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ABSTRACT

This report summarizes 2 years of use of small-mesh trap net..
in the Great Lakes. A commercial fishing company used the nets
in Saginaw Bay to exploit previously underused populations of round
whitefish  prosopium eylindraceum! and other shallow-water specirs.
Small mesh �-3/8-in. and 1-1/2-in., stretch measure! nylon nets werc
successful in catching round whitehsh, yellow perch and lake whitefish,
among other species. These nets proved to be an inexpensr'vc alternative
to traditional large-mesh trap nets. This report outlines net desi@i,
construction and use in addition to catch statistics,
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IN T RO DU CTlON

Twi> i'v«nts liavc trigger« I an intr'r<'!I in tl« ii! v«lopm< iit i>f iniall-nii sli trali ii«ts.
I'irst, in I974 tlie Michigan l!eliartmii!t i>f Natural R«soiirc«s  MDNRl lianned tlii
«f «<!rnmcrcial gill n«ts. Xl!is ai tiiin «r«atcil an inter st iii altcrnativc fiiliing g< ar wliiih
w«ulil be compatible witli Ml!NR mana@ m«iit gi>als. i<> iirid, the Ml!NR <li>iiimi'iitiil
large st«cks of round wliit«fish in th«Tawas Ray regioii iif I.ake llnr<iii. It«i aus< «f
i>ffshore inacc«ssability arid p<xirly  I«veiny><'d fishing techni<p>cs, th«s< sti>< ki were
relativ< Iy « i vploitcrl hv «itli«r ci!mm< r<ial fislicrs usiiig sta«ilaril largi-incili ii«ti. «r
aiiglcl s. As a r<!a lit, th<' MI!N R, M«'Illgai! +<'a t i  ilil't aii l I  M'v Vial!crli's !lit'tlirt<'il 'i
co >p<'rativ«r«search  'ffort in I',i!st I'awas, Mir liigaii. 'I'h<. usc iit' trap iicli was  I<'!irat>I<'
l>ei ause they raptur ' fish aliv«aiid allow non-targ<'.t speci«i ftr«ut, salm<!ii ariil iiiiili'r-
s a< comm rcial ape<a s! ti> bc rr Ii'as il in k<'ep!ng with Ml>NR mar!at>c!n<.rit goali. Aliii.
shoi>ld rougli seas prcvi'iit lifting <>f a ru t, evi ri for IO-l4 days, tlic cat«I> w<ii>lrl >ii>t li«
lost. Ron!i<i whitefish is a very I!criihalil< spc«ics whi«h miist I>« tak<'.ii aliv< anil
imm 'diately iced if it is to tw' acccptalilc»ri thi friah fisli mark«t, I'I<'sh»»f riainil
whitefish not taken in tliis mann«r siii»i he<  »ni.i v«rv soft an<I <.aii I><. inarki ti il r>rily
after being smoked.

The a nail-mesh trap nets wliirli were use I for this study werc patter!!cd after
traditional large-mesh trap nets us«<! for harvestiiig lake whitefish. How< v<.r, iri
constructing the three nets fished during 1977, thc large mesh of lake whitefish n«ts
 <>anally arouiid 8 in., str<i'tch m<;as»re! was r<iplaced with small mesh �-I/O iii., str<'.tch
measure!. Subsequ«nt changes in tlic m«sh siaes were made f<>r the 1978 season to
improve net efficiency and to correct problems id<.ntified during l977.

In rli'vi loping tli<,i!nail-misli tral> rii t, wc Iiarl tlirri maji>r g«als. I'irit., w«want<.rl
ti! <i«to  nliilc tlic Iarg<'.st 'poss! hl<'. Ill<lsll ala<i tlia I i'oiilrl lie us<'. il ill n« I i'i!i!>it ri c ti on with� « it
comproinising net efficiency. Wc als i wsiitcil ti> ileti rminr. th< mini!num heiglit ncedcil
fol' thi' il<'t. These consideratior s w<.r<.' imp«rtailt <Iuc to th< iiapi ns<i i>f < oilstnictiilg
small-mesh netting. ~«<:ond, we I!ad t<i av<!irl c>icessive gilling iif fisli in tlic n«t. Tliiril,
wi wantrd to design the prit so tliat aI<wiv<>«<>uld esiap«rl«ring a lift,

BACKGROUND

Results  >f the l977 s«as»i! sliowerl that both the lo ft. anil I ! ft, high n«t. wcr<'
«ffe«tive in <'.apturing targ<'.t sp<ici<'s. W ' aLii> <'stalilislied that «ith<'r 2 l/4;�
mesh netting could lie userl in th« leadir, arid that a riet   <>nstrui teil witt> a singI<
tunnel appeared to fish as weil as a net with two tunnels. However, we quickly dis
covel'f>d tllat 2- t/4 !n, mesh llpttlllg us '<I irl tlie ll .'ai ts, til>in«Is ail I p its ivas t«i! lai gf'.
I.argc riumhers of r<>un<i whit«fisli and yellow per< h were f«urirl ti> gill in tli«s«arr a. iif
the nets. The problem was most serious in thc hearti a<i<I tui>n«li. Whil<' fish that werc
gilled in the pot could he remi>ved l>y Iia!id, the Ii«arti a!i<I turiiicl. w«ri not aiiiisilili.
This ner:<ssitated trying t<> shak« tli<.. gill< I fiih oiit r>f tlic i!ctaiiil allowirig tlii rrin,iiiiirii
fish to decompose. Wh«ri the hi!arts and tu>inels c >ntaiiir.il largi- rii>inb«r. i>f giII< il fill!,
we foiind that the rata.. of < ati'Ii dr< rr.as«il mark<:<Ily. Thi!r fiiidirigi ri.i<it< il in ilia>! <i



in net design for the 1978 season aimed at reducing thc nun<i><',r of gill<.d Fish to
acceptable levels. To this end, a fourth nct was <;o<>structcd whi< h <r>ad« it l>ossil>lc
to set the nets in pairs, Thus, cr>mparisons between various ne  designs «>ul<l 1>c
made. Setting the nets in pairs also «ided in determinir>g the largest mesh sizes that
could be used in net construction.

Changes in ne  design for the 1978 season involved rebuilrling the hearts �-1/2-»
mesh twine! and tunnels  l-l/2-in. or 1-3/8-in mesh twine! and adding shoaling twine
�-7/kin. or 1-1/2-in. mesh twine! to the lower portion of the pot wallr. We also
compared the relative efficiency of 2-1/4.in. anrl 3-1/2-in. mesh leaders. individual
specifications of the nets fist>ed during 1977 and 1978 and the depths at wh>c" they
were set are given in Tables 1 and 2, respectively.

RKSULTS

Catch data for the 1978 season  Tables 3 and 4! failrd to demonstrate any
significant difference in efficiency 1>etween nets with 2-1/4-in. an<1 3-1/2-in. mesh
leads. Nor was there any significant increas« in catch For a 15 ft. high nct
compared with a 10 ft. high net.

The use of 1-3/8-in. and 1-1/2-in. mesh twine to redur<. gilling in the hearts,
tunnels and pots gave mixed results. While these mesh sizes significantly reduced
the incidence of gilling of yellow perch and round whitefish, alewives continued
to gill. However, gilling of alewives did not seem to decrease the efficiency of
the nets to any great degree. Alewives were easily removed and any that remained
in the net decomposed rapidly. The 1-7/8-in. mesh netting used for shoaling twine
proved more efficient. This mesh size did not gill as many alewives; however, it
was not as effe«tive in reducing the number of yellow perch and rounrl whitefish
that were gilled. Weighing all factors, we «oncluded that the 1-7/8-in. mesh twine
was the most desirable for construction of the hearts and winkers, and for use as
shoaling twine. The 1-3/8-in. appeared to be best suited for the tunnels while
l-l/2-in. mesh twine was used in the pot bottom under the brailing area. Specifications
of the final small-mesh trap net design are given in Fig. 1. The commercial fishers
with whom we workerl felt that including 1-7/8-in. mesh netting in the last 300 ft.
of leader improved net efficiency. Wc do not have any information to support or
reject this idea, but feel that 3-1/2-in. mesh netting would work as w<.ll in this area
of the net. inclusion of the 1-7/8-in. mesh netting will slightly increase construction
costs.



CATCH STATISTICS

Catch results for tlie 1977 and 1978 s 'asons  Tables 3-9! showed that ..mall- n ';h
trap nets were effective in capturing not onlv round whitefish, but also lake wliitel'ish
and yellow perch. In addition, 14 other non-target species  Table 10} were ais» taken.
%hile non-target species were taken in low numbers, these data did demo i:trate the
pot ntial for small-mesh trap nets to harvest some of these species, if the net is fished
in the proper location. Species that showed particular promise were suckers  C<itostomus

spp. } and channel catfish  Ictalurus purictr>tua!,

Tlie total catch of roiind whitefish, lake whitefish and !ellow perch for 19,7 was
8,507, 1,314 and 1,395 ll>s., respectively. This compares with the total catch of
20,43>, 395 an ] 4,236 lbs. of round whitefish, lake whitefish and yellow perrli.
respr< tively taken diiring 1978. Examination of catch-per-unit-eff»rt  CPE!  poun<ls,'day!
for round whitefisti for 1977 and 1978  Tal>les 3-9! shows the catch of round white-
fish t» be greatest diiring spring and ear1> summer Round whitefish catches uiaially
de< lined during summer months, even offsh»rc. During 1977, round whitefish cat< hcs
increased again in the fall. However, duririg 1978, the decline in catch continued
through the fall months. CPE for round whitefish was, almost without exception,
greater at the deeper stations. From our experience, we found 40 ft, to be about the
shallowest depth practical to fish trap nets, with a depth of around 60 ft. being
preferable, During 1978, even for yellow perch, CPE was greatest from the deeper nets.
During 1977, the CPE for yeUow perch was about equal at all depths. Whitefish catch
varied greatly between 1977 and 1978, but, in general, greater CPE could be anticipated
at deeper seta.

CO1VSTRUCTION COSTS

Cost of coiistruction of the trap net described in this paper  Fig. 1! is
estimated at aboiit $4,500/net �978 dollars!, i<<eluding labor and rnatcrial:,
Commercial fishers who build their own nets ran expect t» pay around
$2,700 for materials and invest about 124 hrs, in construction time. Construction
time will vary, of course, depending upon the ahility of the individual building th 
net. H»urs quoted here are likely the minimum needed for an experienced net
builder.



GREAT LAKES FISHING REGULATIONS

Fishing regulations gov<'ming th» iise of trap n< ts i<i th  Gr<'at 1�'ikcs var>
considerably from state to state, Differences iii regulations inv«lv  fisliiiig
seasons, minimum and maxi!num deptlis for fisliiiig trap nets, 1»gal rn«sli six»s.
legal species and corresponding six» restri»ti«ns arid restrictions on;ir<'as <»>cn to
tishing, Other regulations concern the maximiim distance from li«m< 1!ort at
which the licensee may fish, tlic <ninimum dista<ice fr<im sliorc at wlii<.li a net
may bc set and the direction in wliich a net <nay face. 4<»<in< wisliing t« fisli
small-mesh trap nets should first become familiar with state r»gulations.

OTHER CONSIDERATIONS

While small-mesh trap nets «ft'<.r mui li promi>a f<>r tli  «. irnrn< r< iiil fishery,
they are riot witliout <lrawlia< ks. Tlic initial i<<vest n<.nt it! cquil!m< nt might well
be lirohibitiv< t<i anyori< wisliiiig t<i »<it<.r tliis fiili»ry f<ir tli< first tirn<«Ad >1!tin<i
of small-mesh trap nets w<!uld bc most fcasibl< for c«mrner<.ial fisliing operatioiis
with vessels which are already eqiiipp»d for trap nets «r wliicli co<<id a< »«mmo<latc
trap nets»ith minimal modifi»ations. Thc cost for a gill<iett<.r to co<ivcrt. to trap
nets may well prove prohibitive. Vess< 1 requir<<ments include riot oiily a fish tiig
designed to accominodate lifting a trap net, but. als«a scow. It is used to
transport the net to and from the fishing lo<ation at tlic bcgirirdng and end of the
season. Because it requires about lialf a day to set or piill a <iommi rcial trap i!et,
frequent relocation of a trap nct is n<>t lirai:tical. In <cur < «li rien<' ', w ' found
that trap iicts were usually fish» l ill a single locati<>IE for tli» «ltir» seasoi!. This
necessitates fisliing a riiinihcr <if n< ts at vari«i» <1 .ptlis a<i<1 1<icatioris t<i assiir<
contact with tlie fish st<><'ks tlir<>iigli<i<it the s< as »i.

It is not feasible to use trap nets in all areas of the Great Lakes. They
requir<' .areas witli firm anil regular l>ottorns that are free of debris. They canriot
be fisli !'d in areas with swift <iurrents, <lrifting debris «r rx<. ssiv  algal fouling. Als«,
trap nets cannot be lifted during periods of even mod»rat» wave action  anytl!ing
great»r than al>out 4 ft.!. 'I'h»rcf«r<;, trap i>ets must be fislicd in areas tliat are not
subject to frequent rougl! seas by virtue of gcograpliy i>r climate. Trap nets fished
in inshor<. wat»rs may als<> <'onfli 't with the sport trolli<ig fishery. Fished under
proper conditio<is, howcv 'r, tli<' a<nail-meal! trap nct offers a versatile c«mmercial
gear capable of liarvesting a variety of sI!«:.'ics wliile allowing for live r<.i»as< of
non-target sp»cies,



TABLE 1

Net Specifications

32-and 42-ft.
sets

57-ft.

setsNet Description

15 A.10 ft.Net Height
Lead

length
mesh stze

Wing
mesh size

Heart

length
mesh size

Tunnel s!
no. of tunnels

size of tunnel opening s!

1350 ft.

2-1/4 in.

990 A.
3-1/2 in,

3-1/2 in. 2-1/4 in.

44 A.

2-1/4 in.
24 ft.

2-1/4 in.

2

24 x 24 in;
18 x 18 in.

2-1/4 in.

1

24 x 24 in.

2-1/4 in,mesh size

distance tunnel openings
are offset from bottom

af net 6A,4 ft.

Pot

no. of pots
total length
width

height
mesh size

1

32 A.

20 ft.

15 A.

2-1/4 in.

2

40 ft.

1 0 ft.

10 A,

2-1/4 in.

Total Length of Net 1034 ft. 141' A.

Mesh sizes  stretch measure! and net dimensions of three small-mesh trap nets set
during May-October 1977 in 32, 42 and 57 ft. of water in Lake Huron off .Xu
Sable Paint, East Tawas, Michigan.



TABLE 2

Net Spectficat>ons

Net Description

Net Height
Lead

length
mesh size

10 A. 15 ft.l0 ft.

1350 ft.

3 1/2 in.
for first

l020 ft.

1 1/2 >n

for fmal

330 ft.

to pot

1350 ft.

2-1/4 in.
990 ft.

3-1/2 in.

Wing
mesh size

Heart

length
mesh size

Tunnel s!
no. of tunnels

size of tunnel opening s!
mesh size

distance tuttnel <openings
are offset from bottom

Pot

no. of pots
total length
width

height
mesh size

Shoaling Twine
height on pot
mesh size

2-1/2 in.

44 ft.

1-1/2 in.

3-1/2 in.

24 ft.

1-1/2 in.

3-1/2 in.

24 A.

l-l/2 in.

1

16 x 16 in.

1-3/8 in.

1

24 x 24 in.

1-3/8 in.

18 x 20 in.

l-l/2 in.

6 ft.

2

40 ft.

10 A.

10 ft.

2-1/4 in.

1

32 ft.

20 ft.

15 A.

2-1/4 in.

1

26 A.

14 ft.

10 ft.

2.1/4 in.

5 A.

1-7/8 in.
7 A.

1-1/2 in

1426 A.

5 ft.

1-7/8 in.

Total l.ength of 1 et 1054 ft. 1400 A.

Mesh sizes  stretch measure! and net dimensions of four small-mesh trap nets set
+~"g MaY-0«ober 1978 in 42, 44, 63 and 65 ft. of water in Lake Huron off

' t~ ~t Tawas, Michigan.



TABLE 3

Landed weights  lbs,! and catch-per-unit-effort  CPE!  lbs./day! tor round whit tch,
lake whitefish and yc8ow perch taken during 1978 from a small-mesh trap n t .~~ t al
63 ft. in Lake Huron in thc vicinity of East Tawas, Michigan.

Lk W' !~eiw P~h
Number lbs of LPE
of net Fish  lbs./
Lifts Netted day!

lbs. of  ;PE
Fish  lbs./

Netted day!

lbs. of  .' PF
Fish  lbs./

Netted day!
Month

Junc

July

164

6205

1241 40

Total 28 118 1396

Mean 279 924 1

August

September

October

3400 I 03

1256 41

1055 33

377 13

117 4

100 3

18 0 0
0 0

0 0

2 �

191 6

586 18

453 15
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Fully-sized blueprints  Z4 in. by 36 in.! o,'

from Michigan Sea Grant, 2200 B



creations for a small-meshI trap net.
r tlIis net design can be purchased for $2.00
on~teel Blvd., Ann Arbor, hfI 48109
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TABLE 4

Landed weights �bs.! and catcli-per-unit-effort  CPE!  lbs. day! for round wbilcfish.
lake wi>itcfish and !ellow perch taken during 1978 from a small-mesh trap n~ l sct al
65 ft. in Lake Huron in thc vicinity of East Tawas, Michigan.

Rouna Whi ef' Lake Whitefish YeHrHHwPer h

lbs. of CPE

Fish  lbs.  
Netted day!

Number

of net

Lifts

1bs, of CPE

Fish  lbs. I
Netted day!

lbs. of CPE

Fish  ibs,/
Netted day!

Month

198 7June

July 7 <1

10622057085Total 25

212 71417 45Mean

10

August

Sep tember

October

3299 114

2131 65

1137 34

415 14

103 3

0 0

0 0

0 0

<1

176 5

486 15

261 9

139 4



TABLE 5

Lake Whitefish Yellow PerchRound Whitefish

lbs. of CPE

Fish  lbs./
Netted day!

Number
of net

Lifts

lbs. of CPE

Fish  Iljs /
Netted day!

lbs. of CPE

Fish  lbs./
Netted day!

Month

May 215 15

579 19

268 9

349 11

388 13

399 23

10 0 0

50 2

30 1

June

July

August

September

October

17 1

14 <1

8

154 5

61 4

2198

366 14

97Total 55028

Mean 16 1 92

Landed weights  lbs.! and catch-per-unit-effort  CPE!  lbs./day! for round whitefish,
lake whitefish and yellow perch taken during 1977 from a small-mesh trap net set at
32 ft. in Lake Huron in the vicinity of East Tawas, Michigan.



TABLE 6

Landed weights  lbs.! and catch-per-unit-effort  CPE!  lbs./day! for round whitefish,
lake whitefish and yellow perch taken during 1977 from a small-mesh trap net set at
42 ft in Lake Huron m the vicinity of East Tawas, Michigan. Number of net lifts
is also given.

Yellow PerchLake WhitefishRound Whitefish
lbs. of CPE

Fish  lhs /
Net ted day!

lbs. of CPE
Fish  lbs./

Netted day!

Number

of net

Iifts

lbs. of CPE

Fish  lbs./
Netted day!

Month

June

July

August

September

October

5092602761Total

85 343 2460 18Mean

12

344 25

786 26

396 13

434 14

367 12

434 26

16 1

239 8

0 0

0 0

5 �

0 0

15 1

21 1

57 2

162 5

169 6

85 5



TABI,F, 7

 ,andcd weigh s  lbs.! and catch-prr-unit-effort   'PF.!  lbs. dav! for round whit~ fi.-li.
lake whitefish and yellow perch taken during 1977 from a small-mesh trap net sct at

ft. i» l.akc 1 uron in thc vicinity of East Tawas, ~Iichigan.

Round Wl~itefish 1,ake %hitefish Yellow Pcr<h

lbs, of  :PK

Visl>   Eis.  
betted dax !

lbs. of CPE

F'i. h

Netted day!

bumhrr

of net

l,ifts

lbs. of  :PE

Fish  lbs,/
br.t tcd day!

~Ion th

619 69

471 15

0 0

10 <1

Junc

July

16948

I9 0 0
58 3

336Total 21

710 30Mr an 231 10

13

Aupsst

Setpem be r

October

180 20

1768 57

627 20

434 14

539 3



TABLE 8

Landed weights �bs,! and catch-per-unit-effort  CPE!  lbs /day! for rou»d whitefish,
lake whitefish a»d yellow perch taken duri»g 1978 from a sma]]-mesh trap»et -< t at
42 ft. in Lake Huron in the vicinity of East Tawas, Michigan.

Yellow PerchLake WhitefishRound Whitefish

lbs. of CPF,

Fish  lbs./
Netted day!

lbs. of CPE

Fish  lbs./
Netted day!

lbs. of CPE

Fish  Ibs./
Netted day!

Number
of net

].if ts

Month

1 <]May

2 <1June

July

August

September

October

100427Total

167 6742 25

14

872 32

1577 45

432 15

885 27

446 17

238 8

0 0

27 1

0 0

0 0

0 0

0 0

306 11

321 10

]89 7

185 6



TABLE 9

Landed weights  lbs.! and catch-per-unit-effort  CPE!  lbs./dav! for round whitefish.
lake whitefish and yeBow perch taken during 1978 from a smaU-mesh trap net set at
44 ft,. in Lake Huron in the vicinity of East Tawas, Michigan.

Yellow PerchRound Whitefish
lbs. of t.PE

Fish  lhs./
Netted day!

lbs of CPE
Fish  lbs./

Netted day!

Number lbs. of CPE
of net Fish  lbs./
Lifts Net ted day!

Month

10 <1May

June 2 �

July

August

September

October 131

774Total 2695

129 4Mean 449 15 8 <1

606 22

821 23

360 13

505 15

272 10

0 0

45 1

0 0

0 0

0 0

0 0

199

338 10

92 3

133 4



TABLE 10

Numbers of non-target fish species caught in small-mesh trap nets during 1977 and
1978. i>ets were sel. in Lake Huron in the vicinity of East Tawas, 'Michigan.

Number of fisli

1977 1978Species

Lake whitefish  Coregonus clupeaformis!  under- sized! 25 814

l »e trout  Salvelinus namaycush!

White sucker  Catostomus commersoni!

1464l

Longnose sucker  C. catostomus! 73 17

Carp  Cyprinus carpio!.

Channel catfish  Ictalurus punctatus!

Burbot  Lota iota!

10

123

Sea lamprey  Petromyxon marinus!

Cizzard shad  Dorosoma cepedianum!

Alewife  Alosa pseudoh arenas!

Coho salmoii  Oncorhynchus kisutch!

Chinook salmon  O. tshawytscha!

Brown trout  Salmo trutta!

Rock bass  Ambloplites rupestris!

Shorthcad redhorse  Moxostoma rnacrolepidotum!

0

Sea lamprey taken were attached to other fisli.

16

Alewives were frequently seer> in the nets but were seldoin landed because they
escaped from the net.




