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fisheries from the systems viewpoint,
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the most knowledgeable about general fishery, bioloiaadeo:i

factors. Persons were categorised according tol fisemn prcso,

scientists, and administrators. Utilising these namesaastrigpn,

workshop participants were selected on the besis ofprvdnifomtn

on all the important aspects of the fisheries (generalbooiasco

economic) and as representing specific interest groups

Table . Croaker Workshop Participan

Mark Chittenden, biologist, population dynamics, Texa nvriy
College Station, Texas

John Christiansen, manager, Quaker Oats (processea crokrit ptfo)
Pascagula, Hississippi

Albert Jones, biologist/adminiatrator, fiabery managemetpas otes
Fisheries Center, MMFS, Virginia Key, Florida

Jimmie Martin, industrial (pet food) croaker trawl fsem.Psaua
Hissiasippi

Charles Roithmayr, biologist/administrator, general fseyifrain
Pascagula Laboratory, NNFS, Pascagula, Mississipp

Grady Seamen, food croaker trawl fisherman, Bayou La Ata lb-

Kent Seamen, Seamen Seafood (handles fresh and frosenfodcokray
La Batre, Alabama

Charles Sebastian, charterboat captain, Grand Isle, oiin

David Summeragill, Summweragill Enterprises (freezsa crokrfrca at
and animal food) Golden Meadows, Louisiana

Table 2. Mackeral Workshop Participat
Donald Allen, biologist/administrator, general i Ifl uSoutheast Fisheries Center, IWFS, Virginia 9sy,

Al..Armith Vice P'resident, Organised Friphezram of '#4R~~
fisherman, Summearland Key, Florida

Dale Beauanta~ge, biologisctheaiistrators 
rmigtation,' ladiages if19ide

Tallahause*, Florida
W ,l 8E F ' B""" " ' I"
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3

Frank Breig, handline king mackerel fisherman, Treasure Coast Cooperative,

information, Panama City Laboratory, NMFS, Panama City, Florida

Charles Carter, gillnet king mackerel fisherman, Key West, Florida

James Cato, economist, cost and returns, marketing margins, University of

Florida, Gainesville, Florida

Leo Cooper, fish house operator (Angelo's Seafood), Marathon, Florida

Tim Daniels, gillnet king mackeral fisherman, President of Middle Keys

Edward Houde, biologist, observer, University of Miami, Miami, Florida

ackerel literature, Beaufor

mackerel literature, Panama City Laboratory, NMFS, Panama City,

Florida

Fred Prochaska, economist, cost and returns, marketing margins, University

of Florida, Gainesville, Florida

Service, Key West, Florida .
* '""P li- I ;

ale Thompon, gillnetking mack ere fishermaniii Marathonii Florida... ... .
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The number of workshop participants was restricted for

First, it was believed that a small broadly representative gp

would communicate w t effectively to yield the mst s c

information. A major task of the participants was to verify c

workshop staff's impressions of the fisheries, as prese

background papers. These background papers explained metho

the purpose and tasks of the workshops, and served as the pria

documents.

A second reason for restrieting participants was that

employed particpants could only attend if they were reimburs

tState or Federal) or large businesses were more able to

coordinator, logistic support.
.. . .. . . ...
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Jms B. igman, Fisheries Biologist, Research Assistant Professor,

Diviion of Biology and Living Resources, Rosenstial School of Marine

ad Atmospheric Science, University of Miami. Primary

rseonsibility: review and edit final workshop reports.

DvdKttrel, Graduate Student Research Assistant, Department of

Ecoomics, University of Hiami. Primary responsibility: assist in

paration of croaker and mackerel background material

MakC ard, Graduate Student Research Assistant, Department of

Ecoomics, University of Miami. Primary responsibility: assist in

stems modeling.

CalsRoithmayr, biologist, Pascagula Laboratory, NMFS, Pascagula,

Mssssppi. Presented an overview of the Gulf croaker fisheries.

Mark Chittenden, Assistant Professor, Department of Wildlife and Fisheries

Sence, Texas A & M University, College Station, Texas. Presented an

orview of the Gulf croaker stocks.

DbrhShaw, Key West Cooperative Extension Service, Key West Florida.

Psented ail overview of the natural history and Florida Keys

fiheries for mackerels.

Dae eumariage, Chief, Bureau of Marine Science and Technology, 
Florida

>eartment of Natural Resources, Tallahassee Florida. Presented an

eryiew of the biological work (primarily tagging) done on mackerels

bthe Florida Department of Natural Resources.

Vueu akamura, Officer in Charge, MMFS Panama City Laboratory. Panama

Ciy, Florida. Presented a summary of his recently compiled,

bi1iography on mackerel.

P rj 4]rochasha and Jameo C. Cato] economists, Flor ida Sea Grant Program,

linesville, Florida. Presented a paper on costs and returns
rketingi margins in, the mackerel: fisheries (printdd in final

I. okshop report).

Jefr A. Fisher, extention Agent, Florida Cooperative Extension Service,
as Gity. Florida.. Submitted a report: on recreational (private and

harte) 'fishing far king mackerel in'Northwebt Floride (printed in.nal wor: .ksk:;op rr~port;3 +: . , . '. '; ler si
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preparation of background papers on the chosen fishere cae n

mackerals). The first task was a literature search. hswssr

complete for croaker than mackerels because the literauesac o

creaker was also part of another NMFS contract (crer sca-cboi

profile, contract no. 03-6-042-35137). As was expected, much more

biological information was available than socio-econoiw r eea

fishery information.

After completing the literature search, Connor Da

field trip from Miami to Louisiana and return by car frpoarne:i il'~:Ii iiiiiiiiiii iii£iiiiii

interviews with croaker fishery people and to observe cokrfsigi ~ ~8ii; iiiiiii iliiiprocessing, handling , etc.

A trip to Pensacola by Joan Browder was made forgathering information on the croaker fishery. Joan Bro

field trips from Key West to Sebastian and to Raples for themcee kn

and Spanish) fisheries.

These field trips served two purposes. They were

out information that was not available in the te r
additional written or quantitative information was unt
industry people provided considerable. descript.ive 0i-enmi

information that was valuable if it could be organized,
the workshaps. The field trips also offered the opporuiyto 0ac

workshop participants after initial field interviews: atsdb hi

ability and desire to articulate and record what th# nr 0u h1

fisheries.,

ii i in formatoichet wi tea ,' @iiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiii iil iiiii iiii i l ii i{i
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workshop background papers. These papers presented the staff's initial

"impressions" of the fisheries. They did not purport to be wholly accurate

and were not for publication or quotation. When important facts were not

known, we sometimes specntated. The purpose of the papers was to provide a

starting point for workshops discussions.

Workshops

The croaker workshop was conducted 31 March and 1 April 1977 at the

University of Miami's Rosenstiel School of Marine and Atmospheric Science

on Virginia Key, Miami, Flurida. The mackerel workshop was conducted 28-29

April 1977 at the National Marine Fisheries Service Southeast Fishery

Center on Virginia Key, Miami Florida.

The workshop sessions were taped. These tapes were the basis for

revising the background papers which are the final workshop reports. These

reports were then reviewed by workshop participants. The following

sections are the workshop's final bio-socio-economic profile on the

croaker fisheries. After the profile are written statements by some

workshop staff and participants.

The workshop's final report on mackerels is published as a separate

Univeriety of Miami Sea Grant document.I j:rirrri~~, l~ ~ I;
L~ii U;
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The purpose of this study was to develop a qualitative soci

profile of the mackerel fisheries. In the collection of data, ea
on people, about which very little has been written, rather th
biology of the stock, which has been covered in the literate
extent it is known or is the topic of other current studies. Bec

study was of a qualitative rather than a quantitative nature,
numbers based on the field work and the workshop are gross estima
received no statistical treatment. Field work concentrated
commercial rather than the recreational fisheries and was direct
ports of major activity at the time of the study (vinter of 1976-77
report which is a product of the workshop and preliminary field wt
cursory literature review, provides a general overview of the stru



upub.). On the other hand, king mackerel tagged on 
the southeast coast in

th spring eventually were returned from North Carolina and Virginia

(11llams, unpub.) Smaller tagged individuals were returned from 
nearer to

th tagging site than larger individuals, which 
travelled up to 1300 miles

(Wlliams, unpub.). Yet very large individuals weighing 40 to 
60 lbs are

aght off the Louisiana coast in the winter by charterboat captains

(. Sebastian, pers. comm.), suggesting that at least soe older

inividuals may not undertake seasonal migrations.

The spawning season for king mackerel is protracted, extending from

My through August. The eggs are pelagic and occur 
in greatest numbers

nar the surface. The locations where larvae and juveniles have been

11lected provide a general indication of the spawning sites of this

secies. Larvae of king mackerel make up a 
significant proportion of the

ihthyoplankton in the Gulf.S4-ream off Miami, (Schekter, 1971 and Mayo,

1973). They also have been co11ected off Cape 
Canaveral, off the Virginia

ad North Carolina capes, in the Gulf of Mexico northwest of the Dry

Tortugas, in the northern Gulf, and off the northeast coast of Yucatan

(Wollam, 1970).

Beaumariage (1,973) determined some basic life history 
information for

king mackerel from 1968 and 1!969 catch data. Kales'reach reproductive

maturity by Age £11 and females are reproductively mature by Age IV. They

grow Very rapidly during the first 
4 years of life and have a relatively

1ow sortality. Annual saurvival rate, based, on .catch data from the east

coast handline fishery, is estimated at -0.46 (46%). ' Maximum life

expectancy is estimated at 13 years. A graph ftOm Beaumariage (1973)

xelatixs tn 9th ( log; a ieg th an mm) to ae is . dvaw in Figure 1.
yeriMei otu 7AIr r$ t.Ae. Qrlxx rd ee w 4
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Slghly larger fish ay be taken by gillnets than by commercial handlines

eriage, 1973), but the largest fish are taken by recreational

fihrmen (Gentle, 1977). Differing goals of recreational and sport

fsemnm may explain the differences in the average sise of the catch in

comreial and sport handlining. Sport fishermen actively seek the largest

whereas commercial fishermen seek the densest schools of fish.

Habits of king mackeral may change with age so that schools of

difrent size fish will be found in different places. To some extent the

fihschool in groups according to age, and younger fish are presumed to

fomthe largest schools. Prerecruitment size king mackerel sometimes

igte along the beach with Spanish mackerel of the same size and are

n in the nets of Spanish mackerel fishermen (L. Hudgins, pers. comm.).

F Theking mackerel of major importance to Lhe commercial handline fishery

aecaught almost entirely between the 9 and 13 fathom lines in the Port

' Saleno-Sebastian area. The fishing grounds in No Man's Land are

. appoximately 60 feet deep. Sport fishermen in the Miami area fish at

aot 30 fathoms, although they sometimes catch 
large fish close to shore.

King mackerel feed predominantly upon clupeid fishes such as Atlantic

v. thrad herring and scaled sardines, but they 
also eat penaeid shrimps and

d (eauarige,1973). When occurring at maximum densities, their

E_ stoachs are usually empty (Besumariage, 1973, and fishermen, pers. 
comm).

It has been suggested that the empty stomachs are due to rapid digestion,

btthe condition might also be due to absence 
of food. This species might

able to live for some time without feeding by utilizing energy stored as

An annotated bibliographyof the king, Spanish, and cepo ma kerels is
iiliii" iliiiiliiiiiiliiililililiiiiil lii ililii iic nii i Biiii ii~~~liIi ! iiiilliiiii iiIi ilii
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OERCIAL FISHING FOR KING MACHERL

The U.S. commercial fishery for king ackeral is eatte l i

being confined to three main areas, all in Florida. The a

fisheries r king mackeral are located along the east

Port Salerno to Sebastian and in the Flo Ks eys, particaI

West. The ey est fishery has historically been important

The Naples area of the west coast of Florida has tradition

important area for this fiabery, but has not been a major proproducer for many years. No commercial fishery for king mack

the northern ulf, although this is an important spe

: n N a.',N N
iiiiii i iiii!!iiiiiii i iiiliiii iliiiiiiii ii iiiililiilii ll iiiilliiiiiiiililiiii illi~ i sli!i ii N
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ded in recent years has been accompanied by an

i in number of pounds landed from one year to the

next Therecod yer wa 1974, when the catch was almost double that of

any revius ear. 197 was another high-catch year, primarily due to

gillettng pertios of Key West during January and February. Fishing

actiitywas entredin "No Man's Land," an area of approximately

25 suar mies bou 40miles west of Key West, between the Marquesas and

the ry ortgastha isa traditional winter fishing ground for kingfish.

Thetotl ctchforthegillnet fleet during the month of January 1977

appoaced .5 illon ounds at Key West alone, based on estimates from

themajr fsh ouss ad fishermen at the end of January (various, pers.

camm). Ttal andigsErom Key West may have been as high as 
2.5 million

puuds~n Fbrurybutlower in March. The total annual catch of king

mackrelfto the wet >ast in 1977 was approximately 4.950 million pounds.

(ri.pslim~nay. epot f NMFS Florida Landings, in prep.),which came

41*6t etirly romKeyWest. The total annual catch from the east coast

was 44milioupouds.A previously important year in terms 
of landings

vasthe vitei of197-68, when king mackerel were caught with nets

soutwestof ape omao and landed in Naples and Everglades City. The

totl pund ladedduring, this event was approximately 3 million

Two ajorchanem.i fishintg technology have recently occurred in this

fisery thy ae () uee of gill nets' on a large scale, and (1) use of

Iiiii

ste cftoot£ ngi teetn 1huo li it .id yte pr;bfrknmckrlrkgtae r h *js

of "r
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area 15-20 years ago and was unique to that area until 5or6yasg,

when these techniques were introduced to the Florida Keys. Te aebe

heavily employed in the Keys ever since. The key to sucesioiln

king mackerel is the practice of pursing the float line, wihdie h

fish into the net. The replacement of cotton mesh with menflmn eh

which is less visible underwater, has been another importanfatrith

increased success of this fishing method. A very heavy edln n

larger boats have recently made it possible for netters ooeaei

fishing sites such as No Man's Land, where strong windsadcret

previously prevented their operation. The nets are nylo ehwt

center band of monofilament mesh. Nets are from 400 to 700yrslnad

approximately 26 yards deep. The common mesh being used srprel

4 3/4 inches stretched. Power rollers are used to haul i h es

The average set of the net yields 8,000-10,000 pud fkn

mackerel. Catches as high as 30,000 to 35,000 lb/set have enreodd

The total annual landing of a gillnet boat can exceedl50,(0 ons

The traditional method for catching king mtackerel isbyhdlno

trolling, and a large number of fishermen continue to use ti ehie

In the Sebastian-Port Salerno area, this is the exclusiveWhd sd

Randliners use "bugs" or "squid" (artificial spoons and jg)a ue

depending on the size kingfish they want to catch, Dugs tak h ~~e
aize cleasses, while squids attract the larger fish, Dead balyo~loi

used for bait. Some handlinere have installed two elet els ka
have electronic fathometers and loran to help them locateat ' A p~
good fishing spots. Handliners msy land 2+8000-4,000 16/bOat"W

day and 50,000 thelboat/yr ig a S904 year,iiiiiiiiiiiiiiliiiEl;I

.iin"";;;iiii ""ii1"ii ii "'
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i... . ...... i r iii i l i i i .. ..... ...... i li .
iIii i i lii ~ il li i  

iiiii i iiiiii N... .. .. N i iiiii ii i i i• i . r il .. . ;iiiiili iiii iiiiiiiiiilB~ ~ '"~~""iii"
iiiiiiiiilii;iliiiililiiiiiiiIil iiliiiiiiiiliiliiiiiiiBi: i~



14

Sieo Fleet iipproximately 30 net boat were reported fishing off Key West (No

ha' and grounds) in 1976-77. Only eight were from the Key West area.

there were primarily from Marathon. Approximately 46 boats resident

toteFlorida Keys handline for king mackerel. They are primarily in Key

Wet Bandliners from Marathon, Naples, and the Sebastian-Port Salerno

arafish in Key West during those winters when the fish are ahundant

thr.At least 234 boats handline king mackerel in the Port Salerno-

Seatian area. At least 85 of these operate out of Ft. Pierce. Many of

teeoperate throughout the year. No king mackerel netters operate in

thsarea. Table 1 estimates the number of boats operating out of each

fihcompany and provides a rough approximation of the number of hook-and-

lieand net boats in the king mackerel fishery in 
Florida: 315 hook and

lieand 30 net boats.

Net fishermen use boats ranging from 45-55 feet in length, 
valued from

)61DO to $100,000, with crews of 3 to 5 men. Estimated costs of nets

ag from $10,000 to.-$16,000. One half the cost is in the monofitament, a

Jpnese .product .for.:which a large import duty (25c/1b and 32.5% ad

vlrem) is .charged.. The import duty adds approximately 37.5% to the,
1 aiai

' selling price (A:.Lyons, pers. comm.). Nets must be. constantly repaired,
s:N

bause of damage by sharks and rocks; but, with good care. and luck, they

mylast 3 or 4.years before .complete mesh .replacement.

Handline boats are smaller than net boats. In the Keys, ;handline

boas are 32-40 feet in length, with crews of 2 or 3 men. Sithgle-imau 66sts

as than 30 feet in length are commonly used for nfish in the

.
}, . ...II
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Fiahermen

If the average crew, counting captain, of a net boat is four, then the

king mackerel net fishery of 26 boata employs approximately 104 people in

Florida. The crew of handline boats with their honme port in the Florida

llKeys is eltiiated at 115, based on 46 boatIii with an avllilliiiirage crew of 2.5

The number of king mackerel handliners from other ports operating out of:

Key West this past season was not determined, but probably equals the local

group. At least 234 people operating one per boat are employed in the king

mackerel handline fishery in the Port Salerno-Sebastian area. At least 18

persons are involved in the king mackerel operations on the vest coast.

The best estimate is 507 commercial king mackerel fisbermen in Florida.

When not used for king mackerel, most net boats in the Florida Kaye
are engaged in the lobster fishery. Many also are involved JA the not:

fishery for Spanish mackerel.i

Bi g m c e e a d i e s i h G y e edon 

lobster, 

stone crab, pompano, 
yello wtail, anapper, 

or gr u e fo

portion of their income- King mackeral has become much more important

economically in the Keys since the closing of the aha s to lobat4#i
fishing by U.S.. boats, which has increasedl fishing effort oDy' 10,atoo Y
Plorida .water0 and caused the c~atch per unit effort todetg

Sebastian-Port Satlarno Ores s06e headliners are *41990 -'to Ai ? i i

&ggatiiiii are ai tiiaiubliii iii andi iciiiyetiisg i i3 I ii
} t F' fit, U' IlyaVia;

iiliilili~iiiiiiliiiliiiiiiii;iiilililiiiliEiiiliEiiiililil
iliiiiiliiiiiliiiiiiliiiliiiliiiiiliiiliiliiiiiiiiliiliiiilil
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themai prblem for king mackerel handliners. 
They prey on hooked in

mackrel whch sometimes results in arm injuries 
for the fishermenat

and Pr ca, 1976).

PROCESSING AND MARKETING

prmr hlesalers

Trdtionally fishermen sell to local 
fishing companies calledfs

houes ndthe fish houses sell to the secondary wholesalers. Eachfs

huehsa specified group of fishermen to whom free docking faciltie

>r viale. The fish house furnishes, for 
a fee, ice, fuel, and fihn

equipent.Cash advances or long-term 
loans are sometimes made. Thefs

huepoides, to an extent, a guaranteed 
market for those fishermenwt

woinomal (unwritten) agreements have 
been made. The price, hoevr

inoguranteed, and the fisherman may 
not know until several dayslae

tevleset by the fish house on a given catch. When fishhos

E facil~~ite are overloaded or the market is temporarily saturated det

ladnslocally or elsewhere, fishermen 
will be told in advance by hi

fihhos that certain species will 
not be accepted, or catch limit 

o

ierman will be set.

Filities of a fish house are sometimes 
overloaded by large caths

men are asked not tobring in any catches for a few days.

Keys trucking facilities can be a limiting factor on

trucks are limited by state law to bridge loads equiva

15O0punds of iced fish.

s Fi~sh houses pack the catch in ice, 
find a buyer, and arrangeanpy

y for shipping. The fish are moved in truckes,,udually by ihdepedn

} truckers. Fish houses sell directly to local freak, fish market n
II="i~ 's~ ;iii~ ~ . ......i' .... ,,: .. . ili ... .iiiiiii 

,i 
ii ~ ii i

8 Ii = • !iii Ili 1 ii iiiiiiiiiilhi; ilii 
,iii 

liiiiiiiiiliiiiiiilii

iaa iiiiiiiiiiiiiiiiiiiiiii;, iiil iii"i iiiiii"iii iiiiiiiiiiiiiii ii~ii
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Fish House, Coop or Marina Handline Ne

SebatianSembeler and Sembeler Seafood 40

Robert Flood 5

Sebastian River Marina4

Grant HudginseCharlie's Seafood 35

Inlet 1

P nBlack's Seafood 8-10

JupiterFlame Restaurant 20

(truck going up coast)

Palm eachHudgina Seafood 20-25

Pin IsandPine Island Co-op 16

NaplesTurners Seafood O

combs 2

dCapri Seafood 
0

MarathoiPinellii Seafood 0

East Coast:4

Keys Seafood 0 2

Marathan Seafood 2 5i
L yast Coast Fish Company 6

toy vtoitA 6 B 1Lobster House5

Pete Bagle (Stock Island Ldbstar?
4 L

Fi ni~~~l ~ IB~a
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TABLE 1. Continued.rl; b ; 11;;;11;111!2l:li i

Location Fish House, Coop or Karise

Key West (cont.) Ming Seafood0 5
Singleton Seafood 8^0Two Friends Fishery

Wooday Hiles7_

Aqua Harvest4

TOTAL 35 2i:i

zL H
iiiiiii 'iiiii i ££iii' i" " i" iiR :8! r i.

7r~:U
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Cooperatives and Fisherman Corporationsi

coprtion of five king mackerel net fishermen, ognzd b

CalsCarter, sells directly to a secondary wholesale inMa . Th

coprtion currently provides overhead expenditure, dokn faites

equipment, and ice for its members and plan

faiiies. The catch is packed with ice directly fro h ot n

loddonto trucks. The trucks are furnished by the secnaywoelr

spcfcally for the day's catch of the 
corporation membes corigt

their estimate, each fisherman makes an additional

g directly with the secondary wholesaler, by-pass

Obviously only consistently large landings by a

atrc a secondary wholesaler to such an arrangement.

Afisherman's cooperative in Ft. Pierce is a majorieevn tto

64kngfish in the Port Salerno-Sebastian area. TeTesr os

y Cooperative provides docking facilities and ic

Pkgin ice obtaining a buyer for the catch, and arr

sries provided to the membership. The fishermanrcie th toa

slig price of his catch minus a set packing and/orfezr e n

trasortatina fee'. The. to-op leases freezer storageC rvd h

alerative of freezidg thle. catch for members when ce tmretpie

w Rigg mackerel represent 6@% of the volume oft s

Odeativa/" $ad sh me derel, mullet, and bludfish makupteoh 4%
shipe t te'z th Bt t"' The' other 20x; is froreb.i' '~ "

,tIOi;ras Cooperative gas formed 4n 1974 largely by"

s smc frternn 3 vt aire th lsrkbotg A00 ~t~t Beoa:ainhar

N 
- 0 , W W~ ~~iilill

.. . . . . . t
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prices). Some 1971 amendments to the Fr rdtAtmd tpsil o

fishermen's cooperatives to seek finanigfo amcei ak uha

the Columbia Bank for CooperativesinColu

Cooperative was started by 34 fsemn rmrl igmcee

fishermen. It has grown to 103 membrecifwomhv netda

least $1000. Almost half of the kingihfsemnirh otSlro

Sebastian area are members (kingfish

Since the Cooperative began in 1974,prcstfihmeatihho 
esn

the area have increased as much as 6% lhuhtewoeaevleo

kingfish has been about the same since193

Historically, almost all the king

three secondary wholesalers: PinellasS

Freezer of St. Peteraburg, and HudisSaod fWetPl!Bch

Recently two new concerns, Beaver StretSaodoiakovle(lrd

Carib of Miami is a subsidiary) and Cro Sef

the market, East Coast Fishery of Mim n ainl reeso im

also deal in king mackerel on a smallersaenn~a~a

Prices

Average annual dockaide price forkn akrlwsams o.mi.lil i rfrom 1955 through 964 Ian rsevey iiittle from 1964 thr118gb 1973\a1 1,eptii on Dokdpredoonc saiy t/l '':.
oiill o wholesale or rtailip 

i
ce. h rtilpic s ar iiiiiiiiiiii tii =iii ii ti@aa ~ tlk ~ a , 'w rd ~ii i l lic l mi i ii iiiiiiiiiiiiiii iii iiiii iiiii iiiiiiiii iliiiiiii i iiiiiiii£iiiiiiiiiiiii i
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TABLE 2. Landings and Prices

KING MACKEREL

Prod. in Total Avg. Price

Year 1000 Lbs. Value Per Lb.,

1945 3,897 $ 575,098 14.76

19501,578 218,644 13.85

19513,121 467,950 14.49

19522,527 453,040 17.93

19532,546 432,877 17.00

19542,004 260, 560 13.00

19552, 679 322,544 12.04

19563,426 380,762 11.11

19573,347 384,831 11. 50

19583,206 340,558 10.62

19593,434 362,746 10. 56

19603,592 407,944 11. 36

19613, 759 444, 942 11. 84

19624,096 520,276 12.70

19634,990 544,325 10.91

19643,334 383,616 11.51

19654,447 606,432 13.64

19664,415 642,566 14.56

19676,072 847,948 13.96

19686,189 966,791 15.62

1969 6,185 1,013,872 16.39

1970 6,710 1,344,449 20.04

1971 5,644 1,292,381 22.90

1972 4,868 1,306,528 26.84

19735,929 2,134,712 36.01

1974 10,401 3,271,879 31.46

1975 6,319 2,354,849 37.26

19767,622 3,429,645 45.00b

1971'8,186 3,515,000 42.94

Sou MF.I S Florida Landings.miary

Bat'oast landings averaged 550/1b:, hest coast landings averaged-""ii££:' " i"" i1, iiiiiiiiiii] iiiii£ iiii iiiiiii i iiiiii ii iiiii i

jPi' 11. 1w: .1:iu Iii i iii ii i i iii~ 
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Dai flu iationl iiiin wholesale price is a commonocrneiit

fres fis maret.The price that a load of fresh fish wil rn tmre

is ot now unil the day of arrival at market. This manththefs

o w how much will be received for a loado

fsh sent to market from the gillnetting

to iiiiiiiiiiiiiamplitude of the daily fluctuationknfh F iatance, between January and April 1977,thiiiiiii

pric ofkingishat the New York market fluctuated betwen6tans0

poud OA. squvel, pers. com.). Increasing priceflcutoshv

disourged som cautious dealers from handling kig mce l

O.A Esuivl, ers. comm.). Frozen wholesale prices arels aibe

but robblyaffcted to some extent by the fresh fish prce

Duig17, the dockside price for king mackerel o h lrd

eastcoat aer;ed 200/1b higher than the price on thewetcatin

cludng onre Cunty (Table 2). This is in contrast toch rieo

Spaishmakerlwhich was axactly the same on the twocoss(MSnr

ida andngs inprop.). Several factors may have contziue ote
pric diferen 1:l (1) the east coast sells to the freshfs akt

wheras erylitle king mackerel in west coast landings e hatefrs
,adthe fresh fish price is generally bigher hntefrs

prce povdigthe market is not-overoaeda(2eter

cooaraiv opraing on the seat coast, which has temh
eransshr:o otal: sale pricm (Procakinpopi ...............................................
wholsalr d higher price for handline- 

t k

orat-caughtking mackerel, ad all net-ught ac
l a n d s ( c n d

rai~~n~i~iiiii~i ~~ ~*li1 i4i

:P:::;;U,; :A; :s: I;1



241973, acting under the Federal Fiiery Cooperative Marketing Act of

13,agroup of fishermen in the Port Salerno-Sebastian area formed the

FoiaFisherman's Marketing Association. The organization confronted
_rrs iixr """ 

i

lclfsh houses regarding suspected price fixing. The fishermen as a
gou used to f ish for ex-vessel prices below certain preannounced

vlebased on fishing costs.

inquiries of the fishermen led to the indictment and conviction in

Fdrlcourt of Hudgins Seafood and Crane's Fish House for making a
ive arrangement to fix prices on a product engaged in interstate

commrce.In a civil suit, six fishermen sued several fish houses for

dmgsdue to price fixing. In another civil suit Pinder Seafood sued

HdisSeafood for fixing prices artificially high in an effort to

eiiae competition. The first civil case was tried in federal court in

Mimiwthout a jury, a decision from Judge Eaton is pending. In the

Sivil 

case, Hudgins was found innocent.

Aeconomic analysis of the king and Spanish mackerel fisheries on the

Foiaeast coast by Prochaska and Cato, fishery economists at the

Unvesty of Florida, is provided in this publication. One aspect of

thirrport is a marketing analysis of the king mackerel fishery, showing

trnsin market margins and fisherman's shares from 1971 through 1974.

Wth regard to the analysis of Prochaska and Cato, it is important to

r note tat 1973 was the year that the fishermen on the east coast organized

9 an bean to question the dockeide prices on King and Spvanih mackerel set

bytefish houses. It was in April of 1973 that the fishermen as a group

3 first breatened to hire nio attorney to examine suspected price fixing by

fshoses. 'therefore, the marketing margins for 1973 and 1974 
shown is

y~r Jigor 3 o at haffreport htsy not reflect the full past history oftkein~g-wca 1 ~ L~;rlill l



Canada, and Venezuela. King mackerel is arktdfeh(utdadie)

frozen (whole or steaked), smoked, andasacne smkdpt. Th

latter two products are of minor importan

Approximately 751 of the manual catc rmteFoiaKy n

Florida's southwest coast is shipped froznwoetPuroRc (!i,

pers. comm.; Beaver St. Seafood, pers. ccm.;apoiatl 5 ost

the fresh fish market, principally throug Futns ihMaktnNw

York. A much higher percentage of the catc rmteFoiaes os

Port Salerno-Sebastian area, approximately61 ost tefehfs

market, according to estimates based on l9 i grs(oeanPocsk s

unpub.). Tne fresh fish market has a turoe fapoiaey5,o

pounds king mackerel per week (Ming, Pere.cm ),TeFoiatdesprimarily traceable to the large Cuban pop

The annual production of king mackerlhsapoiaeyduld

aince the 1950's (Table 2). Apparently thebemre a otbe auae

to the point where the product cannot besodastbepialhub

prices vary seasonally according to landings Th rkto fe -ro*
king mackerel in Puerto Rico and other Car....
in the late 19601a when modern refrigeratio a; acaopaei h
aroe. This accounts for the increase inlaigprt-ll y

196.7, shown in Table 2. The marketing chai shoniF,-i~i 

iit 
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COMMERCIAL FISHERY SPORT FISHERY

GALLNET HANDLINE

;LOCAL

FISH

FLORIDA 
HOUSE

SECONDARY SMOKE

WHOLESALER HOUSES

NEW YORK

FULTON

FISH MARKET

CANNED

FREEZERS

DEALERS

PUERTO RICO

MARKET

RETAIL

INSTITUTIONS RESTAURANTS. MARKETS

PUERTO RICO LOCAL. NEW YORK INLAND

CONSUMERS

IGL1RE.'6 KIN MACKEREL MARKETING CHAIN.
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RECREATIONAL FISHING FOR KING MACESL

The king mackerel is a highly regarded sport fish on both the

Atlantic and Culf coasts. This species provides the major support for the Y

large charter fleets operating on Florida's northernaGulf coast (Brusher at

!al., this publication) and accounts for 14.2% (by number) of the charter a

boat catch in Dade County, ranking next to dolphin and little tunny in

number (Gentle, 1977). The Salt Water Angling Survey for 1970 (Deuel,

1973) estimated that the total annual recreational catch of king mackerel

was 62.7 million pounds. This eatimate was based on phone intervieva with

selected fishermen at the end of the year. The 1965 Angling Survey
estimate was 90 million pounds (Deuel and Clark, 1968) based on interviews

with experts. The difference of 25 million pounds between the 1965 and

1970 surveys is possibly due to different fishing conditions but is more

likely due to different survey methods.

Persons familiar with the king mackerel fishery have expressed many

doubts about the accuracy of the Salt Water Angling surveys of 1965 and

1970. To get some measure of their accuracy, the 1970 surveys kint

mackerel recreational catch estimate was compared with catch. eptiAtea

from surveys covering smaller areas of the Gulf of Mexico, Approximations

from these estimates were made to develop an independent tottl estimate for
the Gulf.Coast, excluding the Florida Keys. The studies "and wtre Trent 0,
el, (1976), containing data for one-third of the Texas coat in thy 1K'=p

of 1975; Wede (1977),cnannanAaaaetme 
rtext

- xiililiiiliiii 
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h entire west coast, excluding the Florida Keys. Catch per

hourfromTrat at al. (1976) was multiplied by 
an average trip length of 6

hour, (Asti, et al., 1976) to get catch per day. A catch estimate for

theentreTexas coast could be approximated by multiplying Trent's
three By these methods the estimated total number of fish

cauht n te Gulf excluding Key West, was 
1.158 million annually around

1975and197. Deuel's (1973) figure for 1970 was 3.072 million fish.

Deue's s.iate was 2.65 times greater than the independent estimate.

Furtermrethe independent estimate is probably an overestimate rather

r' tan a undrestimate because the Bay County survey came 
during a year when

kin makeel were much more abundant than normal, 
although of a smaller

averge sze.Also it is likely that the Mississippi 
catch is smaller than

that f Alaama.

Slgty more than one million pounds of king 
mackerel were taken by

reratoa fishermen in Bay County in 1975 (Brusher, et al., 1976).

1eratoa fishing is a very important activity in Bay 
County, which has

a hrebat fleet of 65 boats and 5500 registered private recreational

bot Fser, this publication). Brusher et al. (1976) estimated that

11,5 ig mackerel were taken on charter and' party boats and 106,000

e kng ackrel were caught on private boats in 1975. The fish captured
out5 pounds, Brusher et al.' (1976) report is reprinted in

thi bliation.

Ntwest Florida has it total charterboat fleet of 165 boata 
(f'isher ,

:hspbiation), including those in Bay County, and king mackerel 
is the

prmr pcies sought by these fleets. The king mackerel season in this

'f~~~a'8 argotf~~ r April through Sovember, peaking in June and September.kiiii

:: a/i
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Apprximtel 30charterboats operate in Alabama and35iMsispi

(blication). No estiste is availableo

catrt in Louisiana, but Captain Charles Sebastian, a charterboat

gout of Grande Isle, Louisiana, reports t

is lsoan mpotant recreational species in hia area, whr ti1ae

throghot te yar. Although a larger number of king ma<krlaecuh

inthesmmerinLouisiana, 
the size of winter-caught ackerelare

largr, angng rom 40 to 60 pounds.

TheFloidaKeys are another center for recreational xliaino

kingmacere. Te season for king mackerel in KeyWeti hr
(aproxmaely10weeks, Jan.-Mar.), but intense. Approiaey or -

fivechaterbatsof a size suitable for catching king mackeloprtou

of Ky Wet. Tey caught from 200-600 pounds of king acelprda

durig te Ja.-Mr. season of 1977, according to CaptainCri 
yn

Presden oftheKey West Charterboat Association. Atth raeo20

pouns pe boa pe day for a 10-week period, the totalanulctho

kin makerl i Key West in 1977 was about 0.5 milo ons
apprximtelythesame as the charterboat catch for Bay Countr h reiu
yea, athogh ayCounty has a much longer season.

No etimtesare available on the recreational catch ofknC acee
in oherFloidaKeys, but approximately 40 charterboats 

prtrp
Marathon (Fisher, 

this

thspublication and list currently bein poerS0
these ~ ~ inetgtr) In addition to those already stiond

probbly120 ha.erboats operating on the est coast of ajaa

totl carerbatfleet for the weatexn Gulf, includp , s st ma ed at 52 t tM

rh a:~nj;
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The amont of e10tinally caught king anmaker thtnerte

tht to be large, and may consist of almost the

entie ctchof te cartrbaots, although no exact 
figures are available.:il

Captain Threes Company, obtains all or most of

its ingmacerelby ickng it up on a regular basis from charterboats 
in

MarahonandKeyColny each. According to Captain Ryan, an increasing

numbr o chateroat ustmers are taking their catch with them as opposed

Further information on recreational fishing for king mackerel is

provdedby he rpor byFisher, which is included in this publication.
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Fiue6. Energetic systems diagram of the commercial king mackerel

fsey(see paper at the end of the mackerel profile, New Ways of Looking

atFseries, by B. Austin for a brief discussion of energetic systems).

Fiue7. King mackerel marketing chain.

Fiue8. Energetic systems diagram of the commercial and recreational

kigmckerel fisheries.

DISTRIBUTION AND BIOLOGY OF SPANISH MACKEREL

Te geographic range of Scomberomorus maculatus, the Spanish

mceel, covers the North Atlanta coastal region from the Gulf of Maine

ouhand the Gulf of Mexico to Yucatan, but not the Caribbean (Powell,

195.Populations south of Yucatan and along the northern 
coast of South

Amrc to Brazil are now recognized as a separate species (Collette et

al., 1978). Spanish mackerel migrate in large schools along the Atlantic

catand along the eastern and western coasts of the Gulf of Mexico.

Inshoe - offshore movements also are believed to occur (Moe, 1972). The

saoal change in the latitudinal concentration of the population has 
been

r correated with the 680F isotherm along the Atlantic coastline

.Bauariage, 1970). There is evidence that some individuals winter in the

nrhrn Gulf of Mexico as indicated by winter catches in the Pensacola

ry (personal observation) and summer in south Florida by summer

cace off Ft. Pierce. Biochemical studies suggest that there is a

genti distinction between fish that migrate along the Atlantic 
coast and

toethat migrate along the Gulf coast (M. Chittenden,. pers. comm.),

cntrary to the situation in king mackerel (M. Chittenden, pers. comm.)

Spanish mackerel is thought of as an inhabitant of open, nearshore

s, but appears sporadically 'in etuaries. Spanish mackerel are said

tomgate cose to shore than king mackerel and to precede king mackerel,
ilii ilii Ii iiiiiiiiiliii; iiii iiiiii i ii iiiiiiiiiiii iiiiiiiii iii in- ii iili
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In a study of sport and commercial Landings ofa ns makrl

Powell (1975) found that 42.75 of the fish were yerod Sa

individuals live at least 8 years (Powell, 1975). Feale rwfse n

attain a larger size than males. The growth rate alw) onieabyb

Age III. This species ay reach a maximum of 10 16s but2t h smr

common (Lyles, 1971). Reproductive maturity is ge

Age IlI (Powell, 1975), but some females are capable o p i aiPowell, 1975). Spawning occurs from April into

spawning peak is from June through August. SpawninIi female is extended (or repetitive) rather than insi

1975), which would tend to disperse the larvae of indivdasminalg

the coast.

Approximately 300,000 eggs in the ovary of aon pudfihad.

1,500,000 eggs in the ovary of a six pound fish werereotdi al.,+

studies (Earl1, 1883). Earl1 noted that this species ws"oepoii ;
than salmon, shad, or whitefish, but much less prolificta ayo h

gadoids." The eggs float at the surface (Klima, 195) Th hacig4

period is about 25 hours in water of 77o to 780F (citedbyKia199)
collecting study in the northern Gulf of Mexico idctdawra.f

distribution of larvae along the entire coast from >bie lbm',t"
Cedar Key, Florida (Dwinell and Futch, 1973). On th atcos1k

apecies may apawn offshore from Cape Canaveral northad(o,17
Plankton tows have been made off Ft. pierce as part ofte UVir

impact studies for the Hutchinson Island power plant (b1 l
Inc., of Atlanta, Ga.); but larval fiah, althowo

h photo~raphed 
(H. Gibson, pers.e aaRr 
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Although Earl1 (1883) reported that this species apawned in

Chesapeake Bay, recent collecting studies in search of Spanish mackerel

larvae have been made entirely in open waters rather than in estuaries

(Wol1sm, 1970; Dwinell and Futch, 1973).

According to the scientific literature, Spanish mackerel feed on

menhaden and other clupeids, shrimp, mullet, and other 
fish. Diet probably

differs with age of fishes (Beaumariage, pers. comm.) 
and according to the

seasonal availability of prey species. No clear distinction between the

diet of Spanish mackerel and king mackerel is evident in the literature,

but presumably king mackerel are capable of taking .larger prey. .The

annotated bibliography by Manooch et al., (in prep.) covers Spanish as well

as king and cero mackerel.

COMMERCIAL FISHING FOR SPANISH MACKEREL

k The commercial fishery for Spanish mackerel began in the 1800's and

was centered around Sandy Hook, Narragansett, and Chesapeake Bay.

Gradually the center of activity moved to Florida. 
Although some Spanish

mackerel is taken commercially all along the coast from Virginia to

Louisiana, the main fishing activity for this species is concentrated at

three locations: the Port Salerno - Sebastian area, the Naples -

Everglades City area, and Marathon. Figure 1 from Beaumariage (unpub.)

shows the percent contribution of these three areas to the annual landings.
ii i £ £ ; i

counties in Florid;cii;Ea, Durig thewinte of 176-7 the enter o fshin
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Annual commercial landings of Spanish mackerel very

(Figure 3). This has been true since the earliest record (Earl1 3

Not shown in Figure 3 are total Florida landings for 1976. Accor

J. Harkins (pers. comm.) of Pinellas Seafood, the total Florida c
Spanish mackerel in 1976 was 17.3 million pounds, half again sa t

the previous four major years. The phenomenal inrease in catch was

the growing practice and perfection of techniques sing deep watern

because it is less visible.

often alternated with panels f c

or c o pies such as peai iii . .i i ii iiii 
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Drift nets are stretched across the expected path of fish and across the

tide. Mesk size is generally large- than that for strike aesS varying

between 3 7/8 and 4 1/4 inches, stretched. Both strike nets and drift nets

are approximately 7 yards deep, equipped with a float line and a lead line,and will fish 8-10 feet dep i ~
ths.

Recently stab nots have been introduced to this fishery. 'these areapproximately 3 yards deep, have a mesh ie of 4 1/4 inches may be

1500 yards long. They are equipped with fewer floats and more lead than a

drift net and designed to sink beneath the water surface. They are set

with the tide, rather than across it. The use of stab nets in some other

fisheries is controversial, but is not reported to be a controversial issue -,
in the Spanish mackerel fishery.

Deep water gill nets are strike nets approximately 600 yards long andup to 30 yards deep, and can be used in waters 10 fathoms. The lead line of.. 
......... .

the deep nets must be much heavier than that of the shallow nets.

The deeper nets came into use about 4 years ago when Port Salerno

fisherman, Frances Stiller, noted that large schools of mackerel were:

present in the area but too far offshore to be taken by the shallow nets,

then in use. The larger net and larger vessel resulted in much larg9
catches than had been possible with the smaller equipment. For instance

catches of up to 50,000 pounds were not uncommon.

As this fishing technology became perfected, its success free

point of view of the fisharman increased tremendoaly until the pt ,
eao-Quality, however, became a problem of baneern to th$

the consumar, Hore fixh were being caught than cuda

pharve. Te porquality of larg* catcheF lad a EE tass: , }p .{, " Z k;iiiiiiiiiiiiiii==iiii iii i iiii !ii iii 08iii +~i iiiii= ii i *ii=ii~ iiQ 
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In 1976-77 the 15,000 pound catch-1imite, combinedvwith a reduction in

the number of fishing days caused by rough seas, greatly restricted the

catch of the larger vessels. In addition, Spanish mackerel in the Port

Salerno area came closer to shore in 
that year than they had in several

years. The deep nets are difficult to manage 
and easily damaged in shallow

water, especially where there are rocks. 
Indications are that the smaller

boats had a more profitable season than the larger boats in the Spanish

irn ! Csii liiAi{ r;.iii iii il iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiii i iili

mackerel fishery around Fort Salerno, especially when 
the overhead costs of

the two different-sized boats are considered.

Size of Fleet)

In the Florida Keys and on the southwest coast the boats used in the

small-scale Spanish mackerel net fishery are between 30 and 
40 feet long,

equipped with power rollers and powerful engines. 
The value of a 34-foot

boat is approximately $25,000. Net fishermen of the Keys and the southwest

:s coast usually own a second smaller boat (19-25 feet) 
if they are engaged in

the mullet fishery. On the Florida east coast between Port Salerno and

Sebastian and on the northwest Florida coast around Pensacola the net

1 fishermen own only the smaller boat (19-25 feet) and use it to catch both

mullet and mackerel. The shallow mackerel nets cost approximately $1,500.

Boats in the large scale mackerel net fishery are 42~to 55 feet long

and larger. The 42 to 55 feet boats with equipment cost from $40,000 
to

$75,.000: One .63-foot boat with refrigerated seawater storage cost

$160,000. :The deep nets cost from $10,000 to $15,000.

At least 124 of the estimated 300 net boats operating in Florida 
Bay

in January 1977 were fishing for Spanish mackerel, the other net 
boats were

interested primarily in pompano. These boats and their owners came,'," : jaliA "";iii(;' iiPi: iiiiiiliiiiiiii.£N £ £i,

{ 1 sl ? i lll. 8Ii~Y :a ~l"' l~;i 222...llid:,; " ','22211=221'
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primarily from Naples, Marco Island, and Everglades City, as well as fr

Marathon, the local port. Eight of the 124 boats fishing Spanish mackarel

were larger boats equipped with deep nets.

Approximately 67 boats, including those reported in Florida Bay, are

capable of operating in the large-scale Spanish mackerel fishery, Some of

these boats are also in the gillnet fishery for king ackerel and carry

nets of two different mesh sizes (some of these were fishing king mackerel

at No Man's Land last season). There are at leat 250 boats in the sall

scale fishery throughout the state. Table 1 is a rough approximation of

the boata in the Spanish mackerel fishery according to home port and fish

house, prepared with the help of participants at the workshop.M
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TABLE.. Fish Houses and Number of Vessels in Spanish Mackerel Fishery.

Small Large Extra

Home Port Fish House Scale Scale Large

Sebastian Siabeler & Simbeler 20

Cape Canaveral .'10

P t, Pierce Hudgins

Treasure Coast Coop 15 2

Cbarlie's Seafood 5 0

Inlt 7-8 6

Port Salerno :lsk'sa 30 . 5

Altman6
r~a ir;~ ji~~i~i~i iii iiiiiiiiiiiliiiilii'"" ilii i:~~ii R~~,iiiiiiiiiiiiiiiii iiili i iiii

Palm Beach Pinder 2

Marathon Angelo's 1

Marathon Seafood 3 4
Pinellis 4 25

East Coast 40

Keys Seafood 4
IiillNaples Kelleys 3ii ii

Turners 30

Capri 4

Pine Island 302

Dunedin 1

STarpon Springs 2

SCedar Key 
2

Cortezs.

Port St. Joe -51

Panama City - Peoisacola 25

250 67 1
{Qiiiliili iiii iiil I! ii Iiiii iiiiii iiiiiiiiiii~iiiiiiiiiiiiiii
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rt Salerno -Sebastian area and four in the Florida

Fshermen iii i i~ ~ a:~x;;
As a rough estimate approximately 500 persons,

mke a living in the small-scale Spanish mackere ntfihr ad

proximately 268 persons, 4 per boat, make a living i

ishery. With a few exceptions, the captains in

fshery appear to be 55 years of age or older. The averg g fcpan

ithe small scale net fishery on the Florida eastcosaorigt

Prchaska and Cato (this publication), is 45.6 years. oto hmhv

fshed all or most of their lives (average fishing expein ,273yas

Prchaska and Cato). Many fishermen are very pessimista botteftr.

ofthe small net fishery for Spanish mackerel.

Captains of large net boats are approximately tesm g ste-
iiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiii iii@ ii

captains of the smaller boats, but have had even more experience as :j
fshermen (average 33.7 years, Prochaska and Cato). Afe apor17

sson in the Port Salerno-Ft. Pierce area, captains <fl
i i 

; a a ;n i l i I ; ;, U i ll j i ,,," : iii: •:iii~iiii
!

wee dubious about the future of deep net fishing forsaihmakrl,~
iWn interviewed, 

one captai n who had been extremely i

(ver 1.5 million pounds landed by his two boatsa) was

hisboat. He believed that the Spanish mackerel. fishea ln ud
suport them and there did not appear to be other fisherisi hc
ofthis size (50 feet) couldpoitbypeaedrgProfitaby 

-

n

mackerel.Appoaimatly 
poter ilts re nvoved111h"",lf i a e r r t v x a o t a s c u t f o k a g a
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' Idetifyig a school of mackeral requires skill and 
experience and only a

fwpole have been successful. Good pilots are in great demand. They

rcie10% of the ex-vessel value of the catch set by the spotter pilot.

Other Support far the Fleet

The small-scale gillnet fishery of Florida is not specifically

diece to any one species. Most fishermen own nets of more than one mesh
i 

will catch almost anything available that can be sold profitably

ingly important to lobster fishermen due to increased competition

wihnthe lobster fishery.

Migrations make fishing for Spanish mackerel highly seasonal.

Acsibility of fishable schools in any one area is unpredictable because

osesonal variability and yearly variations in migration routes. Some

nihren follow the fish along the coast catching them wherever they have

teoportunity. They may cross the Florida peninsula whenever fishing

cniions are significantly better on one coast than, the other. The

va ion in annual catch between coasts can be seen in Figure 3.
Problems With Other Speciesa

-harks are a severe problem for net fisherman. The potential for

sakdamage to nets increases with depth and increases in temperature.

) W ihermen in the ladian River area report problems.with porpoises

a~~~ d'0igtheir nets (D. 'Odel1l, pers. Comm,}.hii i iiiiii~ji~~i~,i~i ii~iiiiiii iiiiiliiiiiiiiiii;
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PROCESSING AND MSARETEMS

Primary Wholesalers iiiiThe main primary wholesalers (ish houses) dealingiiiiii

mackerel were given in Table 1. In general they are the samea hsidealing 
in king mackerel.

Secondary Wholesalers

The secondary wholesalers of Spanish mackerel are the amea hs

for king mackerel.'

Prices

Ex-vessel prices fell from a 12.81c/1b. in 1945 to a low................
in 1958. Although the price rose slightly from 1958 through 197,te595
price was not exceeded until 1973. The price rose from1.50t

17.30c/1b. between 1972 and 1975. The predominant ex-vessel piedrn,

the early 1977 season was 180/1b. (Table 2).iiiiiiiiliiiiiii ,=,,ld' i NN ii i
Comparing 1945 to 1975 ex-vessel prices for Spanish and kin akrl

reveals very different trends for the two fisherica. The docksid rc.f

king mackerel has increased 150% in the 30-year period, whereastedi~

of Spanish mackerel has increased only 35%. Considering thatthcotO
living index increased by 112% between 1947 and 1975, the relativi ici i
position of the Spanish mackerel fisherman has considerably worsd.D

ii 
.0 

... i i

is publication) 
suggest that the in

smaller net fisherman is particularly poor. Both crew and captano
small scale net boat earn less than the 5h lbrenae
salary for fisheries,

It is not known why ex-vessel prices have remtet sla

the:u :ate 
!m. . Ea; ~iI~i~l ;'i j:~J~~; :lr;:;~ :~i ~;B~~~ ~i: I";I~i~;Os!~i
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TABLE 2. Landings and Prices.

SPANISH MACEEL

Prod. in Total Avg. rc

yer 1000 Lbs. Value q Per Lb.

1945 10,b38 $1,363,792128

1950 5,890 530,10009 0

1951 8,244 829,34610 6

1952 7,796 891,8621.4

s 1953 6,519 b44,729098

1954 4,949 603,77812 0

1955 4,814 496,805103
1956 7,455 591,181079

1957 7,831 699,308089

1958 11,138 836,464075

1959 7,002 613,723687

1960 7,717 734,658095

1961 7,146 708,16909 1

1962 9,447 915,414096

1963 7,528 685,048 0.

1964 5,882 538,791091

1965 7,784 875,7001.2

1966 9,185 1,045,2531.3

1967 7,669 740,825096

1968 11,473 1,155,33110 7

' 1969 ~ 10,533 1,265,013120

1970 11,674 1,397,2751.9

1971. 9,965 1,138,0821.4
-pa 1972 9,901 1,241,211125

1973 9,397 1,536,601163

1974 10,612 1,902,842179

1975 10,765 1,862,599173

1976 17,337 3,132,404180

1977 11,708 2,506,000 2.0

soure. 1 S 10rida Landings

a sme ric onboth coasts. jl j;i~~i~:: *.ol ;gi~g~ g~~l~; ;i
i~a~~:i~~:la:~~~~;;
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arked seasonality of the catch, and relatively poor

characteristics. However, a comparison of weekly Rev York woeaepie

and concurrent ex-vessel prices at fish houses in the PortSaen -Ft

Pierce area during a particularly interesting period of ecnmcsitr

(the Arab oil boycott of 1973 and the consumer beef boyot f193

indicates that ex-vessel prices are not highly correlated ihmre

wholesale prices. Figure 4 shows weekly spreads in New okmre

wholesale prices and the average monthly ex-vessel price atFr Saen

and Ft. Pierce fish houses. The two most interesting thig abu th

graph are: (1) the lack of correlation between ex-vesselanwhlse

prices; and (2) the periods on the graph for which informato eadn

wholesale prices is missing. Missing values may indicatethtn sae

were made on these dates or that wholesale prices were not eotdt

National Marine Fisheries Service on these dates. Hudgins efo n
Crane's Seafood were convicted of conspiring to fix docksid rcso

Spanish mackerel in Port Salerno during this period.

The pricing situation that apparently existed in thePotSlr -
Sebastian area for many years is thought to have been partially epnil
for the poor economic position of fishermen and may not be ua~u ota
area, although price fixing charges against fish housesar az a h
accounting books of a number of other fish houses ins south Foiawr
examined during the investigation but no :other evidence f#ISt
activities was found,

Some fiahermen strongly support their local fish houses 4 abetter commaication between all fishhou and t... i... ... the t.iosi.pbt..e .h two **gabap atiii eiiiliiii*-
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handling the largest quantities of fish, who perhaps hae abte

bargaining position with the fish hous- than those with saler achs

Markets
The marketing chain for Spanish mackerel is outlinediiiili

Spanish mackerel has traditionally been an important product i h rs

fish market. Until recently it was one of the few fish commonlyeavailable

in the fresh form. The popularity of the species may have beeninacdb

the fact that the season of peak production (early spring) cociddwt

the traditional season of peak demand, Lent. The major freshfs mre

for Spanish mackerel is now tbe southeastern United States inldg

Florida.

Recently a market has opened for frozen Spanish mackerelfiltan

steaks, possibly as much as 90% of the mackerel is sold in a foe om

Most of it goes to institutions. Fish over 1 1/4 pound are preralfo

fillets. Fish over 2 pounds are best for steaks. Many ofth rzn

Spanish mackerel fillets are sold to Morrison's Cafeteria chaiwcha

present has the capability of using at least 5 million pounds ofis(25
3miii in po nd f iletiis) iii ii

3 milio pondsof illts)a year, which amounts to approx:mtloe

half the average total annual landings. The recent increase inthsaeo

fillets is probably due to a machine that guts and removes thebcboe' r
At least one Miami company abips frozen whole Spanish mackerel the oW'

or ovor to Puerto Rico. This company sells some mackerel leas hn bd

Miami Seaquarium in Mimi and lipper isc in Alartiiir iA i'.ii
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kMERCIAL FISHERY

SPORT FISHERY

SMAL GLLET LARGE GILLNET

LOCAL FISH HOUSES

FLOIDASECONDARY

'WOESALERS

NEW YORK
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Corporation purchases 0.5 million pounds of fish a year. Spaish mackerel

is one of five species (others are Atlantic herring, blue ruaner, Atlantic

mackerel, and capelin) that the Seaquarium depends upon to feed its

animals. The proportion of total demand that is filled by Spanish mackerel

depends upon relative prices and availability. Until recently, the price

of Spanish mackerel to the zoos and seaquaria (30-32c/16) has been elight ly

higher than the other species. For instance Atlantic hearring until

recently was available to this market for 21Q/1b. In 1976 approximately

13% of the fish consumed at the Miami Seaquarium was Spanis mackerel. A

larger proportion of the total consumption was Spanish mcke1e in 19177

According to a survey of zoos and aquaria attractions by the National

Marine Fisheries Service (report in this publication), these institutions_.

utilize approximately 6.3 million pounds of fish annually. Of this, 22-31 ::rc

is mackerel, a general designation that includes both Atlantic and Spanish '
mackerel, which were not differentiated in the survey, The top three fish:X

groups (herring, smelt, and mackerel) accounted for 82.6% of all fishery

products purchased. Nutritional requirements are the number one criteria.

for selecting a species. Price and size are the other two important"

factors. Seaquariums require a very high quality product; in soae respect

their requirements are more stringent than those for fish for hund

consumption.

Only small quantities of Spanish mackerel are produced on the Flop

northwest coast in comparison with the production in Aut loia

portion of the northwest coast lading apparently io sol d

recreational fishermen, includin3 charter boats. sp~ihagagig

to sake An asellent snappe bait, =n: xi 1 ii ! m i Y i )ii i i ii . i ii.. f dfii

i ii .ii i, iiii~iii ii i ii i :iiiiiiiiii iiii i ii ii i ii'""i iiiiii iiii
iiiiiiiiiiiii :"i;;i ll siui nmiiiiiiiii iz~ Ii:i iiiRiiiiiiii iiiiiii i BRi~iiiiiiiiiii
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custmerssuch aMorrson's still have stocks of 1976 landings in their

RECRATIONAL FISHING FOR SPANISH MACKEREL

Spanish arel. isa spopular sport fish in the east coast area,

partculrly romPalm Beach to Port Salerno. R. Kleiser (pers. comm.),a

spor fihermn ad dealer in sport fishing supplies, describes mackerel as

bein "lke woan: exciting because they are unpredictable." Spanish

mackrelarecomonly sought by recreational fishermen in the Miami area

andalog te Glf coast from Everglades City, Florida, to Brownsville,

Texa. Sprt fshermen use feeding seabirds such as terns and gulls to

helpthe locte ackerel schools. The birds are believed to be feeding on

the amepre asthe mackerel. Splashing by porpoises feeding on mackerelction of mackerel schools. According to Deuel and Clark

lrecreational catch of Spanish mackerel in 1965 was 22.6

milionpouds.Deuel (1973) estimated the total recreational catch of

-Spnis mckeelin 1970 at 23.4 million pounds. Some discussion of the

receaionlfihery for Spanish mackerel is provided in the report by

Fishr icluedLn this publication.
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MAJO PRBLES OF THE MACKEREL FISHERIES, AS SEEN BY THE FISHERMEN

Joan A. Browder

We patcipants at the workshop were asked to relate what the

beleve tobethe. main problems of the king and Spanish mackere

fishries fisermen responded by presenting many general problems o

Floidafiseren, as well as problems specific to the mackerel fisheries

Temjrconcern of the mackerel fishermen attending the workshop wa

whattheyconsder to be a poor representation of commercial fishermen o

the ishey maagement councils and their advisory panels, in spite of th

legilatie madate to the Secretary of Commerce to "attempt to maintaina

reasnabl baance of interests on each council in making appointments.

At~reant~o oting member. of either the.Gulf or South Atlantic Council i

a comercal isherman. Furthermore, the advisory panels appointed b

thee cunclsare suppose to be "composed of persons actually engaged i

tla haves o, or knowledgeable and interested in the conservation an

nettge~ntofA given fiserey." Yet the. Gulf Council's adv sory panel oI/ 1.,} = .



coastal migratory and pelagic species, which includestemcrli

composed of three processors, five sports fishermn w hreba

captains, one retired partyboat captain, one marinaer
iiiilliiiiiiiiiiiiiliiiii"iiiillliliiii iiiiili i iiiiiil iiliiiiiiil iiiiiiililii iil~iill'; iiiiUiiiiiliiii1i iiiiilil

writer, and one commercial fisherman, who is from Flri1*B2cnrat

the Gulf's advisory panel on groundfish is composed as

three processors, two sports fishermen, and five commereilfsemn h

advisory panel to the Atlantic council is made up of

processor level; three commercial fishermen, includingtepsinto

the Organization of Florida Fishermen; two people whomakealiv

recreational fishing; one sportefisherman-conservationist n w udo

writers.

Florida fishermen are just as concerned about who mksterlsa

they are about the rules themselves, and they want a fair ersnainol_s~r.

the fishery management councils and their advisory panels ntewrso

one of the king mackerel fishetmen at the workshop: "If the councils are

going to make the rules that I have to live by, then let m epmk hs

rules. Then we'll make rules that I can live with, andwelacolihi

lot more in the long run."

Another related concern of the commercial fishermenith.teri<:

not enough biological and ecological information on Fidacmeca

fish stocks to allow the management councils to do a=

these fisheries. State and federal funds inveated i:iuii : aat;IIo n F o r d s t o c k s h a s b e e n v e r y l i mi t e d , wh i c h t h e E E,,,,

reflection of lack at public and governmental interest in

the fisheries as a whole:, Although a manmber of toa~r Y .e

deppdesroeddu to'oerisit$s puting 

WY "OIO 
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biological and ecological information about commercial stocks until they

are in trouble, when it is almost always too late to save the commercial

fleet, if not the stock.

There are no reliable statistics on recreational fishing for king

mackerel, although ecreatonal ishing is a very important component of

'.this fishery. Recreational fishing is important throughout the range of

this species but partionlarly important in the northern gulf,

Comparison of the estimates of the Angler's survey with 
the estimates

from the more carefully conducted Bay County study suggest that the

Angler's Survey may have overestimated the recreational catch. The

difference between the 1965 estimate (90 million pounds) and the 1970

estimate (65 million pounds), which were based on two different survey

methods,. suggests that neither may be reliable. Any estimate of the

quantity of king mackerel presently utilized by domestic fisheries would 
be

grossly inaccurate due to a lack of knowledge of the recreational 
catch. A

sizeable component of the recreational catch enters the market and is

counted as commercial catch, but no one has any quantitative estimate of

this component.

Fishermen would like to see some of the rich supply of scientific

know-how developed by this country invested in learning about valuable
'""" :iilidiiiiiiiiiliiliiiiiiijixiiiiiiiiiiiiiii

comercial fish stocks before they are overfished, so that these fisheries

.11 can be reghlated in such a way that the fisheries will be maintained on a

1 ng tergn basis. This is particularly relevant to the king and Spanish
a4oetp fipheries because the rate of exploitation has more than doubledki

ifh s t a y s p f e[ T pc~p for the o e~ge el~plitatib joistfisheren usig Mor

tM~i*ari, he, rtnt t t~uw' he ncsG$is bi nghurt ,b



that the stock would otherwise be endangered

King mackerel handliners have chargedta th neigopr in

results in the death of many fish in additionrotoewihaehretd

They say that larger fish are trapped byth neadkldbu no

caught. When net fishing for king mackerel waspracticed

a number of years ago, divers use to retriev thkigmce ltatwr

killed in the nettig operation but not t

fisherman who was once one of these diversVneCr ig oWstPl

Beach, described a dive as follows: "Approximtl ,0 onswr ae

in the net; I dived up an additional 2,900 pud rmtebto. h

mesh size was 4 3/4 inches, the same size bigue oa;tentws;

cotton, however, rather than monofilament.Esiaeofalsamutn

to as much as 25% of the catch may not be nesnbe ept h

possible importance of this factor to th fureo tesocn

scientific study has been undertaken to <eemn h ata osa

whether or not some differential effect on 1agr le niiul lgt
be occurring that would result in a greaterprsueoth raigSoc

than would be indicated by the catch.

Some long-time handline fishermen thinktaaig*eeo 
eaaLR

into distinct groups that congregate in the sam oaiayarftr

They believe that the absence of the fish fo n hs T4,

areas during the period of the year when th(1

that the stock has been depleted, They* i the ln L

the Naples coast ot a yef o r t h e p a s t "3 g aaC ,A s O _da ta~~~r ~ s i; r s i+ , I n~i~ .; ,ir,; i

>*wa oeri~he urngth 7n1t 7t

ti .<.. i.," + '. .Ih . c. y a_: ' ,:,t..':.a 7 .,II i~jIi I
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the future of the king mackeral stock, and they have an even 
more immediate

concernfor their own future in thia fishery, because the market demand ay

be even more limited than the biological stock in its ability to absorb the

greatly increased rate of exploitation. The handline fishermen ay be

driven out of business by the expansion of the net fishermen if the market

does not increase at a pace that keeps up with the expansion. This could
present serioueconoic and al problems through loss of livelhood to

the approximately.367 families now supported by king mackerel bandlining.

It is not likely that another Florida fishery could absorb these people.

As a matter of fact, both the Spanish and king mackerel fisheries have been

e . helping to ease the financial impact of the current crowded situation in

the Florida lobster fishery in the Florida Keys. If the mackerel stock

z were degraded or the smaller scale fishermen were forced out by the

expansion of larger scale fishermen, then this would compound the economic

a= problems of fishermen involved in other fisheries such as Florida lobster.

" Lack of markets for domestic fish and the dominance of foreign fish on

the American market is an important problem to the commercial fishermen,

who think that lack of sufficient markets is the main limiting factor on

domestic fisheries such as Spanish and king mackerel. The fishermen charge

that a powerful lobby of fish importers is maintaining a political climate

that favore the marketing of foreign rather. than domestic fiab.. They

believe that this is one of many instances where the U.S. governMent is

favoring other interests to the detriment of the American fishery. They

foner-why the government doesen't set up some kind of board to buy surplus

Mdastic fink when'it is'available for use in'poublic institutions and thefarif iiiiiia eiiuii
iiiiiiiiiiiiiiiiiiiiiiiiiiii

;;s~~a ll;;



crew and boats working when the fish are available and ot be closed do

by a saturated market, and the public wold benefit not osly on the short

term by getting a "good buy" but also by iusuring that over the long tera

domestic fishing products would be available.

There is a concern that king and Spanish mackerel imported into the

U.S. may have a significant effect on the market for Florida makerel.

Table I shows the amounts of different imported mackerel products passing

through the Miami port. Additional mackerel could have passed unnoted as

"unclassified" fish. Some mackerel may also enter the country through the

Terminal Island, California, port, but figures from this port were not
available in time for thi report. The available data (able 1) indicates

that imports are relatively small compared to domestic landings.
TABLE 1. Imported Mackerel Entering U.S. Through Miami Port In 1975

Product lllilil ; i iRome Iiimports Lai

kingfiah, frozen whole

ednezuela 43.4

k enfieh, cfron filleted Fr

mackerel, frozen whole cuador

mackerel, froten whole Mexico ] 4 t

Data from National Marine fisheries Service, Miami.rfaa el V ry1nscodo h t~ a+

" o 0:l g x d airf = lxa r tg ge t !n rxsx s + po

g would 4t: m1~lii1 a t ttza~ ~" a iiud"""" 'ry B loOiS
.iiii~i iii ii.4 A .. C = w tt 5'S~, IEB O,~ii
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Lack of tained persomnel was another complaint of fishermenliiii

attending the workshop. It is apparently very difficult to find

eparienced crewmembers, and public education programs to 
teach people how

to be fishermen do not exist. There are no courses such as those available

for electricians, refrigerator repairmen, and other technicians, although

a similar background of knowledge is required to operate effectively on a

fishing boat. Captains are forced to rely on untrained ces.
Iliinra I': ii iiii iiiiiiiiiiiiiiiiiiiiiiiii

Poor pblic sentiment toward the fishing industry is another probleii

that bothers fishermen. This problem is reflected in any ways, but one of'

the more significant is that many bays and canals are being closed to

commercial fishing due primarily to the attitude of local people and their

governments toward commercial harvesting of fish. As a result, fishermen

either can no longer catch certain species in quantity or are forced to go

further offshore to fish, thereby encountering greater capital expenses

for larger boats and greater operating overhead for fuels.

Fishermen complain that financing opportunities for capital purchases

are inadequate. The federal loan system is so unwieldy and full of red

tape that this type of loan. is out of reach of the average fisherman,

because he must hire the services of an attorney or some. other professional

peraos is order to obtain it.. Loans from local financial institutions aregenealylimited pa7yearpayback period, often at interest rates that

are not fixed( but expand with inflation.

In the Florida Keys conflicts are developing between net fishermen,

including those that fish for, Spanish mackerel, and the trappers that set

:as saorbhtep and atone crabs in Florida Bay. The peak labster season

C ugnsk o S x}mie precnde, ethe peak season for mackerel and Donmato
...........hiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

~11



it may not be economically efficient toiii iiiii" .iii~r iI:i~ 
:'

coincides with the mackerel-pompano seasonicesn h oeta o:conflict between these two fisheries.

Some mackerel fishermen are requestirgteSaeo Foiat ls

an area of Florida Bay to lobster traps Novmec5Mrh3.Te 
ru;

.. that this would significantly improve fi n d o rm e

netters and that there would be no substantia hnei h ac flgl

size lobster in the area.

During the past 4 years the Spanish akrlcth a nrae

significantly with the introduction of deepwtrgln ti .Faobe
@; ~oi a ..............l;~economic returns accrued to the larger, m

first 3 years, however, in the season nowe

lower than the earlier years because of

location of fish over rocky areas, and catcl iisprtrpipsdb'

fish houses. Nk

It appears that smaller boats and
profitable than larger boats with deep-wate erdrn rod ers
however, the smaller boats and shallow-water etn r oessanb

in "poor" years. Given the hisorca flcuton teanulmmitisqesinal i heSpnshdckrl 
ihey a spor he!moeepnsv eseswt hgefie'otsa

I 
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sujce o high temperatures. Although ice is used, it is difficult to

car loaitribute enough ice to satisfactorily cool extremely large

cace.Oly one vessel operating in this fishery, the 63 foot vessel

rt. Joe, is equipped for refrigerated brine.

Aparetly it is easier to maintain high quality in umid winter than in

th al inter or spring. The difference is possibly not only due to air

teprtrs but also caused by some factor within the fish themselves;

fihcuh in early winter and spring usually have food in their stomachs,

weesfsh caught in midwinter usually have empty stomachs. The fish

E'ke lne when their stomachs are empty.

Fihhouses appreciate differences in quality and sometimes pay

acrigy. For instance in Key West in 1976-77 some fish houses were

paig3 ,a pound for handlined kingfish at the same time net-caught fish

. wer bougt for 33C a pound (T. Pollgreen, pers. comm.). The distinction

inqalt between net-caught and handlined fish may be lost at the New

Yrmakt so that handlined fish brings no more than net caught fish,

priualy when large volumes are being handled. However, certain fish

hossmybe associated with a consistently high quality fish and theirs

ma etefirst to be sold at the New York market. Within the trade, some

fez r mpanies are noted for having higher or lower quality kingfish.

Teshopper at the retail. level is relatively unknowledgeable, and

kF thoe co:erned about maintaining and building a market for kingfish are

afadtat poor quality fish may enter certain markets and depress the

dsrblity of kingfish. These people contend that enforcement of Florida

lasreading fish quality should be strengthened, that measures should be

} t~kn to ive both fishermen and fish housea a greater incentive to, strive

fo [hgh Mity, ash that the public should be infork~ed that there can be
a bigdiffrlaein te qulity fknfs o h akt



Despite the problems that American fisheriesar fcig th.

fishermen have not seen that the situation cocerigexs

assistance ia changing. As one fisherman stated, "When Presiient Carter

took office and came before the American people to telltewhtewa

going to do, he mentioned everybody but the American ihra. h

fishermen warn that the U.S. government and the Americanpolargig,

to have to make a policy decision about whether or ntte ata

American fishery. And if they want it, they are going

soon to help solve some of the problems that have beenlicse nti

report. Otherwise, with no decision made, we will lose orntv ihr

and have to buy ALL our fish, not just more of it, from frincutis

increasing the dependence of the United States upon otle ain o h

basic supports of life. The fishermen ask this questin"Wysola.r

nation with one of the longest coastlines in the wor]dhv o okt

other nations for its fish?"LF-

IM PRESSIONS OF THE woRRHOP STAFFiJoan A. BrowderThe following are the thoughts of 'the workshop ste
workshop,

Variability in annual landingsl na fiabery are no rmal trttti
(1) variability in fishing effort;(2) variability the

exploitable stock; (3) variability an the catchability o4 ,

not known which of these are the majar factorsda agh
'q ,'fu. Kh he i 't



inflenc themacerelstoks.The exploitable stock may fluctuate due to

mri diiereie i i size of the parent stock. Variation in

l ouainsz u omre ifferences in larval survival or recruitment

fro on yer t anthe isa possible explanation for the fluctuating

Varitios i th poulaions of predators (sharks and porpoises) or

pre (trea herin) my aso be important factors. Shaw and Warner

(dato nubihdmnsript) point out that the Pacific mackerel,

(Scomber iiii iilieiiiid to have declined due to the combined effect

of nvionmnta fator, fshing pressure on the mackerel stock, and

..; ishig prssur on he akrel's prey, the Pacific sardine (Sardinops

Figue 1is n enrgyflo diagram that shows in abbreviated form the

which Spanish mackerel is an important
ltes a harvestable fish to its food chain,

beginin wih te~sn'senegy captured by plants such as phytoplankton.

A sppl ofnutiens povied. by mixing forces is important to plant..........i i ii i";;t: ~I~,- 9lnil;;iili~ .iiiiiiiiiiiii b~

p s currents and mixing that affect nutrients

can useplan prouct o tovary.. The plants support prey species of

mackrel arva auc as opaktop and prey fisheq of the mackerel schools

scm is also a food source of.mackerel prey.

Maclere ara fod (eterg)asurce of porpoises, sharks, and man.

Aa ?ang ishemen ave ~trong feelings about the changing catchability

of~~~~~~~ Spns ki4 oeflthat city lights, recreational boating,-and

OOMFhum act #it; aongthe coast may be causing the fish to migrate

furter ffs i eah~yar.Th au!suaet this as the reason why Spanish

mt ckrel to Ot Bssay Stgy in large tubbers. Othe fishermer

,iii iii
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belitve that netting the fish causes the fish to move further offshore.

Othe's think that cold fronts drive Spanish mackerel to sbore and that

schoole stay further offshore in mild winters. It is possible that these

ar ohr factors related to long-term weather cycles may cause migration

coe s to vary. Hawk Channel on the Atlantic side of Marathon was an

important winter fishing site Ear Spanish mackerel until 4 or 5 years ago.

Spais mackerel no longer appear seasonally in that area. Their absence

wasthought to be due to mild winters which allowed them to winter further

' north. However, 1977 was one of the coldest winters on record, but Spanish

mackerel did not appear in Hawk's Channel.

Earl1 (1883) observed that "in moving along the coast, the Spanish

mackerel appear to avoid fresh or even brackish water." If this is so,

then annual variations in fresh water runoff may affect mackerel's

behavior.; None: of these propositions have been seriously investigated.

Vessee Size

"size of vessel" was a primary topic discussed from several different

standpoints at the workshop, particularly by the fishermen. These

discussions were, very useful to the staff in providing insight and

improving understanding of such factors as why fishermen trade to larger

vessels and how vessel size affects the economics of a fishery operation.

Clearly both the" fixed costs and the variable costs of a vessel

increase with its size. The catch may increase more than proportionally to

the costs, so that net returns increase, uip to a point; but beyond that

point catch will be limited by stock, market, or some other factor, or

revenue will be limited by the inverse relationship between catch and

" price. There may therefore be an optimum vessel size for each fishery and

site classes on either oide of that optimum will be less economic.z~~ll""""l~~li ~ ulwl8~~1

t:"": ~ r ir ni
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In the ackerel fishery, larger vessels increase the :ihn pwro

the fleet by expanding the range of the tihning operation sotaa h le

can carry a larger net and fish further offshore whenathi steol

place that the stock can be found. This may reduce the varaiiyo h

catch from year to year, if catchability rather thenvraini

recruitment ia the main cause of the annual variationincth if

however, variation in recruitment rather than catchabilit stevi

cause of annual variation in catch, then larger vessels ma elsnot

effective than small ones; because, as the fishermen point ot ihrs

can afford to leave a small boat tied up to the dock, but heca'afodt

leave a large boat tied up at the dock. Larger vesselshaetbekp

working, primarily because of the large fixed costs, incluigh rgga

associated with them.

Why do fishermen buy larger vessels? Four reasonsmabe()te

think the larger vessel will bring larger catches at a lwrcs e£ R 

i 

iiiiiiiiiipound, (2) the larger vessel will give the more mobil

fishing power, (3) bringing a greater quantity of fish to1 fs os

gives them more power to negotiate with the fish house, imprvnthioz

vessel price, and (4) a larger boat is more comfortable,whc apto m

hold a crew.

Whether they pay cash outright or assume a mortgage, nctcae

fisherman can only buy a larger vessel if he is making mnyfo l;

vessel that he has. If theeianotm aelvsndarai

of size to economic returns that lookr like a dome (Figure 2 h

easy to see hown a man will be capable of trading to a larger na ut

ends up with a voeel that is leis than optimlly acooo,. '

rasge of vessel size that allows a tibu that x o

eg#1 

' 

'40"
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it will not be until the upper and of that range is exceam ta h

operation begins to lose money.

The fishermen's comments at the workshop suggest that

from economics may cause a fisherman to continue to increasetesieo

his vessel not only beyond that which is optimally economic,buevnit

a size class that results in a losing operation. These forcesaeprol

desires: the desire for the prestige that comes with ownigslre

vessel, which is an indication of "success" and a sign of satsanth

desire for the comfort that comes with owning a larger vessel.Telre

vessels are more comfortable because they are more stable inrogwetr

and they have more space for amenities. The fishermen spendtegrae

part of their lives on their vessels. It is little wonder ta hywn

the largest vessel they think they can afford, just as most pepewnth

most spacious and comfortable home they think they can affordIf optimum vessel size is a valid concept for fisheris

size that a captain can afford to buy may be one size class larethnha

which is economic. Due to the psychological forces thoughttobatvr.

the successful fisherman may eventually trade up to a size cls t1 I~

him unsuccessful. ? S.

Cash outright is not often paid for new vessels. Loansar kean

granted with the expectation that the operation will can

money. When a vessel is built that is too 'large to b ptd;
economically wvithin a fishery,:then 'aociety, as well as th B a

suffers, unless both "luck out" and the vessel can be utili" eratis

in auother fishery, either by the, same fisheraan or by oeoveiiiiiiiiiiiiiiiiiii is iisld ii 

vessel is wld, ;~o o~l~8PiiiiiiiiIiiiiiiiiiiiiiiiiiiiW i
'= '  
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than by leaving it sitting at the dock. If a fisherman cannot sell a vessel

that is conting him money, then he ay be forced to operate it even though

losing money. When a number of vessels anst be kept working even when

losing money, it seems likely that the. stock could eventually be

threatened, because economics will not prevet overfishing by limiting

fishing effort in this case. Large veasels under mortgage could possibly

fish a stock to near extinction before it becomes more economical to leave

them sitting at the dock than to keep them fishing. The ultimate coat is to

the fish species and society.

The past few years in the Spanish mackerel fishery may serve to

illustrate the conclusions just presented. The Spanish mackerel catch has

increased significantly with the introduction of deep water gillnetting,

which has required larger vessels. Favorable economic returns accrued to

the larger, more expensive vessels during the first 3 years; however,

during the 1976-77 season, the catch per vessel was lower than the earlier

years due to a combination of poor weather, location of fish near shore

over rocky areas that were dangerous to the larger vessels, and catch

limits per trip imposed by fish houses, obstensibly as a quality control

but possibly also because the market was saturated. From talking to the

fishermen, it appears. that smaller vessels and shallow-water gear may be

,a less profitable than the larger vessels with the deep water gear during

years of abundant fish and good fishing conditions, however, the smaller

T vessels and leas expensive shallow-water netting may be more euatainablle in
®£ ii" " :ii ' iii iiiiiiiiiiiiiiii

FO or" years.,

The .szpe of vegaels emplpyd in the king mackerel net fishery may beSit to tili thsa vessels in other fisheries during ii

of seson 'o k4 mackseret Unles the vessels can accrue enough:is: i s,,;" ~ii~i iiiiiiiiiiiiiiii

;a n i iiiiiiiiiii
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reene during the 3-month king mackerel season prevalenwhr tent

vesls are used, then these vessels must be employed in soe ohrfihr

duig other times of the year. At the present timetelrrth

1ese, the fever the alternative fisheries.

The potential for large gillnet boats from the in adSpis

makrel fisheries to enter other fisheries does not currenl pervr

prmsing. Although some mackerel boats are being fitte fo trwso

oprte in the shrimp fishery, this particular fisheryisardyvy

crwed. The opportunity for a distant water lobster fisheyo]o e

sudfishery to develop in the Gulf is not known.

The relationship between size of vessel and economicsofpeainn

th ackerel fishery is very interesting and deserves to esuidah. The purpose of ~~this brief discussion is ;ito raise <e ions n th s

tpcand not to presume to give answers on the basis of teifrto

gahred for the Workshop, which is not adequate to allwatoog

anlsis. An energy analysis and economic analysis of vesesienth
makrel industry should be very valuable to the industryantoSiey

Since the energy equeeze and attendant cost escalationta ea t

17,fishermen have had increasing problems keeping costs alo euif

thtthey can make a living from their efforts. Spanish akranvaa
hvbeen particularly affected because'of thegradsp

of increase of their costs and th rate of increase

pieof their product. A federal court decision on a Sher"

la ction confirmed charges that pric4 tfant, at 'least a

telocal 'dealers, has a ,centuated g 46 iation prolesir , r r, x 
,r 

7 i
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fisermn i th Pot Salerno-Ft. Pierce area. Although court cases are

rareit i widlytoght that fishermen, particularly those that control

relatolumes of fish, do not get a fair share of the market

valueof thirp out because money passes through many hands before it

getsto heis. ishermen who control large volumes of fish are in a

beter arginig psition because of the relative importance of one man to

a fih hose. omefishermen have improved their bargaining position by

associations such as that described earlier in this

reprtbutfisermn are notoriously independent and reluctant to unite,

andsom uncruulos dealers have been thought to take deliberate action

in n efor todesroy cooperative arrangements among fishermen. The Pine

LelndFloida Coperative is said to have been destroyed by this method.

Maretig aalyesand a wider dissemination of material by government

agecie miht elpthe fishermen improve their bargaining position.

g° Th presnt picing structure is a threat to the healthy functioning

of te fshey sstem because there is no positive feedback to the

u iefort is not rewarded the effort soon ceases.

Durale cosstems are thought to be characterized by mechanisms

ams at the end of the food chain to exert a positive

influence; oneegflow at the front end of the food chain. Sy.stems that

do nt hae ths "ositive feedback" are thought to be easily outcompeted

s. bythos thatdo. oney paid for goods in the economic system is like. the

w poitiv feebackthought to be neceseary to the long term viability of

L~cki~g g o sitive feedback to fishermen it the form of desirablex~,~

F lii~~ 1 * """ ""
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fishery will decline, perhape being replaced by some foreignfihrwic:: ,,,, ,=i = 
=

l~iauiiiiiiiiiiiiiiiiii £iiiiiiii l E IA

is receiving positive feedback from govetament or fras enteise h

result will be that the mackerel reseurce will be unutilisedo

utilized by a foreign fishery and reach the U.S. from a foreig aket

the detriment of our balance of payments.

The impressions of this staff from the field trips is thatteSpns

mackerel fishery is in poor condition. It is made upiifielderliiiiiii! iN!ii iii iii ii
individuals who may soon retire and little new recruitment

It is felt that this must be at least partially due to th1 emnl

inequitable pricing structure and lack of other positivefedakt

American fishermen from society.

Although the current fishermen may keep on fishing becauete r

not trained or oriented to do other work, they will eventuals i n

their children will not enter the industry to perpetuate an apl th

valuable family storehouse of knowledge about the fiaberythtmyb

required for a successful fishing operation.

The interviews conducted during the workshop tudy ii

most fishermen in the mackerel fisheries have been a fishemnaloiiiiialmost all their lives. M,,ost indicated that their fathers or

of their families also had fished for a living. The fishing

often a family enterprise with wives and children actively invle.Ts':

interviews taken as a whole gave the impression that thereeitiiiii~iia£~ 

i£iiii 

@Nistii n ct bodofdpeople identifiable as Florida fisherman fam
make up the "core" of the mackerel and other fisheries.

Commercial fishing requires highly sp u-o o r x c pised tragg

badd tnfomgnea intognexr
" Iil'.ut

e 7~BWlill~:I: ;~irrsrnrrrr c;
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body of people that inorporate this experience and training in their

family structure should not be taken lightly.

LIST OF FIGURES

Figure 1. Energy flow diagram of the Spanish mackerel ecosystem.

Figure 2. Hypothetical curve describing concept of optiaum size of a

fishing vessel.

WAS Or LOOKNG Ar FISHERIESA*

C. B:ruce Austin

In order to assimilate and interpret the phenomena associated with any

complicated real world situation such as a fishery we must have a

conceptual "window" through which we can filter the most important facts

from the immnensely complex world we -observe. care must be taken in

selecting the windata bpcause it ultimately determines what questiops we ask

and then try to answer. Numerous disciplines (e.g., physic, biology, see

R uhn, 1962) have historically had significant changes in their"prdg"

(Kuhn's concept of the window).

How. we view fisheries has also changed in recent years. For example,

the recognition that "fisherices" are comprised of pol fsemn

processors, household consumers) as well as fish stocks requires us to

include the. economic and saccial considerations: of people asl well. as '

biological considerations of 'fish populations. Such a perspective 'is

part icularly'important with the assigned economic and social as wiell as

biological responsibilities placed on newly formed Fisheries Managemeant

Councils iougl exteded jurisdiction (Fishgry, Conservation and't' " uppnr ,r 1 y 'lrO ,, tract Ha00 (33-"6 , O I 35I37,
:-y.8 I4 s 1,:., .

Mili
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Hsorical Ways of Viewing the Management of Fisheries

It is generally recognized that common property (nonea e)rsore

cnbe overexploited (Hardin, 1962; Schaefer. 1957), Fiseybogit

haetraditionally viewed the role of fiabery managemetashto

oaining the maximum sustainable yield (MSY) from the fis tc.We

MS s somewhere between a relatively low stock level and thI ags tc

ssainable by the environment, if a fishery was "underexlie"(tci 
~ i 

i iiiiiii lrriiii

tolarge for MSY), programs to intensify fisbing were recmne.Iaiery was "overexploited" (stock too small for MSY) pr

fsing were recommended.

These biological stock criteria policies have two shortcomings.eFrom

iecological perspective, they do not include the ia of the

reomended fishing effort level and resulting fish stock onohr pce

thtmay be influenced because of connections through th fodwb r
iniental catches.

The second shortcoming has been given substantialatninb

>cnmists, that is, MSY, nor any other strictly biologia crtia
inldes how people evaluate fishing or the catch. Fishing (o ee ational) occur because 

of the benefita 
it provides 

1
pepe evaluate fishing and fish are necessary. consdrtoat

unestand and predict the amount of fishing that will occuraddtaiA
te"optimum" amount of fishing and catch to be persues b

:a~ement program. The ecological and eooi hrcn
ad aesed in the Fishery MaaeetAt PL 42g

w i th r ep e t t o th e yI e d r m(A) which will provide the g~ n~edltR :"ii"il ii ii -" ii i:
xf :r{ . flvT 1,

!G r u eeo
!x i'E;"'s C'";
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(B) which is prescribed as such on the basis of the maximum

sustainable yield from such a fishery, as modified by any relevant

economic, social, or ecological factor.

.This tells us that we must consider what is "relevant" but not exactly

what are relevant factors or how ralevant factors should be weighted in

arrtiving at the optimem yield. Many people believe that "optimum yield" is

nvot .a useful concept because "optimum" can have more than one

interpretation. While this is true, it does not imply that optimum yield

is not a useful concept. The concept is that of a process, not a solution.

That is, it simply affirms that "optimum" must be based on multiple

criteria. Legislating that social decisions are complex and there is no

single evaluation method is not new. Cost-benefit analysis (Establishment

of Principles and Standards for Planning, Federal Register, September 10,

1973) states that all the relevant costs and benefits of a Federal project

must be considered.

It may seem unnecessary to many people to legislate that we must

consider all the relevant factors. It sounds somewhat like trying to

legislate. common sense into decision making. Unfortunately, there is a

real need to legislate -common sense into the formulation of fishery

management plans because those that have customarily studied fisheries

?(biologists and. economistsa) are accustomed to formulating their anlaysis

and presenting their results acording to criteria that do not consider all

the relevant. factors that should be considered in. formulating' fishery

., management programs. This is one reason that biologists and ecohomints

444@u 1agreeo th ;criteria for fishery anagement (Roedel1 1975).

i B~Whopsi totend to think fichery' management is for fish yield on thei;:ii i;,iliiilii'ii iii

aasumptioa ii eiiiiii f h r i .a miiiiiii£ sh i£ ? ¢ orii i ii i

6i i



economy that should be analysed and manrged in terseo t rltv

economic valne to the whole economy.Some econeists have strongly advocated that their E

superior for deriving the "optimum' amont of fisherye

(Crutchfield, 1975). Many biologists and others are not covne.I<h

mean time, both groups continue to develop more sophistictdaayia

models based on their separate assumptions. The economic

recent than biological ones. They began by "piggybcigiai

population dynamics models (Schaefer, 1957). They have ic eeoe

primarily through utilizing continually more sophisatedaayia

tools such as control theory (Smith, 1969; Clark, 1977).

The starting point for any fishery management pormi h

recognition that people do not "manage" fish, they manage

the process of managing people that utilize fish they iniety"aae£ i~ ....

fish stocks, While it is not reasonable to expect t
criteria could satisfactorily derive an "optimum," it is
to expect that people will try to formulate such criteri, tths sa

value in the concept of "Optimum yield" s articulat

Management Act, it is that it legislates against greaigfranl"

criteria solutions to complex problems.

social decisions, some form of political compromise whichor ihout "satisfactoy" information. At this tim to

ihfishey 0o10ias, perhps te bigest'dt -akett t

4 ... ... . .. s .ri S .. .... . - r« l"'I '1..... r.f L
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"completen understanding of fisheries before 
we can manage them. This can

lead to false concluaions that information ast precede actions. 
In fact,

ations will proceed with or without information. Those of us concerned

with information must decide that for* now we must 
do the beat we can with

the available information and hope that in the future information 
can keep

pace with decisions.

Bacognising that: (1) fisheries are complex systems of

interconnected biological and economic compartments, and (2) that'

decisions will be made now on the "best available information," perhaps we

need some new tools of analysis. What we "know" is not necessarily how

much data we have, but also our ability to organize the available data to

draw inference. Decisions can produce unexpected and unfavorable results

because of the way we look at a fishery or our inability to follow

complicated causal webs as well as from a lack of basic data.

Our (workshop staft) approach to fishery management is based on the

premises that there are no "solutions" to optimum yield or other policies,

only a range of alternatives. What is required is some method by which we

:. can readily explore the results of different assumptions about fisheries

(assumptions based on the best available information) when they are coupled,

with alternative management policies that might be contemplated. We

believe that computer simulated numerical models are the most promising

tools of analysis. They have been used with varying degreep of success in

business (Forrester 1961, 1968), ecology (Odum, 1971A), engineering

(Doebelin, 1972), add other disciplines through both analog and digital

computers.'

COmputer situlated numerical modals are capable of handling complex

met lnear dynamin #yagms that more closely represent "real world"Fl~l

J._. .... .. .. ....B~:
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conditions than most analytical models. Since it ie no psibet

disrupt fisheries (people and fish) by directly experiaentingwit

alternative policies, computer siaulated models can (to a liie:xet

act as surrogates for the "real thing" on which we cnhrlsl

experiment and perform various types of analyses.

The information we have thus far assimilated and the conrbtoso

the workshop participants will not result in operationl cmueisimulated numerical models. This is somewhere down the roaid bieiiiiii

organize what information we do have in a way that will atteI

the basic "structure" of the fisheries which will record the "oprmns

of a fishery system and how they are interconnected. We beliv hswl

be helpful to the Management Councile charged with developigmngmn

plans and be the beginning of our attempts to test the praciaiy o

numerical modeling in the form of energetic systems.

A metionyses earindr, ahconcul Windo Vies aFilere

A s m n i n d e r i r o c p u l w n o s a f l e h c e p sas 

k 
a n d t h e n a n s w e r q u e s t i o n s a b o u t c o m p l e x p h e n o m e n a . W e h v h s n s

energetic systems parodigm that is a relatively new wayoflkiga

things. Being "new" it is not easily definable in a cniege f

principles. It drawe on the thoughts of such diverse peopl*a1 ors

(business system dynamics, 1961, 1968), Ge®orgeaan-Rogan (ecaoiS192

1975),, Odum (ecology, 1971A,. 19718), behninger.. (higache sr, ")t

Kleiber (biology, 1961), and 81esser (engineering and wenq7194

basic concept that most of theae people have tn com ia

life processiea (which include Iihuman e¢onaaj ii titviiiiiiiiii i

iiiiiii iiiiliiiiiiiii~ I'iiii ~ ; ~ni : =; .......... i

iirric a iiil .

I d so.n em o aapdd i " ti
>8~Cbcr axn 'hendy 3



For xampe, ndivdu1 organizing, ecosystems, business firms,

nmics all have something in common in that they

are"opn" herodyami sstems. The smallest unit of analysis is an

enegetc "omprtmnt. Ina fishery, examples would be a fish stock,

fisingflet (ommrcil ad/or recreational), processors/fish houses, or

othr bsinsse inthemaketing chain. All compartments have three

charcteistis i comon.First, they are identified as accumulations

(stcks ofordredmater(e.g., biomass of fish, numbers of people and

boat in flet). he mtte is ordered in a fashion that it can do "work"

(trnsfrm nery i a herodynamic sense). Second, it takes energy and

mattr t orer attr ad a maintain ordered matter in its existing form

(e~., oodto ainainbioass, fuel and materials to maintain machines).

Thid, omprtmnts"wok"to import energy and matter from outside

souces Whn iporatinsare greater than maintenance requirements then

a coparmentcan"gro" (ncrease or change in form of ordered matter).

Conerslywhn mintnace requirements are larger than importations

thena cmpatmen "dclies" (reduction in amount or form of orderedCompartments- .. ~i~~ .;

Atth copartent, lvel we are, concerned with energy and matter

'imorttios,,and manteane .requirements and changes in ordered matter

(groth r dclin). iolgical, compartments such as fish stocks obtain

Chei enmy foo sorce) and matter (non-organic materials) directly'

rk f-,thir eviromant Asthe fish stock (biomase) increases or declines
x it ffecs th aialabilty O~itsenery andmattr sorces
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Most economic compartments (comprised of people and machines) obtain

their energy (food for people, fuel for machines) and atter (already

ordered in the form of boats and equipment) through money-commodity.

exchanges with other economic compartments in the economy. The size of an

economic compartment (like a biological compartment) influences the

availability of its sources of energy and matter. The meet im~portant and

obvious connection is between the catch and the resulting size of the

exploitable fish stock. Production can also influence the terms of

exchange (e.g., ex-vessel prices of catch or cost of purchased energy or :

materials).

An energetic systems approach does not necessarily conflict with

other more established ways of looking at fisheries. Unfortunately, such

of the controversy over energetics has been related to it purportedly being,

an energy theory of human value (Odum, 1976; Gilliland, 1975; Huettner,

1976). In fact, it is a value theory of energy. Energetic systems (or any

other form of analysis) will not explain what is of value to people,

However, given what is of value to people, energetics offers a "holistic"r

way to analyze the implications of alternative choices. That is, it off*V*

the only common denominator (energy) that conforms to a set of physic

laws (thermodynamics) that can be analyzed at the, compartemat. 1evel (e44

fish stock, fishing fleet) or system level (e-g. ecosystemsecquy

both biological and economic systems. Other physical units of wmet
are not applicable to economic compartmenta and the anetftropea

denominator 
for econoimic compartments 

(scaney) dote not £4@(14,

While energetic systems uAlnd. i siii , not u/lkii,

othe s Q i iii i iii iiii i . .. . . .iiiiiiiiiiiiiiiiiiii ""; iiii mii!;"==Ii lI , ii iiiliiiiiiiiiiiiiiiiii!
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data and methods of analyses. This workshop will be a start for us to

asimilate the kinds of information that will be useful for energetic

systems analyses. In the mean time, we believe this information, both

descriptive ad quantitative, will be very ueeful ia formntating the

fishery management plans for creaker and mackerae that will be undertaken

in the coming year. i""
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EVALUATION OF THE WORKSHOPS

Workshop Staff

The term "workshop" is probably somewhat misleading. Inomtn

flow was primarily uni-directional from the participants to be asilae

and organized by the workshop staff. The purpose of the workhp a

primarily to bring industry people together to "extract" as muhueua

socio-economic information as possible about the fisheriiiiiiiiiiiiiiiiiiii !i i! !iiiiiiii ii iii:iii i
informaiton was to be used in two ways. First, to be orgaedit

descriptive socio-economic profiles of the fisheries which areprsne

in the workshope final reports on croaker and mackerels, Secod h

information was to be a first step in obtaining information thatlol e'
utilized in system modelling (dynamic numerical monitime ther

iiiiiiiiiiii! iiiii i]I ~i
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PreWorshoFelddackound Pare

The ieldtrip by onnor Davis and Joan Browder to search out

infrmaionandselct orshop participants was necessary. Even if we

coud hve now wh toinvite to the workshops (which was greatly

inflencd bythefiel trps), these. people would probably have 
declined

to aten uness heyhadpersonally discussed the workshops 
with one of

the orkhoporgnizrs. This illustrates a feature of socio-econamic

proile tht cnno beovr emphasized. Socio-economic studies must begin
E:i

fhe "structure" of a fishery. That is, how the

sin the fishery influence each dther and the

nauareoreonwihthey are dependent. From a systems perspective,

thi strtig pintis hesame for understanding the biological system of

an ndiidul ogansman ecological community, or an economy. The

diffrene i tht fr te first two, information can be more readily

obtine frm drec obervation without direct "cooperation" from the

comonets f te sste being studied. In the case of an economy,

undrstndig hw te sstem works is more dependent on explanations of

ther rlesby eope atually in the system. The ultimate result of

fishrie stdie (boloical and economic), as far as industry people are

E:ccend:ianatrton in their livelihood. If they believe it will

be~~~~~ maiyvcane te cooperate. If they believe it will be a

negtiv chnge thy my. not only refuse to cooperate, but can provide

erroeou inormtio asto how their system works,

In hor, copeaton from the people in a fishery is absolutely

" u~eaaryfo unersaning a fishery. Unfortunately, establishing and

wwi iigg roringreltionships with people in a fishery is frequently
vi reti x rla i~el uniportnt ubli rcatias-tye prk b th



worthwhile investment because without th' foundato frdicson he

provided the workshops would otherwise have benvrulyueesi

their objectives of obtaining socio-economic infoatinta snti h

literature from people actually involved inanticipated that industry people would be qu

impressions than to voluntarily offer ones that

This turned out to be a correct supposition.

Workshop Format

The workshop had a highly-structured and closl-ol<d omt(e

background papers). Most of the sessions were Lediu n eercgie

by participants for what they were; namelya atep to"a"

information from a moderately cooperative, but aketicl ruMeee

there were differing opinions, a "concensus" (whenrahdwsob iedn

an American Assembly Style format. No "vote talig a sdC eov

disputes. Everyone was allowed an opportunitytoep sshs(r e)

views and all views were considered.

Perhaps the most enduring result was that

cooperative and less skeptical even though someo th tpis nvld «

"none-of-your-business" type questions. All indurypripatinbh

workshops said that, if asked, they would cooperatelfurther. Most i~a
people had never been asked to provide informatio ro~ pnal

their fisheries by scientists or administrator "

appreciated the opportunity afforded by the wetto ~ dl~j

think most fishery research is not relevant to thmo sf o.i

sometimes ertoneously conceived or ipeatract EINxiil";"~ i:lA

;;ru ;iR"'" /
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!+ hv nomto htwould be provided by industry people if they were

Mostworsho paticipants concluded the major shortcoming was that

thebacgrundpaprswere not distributed to participants several weeks in

advace f th wokshp. This should definitely be done if such workshops
il ;;r i li,*,liiiiiiilliiiiliiiiiiiiiiliiiii..iiiiiia e cidiiiiiiilii i iifuture.

Pariciant wre quick to refute faulty information in the

backroud pper bu not as quick or able to provide new information.

Thissitatio cold ave been improved if the background papers would have

bendsiiiieiier so that participants would have had a better idea

aboutwhattype oiformation (e.g., business records) they might have

brouht iththe tothe workshop.

In enealtheworkshop staff was somewhat disappointed in the amountngenerated as a result of the workshop (compare

bacgrond apes ad final reports). This was not due to a lack of

cooeraionby artcipants. In this regard, industry people were more

. cooeratve tan aticipated. It is believed this was a result of a

thorughjobon he re-workshop background papers and a lack of experience

in btanin th dsired type of socio-economic information in such a

Thecos ofconucting the workshops was relatively small compared to

the cots f asimlating and organizing. the pre-workshop background

materal. Tis sggests that if, socio-economic profiles are being

pr xe, i coud b cast effective to conduct such an "industry people

l~p 'darngth prepariatiod of A profile:/ Such a "workshop" abouldi i : iiii i "i iiiiii a

s ii, iii iiiiiiiiiiiiiii

k i ' .R'ig~ 
i

. ' . L? i. w' aib~



cnpresent their vieve of management plans or other oiista r

sumably based on biological, economic, and social

wkshops abould be viewed as methods of obtaining spcfcinomto

tt is not otherwise available and review of the fculcneto

infrmation to be utilized in formulating socio-econoit rflsta

>~cme the basis for management plans.irar:
N 
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FISHERY ACT OF 1976 AND THE MAGEiglt0001CIL8

Joan A. Brouder1

This report was prepared in response to numrous questions received by

the University of Miami staff developing the background inforation for the

fishery systems workshops on mackeral and croaker, sponsored by the national

Marine Fisheries Service 2. Questions were in regard to the composition and

responsibilities of the Fishery Management Councils. The questions were asked

by fishermen, whose main concern was how they could have impact on management

decisions.at~o oef Sta1rine and Atmospheric Sciened, University of Miami,)to~lE u;tt t } tr

f~t, t 0 034-02-351$

ajli~I
K i r~
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INTRODUCTION

The U.S. Fishery Conservation and Mhnugement Act of 1976 (P.L. 94-265)

was designed to perpetuate our nation's fishery resources ad to promote their

efficient utilisation. The Act includes the following:

1. Set forth "national standards" for the asagement of fiaheries;

2. Established the 200 mile "fishery conservation zone," which extends

from the boundary of state sovereignty out to a distance 200

nautical miles fm the baseline from which territorial sea is

measured; and declared exclusive national juriediceion over all

fiahery resources in that zone, incleding oceanic species that move
into estuaries or rivers to span and fishery resources of the
Continental shelf. Exclued are the highly migratory tunas:

skipjack, yellowfin, bigeye, and bluetin tunas snd at acore.°

3. Created regional fishery management councils to develop fishery
management plans for each fishery in the conservation management
zone of their regions; and

4. Declared that fishing by foreign vessels within the U.S. fishery
conservation zone would no longer be allowed, except under an
international fishery agreement and with permits specific to each
fishery and conforming with a fishery management plan.

The Regional Fishery Management Councile have the authority and funding:i to set up their own staffs and also to draw upon the services and facilities of Iiiiiii

the National Marine Fisheries Service and other federal agencies to organise,,i i il liiii iiiiiiiiiliiiiiiix: iii iiiiii I iii~li~x~~Ii a~i ~ ii= = iiii lP I iiiii =iliiiiiili iii = £ ili
develop, and evaluate information relevant to the developmet of the

management plans. These councils are required to conduct public hearings in

f appropriate areas to allow interestede parone to be heard in the develope@

of each management plan..iiiCouncils are required to establih and maintaa iiiii

scientific and statistical committee ° 4ade u gg

.I~;, - ii~ , , '1 , 4

i Ii i i ii ii
iliiill iiiiiiliiliiiiiiliiiiiiliili i i iiliii li liii il

I  
i iii 17 ililiil 

i  
i iil lili iilili!! liiiili,

!iiiiiiliii~iliiiiliiiiili ii i i ii iiiilii ll i ii li l i i iiii 11 1!iiii
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r
l i ~i 
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scintits.Thescintiic ndstatistical commirtee will assist the Council~iiiii lsiiiiiiiii~'"
in eveopig nd valatig tatistical, biological, economic, and social

infomaton rlevnt t a ishry management plan.

h advisory panels "described as being composed

of ersna ctullyenggedinthe harvest of, or knowledgeable and interesteds~dlil~l~~";l~~8ii
in te cnsevatin ad m neent of a given fishery." The panels will aid

the ounil i esablihin boh the goals and objectives of plans as well as

nffectiveness, and will serve as a communication

lin wih tosewhoopeateuner the management regime. Members of the panel

serv fo on yea bu ca bereappointed.

The anaemet pan or ach fishery must include:

A) a estmat of optmm yield," which is essentially the biologi-
call-deive "mximm sustainable yield," modified by the economic
andsocal onsraits of the fishery (an explanation of the concept
of otimm yeldis;iven in the Proceedings of the Symposium on the
subect avilale s Special Publication No. 9 from the American
Fiseris Sciey,5410 Grosvenor Lane, Bethesda, Md. 20014, iiiiaPrice: $3.00).

B) a estmat of he ercent of optimum yield that will be harvestedby the v. S. fishery: ; ..

C) rcommndaionsforconservation and management measures applicable
domestic vessels.

. dscritionof he fishery, including vessels, gear, stock,
rec~atana'inerets, and current foreign fishing.

E) 9ptikiat~o of a needs and recommendations for data reporting
$ oi&ct3$ Sttiatics submitted by any person in compliance

.eureet sha11 be confidential, by law.

3 n lon 44dlvcEpd by 'a regional council can also
w. F a~ I .,

4A ~r



A) requirements for permits by U.S. vesselas;

B) the designation of protective zones where fiahing ia prohbitdo
where gear types are limited;

C) the setting of catch limits, based on area, species, as,nubr
weight, sex, incidental catch, or other factors;

D) prohibitions or limits of specific types of fishing gear,vesl
or equipment;sl; ii i : ii: inu ni~ i~iiiiiiiiii iiiii i HHHI~iAii'i i BPBI~iIIBI4I~ jiiii-

E) incorporation of pertinent amaagement and conservation pracicso
the coastal states of the fishery are;:i F) a system of limiting access to the fishery to achieve optimudi

In devising a system of limited access, the council must t
account:

a) present participation in the fishery;

b) historical fishing practices;

c) the economics of the fishery;

d) capability of fishing vessels engaged in the fii iibe used in other fisherie; ia

e) the cultural and social framework relevant t h
fishery.

Each management plan must be approved by the Secretary of Commrei

orer to be implemented. To be accepted by the Secretary each planms
I 11

coform to national standards. The National Standards require thatfihr

maagement plans:

1) be based upon the best scientific information available; y

2) be ncadiscriminatory between residents of different States;

3) bendesugned to achieve the optimum yield of a stock of fih n

4) promote efficiency in harvestint techniqus or strategs;
5) result in reasonable administration 444 a norC4pmat cat

6) be designed to prevent overtaks.. =? a| _ fi 1III of fisherag,, o a aor innous basis he ,ap arpg"
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7) take ito account the variability of fish resources, the 
indivi.!;a-

lity of fishermen, and the needs of consumers and the general

public.

Publication and public hearings on the plan

The Secretary is required to publish each management plan in the Federal

Register immediately following approval. Individuals will have at least 45

days after such publication to submit in writing; data, views, or comments on

the plan. The Secretary may schedule an additional hearing on the plan, and,

based on its outcome, may postpone or revise the plan.

Councils may develop plans for fisheries predominantly within State

jurisdiction but such Plans may not be implemented under federal authority

alone, except in the fishery conservation zone. The State (or States) in

whose. boundaries the fishery is conducted may manage on the basis of the

F council plan but is not obligated to do so. The following statement from the

RAgional .Fisheries Management Council Operations Manual of the National

Marineg Fisheries Service defines the conditions under which state authority

ctan be Preempted:

"When the Secretary of commerce finds after a hearing is held
that the fishing in a fishery, which is covered by a, fishery
management plan implemented under the Act, is engaged in predomi-
nantly within the fishery conservation zone and beyond such zone,
and a, State has taken some action, or omitted to take some action,
the results of wbich will substantially and adversely- affect the:

., carrying out of-such fishery management plan, the Secretary of
Gometree may regulate thot fishery (iLe., stocks of fish treated as
a management unit, or any fishing for such stocks) within the
bquadariasonf thes~ae htta qenlwtr) h ttstt_(tRetanitra aes) h ttvolved 

*aY agpt'y to the $scetary 'of Commerce at any time for
r Ct t*,ghr sitasept # etah fish~ry.. ,If the Secretary

+ a:.a ~ i~r f4wk'h federal regulation was assumed no

at@ ##Op# regulation. It is
{' !d~cba fishery mst be predominantly

3 y° . i i3 C ' it " '



85ri ts to@ioreign vessela viiil beimiaide only vi
naryfonagemIen iiti laniI iii a meii a gm tp n

i lableement of the Ds e r m o et o tf Co m nm Mangll n pcreii ii i ii i i i
11 1111111111 11111 1111 1iliii 111111111111 1 1 " ""
ip v ish r supag e re de byans, th ptheiresioiii l ay th eiiie Siiriir of

Commrce nd red and. Caprove d . t EnfSe c er of hi Commerco satjovernng iin terna t af i sh ery agr ee me n e t (Gn c where: tiiI

lyhoit i p re coniemttlp.teuhoiydeari

mustig haefierisseifctoa sp cesg

Fnish ery agmistof re eets wire mae by te Belcwth eadt hs

or in a x Seciin r etarya ofm Commere. Ifac ntua ernaioanal ra ie aeiis no yiet avab£i i in the Depa.rouent. of Cmmres reea

pre imii anl i F iiii ie s (Jo nuiipihy D emlem b llem lC l tii II I

latter...pre ie e n a ivd yti etio Commerce Sieiiii si whiiiiare specifc to vesse, will begranted ony to vessls from contries tathat species in U.S. waters. 'major r sponsib li ty in the ouse of Ra reaentativ is the iM e r c h a n t M a r i n e a d F i s h e r e s ( J o h n M u r p h y , e w ., N YSenate the Committee on Com aree, 'Scie ne,&BI aii 1r .
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John Sparlaman, Dem., AL., Chairman) are 
primarilty responsible.

Gulf and South Atlantic Councils

The councils that will develop management 
plans affecting the creaker and

mackerel fisheries ae the Gulf of Mexico Fishery Management 
Council and the

South Atlantic Fishery Management Council. 
The creaker will be covered under

the groundfish management plan, and mackerel will be considered in the

management plan for coastal pelagic species. Thie states represented on the

Gulf Council are Florida, Alabama, Mississippi, Louisiana, 
and Texas. Those

represented on the South Atlantic Council are Florida, Georgia, South

Carolina, and North Carolina.

Council members

Each Council has as voting members:

a) The principal state official (or his designee) with marine fishery

management responsibility and expertise, as designated by the governor.

b) The regional director of NMFS for the geographic area concerned, or

his designee.

c) Others appointed by Secretary of Commerce from a list of qualified

individuals submitted by each governor. At least three names must be
submitted for each vacancy. Each state must be represented by at least one
council member in this category. "Qualified individual" means someone who is
knowledgeable or experienced with regard to the management, conservation, or
recreational or cammercial harvest of the fishery resources of the particular
geographic area. The Secretary of Commerce is required to attempt to maintain
a reasonable balance of interests on each Council in making appointments.

The Gulf Council han 17 voting members., The South Atlantic Council, has

13 voting members, WilikiAm H. Stevenson, regional director of the National

M4arine Fisheries Service in St- Petersburg, Florida, is ia voting member on

ht paqggil@ giot meir a ch cili are liated according to theire tg es

............ ,- .i. Lr..iiiii;, .iii. iiiiiiiiiiiiiiiii iiI, ,.n .iiii~i~ ii~iiiiii~ ~ iiii ~i~iiii

, ii rliiii iii i ii iiiiiiiiiiiiii ii

!i~iiiili~iiili
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new appointments are made each year. In order to facilitate thispeo

turnover, the first appointments to the councils have beenade 
for desgae

one, two, and three year ters.

The councils elect a chairman and a vice-chairman, who ervefoon

year. The chairman of the Gulf Council is John A. Mhos of Galveetod ea

and the vice-chairman is Theodore Ford III, of Baton Rouge, Louisiaah h
iiiiiiiiiiiiiiiiiiiiiiiii O l ", .,,,, 1 : 'I, niiSouth Atlantic Couni ci ic i is Edwin Joseph of Charleta Si

Carolina, and the vice-chairman is J. Roy Duggans of Brunswiok, Gaega

Each council also has nonvoting amakbers, who are designated as flos

1) the regional or area director of the U.S. Fiab and Wildlife Srie

or his designee;

2) the commander of the Coast Guard district for the geographcal
concerned, or his designee;3) the executive director of the Mariine Fisheries Commission

geographic area concerned, or his designeee; and

4) one representative of the Department of State.

Scientific and statistical committee membere

Members of the Scientific and Statistical Committees of the twoea mll

have been selected. Members of the Committee for the Gulf Council arelso,

in Table 3. Those serving on the South Atlantic Scientific and StatsScietifc Sucomitte meberCiiimi itee arei te iniii Table i

Subcommittees of scientific experts on each fishery have been app

by the Gulf Council. Members of the subcommittees for coastal sipt lt

pelagic fishee are liated in Table 5 and aroundfish are 'given ini Ta1L

Adv heaU Gahre maseii i~: iiiiiii ii i iiiii iiiiiiii ii iii i iiiii

iiiiiili iii iiii.FR l"io i"'"". i01 ~i0
T a e G u l f C o un c i l..ha s. .a....... ...

qa -panml for wewlz&. t; -a h
b i .O~, ;a~"~i~t;l:,,: y }li il
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Standing Cospittee

Mr.Gar KnghtLouisiana State Baten Rouge, LA
(Chaimenliniversity

(marine law)

J oUnivereity of Florida Gaislville, F
(Vic Char )(£ishery economics)

Dr. Sey RayTexas A & M College Station, Tx
(shallow water
oceanography)

Mr. Rtry SaferLouisiana Wildlife and Ne. Orleans,LA
Fisheries Coma.
(marine resource management)

Dr.Ricar ole Tes- A & M College Station, TX
(fisheries statistics)

Dr. Ewrd oudeUniversity of Miami Miami, YL
(population dynamics)

((D.A etadLouisiana State University Baton Route, LA
C.(rural sociology)

Mrs lto IngleEnvironmental Consultant Apalachicola, FL
(fisheries biologist) Apalachicola, FL

;.k, TBU[4. UL COUNCIL'S SCIENTIFIC SU03(TTEE ON COASTAL MIGRATORYT
AND PELAGIC ECIRS

? ' Dle Dewaiae Florida Department Natural Tallahassee, FL
Resources

Cenie rnod ,les Iabaratory Port Aransas, TX

11-'11n , c~ can Taras A & M. College Station, TX

r E. L. 8kao<,r M S BlLaboratory F ammna City, T;

Tail5., 'U~ COU M' SCIE8TT Ilc 3aCHNITTEE 0n GRouxmfls

EATS 

~~~~Pasaoulas 
MtSz 

Em Gta A

Pascagoula,..MSMr. C. L.Bryan . .

'. PessPark sad Wildlife Rockport, TI

.1 

ara er ofCoast Research Lab. Ocedn Spring., MS

fu~g; 

I

k M L t sti

{ ts W ..£ r

.. t4 .k 1 i x f'.li



TABLE 6. MEMBERS OF THE SCIENTFCADSTTSIA
COMMITTEE OF TBE SOUTH ATLANTIC FISEYAN EETCOCI

Mr. Dale Beaumariage Florida Department fTlaase L
Natural Resources

Dr. James Cato University of FloriaGievle L
Sea Grant

Dr. A. F. Chestnut Inst. of Marine Scine orha iy C
i (Chairman)
Dr. Thomas A. Clingan Prof. of Law, Univ.o im iml.

(former negotiatoro

Law of the Sea)

Dr. Peter Eldridge SC MarineChretn .
( Vice Chairman) Resources Institut

Dr. Donald W. Hayne NC State UniversityRlil C

Dr. Harold L. Mix University of Georia tes A

Dr. Kenneth J. Roberts Sea Grant National

Headquarters

Mr. Richard H. Stroud Exec. Vice PresidenWsigoDC

Sport Fishing Inst.=,=°=i (Ill i~iiiiiiiiiiiiii iii iiii -ii,, iiiiiiiiiiiiii I '" XILI
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inteest.Memers f th arisory panel for coastal migratory and pelagic

speces re ive inTabe 7 aMebers of the advisory panel for groundfish

arein abl 8. Memersof he advisory panel of the Bouth Atlantic Council

An xectiv diectrEs appointed by each council. The names and

addrsse ofexeutie drecors of the Gulf and South Atlantic councils are

MrW eE. Swingle
exico Fishery Management Council ii

541W ennedy Blvd.

TapFa. 33609

Poe 813-228-2815 (FTS 826-2815)

Mr ret D. Premetz
atic Fishery Management CouncilBldg."

~eim
SuhakBiNo Sothpark Circle

on, S.C. 29407
803-571=4366

The' ouc~s. enralymeet once a month. The meeting of the South

Atlnti concl i nomaly n the: 4th Tuesday-Thursday of the month. The

meeingof he ulfcoucilis usually on the 1st Wednesday-Friday of the

V moth.Notie o meeing Es be published in the Federal Register. They may

t aso e nnoncd i,'r~a -11 apers in th~e area in 'which the meeting is held.

a Te concis mae a~effrt o hold meetinsgs in different locations of their',*' regon. Mee

the public.

mangement Council may also be involved in

;s~ awfAr the king mackerel fishery. The executive
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TABLE 7. GULF COUNCIL'S ADVISORY PANEL 0N COASTAL MIGRATORY

AND PELAGIC SPECIES

Mr. Leon Kenney Pinnelas Seafood St. Peteraburg, PL
Processor

Cap. Roland Walker charterboat captain Orange Beach, ALii ii i ' i ii iiii i iiii iiiiiii ii ii ii iii£ L i iiiiiiiiiii in;iii i
Mr. David McKeithrum Pree, Salt Water Mobile, AL

Sportsman's Assoc.

Mr. C. W. Wade sportstisherman-biologist Dauphin sland, AL
Alabase Dept." of Conservation
and Natural Resources

Mr. Bobby O'Barr sportafisherman and attorney Biloxi, MS:iiiiiiii iii££iiiiiiiiii~iii 
rii i i aiDr. Wiison Couch sportsfisherman Baradi, LA,,,

Capt. B. O. Niquet charterboat captain Lynn Haven, FL

Mr. Marvin D. Burnett marina operator and Houston, TX 0
boat dealer

Mr. Raymond Muchowich retired partyboat operator Freeport, TX

Mr. John W. Blackwell sportfisherman Beaumont, TXC

Mr. Jimmy Pace processor Brownsville, TX

Mr. Gene Raffield processor Port t. Joe.F L

Mr. Harland Franklin sports writer Tallabassee, FL
Mr. Charles Carter commercial fisherman 1ey West, FL

it .:a

1 'T ut" r H ; i B: ' StH; ;F 1a f 3.
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TABLE 8. GUI.F COUNCIL'S ADVISORY PANEL 0N GROUNDFISH

Mr.Jon H bCristianson Quaker Oata Co., Pascagoula, MS

(Chaiman)(industrial processor)

Mr.HilirdA. ILe Bretton recreational fisherman New Orleans, LA

' M. Fed . illiams Williams Seafood & Poultry Birmingham, AL
(food fish distributor)

SJoe's Seafood Co., Inc. Bayou La Batre, LA

r3 (food fish processor)

Mi.Grdy .eman food fisherman Bayou La Batre, LA

q M";.Jon .lavar industrial fisherman Ocean Springs, MS

s. haid J.Suameragill Summeragill Interprises Golden Meadow, LA

(minced fish processor)

' r i etB Martin industrial fisherman Pascagoula, MS

.: r. ewtn errett industrial fisherman Moss Point, LA

' d lodM.$lde~r recreational fisherman Grover, TX

Ms.KaenSmth Northwest Pla. Fisherman'a Pensacola, FL
Assoc.

(commercial fisherman)= =

!ii i CSi"lla: ........... .

iii

~iawiiiiiiiii

- # yIF
L r > #1~1
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TABLE 9. ATLANTIC COUNCIL'S8 ADVISORY PANM

Blue Fulford Executive Director BraentnF
Organisation of": "' '"iii"iiiiii ii ' i i i"oii'RiR"'R
Florida Fisheramen

Clyde Kitchel Indian River SeastaF
Seafood Co.

Laurence Jacobs Georgia Valoa,
Fishermen's Cooperative

James W. Morgan Fisherman Miday G
and packer

Madison Howell Commercial fisherman MountPleasa
packer, shrimp fishery

Wally L. Shaffer, Jr. commercial fisherman Isle o amS

William E. Smith trawler owner, Atanic N
operator, packer, shipper,
Luther Smith & Sons Seafood

Ron Tillet Chief Wanchese WancesN
Packing Co.

Jesse L. Webb Pfluger Taxidermy HalladlF

William R. Dewers Le Fills Oak Hill Oakh
Fishing Camp

Dean J. Poucher outdoor writer and BluffoS
and sportsfisherman

Dr. Frank Carlton President, National ay
Coalition for Marine SvnaG
Conservation and sports

j fishermen s

Robert Simpson outdoor writer
and President of oor Ci

North Caroline Salt WaterF ilubiiiiiiii 
.i£ £ I

Fishing Club. 
yi~""""~ 

':"
Iii£ £ £ £ £ £ £ .iii I3 =

ii iiiiii iiii i i iii ii i ii

iii iiiiiiiii .. ....... i, !~iii i!,,,!
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Rico0091. Fiure1 is a decision making diagram showing vhr o cnhv

>nput otheecisin-making process.
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ECONOMIC ANALYSES OF PRODUCTION AND MARKETING

OF FLORIDA EAST COAST KING AND SPANISH MACKEREL

by

Fred J. Prochaska and James C. Cato

INTRODUCTION

King and Spanish mackerel accounted for 17 percent of Florida

landngsand18 percent of value of landings in 1975 [9]. King

macere ladings for the 1973-75 period averaged 7.5 million pounds

2.6 million (Table 1). For the same time period Spanish
i.fil adings averaged 10.3 million pounds valued at $1.8 million

9g14ce experienced relatively large rates of increased landings

>igth ast two decades. Comparing the 1956-60 period with the

t eetperiod, 1971-75, shows a 96 percent increase in landings

in akerel and a 23 percent increase for Spanish mackerel.

eecsin these fisheries exist between the East Coast and West

sofForida (Table 2). Landings of king mackerel generally are

r'othe East Coast. Dockside prices on the East Coast are con-

'' rabl igher than West Coast king mackerel prices in spite of the

la1dngs. The price differential is probably due to differente

DJ. PROCHASKA is associate professor in the Food and Resource

De partment, University of Florida. JAMES C. CATO is associt

a:K .if the Food and Resource Economics Department and extension
oist with the Florida Sea Grant Marine Advisory Program,

Florida.

for us5e in the University of Miami Fishery Systems Work

g)Spaif sh mackerel, April 28-29, 1977.PAlv 
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Table 1. Landings, values and prices of Florida kin n pns akrl

1956-1975

King mackerel Saihmcee

Year Pounds Dollars Price Ponds D

1956 3,425,698 380,762 .11 7,44,1 5908 8

1957 3,347,391 384,834 .11 7,81,9L1,0 0
1958 3,205,920 340,558 .11 11,13702 8708 D
1959 3,434,343 362,746 .11 7,02 ,5E1,7 0

1960 3,591,902 407,944 .11 7,71 ,2)3 ,5 1

1961 3,759,269 444,942 .12 7,14,7 7015 .0

1962 4,096,425 520,276 .13 9,44 ,1/1.1 1

1963 4,990,063 544,325 .11 7,52,9E8,3 0

1964 3,333,893 383,617 .12 5,88,9E3,9 0

1965 4,447,335 606,432 .14 7,78,7 7,0 1

1966 4,414,661 642,566 .15 9,18,2 10406 .1
1967 6,072,184 847,948 .14 7,66,7(6,6 1
1968 6,189,412 966,791 .16 11,47 ,1/,7960 .0
1%69 6,185,119 1,013,872 .16 10,53 ,4E,9 ,6 1
1970 6,709,694 1,334,449 .20 11,67.7 .9725 .2 .

1971 5,644,148 1,292,381 .23 9,96 ,4E,3,8 1
1972 4,867,623 1,306,528 .27 9,90,65,4121 .3
1973 5,928,846 2,134,712 .36 9,39,3 ,3,0 1
1974 10,401,155 3,271,879 .31 10,61 ,2 ,0 ,4 1

1975 6,319,230 2,354,849 .37 10,76,4 ,6,9 1"":: I': "si
i~i! ';i'l;iii is~. "."~'"i"!sr;iiillll- ""'i1

~~.,!!lr~ili~ii;.:ii I!!l'l~,jiiiiiii ~ ~ ~ V~
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in fishing practices and marketing difficulties. More nets are used o

king mackerel fishing on the West Coast which results in greater lanig

per day. Transportation difficulties associated with bridge conditin

in the Florida Keys place some limitations on value of shipments. Bt

reasons probably cause lower prices on the West Coast. Prices forSpns

mackerel are slightly lower on the West Coast which is consistant wt

the larger volume of landings on the West Coast.

The relative economic importance of these two species, the ine

fishing pressure and industry opinion all suggest king and Spanish mcee

should recieve priority in the development of fishery management plas

The purpose of this paper is to present economic analyses of producto

costs and returns and of the marketing system which provide necessarydt

useful in the consideration of a management plan which defines optimu

yield. Cost and returns are presented seperately for each speciesbeas

of different production characteristics in each fishery. In addition

Spanish mackerel net boats are analyzed in two size classes which r

sent distinctly different fisheries. A discussion of Florida East Cat t

marketing margins and an analysis of market and dockside prices fo1lw

the production analyses. Personal interviews with king and Spanishmakrl

fishermen and fishhouse managers and owners provided the primary databs

necessary for the analyses.

COST AND RETURNS

Ten hook-and-line king mackerel fishermen and 13 net-boat Spanis

mackerel fishermen on the Florida East Coast were interviewed during e,

.rary,.1977 to obtain production and cost and returns data fbr 1976.

Averages, ranges, and analyses of reported data are given for ±each

in the following sections,iiiiiiiiiii iii. il,, ,, i , ,, ii ill

iiiiiiiii ..3.ai z. _ .i . E K ..., ? ... ......«iiii iiiii iii i]£iiii!<ii£ i~ iiiiIi iii
]
i£ii i ii i~liiii iii~ ii £ iiiiiiiiii i iiii iiiii i ii

iiiiiiiiiiiiiii 1iiii "ii ii~iiiiiiiiiiiii

................I i '= i i iiiiii i iii
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King Mackerel

Production characteristics. Average age of the captain was 49

rs. Fishing experience averaged nearly 21 years (Table 3). The

rage boat was 29.9 feet in length and 10.5 feet in width with a

h carrying capacity of approximately 4,000 pounds. Eighty percent

these boats were of fiberglass construction. Horsepower rating

ed from 210 to 365 with an average of 264.

Number of fishing trips per year ranged from 100 to 270 for an

ge of approximately 182 per boat (Table 3). The average one-way

tance traveled was 17.5 miles with a range of 7 to 25 miles. The

al or average fishing trip was 11.1 hours.

nish mackerel and bluefish (Table 4).i

Ation insurance and other overhead items and averaged $3,354 per.I iii nra ;J

9, " .
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Table 3. Production and financial characteristics of Florida East Coast
king mackeral hook-and-line fishing boats, 1976a

Range in data

Item Average Low High

Boat:
Length (feet) 29.9 24 36
Width (feet) 10.5 8 14
Hull fabrication:

Fiberglass (percent) 80,0
Wood (percent) 20.0

Carrying capacity (1bs. of fish) 4,070.0 1,400 9,000
Age (years) 8.3 .15 20

Engine:
Horsepower 264.0 210 365
Fuel type:
Diesel (percent) 50.0
Gasoline (percent) 50.0
Age (years) 3.7 .5 8

Captain:
Age (years) 49.0 33 70
Experience (years fishing) 20.9 7 35
Income from fishing (percent) 67.7 10 100

Fishing characteristics:
Number of trips 181.5 100 270
Average one-way distance (miles) 17.5 7 25
Average hours per trip 11.1 8 14

Production inputs:
Fuel (gallons) 5,093.7 1,062 12,000
Oil (quarts) 126.0 24 600:
Ice (pounds) 49,246.7 10,000 100,000
Electric reels (number) 2.9 1 4
Jerk lines (number) 2.6 1 33

Investments (present value):
Engine (dollars) 5,710.0 800 12,50
Hull (dollars) 9,650.0 1,500 36,00
Electronic equipment (dollars) 2,010.0 450 2,550
Electric reels (dollars)49.10 

120;,. ;i ' s: I ;rii i100 ', 
. ~ ~ i

Other equipment and gear (dollars) 7549.0 0 300Percent with loans 30,
Percent with insurance 4

aBased on a survey of 10 hook-anid-line king mackerel boat capt$#

taken on the Florida East Coast duringFebruary, 1977,iiiiiiillili iiliiiliiiiiii iiiliiliiiliii i ilii ililliii i i ii iiiil

i 1 i "H k 3 h iiiii i{iyiii iiili i 11iis is#t#i aiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiii iiiiiiiiiiiiiliiii;£ £i"ii'i
i  
i"iiliiiii1iiiilii! iiiiii~ i+ iiiiii iiiiiiiil

; o l I:f i iiiii iiii ii iliiiiiiiiiili ii ii;,= = =# #
iliiiiil iiii lliiiliiiiilli 

= 
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Tal .Cost and returns for Florida East Coast king mackerel hook-

and-line boats, 1976a

R.ange in atab

Ite Average Low High

Pou rel 36,112.70 16,000 70,000

Dollars$17,459.84 
$ 7,680.00 $35,000.00

Spns ackerel 0 5,026

Dlas $ 50.4 0 $ 904.00

Dlas 
$ 345.2O3,

solash 
3 6,1.73 $ 2,0000 $,0.0

Totalii 
l

s51,329
Dolas $24,515.17

-------- dollars------ - - - - -

Ic cots 517.55 $ 1000 1,0.0

Fuel ~ 2,463.5 1,500.00 5,3000

Oil 104.92185

Fsiggear: 0 1UU.O0
,. Paaanes $ 48.80 50.00 375.00

Wire 151.80 36.00 250.0(
Q' Hoksand spoons 98.20 a 050.00

r.,' Sw 1es and snaps 30.10 2.0 0 1,625.00

Ohrgear 300.00 0 78,00
;w aicots and boots, 40.10 30.00 504.00

L Gloves206.60

Rpisand maintenance: 64.0317.00 1,400.00

Huland propeller 64.082.00 1,500.0(

Enin (and oil change) 588.20 0 907.00

;: Eetronic equipment 277.10 10.00 400.00

lectric reels 99..60 _ 100.00
Ohe gear 10.00

:a tal var1able costs $ 6,292.77
SContinued

s £ ;
i

t k E. : .."
ir i, ;ni ~ Iis~~l~inii~
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Table 4. Continued

Rne nd1ata

Item Average Law Hg

Fixed costs:
Depreciation:

Engine 931.75 466.67 1420
Hull 1,015.04 400.00 3600
Electronic equipment 542.75 187.50 840
Electric reels 117.24 24.00 200

Boat registration 28.65 115038
Insurance 215.00 0 650.00
Interest on loans 188.25 0 1,2
Bookkeeping costs 44.50 0 100
Dockage fee 270.80 0 500

Total fixed costs $ 3 36.9
Touad costs $ 9,646.75

Net returns $14,868.42

aBased on surveys taken from 10 hook-and-line boat opeaosnth
Florida East Coast during February, 1977,

bRange data do not total individual species reports intital

because highs and lows were recorded for individual operatioswih
w e r e n o t n e c e s a r l y he s a meH f o r s p c s o n . a l c s i t e m

ii 
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rm in 1976 (Table 4). Depreciation on engine and hull accounted for

proximately two thirds of total fixed costs.

Total cost per boat was $9,647. Comparing this to total revenue

$24515 gives a niet return of $14,868 per boat (Table 4). The

nagement, labor and capital inputs provided by the captain must be

sidered to fully evaluate net returns (or profits). Hours of labor

ovided by the captain is conservatively estimated at 2,014 hours when

actual fishing time is considered. At $5.00 per hour (currently

ad in other fisheries) labor income should be at least $10,070.

ent value of investment averaged $17,939 per firm (Table 3,). At

7.5 percent market rate of interest, returns t capital investment

re estimated to be $1,345. Total returns to the captain's labor on

T- > i
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Item Averg LoeHg

Boat:

Length (feet) 2. 02
Width (feet)7.668
Hull fabrication:

Fiberglass (percent) 8.
Steel (percent) 

1.
Carrying capacity (lbs. of fish) 4,5. 250600
Age (years)

Engine:5..51 0

Horsepower
Fuel type:16. 520

Diesel (percent)00
Gasoline (percent) 

100.0Age (years)
Captain: 1 3. .

Age (years)
Experience (years) 4. 06
Income from fishing (percent)7125 

0Fishing characteristics:
Number of trips18 

7 1520Distance (miles one way)15482
Average hours per trip 

9351Production inputs:
Fuel (gallons)
0i1 (quarts) 2,82, 80600
Percent with spotter plane 2983 2 0
Ice (pounds) 1.
Nets: - 5 ,17. 2330 1 ,01
Number
Yards (average per net) 8741
Yards replaced 4,68. 2, 0760

Crewmenc 2,59. 1,0S,70
Investments (present value):6 

2 ,Engine
Hull 2,921 200607
Electronics2,4, 1004.0
Nets 43. 10 0 '
Other gear 12,500 500 2,
Percent with loans 2. 5Percent with insurance 0::

a Based on interviews with seven boat captains durn eray 97

bRange data do not total individual seisri~t ntitand los' ecrde fo i divids f~r eac slseei~< °'wh1
f M 

.
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ii aveled was 15.4 iles with an average fishing day consisting of

9 s. Each net boat had an average of 8.7 nets each averaging 4,683

yards in length (Table 5).

erage catch and dollar returns. An average of 58,360 pounds of

mackeral were landed per boat (Table o) which accounted for

4 nt of total landings by these boats. Bluefish was the otner

ofprinciple importance landea by these fishermen. Sales of

p amackerel averaged $10,54 per boat while total sales of all

landed was $6,698 (Table 6). Total sales per boat ranged

6,200 to $49,00 in the sample of fishermen interviewed.
.x= arewman' ii i li iB ii

i iiii i i iii iii iiiiiiiii i iiii iiiiii ii iiiiii~i!!i iliiiiisliiilii



Rang ne
Average

Item per boat Low Hg

Spanish mlackerel:
Pounds 58,360.00 20,000 1000
Dollars 10,547.86 3,600 1,0

Bluefish:

Pounds 27,354.86 4,000 5,0
Dollars 3,565.36 4807,0

Other:
Pounds 58,829,57 1,200 25,0
Dollars 12,584.32 600 2,0

Tntal
Pounds 144,544.43 105,000 40,0Dollars $ 26,697.54 16,200 4,0

Fuel 1,711,16 4803,1
Oi1 243.91 1069

Spotter plane 302.92 0 216
Rain gear & gloves 273.68
Overhead 294.64 090
Ice 562.57 2441,0
Hull:

Repairs and maintenance 608.19 1441,0
Uepr pciation 418.89 20067

Engine 1,756.09 1,4502,0
Electronic equipment:

Repair and maintenance 134.56 035
NDepreciation 169.72 5023

Repair and maintenance 1,040.67 600 ,0Depreciation 3,237.68 1,6005,0

Total cost $ 10,753.97

Net returns d$ 15,943.57

averags based on records from 7 boats ranging in size from20t22fe

bRange data do not total individual species reports in this ttl eas
hih 110 low wer reorded fo eirdividual operations whichwr ocipiii e e r c eboaso re general rla ii eachyear oiiti-eIxiiii

dThese boats have crewmen on board for some'trips during the .is an average of 0.6~crewmen per boat. Data on the exact o Of

crewman's share per boat were not avallable, because the jtiiiiii . . small........re sometiml~s f>A11i1 5. + riiiiii ,!,iiiiiiiiiiiiiiiiiiiiiiiiiiii i~i ia ~ l ;;I ,,i, ........... .. .. .. . .. .. .. i

iiiiiii iiiiiiii ~ i iiiiii ii:,~o,~ ai l
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ti. Spanish net boat captains on large boats

average age of 45.5 years (Table 7) with an average of 33.7 years

f ig experience, Large iboats average 42.3 feet in length and 13.9 feet in

th a net fish carrying capacity of 29,17 pounds. Two-thirds of the

constructed from fiberglass. One-half of the engines were

powered with the remaining being diesel powered.

umber of fishing trips averaged 159.3 per large boat (Table).

ividual boats. The average fishing day was 11.8 hours which was

d an average of 425,000 pounds of Spanish mackerel in valued at

ni ) )i( ii )ii i ii ii)iii))iii))iiiibiiii~ iiiiiiiiiiiii~i)ii~ iiii

nt investmn ati
}iii eiiiaeuiiii4 +ii iiiii! iiiiii!!li!ariliiiii boat wiasi 

iiiiii iiiiiiiiliiii0i3ii1.iiiiiRiiiitiuiirinii
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Table 7. Production and financial characteristics of large Spagish mackerel
net boat fishing operations, Florida East Coast, 1976"

Range in data

Item Average Low High

Boat:
Length (feet) 42.3 30 55Width (feet) 13.9 11 16
Hull fabrication:

Fiberglass (percent) 66.7
Wood (percent) 33.3

Carrying capacity (lbs. of fish) 29,166.7 15,000 50,000
Age (years) 4.3 .5 10

Engine:
Horsepower 552.2 282 871
Fuel type:

Diesel (percent) 50.0
Gasoline (percent) 50.0

Age (years) 1.8 .5 4.5Captain:
Age (years) 45.5 25 61Experience (years) 33.7 10 50Income from fishing (percent) 91.7 50 100Fishing characteristics:
Number of trips 159.3 100 220Distance (miles one way) 21.8 12 30Average hours per trip 11.8 8 20Production inputs:
Fuel (gallons) 13,483.3 5,00

Percent with spotter plane 83.3Ice (pounds) 169,091.7 60,000 239,400

Nets replaced (yrs) 3.0 6 1

Nets

a i
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Tal 8 ost and returns for Florida East Coast large Spanish mackerel
n.....ieti boats, 1976 iii

Rangeb• i ii~ ia li III t~iil[il~ i iii~~iii
Item Average Low g High

' ii

Spns akerel:
Pounds425,000.00 100,000 700,000

Dollars $ 76,000.00 $ 18,000 $126,000

Pounds52,500.00 25,000 100,000

Dollars$ 6,766.67 $ 1,000 $ 15,000

Pounds38,583.33 10,000 100,000

Dollars$ 13,598.33 $ 1 ,200 $ 37,500

Pounds516,083.33 197,000 798,100

Dollars$ 96,355.00 $ 34,660 $147,250

-- -- - ------------ dollars----- - - - - - - -

Fuel $ 6,726.50 $ 2,400 $ 15,600

Ofl 174.98 46 400

Ce shrc 34,391.66 9,339 50,513

Ohrlbr 3,346.67 O 13,500

Sotrpane 8,645.77 O 14,725

R nger& gloves 1,172.98253,1

Insuance917.50 0 1,625

Interest1,725.00 0 5,525

Overead187.50 0 680

Botreitration 35.42 15 51

Reai maintenance 800.00 05 ,0
Dpeition 1,727.7820 3,0

94 5,000
Reai maintenance 2,082.3775 600
,D e iation 2,279.17756,0

Elcroi equipmnent:i4 750
Reaik maintenance 243.00 11283

ition 315.63 112 838

75 5,0005tpirf maintenance, 1 ,579.17250 $800
m ercat-ion $ 6,277.83 $2,0 800

i dt $ 74,536.32:

.I@ to an from 6 large boat,.(30 to 56 feet in length) operators
ii i i iiFi iiii 1,4
i ii in iiiiui iiii ii i repors i n this table iiiiiiii i ghs

for liiiiiid iiliiperatio isiwhichiwere not necessariiiiiii

} 4 Tt b i .
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MARKETING CONSIDERATIONS

Data and analysis of marketing information have been developed onl

for the king mackerel industry. The objectives of this section are to

(1) review trends in producer and wholesale market prices, (2) identify

the margin and shares in the king mackerel industry. (3) determine the

functional relationship between the marketing margin, market prices,

and marketing input cost and volume marketed, and (4) analyze the costs

of marketing services which make up the marketing margins (cost of mark

also applies for Spanish mackerel). Accomplishment of these objectives

will answer questions concerning price stability, changing market share

and margins and factors determining the size and variability of marketimTarg 15.

approximately 85 percent of the East Coast production. Secondary whole-
lliPrice Analysisiiiiiiiiiiii i iiii iii iiiii iii iiuiti iiiii is ba l y i i iiiiiiir t i iii i ii i i i: :

C~irlll|
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keting level in the marketing system are not available. Prices

lable at the producer level (sometimes referred to as either fish-

ice, dockside price or the ex-vessel price) and at the New York

erminal fish market [9, 10]. The New York price level represents

e level received by secondary wholesalers as they sell to other

ers and retailers.

th New York prices and Florida dockside prices trended upward with

able month-to-month variation during the 48 month period from 1971

1974 (Figure 1). New Yor prices increased $.0085 per pound per

ile dockside prices increased approximately $.0052 cents per

Smonth (Table 9). A comparison of coefficients of variation show
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Market shares were computed to compare the relative increase in pric
and margins (Figure 2 and Table 9). The fisherman's share of the New
York price averaged 57.9 percent for the 48 month period. No significant

trend over time was found in the regression estimates of market shares.3

Table 9. Regression coefficients, standard errors and coefficients of
determination (R) for regressions of New York prices Florida

time for Florida king mackerel, monthly, 1971-74Dependent variablnone Intercept Time coefficient R2 Procedureii

of retail prices [3, p. 57]r iiii t4 n dr r17 i ti*ni .i.it risil s r

ilr 

lliI;IB

a•~~ iiraai /
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Mt=a + bl P tR(1 (1)

margin in time period t,

the constant absolute'margin component,

the constant percent component of margins, and
~ 

eddt1 ,

= retail prices in time period tl.

1) was expanded to include an estimate of the effect of economies or

d es of size by including the volume handled or marketed during time

prot.The equation estimated using the 
Cochrane-Orcutt Iterative Technique4

fgeealized least squares is presented in Equation (2).

Mt = -18.2241 + .6688 PIN + .4325 Qt (2)

(7.48761) (.0899014) (.412269)

PNY =the New York king mackerel price in time period t, and

Qt = 100,000 pounds of Florida 
East Coast king mackerel 

landings

during time period t.

NY shows that an increase (decrease) of

nt per pound for king mackerel in New York will result in an increase (de-

ces) in the marketing margin of 
approximately two-thirds of one 

cent, holding

vouemarketed constant. This implies that a one cent 
change in New York

prcsare associated with only 
a one-third cent change in 

fisherman or dock-

i#prices. An,.increase of 100,000 pounds 
landed by Florida fishermen is as-

4-ed with a $.0043. increase in marketing 
margins per pound.d Equation (2)

" s that margins are: much more dependent on New York 
prices than volume

.h; 12idiand thus the cost of 'providing :the marketing services~
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Margin Variations and Marketing Costs

Costs of marketing Florida king mackerel were determinedfrmtes-

vey of fish dealers (initial wholesalers) mentiOl;lned earlier ontoi

East Coast. Cost estimates are presented in Table 10. Variabecohitm

include transportation, electricity, labor, telephone and boxes.Tas

portation is the largest cost item, amounting to $7.68 per 100 pudbx

Labor is second in importance in variable cost at $3.45 per box.Boe

used for shipping king mackerel average .$1.40 each. Electricitycare

are associated principally with icing activities. The relativel ag

marketing cost associated with telephone usage is because of cotan

coummunication with the terminal market. Variable costs total 139pe
box.

Table 10. Weighted average marketing cost per box of Florida EatCos
king mackerel during 1974

Item ~Dollars per bx

Transportation to New York 
7.68

Electricity95

Labor' -- "i;Iinrin:i,,;ia. iii , i iiii, i 3.45
Telephone,

.47

Boxes 
14

Total variable cost 
1 .5Oe 

h a

3.86 j
Grand total178

aA box is equivalent to 100 pounds.

prciverhead does not include return for equipment investment

i ii~; ii ii~ipreci ,.tion, .. ,.~g

R - t p a' y ,""'

Yra. f. 4 :: .yi ;'"S C:C' m.L + lE.a iii . ..tii.. .... ... .a. ... L'iiiliiiiiiiii"i i;~i i, iiiii =,~ ii ,~ '6ll i:=~ l~ ..i~ ii "
i liiiii iiii££i£ i.

iiiliiiiliiiilii illiliiI~ii
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had cost includes costs of the plant based on rental rates and

xpenses. No estimates for equipment costs were possible. Over-

ixed cost plus variable cost totals to $17.81 per box. This cost

include a return to the owners management function but does in-

Tearketing margin between Florida dockside prices and the New

ce represents two levels in the marketing system. These are the

wholesaler and the New York agent in the terminal market. Market-

ges by the New York agent were determined from the survey to be

iately 15 percent of the terminal 
iprice for king mackerel. Margins

iiida wholesalers were estimated by adjusting the total margin to

sente in Figure 3.i

si 
i ii

~~iii ! ... .. .... i i ii ;i i i
£

: ii iiiii iiii i 1 i1 i ii)] ii~ i ili1illi ii1 ii iliii1i iiiil(1ii i ( 1iiii~li1ii1 i ii1i ii ii 1iiiiii iii~ii 11 ( li i111lliilliii1 iiii i11ii!iiiiiiii ii ili

£ i i == 
=
ii i iiiii1 i iiiiiiii

iii~ iiii i £l iiiiiiiiiiiiiii iiiiiiiiiiiiiiiii iiii ii i i iiiiiiiiiiiiiiii)
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Gross sales for Spanish mackerel, bluefish and other fish by large

Spa h mackerel not boats averaged $96,365 per boat in 1976. Total costs

ed were $74,536 leaving net returns per large boat equal to $21,829

rices at both the New York terminal market and Florida dockside

Supward for the 48 months shown from 1971 to 1974 with the greater

asesoccurring at the terminal market. Month-to-month variations in

are considerable at both levels but relatively more unstable at the

on in marketing margins.
Ii i i i i i i =ii l l i li {iii ii l iiiii ii il i ii iiiiiiil i l i iil i iiiii i iiii iii iiiiiiii i i iiil i iiiiiii iiii l iiii i~ ii i i i i i~ iiiiiil i i iiiiii ii ii iii i iiiiii i iii iiliiiii i
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e following report was written for our constituents, many of which

d a this study possible. The report was not re-written for

p ation in a scientific journal for the following reasons:

1srge and important stratum (privately owned boats registered

utside of Bay County) of the desired sample frame was not sampled for

atch and effort. Before initiating the survey we assumed that this

tratum would represent about 20% of the private boats that fish for

ing mackerel from Bay County; ratio samplig indicate that thi

with any d 
egree of statiisticb liablw iiliy ewere unable,

therefore, to compute statistically valid confidence limits about our;7 i
i i i ii i i i
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INTRODUCTION

A study of recreational fishing far king mackerel in BayCony

Florida, was undertaken from April 1 through November 31, 197,b

biologists of the Panama City Laboratory of the Gulf FsheriesC

National Marine Fisheries Service. Information on catch and efor wa

obtained using questionnaires and log sheets provided to owners ofprvt

boats and captains of charter boats and party boats. Analyses of th dtiiiiiiii iiiiiiiiii iiiiiiiiiiiiiiii iiii iiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiii~ iiiiii~ ii iiii t I s niriirx

returned by these reeational fiahermen permitted us to stima

amount of effort expended in catching king mackeral and the totaln

and pounds of king mackerel.

Catch and effort data are extremely valuable to biologists,beas

the data indicate to biologists what is being caught, how much is en

caught, where catches are being made, and when catches are being ae

These bits of information obtained over a sustained period of time arete

used by biologists to determine abundance and distribution of atocso, 
• id fish and whether or not the stocks are being over or under fished.

Economists can also use these data in determining the value of recreatoa

fishing and related activities.

Ultimately, we wish to obtain data from all recreational fisherisi

the Gulf of Mexico. Because methods and techniques of getting thet dt

must be developed and tested, we decided to restrict our initial studyt

the recreational boat fishery for king mackerel in Bey County. The mIat

that were developed and the results of our study are presented in!3 e '

report. f

In the following sections, we first present a review of tam -w

statistice on both commercial sa4 recretioax1 cas oDC

the U*4. The4 we describe briatly theOfbr e

ii~ in;;;i ijii- ilin:iiiiiili i i i i i..L liii l bN 
.N 
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CountyFlorida.Nextwe stae our objective in the 1975 study nd

f w this with a description of the methods used in the study. After

ussing our evaluation of these methods, we present the results of our

as on effort, catch per effort, and catches.

STATISTICS O ING MACKEREL CATCHES

The U.S. commercial fishery for king mackerel exists mainly along the

ic coast of Florida. Landings and the value of landings have

sed from4.16 llion pounds valued at 0.53 million dollars in 1962,

8 million pounds valued at 1.3
1 milio dollars in 172. During

2, the total pounds of king mackerel landed by all U.S. commercial

th Carolina, 9,000; South Carolina, 1,000; east coast of Florida,

unds (3,489,000 plus 1,378,000), or 99.8% of the entire U.S. catch, were

Muh less information is available on U.S. recreational fishery

= ndings. Total numbers and pounds of king mackerel caught by recreational

lb - Eastern Gulf,
i' Bf } 4iAii

i i i i i i i i i i i i

i i i i i i i i i Y t i

iii ii iiii ~ i~ii I!i~i i ~ll l ~li~iiiiiiii iiil iiiii ll
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stingly, the estimated average weights of king mackerel caught for

egion were. Middle Atlantic, 5.0 lb.; South Atlantic, 8.4 lb.;

Ea,8.71b.; and Western Gulf, 11.5 lb.

Atempts have been made to compare the commercial with the

ional catches of king mackerel in Florida. In 1965, the Florida

gical, economic and sociological decisions if conflict arie in

party boats, and privately owned inboard and ouI I

c 1975, over 99% of the charter and pary
tihiiigiitiiiouy.Ail i i wheni 
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oats were availahle for charter and fee fishing, and according to

orida Motorboat Registration Division, 5,581 privately owned

d and inboard boats were registered in Bay County (Table 1). In

on, more charter and party hoats entered the fishery during the

and a large number of privately owned boats registered outside Bay

were stored in or trailered to Bay County and used for salt-water

g. In July, the numbers of charter and party boats available for

Sincreased to 60 and 15, respectively.

Ct of fishing from charter or party boats varies in relation to the

and type of fishing trip. Costs of salt-water fishing from charter

anges from about $90 for a 4 hour trip (nearshore) to about $300 for

our trip (offshore). These boats range in length from 28 to 65 feet

a and acommodate from 4 to 25 people. Prices of the chartered vessel

uuly include tackle, ice, and services of a deckhand. Fees per

f' fisheman for party boat fishing range from $8 for a 5 hour trip

(erhore) to $25 for a 15 hour trip (offshore). The party boats range in

a lengthfrom 65 to 85 feet and accommodate from 15 to 60 people per trip.

e Fe ea nclude tackle, ice, and the services of at 
least one deckhand per 10

-fsemen. All fees charged by charter and party 
boat fishermen include

a "runnag times" to and from fishing 
grounds.

T~ Mst of the privately owned boats that fish nearshore or offshore

c rangein length from 15 to 25 feet. 
The number of fishermen on a private

Potraries from 1 to 10.

T1e charter and privately owned boats generally use one of three

si$ techniques. Trolling is the most commonly 
used technique. Charter

Snm s 1 the surface (unweighted) and

' z i~e 'A' soe dpth elo thesurace Weihtp0 priate oat
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Table 1. Summary of charter boats, party boats, and registered private
boats in Bay County with retail value of prizes awarded to
captains or owners of each type of boat during 1975.

Prizes*

Value of Value of
Length of Number those thoseiiiiiiii :iiii iiii 'ii;~ iiiiiii~i~i i~ii'iiii Xiiiiiiiii ""iiiiiiii ~ F~i~;i iiboat in available available Number awarded

Charter 28 to 65 50 1,710 64 1,308

Party 65 to 85 13 375 24 375

Private

Small Less thani1i5 3,150 966 15s 231

Medium 1S to 20 1,982 608 9 175

Large Greater

than 20 449 138 8 130

*Penn reels, Ande monofilament line, Sampo fighting belts, Pompanette gaffs,
Dexter stainless steel knives, Sportmate cutters, Low-Boy coolers, Plano
tackle boxes, rainsuits, and True-Temper boat rods. (Use of trade names
does not imply endorsement by the National Marine Fisheries Service.)

iiiiiiiiiiiiiiiii i . i 1i££ii s. iiiiiiiiiiiiiiiiii

ik i iiiiiiii iiiiii i i'E"~:rq ~3-illi . ~ irlii~

" li ! -ii Frslr~~sl



lly troll less than four lines and remain closer to shore. Trolling

u ly is conducted in a straight line until fish are hooked, and then the

v l trolls in tight circles until fish are no longer being caught.

Ci ar trolling also occurs around structures (buoys and surface

forms) and over underwater outcrops or structures (artificial reefs).

R d scad, locally called "cigar minnow" is the most frequently used bait

mon, local, and scientific names used in this report are listed in

A second technique is often called jigging; the vessel remains close

to face ounderwater structures while the fisherman casts a lure toward

er e structure and retrieves the lure by jerking it through the

aur.

rnd acad, Spanish mackerel, ladyfishm

[3 'ii iiiii{ iiii iii{ rii
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Table 2. Common names, local names, and scientific names of fiabes or
groups of fishes mentioned in this report.

Comon name Local name Scientific name

Round sead Cigar minnow Decapterus punctatus
Pinfish Chofer a n rhoniboides
Pigfish Chofer Orthopristis chrysopterus
Blue runner Hardtail Caranx ag
Spanish makerel Spanish Scombetomorna maculatus
Ladyfish Skipjack E saurus
Mullet Mullet Mgigl ap.
King mackeral Kingfish Scomberemorus cavalla
Little tunny Bonito Luthynnus alletteratus
Dolphin Dolphin Coryphaenks hippurus
Crevalle Jack Cralle Jack Caranx hippos
Eluefish Bluefish Pomatomus saltatrix
Great barracuda Barracuda Spbyraena barracuda
Greater amberjack Amberjack Seriola dumerili

labi Ling Rachycentron canadum
Sea bass Squirrel fish Centropristis sp.Sand perch Squirrel fish Diplectrum sp.
Gray triggerfish Triggerfish Balistes eariscu
Gag grouper Elack grouper Mycteroperca mcrolepis
Red grouper Red grouper Epinephelus morto

Red hind Kitty Mitchell aieheu ggyatu
Scamp Scamp Reeoec pea
Wrsaw grouper Warsaw Epinepylu niri

Porgies White snapper calamus sp.
Vermillion snapper Beeliner Rhombo Ltes gorubena
Red snapper Red snapper Lut anus campec anus
Gray snapper Black snapper Lut anus riseu~s

1 ' ; "il~ ilin~i-k
iili:; ;; i,,,? ! xI 5-
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Fishes caught in greatest abundance by party boat fishermen include

r amberjack, black or gag grouper, red hind, scamp, warsaw grouper,

, vermillion snapper, reli d napper, black napper, dolphin, and gray

The objectives of our study in Bay County during 1975 were:

Todevelop an acceptable method for obtaining catch and effort

information;

. etimate the total amount of fishing effort expended to catch king

To determine the average number of king mackerel caught per hour of

i i that were to be sampled. The unit that we use was an individual
i iiii litiii i l i iii ~ ~ U ~ l I !ii .,. i i iiiiiiiiiii iiii iiiiiiiiii iiE~iii~iiiiiiiii~i iiiiiiiiii ii iiiiiiiiiii !iiii



by interviewing charter and party boat captains and from the Florida

Motorboat Registration Division. This population did not include,

however, all private boata that would fish, but were not registered, in Bay

County. Since there was no feasible way to obtain a listing of the privateIli~i ii' i iiliiiiiii iiiiiiiiiiiii iiiiiiiiii iiiii,: i iii iiii ii :; aiiiiiii iiiiiiiii iiiiiiiii i

boats registered outside of Bay County that planned to fish in ay County,

we were forced to use two sampling techniques which will be discussed

later. The nmker of boats of each type and size class are given in Table

The second step was to define the types of information we would obtain

from each boat captain or boat owner. We decided that we needed to know,

from a sampled boat on a particular day, whether the boat was involved in

fishing for king mackerel and, if so, how many king mackerel were caught, 1

and how many hours the boat was involved in fishing for king mackerel.

The third step was to decide how to obtain the desired information.

Three commonly used methods--personal interview, telephone interview, and

poetal questionnaire--were considered. We decided to use postal

questionnaires for most of our sampling because personal interview was too

expensive in terms of manpower, and we assuemd that telephone intervievs

would be too much of an inconvenience to the boat captains and fisherman.

The other two methods (personal and telephone interview) were ued in

special cases, bovever, as discussed later.

Postal questionnaires have been used in several fiabery surveya, but.

serious problems have occurred in almost all of these because of p

reeponse rates,.and because of non-response biae in certain situations ' E
a:attemptto preavent the .problem of poor response ir did the fll

(1) designed our questionnaire (Figs. 3 444 4) so that 4

amount of information was requested, ad it would be saty4 (S'4iiiiiiiiii~ iiiiiiiiii iii~iii~ i ii iiiiiiiiiiii iiiii~iiiiiiii iiiiiiliiiiiilii " I i¢! ! iiiiiii'"i"
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r rn; (2) incorporated a reward system so that each respondent had a

c ce of winning a valuable prise (we awarded $2,219 worth of prizes--see

le 1); a (3) promoted our survey by newspaper articles (6 June,

July, 17 August, and 15 October), a television appearance

September), discussions with local organizations (15 April and

uly), ad personal contact with the boat captains and fishermen. To

luate non-response bias, we also conducted a one-week telephone survey

private boat owners. This helped us to determine whether or not the

pet of boat owners that go fishing as estimated with postal

tonsre was siilar that estiated by telephone interviews.

SThe fourth step was to design the statistical methods for sampling and

alyzing the data. Each boat type (charter, party, and private) and each

ze class of private boat (Table 1) were sampled as indepenet units-Ax , ,,S Zi i i i i i
i i i i i

i~iii~iiir
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EVAATION OF SAMPLING iiii ETHODSii

In general, we were pleased with the response rates (ubro

questionnaires returned vs. nuher of questionnaires mailed)o

this survey and are extremely grateful to the charter boat capts, at

boat captains, and private boat owners that cooperated wihusi

conducting this survey. Of a total of 28,097 questionnairesemailed, the

following percentages were returned: charter boats, 58.2%; priat oas

-large, 40.6%,wmedium, 23.5%, and small, 18.5% (Table 3). A tota f 28

log sheets were given to the party boat captains, and 83.9% of teewr

properly filled out and returned.

The big differences in response rates in relation to boat tp rszi i iiii ! i iiiiiiiiii iiii
of private boat are possibly explained as follows. Charter bocapan

are dependent upon king mackerel for a major part of their livelho nare very much interested and concerned about king mackerel

Further, we were able to personally contact most charter boat; ] I i i • ;;; ;l;~~
iiiiiiiii" iiiiiiii 1Z~i;i~i iiiiii"iiii iii ii

iiiiiiiiiiiiiiiiiiii iiiiiiii iiiiiiiiiiii liiiiiii ' i iiiiiiii ii ii i i; i:i":ii iiiii ~ UWi E'

least one time to discuss our survey and saw several of them rqunl

during the survey. During these discussions they indicated thatih pieprovided an important incentive to ret ;;aurn thei rcxer r

of 58.2% was much higher than that reported in any similar atud htN

are aqare of. The reaponse rates from private boat owners were epce e

be lower than those from charter boat captains, because thebotonr

were not as dependent upon king mackerel resources and, exct fr

extremely small number, they were contacted only th

questionnaires and by newspaper and T.V. We were unable to evlae 4
effects of awarding prizes to private boat owners.

Due to the low response rates and our inability to discuse

our progra with each private boat oaazz vs questionted whhthe4tiiiii iii ni i l @;;;;j iir°Im411K-1, 'P,
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at returned cards were representative of all those who owned boats. Our

lephone servey indicated that our questionnaire survey was over-

tmating the percent of private boat owners that were fishing on a

ticular day. During the week of September 14-20, the number of

estionnaires mailed to small boat owners was 269 (38 returned) and to

rge boat owners 13 (4 returned); telephone calls were completed to 90

all boat owners and to 8 large boat owners. Both questionnaires and

elepone calls obtained information for a 7-day period. For small boats,

e estimated percents of the days that boata fished were 3.0% by

estionnaire and 0.2% by telephone. For large boats these percents were

4.3%fromquestionnaires and 5.41 by telephone. Based on one week's data,

tentatively concluded that a serious response bias occurred in using

iled questionnaires to determine the percent of private boat owners that

nt fish for king mackerel. Another indicator of this bias is that the

Ssponse rate by boat owners increased with an increase in boat size

(able 3). For private boat owners the likelihood of the boat being used
iii i ri£ i i i i ilililiililiiiiiiilliiliiiiiiilii ii iiiiii iiiiiiiillii iiiliiilii i iiiiiiiiiiiiiiiiiiiii iillliiillsiiiiiliiiii!iii!iil i iiillii iiii ii iiiii ii lliiiii;iiiliiil

"il L il iiiii iii iiiili; iiiiiiii iii i iii ii i iiilli iiiii iiii iii ~ liiiiiii ilii i i i i !ii iii iii iiiii ii i ii.~ ~ l

iii iiiii~ ~ iiiii~ii iiii~iii~ i - r!iii~iiiii ~~iiiiiv~ ~iiiiiii e iiilil
l ~i l

.,,

ii sro il

ln;~ioIin ilnNa ; I ., i i ii ii i i ii

iii ;i liiil ilii i iiiiii iiiiii iiili~ i iiiii~ i i iiliiii !iii~£ = iiiiaiil

ii i i i i i li i i i i i ii i i= = illiiii ililil iii iiii iiii llil i lilii l ii iil i ii"iililiii
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Table 3. Summary of response to questionnaires in the kingmcee

survey in Bay County in 1975.

Number NumberPecn

Boat type sent out returned rtre

Charter 3,242 1,887 5.

Party**

Private

Large 2,276 925 4.

Medium 8,002 1,877 2.

Small 14,577 2,691 11

*Data not applicable.
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Based on the above, we believe that the following general mehd

should be used for similar surveys in the future: (1) that te sm

techniques that we used, including the prize system, be used in suvyn

charter and party boats, and (2) that a telephone survey be use fo

private boats.

BOAT PARTICIPATION IN THE FISHERY

The king mackerel survey in 1975 began on April I and and

November 31, a total of 244 days. Assuming all 244 days were fishable h

eharter boats utilized more of these days for king mackerel fishingta

did private boats (Table 4). On the average each charter boat fishe1 o
king mackerel on 94 (38.6ii) of the 244 days. Private boats fished o

average, less frequently, the smaller the boat the less it fished (ag

boats, 2.4%; medium boats, 0.3%; small boats, 0.1%).

Seasonally, the participation in the king mackerel fishery byec

boat type increased from less than 5% during the first week in Arl

attained the highest values during June through September, andte

decreased to below 5% by November 30 (Fig. 6). The highest partieiatd

by month for each boat type was: charter, 61.3% in June; private--lre
" r

3.8% in June; medium, 0.7% in September; and small, 0.2% in Septebr

Participation increased and decreased much more gradually between -ek 4

periods for charter boats than for private boats.

FISHING EFFORT AND CATCH PER EFFORT

Our study indicated that a majority of the king _mackeral fish~"

occurred from private boats, both in-county and out-county. Mot f4@ *

private boat, effort was expended from out-cut ot ?A
private boats were out-county; Table 5). The total privata $4 4 (

" s
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mary of counts made at West Pass in 1975 of private boats assumed

ohave gone fishing for king mackerel.

dyTotal Percent

ts unty Number out-county boats number out-county

ted boats Florida Non-Florida* All boats boats

23 20 41 61 84 72.6

87 86 116 202 289 69.9

22 28 56 84 106 79.2

Aug 25 34 41 82.9

27 1 33 64 91 70.3

hio, South Carolina, Tennessee, and Texas.
i 3en !

meS . 4} r N

1a
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-0 i i i iiij laflili {7" 4" iiii ; 1 $ ll ii

charter and party boat effort (40,185 hours). Private boat owner

County expended only about one-half the total effort of the local

and party boats (Table 4). The, our analysis showed 17.7% of 1

to have been expended by in-county private boats, 47.82 expended

ounty private boats, and 34.5%expnded by ocal charter and part

ii he amounts of fishing effort increased gradually from th

seasonal highs for medium and small boats. Large private boats exbsudden drop in effort in mid-August.ii

related businesses.f Lk' !
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Sand large private boat (Table 4). Expert rigging, boat-to-boat

cations, and extensive fishing experience associated with the

boats and their captains all contribute to making the charter boats

m an twice as efficient as the private boats at catching king

l. Party boats had the lowest efficiency, only 0.1 king mackere1

r. This catch rate is low since the party boats do not ordinarily

hing techniques designed for king mackerel.

timates of catch per unit effort provide our most basic tool in
malea 3:644ed" by recreational fishermeniwerei'takenibyinon.-county

n, i ~ iii~iii~ i i iiiiiiiiiiii~ iiiiiii~ iiiiiiiiiii iiiii~~iiiii~ ~ ii~ii!iiii~ ~iiii~ iZ~iiiiii~~iiiZ ii~i~i~iiii~ iiiiiiiiiiiZ iii~iiiii~iii

!i~ ; r~i: l~cl :;; ~: i I a ~l1a~ls ; Rri;"; ~ ~;
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Aiii 1and ovemlbei 31,19i75. liii

Catch Preto oa ac
Boat type In County Out County Both In Coun

Charter 114,136 ---- 114,136 51.

Part 1,419 -- 1,419 0.6 .subtotal 115,555 --- 115,555 52 0r 5.Private*iii 
i i

Large 14,279 38,411 52,690 6.4 7. 2.

Medium 10,435 28,071 38,506 4.71267.

small 4138 11 131 15 269 1. 06

*For Private Boats, the estimates were expanded by 100/27.1(36)t con o

729% of the boats that were not sampled (see Table 5)i i ii i ii i. i.,,

Ii=iit iti : ii i in$iilll«. xlili sc: : : : =

iiiiiiiiliiii iiiiiiiiii Iiiiiiiliii i ii
=

rij~i
iiiiiii iii

= 
81 === i Bi=' ii iii ii iii i : i iiiiiiiii i i~

iiii i 10_iiiiiiii£ljllll~~iii;

.,,,,



140

largestcatchesweremadeat different times of the year ro the

r and party boats and from each size class of private boat (Fig. 9).

t catches were made from late July to early September from the

r and medium size private boats. Largest catches from party and

private boats were made from late September to early Oetober.

t catches fra large private boats were made in mid-June.

Athauh the local charter boat captains stated that the abundance of

cel is an important recreational resource of Bay County.

telephone survey.
i

i i II E l l ~ i i ii i l ii i i ii i i iii i l l = i
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private boats) of the total number of fishing days (244) that were

spent fishing for king mackerel by boats were: charter, 38.6%;

private--large, 2.4%; medium, 0.3%; and small, 0.1%.

iihe highest percentage participation in the ay County king mackerel

fishery occurred from June through September for all recreational

Estimates of the total boat hours of fishing for king mackerel were:

20,721; and private boats registered out-county, 55,740.

. .e 1975 season was the
A Acdgoh lacrro cptains,

tS - ki mcr i rct e u h sh

i"1BB"~~pl~~~l1 
1

I!I~rll~E~ ~~.f
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anall and averaged about 5 pounds each. Nonetheless, over 1 million pounds

of king mackerel were caught in the Bay County area.
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In Northwest Florida, the primary harvest pressure placed on the

g Mackerel resource comes from recreational fisning. "Recreational

4ing" includes private boats and commercial charter boats.

The coercial King Mackere fishery exists principally on the East

st of Flrida. On the Gulf Coast the main catcn seems to occur in

thwest Florida. A huge percentage - over 90% - of the U. . commercial

g Mackrl catch is landed in Florida. Of the total commercial catch,

thwest Florida (Wakulla through Escambia counties) accounts for less

King Mackerel are taken on relatively small commercial boats (20' to

The recreational landings are evidence of the fishing pressure. In

!==Gf averaged 11.5 lbs. " ' !
l , ,i~': P i~ '"

@~""~
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Kings in the recreational fishery are taken by cammercialI charter

boats and privately owned boats. Charter boats in Northwest Florida range

from 28 - b5 feet white private boats that fish Tor King Mackerel generally

range frolm 15 - 25 feet in length. A Taw exceed e5 feet and are as large

as charter boats. Private boats carry from 1 to 10 people while cnarter

boats carry from 4 to 15. Sone charter boats are licensed. for up to 25

passengers but fishing trips with such large numbers rarely fish Tor Kings.

Head boats kparty boats) fish almiost exclusively for bottam tish and there-

fore are not considered important as King Mackerel harvesters. They range

from 65 - 85 feet, carry up to b0 people and charge about $25 per person.

Cost of fishing on charter boats varies with the length and type of

Tishing, number of people, popultarity and reputation of the vessel, etc.

Local charter boat associations fix minimum fees. On this coast, a half U

day t4 hr.) trip for Kings cost at least $100 and a full day trip costs

$'L00, at a minimum. Bait, tackle, ice and decxhand services are included

in the fee. Food, drinks and tips are extra. :

Numbers of recreational boats fishing King Mackerel is almost impos-

sible to estimate. In Bay County alone, 1975 boat registrations were l.

approximately 5500. Of these, I would guess one-third fished at least

once for Kings. The estimate of charter boat numbers is more exact:

Port Number

Wakulla 3

Mexico Beach 5

Panama City 65

Ft. Walton 3g zs.'

Destin 80

Pensacola pilTotal ,; M,
MI
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re are also approximately 30 in Alabama and 35 in Mississippi. Along

remaining Gulf Coast of lorida (not including Key West and Marathon)

re are about 12u charter boats. Key West has approximately 35 and

athn 40. It is i important to note that the KIing Mackerel is the "bread

butter" fish of the charter boats although, more and more charter

there are three fishing techniques used by the recreational King

rift or anchor

igfish. .... ! a I

ii i i==iii i i ii i iii iiiiii iiiiiii iiiiii iiiiiiiiiiii= : iiiiiiiiiisiiiiiiii li l i iiiii iii iiiiii iii iiliiiii lii'liiliiii"i

£ £ e ~ t ~ g ac ~ ~ h~e == = == = = = == , i iiiliii i iiiiiiiilii iiili ii iii= iiiii i iiii i ii iiia i = iiiiiiiiibiiiiiiiiii



146

Spanish Mackerel

I have mucn less information on this subject althougn some is avail-
able fro publised sources such as the "Angler's Survey of iiiiiiiii70 and the
"DNR - NOMH Cammercial Landings Reports".In the recreational T ishery, Spanish Mackerel are not very importanti
i ~ii lii iili 

I 

iiiiiiii
ii I iiIiI  

i i illii
I

i
li liIII

!iii ;;ilia i i ;" "1'Al ~iiiiiii;liiiliIi~ gi~ li

in Northwest Florida. The Spanish "run" on this coast is short lived,

i.e. rarely more than 1 month. Last year (spring, 1976) there never was

a run[ The rish are caught by trolling or casting with light rods from

small boats close to the beaches and jetties on the 6Gulf side. Charter

and head boats rarely fish for or catch them.

The commercial fishery is more extensive. The fish are generally

caught inshore (Gulf) at night with gill nets. Ihe boat range frnm

20 - 30 feet. The product is sold fresh for retail market consumers or

salted or trozen for bait. Bait Spanish go principal ly to the commercial

snapper - grouper boats, 10ngliners (for swordfish and tuna) and trap fishing,:.

(crabs).

My estimate for numbers of boats that commercially fish Spanisn Mackerel

in Northwest Florida is seventy-five (75), however only about one-third (Z5)

fish the resource seriously.

A good trip five years ago was considered to be 2000 Ubs. landed iniiiiiiiiiiiiiii. iii
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one night. In the past three years, it is not uncorrmon to Tand no Spanish

Mackerel. Along the northwest Florida coast, the Spanish tishing seems to

be better in the western section (Santa Rosa and Escambia counties).

Prices "usually" vary around 22t per pound drawn (gutted) and 20¢ irn 014

round, paid to the producer.

There are two "general" seasons: April - May and'teptember
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