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A brief hiotory of the live bait shrimp fishery of Florida ia given e vell as
dounriptions of the methodn of capture of the three major bait speciea.

The present fishery is growing in direot proportion to ithe growth of touriecm and
reorentionnl finhinzg in Florids end it is expected that the bait shrimp fishery will
capture more and moro of {kte cemo chrimp that treditionslly have been tuken on the off-
ehors grounda.

The major portion of thc shrimp catch fron Florida estuurine erecs is now boing
¢etnght by reller—frame truwls. The roller-freme trawl evolution is desoribed eand
consiruction features of the mousi sdvancod design given.

The roller-frame trawle are probably not deétruotive to the eastuarine habitat,
Y:thode of fishing, handling the catoh, and kinds of organisme osught are desoriltad,

The roller-frams trails of modern decign are relativaly inexpsnsive and easy to
eonsirust, They should be edaptadlo to & wide variety of uses in estuarine arcas of
tLe world whero ehrimp ofoskoc aro not nov being =xploitsd.

Contridution No._1070 from the Instituic of ¥orine Scionces, Univeraity of Mianmi,



1 INTRODUCTION

The valuable offshore figheries for shrimp, Penaeus setiferus {Linnaeus), P,
aztocus-Ives, and P. duorarum Burkenroad, of Florida have been studied for about 20 »r
(1dy11, 1957; Joyoe and Eldroed, 1966) but less investigation has been made of the bait
fishery oonduoted in ooastal bays, lagoons and estuaries for juveniles of the same
spocies. Tho bait nhrimp fishory has grown rapidly in importance and has reached an
offioiont stnge of development, There is a heavy demand for live bait shrimp by the
reoreatiomnl fichery of Florida, and considerable quantities of dead bait shrimp aere
also marketed.

Study of the bait shrimp fishery is important for several reasons. It is exploit-
ing the same shrimp as the offshore flest, and there may be oconflict over future divi-
gion of the oatch., Then, anglers are sometimes concerned that damage may be done to
the bay habitat and to young sport fish by the bait shrimpers. In addition, the
roller—frame trawl now being used by a majority of the bait shrimpers in F’oirida is an
efficient gear which should prove adaptable in tropical estuaries around the world,

Statigtion of this fighery are colleoctsd by the Florida State Board of Conservation
(Welch, 1965; Jones and Smith, 1966), In 1965, bait shrimp were caught and landed in
25 ocoastal counties of Florida, During that year 94,698,386 live shrimp and 218,000 kg
of dead bait shrimp worth near $1,460,000 at the wholesalo level were reported, Retail
values may be as much as three times that at tho wholesale level, .

Year—-to=year fluctuations in landinge from Nassau, Monroe snd Santa Ropa counties
suggest that annual abundance changes markedly in some areas (Table I), Counties having
the larpgest estuarine areas generally produce the highest catohes of bait shrimp. If
man alters these estuarine "nurgery grounds" by pollution and other adverse activitiies,
both the bait and the offshore fisheries will suffer docreases in catoch,

" &
2 HISTORY OF THE FISHEZRY
" The bait phrimp industry in Florida probably originated from a need by commercial

hook and line fishermen for live bait for spotted seatrout, Cynmopcion nebuleosus (Cuvier),
.{Tabb, 1960; de Sylva, 1954). Tourinots quickly learned of the value of live shrimp for

port angling, and the bait shrimp industry has rigen in direct proportion to the in-
orease in tourism in Florida. Until 1954, the bait shrimp.fishery was centered in
northeastern Florida between Cape Kennedy and Jacksonville. The white shrimp, P.
setiferuc, was oaught moct abundantly in the northern part of that sector while brown,
P. aztecus, and pink ehrimp, P. duorarum, weroc most important in the southern part. Tho
fishery in northeast Florida operated originally on diurnal white szhrimp which were
caught by beach peine, cant net and otter irawls. The nocturnal orown erd pink shrimp
were fished later, using dipnetn or channel neis. The latier aro conical bags of 3/4-w
to l-in stretoched mosh netting attached 1o an iron pipa <¢r reinforeing rod frame and
suspended in the upper part of ithe water column from & bridge or from an anchored boa:,
This typs of (iphing is moct svccessful during the monthly new and full moon ebd iidea.
Channol nets (Fig. 1) are still used in variouc parta of the state,

Dipnotn woro first uned in conjunciion with kercsene lnnlorns but the gear was
probably not effective until tha development of the "Colernan" ganoclino lanterns Thou-
pands of dipnet-Coleman. lantern combinations arc now in use in tho bait chrimp fishery
as well as in a rapidly grouing roecrentional shrimp fichery. Although the dipnot
fishorman wometimen catchrn larpgo numbeors of chrimp, Lic cateh depende on surface runs
of ohrimp which are unprodiotable; henco this poar ocainot wupply the present heavy
domands of the bait inductry, .

Tho pushnet poar ven apporently devoelopad in nortlienct Florida near New Suyrno
Boack ebout 1950 (de Sylva, 19%4; Allen and Inglin, 1958}, V¥itih this genr, ono man oon
capturo shrimp day or oighl, wiih 8-l catcheo ranging from 200 to 5,000 shrimps. Catolivp
with tho punhnet vary from 6 to as high an 400 shrimp per “push", deponding on saaron
and firhivg area.  Jn 19%7an oclircded 1,300 people madz their living exclusively frem



t

TV S 4 e 0 —- | Y O G 0 <

8

I

Qe

.y

W g+ 4t s

lf
< L

v--w:r.-vma-——m-.x- pe

3 T e
PN A LTI R A -l s

t

o

e v = o

Fig. 1 Diagranaitic presentation of the evolutisn of the roller-frame
trzwl from the channel net through the "long yoke" and “short

yoke" Jesigns and culminating in the Still trawl (H).

a ~hannel net, equipped for lifting only

the

skid-equipped channel net frame(Higman, 1952)
wheel-equipped channel net frame (Higman, 1952)
reller-frame treul of earliest VYnown design

weat Flarida “long yoke" framz (Woodburn, et al., 1957%)
Biscayne Bay “long-yoke" frame (Tabtb, 1958)

stil] “ghorteyoke" trewl frame (Tabh, 1958)

Sti11l traw! of 1967 {llustrating return to basic
pimplicity of D but with important modifications

oW OO e

The basic fcotures of the channel net frame have been retained by
2l] these disigns and are indicated in black. Desipn C was & dead end, the
wheels apparently failinp to provide sufficient bearing surface,
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DIMENSIONS
(1) 117.5em(3 67) (18) 1.1cm("he’)Rod
{2) 368.0em 12" 2% (1 7418) See text

{3) 54.0cm{(21%") Center of axie toband

(4) 15.2em(8%) Radius of nside edae

() 100.0cm (39%5") Bend tomiddie of support .

(6) 42.0ecm18%y%)

(7))  1.2em( ") LD (inside diometer)

(8) 57.2c¢mR22%) Center of frame to near edge

{9) 1.2em (157 1D
(10) 121.0cm @’ 0°) Center of frame  to middie of
1) 1.9em (%) 1D, sunction
(12) B82.1 ecm(24%8)Tenter of frame to front edge’
(13) 12, 7cm(5")
(14)  1.1cm(7hs) Rod
(15) ° 2.5cmU) 1D
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Fig. 5 TFront end side views of the Still roller—frame trawl. Side view shown in
fishing attitude.
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In Biscayne Bay, the largor doible-rigged vessols fiching in about 15 ft (4.6 m)
of weter use approximately 100 £t (30 m) ofAB/B-in gelvunizod wire towing ceble for eaoh
net; about 75 to 80 ft (23 to 24 m) of oalle ere in the water during towing. Beoauso
gnlvenized wire rops rusts, it ie standard praotice to load the winch drume with 450 to
600 £t (137 to 183 n) of wire catle on each winch drum, outting off the ructed end
portions as needod. Some fishermun use 1/4-in (6 mm) stainlesc stvcl oable but this is
reported to out the shcaves of the lifting tuckle,

There is no fixed warp-length to dopth ratioj differencen in tho behavier of the
ghrimp often dictate that the attitude of the net frames be altered, which requires
manipulation of warp lengths. As a rulo, vessel speed and vwarp length are adjusted so
that the angle bostuesn the warp and the wator surface is about 20 to 30°. This causes
the net frame to fall forward so that the leading edge of the uppsr net body (Fig. 5)
forms an overhang; this preventis the vertical escape of shriwp flipping off the bottom.

The strainer barc are designed to exclude large objects from the nety sponges,
water-logged coconuts, eio, ocause damags to the catoh if permitted to enter tho oodend,
The spacing and orientetion of the strainer bars in relation to the rolleras is important.
In older versions of the roller-frame trawls, the bars were often spaced approximately
4 in from center to centor. The Still trawl has the bars spaced 2Y8 in oenter to center,
The narrower gpacing doep not hinder the passage of shrimp into the nets but reducoes the
amount of trash whkioh is throun up into the overlying water by the rollers,

The bars have boon reported to serve as rakes, stirring the bottom to . dislodge
shrimp, but this is neither iheir desipned nor their actual functiion. When viswed from -
the frume ends, ths bars point touard the front edge of the roller axle (Fig. 4), In
this pogition they cannot come in contact with the bottom; on vegctated bottom they may
part the grass but they do not damage it or reach the root structures, ’

The "breaker bar" &and apsociated 7/16-in rod (Fig. 3) forms the point of ettachment
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 nireched mesh netting and arc tapered to a codend. The
nets arc 25 fi (7.6 m) long, of which about 8 to 10 ft (2.4 to 3 m) is codend, A lagzy
line is attached approximutely 8 ft forward of the codend tie, and the free end is tied
to the inboard side of the trawl frames in easy reach of the deck when the frames are
in the raised position, A etyrofoam flost{ io atteched to & line on the outboard eids
of oach frame and ic ured to nark the position of the gear should the towing linc part
wvhile under way. )

4.1 Construction {ealures of the $rawl frama"

In the interest of ecconomy, the S5till traw)l framsr. are made of untested galvanized
pipe. The axle pleeves in the rollors require tested pips, however, since any {lawn on
the inside of these plreven could cause the rollers te hind and drag rather than roll.

The roller axle and siruiner bars should be construoted of cold-rolled steel for
durability. GOenorally, the frame will last one and a half to two times as long as the
rollers, 8o replacement rollers will be needed., To replace the rollers, the axle must
be removed, This means that the welds (Fig. 3, point 17), must be zccessible for re-
moval. Spot weldo on cach end securing axle to frame are preferable to bolts passed
through holes in the a3le enas beocause vibration causen bolis to wear rapidly, resulting
in the loes of one or nore rollers. Spot welds cun bo removed rapidly. The welds
should be inspected evary 2 or 3 mo to pee that thoy are secure,

The points of oontact of the frome members are strengthened by flattening slightly
the ends of the pipe to bo woldede This io done at sll points except at the botitom
(Fige 4, A to C), whero the frame cttaches to the axle housing, Thore, the gapc due to
the two different pipe nizon are small and oan be filled easily by the welder. With
frames an largo ao the cno illustrated (Fig. 3), it is nooensary to strongthen the frame
&t these strain pointo, Thic ip done by welding lengiho of 7/16-in rod stock around
the pipe nections (Fig. 3, point 18),
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The frame should bs built first witbout the strainer bars. When streiner bars
are added, the frame and crouss bar to which the pirainer bars are attached will warp
from the heat of welding. This oan be corrocted by placing the completed frame agsmembly
on a flat surfaoce, (with the axle and rollers in place) and applying downward pressure
on the frame to re-aligcn it. The free end of tho axle can be spot welded then to the

end axle housing.

The angle formad by the frame and the breaker bar should be approximately 85° to
reduce the amount of botiom debrie taken and to increace shrimp oaich, The clearance
between the breaker bur and the rollers is also important. It should be no more than
5/8 in to keep shrimp from "skipping" under the net. Half of a 3/8 in chain link ie
welded to the undereido of the breaker bar (Fig. 4, point F) at each end. These are
for attachment of lincs which are incorporated in the net as deocribed below,

The net it made of l1-in stretched mesh nylon or dacron bulk netting, The top panel
is 220 meshes long and the bottom panel is 190 meches long. Several net pancls are cut
from a single piece of bulk nctting on a one-to-one taper starting from one enu. Then,
50 meghes are counted before tho second cut is made (Fig. 5)¢ The pecond ocut is made on
an expanding one-to-onse taper. By "dovewtailing" pieces in this fashion there is a
minimum of wasted material,

¥ith the 220-mosh top panol on top of the 190-mesh bottom panel, the secams are sewn
securely. The top forward 30 meches form an over-hange 4 straight cut at 90° (right
angle) is made across the 30-mech top or over-hang to form the sides, which should be
pecurely laced to the breaker bar support rod (Fig. 4, point D). A lightly greased
length of polyethylene line is woven along the leading edge of tho net mouth to help
prevent wear by pand and ghell debris. This line also distributes the load over the
gntire leading edge of the net, . '

Two- to three-foot lengths of polyethylenc line are woven into the seams in the
net, one on each side, about one foot from the lsading edge of the net. These lines
are fastoned to the half-link of 3/8-in chain on the breaker bar by a 1/4~in shackle
and help remove slack in the net when securely tied.

Two styrofoam floats wro attached to the top of the net about 1 to 2 £t (0.3 to

g.gtm) from the codend tie. Thece elevato tho codond and prevent ite snagging on the
o] il «

5 HANDLIYG THE CATCE

The caich oontaining fish, shrimp, plant fragmonts and other extrancous material is
removed from the neto as quickly es possible to avoid harming the shrimp. The catch ie
sorted on tables mounted to the edge of live boxes provided with ciroculating sea water.
In most cases the soriin: lables have raised smides, 4 to 5 in high, with the outboard
ends removable, The tablesn are constiructed so that there is a slight slope toward the
outboard send. The open and of tho tables and the plope, pormit crabs and active fish tn
"sort themselves®, HMany drago have almost no trach and are put in the bait tanks aftar
a quick inspection for f{ish and crabs. If guantities of grass fragments are collected,
they are removed complotoly to avoid the danger of clogging the pump intakese At such
timos, the sorting is done rapidly and the figh and animals, other than shrimp, are re-
turned to the bay before the shrimp are placed in the tanks. Observationa of ocatoh
taken in each of 22 pairs of drage, containing between 6 and 34 1b (2.7 and 15.4 kg)
of ohrimp, fish and extraneoues material, indicated that an average of only 4 1/2 min
won required 4o sort eacih net haul, .

Hout shrimp recover quickly from sorting and are lively and ready for marketing the
foilowing morning. Moot fish alpso purvive this handling. Atlantic thread herring,
Cphinthonema oplinum, and sardines, Harengula pensacolas, usually survived if not damaged
by crabg or by gilling in the trawl meshos. Snapperns and othor bay aQeoioa sppoared t2
ruffer no 111 effects from the brief .oxposure. The short drage and sorting time, the
nmall smounts of tranh and th. moist night alr, usually provent the fish from being
cevorsly damaged. Only once npoolien, the blackcheok tongue nole, Symphurus plariusa,
wap commonly killed by Liuing gilled in tho meshen of the truwl,
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Liet of specien of timnes taken in 44 roller-frame trawl drages expreusad as per

cant of totnl numdbar of fishes.

Sige range is given in inches total length

Common Name Soientific Name No, Por Total
: oent Lein, .
Blackedge moray Oymnothorax nigromarginatun 2 o13 4
Hogfish Lachnolaimus maximus 1 «06 4
Leopard searobin Prionotun scitulus 8 52 4-8
Blustripe grunt Haemulon cciurus 19 1.23 2-6
Bandtail puffer hosroides spengleri 5 32 2w}
Inshore lizardfirh Synodusg foetans 1l 006 . 8
Sand perch iplectrum formosum 55 3.56 3-8
Pinfich Lagodon rhomboides 36 2.33 3-6
Dusky pipsfish Synegnathus floridae 5 032 6-8
Bpotted geahorsgoe Hippocampus erectus 18 1,16 2-4
Striped burrfish Chilomycterus schoepfii 82 5432 3-8
Hogckoker grinectea maculatus 15 «97 . 4
Yellowtail snappor cyurug chrysurus 2 13 3
Redfin parrotfish Sparisoma rubripinne 182 11.81 2-1
Gray snapper Lut janus griseus 1 - <45 2-3
Lane snapper Lutjanus synaprig 22 l.42 0 34
Cowfish Leciophrys guadricornis 158 10.25 1-8
Barbfish Scorpacna brasiliennis 63 4,08 2-8
Planchead filefish Honacantihusg hispidus 16 . 1.03 1-3
Fringed filefish. .Honacanthus cilintug 490 31.79 1-4
Culf toadfish Opannus bota 172 11,16 2~10
White grunt Haemulon plumjeri 146 9.47 2~5
Hojarras Eucinostomus opp. 25 1.62 2-5
Spotfin flounder Citharichthys spilopterus 2 +13 4-5
Pigfish Orthopristis chrysopterus - 3 +19 3-8
Eyed floundor Bothus coellatus B | .06 3
Cardinal figh Aposon sp. 4 «25 3
1,541

7 DISCUSSION

The rollor-irawl is the major fishing gear of the modern live bait shrimp fishery
of Floridas. Over the years, it has undergone considerable modificatica, ohiefly to re-
ducs weight and to producs large catches of shrimp with ag 1little "trash™ as possible,
The Still trawl desorided here ic the most advanced design in the indusiry, to our
knowledga, and has been otripped of all but the essontials, such as rollers, strainer
bars and breaker bar. Its Yight woight, low cost, and esase of fishing should make it
adaptablo in many estierine areas of the world, partioularly in the tropios, where
lerge shrimp resocurce: may oxiol but which are not now being exploited., It can operate
tn loos than é £t of ater and by auitablo reduotion in size can be adapted to small

oats, 4

The goar may also be usoful an a quantitative samplor., By the addition of a meter
to record revolutionas of tlic roller, the longth of the towing track can be measurad, )



