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A bri.,r hiotory of' the 1i n· bait ahdmp firJhery ot Flori do. ie e-iven a.e vell as 
doiJ~:ri.rtione of' tho methodo o! cr\11ture of the three major k.l.it species. 

T1e prooent f'ishcry io growing in diroot proportion to the srovth of touri£m and 
reOl'EHl tionnl fiohin::; in Plorid~ e.ncl it is expected thEa. t the bnit shrimp fishery will 
cap'!...u-a r:~orc n.nd mo:..·o of 1. r:e LtH:Jo c:hrililp tho.t tredi tionnlly hn,·e b~en t~:~.kon on the off­
ehoro groundo. 

Tbe major portion of tllc ahrirnp ontoh frorn Florida. estuarine arena is now bo1ns 
Ot:tl&lit by rollor-f'r:1:nc tru:wle. The roller-frc.me trntrl evolution b deaoribed nnd 
eonatruotion fenturea of the tuou~ ndvanood design given. 

'fho roller-frame trnwle are probn.bly not destructive to the ostuarino habitat, 
!~~thode of fiohing 1 handline the ontoh 1 and kinde of or5aniema oaueht are desoribad, 

The roller-frame trn1'o of modern deaien nro relativAly inexpensive and eae7 ~o 
eon!f·::ruot. '!'hay should b9 adaptnblo to a. vi d.., variety of uaee in eatunrine o.roa.o of' 
t.l.< v.-orld whero ehrir.~p otn~ko a.ro not nov hPin(: "'Xploited. 

--------------------------------------c,ntribution Ho. 1070 from tho Inotit\Jtc <•f ~l::ri "" SoionoeiSt Uni..-ora;ty of' Minml, 
Ui&.r.Ji, Jl'l.oride 3~ 



1 INTRODUCTION 

'!'he vnluable offshore tioherieo for shrimp, Penaeua setiferua (Linnaeua) 1 l.t 
aztecus-Ivas, and l• duorarum Burkenroad1 of Florida have been studied tor abou~ 20 ,r 
\14711, 19571 Jo7oe and Eldrod, 1966) but lass investigation haa been made of ~ha bait 
fishery oonduoted in ooaatal bays, lagoons and ootuariea for Juveniles of the aaae 
spooiea. 'l'ho bait shrimp fisbory hna grown rapidly in importance and has reached an 

•
effioiont stnge of development. There is a heav7 demand for live bait shrimp by the 
reoreatioDUl fiohery of Florida, and considerable quantities or dead bait shrimp are 
also marketed. 

Studt of the bait ohrimp fishery is important for aevoral reasons. It is exploit­
ing the aamo shrimp as the offshore fleet, and there may be oonflict over future divi­
sion of the catch. Then, anglero are sometimes concerned that damage may be dona to 
the bay habitat and to youn~ sport fioh by the bait ahrimpore. In addition, the 
roller-frame trawl now beinc used by a majority of the bait shrimpers in F~>rida is an 
efficient gear which should prove adaptable in tropical estuarieo around the world. 

Statietioo of this fishery are collected by the Florida State Board of Conservation 
(Welch, 1965t Jones and Smith, 1966). In 1965, bait shrimp were cauGht and landed in 
25 ooaetal counties of Florida. Durinc that year 94,698 1 )86 live shrimp and 218 1000 ks 
of dead bait shrimp worth near t1,460,000 at the wholeoalo level were reported. Retnil 
values may be as much as three timoo th::\t at tho wholesale level. 

Year-to-year fluctuations in lan,lineo from Nassau, Monroe and Santa Rosa counties 
sucgeot that annual obundanco chnngco markedly in somo arena (Table I). Counties having 
the lareeot estuarine areao generally produce the highest catohes of bait shrimp. If 
man a.l tera these estuarine "nuroery groun,ls" by pollution and other adverse aotivi tics, 
both the bait and the offshore fioheriee will suffer decreases in ca.toh • 

. ~ 
2 HISTORY OF THE FISiffinY 

The bait shrimp industry in Florida probably originated from a need by commercial 
hook and line fishermen for liv~ bait for spotted ooatrout, Cynoooion nebuloaus (Cuvior), 

•

Ta.bb 1 1960; de Sylva, 1954). Tourioto quickly learned of tho value of live shrimp for 
port angling, and the bait shrimp industry has rioen in direct proportion to tho in­

crease in tourism in ?lorida.. Until 1954, the bait ahrimp.fielaery was centered in 
northeastern Florida between Capo Kennedy and Jacksonville. The white shrimp, P. 
eetifer110, was oaught moct abundantly in the northern part or that sector while -brown, 
!• aztocuo, and pink shrimp, !• ~!:.!!!!!• wero most important in the Elouthern part. Tllo 
f'iohery in northeaot Fl oridil. opcro. ted originally on diurnal white ahr intp which wero 
cau.ght by beach oeine, cant net and otter trawla. The nocturnal ·orolm e.Nl pink shrimp 
were fiahod later, uoine dipneto or chonnel neto. The latt.er aro conical baes of 3/4·­
to l-in stretohad moab netting attached to an iron pipa ~r r~inforcing rod framo and 
B'UBp<mded in th(' upper part of tho ~r... tor column from a bd.tlGG or from M lUlCho:t:-ed boa;. 
Thio type of fiohing is moot ouccecoful durine tho monthly new end full moon ebb tides. 
Cva.nnol nets (Fig. 1) ara still uoed in v~riouc parto of the otato. 

Dipnotn woro firot uncd fn conjunction l-Iith kcrcncno lnntornn but the t;eil.r ii&S 

probably not effective until tha dcvoJor,:nont of the "Coler. . .:;.:," g<:.r.olino lantern. Thou­
lllmdo of dipnot-Coleman. lantern comldna.tiono oro now in m;e in tho bni t chrilllp ficher? 
aa Wt!ll no in o. rnpidly r.ro~linc roc-roationnl ohrimp fichc;ry. Al thouch the dipnot 
fiohormo.n oometimoo cntchr::n lnrco mHn1lcro of ohrimp, l.l.o cntc:h (lcponds on surface runo 
of ahrimp which are unprodiotnblo; hcnco thio gonr oa·mot uupply tho presont heavy 
doma.n.da of thn bu it imtu.- t.ry. 

Tho JJUf;hr.ct gco.r l~<:u l'!•jl:-.rcr.tly <lr1vo1op·:1d in l\01" tl:o~r::t l<'lOI·idr. nr.,ur J:Q\~ Sr::yrno 
Don.ch nbc.ut 1950 \UO SyJvr~, 19)/jj Alln~ nnrl lnc~lin, 195!3). r!Hh thio gt?r.r, ona r.H•.r, O;.J'l 

cnpturo nhrimp dfly or nicl·t, Hiih 8-h cn.tshco rDnr;inr, fro;11 20\.J to 5,000 r.hr1r.:p., Cr:t.olwu 
wit}~ tho puldm()t vnry frnr.1 6 to Clo ldc;h nn 1100 nhrimp per "p..::;h", clcpondi.nc on saar.on 
nnr.l finhi.l'(: llr"<:>~. 1n 1?5-rn,., ''r:tir:r,1Gd 1 1 30:1 pcorlo ~~·1::: the-ir li\·int; ::-:r:clucivoly frc::; 

• 
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Fig. 1 Dlasrur..1•·!.c presentation of the evolutbn of the roller•frzur.e 
trawl 1 rom the channel net through the ttlong yoke" and "short 
yoke" J.:!dgns and culminating in the St!ll trawl (H). 

A • tb ~•;.:mr:el net, equipped for liftir.t t~nly 
B ., the skid-equipped channd net ftlllrl.' (Higman, 1952) 
C .. the wheel-equipped ch3nnel net (ran.e (lUsman, 1952) 
D .. lhe rr•ller·frAmc tr&.\Jl of cr~rlfest ,_.no\o-n design 
E • weal Fbr1do. "long yoke" from.~ (Uondburn, .£1 o.L, 1957) 
F • Bic~cnyn!! nay "lone-yoke" frnme (Tabb, 1958) 
G • Still "short•yoke" tre.wl fram~ (Tabh, 1958) 
H • Still trawl of 1967 illustrating return to baalc: 

sirr.pllc1 ty of D. but with importnnt IIIC)dlfications 

ThL ~a~ic rc~tures of·the channel net frame have been retained by 
all these dtsLgn!l anti a:e lndlcntcd in black. Design C was a dead end, the 
~1ecl~ appArently fnillng to ~rovide ou{ficicnt be~ring •urface • 



• 

• 

• 

- 1125 -

-·-BOUNDARY OF AREA 

CLOSED TO SHRIMPING · 

A C~]soFT MUD AREAS 

B ::::::::·=::MODERATE SHRIMPING 

C ~~HEAVY SHRIMPING 

P"P=t~ 
1 1/2 0 1 2 
SCALE IN MILES 
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. Pig. 2 Tho looAtion or bait shrimp finhing grounds of Biscayne Buy, 
Dade Colntr;y, F!oridn. (l'.fter Tobb 1 1958). 



• OIMENS.!QNS. 

(1) 11 7 .Scm (3' 5161 (1 6) 1. i cr., (7t,8") Rod 
(2) 366.0cm(12'2'fs1 (17&18)$(ta text 
(3) 54,0cm(21 11<~1 Centar o1 ax!Q toblznd 
(4) 15.2c:mce·) Radius ot insidll <2d93 
(5) 1 00.0 em (39~s·> Bef)d to middla of support . 
(6) 42.0c:mC161121 
(7) 1.2c:m ( 11:() I.D. ( lnsicb: diam!Ztar) 
(8) 57.1cm(221f21Canter ot frame to near czdgo 
(9) 1. 2 em ( 112·> 1.0. 

(10) 121.0cm(4' 0") Cczntxarof 1ramo tomlddla of 
(11) 1.9cm(lt4 .)1.0. junction 

(1 2) 62.1 em (24:lte")::antar of frame to front edge· 
(1 J> 1 2. 7 em cs·) 
(14) 1.1cm<7te)Rod 
(15) · 2.5cm(1.)1.0 

• 

.N.g. J Front a.n~ aide viovs ot the Still rolle.r-trame travl. Side Tiew shown in 
fishing attitude. 

• 

J 
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In Bi~cnyne Bay, tho lareor doublo-rigged veeaola fishing in &bout 15 ft (4.6 m) 
of ~nter uee approxirnnt&ly 100 ft (30 m) of 3/U-in galvanized ~iro towing cable for eaoh 
net1 about 75 to 80 ft {23 to 24 rn) of oatle are in the wntor during towing. Beoaueo 
snlvnnized wire ropa ruato, it ic standard praotioe to load the vinch druma with 450 to 
600 rt· (137 to 183 m) of wiro cable on eaoh Hinch drum, ou.tting off the ructed end 
portions as needod. Some fisherman uae 1/4-in {6 mm) stainleoc at~Gl oable but this is 
rerorted to cut the allcavoa of tho lifting tackle. 

!here is no fixed warp-length to dopth ratio; differenceo in tho behavior of the 
shrimp often dictata that the attitude of the not frameo bo altered, which requires 
manipulation of warp length. As a rule, veoael cp~ed and warp length are adjusted so 
that the angle betuol'ln the warp and tho wator surface is about 20 to 30°. 'l'hia oauoes 
the net frnrne to fall foriUlrd so that the leadin5 edS'o or the uppor net body (Fig. 5) 
to1•ms an overho.ng; this prevents the \·ertioal e.aoapo of nhriu:p flipping otr tho botto!ll• 

The strainer bare are deoigned to exclude large objects from the net1 &pongee, 
water-logged coconuts, eto. oauee ~~age to the catch if permitted to enter tho ooden4. 
'l'he opacing and orientation of the stro.iner bars in r&lo.tion to the rollers is important. 
In older versions of tho roller-frame trawlc, the bars were often ppaoed approximately 
4 in from center to oentor. 'l'he Still trawl has the bars spaced 2Y8 in center to c~nter. 
The narrower spacing doao not hinder the passage of shrimp into the nets but reduoeo the 
amount or trash \olhioh ia throl:n up into the overlying .water by tho rollers •. 

The bnro have boon reported to serve as rakes, eti~ring the bottom to,diolodge 
shrimp, but this io neithar their desienod nor their actual function. When viewed from 
the frnme ends, tha bars point to;zard the front odge or tho roller ule (Fig. 4). In 
this ponition they cannot oomo in contact with tho bottom; en vccotated bottom theY, mar 
part tho eraes but they do not da.ma.co it or roaoh the root otructuros. ' 

The "breaker bar" and ·ao-aociated 7/16-in rod (Fig • .3) for1oe the polnt of attachment 
of the lower edge of the net. Tho netting is securely laced to the 7/16-in rod. Bis­
cayne Bay nets are made of l-in atrechad mash netting and arc tapared to a codend. 'l'he 
nets arn 25ft {7.6 m) long, of which about 8 to 10ft {2.4 to) m) io codand. A lazy 
line iH attached apJ)roximutoly 8 ft forward of the codend tie, and the free end io tied 
to the inboard eido of the tr£>,wl fl-amea in easy reach or the deck when the frames are 
in the raised posi tian. i. styrofoam float is atte.ched to a line on the outboard side 
of each frame and io u~~d to uark the position of the ~ear should the towing lino part 
while undor way. 

4.1 Construction ~ureA of tha ";rawl rrrunG 

In the interest of economy, the Still trawl framer. are made of untested galvanized 
pipe. 'l'he a.::z:le sleeves in the rollore require tested pipe., however, since an;r flawo en 
tho inside of these ohcven could cause the rollers to bind and drag rather than roll. 

The roller axle and strainer bars should be constructed of cold-rolled steel tor 
durability. Oenorally, the frame will last one and a half to two times as long as the 
rollers, so replacement rollers will be needed. To replace the rollers, the axle must 
be removed. This meana that the velds (Fi~3 1 point 17), must be accessible for re­
moval. Spot welda on each end securing axle to frame are preferable to bolts passed 
through holes in the ~lo enns beoauso vibration causeD bolts to wear rapidly, resulting 
in the loss of ono or nore rollero. Spot wolds can bo removed rapidly. l!'he welda 
should be inspected ev~ry 2 or 3 mo to eeo that they are secure. 

.. 
The pointa of contact of thA frrume members aro utroncthoned by flattonins alightl7 

the ends or 'the PiJ'G to 'bo uolded. 'l'hio ia dono at f\ll points exoept at tho bottom 
(Fig. 4, A to C) 1 wher.o tho frn.mo c.ttaohoo to tho u.xle houoine. 'l'horo, the gape due to 
the t\IO different pipo niMo n.ro ema'\.1 and on.n bo fillod eaBily b;r the welder. \lith 
frames .no largo o.n the cr.o illnotrn. tod (Pi~ .. 3), it iB nooonanry to otrongthon tl.a frame 
nt thoso otrain pointn. Thic it: dono by wolding longihu of 7/16-in rod utook nround 
tho pipe nectione (Fie. 3, point lB)o 
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Tho frame should ba built first without the otro.iner bars. When strtdner baro 

are added, tho frt>.me nnd crO{lfJ bax: to which the otrainer bars are attached will warp 
from the heat of wel.dine. This oan bo oorreoted by placin8' the completed frame aoaombly 
on a flnt surface, (with tho axle and rollers in place) and a)>plyine downward prossuro 
on the ·frrune to re-nlit;n it. The free end of tho axle can be spot wolded then to the 
end axle houain8'• 

The angle formed by the frrune and the breaker bar should be o.pproximatoly 85° t9 
reduoe the amount of bottorn.dohrio tnkan and to increase ahrimp oatch. The clearance 
between the breru~er b~r and the rollers ie aloo important. It should be no more than 
5/8 in to keep shrimp from 11 sl:ippine" under the net. Half of a 3/8 in chain link is 
welded to tho underuido of the breaker bar {Fig. 4, point F) at each end. Thoae are 
for attachment of linoo tlhich are incorporated in the net as doocribed belol-le 

The net ia made of l-in stretched mesh nylon or daoron bulk nettine. The top panel 
iS 220 mesheo lon5 nnd the bottom panel is 190 mechco lone. Several net pnn<JlB nre cut 
from a sinelo piece of 'bulk ncttine on a one-to-one taper etartin8' from one er.J.. Then, 
50 meshes aro counted b')fore tho second cut is made (r'i8'• 5 ). The second out is mado on 
an expanding one-to-one taper. lly 11 dovo ... to.iling" pieces in this fanhion there is a 
minimum of wasted mtl toria.l. 

With the 220-mosh top pnnol on top of the 190-meoh bottom panel, the seams are se~m 
securely. The top forward 30 me~hes form an over-hang. A otraight cut n.t 90° (rieht 
angle) is made acroaa tho 30-mevb top or over-han8' to ·rorm the sides, which should be 
securely laced to the breaker bar support rod {Fig. 4, point D). A lichtly greased 
length of polyethylene line is woven along the leading edge of tho not mouth to help 
prevent wear by nand and shell debris. Thia line also distributee the load over the 
e~tire leadinG edge of the not. 

Twry- to three-root lencthn or polyethyl~no line are woven into the seams in the 
net, one on each side • about~ one root from the leadir1e odee of the net. These lines 
arc fAstened to the half-link of 3/8-in ohain on the breaker bar by a 1/4-in oho.cklo 
and help remo"o slnok in tho net when occurcly tiod. 

Ti-IO styrofoam flo£L to nro attached to the top of the net about 1 to 2 ft {0. 3 to 
0.6 m) from tho codcnd tio. Thene elevato tho c·odond a.nd prevent ita cnngging on tha 
bottom. 
5 HAliDLiliO THE CJ.TCE 

The catch oonts.inine fi.sh, shrimp, plant fraemonts a.r.d other extraneous material ia 
removed from the neto ao quickly as possible to avoid har~ning tho shrimp. Tho catch is 
sorted on tables mounted to the edge of live boxes provided with circulating sea water. 
In moflt oasea the sortin,; tab loa have raiaed sides 1 4 to 5 in high, with the outboard 
endo removable. The ta'bleo oro constructed so that there is n slight olope toward the 
outboard end. The opon er.d of tho tables and the elope, permit ·crabo and aotive fish tn 
"sort thcmnel veo". J.lany drngo have almost no traoh nnd arE> put in tho bait tanks. art.lr 
a quick inopection for fiah and craba. If quantities of grass fragments are collected, 
they aro removed complotoly to avoid tho da.near of clogein« the pwnp intakes. At such 
timos, the oortine is done rnpidly nnd the fish and animaln, other than shrimp, are re­
turned to the bay before the shrimp are placed in the tanks. Obaervationa of oatoh 
tnkon in each of 22 pairs or dra~e, containing between 6 and 34 lb (2.7 and 15.4 kg) 
ot ohrimp, tish and extraneous material, indicated thnt an average ot only 4 1/2 min 
won required. 'to sort each nc t haul. . 

Mo~t shrimp rooovor quickly from sorting and aro lively and ready tor marketing the 
following mornine. J.foot fiuh aloo survive thio ho.ndlin8'• Atlantic thread herring, 
C:r;hinthon11ma. oclinum, and anrdineo, Jfnren;;ula pennncolo.o, uounlly survived if not dnmo.ged. 
by craba or by cilllne in the trMil n.oAhos. Sno.ppero nnd othor bay s\'eoioe o.ppoa.red t-' 
nuffer no 111 effocto from th•J brief .oxpoourc. Tho short drn:;e o.nd oortinc: time, the 
nmall amounto of trnnh nnd. th,J moint night air 1 uouu.lly provent the fieh from boing 
r.:cvoroly d.:lmn.e~d. Only one r:pr:Joioo 1 the bla.ckcheok tont,"llo nole 1 Sxrnphuruo lllnr~iuea., 

.w::J.u oommonly killod by 'l..ot.ine eillod in tho meA.hen of 1.ho truwl. 
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'J.'ABLC III 

List or epeoieo ot r1ones taken in 44 roller-trame trawl drags expreveod aa per 
oent of total numbor of fishes. Size range is given in inohoa total length 

Common Name 

Blaokedse mora1 
Hot;fioh 
Leopard eearobin 
.Bluatripe grunt 
Bandtail puffer 
Inshore lizardfinh 
Sand perch 
Pinfich 
Duelcy pipetioh 
Spotted oea.horae 
Striped burrfish 
Hoaokoker 
Yellowtail snappor 
Bodfin parrotfish 
Oray snapper 
Lane snapper 
Cowfioh 
Ba.rbtish 
Planehead filefieh 
Fringed t'ilefieh 
Gulf toadf iah 
Khite grunt 
f.tojarras 
Spotfin floundor 
Pigtish 
E1ed t'1oundor 
Cardinal finh 

7 DISctJSSIOll 

Soientifio llame 

0)~nothorax ni5roma.rcinatuo 
Laohnolaimua tnaximus 
Prionotmt oci tulus 
Uaemulon.ooiuruo 
!iEh~eroilioo .~;eengleri 
S.xuodua fOG tans 
i[pleotrum formosum 
~agodon rhomboido~ 
Syna@atLuo flor{d.a.e 
HippooemPHs ereotus 
Chilo~ycterus sohoeptii 
Trinectes maoula.tus 
oczurus chrysurus 
Spa.risoma rubripinne 
tutjanu~ sriseus 
Lutjanuo synarrrio 
Lcotophrl! guadricorn~s 
Scorpaona braailiennis 
J•lOD"l.C<ln "lli.2 hinpidU,! 

. }Ionaoanthua ciliatua 
onnnu ~ .22..!! 
Hnemulon ~lum~ 
Eucinostomua opp. 
mra.richth.x_a spilopteru!! 
Orthoprietie chr;tDOl?terus 
Bothus ooellatus ' 
Aposon sp. 

2 
1 
8 

19 
5 
1 

55 
36 
5 

18 
82 
15 

2 
182 

1 
22 

158 
63 
16 

490 
172 
146 

25 
2 
3 
1 
4 

Por 
oent 

.13 

.o6 
·52 

1.23 
.)2 
.o6 

3.56 
2.33 
.32 

1.16 
5·32 .n 
.13 

11.81 
·45 

1.42 
10.25 
4·o8 
·1.03 

)1.79 
11.16 
9·47 
1.62 

.13 

.19 

.o6 

.25 

fJ.'otal 
L.in., 

4 
4 

4-8 
2-6 
2-3 
.8 

3-8 
3-6 
6-8 
2-4 
3-8 

4 
3 

2-7 
2-J 
3-4 
1-8 
~~ 
1-3 
l-4 
2-10 
2-5 . 
2-5 
4-5 
3-8 

3 
3 

'l'be rollor-tra.wl is the major fishint; sear ot' tht modern live bait shrimp f:.ieher7 
,of Florida. Over the ~ears, it hao undergone considerable modifioatio~, ohiefl7 to re­
duce weigbt and to produ~8 lar~ oatohea.ot' shrimp with a~ little "trash" as possible. 
fJ.'ho Still trawl described hore io the moo~ advanced dea!gn in the induatr1, to our 
knowle4gG 1 and has boe~ otripped of all but the eoaentiala, suoh ae rollers, strainer 
bars and breakor bar. It~ )isht voight, low coat, and ease ot fishing should make it 
adaptable in ma.n1 est,~rine areas or tho world, partioularl7 in the tropioo, uhere 
large shrimp reoouroeu may oxiot but which are not now be ina exploited. It can operate 
in leas than 6 ft of 'ln. tor anti by rmi tablo reduction in she oan be ade.pted to small 
boo. to. 

'l'be gour may also ~o ucoful 40 a quantitative samplor, B7 the addition of a metor 
to record rovol ution:1 of tho rollo}·, tho lonsth ot the towing trnok can be moasur3de 


