLh monofilament net caught 
the ~Llcl-e! e mo~t efficlentl! Compareu 
\~llh "'Imilar ~Ize mullifllament net. 
the ( P ' E \\ a ... 1.-+-1 anu o,n a large. 

re rectl\el! . for the 37 - anu -1'2-
Inch monotilament net. 

In the ... pnng. catche ... In mono- anu 
multltilament gill net con Isted of 
~ocl-e}e and chum \almon. O. /"{Ill. 

The -I12-inch me~h \\a generall) 
more efficient than the ":-14-inch me h 
\\ ith the e\,ceplion of ocke) e catche 
in multifilament net. o\\ing to the 
size of salmon a\ailable: the -II 2-inch 
monofilament \\ as con~iderabl) more 
efficient than the -112 -inch multifila
ment net for both sockeye and chu m 
almon (Table I). lonofilament ef-

ficiencies \\ere -L-I7 and 0.77. respec
ti\el)', for -1 1/2- and 5 14-inch mesh 
catches of sockeye sal mon a nd \\ ere 
2.65 and 0.55. respective ly. for ch um 

salmo n. 
Summer catches in bot h fiber types 

included sockeye. chu m. c hin ook. O. 
rs/ia\\ ·yrsc!w. pi nk. O. gor/JIIsc/ia. a nd 



co ho salmo n, O. kisu!ch , and a la rge 
catch of steel head trout , Sa/lIlo gaird
II n i . Monofilame nt gill nets we re mo re 
efficient than multifil ame nt with th e 
exception of th e S'0! -inch mes h in th e 
latte r (Table I). The co mpa rati ve effi
ci ency o f th e mes h sizes o f mo no- and 
mu ltifi lament gill nets va ri ed sli ghtl y 
by speci es a nd decreased as the mes h 
size increased . The 3'0! -inch mono
fi la ment was mos t e ffi c ient fo r catch
in g sockeye a nd chum sa lmon - ef
fi c ienci es we re 3.69 and 4.7 1, res pec
ti ve ly. Very few pink and chinook 
salmon were caught ; the most effici ent 
net for both species was 4Jf2 -i nch 
mo nofi la me nt. C oh o salm on were most 
effici entl y captured in S'0! -inch multi 
fi la ment , and steelhead t rout we re 
most effi c ientl y captured In 4112 -inch 
mo nofi lame nt nets. 

Species Composition 

I n recent yea rs, the sockeye sal mo n 
has been the species of prima ry inter
est to NM FS hi gh-seas sa lmo n in vesti 
ga to rs. The refo re, fi shi ng sta ti ons we re 
located in a reas wh ere sockeye sa lmo n 
are kn own to be abundant ; thi s was 
re fl ected by their pred ominance in the 
catches. Durin g pe ri ods fis hed , chum 
satm on we re nex t in a bunda nce . In 
the a reas sa mpled , coho and chinook 
salmon and steelh ead trout were fewe r 
In number a nd/or sparse when com
pared with sockeye a nd chum (Tabl e 
2). Th e hi ghest ca tches occurred In 

summer . 
Species compos iti o n of catches in 

the two fi ber types was compa red . 
H oweve r, da ta we re ava il able fo r com
parison In sprin g and su mmer onl y, 
since winter catches consisted a lmost 
entirely o f sockeye. Tes ts app lied to 
spring and summer catches showed 
significant di ffe re nce In composition 
(T able 3). The di fferences were dl'e to 
propo rtIonate ly la rge r catches of chu m 
sa lm on in multi fi lament nets in sprin g 
and of chum and coho in su mmer . 

Length Composition 

Th e lengths o f the various species 
of salm on and steel head trout cap-

Table 1 . - Comparison of 1971 catches of sal mon and st eel head trout In monofilament and 
multifilament gill nets. 

Species 

Sockeye 

Chum 

Pink 

Chinook 

Coho 

Steel head 
trout 

Catch per unit ettort' 

Mesh sIZe (I nches) 
Fiber 

Season type 3V. 37/. 4V, 51;. 

Sum mer l Monofilament 16 .92 12 .57 6.57 1 16 
Multifilament 4 .58 4.55 1 40 

Winter Mono filament 6.79 5.61 
Mu ltifilament 470 6.42 

Sprong Monofilament 12 .82 2.53 
Mult i filament 2.87 3.28 

Su mmer Monofilament 4 .2 4 5.62 4.54 1 .30 
Mu ltifilament 0.90 275 1 15 

Winter Monofilament 0.00 0.03 
Mu ltifilament 0.02 0.00 

Spro ng Monofilament 3.47 0.60 
Mul tifilament 1.31 1.09 

Summer Monofilament 0 .03 0.02 0.05 0.02 
Multifilament 0 .00 0.00 0.00 

Wint er Monofilament 0.00 0.00 
Multifilament 0 .02 0.00 

Summer Monofilament 0.00 0.06 0.11 0.03 
Multifilament 0.00 0 .00 0.07 

Winter Monofilament 0.00 0.03 
Multifilament 0.00 0.00 

Summer Monofilament 0.09 0.24 0.27 0.30 
Multifilament 0.04 0.16 0.46 

Summer Monofilament 0.09 0.21 0.56 0.21 
Multifilament 0.02 0.18 0.16 

I Seasons arranged In thiS order to show ascending size dlstrobutlons. 
2 Catch divided by ettort. 
3 Monofilament C PUE/multlfilament CPUE. 

Monofllamenl eiliclency 

Mesh sIZe (Inches 

3.69 1 44 0 83 

1 44 087 

4 47 077 

471 165 1 13 

2.65 0.55 

043 

2.25 169 065 

4.50 311 131 

Table 2. - Speci es composition of catches in 1971 by fiber type and season .1 

Season 
and 

Fiber 
type 

Winter 

Sockeye 

No . % 

Chum 

No. % 

Pink Chinook Coho Steel head 

No . % No % Total 

Monofilament 484 99.6 0.3 0 0.0 1 0.3 0 0.0 0 0.0 486 
Mu Itifi lament ~5~23~_9",9,-,.~6 __ ....,:..._~0~.2~--::---.:0~.::!.3_~0_---::!.0~.0 __ "*0_~0~.0~_~0:-~O.o!:OC---;-*52~5 

TOTAL 1,007 0 0 10'1 

Sprong 
Monofilament 614 77.0 183 23.0 0 00 0 00 0 0.0 0 00 79' 
M u It i fi I ament ~46~1;---,7,-,1c:;. 9,,-_~l8~0;-~2~8~. 1!..--;:0~---,0",0"-~0_--,O"".0!..0 __ *0_.O!:O,,-,0,---_*0_-,,,-,0 -",0_-,-6f,4iil TOTAL 1,075 363 0 0 0 0 1438 

Summer 
Monofilament 1,555 67.1 650 281 6 0.3 9 0.4 42 18 54 23 2316 
Mu llifilament ",1-,;,3;;;2.;;,5_~64-"."-1_-.--;;6,;;0,,,,6 _=-29",.~3_-c0;o-_~0._0--::;9c--~0~.4~~8c;:3~_4~0_-c4;;;5;-~2 2 ;t,968 

TOTAL 2,880 1,256 6 18 125 99 4384 

All seasons 
M onofilament 2,653 73.7 834 23.2 6 0.2 10 0.3 42 1 2 54 15 3599 
Mult ifilament ~27,3~0~9_.!..7~1.24_~7~8~7_=:24::.:.::!.3_~1~_::!.0.c!::0--:;-;9:-~0",.3C--7.8~3C---,2~.::!.6_--;4;;.;5;---,1",,4'--_Zi32.;:;34 

TOTAL 4,962 1,621 7 19 125 99 6833 

'Catches in comparatively fished nets only 

tured in the two fiber t) pes \\ere com
pared by e:\.am inin g the a \erage lengths 
and their variances. This \\as done to 
determine if th e same portion~ of the 
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fi h population, I-:ngth JI tnt,utwn 
\\ere being tah.en tl\ hoth t'b-:r l\ rc 
In te~tlng for the ,imtiant\ l f ,I\erd 'L 

length,. It mu~t tir'>l h-: a ullh:d lhdl 



Table 3. -Ch,-square test for ,ndependence of I pecl.. compolltlon end tl b . r Iyp e 'n gllln. 1 
cetches by seeson. 

Sle, r d 
Season 

F,ber 
Iype Sockeye Churn P,nk ChInOOk Coho lIoul ri' 

------------- Numbers ---------------

Sprong 

Summer 

Monof,lamenl 
MU'lfdament 

Monof,lamenl 
Mu ',l,lamont 

Monofllamenl 
Mu utilament 

484 
~2J 

6'4 
401 

1555 
1325 

'ExpeCled values ss Ihap l 0 ~ot usod 
-S'gP , carl al '~e 0 05 lev~ 

163 
180 

6~0 

606 
6 
o 

li~h .:aptur.:d n\ lln~' lin.:r t\ p.: \1':1 L 

tal-...:n fnlm pllpul.ltilln, III th~ '.II11~ 

llr "mtlar dl'tnnlltilln llf I~ngth, .1' 

Ibh ':.lptllred n\ th~ llth.:r IIh.:r t\ p~'. 
Cn!.: .... thl \\er.: dllnL' .• 111\ t.:,t III 

"Imtlarl!\ III I.:ngth \\lluld h.: 11I\.tlld. 

"LILI-...:\.: aln1l'n In \\ Inkr, 'pnnt!. 
and 'l. l1ll'er II' nlllnlllilam.:nt gtll n.:h 

\I.:re g.:n.:ral ) long.:r \\ ith th.:.: .:.:p
tlon III .. p 1- ,md -. ~ -Irll:h n.:t ( pring). 

"gnlll~ant tolt ,1I.:al dlfkr.:n.:.: \1 a.: 
Li.:t.:.:t.:d Illr \;trtane.:, llf tho: I~ngth

fr.:yu.:n.:\ dl .. trthutilln, III "'.:h'\,: 
,all11on captur.:d In IIwnl' dnd 111111tl
'ilall,.:nt n.:t Llf ':llmp,lranl.: l11e h 'Il': 
·Tan!.: 4). 

Chum .. all11on .:allght In IIhlnlllil.l

n'ent neb. lIn the a\er-ag.:. tended tIl 
be .. iIghtl\ longer than thl)'O: .:aught 

In mlllll'ilal'lent neb III the 'Limo: m~ h 
III thrL'L of li\~ Lompan'tln, tTabl.: 

41 Slgr ih.:ant 'tati,ti~al dd feren.:.:, 
hLl\le\L \h;re onl) dete.:t.:d Illr mean, 

III summer .:at.:he III 3 1 .j - and 4 1 ~
IIlch mesh nets Inspection ,ho\led a 
\islble dllferen~e onl) In catLhe, III 
3 I .j -I nch me .. h 

The length means and \ anances 
and the length frequenc) dl',tnhulllln 
of summer catches of coho salmon In 
monofilament neh llf comparable 
mesh size \'ere compared (Table 41 

9 
42 
63 

DISCUSSION AND 
CONCLUSIONS 

:\ hIt If I I-.. lilt! lilt h I 

NO TEST 

4 4 

2707 

tud\ I th~ 

'~',I'llll,11 \drtatlllil III the 0..'111 10..'111.:' l f 
I11l1lh)- ll\o:r 111111ttllldl11el1t 'iii nd lor 

L'.lpturmg al1l1\ln I he o:lh 100nLl~ III 
4 1 -lIll.:h 1'1Onllhl,lI11ellt net h r od,-
.:\ 0..' '.I Illll n \\ ae 0 (I, 4 . ,tIld I 

Illl" \llI1tcr. rrlng. Jild lImma rc-
p.:.:tl\o:l\ I hi \afl.ttlllll 111 elh Icn \ 

\\ ,I' rclato:d to the gro:aler etle':ll\en~ 
III Ihe m \Ill IIlament 1100t l\ll 1,lrger 

II,h. gn \\ Ih llf II h dunnt! tho: eJ on . 

.lnO Ihe It 1I1 ll1.!ture lI,h tl p.l\ln 

Illg. I L' ... h.lng.: III the predOmll1.lnt 
II<; gnlllr 01 lI,h . .I\JII,lhlo.; eJL·h 0..'.1-

"Oil I ho: 4 12 -Illeh III0l1ohl,lfllL'1I1 110..'1 

\\.1' .11 II~ h~ .. 1 III pllllg \\h~n the 

'-"lllh \\.I~ plllll.lJtI~ 1.11 'I: l11.oiurtl1' 
,ot:I-..~ 0..' ,.111111111 \\!ll1ll:r .1I1d .,uml1ler 

I"hlng lere Ie" e1flCIC111 I I.\lng 1'0'
"hl\ 10.1 lJ1,tller lIe I .• ngc 'll II h 
.• \.III.,hlo: 10 .:.tpIUr~ :1.11) I l.1 Ihc 1.1rgcr 

1l1 .. llIrtl1' h\h ~'n Olul1lered 111 Ihe pring 

hold dep.trled lor I hL' Pd\\ III n' I reams 
berllre the ummer OUI 0..' Sill 0..' Ihe 

dllkr~nle 111 the Ill: 01 fl h ~aptured 
111 \\llller 111 Ihc 1\\0 I)po.;~ f 12 -111 h 

gtll net I \lrtUdl1\ ncgltglhk. II •• p
pears I h,tt the I \\ eftlClcn , of t hc 

1110nl hlamenl net \\.1 duc to c'erdl 
Idctor Ihe dlflercn C In elh n 
(0 , nwnnhldmcnt hI I multtfllament) 

.ll1d tho: rcldtlon het"'o:en ell rt and 
numho:r II h h .I, allahle III capture 

\Il . ,I '000 pnp nlOn 01 thc h h 

en,-Oll ntero: I \\ o:rc pn hab" able t 
\\ 1m Ihrou 'h the monl fll,lInent net 

(l)'" In!; III 'reah:r Irct h qu,tittlc 1 

\\hero:a the \\I:re ddalned In tho: 
multlllidment nd 

I he 1 -1Il .. h mc h \\ J onl\ II hed 

mpardtl\e" III \\lnler I hc .. mpara-
11\0..' 0..'111 .. 10..'11 .. , (I m1l10- to muilltila

ment gtll nct I r Ldtchln:: .. kc\ e 
.llm n \\,1 I 4 (nc::it'lblc number 

III othcr PC,-IO: \\cre C,tpIUrlu) \-

1I11111lg II1dllldu I ,-kc}c .11m n In 

o significant dl Iferences \1 ere detected. 
Steel head trout \\ere capmred onl) 

III summer III nets being compared. 
The length means and \ anances of 
summer catches in mono- and multt
filament nets of the same me h size 
were compared (Table 4). No sign ifi
cant differences were detected. 

Fi gure 3. -Hauling back a gIll net . the primary tool in the Natoonal Marone Fisheries Service research 
cruises studying distribution of the Pacific salmon in the North Pacific and Ihe Bering Sea. 
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North Pacifi c populati o ns are sca t
tered In winter (F rench and McAli s
ter, 1970) and if there is les te ndency 
for choolin g or congregation a t lower 
light intensities, as wit h other school
ing species (W hitney , 1969), catches 
cou ld be cons idered quite good . 

Table 4 .- Tests for differences is length means and .ariancaa of mono- and mullifllament 
gillnet catches by spaciaa , mesh size , and season, 1971 . 

The monofilament gi ll ne t, In li ght 
of the dat a presented he rein , mu t be 
regarded as a good sa mplin g tool in 
high -sea sa lm on in ves ti gati ons. When 
fished o n a comparative basis with 
the multifilament gill net, it has proven 
at least eq ual under a ll conditi ons 
examined. Total efficiency of mono fila 
ment compared wi th multifilament 
(all pecies In all easons) was 2.0 . 
This figure, however , should not be 
considered a measure of fishi ng power. 

LITERATURE CITED 

C raddock. D.R. 1969. Comparison betwee n 
gill net and pu rse se ine catc hes of sa lm o n 
in the o rth Pacific Ocean . MS ThesI s. 
U niv. of Wash .• Seattle . Typescript. 97 p. 

French. R.R., a nd W.B . McA lister . 1970. 
Winter distributi o n of sa lmon in relatio n 
to currents and water masses in the 
northeastern Pac ific Ocean and migra
tio ns of sockeye sa lmo n. Trans. Am . Fish. 
Soc. 99(4):649-663. 

Larkins. H .A. 1963 . Comparison of sa lmon 
catches in monofilament and multifila
ment gill nets . Commer. Fish . Rev. 
25(5) : I - II. 

___ . 1964. Comparison of sa lmon ca tc h
es in monofi lament and multifilament gill 
nets - Part II. Commer. Fish. Rev . 
26( 10): 1-7 . 

Whitney, R.R. 1969. Schooling of fis hes 
relative to available light. Trans. Am . 
Fi sh. Soc . 98(3):497-504. 

Mean 
Species Mesh Sample length Variance 

and size Fiber 
Iype 

size (cm) S'ma. 
season (Inches) (M (X) s' S' min 

Sockeye 
Winter 

Spring 

Summer 

Chum 
Spring 

Summer 

3"8 

4Y, 

3% 

4Y, 

5% 

4Y, 

3% 

4Y, 

5% 

Mon ofilament 264 
Mult ifilament 220 
Monofilament 219 
Multifilament 300 
Mon ofilament 497 
Multifilament 213 
Monofilament 111 
Mult ifilament 241 
Mon o filament 1.041 
Multifilament 557 
Mon oftlament 402 
Multifilament 552 
M onofilament 79 
Mu ltifilament 174 

Mon ofilament 156 
Multifilament 98 
Mon ofilament 27 
Multifilament 82 
Monofilament 279 
Multifilament 113 
Monofilament 281 
Multifilament 339 
Monofilament 79 
Multifilament 145 

Pink (INSUFFICIENT DATA) 

Chinook 

Coho 
Summer 

Steelhead 
Summer 

(INSUFFICIENT DATA) 

Mon ofilament 
Multifilament 

4'/2 Monofilament 
Multifilament 

5% Mon ofilament 

3% 

Mu Ittftlament 

Monofilament 
Mult ifilament 

4 y, Monofilament 
Multifilament 

5% Mono filam ent 
Multifilament 

'Significant at the 0 .05 level 

5 
4 

17 
18 
19 
58 

6 
2 

35 
23 
12 
20 

50.2 
501 
53.2 
532 
562 
55.9 
57.7 
574 
42 .8 
396 
512 
506 
53.0 
526 

554 
55.0 
566 
56.8 
46 .8 
42 1 
537 
529 
577 
581 

620 
63.5 
58 .8 
594 
606 
60 .8 

570 
685 
62.0 
606 
656 
641 

14 19 
1122 
11 .57 
14.56 
1124 
10 .50 
785 
847 

3319 
22.50 

7.54 
11 .34 
816 

27.90 

783 
6 .95 
8 .39 
795 

31 .89 
3269 
1746 
1977 
1869 
22.52 

126 

126 

107 

108 

1 47 

1.50 

342 

1 13 

106 

102 

1 13 

120 

800 1 37 
1100 
2240 1 25 
28 .02 
670 1 49 

1001 

( INSUFFICIENT DATA) 

35.88 1.31 
4688 
7845 1.85 
42 .30 
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S,gn,l
Icant! 

yes 

yes 

no 

no 

yes 

yes 

yes 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

108 

091 

1 12 

0 .32 

7 .56 

2 .38 

061 

073 

0 .35 

025 

082 

0 .55 

Signol 
lcant' 

no 

no 

no 

no 

yes 

yes 

no 

no 

no 

no 

no 

no 


