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EFFECT oF Bul NET MIESH on she CMELT CAUGHT

R. A./McKenzie

trod On.

The effect of the size of mesh in smelt box nets on the
"‘- fish caught was investignted durln - February and March,

She Poiht au Car region of Miramichi bay, N. B. Information
mattors connected with this important fishery was also

Methods and Cear

. Three different sizes of mesh, 1 1/8, 1i, 2nd 1§ ineh,

i in the three "double-end"” box nets with which the experi-
conducted. These ne-s, similar except for size of nesh,

‘_ pximately 40" x 10* x 8' in size and made from 12/6

" shroughout. The inelusion of 1 5/@ inch mesh size would
deszirable, but this was unobtainable in tinme for the ex-
i'.' The lenders of 10/6 matorial were anproximately 88" long
"box®, 10' Geep, and had & mesh of & :5/8 inches.

» As the experiment began after the oémmrcial season was

er way, .2 limited chuice of desirable locations for the
#vailable. Two were set in a line on and off shore while
Ly was set by itself a short distance away. <The leaders

"" from the shallower shore water with the trap or "box"

$0 the outer end, and whoroe the two nets woere set in line,

loade.r' extended from closo behind the first "box™ out
her. All three wers in water abo'ut 10 o 12 feet in
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:; ‘To miximize tle effeot of different locasions on the catches,

were moved from one position to ancvther about every ten
im, each net fished avproximately ten days in each position
l'ﬂn gourse of & month and when the experiment térnim ted, one
;{ was r.eqqlred to complete two eircuits of the nositions.
~ When possible, the nets were hauled dei 1y, but sometimes
not hauled for two days and even tlhroa on occaaiox;a.

~ After each hauling, the eatch from each net was dlvided
four commercial grades--small, (under 4"), medium (4"=5.B"), .
(H.58-7"), extra (over 7). Size was measured from the
‘ snout to the end of the soales at the baf:é of teil. Once
an ungraded sample of about fourteen pounds from each net

red in detall, as well as all the fish that were "gilled."' ¢
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.~ The total number of pounds of smelt ceught in the 1l inch
(hereafter for brevity the words "inch mesh™ will be omitted)

4
b

peely three quarters (Billed" smelt excluded) of that eaught
of the other nets. Including the "gllled"™ smel®, as would

"v‘
5
¥

=
o,

ease comme “¢lally, the proportion is a little higher. That

n § caught only about thrse quarters as much es the others may
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1Stributed to fish escaping through this large mesh. Som tried
;mro "gilled™ while no doubt others succeeded in escaping. The
' guantities and percentages per net are s-en in table I.
The proportion of fish in a sangle eateh of the different

' varied from net $0 net. An inerease in the size of mesh

_  fod in a chenge from 13 to 15 per cent. in the oxt.m enteh.
';pcrcentaf-;a of the nuaber ono grade changed slightly, 78 %o 79,
the percentage of the mediun grade domaaev.é from 9 to 6 with
jlefoe in mesh size., No smelt of the smalll grade were taken

Table II chows that compared to the 1 1/8 net the 15 eaught
1y more extra smelt, the same quantity of the number one grade
75 per cent as many of the nedium grade. The 1§ net eaught
8 smelt of every size castegory than the 1'],/3. only 86 per cent as
. extra, 735 per cent as many number one, and on:ly 45 per cent as
medium, '

In tables III and IV the gr;xdod eateh per week per net is
Eﬁ“ in pourxd;n and nercentages. During the first two weeks of the
iment the medium in the catch were relet ively numerous, while
J"» the second and third week of February there was a higher

' ion of extra than at any other period. The greatest pro-

of number ons occurred during the first half of }hrdh.

a Jur findings aunuort the ccmtmtlon of many fishermuen
’_mm smelt are "gilled™ in the larger mesh nets. Table V-
tes that the 13 nes gilled 114.7 1lb., the lj net 86.8, and
l/! net 16.9. Those results are even nore striking when it is

red that fm 1% not eaught only about three-quarters as many



1t as either of the other two nets. Because of this 11 per cent
: % complete cateh of the 15 net was gilled as compared to 7
‘gent in the 1; net and 1 per cent in the 1 }/8 net. In other
J' s the 1lg net had about 5 tines as many ginod smaelt as the
/ net, whils the 13 net, in spite of its mduced catoh. had
""' 7 times as many. :
: Moreover, a higher percentage of bettor grade smelt were
.: in the larger sige mesh. By weight in thes 1 1/8 net, 40 per
m number one and 58 per cent medium. In the 1 net, there
lbmm 80 per cent of each of these grades, while in the 1g
“.8 per cant ware number one snd l4¢5 per oemt mediun. Thus
proase of 3 8 inches in the size of the nash brough$ about a
3 in the gilled eateh from about 58 per oent medium %o 85 pew
‘l!llbar one by welght. Thia fact is renooted in the larger
ag ssizes of the gilled fish in these nets, which wore respectively
“ 8.6", and 5.9",

It is seen thus, that with an inereas: in size of mesh,

and larger fish are gilled and it is possible also for larger

larger smolt to escape through the meshes.

Lenzth of Time betwoen Hauls on the Amount of the

Lifting the nets every other day yielded more fish on the
fage during the swo months' experiment than lifting them either
« or evhr:r third day. Comperative yields were 16.4 1lb. for
‘h‘nla or lifts, 21.5 1lb. for the lifts made every second day
0 1b. for 1lifts every third day.

i)

!ltc nomml manlta vury. of ocmr-ae. fron net to nes as seen
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Tie om ¢ Net ;o feront Size liesh.
|
Po 8 y 3 Per Cent.
Total
No.1 Med . _gilled) _Gilled Ext. No.l Med.
952.7  110.0  1284.5  16.9 13 "8 9
. \ i

953.4 80.2 1208,.7 86.0 14 79 7
7007 49.9 889,53 114.7 . 15 79 6

Comparison in Per Cent of the tutnl eatch of the

Different Grades Une Hot with another.
1 ne A% net 15 net
100 108 36

100 100 73
100 73 45




Table III.

o~
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Graded Catch in Pounds of Smelt per Net per Week.

Wesks 4 1.1/8 net _ 1% net : 1% nst
ending. Med., No,l Ext, __Total Med. No.l Ext. _Total Med, No.1 Ext, Tota
Jan,51 42 1.6 9.3 1.9  12.8 Be7 UB.B 3.3 47.5 2.5 2444 1.1 ~ 28,0
Fob, 7 428 5.9 36.8 7.4 49.1 9.0 60.1 5.2  74.3 2.6  25.4 1.2 20.2
" 14 42 8.0 44.8 20.6 5.4 6.7 45,0 83.7 750 4.1 34.8  24.1 63,0
" 2148 5.6 26,2 12,8 44.4 5.7 44.6 17.1  67.4 4.0 B5.5 5.2 42.7
" 8848 5.8 55.0 7.7 . 68.5 B.l 62.2 1l1.28 78,6 2.1 43.8° 9.2 54,5
Mar., 6 42 11.3 146.5 17.3  175,1 7.8 173.7 27.8 209.3 1.7  68.4 13,7 83,8
" 14 42 27,5 287.0 38.6  353.1 12.1 195.2 23.0. 230.3 5.2 110.5 17.5 133.2
" 2142 16.7 166.5 25.6  208.8 12,1 168.5 32.9 215,5 11.8 166.0 29,2 ° 207.0
" 2842 27.6 181.6 50.0  239.2 16.5 165.5 50.9 212.9 15,9 194.5 37.5 247.9
110.0 952.7 161.7 1224.4 80.5 963.3 175.1 1208.7 49.9  700.7 138,7 B889.3




Table IV.

e nat | sz net 1; net
ending.  Med., __ No.l _  Ext. Med No.l __ Ext. Med. ' . \No.l __ Ext.
Jan. 31 42 12 3 1 12 81 7 9 o, .
Feb. 7 42 12 % 15 12 81 7 9 a7 1
" 12 42 11 6l 28 .8 60 a2 6 55 39
" 2142 13 60 27 8 66 26 9 78 12
" 28 42 8 80 10 oy 79 14 4 79 17
Mar. 6 42 B84 10 4 55 13 2 82 16
" 14 42 8 81 11 5 85 10 4 83 13
"~ 2142 80 12 s 79 35 6 80 14
"~ 2842 12 76 18 3 7 15 6 9 15
) 8 13 7 79 14 6 79 15
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Table V. Humber and Welght of Smelts Gilled in Nets of Different lesh.

1 ug nes 14 net ’ 14 net

grades Ext. _ #1 Med. Total _ixt. 1 Mod. Total  Bxt. #1  Nea., Total

Number 3 98 212 33 5 642 794  1.439 5 1.285 277  1.567
g;r:::;:go 1 31 65 - 2 24,6 HHe8  wmmme " 82.1 17 wwee=
Welght (1b.) .4 6.7 9.8 169 .6 45.4 42.8 86.8 7973 16.7 11447
Percentage 2 40 - 8 ————— .., . el 49,5 wmw= o7 84.8 ' 14 o wwses

by weight
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.. In the case of the 1 .]/8, net, the eatch per day's fishing
| from 18,9 to 24.1 or 27%, by leaving the net unhauled

¥8. With the lgnet, it fnoreased from 17.3 to 23.6a

$h the 13 net, 1is inereased from 13.1 to 16.9 or 29%.

f Aving the nets unhauled for two deys 1:15*.;&.\(1 of heuling d
rease of almo-t one=-third was obtained in the average
shaing. Thie inerease would nut necessaiily hold for a
pease in time between hauls, for the data, though very
Blcates that wion 117t thres days, the cetch, indtead of
day's fishing, decreases $to almo:t one-half of the

4 when hauled dally.

,‘l difference between daily heauls erd hauls evary second

} iirect opposition to the results obtained by the U. S. Bureau
85 in fishing trap nets on the Greet Lakes. In volume 65

.é"‘ 75, of the Transactions of the American Fisheries
John Van Qosten roported that their nets when 1ifted

b

day yielded only 58.5% as many fish per dey's fishing .

y
18
i

i every day. However, the number of lifts on which

R

i

Bslon was based was not indicated.
eir findings thus indicate thet by hauling every second
38 & decrease of about 41 per osnt in the comperative

ma show an inerease of about 351 per cent.

feot of Length of Time botwoen Hauls on the Size of Fish

mn o not support the belilef of many asmel$ fishormen
F a buox net (not; o tide-get bag net) remeins in the

'. ‘ hauling the greater the proportion of large fish in
i‘ .
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Table VI.
Iicld of Different Nets Depending on Number of Days betwoen Hauls.
Het hauled or lifged Het hauled or lifted Net hauled or lifted .

Net of gg&ly 81 cond day. 8 8Y o 4
: otal Av. Kumber 0 Av.catchive.entch or To Av.cateh Av.cateh  Number
118 net ¢©ateh dally of cateh per haulper day's of catch per haul per day's of

ia lb. eateh bauls. in 1b.in 1b. fishing hauls in l1lb.in 1b. fishing in pauls.
Net of in lb. An 1b, _ibe )
118 net 322.2 18.9 17 820.0 1842 Bhel 17 829 27.6 P22 k 3
1i net 290.8 17.3 17 8513 473 836 18 Oted G228 10.7 2
1% net 222.5 13.1 17 606.Y 38.7 16.9 18 60.1 50.1 10.0 2

All nets 837.9 16.4 51  2278.0 43.0 21.5 83 207.4 30.0 1040 ”




eateh.

Tableos VII end VIII show the pounds and percantages of snelg:
‘the difforent grades depending on the number of days between

'-ﬂ. Comparison between the tﬁmo groups ,~ "hauled daily", "hauled
seoond day", and "hauled every third dsv" in table VII, of :
.} j8 of fish oaﬁghe should bs mado reservedly due %o the different
' he of time the nets wore fishing betwean hauls. In table VIII
Soen that as the time interval between hauls inercased the
H‘tagm of extra in tho catch deorsased,- 17, 14, 9. On the
hand, the percentage o number one incroased,- 7, 79, 8’3. as
;’nho the percentage of mediun,~ 7, 7, and 8.

1 In teble IX, the cateh of the Al fferent grades of smels
“t per day's fishing and according to the time elapsing between
s ha: been caloulated. The averaze patch per dey's fishing shown
le VI has thus been subdivided into the three grades. The

82 in the catch ob%ained per day's fishing by hauling every

day 1is scen to hafe been obtained rather by an inerease in

ller sizes than the extra grade, while the total ocatoh per

. ﬂsmng when haullng every th .rd day is only about 60 per
d' that when hauling daily, 8%il)l there is less deorease in

3 ler than in the larger size.

In table X, ths catches in per eent ror the two day and

dly ingervals in all the nets and grades have been opmpared

;ﬂwae of %he one jay interval. I% i« seen thet in the two day

1 on the average thers was 7 par oent more c¢xtra per day's

’ s 55 por cent more number one and 52 per cent more dedium

i?ahn whon the time interval was one day. In the threc day

‘}_ » Shough a much mallor %otal oatch then with a one day

va , there was also a greater saving in the smalier siges.

N

T



Table VII. Pounds of Smel% of Different Grades Depending on Numher of Days between Hauls.

fl&mled avery second Hauled every third

!&Eﬁd dﬂllxc

¥ g - ! M »

nﬂt' of tho HQ_.:L ihd. Exto De - szo RO'__‘I nea.
118 net 48.0 248.2 26.0 107.0 637.1 75.9 6e9 67.6 8.4
1% net 50,9 225.0 17.2 118.4 674.4 58.6 5.7 54.2 4.5
1% net 44.4 167.1  11.0 87.6 484.1 55.1 8.7  49.5 5.9
SubyTotals 143.3 640.5 54.2 213.0 1795.6 169.6  19.5 171.5  16.8
Totals 837.9 2,278.0 207.4
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Table VIII, Percentage of Smelt of D%;éfrent G:#des Depending on Number of Days
between Haulg,
Houled dally. Hauled every second Hauled every third
Hets  Ext. lNoJ Ned,  B—IBrwer LNl
13 15 ‘77 8 13 78 9 8 82 10
- 18 % 6 “ 79 7 9 8a 7
1% 19 76 5 14 80 6 11 8 7

Totals 17 76 7 14 79 7 9 83 g
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/ —rtuled daily Hauled every second day _  lHauled every third day _
et Ext, Ho.,1 __¥ed, Ext, Med, E e
1};‘,‘ 2..8 1’“.6 105 3.1 18.7 202 . 08 705 09
13 3.0 13.2 1.0 3.3 18.7 1.6 1,0 9,0 K,
1‘?} 206 903 ‘o6 2.4 13.4 100 101 8.3 .7
Average 2.8 12,5 1.0 3.0 16,9 1.6 o9 8.2 .8

Average
day's 16,4 21.5 2.9

cateh
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Table X. Conparison 1n Per Cent per Day’s Fishing Acco:rding to

Zime between Hauls J Day 2. Days 3 Days :
) B 100 100 100 111 128 147 29 51 60
13 100 100 00 110 142 160 33 68 70
1% 100 100 100 93 137 167 42 85 117
Average 100 100 100 107 135 152 32 66 73




Discussion.

the total amount‘of fish taken by the three nets was small
‘duration of the experiment short, indications weré obtained

Ji cant differences in such features as total cateh, size of fish
 _‘ and quantity of fish gilled as affected by size of mesh
i;tnﬂ quantity of fish taken in respeet to . length of time between

e the nets were the same in all respects exeept size of mesh
3atatc* in their fishing positions, it may be concluded that
ease in size of mesh was responsible for the 1% net estching

! three-quarters as many gish as either of the athethnets.
lif eronce in the 1% net com ared to the 1% was in 1t$\\

nly 73 per cent as mapy mediun grade smelt., The 13 net, an
i‘hnnd. not only had o distinetly smaller total catch, but there
”f:»tion in quantgty of all the size cetegories, Compared to
;:L. the extra showed & decrease to 86 per cent, the number one
'?‘c.nt, and the medium to 4% per cent,

%ﬁv. gverege size of the gllled fish in the 1} net was 5,4

3 % mey be concluded thet many medium grade (4 to 5.5 inches)
lJ‘» +«: The same is true for the 1% net where the average gilled
'us .6 inches, In the 1} net, k1l the medium could escape
sired end some of the mumber one grade also, becsuse the

£ Jod fish size of 5,9 inches in this net is higher than the
81 ze of 5.5 inches for the number one rade of smelt, Our

» that in the 1} net even 14 per cent of the extra escaped,
’;k.!? per cent of the mumber one grade. However, az opposed

Bet thet a1l the medium could escape (medium grade 4 to 5.5

3f average size of gilled fish in 1% net 5,9 inches) from
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of any grade iz emally importent, as the smelt are sold_bg

«19 e

jf ty only 59 per cent actually dié. That more did not escape

- attributed to their not trying to go out through the netting,

§f3*1~ »r proof in respect to their net Uryling to go through

§8 found in the faet that the leaders of mocst commercial nete

nouh size of 2 to 2} inches, a size through which all smelt

g8, However, that they do not try to po through is amply

;*iy the fact that a2 huge fishery has been estublished because

d" along this netting into the traps,

Reduction in the eatch of medium grad e smelt is dqgifable from

standpoints, Hany smelt dealers complain now’ thah;the market
d with this low price grade (average wholesale prisc about

} per pound) end that there is a consequent decline in\\hb

i sales of the better grades of sweltl, Biolorica}ly, '

ow smelt under 4,9 inches have reached maturity. To take ‘;_.mt AN
t?& is injurions to a fishery in the opinion of many biolkgiéts.

 the fishermen's immediate standpoint, the reduction in his

} on the fce irrespoctive of the size of the fish, In th& f\

A ¥ ’

shi area where the percentage of medium in the eatch 1s’mot

m reduction to zbout one~half of this grade in the caubh,

P with smeller reductions in the extra and number one my the

!%f inch mesh would reduce the total weight of the catcm»about

. ce nt, but where the medium grede mekes up as mech as twud

!

;; 40 per cent in the fishermen's reveme,

f” the catéh, a 50 per cent reduction in thils rrade, kogether

peductions in the other two grades, would mean & decilﬁe

%
Cﬂnt‘ntion that larger mesh nete gill more smelt th&n tha

J]bsh, which i1s the present minimum le.al size limit, is

4



- 10 -

‘fi by the results of our experiment, Gilled smelt are

‘it e both from tﬂe fishernmen's and the puchor 8 stanuao*nt.
l:‘h” net of gllied smelt is a cold tedlous Job under the
weather conditions in which the fishermen operate, As-a ’ i ¢
annst of such fish are damaged, the usual result being the ,{
ﬁn head, This 1s a very slight los: to the fishermen in . \ -
dy but to the packer it 1s more serious, sifice the o !
w reads "fish with a head or tall broken off msy be ; u?
s the next lower grade," Such a reduction in grade means %n
rage a loss of 10 cents per nourd (average price o7 extra
i@“nnﬂ humber one 12 cents) 4f the change is fraﬁ'extra to

. or five cents per pound if the fisa is shifted from tho

to medium grade (average price of numbn" one 12 cents and
ccnts.)

inarcnsa in the time interval between haulsoffrom one to
1ncreasad the eatch per day's fishing about one-third but

r inerease to three days ceused & decline in the catch to

: «thirds thet taken when the interval wes one day,., However,
é; tter instance, the amout of data is very ueagre.

‘%_tnnreaae wes more.pronuuncod in the medium then in the

de size,

, factor was thus acting to produce & greater and greatler
k ;‘ of smaller smelt in the nets with an inerease in the time
Q?;heiwoen hauls, It acted also in all the nets, The deily
\:'~ & every second day, esnd hauls every third dey were intere
#th another throughout the two month period, while the n
E alike, oxcept for mesh size, and rotated in their fishing
‘ With all those features in common, ohe of the main |

‘fjiifferonoea was the fact that as the time interval between
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ed the number of actual acts of hauling decreased per

-

dng.

fng the actusl hauling of the net the fish are frightened and

‘.,has numbers are seen (o esca)e ti';rough the netiing.
hauling daily, more fish would vscape in this wey in two
shing than would in two days of fishing with only cne ‘ ‘ ,
xt 1s thus possible that the fish saved in this way in mmung f
» day interval aro responsible for the 31 per cent 1ncr¢sé ,
,__h fishing under these circulstances, If such is the casq
ger saving should be in smaller sizes, sfnce the smaller * ;
more readily they can escape when frightened, ‘It b
murny follow, however, that with a further 1ncrease
4dnterval a still greater saving will be brought about - :
greater catch per day's fishing will follow, Our
for a three day interval shows a poorer catech than for
day interval,
“ s been shown that there was a greater increase in the
of medium grade fish than in the extra in the case of
interval and a smaller decrease in the medium than the
ho three day interval group,
3 seems to bear out the conclusion that a distimet increase
about throuzh hauling once per two day day's fishing
| twice, It would els so appear that the faster the net

g hauled the bettar,



SUpmLY .

5 ent to determine the effect of size af mesh in box
G;T* catch of smelt was carried out during February and
Y‘J‘V, at Point au Car, Miramichi bay, N, B,

iddition to the 1§ in, mesh of which mo-t commercial nets
8y 13 and 13 were also used, '

iing this period the complete estch of the 1§ net was

ey the 1% nety 1295,5 1b, and the 14 net 1004,0 1b.

e don in the catch of the 1} net was produced bw 14 per
qutra grade smolt, 27 per cent less nmumber one, and 55
"hss mediug, st
:itnnxention that large mesh nets gill more smelt is

f‘ by the fact that compared to the 1} net, our 1} net
times as many smelt and the 1) net gilled about 7 times

¥ Lifting the nets (hauling the nets) every other day
iﬁlore fish on the average during the experiment than lifting
f;“., every day or every third Jay.

.; belief that 1nereasing the time interval between lifts
Win a8 greater proportion of larger fish, is rot borne out
nmparimant. In fact the percentage of the extra grade in the
t sroased while the Mimber one and medium increas:u.

48 believed that through frightening the fish when hauling
?«: portion escape and the smglier sizes can dmrt through

7 t:ng more resdily. Thus, by hauling once per two day's

g instesd of twice, & saving resultsy more especialiy in the

,,\aizes.



-2l -

Abgtract.
rdng February end March, 1942, three box neis, all similar -
the size of mesh which was 13, 1}, and 14 inches respece
: ere fished #nd rotated every ten days at thrn fishing
at Point au Car, ¥Miramichi bay, N, B,

peasing the size of the mesh increased the larger sises

lM docreased the proportion of small smelt in the catceh,

_ eatch decreased to 73 with the increase in mesh size

" 173» inchés,

ng the nets to fish one and two days between hauls showed
every second day gave 31% more fish per day than hauling
".'lf neressins the time betweon hauls inercased the catch of the

| fish more than that of the larger,
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