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Preface

Thc Mississippi Marine Finfish Management Plan Working C" roup was established <vhen
the Mississippi-Alabama Sea Grant Consortiunt approved a proposal for developrnen< of a
Proposed Mississippi Marine Finfish  selected! Managemertt Plan  Proje< t R.-CP-l!. M<»>-
bers of the Project. Staft fn>m  ~ul[ east Research Laboratory and I tniversity of South< rn
Mississippi, Staff members of the Mississippi Marine  ~>»servation C<><»mission and Staif
me<»hers of the Mississippi Sea Grant Advis<>ry Service parti< ipated in <he worki»g gr oui>.
The Working Group was <.omprised of the following:

J.Y. Chrisunas, G<tlf Cz>ast R< search I laboratory
Dennis C.'hew, Mississippi Marine C:<conservation Commission
David Etzold, U»iversity of Southern Mississipp<
Za< h Lea, Sea C'rant Advisory Servi<.e
Richard I.ea>d, Misstssippi Marine C~>nservatiort C<>nttrttssion
Tom McIlwairt, C'ulf Coast Research Laboratory
D.C. Williams. Itniversity of Southern Mississippi
David Veal, Sea Grartt Advisory Service

In developing the conte~ts of this plan and in v, ri<ing this documer>t, each member <>I ttte
working group contributed in the area of his expertise, reviewed all draft material arel par <i-
cipated in discussions that res<sited in draft changes. Thus, any assignme»t ol authorship
must include all members of the working group.

Mississippi Marine Conservation Commission members kept abreast of plan devel<>p-
ment, selected the species to be considered for managerr>ent, pt<>vided an Adsdsory  hrrunitree
and reviewed the <.ompleted draft of the proposed plan. Cummissio» members were as
follows:

The rfd Hoc Advisory Committee parti< ipated in called meetings with the working group,
reviewnl draft material as it was developed and provided comments and advice through<>ut
the plan development process. The twelve-member Advisory Cumrnittee, selected from the
recreational fisherman, commercial fisherman, processor and cottsurner consti<tten< I was
comprised of the following:

Mrs. Aileen Broome - Consumer - Jackson County
George Brurnfield � Processor - Jackson County
Augustus Elmer - Recreational � Hancock County
Mrs. Eleanor Fleming � Consun>er - Harrison County
David Frye - Recreational - Jackson County
Joseph Gill, Sr. - Recreational - IIarrison County
Tommy Holzhauser - Commercial - Hancock County
Douglas Horn - Commercial - Jackson County
Wallace Jeanfreau - Processor - Hancock County

Wally I I. Andrews
Ducre Bourgeois
Joe D. Brown
J.V. C>ristrnas
Joseph Cwx
L,D, C'olio<

Dorm Murray
Bobby O'Barr
M t tc t t e I Reeves
Mi chell Sevel, Jr.
J.E. Thomas
C'lenn Williams



August ]. S afidi - Consumer - Ffancock County
Michael D. Sevel - Cornrnercial - Ha!rison County
L~>uis guar<v - Pr<xessor - FIarrison  ~!unty

Development r!f this l!lan provid sl for rec !rnmendatior> of specific strateg!  proced !res
Iden   ioa i<>n of alternate regr>latr!r! rt eds, their t valuation and implementation ar<  he
fun«io!t of the managernrn  er!ri y selected by appropriate authori irs to implement this
plan

I hi» study was supp>rred by a grar!t  Proj s"t R-CP-I!  rom Mississippi Alabama r!err
 iran   i>nsor ium. In addition, substarttial contributions of time and effort not a counted
for i» th  gran  budget were provided by  hose participating in thi s plan development eff !r t.

David J. E!zold
l 'niversi y of >ot  hem Miss ssipl>i

J.Y. Christn!as
 'ulf Cr>ast Research Iwboratory

Sep e nber ! 979



'1'he f>r<>fX>vt~f finli>h tll. tl'i/el>1�!  frlitn «»rlf!l 'l '<l trr!Cf< I .> ';r   'I Ill  f'I<>f < t R- .f'-f
divtrif>ttt< dr<> trr 'ttrf>Cri !  th<' Mtviiv>if!f>i Mart» '  ~» i<  Vali<>rl  ~rltttrrtiii<»I 1<rt lr > I«V,!tt<f
  !nctrfen ttc!tl c!f 'ill<!f!tl »r ~ fn a  ftlf>' C<!rtvttltrtC'%l Nfxv  ttl >e'i'Il<>I   !tl flnl<' 7. ! .r<!t th<' l!I<!-
pc!s 'tf f>lrtn 'KaV l liar!ttn<rtrvlV « l !f!t<' l;tn l seV<'tttl I<'Vtst !nV r w <!tttttt<'II<f<v'I f!> III 'IIIII<'tv !l lit<'
 A>mr rivi!<>n N:et  lrtt; nitnclttcly ace rf>te f. 'I'h<!Ve r nisi<>tr v haVe fx~ n itn <» lr>ll<t«l In <! lh<
f>fat! f>re~et!teel here.
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A COMPREHENSIVE SUMMARY OF
THE APPROVED MISSISSIPPI MARINE FINFISH  SELKCTED!

FISHERY MANAGEMENT PLAN: A STATE MANAS'EMENT PLAN

OVERVIEW

With increasing filching pressure on Mi~~is~ippi
Gt>lf of Mexico finfish resources it is necessary to
establish rational procedures for rnanagernent if opti-
mutn yield from these resour< es is to he achieved.
Rational ntanagernent requires the formulation of
management plans f' or each resource. Congress
rec<>gnized these principles whett, in 1976, IJ,S.
jurisdiction in the Fishery Conservation 2»ne  FC2;-
200 mile limit�! was established and rnanagemen< plan
development throughout the range of each fishery itl
the FCZ was manda ted. In this project an approved
Mississippi Marine Finfish  selected species! >Wfanage-
ment Plan has been developed  o provide for rational
management of the State's marine finfish resour<.es.

Mississippi 's reported commercial landings of
finfish and shellfish show a ten-year �968-1977!
average volume of 296.2 million pounds wi t h a dock-
side average value of 14.9 million dollars. Marine
finfish provided 96.5% of the volutne and 60.5% o  the
value. The remaining production was comprised
principally of shrimp, oysters attd < rabs. Industrial
production  men!>aden and bottom fish! accounted for
98.0% of the finfish volume and 84.2% of its value.
Gulf menhaden  Brez>nor t<'a patron t<s! comprise over
97% of the number of fishes harvested by the
menhaden fishery. Indttstrial bottornfish are harvest-
ed by trawls and include tnany specie~ hut Atlantic
croaker, sea trout  sand and silver! and spot provide
over S0% of the catch which is nearly all harvested in
the FCZ.

Reported commercial landing~ of food fish �.0% of
volume and 15.8% of the value of finfish landings!
include numerous species which are ha>v<'sted by both
recreatiortal and commercial fishermen. A long-
star>ding controversy between recreational and corn-
mercial fishernten who contend that they are
competing for the same resources, has resulted in
nutnerous claims and counterclaims which ntake
rational managetnen t of these fisheries without a good
management plan practically impossible,

Catch statistics for Mississippi's recreational fishery
are limited to national surveys and a few local studies.
None of these provides a satisfactory data base for
rational management, It is clear that fishing success of
Mississippi recreational fishermen is high. All a vail-

able reports indicate that the re< reati«nal < utch «1
favored target species generally ex«eds z< I><>rt«l
commercial landittgs ol th<'se spe< ies..it n<   zt<> 1 i«r>se
is required for Mtssissipf>i marine finftsh rct r< >ti<>nal
fishittg, there is no hist<>ncal data has< lot < st>»>ating
tecreational effort. Howev < r, >tational st<t vey s;tzzd i» ~
direct indi< a tors su< h as 1>opul't inn i»< re» s< . b<>a <
registration and personal observati«rts <>1 numbers of
recreational fishermen an ! b<rats in Mississippi waters
indicate that re< reational fishing effort has it>< teased
at a phenomenal rate in the last 10 t.o '0 vear <.

Reported < ommer< ta 1 landi< tgs <>f  it>fish it t
Mississippi during the period 1968-77 a>< chara< ter-
izesl by large annual flu<'tuations ra>>ging bet wee>>
225.6 million pounds in 1968 and 884.5> milli<n>
pounds in 1972. There was a slowly inereasiz>g trend
itt total finfish production whit h is < losely <orrelated
to time and price eombineel  Part tal correlation «>-
efficient -- .86!. Hov ever, time and pri«. a««t>nt<sl for
only 211.8% of the flu<.tuation in volu>rte  Mt>ltiple
<orrelation coe li<ient = .556!. C!ther factors st<eh as
worldwide production of fish meal, pnxlu< t «>n of
other protein produ< ts, resoune av,>ilahility, et< .. hase
an influence or} >WIississippi finfish prodtt< t tott az>d
dockside value. There is n<> evidenc< that <net fishing
is <. urrently a factor in Mississippi's t<>tal finftsh
land in gs.

Nevertheless, preliminary catch rec ords for soz»e
species  red drutn, black druzn and possibly z><hers! in-
dicate that new high catch records will be set in 1978.
Changes in demand, fishing methods and pr«e
suucture appear to be major factors as well as the
availability of these resources. This situation
emphasizes t.he need for a flexible, dy nanti< plan de-
signed to accomplish rational management.

The Mississippi Marine Conservation Commtssion
has pritnarily been responsible fo> idetttifving fznfish
research and managetnent. problems for the State and
coordinating this research. This plan has be n
developed to shos< what inputs are nn d d and how.
these inp<tts may be used to arrive at poltctes to
improve the finfish fishery through better and rnor<
timely decision making. Ir>ecause dynam>c condztzons
will change some of the stated obje< tives, as wel 1 as
their order of itnportance. the managemet>t sv ster>>
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must be capable of resl!ottding both when and where
necessary. Thc' user~ ol t his plan should < onsi<ler the
goal and ohjrr tives as guidelines for the future
management «f the Micsisstppi linfish fishery, and
thai adjustmen t may be required from time lo time,

Mt csissippi Mar irle Cx>nser var ion Cxlmmi ssion
f MMCX! sef<x t ed six>t ie<1 seatrout, sand sea trout, red
drum, flound< r. rnenhadrtr, southern kingfish,
croaker, mul }t't, ch s f!shead, and bla< k drum I'or < r>»-
side ratiotl in this plan. <iev< rat imlx>rtant spectc's su< h
as tria<'keref, snaf>pef art<1 grci ip 'I' were riot inc lutlecl
because mr!st of t tie harvest is taken r>utside the State' s
jurr sdic t rrm.

'I his sr! mrna ry  fir< iirnc n t lists the goal and
objectives of th  f!rr!fx!s sf State 1!lan, and desr ribes th»
1<lll<lwl rig Se< lr< itis.

The pt< st nt .'i<at »i;irrag< mr»t cyst  m is
summarirrcl with sc t « sf laws a»d n gulatir>ns,

'I'he purge>s< d St;ii  Plan i s <k s< rilx d md in< fumbles a
< on< el!tual in<xlel thal will pr»vi<k frir determining
managenient alt<'tria<ives, rlranag< ntetlt de  isir>ns.
a<'t i nlc, irnplerrl< tltali<»l, nE<acuring, rn >nitoring and
evalurrt ttlg r 'sir lf b <>I I»i <rage nlelll a< li !rls and up-
dating thc data baseas required.

A Management A< tiOtl Prr>glar@ Summary iS pre-
sented in < hart fornl and show~ lime horirons,
c st inlared lunds ile xfe<f, 1>rioritic s. 1>otenria I funding
saut< s and cugg«st<sf r cfx!ttsibifitiec fora< tivitieS
that will hr uttcf«rtitk<sr io implr ment ihe plait.

last, tire Mississippi  s<'in tcxf! fittllsh fishery is
'clrinnlat tz cl ail f ilrr lrt fc s a die< trssron of tile
< otnpf 'xi t y r if tile fi sht rs a! td sf!e< ies i<tv !ised; hi«-
logy. itx lit<ling lif< iris <ir v,ttril habitat c onsidera-
lion~; des< »fili«ils  if the irxfiiiar y. e onotni< and
s x tr!lr!gt< «1 r <>rrsr f '<it lolls: as w 'll ac slat is of the
res<>tir< es aitd y ir'1 ls. A drtai f xf ref  renr ed copy of this

tion is on fil  at th  G :Rl..

CA! AL

To ma riage the  'ulf »1 Mexico Marine finfish
resources  >f lh«Mississtf>pi territorial and internal
Waters to pr !vrd<' for  if!tifnulrt SUStained benefitS fof
the Stau, Gulf States, arid thc' fclation.

OBJECTIVE!s

I. Des< ribe lhc' fish< ry.
2. Identify, prese rve and im proc e l where possible!

firdish producing zone~ of the region.
a. Identify and preserve  mair!tain!high value

"natural" fin fi sh ha bi tats.

b. Provide pr<!re<Sion Of the Spawningandju-
venife populations of those finfish where data indicate
the possibility <>f overharvesting.

c. Idennfy offshore finfish sloe.ks and their rela-

tionships to estuarine sysrems.
d. Identify habitats that might be maintained or

altered to enhanc'e finfish produc:tr'vity.
3. Faci 1 i tale the col lectiorl of irnprove<l stat tsllc s

regarding the conlmercial and recreati >nal finfish
fisheries which Ectll iru loth at least catch, rffrirt. price
and cost.

a, Develr>p a fishing infornlation a<quisiliOrt.
processing an<1 dissemination systc tn with suffic iently
short turn-araund time tn be Of uce lOrnanagelncnt,

b. Determine the interaction be wean fi»fishand
Other ftchet!rs,

c. Encourage <oordination and standardization
of sampling pri>tn.ams,

Facilitate rest arch in the development  rf a bio-
Sr>ii--pliti al- XOnorrti< moCk1 to assess th  impact of
various management strategies.

a. 'I est thc sensiiivity of the rmxlel tr>define
areas <if researr h tree<fed t<> <nntinually upcLite and im-
prOve the rrlanagernerlt schemes and to derermine
variou~ rla ta reqi!irements.

b. Identify those items that a management
authc!rity might affect and the resulting inlpa<-t orl the
fishery, inc'luding its participants catcher t<>con.-
sumer!,

Determine optimum sizes r!f harvest.
cl. IX'ter rrtil ,' opttfrium  >rgdnlzatrona1 struc-

tun' fOr marketing firlfish.
e. Mat!it !r and predict flitCtuatiOns in alnin-

dat!c c.' art<i g 'ogral>hir. distr tl>ullolr.
f. I!eternline <auseS  fishery and.'or crt viroil-

tllelltal! Of flit<.tr!alronS ttl yield.
5. Faciliiale eXtenSion education to the finfish

industry t fiat will promote:
a. Management techniques which will provide

efficiency in harvest.
b. C;hanges in the industry to enc:ha rice irnple-

mentation of optimum organizational struc lures for
marketing finfish.

Knowledge of alternatives with regard to
diversification in l lie fishery.

6, Inc.orporate the above objectives inta a dynamic
state marine finfish management plan.

The C~l and Objectives have been developed by
the Working Group rnernbership, utilizing the
"Management by Objectives" technique, and were re-
inforced by an Advisory Group appointed by the
Mississippi Marine Cx>»servation CalnrniSsion fram
the three coastal counties. The Advisory Group con-
sisted of three rnernbers representing lhe commercial
fishermen, three members representing the recrea-
tional fishermen, three members representi ng the
processors and three members representing the
consumers. The Advisory Group participated in two
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workshops and res iewed drat ts of all materials
piepared r'n the fornlulat ion of this plan. From rhes<
objectives, t<>gether v< ith the existing <ondttiot1 of the
resour< e' dtid li shery. the '4'orking Group developed
alternative iniproved State Managem<'nr Systenrs. I fre
next sec tion srrmmarizes the present management
s 1'!i re'nl.

PRESENT MANAGEMENT SYSTEM

Commercial finfish fishery data have been collecred
frOm Mississippi in orle fOrrn Or ariOrher sinew' about
1887, The present system in the State has been based
on available biological knowledge tempered by socio-
logical inputs. Managers liave been liressiire l by
conf!ic-ting interests in various segments of rhe
harvesting sector. Inadequate catch and el'fort
statis ics, fluctuating markets, gaps in life history data
and well meaning but often disabling legislation have
further handicappcxf the managers.

Despite rhese handicaps, the resource appears to
remain healthy as evidenced by a general upward
trend in reporrexf landings and continued existence of
a large re< reaiional fishery in which rhe landings are
largely unreported.

The fishery has generally been economically sound;
however, large increases in fuel costs, construction
costs, and inflation in general have begun to erode the
economic base of the fishery.

The general objectives of the present state manage-
ment system have been to protect the resourc e and
rrtaxtrntze Cat~h amotig the various user groups.
Currently the state regulates r.he harvest of fish by
setung net size, areas to fish and seasons: however,
enforcement of regulations has always been a pro-
blem.

The fishery has principally been managed within
the several Gulf States with little communication
between the states until the conception of the Gulf
States Marine Fisheries Commission  GSMFC! in
f%9. Since that time the GSMFC has been able to re-
solve some differences ber ween the various States
recognizing that the resource itself is riot cOgnizant Of
State boundaries. The GSMFC has no regulatory
powers and reluctance by State legislatures to yield
anything within their State boundaries has harnper-
ed implementation of a regional approach to
management of the finfish resource. A review of the
Srates' management structure and other features
pertinent to the Mississippi finfish fishery follows.

The administrative organizauon of the State of
Mississippi with respect to coastal fisheries is the
Mississippi Marine Conservation Commission
 IVIMCC! The Commission consists of thirteen
members, nine of which are appointed by the

1 fre nmd>nrtrg fout a>r< Cltt<  t<>is <> rhe
f<>11<>W>trg dge'll< r< s; Bn,ir;ir tel lV'<r<'1.'>i>ferV  A>tlr

ii»r<>il. 4Iarini' R<'s<>1<it<ed  A>ii<1< il,   i>if C.<>as<
R< starch Iaf>ot-.it<>r y ar><f Stare B<>anl <>I 1fe;i 1th 1 h<'
sr'rt«ti>ry a<1th<>rrly <>f < he f. A>irrrnissior> fir<>vid< s fr<11
pOWer 1<s rnarldg«'. X>rrtr<>l, Sr<1>ervlS«' 'rid dite< t <i!y
»>alters pertainit'ig to;ill sall wdn'1 ri li>at« lif» tr<>t
o her wise deleganxl t<> it<tot her ager>< s"   Miss.  d >d<.
Ann. 49-1>- I 1  f !!.

Start<tory provisiorls;ire se< fc>rth in Ch;i lite'r 1.'>, Ar t.
1, !iaragraphs f9-15-1 thn>iigli 49- l >-69 of the
Mississippi Ct>d» aiitl<>tareif l 197" I Ftsh<ng seas<>ns
»d gear types are se  l>y the MiWCC. I'hi re fore it
appears that Mississif >f>i lias a relat ii ely f1<.xibh
martagemenr sysretn w flic h sv<nild le tlil its<'ll r<> a rec-
iprocall or coordin.><<4 inter state fisheries
manageme nt pla».

License requirern< rlrs for fishirig c>f>< rati<nis i oii-
ducted in Mississipl>i  < x< ept Menhade nl waters are as
follows:

Hook arid l<ne i <»iirneii ial fishing 51,00
BoatS using  rarnmel rlet», gill nets <>r

seines not inure tl>art 200 fath<>nrs in
length $7.a0

Boats Using  rdrr>trial. 1 tiers, gill rtets or
seines over 200 fathoms i» length but nor
more than %0 fath<sms in
length $15.00

BOatS uSing seitieS Or «>the r rlets Over
500  athorns brit not over 400 fathoms in
length $2.'>.{}0

Boats using s  ines or other nets «>ver 400
fathoms but n<>t <>ver 500 fathoms in
length $50.00

All licenses issued shall e xpireon July 1, tliere-after.
irrespective of the dare of issuance of same

Each factory canning fish in t.he State of Mississippi
shall pay a privilege tax of $100.00.

Licenses necessary for catching. processing, and
selling menhader> in<. 1 ude:

License for each planr or fa< tory $>>00.00
I icense for each ner, type or size g50.00
License for each boat or vessel

used in catching or uansporting
menhaden $50.00

There are no taxes levied on menhaden rakcn from
Mississippi waters.

The Miss>SStppt recrproCaI dgreemenr pros isio>r is
found rn Miss. Code Ann. 49-I3-15  i! which
provides tha  the Mississippi Marine Conservation
Commission:

May enter into advantageous interstate



FINRSH MAIEIAGKMENT PLAN

and intrastate agreements with proper
offtt ials, which agreerntnts directly or
indirectly result in the protec:tion,
1!I llxlg'Itiorl ikl!d  »Else<var l<!tr of ihc
s af kkl  >I thr Stat«.>f kfisSis<if!l!i. Or <On-
Iiinir arlV sir h agt<s'nr< i!rs now in
ex I s I<.'  I    '.

l'rklik» Ihr re< il!i<k;II agree merit;Iuth<>riraliuns in
s !rn<' st;ttc s, Ibis   fiius<  <!lihl  I<arly «>ntetnplatr
ltgte<sn<'I!is rrfat trig l ! r<'s<!ur<' ' »Eafrilg<'mt'ni as Wt'll
as I» I < ipr k Itx>ll < >El<  Irli»g at  'ss by I'esidetlls lo
tile i<'slks  is r Et'Ct<'s WatrrS.

1 h<'   z!i»rllrssi<>il has Elle lxiw 'r t<> f!r<»'» ligate r '-
gulati !rls n<>« I forth hy Itgisfativt a< t, An!
I 'gllliiti !lls <II <!nhrl'Ill r's, ht'fort' lk< <!tliiilg <'ffe< tlv ',
.IIC' t<! tk' 1!<rl>lish«' I Ill,'I »c'Wsl!irl!r> Ilavlrkg ge»t'ral
 » »I.iil»n iil <»untl<'s icf fest<sf b! su< Ii ir I<'gkrlaln!ll.
Rigft«!f .il!IX iil ihi >kigh;i prlbli< 1!earing arnl a
t ll< I ll    !Iir I rs gr'Inr ' I I > iiily lk'Is<!il iiggrlevt'd by 'cn
<>tdrl  >I tll   A>»lirlissh!».

f,iiiiii »f Sta« furis<fi  lir>ii is sh<>wn in Figure l.
'1 h< re;It  six»rdirl tri<  's whl< h rt'gulate all nrt

fish»lg < x< rpi »E< rkh;«I  n. '1'hest arr:
 !id! IEEIIE«' 71 r xfrlir< s tlkat all firms pkirchasing

lit r<>ral sfxx irs «ild fishrrillrrl  at< hing littoral spe< ic s
k<x I> rec<>ids»n Ih<>s< fish Ixklghi an� »r  aiighl arid
Ir'lk>l i sr It!c' lo MMC . Itfk!» r«' III 'st.

OI fi»;In< r tt4 wlli< IE < x< rnf>rs mullet lishing frr>m
   'I ra»E I 'gllliill»!Es f >l  ,'Il  hrllg <>tht'I' si!cx'Ies Es itli
El 'I s.

Or<fir!.rn« tt,'> whi< li slk lls ocr t tlr<>sr ar<'as ltl Missi-
ssil!l» w. i<i ~ Nlii<tr;«  <1<>s«I to atf »riting <Figiirr
2> !

 !i<fili,'I»«' g7 ils .'Irn<'n I<sf by  !Idinan 't' 91 Whi< h
d liil< s ~rfi v;Ir< I six»i fish rir!elE, s those ulEIicc »sexi
In ll  l<llrals frslllng willi i < xis, n t ls, lx>les, or hand
fin< s Evitli!li tli  1»iisdi<tion»f ih  AfillC:C for  h .
I>»ifx>sc <>1 <.'Il  hiikg sall 'a«r finfiSh for rr<reatiOnal
»I fk is >tl'll «r<ES<inll!ri >li. I'hr <!rdirlatt e v<tS Cfaily
Ixrg Irtllrls  >» sfx>It<sf s<" trout irrkd t<xlfish, t'stabllshc's
sir<',iII<1 fx!ss<'s92i»ll limit <nl r xlfish, an<I c'stabliSheS
miiliinkiir! sr<< s l<!i six!tt sl seatrnui, resffish and
Irliiller Evllic li ar< <I!ark< ted  Omm  r< ially.

 !idiliai!« ti s< Is limits where nc. ts nkay be set in
rrlati»rl «> i>«bi<< arid privalr piers, length o  nets and
 IE<.sh sic  s, meth kls <!il lx>w nets should be marked
i il l a ic IE f xf Jfld pr<>hibils rht'iI use within a one  I !
rnilr radius»f Ikamrd islarlds b iwe«n 15 May and 15
Sept  rnber c.a< h seal. 1t als ! sets arl upper limir on the
total wt ighi »  rrslfish which mas' be harvested from
Missi'Isrppl terr!I !rial Kate'rs.

'1 h< re are'  <!ur ordinances Nhich regulate
menhaden fishing in Mississippi. These are:

Onfinan es 28 and 55 which prohibit menhaden
lishing within <>ne  I ! mile of the shoreline of

14arrison and Han<oc k  <>unties.
Ordinance 66 in <omplian<t wrth the Mi».  ~

Ann. 49-15 ~ 15 f5I  nl 11974 Supp.! whi lk sets the'
menhaden s< a son to op< ii »n the hard M»i!day»f Apri}
and c lose on Ihe 2nd 1 u< sday In O< tobe r. Seasons <nay
be of!en xI e arli<.r or «foscxf late r by a« i»ns <>f the
Mgj X:, I 1st' closing  lat ' I'i n<nv Se  1!v  >rciirtalkce 77
to be on ttle 1st Friday alter lli< 2nd Tu 'sdiky irl
October.

Ordinance 71 requires each menhaden company to
report ils landings and pertinent catch data to
MMCC.

Area~ t losed tc> menhaden filching by»terse-stining
in Ir!fiSsissippi are sho vn in Figlire '3.

fwneraf penalities for viola !on are set forth in
paragraphs 19-15-21 �! arid 49-15-65»  th<.
fkfississippi C<!de A»»orated �972!, ]urisdi<'ti<!n of
court~ is sc t fr!rth in paragraph 49-15-65 of thc.
Mississippi C~xle At!nota texf f f972!. Paragraph 49- 1 5-2
fl! state s that inslx ctors shaH at all times seize any and
all aquatic life <aught, taken»r transl>orted in a
manner contrary to lhe laws of this state. and shall
confiscate and dispose o  same, as well as any nt l or
other paraphernalia used or employed in connet  i»n
with su h vic>lation, in accordance with the
regulations of the commission established by
ordinance or ordinances of the commission; provided
that the nel and paraphernalia so seized may be n"
turned by a court of competent jurisdiction and further
provided that a person's nets and paraphernalia shall
not be confiscated upon said person's conviction for a
first offense. Paragraph 49-15-63 ~tates that any person,
firm or c»rporatioll violating any of the provisions Of
thiS chapter or any act amendatory hereto, or any
ordinance duly adopted by t.he commission. unless
otherwise specifically provided for herein, shall on
convicti»n, be fined not less than 550.00, nor more
than $100.00. for the first offense, and not more thar>
$100.00, nor m<>re than $500.00, or imprisonment in
jail for a period not exceeding 50 days  or any sub-
sequent offense; and upon convictic>n of a third
offense, it shall be the duty of lhe court to revoke the
lic:ense of the c.onvi  ted party and o  the boat or vessel
used in suc'h violarion, and no further license shall
issue to such person or for said boat to engage in
catching or taking of any sea foods from the v aters of
the State of Mrssissippi for a period of one year follow-
ing suc h conviction.

Paragraph 49-15-65 dealing with jurisdiction of
COurts slateS that the justiCeS of the peace Of tile
Various beatS of the reSpeetive rountieS Or cOorlty
courts in which the Mississippi Marine Cx!»servation
Commission functions, shaH have original
jurisdiction of any prosecution or suit brought under
authority of this chapter, or of any ordinance duly
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Figure l. Estent � nautical miles> of territorial watets in hfississippi.

Figttre 2. Areas t:losed to net fishing other than menhaden nets.
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Figure 5. Areas closed to rt!enhaden fishing by purse*seine in Mississippi.

PROPOSEB SYSTEM

er!a  t d by the  'omrnission. shall likewise hav  juri~-
dicti<»1 of all s 'irur .s of prop rty carried o u by the
Chief inspector or a!!y of his deputi 's for viola<ion of
any of th<' pr !VEs! !T!s h 'rein, Or any I< gal <!rdinance of
the < !mmisston. in< luding the right to ord< r and
<lire t tlI<' s;lie  Ef su h l!TOf!erty ITE th ' nlanne!' illa 
l!roperty is sold uI!dt'r < ivil exe  utiOn pr x ceding frotn
at!y j«dgen<r! I I rendered. f fowever, fro<n each d CiSiOn
Or j«dgm< nt, wheth  r fn!m a fine, impri or!ment, Or
the seirur  or order  !f sale of any property. there shall
lx allowed an appeal, atxl such af!f!ca! s and trials
shall be had as n<!w provided by law.

!!cien ifi«oil   ting f!etrE!its are issued by  he
Direr tor, Mississippi' Marine Conservation Ci!m-
Irlis'st<!n.

N<! p!e< ed< nts w;trranting a dis ussi<!n of litni tsf
et!tr> in  h  <v!nteXt  !f MiSsiSSippi C<!aSta  f'iSherieS
ma!!age!IE< nt were f !<tnd.

Th . next se tiot! summanzes the re  !rnmended <!r
prolX!SCM mat!age!nent SyS < mS fOr  onsideration.

f 'nder the propos xl sys cm. Mississ!ppi «ill
con tnue to manage marine finfish fisheries in
Mississippi waters ancl !s ill cooperate with other states
and the Gulf of Mexi o Fisheries Managem nt
Council in managing those aspe  s of the fi~hery
which can best be managed as a regional venture. Re-
sponsible entities in the existing regional system are

described in th< f<!llowing paragraph~,
4!ogress ena ted PI.  H-26,'!, The Fishery Cz!nserva-

tiot! and Manage ne»t A< t  f'CMA! of l976, establish-
ing a Fishery Cz!nservation /one  FC t! < x.isting
sea'Lva Bl fronl Ih ' out 'I llTJ11 t of slat ' tt'T'r! to1'Ial wil ters
to a ltne 200 n'Iu<i al mil  s fr<!m shore  Figure 4!. ln
the Gulf of M< xi x!. state fislierie» jurisdiction extend»
from the b<~ch gulfward 5 nauti al tniles except for
Texas  9 nau ical miles! and th  west   !ast of l'lorida
 9 statute mil  s!,

R.esp<!T!sib<lity for fishery Tnat!agemer!t within the
F� is delegated I<! the Se retary of Cornmer<  '. A Gulf
of Mexico Fishery Management Council  C MFMC!,
appointed by the !iecretary is responsible for develop-
ment of fishc<y managernertt plans for all fisheries in
t e FCZ.

l Jnder the fC3fA, ~tates svill continue to manage
the marine finfish fisheries within their waters svith
provisions for Federal preemption only when fishir!g
is predominantly in the  onservation z<!r!e, if a state
fails to take action or takes action the results of which
would adversely affect itnplemcntauon of a fishery
management plan. The FCMA requires  as a national
standard! that to the extent practicable. an indivrdual
stock of fish shall be managed as a unit throughout its
range, and inter-related stocks of fish shall be
managed as a uni  or in close coordinatton and that
management and conservation measures shall be
based upon the best scientifi  information available.
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Figure 4. Extent of tbe Fisher Conservation Zone in
the Gulf of Mexico.

Interpretation of YL 94-265 has ted, for fishery
management purposes. to establishinen  of three
categories of area:  I! state internal waters. �! the
territorial sea in state boundaries and  8! the FCZ.
Planning prcxedures require that Councils consider
each management unit throughout its range i.e. in
all three areas.

The State-Federal Fishery Management Program  S-
FFlVfP! was established in 1971 to provide a
mechanism for cooperative management of tnarine
fisheries that transcend State and State-Federal
jurisdiction boundaries.

State-Federal Fisliery Management Boards
 S-FFMB! were established for the purpose of
determining fisheries in need of regional manage-
inent in State waters, developing managetnent platss,
identifying data requirements and impleinen ting
action programs necessary to achieve management
goals and objectives.

In the Southeast. Region, two State-Federal Boards
were organized - one l'or the South Atlantic States and
one for the Gulf States - under the authority of the
respective interstate marine fisheries cornpac ts
existing within those areas. The GS-FFMB was or-
ganized in April f976, and since that time Gulf shrimp
and menhaden planning efforts have been completed
and implemented.

The orderly development and implementation of
managetnent plans will require a close working
relationship between the Counci Is, the Boards and the
State agencies if fisheries are to be addressed through-
out their range,

Any proposed system  or Mississippi finfish fishery
management should provide for the interfacing and
coordination of State and Federal responsibilities.
Only 5% of the species of fishes and invertebrates
harvested in the NMFS Southeast Region are clearly

under either .'itate oi Federal juiisdi< ti<»i  I'igtt«:>!.
All pecies selected foi oii. id ruii<>n i» thi. lil;in,».
interjurisdi< tional. Cr<>akr i ui< p»ri«t>.<II> h,» >< it< d
<t! tile F Z itncl n>a tlag<'nieii  <s pi itl  <l>ull> ',> I t'd«'sil
 GMFMC! respot!stbt!rty. this plitii piov uks <>t>tt<>t>s
through whi< h implerneitt;ttion <>f a <>tart;<gn»< i>t
plan is to be accomplish«' I. Vari<>t<s <>rgattiti>tt<>nu}
structures for coordinat»ig insh<>ie r<uinugeitu iit » ith
other States and with tlie f~>><neil at< sugg< st«I;>s
opt tons.

Fxisting organizational sit u< tui e~ l<ir  ish<:rs
managetnent or cooidinaii<>n with nth< r f <ill Stairs
include:

A. State Conservatiot> Age<it tes � Rr sport>ibI< f<>i
1'ishery planning and rnanagcmer>t i» State waters.

I, Alabama Departm<iit <>f C~>nservation aitcl
National Resources.

2. Florida Departrneiit ol' Natural Res<>un» s.
5, Louisiana Department of t't'ildli <";»td

Fisheries.
4. Missis si ppi Marine   wrtser> a i i <m C~>n>-

mission.
5. Texas Parks and wildlife Del>aitmc nt.

B. Federal
l. Department of C~mn>erce - Secretars is re-

sponsible for approval of fisher! inunageinent plans
and inanagetnent of FCZ  Figure 4!.

National Marine Fisheries Service - Responsi-
ble for marine fishery researc h fc>r Federal Govern ms n t,
GMFlvfC. GSMI'C.

Sea Grant Program
Coastal Zone Management

2, Department o  Interi<ir
Fish and 4'ildlife Servin

C. Regional Institutions
I, Gulf of Mexico Fi shery Managerneni Council-

Responsible for fishery management plati develop-
ment in FCZ.

Meinbershi p:
Voting.
Five state fishery administrators  one ea< h

state!
11 appointees by Secretary o  Commer<e  one

each state, six at large!
Regional Director NMFS  Southeast Region!
Xorr-Volrrrg,
U.S. Coast Guard
Gulf States Marine Fisheries Com>nission,

Executive Director
U,S. State Deparunent
U.S Department of Interior, I'ish k Wildlife

Service
2. Gulf States Marine Fisheries Coinrnission

Reviews and coordinates needs of fisheries for
Congress and States.
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STATE
ONLY

FEDERAL
ONLY

A. Species which occur totally within the Territorial Sea and/or internal waters, and are under state
jurisdict ion.

8. Migratory and/or interjurisdictional species for which fishing occurs predominately in internal waters
of a state, i.e., inside harbor mouths.

C. Species which occur totally outside the Territorial Sea and are under Council jurisdiction.

O. Migratory and/or interjurisdictional species for which fishing occurs predominately withm the Fishery
Conservation Zone or beyond.

E. Migratory and/or interjurisdictional species for which fishing occurs predominately in the Territorial Sea.

Figure 5. The dislribution of fish and invertebrate species by juriglictiona1 categories iss the 1VMFS Sou~
Region. All species considered in the Proposed Mississippi htarine Finfish Managesnent Plan except
croaker fall in K. Croaker are in categtsry D.
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Mentbership;
Five S>tate tishery administrators  otte each

state!
Five AI>pointees by Governors  one each

state!

EXPLANATION OF DECISIONS TO BE MADE

D, At this pomt biological, sociological, environmental, legal and economic considerations must be taken into
accoum to produce alternative actions which may be used to solve the problem under e><amination Ai< forms nf action should
be considered, ranging fram the null alternative lthe "da nothing" alternative! to drastic action. Those alternatives which
appear to have the best chance of solving the problem, along with each options' advantages and disadvantages should be used
for decision  Dt !.

The Technical Comnuttee investigating the probkms will develop these alters>ative solutions.
D, The Mississippi Marine Comervation Commission will make this decision by choosing the hes< ahemative in

accordance with previously set policies.

Figtrre 6. I~ceptuaI modeI of ftartrre martagemerat tt!nstesrsg.

Five Legislative ntembets  one eat.h state! ap-
pointtd by their respe< tive governors,

5. Gulf Stale-Federal Fishery Management Board
- iCoordinates fishery research and planning in
terr<'torial sea.

Me mbershi p:
I ofing  otte vote per state!.
Five State fishery adtninistrators  one each

sta e!
Five other Gulf States Marine Fisheries Com-

missioners  one each state!
,>sin�>t- I >o ir>g.
Regional Director NMFS  Southeast Region!
Executive Director GSMFC

The proposed system  Figutt 6! is «>>>tinge>» tip<it>
an appropriate data base pr<>vtd«>g i»f<>rntat>i»t  <>t
  I ! population dynamics m<>tlels:  '-I <les <'l<ip>»<'ll < iil
knowledge of tht econotntt stt<t<  ittt <>I ttt<' i«<i<>st>>
 ll! determination of so< ial at trif>utes ol thc fishirtg
comtnunity; and �! determination <>f hf <lrr>l< >g><,tl
and environmental pararnete» t<> fx t»<>>>it«t«l, l»ii
viding continuous i»fort»ation. t hich it»ttr» will I><
used to:  I! develop harvest prediction m<xl< I!  '>I
develop economic criteria to alh>v nt t<>ag< is tii j«<}g<
the health of the fishing ind«s ry at>d <'s tl«ate lit< ii»-
pact of management der isi<>ns;  R I form«l;st< s< u i<>i
and political criteria wtticlt <at> lx «sed  <i det< r<»it><.
 a! the potential acceptance <>I managem< itt p<!li< les
attd  b! the sociaI and legal irnpat t o  ma»age<>st ttt
decisions; and �! suggest guide lines to;tdvis< tn<»>-
hers of industry and the ptthlic «>iu e'rnit!g < urt< it<
status of the finfish resource~ and fishery. KVhil< thus<
tasks are being accotttplish<vl. >nanagement p<>li«< v
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will be developed that will consider biologicaf, social
and cxortomi< conditions in the fisher y. The nex  s ep
of this process will be to deride on the proper te< h-
ni<lues for tmplementing poli< ies. After implernenta-
tion, policies will be evalua col for their effectiveness
and relevance ro changing conditions.

Some advantages of  .he proposed system arc'. �!
management in Mississippi will be based upon the
best scientific in format ion; 12! it has been adop ed and
is beirrg successfully implemented by the S-FFMB; f5!
a similar system is being used by the GMFMC; and
fl! it will lead to development c>f a predictive capa-
bility  hat  a! should reduce econ<>mic loss resul ing
 rom overinvestment,  hereby improving  he financial
< limate of rhe fishery,  b! in< reasc the effectiveness uf
management through <oordinating held nroniroring
of the res<>ur<e,  c ! enabk managers to evalua e  he
biologi<al, envir<inmental. economi<, s<x ial arid poli-
 ical «ffccts of their decisions, fd! allow for <cxirdi-
nati<>rr of adntinistra ive, res<-ar< h and enfor<.ement
polic ies with o her states  e! enable managers  o advise
indus .ry concerning cos s of fishing, <f! allow
managers to dcx urnenr bi<>k>gic al and economic
trends in the finfish fishery, fg! prc>vide adequate catch
and tWforr data should it be necessary for negotiations
berwcen Mississippi and other states fishing in this
area artd lh! establish a fisheries management in-
forntat on system data base that can be retrieved
qui< Lty a xi us«d tc> id<'ntify information gaps needed
fi>r sigrri i< arrtly irrrprc>virrg resourc'c' rnanagemen .

l!isa<bar>lag< s i!f this plart in< fucfe, bu  are no 
ne<iis;<rily linri ed to, a high initial <os , par i<ularly
f<>r a lisheri< s nianag< men  informatii>n ~ye em. Also,
rlr<.r< is a lxissibility tha  <ertain elemc'nrs of the
irtdrrstry will <il>lx>se  lie pfa r orr tht' grounds  hat
 lreir  inie is lx'ing taken up with few tangible benefits
i» «rr»rt and  lra   lteir privacy is ber'ng invaded,

ln thrs f>lanwe are concerned with ten species har-
ves rd by b<>th ccnnmercial and rcx reatic>nal fisheries.
Pr<xltiirii>n nranagement schemes, if direc ed at only
nnc l»<rrir i>lar slxs res, <ould p<>ssibly be irl cot flic 
wr�1 nla tlag<'ilrc'rll schemes for rhe others.

 l»c <if  hc rwo probl< ms en< oun ered in hnfish
s ucties irrvolves the fac  thar rwo or more spec-ies of
eel@a I <aloe that have <>verlapf!ing life c ycles exist in
rhe same waters. An important decision must be made,
 tot <or <en»ng one species a  its op imum value at the
lime, Exit rather the overall effect of  he fisheries and
the ro al value that may be achieved.

Because of the sarious biologica I, economic. social
and poli ical fa< tors involved, a rnanagernent program
mun be fle><ible to function, sustain and improve the
economy of the entire fishing cornrnunity.

Thrs section will provide a more elaborate overview
of the management of the major finfish species, The

biologrcal mr><le !s tha  will Ex disc rissecl fall rinder
BmloglcaI CA>its <let ar <>ns It> 1'lgtrr< ti. All frnfrsh
selt% tc'd I<><  his fili« I <'xi <'p  rr><'frf!aden a>  ' ha veslecl
by b<>th rc < reari<>na! and «>mm< r< ial fi she ries brit
ther< is n<> liisti>ri<nl <;it< lr data f<>r the Mississippi
recreational fishery. 'I here is «ls<> irit<-ra<-ti<iri between
shellfish lc spec'ially shrimp! fisheries in<>r included in
this plartnirrg «ff<>rt! and firitrsli fisheiies. Irrteraction
must Ix < onsrd<'r <'d 1 E bl<>logr<il l or<>d<'ls. �>ltsc
quen ly only prelimittary and parti'rl i>i<>logical
modeling for rh<>se slxxies i<i< fr<dc<i ii> rl>is plarr are
lx>ssible rinril all <lat;t <>n Mississippi fist>< ries ran be
d<x unn rt < <f «ri<l «irisi<le>ed.

MANAGEMENT SYSTEMS CO VSIDERKD

ln-State
This section contrasts the capabilities of manage-

rnenr systems for solving problems associated with the
finfish fishery of Mississippi. The first of these, the
Present Sys em, was discussed above.

Another system is a modification of the Present
System. Under this system there would be no forrnal
attempt at regional management and r.here would be
no appropriate ca ch and efforr data acquisition. In-
stead, Mississippi would continue to manage the
resource and fishery on an individual basis and
would at. tempt to better coordinate research,
management and administrative activities.

Another system examined is the proposed system
and management structure which is as follows:

The basic organization of the recontrnended
management suucture is shown in Figure 7 which
illustrates the currently preferred choice of the
Marine Finfish working group with rhe
understanding that the new structure established by
the 1977 Legislature will be effec ive on I July 1979.

Implememing legislation will follow guidelines
prepared by the National I ask Force on Effective
State Marine Finfisheries Management Programs,

The basic s ructure is the MMCC which will be
responsible for management actions in State waters.
The Commission will establish appropriate pro-
cedures and policies to take rhe necessary acuons to
design, evaluate and implement finfish manage-
rnent activities in the proposed system  Figure 6!.

The MMCC utilizes existing technical capability
and an Advisory Committee or Commit tees t.o
provide the required data base and indicated options
for the decision making process.

The chief advantages of this option are that mem-
bers of the Commission have knowledge of and an
interest in marine finfish fishery management
problems and the Commission Director is a voting
member of GSMFC and GMFMC where regional as-
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echanisms

nical infor-
OIBI c, soc ro-
nd other! to

MMCC and/or supply alternative
solutions to probierns

Figure 7. Management structure recommended by Marine Finfish Working Group.

pects of management are promulgated.
The disadvantages of this alternative are princi-

pally political. Commission members appointed by
a governor may have overriding personal interest
in a fishery that could lead to serious conflict of
interest and may be subject to political pressure
leading to actions that are not based on tbe best
available scientific information. Under State law
 Mississippi Code 1972, Annotated, 1978 Cumulative
Supplement, Title 49, Chapters 4 and 15! the
MMCC will be abolished at the end of June 1979

when the newly created Department of Wildlife
Conservauon takes authority.

Management structure of the new Department is
shown in Figure 8. The Mississippi Department of
Wildli e Corsservation  MDWC! appointed by the
Governor, with Senate confirmation, has five mem-
bers, on.e frosn each Congressional Disuict, wi th
provision that:

1, The MDWC shall be composed of persons with
extensive knowledge of or practical experience in ai
least one of the mat.ters of jurisdiction of the C~rn-
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DEPARTMENT
OF

Wll DLIFE CONSERVATION

Figure 8. Management structttte of the Department of Wildlife Conservation.

~ Marine
Conservation
Co lnrrt is st oh

~ 54rine
Resource
Council

mtss ron.

2. One of the Commissioners shall be knowledge-
able ahd experienced in marine fisheries
management and shall have at least a bachelor' s
degree in marine technology and at least three of the
Commissioners shall be knowledgeable and ex-
perienced in the management of game and fresh-
water fisheries.

The Department is charged with responsibility for

~ Game k Fish
Commission

Boat 4 Water
Safety
Commission

conserving, managing, developing and protecting
the wildlife of the State of Mississippi with powers
�:

 a! formula te the policy of the departmen t
regarding wildlife within the jurisdicat.ion of the
department.

 h! adopt, amend and repeal such regtrlations and
rules as may be necessary for the operation of the de-
partment.
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 ct apply f it, receive at!<.l exlx»d a»i fed<! al <ir
state ft>t!ds. et<.

fd!  ommiSsinn Or <'OnduC  i>lid>es delerini>iing
alt<'1't!at!Vt ln 'I h<xls  if nial!agt t>g af! t I OnSe! i'it!g Wl ld-
life of the Sta><' iti >t mann 'r t i inin!re <'ffi 'i< ncv and

rnaxin!iitn pr<xfu< tivi ty.
 c! receive the coiit>svl of  h ' Advisory  an!>nit>«s

creat� for tl!e Bureau iif Marin  R<.so >t cs an<} the
Bureau of Fisher>es and 9'ifdlifv.

 I I elis  h i>gc sf><'h <!ther dtitics. rcsp<nis	!iliti 'san<!
pox ers as are ne< ssary to iinplernent tlie provisions
of  he A<t.

Yornft!al <lualili ati<»>s tiir tli<" Ix!siting»>s i!f I.xc<.  i-
t!iic }! >r '  t !t at!d 8 l>  'au D>!  '< 1ln s;II I' ll 's  rib ' I !	
 hc A<'t. 'I he Fxe«ttiv< Dir«ctors «r  >cslx»!»1>l ' f<n
organiiati<in, ivith MDKC appr<>vi l, <if tti< Biir ",liis

Th  p>in< ipal a Ivan>ages <if tliis m>>»ag<-nx t!t
st! t!< 1»re !S t'eurg'tnirt  inn Of !'arinuS ag n  i S in><i I!
d< pa	>nc»i wit li >nanagement >espons>hi I i <y < nn«n-
trated in a single tx!mn>ission resp<insible to tf> '
C'OVernOr a>1� t < 1 < OnS< I I ida >< Atlmini St> a ii C Net i i<   s
retfiii>ed by th< abolishe<l;!gen< ies. Fnf<ircemenf Is
administered by the MD4'C and enforce!ner>t fler-
sonnel are e>nployees of the lVIDEVC.

The pru!cipal d><advantages in<-hid  liniitaiiiin <>f
regulatory flexibil i i in marin< li>ifisli rnariagen!cr>t
1'eS tlt>ng frotn the 1 'tet! tlotl Of    '1' alt! 1 'g t! la to't'I
section~ of existing law, re r!oval of marit!e fisheries
management responsibili y fr<an ttie «»;stal area,
proba1>le la< k of adequate marine fishery t< f!reset>!;I-
tion or> the n< is Co>nmissi<it>, dilution o  atle»ti ii!
to Inal'1tl<' finf1Sh >nanag 'nlent Ix'< a  sc' l!f  'xpanded
resp nisibiliti it> the B> reau of XIarin  R< sci ir<cs
and poss!hie d lay in resfxinse io emergenc y tegula-
torv requirenr«tits.

Regional Management
K>th passage of PI. 94-2f at!d tlie for	!at or«>f

the GMFMC for  ltc C'ulf, it is importani and ap-
propriate to address the interrelationships betweeri
rnanagemen  authority in Mississippi's intctnal
waters, the territorial sea and thc FCZ. Figiire 9 de-
pic s suc h a relationship and is pres .nted as an ap-
proach toward coordination of a co>nmon resource.
The!e is no a tt~pt in this plan to presi!I>pose any
authority by the GS-FFMB with respect to the!i ate,
the GMFMC or the FCZ. Iiowever, while the au-
thorities are separate and distinct, some type of
coordinated activity is importar! . I his plan
recommends consideration of an action of the nature

of Figure 9.
Figure 9 is a dual process flow model depicting

the State's territorial sea finfish management flow in
the top half of the model and the  'ulf Council's
FCZ finfish management flow in the lower half of
the tnodel, In order to enhance corr>patibility of the

t '11>t !rial si". ;<lid th<' I'  J', l l'I'1 ill.i I ln.it'l,igi I> Ii'Ill
l!latl, 'the  iln1!>><in sl<'lls <il   i xx<1>ii,if>< i>i i!>il  ~I>>-
st>tu 'n< i R 'i > 'i< h I <' h i ll,l ld ' I 11! >II< I I 'hl I  'nti'I
ol I >gf>1 ' '9 wl>h iX ' lI' 4 lf Ii<1 < ling ll! I i><>i f~ I I>i<ill
pl >in s.

As Ix! h tl!  1  tri>ii!i;il s i .<n<l  h< I-'  f. nlat>,ig<-
>n i>1 plans g i >nlii  'ft 'l1, this n'i<HI  I i I. >l'ill<' .>i I'n li
  <Nlt!nt> ' t<! b '  li 'd 1<ii «n>i><II'I > ><it! Ill i f>,<n>  's
ivhi h ri!ai bi r< ii»iiln �<}«1 hi  ifll»1 ill IX ifh
<'>lt!t!es. Also. al it!i; hi>111 p, tlls iil fili flin< I! 1<xI<-I.
su  h aS,<  tl!   ;,'i-FF:SIB,>>><I th  GXII M ., tlii > -
< u>r 'nt li <'Xts> s li 'I s  inn<'I    il	11> 	'I li i hi ilh IX X III
A<l<ipii in <if a  <!rl>i;>I i!i<idcl <II tl! ii nil>ill< ivi !1  'n-
b an 'e <  x >1<i 1 na t!i'in .>nil I  ill>In>lull I f lilt>i i>I;ll!
!t'1avar!t fili!i! Il'n t>fn><ins all<1 I h I I! I' 'w tl li.'1<'> i I

Ad! antag 's arid dii. ii!.<t> f,ig  i ill I lii
  Onl>i'utatx!i> ! I'p> 's<'Il><sl ln I' >gin< .I;Ill

: l. Advi!rltilges
I . T 'r! 11 il 1 11 se I I!ca'1 ' 'I Is a I I'll'It!nil  ln!. >lift'I�

that! a gr iul!  if lie ' a 'll>n  'n'1 I '> 1 It<if�!l>I s i>1.
2. I fn> fii li'll i 11! n! i� tgl'nl  Ilt sl> li>i !'i !< I bin

terr>tor!al s ,i.
5. iMi nagen! 'ni un!Is > I 'a < il li>! >11  In<I<f f!ili 

withoi!t r< gard >o stat  Ixnind >ries i !pIII I!< !<i-
ri tnria1 Sea Z nl K I lxi«nd;i> >< s!

E.t!f<>r< efu 'ill I<'ss  lilf i< iil I.
.92>al ' « Kifx'1'lt!<in cxpa!>cl 'll.

B. Disadi a»tag<.s
I . Mote tliat! on<' all> I' ll I! II! 1 Nt,> fv1. GAI I'xl - '1>>l l

I 4-FI'ihIB I 1' ' lil> t' 'd f<i! >nun Age> I><'nl <II Ill ' I I sh !  
2. Poten tn l I <infh<.  i lii tivi'<'ll �EA>>.tg< n'll I! I

sttatcgi -s withiii I< rritii>!al sv;I and I  .>'..
f!ther mant!gerne>tf sfru  t iii <il!t i<ills «Indi II i< d lii

th ' Bio!king  '!in>p ivci<:
A. Conti!itic i<> manag " ih<  Gulf linf>sh f isla> i ii>

tll ' Sam<' nl inn<'I  ha   ilr>entli exists ill i « ti<!n
dvan a ~< i

a, Niith limil;in<i!Is, the si st< m is ivurh!r>g.
b. I h<' C<IS  <il inanagvin 'nl ii»d<1 the lir< SC>ii

Sistern iS >elatlvCIi lO!i f<» a fiihl ri Of gtea«alu<
2. Di i,id i a n tag  s

a. Ma>>age>n »t tcsponsib>liti ii! ih  ll-r>i-
torial sca has not he< n di'Iega>e<I  o a ! gi<irial .!ger!<i
that can provide  or irnple>n ntat if th piopo iI
system.

b F~ onon!ic, environntental aiid s<x ial
factors are not usually <ons!de!nh adequate li un<I< r
the present syS<e>n nor is any < oncentra ed effo> 1 ur!d�-
way to acquire t!e zSsari data from a  'ulf-!s id<.
approac h.

C. CX!nfliC S WilJ «.n>ti>iue  O plag ~ uc tli<»>-
dustry if states continue to act separa l li.

d. It is difficult for stat< s to c<x!r fitta e iii rh
  MFiVIC or> an ind!vidual basis.

B. Manage the fisherv hy the C,AIFXIC
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FIIVi ISI I MANAGEME.'sf'I' PLAN

1. Advantages
a. The <nun< Il ii hnl<t«l .In<.l re<lllir<sl I<> de-

velOp man lge'trlent pt;<os,In<I IO I «' otntn<'nd nl;Iniig<'
ment practicci for liitieiics iti Itis F Z.

b. 1 he' SC< n'trit i' <>f  .<>Inn><1«' indi 'I«<'lit,
implCment an<i enf<iI < c i< g<il;itioiii in ttle FCJ ai
recommended by thc  ~I»icit.

c. Most six< ici i» the linfiih f1<it>iilatio»
sperid part of their lif» ry< lc offih<>1<.

2. Disadvantag< s
d. A laigC IXnti<in Of ih<»larine linfiiti har-

veSt is taken in Ierritori;ll liat< rs wtu re state~ hase

j uri sdi< t ion.
b, The mar<nc finfish ind«s<ry pr< f< rs t<>

Communicat< wilh i<ate;lgen<'ie i on lx rlitlent Inat ters
where possible, rath< r th tn a <cntral b ><ty.

c. Fish prodiicii<xi depcndi on <nainunance
of csiuarine nurSery areas luxate<i iil ter<it<nial watciS
as well as successfulsl>av-ning i» offsh<>t< waters.

C. Manage the marine finfish fishery by ion>< te-
giOnal bOdy yet to be cnittnt,

I, Sirne Several regional rndnagcmelit tx>dies
are already established, neither the w<>1kiilg gloups
nar AdviSOry Comnlitte<' members f<stin<f any advan-
tag' in the Creation of I neiv management Ixx}V,

ln management of marine fiiifish, it <i itnpctative
that adecfuate funding bc made available for imple-
mentation of the ne<'essary research and develop-
ment programs. A listitig of re<omnic»ded pro-
grams is pr<'sented in th< Managemt nt A< lion
PrOgram Summary <>f this cl<x «ment,

Also, it must be e»ipttas<<cd that because of ihe
cyclic nature of rnatine finfish populations and
assoc ia ted hydrc>logic a land or etivir<><»ncn tat
changes and f!uctuationi, monitoring is an ongoing
progt-dm; therefore, funding must be avdilablc on a
ron< inuing basis.

Of prime importance in monitoring is the Col-
leCtion Of catch and elf<>rt statistical in orrnation
whiCh iS necesSary for a succeSsful managernetit
program. Fhe amount necessary is dependent on
needs of the management system C~nversety the
amount of information available will bc a constraint
in the development and use of a manage ment
system. The following options may be consider<sf
for gathering necessary statistical information.

Current System. The State-Federal Catch and
Fffort Data is the system currentli in operation in
the Gul  of Mexico. Advantages of this systenl are its
relatively low cost and its acceptability to industry.
lts primary disadvantage s are the lac.k of biological
and economic data, and the failure to verify the
accuracy of data that are gathered. Also, a signifi-
cartt time period elapses between collection and
publication of data.

Alternative Systetns,
l. InlprOved Si;ii< -f « I< r.il 0::Il< h .iil<t I. tt<iii I'!<II.I-

' I hii iyit<'m ii <inld I><';In iinlit !v<'ni<.lil iii'iil <'iip<III-
iinn o   h«' url<'n  ~<st<'III. I h<' St < I< ~«>I>fit
< ouli!luc t<i iliilit In d'll'< «>1 I«' 11<>11: Ih< I'<'<l<'1;It
C os<'rIlinent is<i<<lit II1<<'Itsl'Iy sault�>liiu,' <'tfot ls. Itll-
l!r<!'v«' fata ilili<lvili ind in<>i I<'I<' foi Ill< >1<' I I f>nt
diss<mini<tin<1. I h<' I'<'d<'tal  iu'I <'mill<'iil ii' iii I<i

ploVid< rh< bllth OI th< «>s . I tiii shiit<in iinlild
allOW nli<niig<ss It! nl<>11<1<ii bl it<>gnill <tn t C <in<!nu<
treiidS,  O d<>< iinleni < hang< i ill < lfi< I<'n<. i iif i<ii<'li
dnd gear. tx'l I<'I <.'illin,<le' Ilitung 'ul<t nd tu<dl
111ortdltty td'tes. <. idlual ' n'lt<niig< I' ll 'I' ll ifci Is<<>ns 'iui h
ds < lo'slog < ci ii<1 rl al'<'ai i<i fistl lrig. < il nl i at<'
ab«nddnCe aii<l ei.iludt<. Io«c»ii<ig I< i tiili<lu< s
derived froin biiili>gi<;il saln!>tiiig ~!t li<>sil,it vd<, lu-
ie nilCS aint;idol t S«X ki. Addiiion.tt;«ti dritiig<s
wOuld be irnprOVed i < rifi<at<<>il < if <lai,i,irid <lu;lt>ti-
tativ<' calx lien< e gained bi St,<t<'s. Diiddi.iiitdg< i
Nould inc tulle in< reased «>st and Ih< Ix>»it>ititi thai
it might not be a«<.ptdbl» to i<i<»< Iil< <nb<» <>I
iridustry.

2. Irnproi ed Fed<-i at-Stat<- C'atc li iiiid kffi >< I I!,«;I-
This se<tion w<iuld be csscntialli ili< same as No. 1,
but the Federal C"ovcrnrncnt iio«ld l>ai t<it the
entir«' Ost Of Ihe pingl dill- Tf!is pii>gldni ii'Olihl
hdVe th<.' Salne' a<tiantdg<'i atltl di Sad< an <,iq<-s ai N<i.

MOI<'Ov<'I, Ihti Sis <'!ri <oiild h< ill>J >I<'ni<'Itted real
tive ly ctt<i<kty hv .'itatcs if f < feral hiri<li ii'<1<
available.

3. State Only C>I<h Data � I his siiie-rn ii<iul<l
< C>St af>prO><itnatety  he Sam< ai tlii- St:lt<-I-<Xf< rdl
systein bu  would lx pai<l f<a <niireli bv Ih< slate.
Its advantages and clisadvantag< s «re tx»I<ally <he
Same aS the firii Optioti. H<>ii.< ie>. '>tat<-s ii<iiild be
collecting data. iihilc. NMI S ii'olild be pii» eising il.
Thus, personnel collecring dat < iioiild ii<n bc'i< 1ifi-
ing it. Moreover, the inC<eaS<Xt <.osi p< r State iiOuld
make it less aitra«iie to Ihe State due tn diffi< ulty of
budgeting fiends specilicafly tot s diti i<. i

fmpleinentation of this pti<n ii ill begin after;ip-
propnate approvals of the plan. I he plan wil! bc
adtninistered by the MMC : oi its sii<«ssol. The
first steps in irnpl<.mentation >sill consist of those
reCorntnendatiOns given the high< si prie>ii i. 'I bc
State Management Agency will rei ieii researc h pro-
pOsats for applicabitity. as well aS evaluating result~
obtained by ac.tions taken Io s;<Ifsfi te<ommendd-
tions. The project evaluation pro<'ess ivitt alloii the
group not onty to judge ihc suc«ss <>f individual
prOjects concerning their iinpac1 on fishery manage-
ment, but also  o readjust priorities <it th<- other
project.s should this be approf>riale. The gt<>ut> dt
appropriate intervals will evaluat~ the effectiveness
Of the entirC management iy stern. pat ti< ularly
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« >TE t er 1 I i 1 Err, <>r > 1 I rr I< H 1 i 1 1 1>r i > 1 i 1 em h i < 1 i i I < i 1 I < < 1 .
PE<' rrexl i< r li<>ti <tilt tf< WrifX,I M:ir>.tgc ment

At tli>ft 1>rr/rtr» <1< tat firry, l>riihler11h, 1'«' i>rnnl<'Ixla-
It<>TI'I, t'>fal>fr~flirt@ firl<>l tilt'> <if Ill <'htr<TE<1<'E i>f
ltrttdtftg Tr<~'<fi;III<1 it>gg< itr<>rt~ iif wti<i itt<>trf<f fx
1<>ix>ttxthfc fix l»iiil<liirg fi>r the f<I»<flirt.

MA%AC>KlHKNT ACTl !N PR XiRAM!EllMMARY

l<lentifii,iti<!n iif l'r<>hli trri
l <i l»i>1X Ilt <1<ac liili a IIE;Irr.tg< rrl< rir J>4» f<>t;tnv

1 txht'1 <> r<'VQI<rt <';In .<<t.l>t'n<'Ei  il f>TC>fiff'ITE'> it 1!<l 1¹-
IC'Ttrtal f>t<>f>f<'IIEi Wltllln ill<' ll'il1 'tx ti 1«' lit<1«'!. l I' ll'
1 irllih11 5'92 r>rkltlg  .Ii>lili, 'wrrh th<' ll<'ll! t>l tht',Jd
Igni I-'infl~h A<ft'i«>t V  ~>rrtrrrrttc'<'.I<ftfr< SE<~f thii
iluehtr<iii all l iiletl if i«l 1!riil	< itl «I< iix iri ith
<.If<'g<>EE<'4 'willi %>tifr' liriif>k'111 lli'ilh B'< tlrrrirg lri
n1< it<' rllitll i>II<' <.I1<'g<>IE

Nlllrlc'll< ~ Il frwr t tip 11<'li' <Ii >eE Ili vt ITIIJ>f'E;ttr'E' .'tl-
t< tnli< r<>,<iittfit lit t<ir ilE, <x strbw<1<rertr I<'«x>1< li  irne
lt'111'Ii' 'It><1 trill >I<'lilt'Il  ill<>rl. 1 1> ''>I' i <illxldt'I ttr<>TE~
;irl<l rri>ire sf>C «fr< tiiiiriil< IE<,ts irXfi<;if<xi 1>r <fa ;I
gitf>'> '<Tl<1 111<'lr 1<'1'tl I< >riel'Ill! <i> g<hllx .IIi<1 <>bit'< ll'ie'i
;Ere lii< Iixl<xl rr» <x iimnlt rr<f;ttr<>ni;III<1 tll< Marrag<-
Irii'111 A< liiirt Vr<>prarrr, ilrinrrl'Ir!'.

PI<>fif< EIE Ar«ti .iriil AEEIE<>tdli<>TE~

lf ii >I< i/I< .'I l

lit,iileif irate I:it< 11 sl'I frsrr< l.
, 4< > i i ir trrlltliit tx il;It.l i!tl I  'c 1< "II li ill,il i;I I  ti ill<'

.it.ill,ihl».  ;II< Ii tf.«.t <iri «>r»TEE< r< rdl firtfiih fief>< Eri x
lift�>t 1<iI' Ir lit >I III.<1 rciri <>f1 Ii'l>< II I«' 1 litrE<l litt',~ 1>X %f><'<'I<''>
Ill it >t'1 I<"> rill il 11 I<'il'a <Ilail>  i >IEI IIIEI<>l>1 '>Itic I' 1HHO
Aft Jr<>itgft " .>I< li f>s w,ii< rh" <la<a f<>r frrtfiift ix
.Ii,trf;IJ>f< tin Ilii f>e11<il hlriil' 19fi'E, rr I'1'rtlill<EE E>n-
1>iit>llhli«l .Ill<1 t»i<>t ri Ir,<~of <iir;I rlr>reft «hcxltile.
f..lf<>it >'Xf >< n<k'if Iii;I< lli< e'<' rhi rt f><>t I<sf <;i ih artd
f>r<>f<>gr< tl llili>1111.< l ill '>ll< JE 'Eh litt >I/«' >  f 1th ITE flic'
i lili lt,t! < iiiit fx»! I; I I «» <fr <1

l hi'It' lw I J>dr;Ii>I<>trt!r n<xxl t<> «<If<'< t. drt'IIVZ<' iilnl
<frit'Il>itr ifi' iirl I ri<EE<'fE 1>;<hit H1'trill<' firifiefr eart h
anil < ff r  <1;tl I Ic'<ftrrrtwf f >I c' trnl'Ifiit<, tl!lindarltt;
Tilt>}ilt<ilrrtg lilt>li>gt< ll, !'< <trit>nil<,EIE<f '><x l<>fc>gt al
Ifr'Tlil>,'><1<1  'Edfrrarltlf' ITE<IT1 Ig 'TEE<'TET �«' IXE<>tr~. H<>f1 1
« Hi'irlit Ii I tl .IT<it It'  li';ill<>rial i af< h hrdtl'iti< s are re-
<glrir<xl f<ir ratt<iitdl ri w>EII« IE>art.tg<'TEE<'IEI.

Miilliriiii<>$ ,I<><i,t~l<''>~<11<'IET iil Eithl1t frrtf1'th
fx>f>rifdtr<>ni tlt .'Erat<' Ee.trer>. All fr<>tiff> ill1 <Ettgr>irtg,
eff<XTIV< rn<>nlri>1 trly, ITE<l;Ii~ Sirritrr »r<>gram fOr
nE<>st Jt>v<rirf< fir<frill liaX f>een ett abfiihcwf in
Missis~if>f!i water~, ftrrr<JIT>f, t<>It<fr;tittle hat< prr-
E'Prlt<Xf c'xl>drr <it>IE 1<i I II< l<xle adiilr lx!fn>lations <	
TJE< Ec ilxwics. An ddiilr  infish Eriontf<>tirrg artd
a>Mw'>inc'n  f>rot,l <111 sfE< >ii fcl l>e tlesigrE<XJ ti> l!rOvide
1 i'dl II<11<' refx>rliitg c>f 1< Ilr! t> t i fx>tent la 1 I>Mrh.

Xif >I
fi>r Miwirx~if>pi lrf'IIIIEC' linfihli. 1 lic I<» E< rt lirrl<.
ffillii <>fE ~tire k Xi/ ',:tt,<' <i>n1 f><>~i! I<ill, hire < c>EIEJ><>zi-
ti<»l, natiiral ati<f frat»r>g Iriiirtalitr 1;itch,triif i>rli< r
i>dr Intt't<'rv real«ireil fnt ln<xle 1 <levi li >1>r»< rlr

Finfixft bV-<,'rtr h 111 <i li<'r lihhe! I< i. K'  ti I <III<
rrtrrttf>t*r~ ii  itrrliff iih;ibl< JiiVi riil< i <>1 r»itrtrr< fir>fi~fr
;Ere rail@fit, kiff<'ll;Errd <Jimartl<il f>E  h< hllrlilili li,twl
fit tie'ry. 1 h<' fry-< 'll< ll of Elle sfrrritrf> fit' 't hhi!ill<I IX'
TTEE'c'strgdlc'd 1<> riel<'InllT1<' Irh <nil>a< I <irl tli<' Jx>f>ril;I-
ri<irl <if i xl>foiled miirini. firlfish.

i. Ciaf>l ir'I lif< JEI'>r<>re ilifi>rriiati<>ri i>f hiiitli. <il rlii
v 1< ««1 El x < Tex. '1 h< s< I r ii 1 lufi 1>r < r I v Ii ic a 1 kiii>w-
f<xfg« >l rlrne;Iiid 1<i<iitri>ii <>1 if>,ttxrti»E; liir;1 felt
OEE ~ I;<>iny, r< sr"ir< h will f>r<>vi<f<' rite»t< eth.» E
itifi>imari<>n O» V>irtc Sf>t< i< x.  Z>irtf>f< I< fife. hihtiirv
dill;i  <>I t' ti li '>lie'< i 'S dI'<' t et fill I<'ll ro l	 !x ltl<' 1< thtxit
fi>l «>Itv'ivdri<!IE 11't,I>farl<!BC Kbi'n err< h 1<'gtrfati<>IEq
ill I' n«'.'< "Ih I I V.

ri 1 I< k <il pi<'ftf ITEO<f<'fa. Axailahle <fati< ate irlade-
 ftrar<' li>1 1li<'  ll'vc'f<>f>rtit'Et t i>f llhef ill p'I<'fd mc>ife'Ii fix
Mi>SIisif>f>i fil>fitJE sf<>eke. 1 h» rar>l,e i>f the>< hlix ks
ext< rifle b< s<>TE<f Mississippi waters ati<1 yield rnrxlelh
~h<>trf<f b«lt V< f<>f>«1 <>IE a re@i<>naf fX<~i>. I<E <>Id< r t<>
nti>rt frilled urilir< avitifahle st<x ks <>l tht v viral
'>f>e< Ie'> Ltndc'I i <>IE>I<Jr'Till l<>n dl}d ii< fir<'V<' Itliixilillltlt
fX'rtefi e, ir Wrilil<11>r. ni < I'iq;try t<i <1< lc rri>iii<' VI< l<l
Tefdfl<>rtsftif><> tfET<>lrt',h<>trf rht' rltrtf>e of sl<>< kh. I frt''>t'
w<>iild re<1<iii<' il,it;t h<x 11 iih IEE<>rt Ifrts 1;treh th<<1:iii'
n<>  .IE-'til ll>fe. 1!E< re<ftrir< d data bah< an<I O.'tY
111<>ik 1 <I< 1<'1<ifirric'nr Xh<illl<lbe a«<>ritf>frolic'll ilh h<x>ll
'I > lx at tli it bl ',

}'.< <!niiiitli

l. [ I< k iif a<le <llr;ite' >tittlSEE<ltf tfdtrt <le~<<'ITETIE.IIE'll
OIE ii II TEE<'ft f>axis.  A>f1<'t"tlt!n, arta}<>c>ix;Ind tlrnc'lE
<fit<'mirE,I<i<>n iif <at< h,ind efloit <ldtii, «' en><>rnii
'>tat<trit x .'ITI� '><>< E<>f<>t>I< dl Irtf<>rnrdlli!IE t>ti 1X ilh
«>Ittmt I« il arid 1« ieiiti<>nal fitheric h art. C SS< Itri If «i
1 itfi<>na1 ni;ITEat><'ITl<'nl i>f llnflg JE rt'4< il>t t t'4 n! a< 111<'v<'
<>ptimtim yief<f. 'lb< re is a need to make thew ildtd
avarlab!e r<> fx>rer>tiaf risers <>n a real-ti>E><' haxix.

2. ÃO <lear uriderstattding Of the refatiOIE~hif>
between the vOJ<rme of cat<.h in Mihsissipf>i wdfeih
Jandittgs in Misii~~ippi and price. Lack <if
Inforfrtatiort alXxit alternative markets, the ted! f»h
are niarketed arid the overall market probabf!' <orttrl-
bu e to thc' apparen fy irrational relationship eur-
reftffy exiSting. Gape in data On theSe itemS shottfd
be fille ],

5. LaCk of errrrenf information On pOtential
markets  locatiOn, priCe, etc.! for fish eatrght tn
Mississippi waters. 'I he markers for most of the
tf>eries are father Small and erratic. SOme EElhole-
EaferS and retailerx ifldicafe they wotrid t>se more «<h
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from MississiPPi fish<'rrnerl If th<' stEPPI92' wen'
detrencft>hf . Yc t, th< 1<x-al <hmtind mtil be insiif i ~
< ier>t EO Es",trna»t mtt< h I >rger Cat< heS Of Sc>me
s pe< I t "S.

g. It>ad<<fr<Etre itnclerstanding» of inditstry, m;irk< t
stru<'tur<' Iulcf IX'has'1<	1>t let>Itic!EEslEIps at>to't>g
ec<>non>i< ur>its. 'l'h< irr>tx>sitioit <if rc'gultltions will
impacl most of the <ac>IE<>ini< units it>v<ilved in
harvesting, I>r<x <>sir>g at><I IC'Eat ltr>g. f'nclerstandi>>g
of poterrllal cv ottornt< ttnlx><'ts is I'c'<luireel fur
ratiottal regula lot y dec i sion s.

>>, f lser conflict lx.tween rec natiot>al and com-
nurcial  ishing il>dus ries. 1'his conf li<t has res<I text
in the irnplemc.ntaticm cif restrictive regulation
withciut ft>tty Etnderstantfit>g the et i>n<imi< impa<-t,
'J he deVetnpmc E>t ar><I dein<instration <if r>1<'th<xlolo-
gies for ac< urate rneasurc'rltent ol bc'nefits derived
flem b<>th re< reatiolu<t i>nd <omtncrc lal harvesting is
necessary fc>r applicat itin in <>ptimt>m yield models,

6. LVastt. of finfish resources in lhe shrimp  lect
by-catch. Much gre.iter economir rc Iiirn c r>uld be
realists if lite entire harv< si fii>rn  infrsh res<>uncs
could he uttlized. C~>ft< r lion an<  marketing s< henM s
as well as rtxfttction in the < atch of small unmarket-
abl« fish sfrould lx dc velopcxf.

7. Iw<-k of data I'or devel<iprnent o  ir>aximum
cxonomic yield models to determine c<>st and ret<trns
r>f [ishir>g effott at tht' in<lilstry level. Data rircvssary
for cat< ulati<in <if e«ir><>tni< sustainahle yield should
hc r oltect<xt. Sep'>Ear«alcttlati<ins should be mad<.
by 'ipec'EC'S and Sire < I'ISS <if IX!'its at>d VeSS< IS.

S<x ial

I, I~< k <I  s<x i<>logi<al irlfc>rrnation on fishery
communiries. Managerncnt of thc Mississippi fin-
fish fisheries under optimum yic'ld or any oiher
comprehensive managemerlt goal shc>uld include an
adequate and <fcx uinented knowledge o  the s<x.ial
and c t>tlural slru< lures <if fishery communities; their
preferen<es. traditions, values and lifcstyles. This
inforrnalion is largely uttresc arched and, in any case.
unrecorded in Mississippi.

2. fnadequate communi< at ion and misunderstand-
ing o  nranagement princ.iples among cOmpeting
resource users. Failure to communicate da a needs
for understanding renewablc res<>urce management
constraints, including bir>logic.al, economic. social,
and legal have resulted in unconlprornising attitudes
among competing harvesting sec.tors.

>. fuck of adequate labor fo><e statistics, Since
the Mississippi finfish harvest by species is based cin
a seasonal harvest, special need~ and prcib!erns arise
from the industry's lalx>r force. Labor force statistics
such as sire, COmpOSitiOn, resider><e pattrrns, em-
ployment skills, migration patterns, occupational

mobilits art<I <>the'ls i>i<' ni>'t wetl <t<x Err>t<'IEI<sl I li>s
If>fonnatIOEI ls rtc'« 'ss EES li>1 l!i«' I!< IX><1 iil ili<' iii'itvi< I
<1  a ln rl>EEE i'v<' I11'in.ig<'iiit't EI < 3 f Hi< iris > >El h it v <'sr i < I c;.
pt<xlil<'I fl<>W 'Elul I tshlric', « >tiir!iiil>itic's.

1', It v i I < 1 I I r t I<'n I il I
I.  .<!SS Of ht<biliit. I' Xt<'rls>S<' I<>ss<'s <>f <'st<I,'<I II><'

habitat have <x< t>r<'d tn i~lisstssipt>i .In<I l»<>tris<xi
<k's't'lc>prr>t'nt, lf <'xcs Err<st with<>ut frill «iiisi<ler,<ri>xi
Of et>vtr<>nn>ental «I <s <s, <vill r< suit it> 3 < Is 1.>tg<
Ic>ssc in th<' futiitc.  !ffsh Ii'. 'Idvan< it>g I lin l g
and energS clem;E>3<Is»iigltt «>IE«»il >ts <aus<
tfeterinratini>»l th» <ft>tctity <>I' I;Irg«,nils I<i i i<.
< Xtc'n  that 'iut'cess ill tel>nxltic l><i<1 <,'intr<!t <x < iii l>i
t ithn case.  En ish pr<xlii< ti<iri will IX «slu«s  <ii
efiminat<XI.  !I>ti>EEI«n l»<i<liic ti<xi <if I>titish
r<'so<it < es tc'el<I it<'s <>pic<'r><inl hilhr t.'ll « !<xiii i<>iis I< n
>ill lt t' htSI<	'V 'ilages.

Whtt«MISSESSEpt>t has 13 srr<ing Wr rl;Iruls l>r<i-
gram, there an nianv < X« ptioiis in  h< kns,<riil
r Dn lnu>llg ln<ftisltlal <'xpat>sion EEE tl>t' stat< . I I six'tv
management ager>«eS s E<>utd haVC. <Eti aggr< s»«.
pn>gratn t<! proit>otc' n>aint tltln<<' ar>d Enlpf<!v<'it'I<'iit
of marine  in is h ha bi ta t.

2, FreSl>-water flow to esluarin«hitbitat.
 Optimum pr<Xlurtit>n fn>rn marir>e fin ish liat>iti« in
the estuaries dt pends on lhc volume and qt>aliis <>I
fresh water flow to the estuary. Mississit>pi Ris< 1
Ievees prever>t  h< flow r>f river water willi ils
nutrient IOad tO WeStern MiSSiSSippi niirs< ry arcs>s.
 ,hannetittg c>  streanls and Ec s< rv<iir < c>nstr<>c tt<»1 >ti
Mi<viSSippi may h;ES<' s<'rious ef «''tS <Xi rix<ritii ltri-
fish produ< tron.

f'he <A>rp'i Of Engtr>eers ES «'rnd»«ti>g f<S<S>hi liii
StudleS On <.Outre>lie<I it!tr<>du< I E<!n <>f a< <I it i�<�>13.'rI
fresh Water t<i evtuarine areaS I<> enhatt<c  Esh arr<f
wildlife produ< lion. f'h<' C;ul  o  Mexi< r> f. istic' i< s
Management Coun< il, with en<IOrSenir I>t hs t'iill
States Marine Fisheries f~>mn>iss«>n, has established
an environmental committee'. Assessm<nt <>I Ih<.
erf<'Cts on marine ftn tsh I>redo«ior> that r>E;<y ri'suit
 rom projects that wc>uld < hange lr< sh water ll<i<s
sh<>uld bc diligently pursursl hy thc ftsherv E>>a<3;cg<-
ment etltity.

5. Domestic fX>ftuti<x>. Re< urring  infish kilt»rr
MiSSiSSippi waterS ha>e been Obv< rved f<>r ri>uris
year~. Their frequent y «nil the riuni X-r c!f ar <' as 3<1
which they occur have: increased witlt the Etx i<vis iii
human population density. Althi>ugh n>ost <>f i�<>s<
tn'VC St>gate<i haV<' been < IEarged tr> <!XVgC'I! it<'pl<'ii> iii
result>ng Ir<>m tile >ntrcxlur ti<in ri  ex<essisi iirii<iiirits
Of t>utrientS Of Orgar>tc pullutanl>, prt'C is« I< i<'rrriii'L<-
ation of cause has been clearly demonst>a <xf i»
very few cases.

Provision should be made fot determirirng tfic
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state' s! jurisdiction in fisheries management
eminent unless the State's position is cl 'fied d
matntained. Interpretauon o  PI. qg p~ d f;�
three distinct areas of coastal waters as [olio

I ! The Fisheries Conservation Zone where FQ.
eral Management authority has been est bli hK,

2! Territorial Waters where there is a pot �� I
for pre~puon of State authority by the Federal
government.

5! Internal State waters.
Boundaries of Mississippi's territorial waters are in
question. Current charts of Mississippi Sound show
extensive areas as being outside territorial waters
and the inshore boundary of territorial waters is
placed along the mainland coast line, leaving very
little area in internal waters.

Hearings on the establishinent o  wilderness area
in Gulf Island National Seashore included strong
statements favoring inclusion of Park waterbouoms
around the barrier islands in wilderness areas. This
designation would prohibit all commercial fishing
within one mile of the designated island areas, and
leave all fishery management in those areas to the
National Park Service. Further efforts to accomplish
this inclusion can be expected.

Careful examination of the State's jurisdiction and
energetic defense of its position is urgently needed.

Other

l. Inadequate underrtanding and knowledge of
existing and required facilities to achieve optimum

d from Mississippi finfish fisheries, A study is
needed to identify existing and future facilities. who
should be responsible for them and methodologies
of financing their construction as needed.

2, Clarity of Mississippi's jurisdication in fishery
managemetu. Alteration of Mississippi's  and other

cause and t ffect o  fish kills and recommending
action.

4. Industrial pollution, Coniinuing industrial
expansion with asstx iated effluents constitute a
poteniiat danger to fin ish resources, E fective
control o  industrial effluents to assure that heavy
metals and other toxic materials that may accumu-
htte in fish in su ficieni quantities to prevent its use
as human food. inhibii or prevent survival and
growth o  young animals or kill mature stocks is
essential to continuing  infish production.

Provision should be made  or conunuous !iason
with pollution control agencies to assure that the
ef fee ts o  all ef luents on  infish resources are given
full consideration.

Administration

I. Statutory regulations. Statutory regulations
have been retained to satisfy special interest groups.
These statutory regulations limit the flexibility of
the management agency to make management de-
cisions based on the best available information.

2. lack of adequate coordination among data-
gathering and analysis programs, implementing
agency and user groups, Although several attempts
so coordinate activities of data gathering and analy-
sis, com4nation and communication have not been
quate to define data needs or to completely
eliminate dttplication of ef orts among gro ups
interested in finfish  isheries of Mississippi. As a
result these elfor ts have sometimes been diluted and
less effective.

5. Lack of a formal system of inforntation
collection and display  or monitoring and assess-
tnent of the effects of management policies,
decisions and implementation, Many o  the effects
and ramifications of management alternatives and
action, both detrimental and beneficial, may go un-
desected or uncommunicated in the absence of a
formal mechanism for their display.

4. lack of a formalized management plan for all
Mississippi fisheries, A system of management
implemented through the management structure is
essential to rational solution of complex fishery
problems in all fisheries.

Recommendations

The following recommendations have been de-
veloped by the working group for considetation by
the State Management Agency, Recommendations
are classified as high, medium or low priority.
Priorities were determined by concensus in the
working group. Each recommendauon is followed
by a code number in parenthesis which refers the
recommendation back to a specific problem in the
previous secuon,

High Priority

I. That this plan be adopted by Mississippi
Marine Conservation Commission.

Of tctaf adoption by the Commission is needed to
provide a plan for effective management of marine
finfish in State waters that will interface with plans
implemented outside state waters.

L That a management plan for all Mississippi
marine fishery resources be developed and imple.
mented.

The proposed rnanagernent plan does'not c
Mississippi's shellfish  oysters, crabs, shrimp «-!
and some important finfish caught pn.'domina" yntl

in the F Z. Planned management of all marine
fishery resources is required if the cotnplex in"
relationship of problems involved in achiev'ng
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op <mum yield are  o be solved.  A 4!
!. That a mechanism be developed to provide for

the colle<-tion and timely dissemination of all catch
data required for rational management of Mississi-
ppi's marine finfish resource.  B 1!

~ eh data from both recreational and commercial
fisheries is required and must include both landings
and "catch by waters". Current failure  o repon
considerable quantities of finfish c~ught and landed
must be corrected.

4. That current monitoring and assessment of
Mississippi finfish resources be con inued and ex-
panded to include adult populations not adequarely
sampled by gear in use now.

An ongoing monitoring and assessment procedure
to provide continuous Iong-term data on abundance
and related environmental parameters for all life
history stages is required if rational management of
finfish stocks is to be achieved. Prediction of year
class abundance provides economically important
information to industry.  B 2!

5. Tha  adequat< economic data be included in
catch statistics.  E I!

See Recommenda ion 8 above.
6. That studies be conducted to determine all

benefits accruing from finfish resources harvested by
commercial and recreational fishermen.  E 5!

'I'his information is required for rational
consideration of options for regulatory decisions
that involve user conflict. for resources.

7. That an effective communication mechanism
be developed to provide for better understanding of
renewable resource management constraints  in-
cluding biological, economic, social and legal!
among all management and user sectors.  S 2!

Successful implementation of the proposed plan
will depend on understanding and support from the
entire community.

8. That feasible controlled fresh-water intro-
duction to Mississippi estuarine areas be supported.
 EN 2!

Introduction of controlled amounts of fresh-water
with suitable quality to finfish habitat. would
increase production,

9. That all statuatory regulations concerning
marine finfish be reviewed and their impact on
management for optimum yield be determined.  A I!

Appropriate legislative action could provide the
flexibility required for finfish management to
achieve optimum yield.
Ift. That a study be conducted to provide formal

procedures for improved coordination among data
gathering and analysis programs, implementing
agencies and user groups.  A 2!

Effective coordrnation of all entities involved in

finfish management is essential to su«cssful rrr>pl»-
mentation. In>proved < o<>rdit tati<»t <;«> l>e .>«<>Ilt-
plished through for mal pr<x crit tres.

ll, That a study be corrdu< ted t<> de>< f<>I> a f<>rnt;tl
system of information voile<  i<at,t»d dtsl>l.tv h>r
monitoring and review <>f the effe< ts of r>tat>:tg-
ment policies, decisi<nts and impl<rrter!tati<>n.  A tl

This system would provide trsers with a < lear and
convenient display package. It woul<lerrabl< ttu m to
assess as completely as possible the hiologt< al.
ecological, econon>ic and s<x ial eff<x tv ol th< tr plarts
and policies before making subsequent management
de<. i sion s.

l2. That a study be conducted to < larrfy the limits
of Mississippi's jurisdicri<>n for fisftery trranage-
rnent,  O 2!

A clear understanding <>f jurisdi< rional «>r>strain s
is essential to State management for optimtrnr yield.

Medium Priority

I, That studies be initiated to provid< data ne-
cessary for determination of popttlation dy»amies of
Mississippi marine finfish stoc.S,,  8 5 l

This information is required for subsequent
development of useful yield models. Necessary para-
me ers include, but are not limi ed to, st<>cks size. age
composi ion, size composirion and natural and
fishing mortality rates.

2. That a study be conducted to determine the
marine finfish catch taken by harvesting directed at
other species and the impac t o[ that <at< h on finfish
resources,  B 4!

This information is required for determinati<>n of
the impact of the by-catch of other fisheries <>n fin-
fish populations and subsequent harvest.

3. That studies be conducted to fill gaps in local
knowledge of the life history of each marine finfish
species included in this plan.  B 5!

Complete life history data for ea<.h species are
required to provide an adequate dara base for
conservation of regulations when su< h regulations
are necessary.

4. That yield models be developed for marine fin-
fish stocks harvested in Mississippi waters.  B 6!

Yield models for stocks throughout thrit >ange
will allow management to more fully utilize
available stocks without damage to the resour<e.

5, That studies be conducted to provide adequate
understanding of indus ry, market stru< tore and
behavioral relationships among etonomtc unit~. <F
4j

This information is needed for an understanding
of potential economic impar t of regular<>ry de< rsron
options.

6. That economic impact of manne finfish by-
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catch taken by directed fisheries  or other species,
with emphasis on discards and their potential
utilization, be de ertnined.  E 6!

This information is needed for consideration of
management options that would provide for reduc-
tion and'nr utiltzat ion of fin ish bymtch taken by
 isheries for other resources.

7, Tha  adequate labor force statistics be
compiled.  E 5!

This information is necessary for prediction of
impact of alternative management options on har-
vesting, product flow and  ishing communities.

S. That. the «ffe .ts of physical changes in es-
tuarine habitat on marine finfish resources be
dt termined,  KN I!

Qttantitative evaluation of the ef ects of habitat
changes. i,e. marsh destruction. dredge and  ill
operations et  ., art needed for selection of the best
management options to pmvide optimum habita 
t tinditions  or finfish resources.

Low Priority

1. Tha  studies be conducted to determine and fill
gapa in data needed  or a clear understanding of the
relationship between catch, landings and price paid
for Mtaaissippi marine fin ish.  E 2!

This information is needed  o assess thr economic
impact of tnanagement decisions and for
achirvemen  of optimum economic returns from
marine finfish resources.

2. That Maximum Etonomic Yield  iv EY! models
for Miastssiplii marine I'in ish resources be develop-
ed.  E 7!

MEY from availablt finfish resources should be
available when options for optimum yield deter-
minations are considered by management agencies.

!I, That a study be conducted to determine key
sociologic>I variables required for management of
the  infiah industry and initiate collection of the
required data.  S I!

This information is needed for developing opti-
mum yield estimates and to assess the social impact
of alternative management decisions,

4. That investigations to determine the cause and
effect of recurring fish kills in Mississippi waters be
 arried out.  EN j!

This information is needed  or deiermination of
the effects of pollution on marine finfish produc-
tion.

5. That the potential impact. of all existing and
proposed introduction o  effluents to Mississippi
coastal waters on marine finfish populations be
determined.  EN 4!

This information is required for making rauonal
decisions that will lead to maintenance of optimum
conditions in the finfish environment,

6. That a study be conduc ed to determine the
adequacy of existing facilities and provide for
development of additional facilities required  or
achievement of optimum yield for Mississippi's
marine finfish resources. � } !

This mforrnauon is needt d to provide for
op imum production and utilization of marine fin-
 ish resources.

Tabular Summary of Management Action Program

This section enumerates the cost and time horizon
estimates of the  irst five years of implementation of
the proposed management plan  or the selected
species of marine finfish. All projects and
rerornmendations are important to the accomplish-
ment of goals and objectives. Criteria for assigning
research priorities are based solely on the relative
importance of the research activity for management,
and provide for rational sequencing of implementa-
tion of recommended research activities without
consideration of cost or time of beginning in
assignment of priorities.

Table I describes the first five years of the plan.
High priorities, in general, were assigned to pro-
jects that are essential to the development of OY,
Special consideration has been given to certain
projet ts deemed especially important by  he fishery
cons i tuency.

The entire cost of the plan for the first five year
period tn 1979 dollars will be approximately
$2,557,70'. This total amount of money includes all
costs necessary to perform the research projects, but
is nol necessarily new money. Some of the projects,
or part of them are already in progress, In many cases
recommended aciion will apply to all fisheries.
These costs should not be included in estimates
provided in plans for other fisheries. Ks imates for
cost of monitoring and assessment  8-2! are in
addition to the current monitoring and assessment
program which includes all important species except
oysters. 'I'able 2 shows cost estimates broken down
by type of action and year,

Table I includes information in addition to co«
time horizons and type of action. The "Func«o" of
Task" column denotes a short statement about each
research project. The "Respotisibility" column
relates to Task Force recommendations as to who nt!
should have prime responsibility for funding once
project proposals have been developed. The "«mo
gerieous Area" column refers to the magnitude of
the program area, such as state, internat.ional, range
of stock or secuon of Gulf. Those projects which
have an association with other projects are shown by
a denoted cross reference, The "Priori y" column
has been designated as high, medium or low.
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TABLE 2.
Coats eatintates  Table 1! broken down

by type of action antt year.

Tct tats
Tear

Tyye of
Aetio<<

Percent

55 <it  Gs.o
i05. 0
�1 5
its 5
! t".7

3!.0

245 0
20.0
10. 5
69. 5
0 tt

290.0
950
5 .0
95.0
08

Siot<ttt ical a
fcttttrtnt i<a
9<rein 
f ttvironnten <at
A<tminisuatise

290.0
20.0
25 0
t 9. 5
08

275.0
�0.0
48.5
t�.5
84.0
�.5

505.0
ts0.0
58.5
95.0
26.s
9.5

I t.i.n

Other

2527 7545. s

�.7
405.S

16.0
Tora!s
Pecten I

6M.s
2<t  

."tlt  t
20.2

652 5
25.0

t 00.0

DESCRIPTION OF THE RESOIJRCE
AND FISHERY

Introduction

The Mississippi Ivlarine Conservatiott  ;om-
mission selected ten sper.tes of finfish to be addressed
in  he formulation of this plan. These species wl'r<'
selected on the basis of their r ommerc ial and re-
crea ionaf value. I'he ten species selected were the
spo ted sea rout, sand seat oct . red drum, flottnder,
menhaden, southern kittgfish  grou»d mullet!,
croaker, mull< t, sheepshead and black drum.

Comntercial cat< h data frrr these ten spe<.ies are
reported by the National Marine Fisheries service
 NMFS!. Refaorted landings data give, by sta e,
volumt-  round weight! and dockside value. NMFS
also collects finfish data by statistical area  cauh hy
svaters!. Although not published, it is available
upon request. Landings data by sta istical area ate
currently available for tlte period I9fd throttgh 1975.

Mississippi's reported cornrnercial landings of
finfish and shellfish show a ten-year  l967-1977!
average volume of 296.2 million pounds. '.sfarine
finfish provided 96.5% of the volume. The re-
maining production was r-omprised print ipally of
shrimp, oysters and crab~. Indus rial production
 menhaden and bottornfish l accounted for 98.0% of
the finfish volume while food fish accounted for
only 2. Y% of  he finfish volume, Food fish include
numerous species whir;h are harvested by both
recreational and commercial fishermen. All species
considered in this plan except menhaden are con-
sidered to be food fish and comprise a portion of the
total 2,0% volume of food fish landed, With the

afttc!o*s econ<trttic catch data deve <tptnent.

< xc eption of several nat tonal sttrs ess attd tv rt 1< t< a 1
surveys.  here are n<> data available <nt r<'crea i<at;tf
landings of the~e species, tht ref< re r tnly «ttrtmercial
landings will be discussed.

Commercial landings ref spot ed s< atrrtut, sartd
seatrout, red drum, flounder, souther   kingfish,
c maker. mullet. sheepshead and bla< k drum <It<ring
the period 1963-75 have ranged frotn <195,ftoo u>
5,654,000 pounds  Table 3k

Blac k drum make up only l.9 pert< ttt of the tr>tal
landings of tftese nine species landed ttt Mississtpf»
while croaker and mullet a«ottnt f<tr 2:t.2 attd
24.2 percent, respecttvely.

The percentage of landings < augltt itt Mississipf>i
ranges frr>rn 1.9 percent for <roaker up trr l1 4.7
Jter<etlt for nlu lie . IItere ts constderablt' sxl taticltt �1
the percetttages of  he various spe< ies hart'es ecfcft<tttt
Mississippi Sound and landed in Mississippi. The
overall percentages of Mississippi sftot  <A seatr<to<
and red drum landtngs <aught tn lfississifrpi Sottnd
i ave shown a general decline ma r  .h< 1<  i!t-75 tint<
pt riod. lt is generally held by' Crt lf fish<rv w<> k<'rs
that  his apparent decline ts a functiott uf tegulaticttt
of the fishery rather than a decrease in the popttftt-
tion size, This is further c<>nftrmed when otac
evaluates the preliminary 1978 landing~ w here a
large increase in red and black drttm fandittgs ts
noted. This increase in the Iandirtgs teflccts a
change in fishing gear, derrtand and prie <. Southctn
kingfish have shown a trend of irtcreased cat< hr s
from the Sound. This increase appear~ to he a ltttt<-
tion of increased market detnand for this spe<i<s atttl
the majority of the inc rease in landings is < orntng
[rom the industrial bottomfish fishers and the
shrimp uawler fleets by-ca ch. Sattd sea-tt out,
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f1<><!t!d< r and t»lillel e> Iilh!t n<> Sl>e< ill< 1! C<E<fs.
BecaL<se <>l tlk' tndi>nu'il l<'  if tli ' lni'nh;uh'll lan<l-

ings tli<'y lre <ot!side!«' 1 silk<i,<t<'ly I h<'l< is
LOnSider;>bf<' Vari!!!i<>n iil the 'AIisSissil>1>i .'i<>iind
car< h duriiig the !9 >3-7.'> 1i»!e lx ri<>cl. Inlt <>velal!
MiSSiSsippi !i<>tin<1 «>t!t! iblit«f 5><!.:i f>er<et! t u[ thOSC
n!et!I!acfets la!Ed<'d ln <Wf<sstsstppt.  !v<'r lhi' 1>el lcxl
1965-75 rn 'tlha<htl ac<<>ttn nf 1<>t !6.1 fkn<ient Cif
Miss issi pl>i lar!<li!lgs <>I t h< 1< ll sl!e< ics  >f fish lii! d< r
ro!Estd< rat>o» in tf!is lil;ill  'I;<f>f< !!.

11!c 'bvorf u!g  'tottp ex;i!itin«1 iln' < xt<nsive li-
te'tatLEB.' un tll<.' l<.'ll st  < 's i!nil '1 « >t!si<h'tati<>r!,
C.i ting 2.'l5 p;Six rs all<1 nlx>r S itl iun!!!E!tt i>it!g
available data t<> des< ritx, llu < xtleinell <E»nl>1<!;
resource anil  istt< ry.

in E<'ate!S ttt!<hr the ju!is<fit!i<in <>I M<ssiislf>!>i. N.i-
tlonal i%latin<' I' tsh<'t ><'s .'1<'tv<« ' <'xa!!!u>« 1 Ill<'
juriSLIi< !i<>rial <ii Stril>uti<>n <if lish .iii<1 in< < 1 tel>i.!l<
sfk'c !es lt'! 11!c' NMI > .><!lit ll< cist Rr'g!<r<E.,A« < i!<'Ilnli'
to !I!ts <'sttt!!ate A.5> <>  I'!g. 5>! < if �!<'s<' slat «s <!<' it>-
t<7-juriS<fi< tint!at. 'I fk!<f<>r<L an< 1!I;»i <f<n< l<>ixyf
f<!r MissiSSil>pi wdte!S <sill ll;>V< t<i f>e «>n!!x<ti.tf!I<
Evil!! platts <fe< < 1<ii>ed irl,i<fj< iill lug st;<  '~;>!><I 1 lit
I'ishers  d»!acr< dti<>n lz>n<  I.  J i

Life Hist.ory
Fullov.ing is d 1	!ef lif<'1!is <>!i  f<s< <if iiiinl  if

lhi' teil S<'Ie< t tl sf>eC!ei. I iif>l<' i> Sttu!u!;t! 1 res  lli>s<'
life hiStoly it< n!S w hi<h Il ' d«'nl«' I !EE<!St lin-
lxxtant for ma!lag<»!ent.
SpOtted SeatrOui - f:En!<><<>Oil rr< hi<to!«< 1Liisiii 1

I 1E<' Sf>aE< ning Sin<Son IIl tll ' s!X>tt<'d 'i<'at!<>lit i'i
l!r!tlat 1 xf it! the f.'uff >I M< xi< t i!d!l v, I n!
late Ev inter tht<><tlf 1! fall J}!<I 1> 'ilig  <'Ini>ele< I s<><EE<-
EVhat hE latitiide. ft has f!een n<>t«1 tll.i< SIX>< t<tf
'<<din>L!t s!MtEvn ll! la <' sp! it!g l<!E<f  .<t]'< %<n!!n!<'r ln
Mississippi 1 1 af!]» 51. Y<>u!EP of l!le E<';ll >i>lilt<'d
seatruut at«C>11{'< <CV <'d< IE 5 i,» 1X gilliiing i» lid<
and « ?ntlntl< to <Xc ul' ll! Sa in!>h v util ll <'di 15   <11
Evith the !ical«ac uren<e in  h» suit!rn<r 111<.
<il>timal spaivning te!nlx rature has faber! d< 1< ! n»il«f
t<> f>c 20-30 c;; <!pl!mal sa! ini< E 20-35'l

SIx>t ted seatri>ut sparvri in %<fisitssif>1>i 5<>iind. I »
«<rre!E!fy hei<i th;<1 Spawning dr<d is a tunctioil ol
erlV!T<>tltrlentttl  ondi int! 31 >f>dtv!!ing tiilie el!rh

Distribution
The ten sf' ies «>f f>t!fish tinder <-o»side ratii>n irl

this plan al< generally distnb«t«l i!h>ng the soiith
Atlantic and nrirthern f'<tlf  ;odsts. 'I ltc n;ne
variations in lhc extent <if tIE«>Eerall <fistril!uli<>n <>1
lheSC spew les hut generally  heE;i!e rn<!S< abululant
along the I!Or her<i  i»lf. Any maiilig< nl< nl plan
de<a'lt>pcs for Mississippi has «> lx aw;ire <>I th»  a<i
that only a very sn!all lxtcentage ol tli< t<>tal fx>p-
ulation of th<'se st ver;il sfxx ies is s!thj«ct t<>
ma!tag<'n!ent hE Mi ssissif>1>i.

An,lddltlondl «>n'<!clerdtlor! Is lhdl the<ie scv<'! dl
species are cotlsidered to I>e <stuarin< delx n<ktit.
n!eaning lhal they sl!elid <>nly a lx>rtiOn i>1 their li e

TAftLK 4.
~ cosnn>emia! catch arid landings of n>enhaden in !iflssiasif>pi  !9!-1975! showing percentage caught in Mississit>f>i Sound and

!>creen<age of total laridings of ten af>eoes contributed by n<en!>aden.

Tni.
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Year
99 <>
99 6
99. i
99. 2
9><.1
9,.6i
99 1
99.8

9N r

59. 5215129 215
8128029
2177 99 I

65
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7!
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180500
1
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98000
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125296
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127856
150000
168585
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257855
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225577
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�8275
17<856
2674
212071

72. !
47.2
56.8
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58.8
24.5
4!.2
60.8
69.3
69.1
71. 9
69.5
79.5

25tH 29
287855
278�4
190654
�6527
�9535
225577
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3551
! 78273
177856
215674
21207 1

2583
258782
27 en55
19+'50

169<«<7
155189
2 7521
20ic47
5 1Ãf
1 80052
179822
21t<6<!O
2 1 st!fit
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TAILE 5.
Summary tabulatian of principal migrate life history data required for rational ntattagement of Mississippi Finfish.

Spawning Larva! hf igratian Agc alai Size  SL! Fcalndity Papula ion
Time Is ca ion CEll. In Dynamics

Physio-Chemiml
Factors

Migration
Name

Salinity Range2.0 - 35~3 ppt
Cynosccon July' Miss.
nebulosus Aprtl - Sep . Sound
Speckled trout'

Iarvac migrate
to inshore marsh
nursery grounds,
May - October

15,000 No local damI 13.15 - 5.1
II 21,85 - 8.6
III 28.15 - 11. P
IV 35.96 - 13.3
V 39,55 - 15.5
Vl 45.05 - 17.7
vll 47.00 - 18.5
VIII M.10 � 20.0

Temperature
Range 5,0-
34.9C 41.0-
94.8F

Cyctascton
arena rial
White Trout'

July  Offshore Larvae migrate
March � Sep , to inshore marsh

nursery grounds,
May � October

No data No local dara18.5 - 7.2

Octobns Near Off- Larvae migrate I 34.0 - 13.5
Sept. - Feb. shore to inshore marsh II 54.0 - 21.5

nursery grounds, II I 64.0 - 25.25 500,000
Sept, - Nov. IV 75,0 -29.ME

V 84.0 - 35.25 3,500,000

No local dataSerac  ops
acct a ta
Red Fish'

October ' Near Off- Larvae migrate
Sept. - Jan. shore to inshore marsh

nursery grounds,
Decclnber - May

Parali ch h ys
tc hostigfaa
Hounder'

I Na da a No local data
11 25.0 - 9.0
DI 34 0 18 3 

48.'0 - le.e

Dec. - Feb.' Offshcae Larvae migrate I 14.0 � 5.5 
Oct. - March to inshore marsh Il 15.5 - 6.1

nmzezy grounds, III 16.7 - 6.5
Oc . - April

Brcvoortia

Pogey'

Migrate offshore
at 1 yr. - back
inshore after
spRW III ng

21,960
68,655

122,062

I 21.2 - eg No aam Na local data
il

hfcntzcifrhus April - Oa. Near Off- Luvac migrate
amn icamcs shore to inshore marsh
Ground rnuBe ' nursery ~s.

Oct. - A.pril

Micropogon
undula  us

Nov. - Dec.' Near Off- Larvae migrate I
Sept. - April shore lo inshore marsh Il

nursery grounds. III
Oaober - June IV

V Vl

hf ugil
ccphaftcs
Mulle '

Dec. - March  Ofhhore Larvae migrate I
Nov.. May to inshore marsh Il

nurtety grounds, II
Nov. - May

Liule local
dam

11.22 � 4.4
22,50 - 8.8'
35.25 - 13.8

76,000
15M,000

drchosargus Feb. - March Near Off- Larvae migrate
tea toccphalus share to inshare marsh

heepsbead nursery grounds,
March

No load data No data No loca1 data

Spawning area
and nurse�
area may be
one  k the same

No local data No dam No local da a No local dataPogonias
CfOfl S
Black Drum

'Local Common Nalnes
'Peak Spawning Time
'All Fish Mature
'Fork Length

Feb. - March' Near
Barrier
Islands fk
Miss.
Sound

14.13 - 5.5
21.51 - 8.3'
27.04 - 10.6
31,74 - 12.4
35:59 - 14,0
38.64 - 15.2

Population
stttlcture
Population
size - Life
cycles
Distribuuon
Move lnenta
Age and Size
Com ition

Population
slfucture
Population
SlzC
Life cycles
Distribution
Movements
Age and size
Composition

Salinity Range
0.0 - 35.5 pp 
Tcttlpnahlrc
Range 7.0-
30+C 44.6-
86EF

Salinity Range
0.0 . 30.0 ppt
Teal pc a tuff
Ranr 2.0-
87.8F

Salinity Range
0.0 - 36.2 ppt.
Temperature
Ra 5.0-
34.9Y 41.0-
94.8F
Salini y Range
0.0 - 67.0 ppt
TcEnpcratUIC
Range 5,0-
34.9C 41.0-
94.8F

Salinity Range
5.0 - 35.5 ppt
TCln pCER t urCRa~ 10.0-
94,8F

Salinity Range
03 -35.5 pnt
TC llpCEREurC
Range 5.0-
34.9C 41.0�
94.8F

Salinity Range
0.0 - 55.5 ppt
Tn ape R t ufc

30. 44.6-
Ra@a 7.0 ~
86.0F

Salinity Range
0.0 - 55.0 ppt
T em pctatutc
Range 5.0-
34.9C 41.0-
94.8F

Salinity Range
9.0 - 25.6 ppt
Tcalpcla t ure
Range 12.2-
29.9C 53.9�
85.8F

M iglation seasonal
and in response to
changes in salinity
and  empcra ure.
No other local da a

M igla tin n sea Sana 1
Rnd ln response to
changes ln salinity
arid lenlpenature.
No mher local data.

Migration seasonal
and m response ta
changes in salinity
and tempnature.
No other local data.

Mi  pa tion seaso al
and in response to
changes in salinity
and  empna tune.
Na other local data.

Migration seasonal
and in  espouse to
changes in salini y
and tempnature.
No o her local data

Migrate off-
shore at 1 vr.
hack inshore
Rftn spRwn-
ing - May make
several u shore
movemcn ts dunng
life dme

Migration seasonal
and in response to
change in salinity
and telnperature.
No other loca! data.

Migration ~
and in response to
change in salinity
and temperature.
No o her local dam
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year. If the salinity and temperature are high in
Mississippi Sound spawning may occur throughout
the Sound. If salinities are depressed, spawning is
probably limited to the area immediately around the
barrier islands,

After hatching, young spotted seatrout migrate
into the inshore nursery areas from May through
October.

Spotted seatrout are generally believed to mature
at one to three years of age. Some males mature at
one year, all are mature at two years. Females begin
to mature at two years and all are mature at three
years. Fish eight to thirteen inches �03,2-350.2mm!
standard length  SL! make up the majority of the
spawning stock in Mississippi. Depending an age of
the fish, spotted seatrout produce 15,000 to 1,500,000
eggs per spawn.

In general spotted seatraut show wide variation in
growth rate. Growth differs by sex, and growth is
not constant throughout the year. Female growth rate
always exceeds that of the males. Spotted seatrout
have pelagic eggs which are about 0.77 mm �.03 in!
in diameter. At hatching spotted seatrout are about
1.5 mm  .05 in! long. By the end of the first year
they average 13.15 cm �.1 in! SL. See Table 5 for
lengths of spotted seatrout for successive years. It has
been estimated that in the total population ol fish
over I year old, year class one accounts for 26,8%,
year class two accounts for 20,1%, year class three
accounts for 15.9%, year class four accounts for
I5.9%, year class live accounts for 10.6%, year class 6
accounts for 6.0% and 4.7% are over 6 years old, Sex
ratio changes with age. At age one only 19% of the
population was female and by age five 82% of the
population was female.

There is no local information on population
abundance, mortality rates or migratory habits of
spotted seatrout in Mississippi Waters.

Spotted seatrout are caught in Mississippi waters
in temperatures and salinities which varied from 5.0
to 84.9 C �1-94.2F! and 2.0 to 35.5 /, respectively.
Catastrophic mortalities ol' spotted seatrout have
been attributed to severe cold, hurricanes and ex-

cessive fresh water. Kills af spotted seatrout have
also been tound in oxygen depletion kills along the
Mississippi Coast.

The habitat for spotted seatrout in Mississippi
appears to be in good condition at the present time.
Little is known of the quantitative effects of human
encroachment into the estuarine environment on

spotted seatrout populations. In recent years there
have been increased demands on the estuaries for

sewage disposal, oil exploration, dredging, filling,
laying of pipelines, installation of marinas, treat-
ment ponds for industrial plants and cooling ponds

for generating plants, etc. Since spotted seatraut
may spawn in the estuaries and are dependent upon
them for food throughout their lives and since the
evidence is very strong that each estuary maintains a
distinct subpopulation of seatrout, it is clear that the
estuarine environment is a particularly critical one
for this species. Unfavorable conditions for spawn-
ing or feeding in a particular estuary, resulting in
declines in seatrout populations, may result in long-
term recovery times due to lack of immigrating stock
from other estuaries.

The spotted seatrout is an opportunistic carnivore,
feeding on whatever animal is predominant in the
estuary, but usually fish and crustaceans. Those
species of fish and crustaceans which are fed on by
spotted seatrout change as the fish grow larger.

The spotted seatrout ranges from Cape Cod to the
Gulf of Campeche in Mexico. It is most abundant
along the Gulf coast.

There are a number of parasites and diseases of
the spotted seatrout but there is only one which is of
concern to Man, This is a cestode worm which

occurs in the muscle of these fish along the back-
bone. It is not a health problem for Man, although
a "wormy" seatrout is not very auractive, There is
no evidence that parasites have any serious effect on
wild populations of this species.

Sand seatrout - Cynoscion arenarius  Ginsburg!
Sand seatrout spawn in the Gulf off Mississippi

from March through September. Postlarval sand
seatrout immigrate to the inshore nursery grounds
beginning usually in April and continue to move in
through the early lail. Peak migration time varies
from year to year.

Sand seatrout have been reported to be mature at
950 mm  I3,7 in! for male> and 357 mm �4.0 >n!
total length  TL! for females. There is no data avail-
able on the number of eggs produced, Growth
rates for juveniles appear to be greatly influenced
by temperature, Growth rates for spring spawned
fish in Mississippi were greater than rates for
fish spawned in late summer and fall. Estimates
of growth ranged from 27.7 mm �.09 in!/ month
for April to I0.5 mm �.4 in!/month for July
larvae.

Little data exists on the identity and age compo-
sition af sand seatrout stocks. Recent studies in

Mississippi Sound indicate that modal lengths of
fish tended to decrease from fall through winter
suggesting a continued emigration of older juveniles
from Mississippi Sound. Conversely there was an
increase in modal lengths offshore in the spring
indicating either the return of older fish and/or the
movement of over-wintering juveniles toward high
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salinity water~,
Withaut fCxun<frty esttrrraleS, population size and

struc,tore information n<> disc ussion <if pcqz! la ion
dynamics i» feasible.

The sand seatrciut is «>r>si<lc re f to bc euryhaline.
lt has been friund in Mississif!f>i in salinities from 0
t<i36.6'!< . 1'he greatest »urtrtrer of trawl <aught
fi<>h were taken iil satirriti<S fr<>m 5 to 14.9'>'~. 'rhe
targe~  number c>f rcx rrationally < aught fish were
h<x!k<st <n saliniri< s of 10.ti to 25.6'/<x>. }uv»nit<'s
120-90 mm 0,5-.'3.5 in. 1<itig! w 'r» <aught rm>st fr»-
<1 i< iitly iii s;ttinities bel<iw 15'/ arl<l in<>st werc
calnui«l in salirlitic s of less than 6'/~,

1 l>e prirnaiy habitat <!f ttie sand seatrout is
c'st<tat ii!e. lrr Mtsslsslfil!i tt!<'y al'<' crt<!st fr«' t rer>tty
< i<I>gl<1 ill Miss vs! f!l! 1 !<><iud.

1 h<' san<1 s<'at!<�> n ts dt'1>erldt'l!t  !Ir II!<' t'stir;II'it! '
Ilillsrry ansi 'lltholrgtl sf>awlrrtrg  !c  lirs al lc'asl to
del>tt!s <>f 50 fart!c>rr!s. 1'Ile «irrrlitir>rl <>1 thr »Stiiary
!vill iilrirnately hale a lx>sitivc or rirga ivr «ffe t on
tht iarl<l sei! <fort t lx>l!uk!lion,

Ttic vand v<sttr<nit is t>is iv<>n> ts, < hanging from a
stri< tly f>tank <>ni«fi  t at «n ea>ly ag».!>hrinrp wer»
'Itic s<s arid 1!lost ll'nlx!t titni f<xxl 1 t<'m.

Sarrd sea rout range fr<>rn Ihc west  uast of f torida
to  '«rmf>e< he. Mexi«>.

'1 t! re are a r>uintx r <>f lxtrasites «nd diseases of
th  s;iiid sea root. n<!rle of wlii< li < onstitu t a ht'alth
liats>i<'I I<! Mal'i, 1 h<'O' Is Iro t'vrtl<.'rr» <' 'tllat f!ar asitrs
hiiv< «r>y seri<> ts eff<x t <>it wihl lx>l> rtations of this
sl><x i» s,

Red drum - Sr  <ten<>f>! <>ref l<!t<! <l.i!it>artist
Re<I <lr<ur! gc it»nilly slxiwn fi<>m rni<l N<q>ten!ber

Ihfoligh tr!i<f-V<'filial y, P<  k sfhlwr!!rig  X<  trs trl la C'
<>c 1>«-tr!tx r rlir<>«gh  !< t<>txi. Although the c xact
1<>< trinal of slh!wlrrrlg  s lrl!kr!»>W	 il is th<!tight «>
Cx< lir <!ffc}!<i<<' It! rtlt'  <lil  lx>S> t>ly' lEt'at tl!t' nxniltl
<>f f!aSS<" s. 1 triS asslrnlpfi<>n is Sut>fX>rt<Xf by the fa<-r
thai the smallest larvae;itv f<>uild 	 'ar thc' f!asses
and latgrt 1;»vii» an f<iiin<f i» tht' inch<!re nursery
alt'as.

Mat< ref drum mat»re rarli<sr than the f<  nate red
drulri. Mitt<'s <rlatul't' wtlc'n they t ' I  h approXirnately
40 <lil  Iti iril gf. <or<1 females mature wh<n they
rea< h appr<>ximat«ly 75 csn f29 in! in length. De-
pending on sir<, f males have t>ee E rel><>ried to
pr<xluc < fn>r'n 20,0�0 lo,t,f>00.000 eggs per spaw!E.

Red drum < ggs av< rage 0.92 nlrn  .056 in! in
diameter. t.tfx>n hate hing the larvae are approxi-
mately 1.5 rnm Tl, �.6 in!.  'rowth is rapid the
first year. By thc' en<i of the first year red drum
average 54 cm .'iL  I5.5 in! and weigh otr the
average 0.4 kg  I.I tbt. By thc end of the
second year they average M cm �1.5 in! SL., the

third year thev average 64 crn �5.25> iri! 'il., th»
fourth year they av»rag» 75> < m �9.5 in! Sf. an<i
by tile»nd <>f the fifth y at tlE»y i>v»ritg» 83 < nr
 M,25 in! SI. in length.

Rect ctrum ar<' g !x rally ' graf usirrg hard strlr<ttircs
such as otholiths, scales.  hirsid r.iys arid itic s«<iii<1
3 rlii I sl!ilr '.

As wltlE ttl<' six�>t t«l s s<t  <>lit arlct sitnd s»;rli<> lt 3
disc ussioi! <>f fx>pc!tati<>r! dyriami< s is imlx>ssihlc br-
<auS«>f th<' fa< k c>f Clata. Tliere itrr fir<!it«t ar<i<iliiltS
<!f <IE<>stat ny d; tit and 1x>pl!lain!l!  's il!E  I<'s fr<><rl
othrr  'ulf Stat< s biir generalij lti<>ri ol this
ii! fnrrnati<>r! lO Mivci<vippi EV t tC'rs may nni fX ac-
< urat» for it al!lx'ars frc>m the lin'rat ire tlurt ca< h
arc.a nlay have,i <tistirt< t lxipuli<tiorr <>1 1»'<1 <l! iinl.
'1 h» r<st <lniiri i!i <!ther areas are 1!as cal!y n<>n-
rnigrat< ry. '1 hey tppc;rr t 'xhibit nily atl nl tl rr-
offst!arr inlgr< tin<1 liE itsscx lath>rl with spilwnli'>g
a<. t t v 1  1 r <.

Rcxf driin! ar» broadly euryhaline. Ttl y' <x< ur in
saliniiirs ranging from G40'/ . although they are
rare at ttr< higlic.r satinitics. A direct relationship
betwc»ri si>c and salinity has been established and
large' fish are found in high satinities. Small red
drum 5,0-8I mm  .11 ~ 1.2 in! .>L have been taken
over a salinity rarlge of 8.6-27.5'/ . juvenile red
drum �5,0-111,0rnm �.6-4.5 in! ."!f.j from Mississi-
lipi were t;!ken over 3 saliriity range of 0.0-30.0 /~
with tli< Ltig<st 1><r<entage catch <oming frorrl
vali»ities <>f 20.0-26.0'/

R«<f druin ar< ats<> <'l«yth<rmal, Re<1 drlirn have
txs'lE iak» r! in waters with a trml>erature range of 2-
29 ;  '35.6-1H,2f'!. Y<! tng  <sf fish �,0-51.0 mm .11-
1.2 i!l Sf.! were taken front Mississippi over a temp-
< raturc' nlttge ol' '%.5! 31.0C: f 68.9-87.HF! w ttit<'
j rverrites  -$5.0-1 11.0 mm 1.6-4.5 in Sl,! were takt n
frorr! temperature~ of }5.8-28.8 : f56.6-83,HF! with
th< high< st < aiCtl< s <xcurring at remperaturrs be-
t w x r! 20.0-25.0 ; �8-77F!.

Red drum have bc e n reporte<f killed in severe
winrer cold sl>< lls.

At this time ir appc"ars that the red drutn habitat
in Mississippi is in good <ondition. I.ike the two
Spe<'IpS dis»ussed pt'evlolisly' tl!C' Ied Clrunl rs
estuarine dependent and any degradation of ihe
estuarine habitat will uliimately have an effeci on
the success o  the red drum population in this area.

Ir has beer! found that red drum   15mm  .59 in!
feed selectively on n>pepads and copepods nauptii.
Red drum 15-50 mrn  .59-2,0 in! feed sel'ectively an
rnysid shrimp and to a lesser extent on fish, ampht-
pods, other decapods  grass shnmp, penaeid shrimp,
young blue crabs! and polychaete worms. 1n general
the larger fish feed on crustaceans and fishes.
The percentages of these food items varied with
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species ol  Ish.
F< tol!cirasit< s are I;III lv   i>Into<>11 l>tl ll<>tltt<f<'Is all I

large  E itltfxrs i.tn sit< ss Ihe fish t<i ili< lxii»i l!t
ileatl'I, I h<'I'<' ls II<> <"vul 'tl  <' Ill'll .III v < >l  It<' l>,<t.lsl I<'s
and <fiscases kitown t<>  x< ill <it! Ihe fl<>litt<i<'I !>I<'st tlt
a threat t<> hiiinait h<'Ilth

geographic location, season and size of fish, Red
drum gorged with sand dollars have been taken in Mis-
s SSip pc.

The knosvn ri»ige «f the red drum on the Atlantic-
COa~t is fr n» Bttztards Bay, Massachusetts t<> Key
West, thoiigh they  !c ur irregularly north of New
jersey. In the Gulf, they oc'cur cotttinuoiisly from
southwest glori ta a< ross the north  rn Gti]f and
Southwarrl into rt >rthern Mexicu.

Red drum apparently spawn offsh<ire. The re-
sulting larvae make their way to inshore niirsery
areas. As sub-a<lults  I-5 yr! they r ~ain inshore. At
three years of age or greater they move back into the
open Gulf or Sound waters where they generally
remain In large srhonfs,

There ar ' a number o  parasites and diseases
which are known t<i <ice iir in and on ied drum. 'I he
only One Of concern to Man is the  estode Worm
desrribed in the spotted sea rout. It presents no
hazard to Man although ii makes the Hesh of the
fish unattra< tive for <onsurnpti m by Mart. There is
no eviden e that any of the parasites or diseases are
harmful to red drum populations,

Hounder - P<tr<!tichthys tethostigma  jordan and
Gilber I l

The flounder moves offshore int<> thc Gulf waters
to spawn in the fall and early winter, I he resulting
larvae move back into Ihe inshore n»rsery areas

through about May.
Flounder first ntature tn Mississippi when they

teach a standard length of approximately 250 rnm
 9.0 in!. All fish appear to be mature when they
reach a standard length of approximately 340 rnm
�3.8 in!.

There is n<i information on the fecundity, growth
rate of larvae and juveniles and oti the identity and
age composition of the flounder stocks.

As with the three previous species discussed there
is inadequate data on population dynamic s.

The flounder is euryhaline. Flounder have been
reported from salinities of 0.0 to 29.9 f and
tempera tures of 5.0-54.9C �I,O- H.HF!.

The Hounder is generally distributed down the
Atlantic coast from North Carolina southward and
across the northern Gulf to Texas. It appears that
flounder occur most frequently on mud and muddy
sand b !ttom t.ypes. The habitat of flounder in this
area appears to be in gcxxl condition. I.ike the
species discussed previously the flounder is estuarine
dependent and degradation of the estuarine habitat
may have an effect on the Hounder population.

The larval and early juvenile forms are primarily
planktonic feeders. The late juveniles and aduhs
feed principally on crustaceans  shrimp! and small

Menhaden - Brett~!rti<I IX<tr<»tt<> iG<xxl< I
Gulf <>I M 'xiro nit' Ilia<I 'n I tl'tdnlgs u1  lode tht<s

Spe  ies, <!nt' Of Whi '4 p1«'hltnuxil< s.   Iilf Mc lilt.!dt'n
 Breteortta patro>tt<s! is tlie la iiu ilril sf>« it s bitt I<sf
In Mlsslsst p!!l. 111< td<'Il titl < al . h<'s < il I <'l 4 >wtiI'I t B,
Sr»ithi'! and fiitestale  B gi<nteii I .Ite l.trul<sl iit <it}ter
areas, A few sf!e  intens <>f tlii I< lli>wf t tt,trtd fitt< s< alc
menhaden have b<vtt «ill« ied iii Mississil>lii w.«er<.

The m<nhadc n li e   yi I» f<>ll<»vs th<' gt'n<'ral
I!a tern of estuarine delx'ttdent sfxs ies its lm s «x»lt
diSCuSstd. A nial SpaWtiing Ol the ni<'»li td<SI i>as Ii<>i
been nbservssl but th» lx.si  s i b Il< ' �1th< 'll<'s I liat
spawtt it!g of Gt! H n!c'nllad<'n is a« onllillsll« l  <u Ill<
most part from  Wtober thti!»gh M;Ir<li. I f!<1< is
evlden 'e that spa92Vnillg Itta't'  x  u1 'I'i < at fs as sef> -
ember and as late as May it> sum<. sears. tt>f< nh td<.it
SpaWn in Gulf WaterS Off Misvtssippi ft<>nt near
shore to as much as 60 miles olfsh<>rc wh  re ssatei
depth ranges fr >m I to 60  ath<>ms.

Larvae f9,0-25 mm '.31-.98 in SI.E m<>st  i<xn tlt 
.>pawnillg grounds back to tll  Mississif!f!i inst!on
eSt.uaries Where they transf<irm inti> jure tttk s arxl re-
side f n several rn<inths before returnirig t<i the Gulf,
Beginnlllg irl Ot toher wt  it s<>mc attiliial sat t.tti<>n
they rn<>ve through the barrier islaiul fxtsses atul iue
distributed throughout the ntirs< IE an a. l»»nigr;I-
tlc!n c otttlrlli 's tltn>ltgh Al!Ill and nit<i May !it s< >I!i<'
years. Peak» <xrur fr int i!e<emlxt t<> Al»il

Migrati<in of achilts int<i Mississipl» S<iiirul <><«tr
in Mar< h and April,  ontr<illtitg olx rting <if Ih -
menhaden fishing seas<!n.

Menhaden migrate to <>ffsh<!re Gulf waters when
they are about one year <>ld [ f8! miit 0 itt f<»k
length fFL!] to spawn hc'f<ir< they are sttbj«t«l t<>
fiShing preSSure..'ipaWning in thiv Sp«' Ies ts t<>tal
but intermittent. The numb t of  ggs slxtwtt<d by a
mature female uSuaHy ii!< reases «itlt «g<. 'I lie itic m
fliltnbef Ol C'ggS per age gr<>up <>f ntt 1't}iud<'lE
collected east of the Mississipf!i River delta
reported as I-2l.960. I1-68,655, ill-l22.0 i2 lii th< fish
used in this egg study age groups I, II, ar!d ill mad».
up 8, 85 and 4% respectisely in th< samf>f<-s.

The slender menhaden larvae less than 2>t! iiiiti i 7!t
in! SL accluire adult bcxly f<>tin by 1 h<- »r»< ih< >
reach 28-50 rnm fl, 1 ~ l.2 in! long. jiiseri!b ~ giiii<
rapidly in nurSery ar as thr<iugh»!<»< i>l ili< it it<st
year, Young  ish 52 mm tl.25 in! I [. iti Ala il ri a< b-
ed tH mm �.5 inl TL in ]ufy.
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Results of efforts tr! determine wlieiher dist inc t
stcxks of Gulf menhaden <xcui have kd to the
conc-lusu!n thai there is rirl<. st<x k ranging fr<im
Florida t<i Yucatan. Vxtensiv<. migrati<>ns along ihr
shore have i><!t txw n dc sr ritxst. Apl>arently they
winier offshore relatively near s<!rnmer fishing
grounds. l'aggiiig studies have shr>wn that there is
little movement 1» iween fishing grounds east and
west ol ihe Mississil>pi ktver delta and that, in gen-
eral, adults move r>nshore-offshore with o<> c xtensiv<.
east-wrsl migrat i<>n.

Agr <oml!risiiir>n r>f Gulf menhaden < at< hes has
~n determined by NMFS since' 19f>5, 1Vlost men-
haclcn <aken in thc fish<ry ar< 1 and 2 year old fish
and ih<' ratio <il 1's and tt's < hanges frrnn year tc>
ye:ir. Mu< li f!as fxs n learned;ilxn» Gulf me>!ha<ten
dyiitrfrll<s s>IE«' st<i<it<'s b<~drt m ill<' 1950 s. t his
inf<irmaiinn rleal» with su< h problems as populatirni
srr»«<!n a»<l siar. lilr < y< les, disrributio», m<ive-
rn<'Ills, i>net ag<' arid slri' <'otntx!siri<!n of rhe <atcheS.
Bc< at>sr ft'w agr grriups arc' taken in thc fishery,
fl«c tu;EtiOns in yt arly rata heS arc relatively great.

'I'h< Giilf <atc h, after inc-nasing from 75,000
metric tons in 1948 «i 479,000 tons in 1962 fluct-
uate<il between ill li,000 io 728,000  rom f96<1 to 1977.
Mississippi tan<lit!gs 'sllowed stniilar flu< ruat tot!s
�7,828 metri< in 19t>5 io fM,H42 metric tons in
l971!.

fr has been f<i<inrl that a multiple regression
eqiiatioti using rat< h arid < ffort data pr<!vi<fes a
reli;rble n>rib<xi cif rstitnating <at< hc s of Gii!f
mer!ha<f n. I'hr t!rn3i<t<d 1978 <atc h was «sliinaied
iF«br<tery 19781 at 546,000 mc tri<' pons with 4 out of
5 c han«» ihai it w<!uhf be '1!et we< n 450.000 and
642,0tgt «ir!s, l f<!wevr'r. the 1978 l!opulalion was
c xr rptional, l>nxhi< ing landings of about 819.957
M. I.

'l here arc a nurnlx r r>  phy~ic~l, chemical and bio-
logi< at far lors whir h may effec t produc-tion c>f
met!hade!E. Y<><rng menhaden have beet! c<ittected in
Gulf est<>aries at i<ant!erat»res ranging 5 to 54.9C
�1-95 Fl;ind sa!inities as h>w as 0,0'/~ and as high
as ST/ . t~rvat menhaden may suffer mass
mortalities whrri warer temperature falls below 5 C
 lt7 F! f<!r several days <» < hills rapidly to 4,5 C �0
F!. Mass morialiries of menhaden, apparently due to
high salinity  80'i or greater! have been reported,

Mass m<>rtaliti<s attributed to low concentrations
of diss<>lved <!xyg«n rxcur regularly in Mississippi.

The Gulf menhaden, like the species previously
discussed, depend on suitable estuarine nursery areas
for survival and production of a harvescabte
resource. Reduction in area of lhe nursery or adverse
changes in water qualtty can be expected to result in
losses to the resource. Some alteration to th» en-

virOnment sur h as contr<!tied inirOdr« lion o  fresh
walt r illio Ihe Western Sc!rind riiay br lxfi<fi< ial t<i
thrs< r< sources. lfc!wevr r, i<!vs <if Enarsli la!id <li>e io
olher a< tiv Et!<'s is Ei'i'<.'ir ievat!f<'.

M< nhaden are 1!lankioni< frcd<ts ihn>i!gliout 1!fe.
fyif[rrrnt age an<1 sir< mrnhadc n f<s<1 rm different
c'r!rillx![leriis Of ihe plaiik otiir bi<!nl;iss ii!< 1<idiiig
bacteria, phytoplankrers, c<x!pfar>kters aiicl sirs-
Pt'ELSE<!fl s.

1 lier<' arr' a litt nlb<'r' of prc'diilnl's rir'i ni<'<ibad<'rl
in< lit<ting birds, fish and Man. li has f!e<'» reported
thai stx!tie<1 sralrout anti other spe< ies f<scf <!n
young mr~baden in east Bay 'f exas. Mississippi
rec-rrational fishermen s<!rnetim<» use sr!raft men-
lradrri as bait 1<ir sfx>tted srairout and <>thrr stxs Ecw
whr ri fishing in Enshoft' watt'I"s, altliougli a sit!dy of
!368 ~potted sratrout strimachs c ollec t<8 froin ir<>lit
tak< EE fn»n the Biloxi Marsh Area br twcxn I.ake
Borgne and Br< t<>n Sound rc'vealed only three
Inenhaden. Ii lias also beer! reporled that long riose
gar fad primarily at night on juvenile Gulf men-
haden in Mississippi estuaries.

The < ommenial fishing for menhaden takes
relative ly few fish other than menhaden. Studies on
thc' stxw ies comp<!sition of menhaden purse seine
<arches wrre first done in 1894 on the Atlantic
fi~hery. Sin<< 1947 there have been ftve studies pub-
lished on st!ec ies r omposition of the Gulf catch.

A relx!rt on 77 purse seine sc ts completed in
Mississippi, Chandeleur arid Breton Sciunds and 1 1
sets west <>f rhc Mississippi River delta in !958-59
re~rated the f<	lriwing species r<>n! tx!siti<in:

I. Speckled 'I rout
2. White trout~
5. Red Fish
4. Flounder ~
5. Menhaden
6. Ground Mut!et~~~

7. Croaker
8. Mullet~
9. Sheepsheads~~

10. Black drum
focludes 2 species

s'Five observed in net but none found in samples.
Used as food for crew.

~a~included in 2 samples,
Three observed in net bui none takeo in sample.

Most of the mullet  869! reported in this study
were taken from one set in Chandeleur Sound when
a school of mullet was identified as menhaden by
the spotter aircraft pilot. The observations of total
numbers of other fishes in purse seine sets �.8%!
was the highest shown by any of the ret!orts.
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Southern kingfish - Afe>rt>'cirrhu< rtr>>err<<titter
 l.irma  us!

This fish is knowrt locally as the "grouixi
mullet." Tltree six'el 's <>f fish  Af. <rr>Ic'rr< <>>tt<c, hf,
fittc>r<rfrs, M. for<tfrgerr cx<'ur in Mississilipi waters
and are colleriiv 'ly kn<iwn as "gr<iiriid mirllet." hf,
ctrrreric<trrtrs is the most rommonly fottnd six < ies and
will bc. treated here. The life hi~tories <if the other
twc> species are similar. biit  omplete inf<>rmation on
all three spec ies is neederl.

"Ground mullet" spawn in Mississippi from
April through  !< tr>her. Spawning grounils are
unknown and evidence has been presented thai sfxtwn-
ing may occ'ur either in the Gulf or at iimes in tht
Sound. Resulting larvae move into the inshore nursery
areas where they grow rapidly. They have been re-
ported to reach a m<xlal length hy the s <c<>nd year
of 170 mm �.6 in!.

Males have been reported to ntature at about two
years at a size of approximately 195 mm �.6 in!,
while females mature at two to three years at a size
of approximarely 240 mm  9.4 in!. No iiiformation
is available on fer,undity.

Without ferccndity estimates, mortality rates, and a
more thorough accounting of the total population
nn discussion of population dynamics is possible.

"Ground Mullet" are common throughout the
year along the Gulf, and show a preference for
moderate to high salinity. Fish �7 to 255 mm~.6-
10,0 in SL! have been collected in Mississippi at
temperatures and salinities ranging }0. f tr> 54.9 C
�0 - 94.8 F! and 5.0 to 35,5 / respertively, Highest
catches were reported in salinities of 15.0 to
<8.9 / . ln general. the mean length of
"ground mullet" increased as salinity increased.

Young fish less than 50.0 mrn � in! SL in
Mississippi were generally taken in ~hallow water
with sand grading to sc>ft mud bottom type. Fish
50.0 mrn � in! to 150.0 mrn �.9 in! SL were widely
distributed throughout the estuary, being taken in
~hallow beach areas, navigauonal channels in
Mississippi Sound, bays and borh north and south of
the barrier islands, Fish between 151.0 rrtm �.9 in!
and 275.0 mm �0.g in! SI were raken almost
exclusively in the vicinity of the barrier islands.

The habitat appears to be in good condition at
this time. As with the species previously discussed
all estuarine t}ependent species may be affected by
changes in the estuarine habitat.

The species is primarily a bottom feeder. They are
reported to feed on fish and shrimp. Eighty-five per-
cetlt Of the S OrnaChs examined in one Study
contained crustaceans and 15 percent contained fish.

The southern kingfish  ground mu!let! is
common from Chesapeake Bay to Fort Pierce,

Florida on the At!atrtt«'<!; st an l in It> '  .1�1 of
Mexico fr ml  'ipe S thl<', F 1<»><f.c t<i   >rr>fry hc,
lVfexico.

ln temperate are is tli<s gr rx-r;ills iii<iii <>I sf>ore t<>
d seper water in «ii<1 wrath< i. 1 lri s:tt< «»rim<>rt
throughoiit the si;4;il<irtg tli<  'i>it «».. . 1» iug
least abtuidaiii iiisl«>le <iur»ig wtrt«r. Iri.i siii<h Iif
8tlOXt P>a! ie r "illoil.il ftsllitlg I 1> 's<' llsli wi'ir
Caughi m >sl fre� rerltly ln ih ' s rrrrl>l<'1 .Iti 1 <'lr ly frill
and disal>fxar ~l »>r»l>l< tc ls f«im tlie H,ts fishing iri
the wiiltc'1.

A nurnlx r»f 1>ar;>sites;irid <1is«.isi s.ci< kn >wn tri
occur on the s<xrtft  rn kiiigfish biit tli< le >s Iiii lilfiir-
Riatlntl Oil the  'ffe< is <>f the i>l ga1 i sin < >ri sill elviil
and growih of  lie fish. s'<>it< are kn<iw» to affect
human health.

Atlantic croaker -,Mr< rr>j><><,<»r  <>i<fr<frit<< >
The rroaker lifr < vrl  follows  ti< c; ii< i.il lx«terii

of estuarine  fepend< nt slxx i<'s;cs l>rect<> »h dis-
cussed, Ac'tual spawning <if wild < r<srk< t has ri<it
been obSC'rved. Base<1 <>il  ihsc're crt<i� <if ihr iirlrtli-
gration of croaker as derertnin<.d hy tile .<plr tran<e
of post larvae in the inshon' niirsers gi<iiin<ls it <an
be c.oncluded that spawning <xcurs  a< h sear
generally between Septc mber an<i Al>ri1. 1 he f>c"ak
spawning month varies from year t<i year. hui
usually is found to bc Nr>vcmbrr or f!<~ <mix r.
Croaker arc believed to spawn in tli< «>fr» Giilf
ware rs in close' proximity to estiiariiir rr rrsers
grounds.

Whether rhe mr>verrrent of < rr>ak<1 liirvae fr<xn
their hat< litrlg ar a to estuari<s rc pri sc rrts fussiss
drifting, a< tive sWimming or a «>mhi»at i<>li <if th»
tWO iS nOt knOwn. li iS kil<iwri ilia  fX>st larsa<
 under 15.0 mm 0.6 in SL! <roiikrr < rltrr Mississi-
ppi estlral'ic's where ttlcy tiansf<irm i>it<i ] rvenites
and reside for seve ral months lx 1'orr rciiiining to the
Gttlf. Some croaker are fr>und in Mississippi waters
in all months but mosi r>f  hein mr>ve t<> Gulf waters
during the winier.

lt has been report 'd thai c r<>aker rnatiire at <>ne or
tWO years Of age. lt iS rC f>Ort<rf thar S<>rru rroaker
reach sexual maturity in Mississippi ai ihe end of
the first year at 109 to 1117 mm �.!1-7.5 irr! in lc ngth
and all are mature by the end <>f thr st < orid year. It
has been reported thai a 595 rnm �5.5 in! i r<>aker
< an produce approximately ! 80,000 eggs and
that all eggs in the <>vary were <if unif<irm sue.

Croaker are generally agcsl iising ha«1 stru<  ores,
particularly the scales. Crr>ak< r at <in< sr or ol age
average 14. 15 em �.5 in!. at lwo y sir s  h<"c as<'r cgc'
2LSI cm  8.S in!, at three years they asi rage 2>7.04
cm �0.6 in!, at four year~ they average 5L74 cm
�2.4 in!. at fisc years they av sage 55,5<t cm �4.0
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in}, and at sit< years they average 58.64 cm �8.2 in!
in length.

Generally it is believed that there is one stock of
croaker which ranges acr<>ss thr Gulf. There appear~
to be a difference in size of croaker on the east and
west sides of the Mississippi River Delta with larger
fish generally occurring on the east sidr of the Delta,

Age class structure  or croaker stocks in November
1975 and November 1974 show that 0-age fish made
up 47.2% and 5@i of the total < ornmerc..ia I cate h by
numbrt in 5 and 15 fath<>ms, r spe< tive ly. In
Mississippi territorial waters tt is lxlicvrd that in
ex< rss of 80,0% ol th» <-roakr r would  all into the 0
and 1 year c lass<>. Indi<atioiis ar< that year class II
an<I older fish <ki <x<ur itish<ire, but primarily in the
r<s n at lot tal fishery. 'I'hc rr is n<> data on whi<'h to
delerrnitl< wllal p< n erltage clf the irlshore popula-
tions thes< fargrr fish <omprise. Fmrn <ibservations
at hand tht~ older fish make up a very widely
variabk lxirtirinof th< population froin year io year.

<Mu< h has been learned alxiut the popuiatic>n
dynamics since studies began in the 1940's, This infor-
mation deals with such problems as populatioit
structure and size, life cyc les, distribution,
rnc>vrments and age and size <omp<>sit>on of the
cat< hes. Bc <ause few ag» groups are tak<'n in the
fishery, flucauati<ins in yearly catches are relaiively
grrat. An increase in th< utilizati<in of < roaker for
f<xxl fish tn the C'ulf and f<ir manufacture of pet
1<xxi 'ipls< ars t<! have had an itrtl>a< 1 ort the landings.
Mcirt:rliti< s resuliing from the by-<at< h «f the slirimp
fisl92rr y also apprar to hav<;t detrinlrrllal impar t oil
thr <-roak«r.

 .'r<>akrr have bren taken in all salinity ranges in
Mississippi waters, Juveniles 25 mm  I in! TL and
srna lier as well as fish 280 mm  9.1 in} and larger
were «illec ted in all salinity ranges, The highest
cat< hc s lx r haul <>ccurrerl in the 15.0 to 19.9'/
range with s<xn< what lower cate hes at IQ,O to
14.9'/ . 'Iemperaturc at time of <apture ranged 5.0
to!14.9 C; �1-911.8 F!.

Ai ibis time it appears ihat the croaker habitat is
in good condition. As with the other estuarine
spec i<~ previously discussed alteration to the inshore
nursery areas may impact the croaker population.

Car>aker from different Iorafities feed on the same
general fcx>d items, but often in different propor-
tions and <in different components In general.
croak< r feed on < rustaceans. polychaeres. pelecypods,
fish detrirus and miscellaneous invertebrates and
plants.

Small bc>ttom inhabiting animals comprise <he
chief food of ihe 25-50 mm croaker. These forms
inc.lude both bottom-surlace animals  harpacticoid
copepods, arnphipods, isopods, oslracods, minute

snails,  oraminiferans, and an occasional
coleopterus!, as well as certain  orms whir h tend to
burrow  chirr>nornid larvae a<xi small clam~ with
attac.hed mussrls!, Some of these animals wrrr pre-
sent to a v«ry lirnitcclextrnt in thr smallest croakers,
but reached a peak of abundance in the 25-50 mm
�-2 in! size class arid are present in redu<cd v<ilumr
throughout «ll thr larger sire gr<>ups.

In croaker 75-100 mm  S.0-4.0 in! detritus and
or>determined <irgariic material made up over 66% of
the food vc>lurne,

The adult croaker feed on all those items
previously disc<tssrd. Th» percentages of these fcxxl
items change with the targe fish. Fish and larger
invertebrates account for a larger Ix>r ion <>I tlxise
f<xxl itrins c<insumed, The rroak<s range dowii the
wc strrn Atlantic coact froin Cape C~xl, 1VIassa< hu-
setts to I lr>rida. then ac r<iss the northern C'ulf down
to Camfxs hr Say, lVlexico.

In Mississippi young-of-year-fish werc most
abundant over soft substratrs. larger croaker in
coasial bays and the Sound proper were most
numerous in navigation channels characterized by
mud bottoms. C:roaker collected norih and south of
the barrier islands were taken over variable bottom
types, Bottom sediments south of the islands were
primarily fine to medium sand grading to sandy
mud, C:roaker were most abundant in these arra~
from June tlirough November.

The < roaker is most abundant ol'fshore of
Mississippi frc>m September to May each year. At 9
m �9.5 ft! they arc most abundant in fall and
summer. at 18-56 m �9,0-118.1  t! they are most
abundant in fall and winter and at 54 m �77,1 ft!
they are most abundant in spring and summer.

Croaker inigratr offshore to spawn in the fall. The
migration generally starts in summer and peaks
with decreasing i< mperatures in the early fall.

The sampling catch-per-unit-e fort of c.roakrr
appears to be a direct reflection of its seasonal
abundance. In Mississippi the c.atch-per-unit-efl'ort
for croaker decreased from June through September
and remained low through March.

Croaker less than 75mrn  S in! probably are the
most abundant size in Mississippi waters and are
most likely preyed on by any number of other  ish
although no reference to croaker as a food item was
found. Larger croaker have been reported to prey on
 ish and crustaceans, but there is no information on
the magnitude of this predation.

To date over 90 parasites ands'or diseases have
been identi fied. Efforts are underway to determine
the effects on survival and growth of these parasites
and diseases on the croaker. Several of the nematode
larvae which have been ident.ified from the croaker
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would present a human health problem <ntly tf the
croaker was eaten raw. The cesrodc metr tione<f above
as being re~pon~ible f<ir "worniy trout" is al«> found
in the <roaker and does not present a hum;m health
problem.

Striped mullet - Mtzgtf cephrthts  Lint>calls!
Spawning of mullet is protracted along the  'ulf

of Mexico beginning in early winter and ct>ntinuing
into spring. Mullet under 30.0 mrn   l.2 in! TL have
been taken in Mississippi inshore water~ from
November through May. Actual spawning of mullet
has been observed to occur 60-80 km �0-50 ntiles!
southeast of the Mississippi River Delta, It has been
suggested that spawning begins closer ro the barrier
islands until water temperatures begin ro fall. The
adults ihen move farther offshore.

Fecundity has been estimated at 0,76-1.55 inillion
eggs depending on location and size of fish. Eggs
have been reported to be either floating or sinking
depending on salinity and water movetnent. I Infer i-
lized eggs are nonspherical with a diameter of ca,
0,57 mm  .02 in!, After fertilization the eggs are
spherical, non adhesive and transparent. I'he egg
diameter ranges from 0.60 to 1.08 mm  ,02-.04 in!
and the oil globule diameter ranges from 0.26 to
0.4 mm  .010-,016 in!,

At hatching the mullet range in size from 2.2 to
5.6 mm  .08-.14 in! total length  TL!. They remain
tn the larval stage ca. 20 to 24 days at the end of
which they have attained a total length of ca. I I mm
 .4S in! TL. Young fish enter inshore nursery grounds
in Mississippi at a size of about 20.0 rnm  .8 in! SL.
The young fish remain close to the shoreline,
traveling in small schools.

By the end of the first year they have attained an
average length of 111.2 mm �.4 in! SL. By the end
of the second year they have attained an average
length of 225 mrn  8.8 in! and all are mature. Males
at first maturity generally average 200.0 mm
�,8 in! TL and females at first maturity average 250,0
rnm  9,8 in! TL, Fish three years old average 552,0 mm
�8,8 in! TL.

Year classes appear to be distinct and can be se-
parated using a length-frequency diagram,

Much is known about mullet, but there is little or
no information on population dynamics such as
population size and structure, distribution, move-
ments and mortality rates in the northern Gulf
therefore a discussion of population dynamics is
im possible.

Mullet are euryhaline and are known to occur in
salinities from 0-75 / . They have been taken in0Mississippi waters in salinities from 0.~~ >'
Fish 26-44 mm �.0-1,5 in! SL were most frequently

<augltt in the salinity i»teria! �.0-14,9't'~! ivhen
water ren92perarures <ver< .'>. !-9.9  :   I }--19 tc I !
juveniles �0-HO ntm �.1-4.1 it>! SI.] slu!v;ed a per-
ferertce 1<ii low<'r s;tli»iti< s .<tld v".trillet >s.ll<'t. I h<
mal<irity of tire lisli were t;tkt tt .tt saliitities fri>tn G.G-
10.0'/~ when t< ntf>eratutes tattg<sf 25. !-.'IO.t!  :
�7.0-86.0F!. Fish 80-IIO mm  A.I-}.8 itt! Sl. were
abundant at salinities 0.0-5.0 attd 15.0 t<i 2 !,0'/
and were taken at tempetaturt s 7.0-50.0 C: �4.6-ft6F!
with the highest catches taken <>v< r tire tentfterature
range 7.0-20.0  : �4,5-68.U F!. %<i range s ltave been
established for fish <iver I IG.G mrn SL �,8 in! in M tssi ~
ssippi waters.

'I he habitat of the mullet in Mississippi appears
to be in go<id condition at this time, but like
other estuarine depeiident fish. c hanges in the in-
shore nursery mav have an impac t on th<'
popu lati on.

lt is generally agreed that tire mullet fee<is
largely upon epiphytic algae, littoral diat oms. arid
finely divided organic detritus s< raptxf fr<>m ih< sur-
face layer of shallow inud flats <ir from the stirfa<e
of rocks and other objects present in su< h habitat.
Remains of larger invertebrates and vas< ular plants
sometimes appear among the ingested detntus, and
the presence of planktonic crustacea an<I surface
algae indicates that some plankt<in srraini»g must
take place, especially among the your>ger indi-
viduals,

ibfulfet  M. cephafus! are widefs distributed
 htoughout the tropical and subtropical shore~ of
the world where they range world-wick al<ing
<ontinents to approximateiy 42 5 «ttd 42'
S latitudes.

The mullet spawns in the Gulf of  the Mississippi
Gulf Ca>ast. Young fish enter the insh<irt estuarine
nursery grounds in Mississippi at the size of ahour
20.0 mm  .78 in! SL. There young fish remain iii the
inshore nursery areas for two years where they
ut.ilize the entire estuarine area and <ontinue to
grow. The fish mature at two years v hen they are
ca. 200 mm SL. The mature fish remain in the es-
tuarine area until late summer and early fall where
they congregate in large schools with other adults
and move offshore to spawn, After spawning they
move back into the estuarine areas where they are
then followed by ihe young-of-the-year.

Because of the world-wide distribution of tlie
mullet and the worM-wide interest iri the spe<-ies as
a source of food a large amount of attentio» has
been focused on the study of parasites and diseas<s
of these fish, No referent t s wert found  liai would
indicate tha  any of the parasites and disease~ «>< t-
stitute a human health problem or tliat tliey N oui<i
pose a problem to the health of wild fish popula-
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lion, but there is evidence that some parasites and
diseases c.ould pose a thteai t<> the fish under cuhure
c ondit ion s.

Sheepcrhead - rf rrfroMrrgus prr>f>atr>cepfrefu<
f%Vatbatrrn!

'1 he oc< urerr<c r>f crnall sh<iepshead in Missiscippi
water~ in the spring an<I early strrnnrer would indi-
<are an carly sprit>g spawtiing whirh possibly
ext< nds into summer iri this area..'ipawning is
thriught t<> take place in near r>f sh<>re gulf water~.

N<> dire< i inf<>rrnatirin is available on agc arxl site
t>f mat tirati<>r>. bitt arl almost ripe male <>  501 nirti
f20 i»l h;rs t>ee n ref>r>rr<x . N» <fata is available on
fe< i>rid I I y.

Aft< r hatr l»ng. yr>iing fidi [�-!I  mm  .<>-I.2 in!!
m<ive intr> «hall<>w inch<>re waters in Mississippi in
Mar< h. Aliril and May. 'I lie smallest spnimens
o<t uied iri M,ry, It has been siigg<'cte<f thtu after at-
tainitig a h ngth ol r>0 mm � in! individual~ leave
the larval habitat <>f grass beds and marsh areas and
estab ish thr'msefves in th<. adult habitat: around
rncks, pitings. wre< ks and birlkh«ads,

No data were frxind relative to poputatiort dyna-
mite of 1he ch<iepche,<d.

At this rinre the hatxtat r>  the shcepshead in
Mississippi appears t<> hc' in g<xxt <onditi<>rr. l.ike
other ectuari»e d<'pett<k nt fist> alterations to thc in.
shor< ntrrs< ry hat>itat «>uld irnpat 1 the population.

Y<iting shcxpsht ad less <ti,in f>0 iran �> in! eat
>nosily gammari<f;tr»phifxxls, r'of>epods. and poly-
chat Ies. Ahcive 50 min � ir1!, nlollucrs arid t>arna-
< lec «>i>stir<>re the rrtaj<>r lx>rti<>n <>f the diet, Above
190 tmn f7,4 iri! it is ni>w lx It< vrxf that they are
herbivorous txxat>s< r>l the Ir>ng «ligestive Irac t and
tht Iarg<' artloinil <>f plaiit rriaterial  ounrl rn she< ps-
hea<l str>ma< hs,

'I he shee >shead ringe s  r<>m  ape Ca>d on th»
Atlanti«oast d<>wti ro Key West. Florida, then west-
wanf «k>rig itic'   ulf « cast to 'l exas,

 wneral y ih«>nlv rnigrat<>ry l>arum exhibited is
thc of shore m<ivem< nt <>f thc' adult~ during the
spawning seas«>n arid their subsequent rc turn.

Aduh sheepshead are in Mississippi year around.
They <nake iip a substantial pr>rtfon of the inshore
re< reational <at< h in Mississippi.

There are a n<trntx r of parasites and diseases
which have been ideriii ied from sheepshead. No
information was found with regard to rhe effects of
these parasites and diseases on survival and growth
of sheepshead or their effec  s on human health,

Black drum - Pogo>r rrrs crom<'s I f.innaeus!
Black drum are gc nerally believed to reach sexual

maturity ar the end of the second year when they are

appioxhnately 520 mm l 12.5 in! lr>ng. l.it tie trt «>i-
n>ation on fe< iindily is available hut it has txxn
rclx>ried that a I t I < rn �5.« rri!  <male had abr>iit
t>,000,000 eggs. Spawnlilg iri <Mtssrcsrpp! is tx'I i<'s'e'd
t«> or«ur hetwrien February and Af>ril <ar ti y<sii.
.'ipawning rx.<urs n<.iir passes. in the near f;trlf
waterc. arxl ir> all tray ar<s<s, Aft<'r hatt liing the
larvae tt'nd to nlove 1«> ttl<' ><1st>or<' ni>r ~
eery areas.

Blac k drum reach 140-f80 mm �.5-7.0 in! <iL by
the end of the first year, 290-550 mrrt f I I.4-I2.9 in!
SL by thc end of the se<ond year and 400-4%0 mm
 I5.7-16,9 in! SL by rhe end of the third year. Be-
yond that, tag returns indi«ate a growth rate of
about 50 mm � in! per year.

N<> <fata wc re f<>irnd r< lative t<> populatir>n dvna-
mi<'s.

Bla< k rlrum ate <'>rryhaline and frequetitly inhabit
bra< kich wat<r or evc.n  resh water. They have been
r<p<>><<sf taken in caltnitiec as high as 80 / . ln
Mississippi they have been taken over a salinity
range o  9.0 to 2fi.6'/«>. Larger fish were ger>eral ly
< augh< iri th» higher salinity waters.

Wide ranges in temperature are also tolerated.
They have been relxirted over a temperature range of
8-55C.' �7.4-95 F!. They have been taken in
Mississil>ln waters <>ver a range of l2.2-29,9 C <54-85
F!.

At ibis time it appears that the black drum
Iiabiiat rn Mississipl>i i» in g<x>d «ondition, Like the
r>tlE<'1 r'stliallrlt' sixes.ies pltnlously discussed, a tera-
>i<>ti to the inshore habitat mav have an irnpa< t <>n
l>la< k drum fx>ptrlalir>ns.

Mr>ct of the drum's  ocxl i» taken from the tx>ttom
or lrr>rn below the br>it<an and they are r>pportunis-
tic feederc, but generally they select for molluscs and
crusta<<'ans. Predation on oyster reefs sometimes
< auses serious damage.

Black drum range along the Atlantic and C;ul 
coast from New Y<>rk to the Rio C'rande River in
Texas.

Tagging studies in other areas have shown the
black drum to c xhibit very little migratory move-
ment. There is a «onstanr movement in search of
food and the  ish often travel in large schools during
these periods.

The black drum was found to be the most im-
portant  ish in the winter recreational fishery in
Biloxi Bay, Mississippi. They are found in Missi-
ssippi waters year around,

There are a number of parasites and diseases
which have been ideniified  rom the black drum. No
information was  ound on effects on survival and
growth of wild populations, but several ectoparasites
are knov>~ to be detrimental to black drutn in capti-
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TABLE 6,
Average vedi<me and vahse al  infish landings

in ttsimissit>t>i. I 965-t 975.

Average Value of Sar><lings
 $<ttttt! Rac>kAverage Volume of tandings

 IIOt> tt>s> Rank

Croaker
Black Drum
Red Drum

Sc>u<trem kr ngf>st>
Menhaden
Muoec
St>aued Sea<ran<
Sand Sean ou<
Sheet>tread
indus<rial

69
2

tl
ts
20

4,557
ps

65
l2

I,555

5
II

9 tt

550
57
7$

1l5
286

2 I 5,128
487
251
l55
57

72 t82

6
c

IO
2

Io
2

'vits u<xler < uliure <:oiiditiotis. 1 here were ii<>
parasites c>r disease's  <iund whi< h constitute,'<
humaii health pr<ibl<rn, «lth<i<igh tl>c.' c'est<><I< k<i<>wn
as thc "sliagheiti w'orni" is frcsluentiy f<>«nd in the
larger clrilrll 'i>id rtuikes tli<' fl<'sli <cnattricc' iv<' h>l
hunian < nnsiiiiil>tion, th<iiigli ii lire sc ii s n<> lira 1th
harard.

The Fishery
Catch statistics for the spec ic's under <onsidera-

tion in this plan covers ihe prri<xls: spotted seatroul.
1887-1977, sand sea<rout 1965-1975, red drum 1887-
1977, flounder 1887-1977, menhaden 1959-1977,
Southern kingfish 1902-1977, < soaker 1902-1977,
mullet 1880-1977, sheepshead I f17-1977, and black
drum 1887-1977, Over the period of reported land-
ing spotted seatrout have fluctiiated from 47,000 to
517,000 pounds annually, sand seatraui have ranged
from 27,000 to 511,000 pounds annually, red drum
have ranged from 51,000 to 257,000 pounds annually,
flounder have ranged from 16,000 to 172,000 pounds
annually, Southern kingfish have ranged from 2,000
to L525,000 pounds annually, croaker as food fish
have ranged from less than 500 pound~ to 2.000,000
pounds annually, mullet have ranged from 2,000 to
2~,000 pounds annually, sheepshead have ranged
from 1,000 to 175,000 pounds artnually and black
drum have ranged from 1,000 to 114,000 pounds
annually, Menhaden accounts for the largest volume
of finfish landed in Mississippi  99.1%!. From 19N
through 1970 Mississippi landed 22.5% <if all men-
haden landed in the C'u!f. Froin 1965 thru 1975
mershaden landings in Mississippi rariged from
149,555,000 to 508,559,000 pounds anno a I 1y and
averaged 215,129.000 pounds.

'1 wo types o  fishing have developed: l. Non-

commercial - composed ol a Lirge»ctcctl><'> <>I in>ca.
tional fisherinen taking prin< if>;IIIv, sin>t <<sf
seatrout, sand sea<re>ut. teal drii»i. fh nit>der,
South<'rn kingfish, c-tciaket. mullet. sh<s pshcs<cf .<nd
black drum fot pc Is<>nal i<sr fr<»» sti.<llew fscss and
bayous and along th<' harrier islands «ff thc' Missi-
ssippi coast. Menhaden are nc>t fisit<sf hv ibis grouli
2. Ck>mm«rcial  o<xl - thi» grc>up is < c >nip<>sed of a
small group of prof<wsional fislurnic» v hci supply
fresh fish ui the l<xal niarke<s and «> <lie exp >rt
market for fresh fish. I hi» gn»ip in< lixlcs als<> the
menhaden fleet and the indiis riicl gr<>i»id lish fleet.
The ground fish fleet does nc>i fish in waters under
Mississippi jurisdictiort but is <fepe<ul< iii c>n those
estuarine dependent fishes found in Mississippi
waters,

The frc'sh fish and fresh fish ci<pciri fishery is
currently composed of two dist in<.t fishing gr<>iips.
One is the gill and the tranime! riel fishery. this
group generally fishes from vessels less than ".> feet
and use nets 1,000 feet or less in length. Ihe second
group is a purse net fishery wlii< h has dc > el<>ped in
iMississippi only in the last three years. '1 his fishery
employs vessels up to 50 feet of woc>d <>r fiberglass
and utilizes a purse net of appr<»<imateIy 1,000 feet
in length and 50 feet in depdi with a 2 5 ff inch
mesh, This fishery is currently ac<ouncing fc>r the
largest volunie of red drum, black drum, sheepshead,
mullet, and spotted sea rout being 4<id<sf in
Mississippi

Sand sea rout, Soiiihern kingfish. and fk>under are
generally caught as a by-proclu<t r>f the shrimp traw I
fishery and the ground  ish trawl fishery

The menhaden fishery is condu<.teel frc>m <arrier
vessels that range in lc.ngth up io E9f feet « ith a
gross ionnage of 6H tons. Fish are caught wit!
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purse nets which are usually 200 fathoms long, 10 or
more fathoms deep and made of 5/0 or 7/8 inch bar-
mesh synthtic twine.

The commercial finfish fleet in Mississippi is
stnall in comparison to the total number of recrea-
tional anglers fishing the same waters. With very
little data on the recreational fishery and on com-
mercial effort it is impossible to make reliable
comparisons of catch and effort af the two fishery
groups operating in Mississippi waters.

The average volutne and value of landings in
fvfississippi for the period 1965-1975 are summarized
in Table 6 by species. Their ranks are also shown. It
may be noted tha  menhaden, industrial fish and
croaker ranked No, l. No. 2, and No. 5 respectively
in average volume and average value of landings,
Black drum and sheepshead ranked at the bottom in
both volume and value at No. 10 and No. 11 re-
spectively.

There has been considerable variation in the
volume and value of landings among the species
under consideration and over the time period 1965-

1975 for each species. For example, croaker was a 
the bottom of the list in volume and value in 1968
at 2,600 pounds valued at $140.  These volumes and
values are for food fish only and do not include
industrial bouom fish which are about 70% croaker!
Menhaden was at the top of the list at 250 million
pounds valued a  $5.5 million. In 1975, menhaden
still ranked first in terms o  volume and value.
However, black drum was at the bottom with 19,900
pounds valued at $1,600. The value per pound
showed a different ranking. Menhaden was at the
bonom of the list in both 1965 and 1975 at $.02 and
$.05 per pound respectively.

The prtce per pourtd has been somewhat stable for
most species over the period 1965-1975. The greatest
relative variation was for menhaden which varied
from $.01  o $.05, a 400 percent variation. Next was
croaker which ranged from $.05 to $,15, a 200
percent variation. Black drum had the smallest re-
lative variauon in price change which ranged from
$,12 to $.15, which is 25 percent.


